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INTRODUCTION
 

The importance of common bems as a dietary protein source in the 
tropics is well known. Several factors, however, restrict nutritional quality 
or consumer acceptability of beans, and imporlant research efforts are 
presently trying to understand and overcome these constraints. 

In October 1988, food technologists and nutritionists from the whole 
world gathered at CIATto discuss -'BeanQuality and Nutritional Aspects.'' 

Among their conclusions, they expressed the need of bringing together the 
scattered information on the subject, to hclp focus research on it and to 
facilitate a more eflicient use of the resources involved. The present 
bibliography and the short literaCturC review which leads into it are intended 
to contribute to meeting such a need. 

This bibliography will be cxlpalided amid ul)-dalcdl in tile futiure. Forolhis, 
the help ofreadcrs in pointing out missim entries and inprovidingarticles 
and documents to be ilcludted in tlie collection and database of time Bean 
Infornation Center will be greatly appreciacd. 



ORGANIZATION
 

The bibliography compiles 614 references organized by discipline, by 
year (in ascending chronological order), and alphabetically by author within 
the same year. Abstracts of the corresponding documents are also provided. 

For easier consultation, author and subject indexes arc provided. Au
thors and co-authors arc listed in the author index, in alphabetical order. 
Numbers below each author's name refer to the consecutive number of the 
corresponding reference in the bibliography. The subject index presents an 
alphabetical list of descriptors, which are accompanied by the consecutive 
numbers of the relevant references: many descriptors are combined with 
others to allow for the identification of more specific topics. A list of the 
abbreviations and acronyms used in the abstracts and bibliographic refer
ences is also included. 
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ACCEPTABILITY PARAMETERS AND NUTRITIONAL
 
QUALITY OF COMMON BEANS
 

(Phaseolus vularis L.)
 

L. R. Lareo* 

Introduction 

Common beans (Phascolus vulgaris L.), one of the 13,000 leguminosac 
species, have been selected as a natural protein source from the beginning 
of time. The exact place of origin of conmon cultivated beans has not been 
detennined, but it is evident that it belongs to the American continent. In 
Mexico, beans were found to have been cultivated between 4300 and 7000 
before present and between 1000 and 2300 in the southwestern United 
States (Gently, 1969). Sonic studies rcport that early beans were cultivated 
in the inttermountaill Peruvian valley of Callcj6n dc I luaylas between 7700 
and 10,000 bcfore present (Kaplan ct al., 1973). In the Old World, Phascolus 
vulgaris was not known with certainty until post-Columbian times. The 
Freijhoff study, one of the ol(dest in Europe, reports beans in [he diets of 
boarding schools during the acadh'mic year 1770/7 I.In Molslicinl, France, 
the daily menu included at least 17 granis of white beaus ( Freijholf and Julia, 
1975). Currently, beans constitute the main source of supplementary 
protein in the diets of large segments of Latin American and African 
populations. To increase consumption and obtain varieties that are nutri
tionally more adequate and better accepted by consumers, more knowledge 
is required about the positive (high protein cottent) and limiting factors of 
beans. Antiphysiological parameters (low digestibility and flatulence fac
tors) and physical characteristics of beans should also be studied because of 
their importance in determining acceptability by consumers. 

* L. R. Lareo, Head, Nutritional Quality Laboratory, Bean Program, CIAT. 
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This paper attempts to summarize the increasing volumc of literature on 
nutritional and acceptability aspects. For the purpose of this document,
these have been divided into nutritional quality and acceptability parame
ters, noting that this is only an academic division, since they are closely 
interrelated. 

Nutritional Aspects 

Proteins 

The great majority of saniples reported in the literature have given crude 
protein (N x 6.25) values rangin[g from 16%-30% (dry base matter, DBM) 
(0170, 0173, 0174, 0176, 0178, 0!86*). 'Iis same range Is been ifound 
at CIAT,in [he Bean Nutr ition and Quality Laboratory, for the 200()samples
studied (1983-1988). This value is strongly aflected by environmental 
conditions. The same 'enlotypes give statistically di flerent values in di ffer
ent agroclimatic condlitions. ConcttS oil heritability of this character are 
still controversial, mainly bccatuSc of its apparently innl]Iti gnic character 
(0223). SoIcI Valiaihility\ has bcC Iond f(r protein content as related to 
seed position in the pod ald )od1 position inl the plant, but these are minor 
variabilities \vhen con)ared with inteivarictal di tfCretlices or with interplant 
variabilities fIOr the same inate ria 1() 179). 

Seed proteins of common bcaus have five inait fractions: phascolin 
(36%-46% by weight), globulin-2 (5%- 12%;), albumin ( 12%- 16%), piulam
ine (2%-4%), and an alkali-sol ublC Iactioll (20%-30%) (0173, 0178). The 
main storage proteini of bean ';ceds is plhascoli, also called glycoprotein II, 
vicilin, an( globtu iil- 1.The amino acid pal tent of dry bean proteins is 
generally charcterize/d by their dcliciency in stul fur amino acids and 
tryptophant (0143, 0I17). table I stnmarizes !iacollected from more 
than 100 lel-orts wlerc t.loti paable thodologics were used. hllis 
summary pernits a compaiison witI samples analyzed it different labora
tories and includes very co ni clesive data oi the composition of amino 
acids, making the data statistically representative and reliable. 

More collaborative research in this field is still needed. Amino acid 
content is affected bylhe civiroinncnt (t0159,0164). Knowledge is lacking 
on the heritability of amino acid composition; only sotme reports are 
available on sulflu r am ino acids, specifical llyon inheri taice and heritability
of methionine levels (0147). h'leeffects of bean storage and processiitg on 

(**) Numbers in parentheses refer to entries in the bibliography which 
Follows this work. 
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this composition also require more research; existing studies are scarce and 
differences in methodologies used do not provide for comparisons or 
generalizations. Studies have paid particular attention to bean phascolin. It 
contains 37.6% acidic residues and arnides, 13.7% basic residues, about 1% 
sulfur-containing residues, 1% glucosamine, 0.35% xylose, and 3.2% 
mannose (0238, 0239, 0242). 

Other proteins 

Other bcan proteins which have been isolated and characterized include 
protease inhibitors and p ivtohaeniagglttinins (PHA or lectins) (0270, 
0380). Protease inhibitors have attractcd fhe attention of nutritional 
scientists because of their FInclions in inhibiting proteolytic enzymes 
during protein digestionl (0321). Trypsin inhibitors isolated from dry beans 
are chemically quite similar to one another. MVos! are able to inhibit both 
trypsin and chyinotrypsin simultaneoursly (0324, 0332). Some inhibitors 
isolated were foUnd to bea i cvoprotein. Sinrce some bean varicties are not 
greatly improved ili quality by heating, which usually destroys trypsin 
inhibitors, concentration of inhib)itors and their activities are apparently 
variable (0330, 033 1 I.ecr ins or N'l IA are glycoprotei ns consisting of a 
number of sunril ts ((035;1). Lectiln protCills contri hut2. greatly to the poor 
nutritional value ofi lw bnCls (03,15). Plu ri lied bean lectins were toxic when 
fed to quail, and caused sevcrc itiestinal damage to rats (0346, 0357). 
Cooking legume seeds removcs tlie toxic cliects of the lectin proteins and 
some other inhibitory ficiors ()37-1, 0398). Some studies revealed that 
several commnon bcan lines lacked tie agglutination property (0392). 

Protein digestibility and quality 

Despite the prcpoinilerr:rc o globulins, otlicr sccd protein iractions are 
also important deterininaits oflthe nutritional value ofbeans (0255, 0259). 
Metabolic proteins (atburnins) are richer in niethionine per unit of nitrogen 
than slorage proteins: seeds cotaining different proportions of these frac
tions may vary in the anrount oF available methionline (0265). The low 
digestibility of bean protcins is a large barrier to their nutritional quality, in 
addition to low sulfur-cortai ini! amino acids and heat-labile antiphysiol
ogical factors. Another factor involved in this low digestibility is the normal 
narrow range for in vito, vlucs (between 76 and 82) (0199, 0200, 0207). 
The most common factor of those mentioned is tannins or polyphenols 
(0411, 0414). Some relationships between tannins and low digestibility 
have been reported, but results largely dlepend on the methodology used. 
Polyphenol content is measured as catcchin equivalents by some modifica-
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tion of te Burns melhod or by using the Lind reactive (10110). The 
relationships are more or less significant, bul variabililies are very broad 
(0412). lhese methods ave well knownr for their low degree of specificity 
(0421). When true 'annirs are evaluaied, for example, by remioval with 
polyvinylpolypyrrlidone (PVP), tile egressitmi coelficient between the 
true tannin con(clt atd the in vitro digestibility loses signiicance (0058, 
0059). Similar result', we re ol)laicd when the tarrlmins were reported as 
procyanidins. If the tannin e Tect exists, itis not die main factor affecting 
protein digestibility. 

Another factor that has iecently gainied itnterest is the protein structure 
itself. Globulins show Very lw i i ivo anod invitro digestibililies (0195, 
(0196,02l, 021t). ,\ ictor that IaIsbecn stti(id is the structural relalion
ship of proleins with oilier CelI (ntp1OrIeIIIs, such as digestible aid udi
gestiblc carbolhvdraies O) I17 1)1 No(liiite reports are aboutIH. knov 
environmental chbcts ol dicslihilily. (;"ctic variance itlray. beans is 
very narrow (0218). Ati s pOint, the in ,otaricC of resuIlts obltaitied with 
wild P. w',lgaris acccssh urs is evi lAll. "lhrcwaccssiois wcrc otti to have 
greatly CdkceCd iill IStOli)hascolin ( 5';-20%of totl prolein compared 
to4()Y-451: ( i' ost cultivated vaceies), I addition, prelitiritiary analyses 
of scgrcgatilr, poul- ionsrll ieu'st that the reduced phtascolin levels are 
heritable arnd that !ArfPIo'hir Htei! Iratdyc iS not 'allccd (0221,0223, 
0228, 0229, 023(, (1232. 1239l. 'Ilc respmNSe (lvarieties to processing, 
esp)ecially cooking, is di lI ru'eit and is related to alr increase in digestibility, 
which varies Irour 51 ;' 10'I; over the digCestibility of raw beans. 

Lipids 

There are I'C% repolls oi tihe lipid conitenil o f tsCS, but tihe values for 
lipids, explrcsscd it c! !, ar, never gra, thn 5% (I,3N'I) aind range 

(:I,pir olfthis di Iferc 
used to analyi.e the lipids, because soiieipiitclis are tcrmoved together 
with the lipids. 'Ihi.,, ce of 

froii I% to5% (0t II low('\ is dieIo the m1eth{od 

,ipparently ilcrcases I lipid value, but the (egree 
collanilillatioll is very dilictll to evaluatc. 

Sterols have beer ireported to illClcISe illcoiccritration during develop
tnientl, but to dcCICase dur1in- Itiaturaliori ((129). Siniilar behavior, with 
peaks during dif[crente periods, was Iound for polar lipids (mono-and 
diglycerides). Ivtee Natty acids dectease as developmrient and malUrati on 
advance anl Iriglycerides increase live days altcr getnination an(d tip to the 
maturation period. Geritnaled seeds containel high levels of C20-C22 
fraty acids, wich decrease allcr germination, with a conconitant ircrease 
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in C16-C18 unsaturated fatty acids. i appears that even the low levels of 

fat present are sufficient to cause off-flavors in bean extracts. 

Carbohydrates 

Total carbohydrate content of dry bean ranges from 55% to 65% (DBM). 
These carbohydrates inclide mono- and oligosaccharides, starch, and other 
polysaccharidcs (011,1, 0115). Starch is the most abundant bean carbohy
drate and varies from 3()% to 58,%. Ant ylose rangcs from 10% to 40%, and 
total soluble sugars from 5% to 10%. Among sugars, oligosaccharides of 
the raffinosc family (rmffinose, siachyose, vcrbascose, and ajugose) pre
dominate and account for a significant percentage (30%-80%) of total 
sugars. Among these, stachyose accounts for more than 50% of total oligo
saccharides (0134). 

01ly receniitlly has bean sta rcthbcict studied se riounsl y. One of the inhercnt 
difficulties inlits stud)' is its heterogenicity () 115). Granule lenglh varies 
from 10-50muic ronic iccrs\d 10-20micrometers. Most beana widIti from 
starch gramulle, have grcater lcngth th:mi width, but spherical, ovoid, and 
irregular granules ale also 0tild. 'This variation could be due to genetic 
control, cnvironmnetal clcct, ai d stage of maturation (0135). Most bean 
starches (about 70% ltavc a very high mllcular %eight (2 x 10(6)), and the 
remaining 30% arc bctmwcc this value and 4 x 10(4). This clearly implies 
a high degree olpolymcri/alil ( 130(0 monomiirs) and a limiting viscosity 
numbCrofI0l8Il]/ (om ihc avcragc () 1 0). Water absorption has beei found 
to range from 150% o 4 but the iChod used for measuring it is 
responsible for this variability. (;Clatitii.atiOtt studies indicated that bean 
starches could yield stable gels at onceflat rations as low as 5% to 7% 
(weight/volumlc) !,claillt iona lIcmuPClratul'Cq range from 65 C to 75 TC 
(0135). kesults oI)1tc h.d ,li:i i 1he',Ib starc h b porcine pancreatica 

amylase show valuels IiS .h',I (contpacd ,ith 74% for con1i to .151,, 
starch). SoeIC variCal di IlCrences \%CrC onll illthis range: the best 
substrate was obtaincd !,(et black beanl Starchandl l the Worst From pinto bean 
starch. This suggests thil tel etl.yne may I f[crentially hydrolyze certain 
granules or that di lfcietes iitu/zyie susceptibility may exist among 
granules. It is intcresti ngt point oiut here the close rclationshipotlhe values 
of the low utolecilar-wei ght starclics (3()': ) with the muaximum percentage 
ofstarches hydrolized bN anylasc (35 ', ). lhc above mestilts indicate that the 
factors that control he mode ol -,IyyhIse activity are granule size, amylose! 
amylopectin ratio, degree of crystallinity, and degree of polymerization of 
the granular contp ,nc(its. SoeIC studics il humanls suggest that the high 
temf)eratires used in l)rocCssiiig beans iilayalter the digestibi Iity of starches. 
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It was recently demonstrated that tannins apparently have the capacity to 
bind starch; this would be a factor explaining reduced digestibility (0137). 

Flatulence factors 

Another important group of carbohydrates are the oligosaccharidcs of the 
raffinose family of sugars. They havcbccn idcti ficd as oie of the important 
contributors to latus in hunians aid experimental animals (0492, 0498). 
The ra ffinose family of sugars is not digested by man because the intestinal 
mucosa lacks the specific gaactosidasC Cnlzymc, and these sugars are unable 
to pass through the intestinal wall (0493). The microllora in the lower 
intestinial tract melaholize ilisc sug.lars, and lar 1geamounts of carbon dioxide 
and hydrogen, ald smll altaounts of miethane, ate generated in the processa 
(0495). The varying anm ounts of the raft inose amily of olligosaccharides in 
differCt beans i ay cauSC (i Ier Cit degrees of fiat utciCe, Is can be deduced 
fron the variation ill nilclotoles (from 1(05 to 160) resulting from feeding 
3 grams ofla (liet contlailn,, 66.7% beans inita rat bioassay. Flatus form ati on 
was afTected by tile percent age of beans in tile die[ ((P96). Physiological 
variabilitv in Iuitats is very great. Ill sonIe sltudies, flatus produced by navy
bean meal ranged fronl 5 to 4165 ii /It, iitcoinparison with 0)-28 inlill for tile 

basal diet. 1lowever, iemo\al olthese oligosaccharides does not coil pletely 
clintiitatC tile I a ll S-rloducinlg ef c1t. The active coiitpounids ii tile bean 
residue ald/or extract I tat cause Iiatu Icitce have not yet been idetnti fied, but 
are piesunably dist itct from tile raffinitosC [antily of sugars (0498). 

Fiber 

Fiher is one of the main iundigestible components in bean residues and 
inay be ilivolve(l il tile process of fermentation by microorganisms ard 
subsequent I atultCiCC prc ducLtioil. ('rudC filbeC is ittade up of cellulose, 
heiicclle IulosC, ligniii, alil d peel ic 1d cLIilt substailltes. Beans conlain 
between 3% and 8% (D BM) crude fiber. Cellulose is thte major coponnCt,
ranging ['ron 1 % to 6%, folltowed by I icclluhose (0.5 %/to 5%) and Ilignin 

(1% to 3%) (0116). Most crude liber is presenlt in tile testa aid accounts for 
at least 50% of the testa's weigltt. No significant changes in crude fiber 
content weie found (lurillig I six-day germination period. Dietary fiber, 
polysacchiarides, aitd ligtin (all resistant to Ihydrolysis by tle digestive 
enzymes of itt an) have beel reported to constitule 22.5% of dry matter in 
cookc( beans, expresse(h as inottosaccfaric(hs; cellulose by itscl [contributes 
4.2% to this value. The pectili valuC il raw beans is 2.8% (DBM) (0118, 
0122, 0126). 
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Ash and minerals 

Ash content ranges from 3% to 5% (DBM). This component is strongly 
related to environmental conditions, particularly edaphic factors and fertili
zation levels (0306). Besides ash, the major mineral components are 
potassium (close to 1%) and phosphorus (about 0.4%), primarily present in 
the form of phytic acid, which is associated with one of the most importnt 
acceptability parameters, cooking time. Each day there is more evidence 
supporting the hypothesis that the ratio of monovalent ions (Na + K) to 
bivalent ions (Ca + Mg) is closely related to cooking time, especially the 
Ca:Na ratio levels; but again, the enormous variability in the data does not 
yet pernit conclusions. Normally, reports agree that the levels of some 
minerals are reduced during cooking. Special consideration must be given 
to iron, because its level (70 mg/kg) does not vary considerably, but its 
bioavailability is very low. This is duc to two factors: ionic form and tannin 
content (which was recently reported to have a marked effect oil iron bi
oavailability). Perhaps the availability of other minerals may also be 
reduced by the same cliclating mechanisms (0309, 03 11). 

Vitamins 

Only three water-soluble vitanins are relevant in beans, and there is no 
evidetce to claim that beans are a siglificalt source of fat-soluble vitamins. 
Thiamine, ribotlavin, and nicotinic acid contents are 6.7, 1.6, and 21 mg/kg, 
respectively. Relative stability of these averages was found because data 
from different laboratories with differct varieties showed low variability. 
No clear data exist for the effects of' processing ol bean vitamins or 
environmental effects on this same coniponlent (0305). 

Overall nutritional quality 

Studies with rats onl the overall nutritional quality of beans as a sole source 
of protein showed that biological value ranged from 0.44 to 0.68, with 0.64 
as the average (0064). Net protein utilization (NPU) ranged from 0.38 to 
0.56, with 0.46 as the average. When the diet was supplemented with 
different amino acids at di ffrent levels, the range changed from 0.47 to 0.74 
and the average increased to 0.61. Similardata were obtained for th I)roteini 
efficiency ratio; the 1.0 average for a Ionsuplc)lmelltc(d diet increased to 3.0 
for a diet supplemented with different ainino acids at different levels. 
However, the most marked effect resulted from supl)icnititation with 
methionine, in which case the protein efficiency ratio increased from 170% 
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to 310% (0094, 0097). 

All these data on beans as the sole source of protein are more of academic 
importance because obviously the human diet includes many other compo
nents. In fact, cereal-bean or cassava-bean based diets are much more 
important. The percentage of utilizable protein in cereals is known to 
increase by substituting 10% of the cereal weight with 10% beans (e.g., rice 
increases from 4.01% to 4.96%, maize from 2.41% to 4.10%, and sorghum
from 2.23% to 3.93%) (0085). Instituto de Nutrici6n de Centroamdrica y
Pananli studies have shown that the ceical-bean ratio has an important role 
in increasing protein utilization (0060,0061 ,0062). A 100% maize protein
diet has 2.93% protein utilization, while in a 71% maize and 29% bean 
protein diet, utilization increases to 4.54%, and to 6.26% when the ratio is 
51% maize and 49% bean protein. Some varietal differences were found 
among bean cultivars, but this was due to the amino acid balance For each 
specific material (0063). 

At this poinli, it is interesting to look back at the history of beans. The 
close relationship between beans and iaize ill the indigenous diet of the 
Mesoamerican and Andean regions is well known. The summary of 
Moctezuma's annual tribute reports maize and beans to constitute 60% of 
the tribute. In the Codex NIatricula ol"Tributes and the Codes Mendocinus, 
reference is made to 700()tons ofmaize and 5000 of beans paid by the Aztecs 
as annual tribute. 

Acceptability Aspecls 

This section discusses the paranicters determining const mer acceptance of 
varieties existing in dillcrenl bean-consum irig regions. These are usually
visual paraieters, such as rrain color, shape, and brilliance. Other criteria 
are also important, such as percernage of water absorption (associated with 
the hard-seed or hard-shell phenomenm, since hard seeds take a long time 
to absorb water) and cooking time (signilicant from a nutritional poinlt of 
view and because it alfects the cost of energy for cooking). These two 
parameters are nonially associated with grain freshness. Consumers have 
developed empirical but obvious methods to determinie freshness in raw 
seed. InI Central America, the sound of a grain when dropped on a solid 
surface is considered indicative of its freshness. In addition, the resistance 
of the grain to penetration by a lingernail or breaking between [ie teeth is 
another indication.The primary aspects of cooked beans considered by 
consumers in accepting a variety include soluble solids brothin the 
(measured as the percentage of solid matter in the broth), color and flavor 
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of broth and grains, and grain texture. 

The relative importance of each of these parameters depends on the 
consumer's habits and is associated with ecogcographical locations. These 
differences make the study of acceptability parameters very difficult and 
become even more complex whcn considering the landscape of bcan
growing areas and the effect of varictal and environmental differences on 
freshness and performance during storage. 

Color 

Voysest (1983) conductcd a most comprehensive study on consumer 
color preferences in Latin America. A very simplified overview shows that 
small red and black materials are preferred in Central America, big reds in 
the Antilles, and medium-sized blacks, yellows, and creams in Mexico. 
Preferences are more complex in South America mainly because of the 
multiple ecologicai regions existing in each country (0485, 0486). 

Size 

The simplest size stratification is by weight; the smallest seeds weigh less 
than 25 grams per 100 seeds, the medi urn-sized ones are between 25 and40 
grams, and the large arc those over 40 grams. Size preferences are also 
multiple in Latin America and are usually independent of shapc (0457). 

Shape 

No clear regional l)reference in relation to shape was detennined. The 
basic shape classification inclIes round, oblong, and kidney-shaped seeds. 
In some special casc;, tIl cc is color-shape association. 

Brilliance 

This paranmetel includes brilliant, scmi brilliant, and opaque materials and 
is a rather subjective classification, especially with the semnibrilliant cate
gory. Brilliance is considered to be indicative of sccd freshness (0466). 

Water absorplion 

This parameter, related to freshness, is measured as tile capacity of seed 
to imbibe water overnight. In some countries, this is not considered 
important, while in other regions the increase in volume after soaking is a 
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major acceptance parameter. Water absorption has been thought to be 
related to the hard-to-cook phenonicnon, but recent findings indicate that 
these are independent variables. Varietal differences in bean freshness 
imply the possibility of genetic control. Recently, inilarvarietal behavior 
has been detemined for developing imperneability during storage (0452, 
0454, 0459). 

Cooking time 

Several methods exist for measuring this parameter, but one of the most 
reliable and sensitive is the Mattson Bean Cooker (0534, 0536). With any 
of the methods, the e!ct l varietal differences, grain freshness, or storage 
time is clearly demonstrated (0537, 0547, 0548). Environmental condi
tions also affect this parailieter. In developing countries having pressure 
cookers, this paranieter has becoimc meaningless, but in other parts of the 
world, such as Africa, where traditional cooking systems are used and 
energy shortages arc coiion, cooking time is an important parameter. In 
any case, long cooking tiries are undesirable fron the nutritional point of 
view (0538, 0544, 0549, 0550, 055 1). 

In a few regions, acceptability parameters such as seed-coat thickness and 
percentage of seed coat are occasionally mneitioned. There are also other 
acceptability pararnctcrs that have not yet been understood or studied. 

All of this clearly shows that beans are a potential source of major 
nutrients, but (IilictIt-to-sOl vc coinstraints related to protein and starch 
digestibilitiCs reduce their lull ntutritional potential. It is also evident that 
the existence of such an cliornous nurnber of acceptability characteristics 
reduces the )Ossihility f'olIn aspcci lic variety to become pop, lar in the market 
in spite of its possib!- highly desirable nutritional qualities. iinding ail 
equilibrium betweel acceplability ptrairierers ard tiutitioral aspects is a 
goal for all bean rescarchers, ard it nceds to be associated with varietal 
resistances to limitig lactrs, ighi yie ld poteitial, and other Favorable 
agroriomi ic characteri stics. It is a delicate job for this delicate and delicious 
dish, beans. 
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Table 1. Amino acid composition of common bean (Phaseolus vulgaris) 
proteins. 

Amino acid Number or 
samplcs 

Alanine 129 
Arginine 137 
Asparagine 129 
Cystine 186 
Glutamine 129 
Glycine 129 
Histidine 134 
Isolcucine 152 
Leucine 152 
Lysine 187 
Methionine 295 
Phcnylalanine 152 
Prolinc 129 
Scrine 129 
Iheorine 155 
Tryptophan 68 
Tyrosinc 147 
Valine 155 

Average in 
mg/g of N 

246 

393 

716 


53 

943 

223 

178 

473 

274 

432 


65 

327 

265 

329 

258 


74 

173 

302 


Standard Skewness 
deviation 

32 -0.500 
52 3.241 

106 -0.294 
26 0.681 

150 -0.344 
26 -0.843 
35 1.720 

101 -0.121 
80 0.944 
63 0.263 
16 0.594 
62 0.350 

133 3.921 
58 1.004 
33 0.037 
27 0.172 
45 0.428 
71 -0.576 
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GENERAL ASPECTS (Consumption, Research Origin) 

0001 

3526 TAN)ON, O.1I. etal.Nulrients in Central American beans. Agricultural and Food 
Chemistry 5(2):137-142. 1957. Fn., Snin. In. 21 tef. 

PlhasColus vulgaris. Protein content. Methionine. I.ysine. Tryptophane, Thiarnin. 
Nicotinic acid. Riboflavin. Amino acids. N. Cultivars. Analysis. Nutritive value. 
Guatemala. Central America. 

The content of nitrogen, met., lysine, tryptophan, niacin, thiamine, and riboflavin was 
determined in 25 bean varieties grown in two dilferent locations in Guatemala. Yield 
data on these varieties in the two 1,cations were obtained for two different plantings.
Y;eld ranged frrn 9.66 to 20.19 bushels per acre (average 24.1 percent) from 1.17 Io0.33 
percent (avcrage 0.25 percent), lysine from 1.69 to 2.42 percent (average 1.98 percent),
and cryptophan from 0. 1 to 0.22 percent (average 1.17 percent). This variation was lue 
to bolth varietal and location factors, except irt tie case of met. where varietal differences 
were not significant. Niacin varied from 1.6 to 2.95 org per 101 g (average 2.22 rng per
1(00 p), thiamrine from 0.77 to 1.1 ng per 100(1j (averag'e 1.01 rilper 100 g, anud 
riboflavir from 0.16 to 0.23 rrrg per 100 p (average 01.18 Ing prr 1(0 g). The diflernccs
in niacirt aid thialnirre were due largely t,,varietal Iactors. 'Ilie riboflavin values did riot 
differ sign if varieties or hetween ircarirrns. All intervariety coefficients oflcartly aniog 
correlation betweeiri yield and Ire differet nutrients were rewgalive in sign, except tlat 
between yieild and riliflavin which was negligibly small. Since tire intervariety coefli
cients of correlations between pairs of the notiticirts were all positive, selection arnoing
varieties for ;ny onre of these nutrients will irio result in losses inothers. (Author's 
summary). 
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10(173 VA II, P'. et al. Nutritive valie if red kidney heans (I'iaseolus vnInaris) for 
chicks. ,inurnal if Nulritirin 81)(2):191-195. 1963. En., Sum. En., 14 lId. 

Pllaseolhs vulg,,aris. Nutritive value. I)iets. Chicks. Animal physiology. Amino acids. 
Ihtytdliaelnajhuiinirrs. USA. 

Inrclursin rf raw red krdiey bearis at a level equal ti or greater tlhan.tt percent ii Ire dict 
of chicks prorduced girrwtlr retardatirin and paicreatic hypertrophy. Autoclaviig tire 
kidney reans at 121 derrees Celsius frrr 30 nin cinslderahly improved wvtgains and 
eliniinated thie pancreatic errlaigrre t. A diet cotrinng I percent herragglutinin (devoid
of trypsin inhibitor) sigrnihicantly hrru.ereud tire growthrale rf chicks witlhout pancreatic
enlargelrierit. Supplelntihig thie dietcornitainrirrg 51 perceit red kidney Iheans with defi
crerit essertial ann"um arcids did mot result in grovth perlnarce equivalent to that with 
tIre riai'e-so)bean, meal conirrl dit. (Arulrhrr's surm ary) 

215,16 I)1II'I) IFANS are inurilinti,., taly, anui licalr. Farning in South Africa 
39(11 ):55-56. 1964. En. 

I'lrascolus vrlgaris. Nui itive value. 'alalability. 'rorteins. Cmorking. South Africa. 

itlVie value, tasrlress;, arrlo 
gredrents of inariy dishes, :re highlighlcd. I )icd ehans contain approx. M percent water 
and 0l perceIt protein crnpacrd with 65-91 percent water and 2.5 protein ingteen
beans. Although tire quiality of dried] Iegunre proltem is rnot as high as that of animal 

The rn1t1 rw cost orfdried bearis id other legunies, as basic in



foods, they compare favorably with meat, fish, egg, and cheese. Beans are also a source 
of vitamin I, Ca, and Fc and, when they are allowed to germinate, of vitamin C. I lints 
are given for cooking beans. (Summary by I.1.) 
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7086 KAKAI)E, M.L. and EVANS, .1. Nutritive valrc of different varietis of navy beains. 
Michigan Quarterly Ilulletiii 48(1):89-93. 1965. En., Sttum. En., i2 Hef. 

lPhaseolus vulgaris. Nutritive value. Methionine. N. Protein content. Amino, acids. 
Inhibitors. Diets. Laboratory animals. Composition. 

Nutritive values of different varieties of any beans were evaluate#I by chemical composi.
tion, amino acid content and growth promotion in a rat feeding experiment. Gratiot 
beans had the highest protein content; Seaway beans were richest in most of the essential 
amino acids, except met.. All of the beans studied conlained the 2 heat-labile anlinutri
tional factors, trypsin inlihitor arid hiagglutinin. Rats fed the raw beans died,
Niichelite being most toxic. Rats feid the diets containing autoclaved beans gained weight
arid appeared to be normnal. (Author's suminiary) 
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22537 KA I'A N, I.. 1965. Archeolog'y aid donesticationr in American I'hastolus (lieans).
l'coioiiiie lotany 19(4):358-368. Ii., Sum. In., 26 Rcf., II. 

Phaseous vulgaris. Plant geography. I listory. h'lrascolus coccineus. Phascolus acutifolius. 
llaseolus lunatus. 

The systematic and economic botany of '4species of American beans (Phaseolus vulgaris,
P. coccineus, P. acutifolios, and P. lunatus) is discussed. Ieans were prominent among
agricultural pmrlucts cited n Iibole lists in pre I lispanic timens. Some important
morphological Features distinguishing [lie domesticated fr m the wild species are: increase 
in seed size; decrease ii inperrireability of' secds ti water intake; reduction in fleshiness 
of the root systiril and loss of pi'rnnialism; reduction in shattering of the pods and] vio
lent seed dissemination. For the most part, the archeological materials noiw available do 
not docuriient these Chranges. Is cavtlions it the Pacific highlands aind coastal areas or 
Mexico may bieexpecited ts Yield transitional bea niaterials. Archeolhgical bean distrib. 
utions do show that, nlike nutize, var. characteristics of beans have remained remark
ably stable Irom thei ir liest ttcords to their nios t recent. I. vulgaris was dmsncticated 
iii Nexico by 7000 yr ago. 'I lie Itpary has been largely replaced by cor 1 n101 'Ihisbeans. 
process of replacement continuoes at the present time. lii the 'lehuacan Valley, some,!
kinds off beans andi maie rmay have been dormresticated in association with orie another. 
I-isewhere, early records of Inaize and beans do not coincide. Although beans are prece
ramic in the Souitlest, 'laiatilipas, Tlhiacan, and Coastal Peru, they did not become 
abundant in the Southwest 'in Middle America until agriculture was well established for 
soie time. (Author's strmmary) 
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3839 GEN'IT Y. I I.S. The ancestor of (lie coUliimoun 1re:1n and its potentiat as a irceding 
source. I IDry Beaut Iesearclh Confereice, 9th., Fort ('ollins, Colorado, 1968. Report.
W\ashligton, I).C., U.S. I)epartlient of Aghricultlire, Agriculture Research Ser,.ice, 1969. 
pp.73-78. IEn., 6 Ref. 

P haseolus vulgar is Plant geography. Plant anatomy. Plant breeding. Culivars, Genetics. 
NIycoses. I lost-plant resistance. 
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The antecedents and genetic possibilities of" wild beans are examined for their use as 
breeding resource for bean crops. Morphological and climatic characteristics are de
scribed as well as genetic evidence (no. of chromosomes) linking wild forms with culti
vated var., and their agricultural and historical evolution. (Summary by 1.11. Trans. by
L.M.F.) 
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12661 MIRANIDA C., S. Origen de lhalseolus vngaris I. (Frijol cormin). (Origin of the 
coilon he.an). Agronomia "ronpcrl 18(2):191-205. 1969. Ds., Solo. Es., Cn., 23 Ref., II. 

l'haseolus vulgaris. Cultivars. Centre of origin. Plant geography. Seed color. Plant anat
omy. Disease and pathogens. Injurious insects. Mexico. 

Botanical explorations in Nexico have shown that wild var. of l'hascolus vulgaris are 
growing along the Sierra Madre Occidental; these var. lave also been found in 
Guatemala. In both areas they are growing in an ecological transition belt ranging from 
500-1800 m above sea level. Ilie highest frequency of wild var. occurs at about 1200 in. 
In the Ist area citeQ it is possible to observe several species of the genus Phaseolus and 
a great genetic dive'sity in P. vulgaris. llesides, the oldest archeological remains of P. 
vulgaris have been fmiund in the same area and wild var. are still growing at tire sites of 
archeological ruins. Ilhese facts suggest that I. vulgaris has its center of origin at some 
place located in the W. Nlexico-(uateniala area with an elevation of about 1200 m. 
(Author's sunirnary) 
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2708 G E'NTRY, I I.S. Origin of the cornon bean, l'llaseolus vulgaris. Economic lotany 
23(1):55-69. 1969. En., Sinn. En., 15 Ref., II. 

Phaseolus vulgaris. I listory. lcology. Plant geography. Plant anatomy. Maps. Genetics. 
Plant breeding. 

A wild leguminous vine growing in Mexico and Central America is identified as 
conspecific with the cultivated Phascolus vulgaris. '[lie exact origin of the common cul
tivated bean has not certainly been I'hown. l vidence from comparative morphology,
geographic distribution, ecology, genctic relationship, and archaeologic history all indicate 
the wild vine art progeniiors of the common A merican bean. Collections of both wild 
and cultivated seeds graliltcally illustrate the evolutiir of the cultivated beans and display
eviderice for ioul tipile orig~ins in NIesoarlerica. The recognition of the wild beans and 
their acquisition provides agriculture with a ieneved genetic resource for the protein de
ficient world. (Authr's sunirtlary). 
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1333 OROZCO S., S.L . H: cultivo dcl frijol en Colombi:a. (Ilean cullivalion in 
Colomlnia). I'almira, Istitirto Colonlnhiano Agroiecuario. loletin de l)ivulgciiuin no.02. 
1971. 221). I-s., 13 lRef. 

Pl'l'',olus vulgaris. 'laxononly. I listnry. llant anrit ny. Plant habit. Nutritive valu,'. 
Climatic requirements. Plat breeding. Agrononic characters. Cultivation. Injurious in
sects. Diseases and pathogens. Irrigation. Colombia. 

[he folloving aspects of growing beans are discussed: taxoromic relationship, origin and 
areas of production, morphology, nutritive value, uses, climate and soil requirements, 
fertilization, varietal improvetient, inoculation, plant breedinrg, weed control, pests, dis
eases, irrigation, rotation, harvestinrg, and storage. The characteristics are given of im
proved var. developed by tire National Program for the following ecosystems: 
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Moderately hot, alt 800-1200 in. Diacol Calima, Iiacol Nirna, Algarrobo, ICA I luasano,
ICA Tui, ICA Bunsi. Temperate, Plt 1200-1800 in. Diacol Nutibara, Diacol Catio, ICA 
Cuna, alt 1800-2600 rn. Diacol Ano:no. (Summary by T.B.) G00 D00 
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5990 LIMA, Z.. liE. Etudo hrornitoIl6rico lefeijoes (Il'lascolui vulgarly, L. e vigna

silelsik, Eldl.) nas condi 
oes cii que s;ao 6ulgarient corisumidos. (Ilromatological study
of cooked leaiis andit Co li|ca-). RIc.iSla tieFalluacia'i c Ilioquiuica da Univcrsidade de Sao 
Paulo 11(1):37-62. 1972. L., Sum.I'., Fn., 18 Ief. 

'lhaseoLs vulgaris. Vigra sineLsis. Animal nutritin. Prolein content. Carbohydrate 
content. N. Mineral Contelt. Amino acids. NILthionile. Cultivars. Laboratory an imals. 
Brazil. 

Ieans aidlcowpeas (Vi,goa sililnsis) Conistitute tile.taple food of rn ot of tilepopulation
in NI: lrazil. Analytical rcsulls are usually based or; the raw material, and tie real con
tributimo (if cooked bea[ns for rutritional IpOscs isunknown. Results of studies onilraw
and cooked bean var. Nanus and cowpeas ar C given. When cooked, these leguines present 
a total solid fraction of ca. 33.0 and 35.5 p'rcent, iesp. The most outstanding corpo
nenls in thesolid fraction are carbohydrates ard proleiri. 'Ilheprotein coltelt in I(10 g
of solid rnalcrial ik 27.21 and 2t.62 for ccvipcas andi hcas, resp. lioth leguies had 19 
amino ;,cil.s in their corplsiolli, 8 (11which ar CeSsullial: isolcuAcine, ICicireC, lySilIC,
 
pheirylalanrile, 111c., treline, tryp ophan. arid valir.
, Inboth priducls Iie limilirg airinoacid was Inet.. [lhe .secids of the c ok ,(ilegiuries contain the majority of ltrients, but
 
I1)percent of ltw prolten, I0 percent of tre carbohydrates and I1lpercent of ether-soluble
 
comipornents, ail 
50 percent of thenmineral components are transferred to the broth, 
Upon cooikiig. I le us(e of tlc-se 'lguies as the only sourcc of protein, at tie level of 10 
percent, is inisufficieit to promiote the notnal growth of exptl animals (rats), though 
cowpeas are strongly superior to beans, because the loss of wt of the exptl animals was
 
less. (Author's summary) 1(100
C013 

11oI I
 

I'l1 I .G. 
d' gramn en Iladicta hlumininai.(,\crcelatalilit) 
,1499 I I':SANI, It.; 1'1.(11 S, 'I.; IAN, Aceplahhilidad y ,alor dielcgunminio:ms

aind'alue of graoin leglouciie Inumma iicts).
(;iuatnal , Iiitittto tie Nutricim ie('chniro ,irica y IVmm;nii, 1973. 861). 4;., Ief.,43 
II. Paper lirceetiitd at Scininirio solire I'oticiales de Irijol y otra, I.egmninoas le 
(;raio, C:li, Colmbi:a, 1973. 

'I'lascolus vull,alis. Ciisuilptioii. Nutritive value. Cooking. Ilnhibitors. Proteini content. 
Nlethionirne. I.ysirle. G uaterala. 

A Study is pircesmit l jrain legunries as a source of proteins for populations of tropical
regiolns and seviral alspcts related tio their consumptiiini or acceptability are considered: 
coIStiiirptioln rates, preferred species, rclatiin of conrsoumiptionII to age and CCOnroli iih-
Clurtl, method of preparation ,urcookig,, IImiportat lactirs for tileacceptability of tile 
grain iiicliiillg: (I) aill iys1iligical factors (trylisirt inhibitors, ic'iagglutiriiris 
goitrogeic ald ftulcnce factors), the i picliilesteroliiric proplrt-ry anil problers withprocin digestliility. Protein content arid the quality of grain legurimes were also studied,
varying according to the species locality anl forin of handling. Net. deficiency arid the 
nutritive vale thIll(. ire taken into accountr for rmixtd diets based ol cereals andlegunIics 
cassava. Ixgumrue protlms arc dficient ii; met. but rich iii lysine, while cereals contain a 
still'ciient amount iif sull r-colti irn arliro acids but are deicient in lysine. The former 
information incluies tabulated data, tailes ard tileresults iif the expt. conducted ini re
lation to tie most irpLoirtarnt aspects. TI rliecedfor var. improvement to otbaihn a higher
level and better quality protein is indicated. (Summiary by C.P.G.Trans. by LI.M..) 
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8867 CON'RIRERAS L., G. Sittiaci6n actual lie Ias Iguitosas comestibles en Colombia. 
(The present state of edible legumcs in Colombhia). IlogotI i, Instilito Coloniiano de
Itienestar Familiar. I)irecci6n de Nutrici6,. T.I. no. 197. 1973. 161). Es., Sum. E;., 8 Ref., 
II. 

Phaseolus vulgaris. legume crops. Nutritive value. I'roteii content. Hluman nutrition. 
Food energy. Amino acids. Protein deliciencies. Analysis. Colombia. 

The most important aspects of the Colomhian nutritional problem are disusscd, emplha
sizing tire inportance (if leuin,es- anmiing themi beans.-in contributiig toward a solution 
for this problem. The annual quantiliable gioss requiiements needed for balancing dell
cits in 19,80 are determined. "Ilie clieiical CO'InOSitiIn of the main Colombian leguiies 
is given, with the pulpose fIfhidini, , lo,,. ost hid conihinations of max nutritional value.
The need for coiiductin,. a mass caipagii to educate the coinsuier is pointed otLt. (Au
thor's suuIImary. Tras. by T.M.) 1101 C03 

5163 KAPLIAN, L,.; LYNCHI, T.I:.; SAIIII,. C.I'. 1'a:ly C1lt6%aled Ibea11n(Iql11"eolu'; 
vulgari.;) Irollm all inlcruuutnitiie Pet iat.nNalley. Seictice 1979:76-77. 1973. E'n., Sumll. En1., 
6 Ref. 

I'haseolus vilgaris. Pla:lus biiiatu;s. I inii. I'ols. Analysi,. lihmt geography. 

Rieniaiiis of I'ihasolii; vilg;ii is and I'. liiillihs ,%ere recovi'ercd from deposits in giiitarrero
(ave i flite Callejon Ie I iua)las Pci u I lie leans o ). vuiparis had thin testas, were 
dark and weie witi lin e sue r:mge ail form of coiitellipnil iy cv. I lie pod fragiints
found did not have ite .asv orlmier IbloIs i',r laraceriC of' wi0l bean flods. 'Ihis 
fibious layer ha, bcn seiected agaist ill cultiation to prevent loss of beans before
during harvest. Ihli Ph ulruiis weecl-i iilr ill s:'e anid Ihape to those recosered 

or
ill 

more rcent .;iata ill Ile (;tinarivo d'-po is. (l %('hlntin, indicated that the remains of
1). vulgaris al '. ltmotts oUnd ato Istcu 7.60 plis or iinis 280 to 10,000 plus or 
Illilis 300 yr old. (Siiin;o Is.v PIl lr(t'liii Absla(t) 

8519 IZ'lIlIN AI)\'ISONY ;tOUTI' 0il II1i JNI I II) NJ\ IONS SYS IlI.. Up
gradiiii, human im thruu:h hlii iuproutivlt oi hoiflt IvtUiUls. Nvis York, N.Y. 
Legume ihpiirl.oeim-t. I'\(; St.utciiiut m.22. 197.1. 18i. 1 ii., Sumii.hi., 98 Itef. 

l huiMSilis !;. I luuii ;ii titioii . I iuniiw hiulls Ilu tiiins. SeeiJ. At ii acids.11iil n 
Growth. (;ntetlc,;. Ilant l), uitm,. I )igestirulhin,. \ iiaiii cotitelt. 

Food legiuuies ate iiajoi soil cus tf pro lil aiidt o ter uitriciih' in the diets of many de
velopin countries and ,Ifi'ii play" ;i sliriii ;ill rule ii desirable crop rotatio is. tIhese 
ilpit aill fold species ins hi n nrpiccl,t inii Ii (d rc-,arch riccessiuy to increase 
yield arid to correct cci ilm dcl.ts II intilluiial anI[(]food ism'qialhles. I lie 'AG Iw
cunimineis lurgni resewgiclh :lh'1tllifi to 6 fnaljr 100d leguiut species, dry ieais, pigeon 
peas, cowpe:is, chick;-uas, lriaf h;ius aind ,IIIinuols oilseCis, peanuts,eas; :iid the 2 leguu
aid sOylueaitlS. Whili, increauseil ield aiiJ ti[)osel (onsiillil'i -acceptliauce quahities are 
primiiary ohijectie;, proties :ire al;o hrol)sud htr gi-ilutic ilnihrovewri l of' variois illftritional factors ilulu(uidjn' iicueas!ed piolei cn(uceitrainiu,u li,,hl'r iiet. aiid cystilte levels, 
auItiienCid lysiieIhie't lea,Suble (legumes are primary sources (of I'sme iii cereal-based
diets) aid priiiiiii iity. lie ipuortaiice of specilic ntients is indicated, and thie
iieed(] fr caeul nuritimal vAiiatiii is iulihisi,,d. 'Icclhniupies for evahliatitg nutri
tional puloertihs ill ltciuin, piografius ate uiLnpaed. 'I liese include total plieii, fet., 
cystifie, total sullur and otlul M1tiiu, acids. Also evailiateid ;re 1iiethuids In digeslibility 
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and for toxic constituents, which are classified under heat-labile and heat-stable types.
These include trypsin inhibitor (whose effect on humans may not be significant), the 
hemagglutinins, antivitamins, goiterogens, cyanogens, alkaloids, lathyrogens, and factors 
leading to favism and flatulence. The applicability and interpretation of feeding tests for 
various factors, including protein efficiency ratio an:d digestibility, are discussed. 
Ifioassays for growth-depressing factors are also listed. Recomnendations are presented
for needed nutritional and biochemical research. (Author's summary) 

0015 

13186 SRIKANTIA, S.G. use of legunies and green lealy vegetable-, in tile feeding of 
children: a review of experience. PAG Blletin 3(2):30-40. 1973. El., 26 nie. 
lPhascolus vulgaris. I urnan nutrition. Inhibitors. Consumption. Cooking. Composition. 
Nutritive value. 

The possibility of utilizing different legumes and green leafy vegetables ill feeding child.en 
and the amount that can be used according to the age (infants below 6 mo., infants from 
6-12 too., and children from 1-3 yr) are reviewed. Toxic factors (endogcneeus and 
exogencous toxins), flatulence, cooking time, and good beliefs and taboos are mnitioncd 
among the problems related to the inclusion of legumes in the diets of infants. Methd',s
of preparation of legumes are included. Among the risks of consuming green leafy veg
etables by children are infections and infestations when they are consumed raw, low ac
ceptability, and nitrite poisoning. ' lie nutritive value of legume and green leafy
vegetables is emphasized. The use of legumes is rco'nniended for normal children and 
even for sick or inal-nourished ones. 'Ihere is not limit to the amount that can be given 
to children provided they are suitably processed. (Summary by I.L. Trans. by L.M.F.) 

0016 

7924 :H.AS, I.G.; ItII 'SSANI, I. Nntritimoal factors affecting tine eon, unrttinnn of 
leguinon,; reeds. Arclivos Iaino'unericanns de intrici6rn 24(3):365-378. 1974. En., Sum. 
Eit., E'., 16 Ref. 

Phaseolus Nulg;aris. Nutritive value. Seed. Proteins. Protein content. Laboratory animals. 
Amino acids. Legume crops. Zea mays. Digestibility. Guatemala. 

For tire purpose of stimulating consumption of leguminous seeds, several nutritional fac
tors alfecting their intake were studied. IBiological trials w%,erecarried out with rats, giving
them a choice between maize and beans. Consumption of both maize and beans was re
corded separately it, order o, obtain the rnaize:bcans ratio. \Vithout the addition of nu
trients, this ratio was 3:6:1, which is significantly better than that normally consumed by
people in the rural areas of Guatemala (7:3:1). The optimum .ratio for the higher protein
cornplementation found previously by the "tixed feeding" technique was 2.6. lhe addi
tion of other nutrcots enhanced the rcl,tive consumption of beans, improving tire ratio 
and sig-nificantly increasing tie utilizable protein. Consumption of beans per se is stim
ulated by tire addition of vitamins, minerals, and calories; response to tire addition of met. 
needs tire presence of the other nutrients. The dietary treatment appliec' to maize also 
a ects favorably tie consumption of bearts. The use of cowpeas instead of black beans 
followed tire sarme tendency, except that tire protein qurality of the diets was higher. It 
was also found that protein digestibility or lysine availability could not account for all of 
the improvemen.s oibserved. It is therefore concluded that availability of legumitious
seeds is an important factor that possibly impairs a higher consumption of this food 
commodity. (Author's summary) 
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6781 NIONCAI)A It., F. AIrovechaniento de frijol carulota partido ei alimentacin 
hmnarna. (The use of delhulled black beans in human nutrition). IIT "ecrilogia 
no.87:21-33. 1974. E-s., 8 Ief., II. 

Phascolus vu'garis. Seed. Flowers. Seed coat. Protein content. Cotyledons. Production. 
Industrialization. Nutritive value. Nutrition. Co!" nia. 

Research was conducted to deermine the technica! feasibility, characteristics arid uses of 
a white flour made from dehullhd black beans. Several steps were introduced into the 
process to guarantee the high qulity of tire by-prrrducts; i.e., cleanirng and selection or 
seeds to eliminate foreign material anni imature damaged seeds. "lie alternative ifr orr 

obtaininig reconstituted seeds was also studied. Ilie black bean seeds are delulcd, ground
 
and extruded in beari frlrin; these rec stituted seeds may baye greater comiercial 
acceptation than the black bean ThIre hulls -inrrJ orflour. separated immature damaged
seeds form nearly 13 percent of the rhClri_'d bear fractirrl ;t- can be used in arrnial 
concentrates if tire aritirrutritioral compounds of these products are eliminated by special 
thermic treatment. It was also forrrd that tire MOst fuctional process for obtaining tile 
white flour, as well as the other by-products, from tile was thedehlulled bearts "moist" 
process (soakirrg of beans), together with a careful biological control. (Summary by
'r.N.) 

5656 I I':sSANI, R. A mire Cs~rment o)rfneeded reseirch. h*: illner, M. ed. Nutri
tiormal inproemenlt of food Igumes by lreein,. Nc York, Johni Wiley and Son.s-, 1975. 
Iili.38I-3X9. In., Sum. Fn., 5 It'f. 

lPhascolus vulgaris. l..gurrc crrops. Reearch. Cosumption. Analysis. Protein content.
 
Nutritive value. N. Seed. Amino acids. Uses.
 

The overall objective of the research pr(pose(] irr this clraptel is trr ind ways to increase 
consumption( of bears and other 1r0d legrres of hetter nutritive quality throrugh in
creased productir. W\irr the inlrmratrit currerrtlv avalahle rot prodluctionr, preserva
trot, processrrg, clrerrical co)rpositfolircr, rirtliie valkle, crrrrsumrrptrnr ar(d uses rf leguile
foods is Corrrp;arrd tc d;rol cir IegrUtUCS have beenxearl grats, it brecrrmes char that rl)c]
rreglectei. It ;lsrc Icumes cle:t that resrarch or these forodls :ann their development is 
urgently t:ec'rId. Rn:,;ch and dewrrrpment activities rr thrir nurtitive value arrd use 
should be relah'd to the prdlurction prrur;urrs. Efforts shlul re concentrated orn (I)
chemrtical anrrd hlogic,,l rntthcds t)help agrrmrriists rart hreeders to select for better 
nutritive (rllaty, (2) rimroved rretlhos (ilrstorape and processirrg, (3) diversiliedl uses of 
legrurrre foods, (4)j,,sSICle uires Of IC'crure oJods as nutiritoal supplements. (Author's 
SUirilar y) 

0019
 

10Q880 AIII IAI., It. 1975. Studies in I'haseolinae. In I use, IR.A.; Rfachie, K.O., eL;. 
IrrA Collalor:tors' ,lecetinll Imrrovemut. IMadan, Nigeria, 1975.nuf( ;riin I.egnlc 

'roceedinugs. Mhadan, Internationmi Institute of Tropuical Agricullture. ip.35-37. Il.
 

Phaseolus vulgaris. Nuritve value. Crossbreeding. PIt serlus coccincus. Amino acids. 
Ilybrids. PIhascolus luratus. 

The possibilty of imoproving tIre nutritioial (uality of tIre Phaseolinae subtribe was 
studied at tile Faculty of (;crbloux (lBelgium); thisdepends uponl the widening if the 
genctical variabihty of' tie cultivated species. 'I lie relationship betwee, the genus 
IPl.aseolus (of ,rriricai origin) and Vigna (Asiatic) is analyzed and art atenipt in nu
lireral taxonoriry itt siCw of tire large rqu onantrity of data accuiulated to date artd based 
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a live collection of species is reported. Phascolinae presents incompatibility barriers be
tweet species; cytological analyses or different hybrids, however, show acceptable chro 
mosome affinity. It is almost certain that only intra-genomic hybrids have been rnade. 
Best chances of interspecific crossing are within Phascolus or Vigna. Several hybrids re
lated to 1) coccineus and P. vulgaris show the possibility of introgressing 2 incompatible 
species by using an intermediate species. Attempts are being made to cross P. lunatus 
with other l'hascolus spp., mainly P. ritensi.. Relatively small intrinsic variations be
tween the diflerent forms of a same species and between different species in a same genus
have been observed. The variation due to growing conditions appears to be more im
portant than that observed between different botanical forms grown in identical condi
tions; for example, they influence amino acid and protein balance, especially that of free 
amino a'id peptides, and half-cystine which in turn is bound to antitrypsic factors. 
(Sutrem : i-y EI)ITEC. Trans. by LM.I.) 

0020 

3709 MIEINERS, I.P; LI.IZENIII:REII , S.C. llreeding for nutritional improvement.
In Milner, INT.,ed. Nutritional iniprovetuent of food leglumes by breeding. New York, John 
Wiley & Sons, 1975. pp.131-141. En., 19 Ref. 

l'haseolus vulgaris. I luman nutrition. Plant breeding. Nutritive value. Protein content. 
Amino acids. Selection. Production. 

Research on genetic improvement of several food legumes, including beans, for nutri
tional quality is reviewed. 'I le necessity of locating genetic variability for a given attri
bute is emphasized as the Ist step in a breeding program. ereeding for higher protein 
content, better amino acid balance, and other nutritionally related characters is included. 
The current state of germoplasm collections for food legumes is examined. Among prior
ities, the obtainment of higher yields, improved adaptation, resistance to diseases and 
pests, responsiveness to fertilizers, and other management input factors are mentioned. 
The genetic base should be kept as broad as possible. (Stnimary by 1.11. Trans. by
L.NI.I:.) 

0021
 

24687 ILSS, .A. 1976. Antual report on improring yield antd qulity of heaIn seed 
protein :td the dei elopment of siiperior polflations for cooperative utilization in breeding 
progranmis; January I-l)ecether 31, 1976. Walin gton, I).C., Agency for International 
levelolpiet. DepartmeIut of State. 49p. En., Sum. En., 2 llei., II. 

Colombia. Genotypes. Gerniplasm. l'haseolus vulgaris. Plant breeding. Protein content. 
Puerto Rico. Seed. 

The research carried out in Wisconsin (USA), Colombia, and Puerto Rico on developing
and evaluating high protein bean genotypes with wide adaptability and multiple trait su
periority is discussed. The results of the studies are presented and illustrated with tables. 
There is great variability among bean genotypes to accumulate protein in seed. There is 
now a sound basis for developing strains with improved met. content, and research is well 
underway in determining the ellects of tannin. [AS (lxtract)j 

0022 

7577 :LIAS, l..G. et al. Composiciiin qiitinica y valor mitritivo de alguna legutiniosas
de grano. (Chemical composition and nutritive value of sonic grain leguttes). 'rurrialba 
26(4):375-380. 1976. Es., Sum. En., Vs., 16 lHef. 

Phascolus vulgaris. Nutritive value. Composition. l.egume crops. Lysine. Methionine. 
Inhibitors. Protein content. N. I ibre content. Ash content. Fat content. 
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A total of 15 cultivars of grain legumes (Phaseolus vulgaris, Vigna sinensis, Cajanuscajan, and Glycine max) were studied chemically and nutritionally. Chemical analyses
showed that except for soybeans (41.5 percent), the protein content of all samples fluctuatcd between 20.6-27.9 percent. Regarding ether extract, soybeans had a 4- to 5-foldcontent as compared with thie other species. Independent of species, lysine content was
relatively high whereas that of met. was low. I.ysine content, however, varied morewithin species such is beans and cowpeas. lrypsin inhihitor content also var ed amongvar. and species, with beais havirg tile ihighcst content,er ill wed by pigeon peas, andsoybeans. The protein elficiency ratio (IT-R) was lowest for Phaseolus (0.11..16), followed by Cajanus ad vigna (0.9) and I.40, resp ctively); tire highest values were obtained with soybeans (2.15). Pancreatic growth index valrms wyere parallel to those ofP.R. Whel samples were evaluarled with their ciikintg %k.ater, results were lower, irrespective of species, thwi when the coorking water was eliminated. I.ikewise, prtleintdigestibility of the cooking water was very low. It is corncluded that tIre differences ern
countered in nutritive v;rluie cannot Iheexplained iii cltns of chemical ir atino acid
conpositiun or content of trypsin inlibitors. 'I li :dverse elfect rif the coirkitig water oiltire nutritive value of seeds can he partially attriluted to tire how digestibility of the N
cornlainirtg fraction, which iin tlrn ray hc due to ither suhstanrces present in tire seedsthat could form nondigcshble cromplexes with the prier. (Author's summary) 

0023 

918.1 SNA11%it11, .1. C(unrparativc cillirtion (if pude crop,;. Euiphytica 25:139-143. 1976. 
En., Suin. Eii., 6 Ref. 

Illhascilrrs vulg';rs. I uitoni ( iop.;. Plant aiatoiy. Pods. 

Pattcrnw of a)pai'eirtly hioirholoJ,IS variaioti MrCto IC Selnl over tile wVIlnIe ranige 'f pulsecrops. 'Ilese are list aIrgieirt ili thoc pulses that originated Frrti climbing, twining,
or trailing anr:stors . : have produced domriestrcates o erect grovrh fortir. hlie onostremnarkb le h10l111iio, LIosseris can h seers in tIe grcnera l'haseolIS (Americanr) annd Vigna(senslat. ie., iirclrtdll' Asiatic I'lliaseolrus spp.). I lie chan;gmes under domestication are

typically loss of seed] diormar:nicy arli Il),(]di'rhjnece ciecharrisir s, a change from perennial

to tire ;mllntritI life rorm ad ; ',r;it cluimpy, ini seed 
size co,related vitlh modified shool ar
chitccttire. Stensl lt tl Ihethiker, leave larI"er, branclhs leswer, the rio. of nodes may

Ie reluced ard Irelt'r rude Iln'h I; shorici(1d. I hi'; pi otesS Cir1lirriiates 
 in tIr evoltioin
of scll- supportin t, plants well ad;iptcd t n ,nocrop lirmb:rdry s'sternis. (Author's sunll
friary) 

19759 BIWI: SSANI, R.; FIlAS, I..G. 1977. "I nratkie lIitiinral hjectike, ini tie major
foodl crop;l for plml hrce'ucrs. Ini lhic, ,.1 I.; Itarhic, K.O.; lHilliikisley, I.."., t'&;. No
triliunal statird.a ldiillt'hemink of Caliantitt for food Iclpume hreclers. ()lliu ml, (anida,

herualsiowal lctlomeniii cst c Ccnlrc. II )I ('-'173.
ca ch 1p.51-61. Eli., 21 lIf., 11. 

PhiasCnlus vrlgaMis. Nutrii ke value. I:oteiin content. Aimino acids. lDicts. Nclthionine. 
Cystine. Tryptiphias. I, ysiiie. 

Considerations that coil:l scrve as a b;v ,i for plant hrvredcrs ,i tire nutrilinaln itmprorve
nrent of hasic foiod 'iop' ;t lie:,'l. V;ri:ihtriy in rltillilt coiitleit and cereal aild leg,,nmiecoinsunltion rattei is are expiucd, oii tht hi;sis (f relieseitati ets coinsumireld by
preschoiol children is rurial (iituaill:la. Celeals; amlion tor arinlrd 8o percent of tie toltaldiet and IegruriCs i abtul 10) penceint; thesc'e diels are cowrrstc'mntly low iii prortein and de-Ficienit in a.itino acid!, esecially ly!,inc. ' lie clinnachi istics of ioth types oif fiood are analy cd arid nrutritioral goals shonuld le est;rllishcdi r a iri.cd diet (maize and bean).Nutritinal gioals shouldt Ie cs;ihlMicd ir a nixed dlet (naime arid heat). Nutritionnal
bcetclits wcere ibtdiacd when irti,'c wilh higher levels nif lysitic and trylollphan were used
and vhn twice the level mifIeainS was meid in tie diet (relative nutritive values of 66.7 
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and 56.8 percent, resp.; normal size, 44.7 percent). Results were similar with high protein 
maize. Results are clearly related to the amino acid values of these 2 foods. Nutritional 
benefits were also obtained by the isonitrogeneous replacement of common maize by
black bean nitrogen up to 50:51) protein ratio distribution level. Although tilemixture 
of riceand beans has a protein quality higher tihan each component alone, improvement
is possible if tileamount of deficient amino acids is increased. The better performance 
of soybean and cowpca compared with common beans is duc to their higher sulfur amino 
acid and tryptophan contents. InI cereal grain-legume diets, there is little advantage in 
increasing met. cotent of beans; however, efforts to increase lysine and tryptophan con
tent in common maize or lysine content in other cereal grains in mixed diets are clearly 
justified. Protein and amino acid levels in sone basic foods are proposed. It is hoped
that further research will be stimulated to obtain more precise values of limiting nutri
ents. (Summary by li)lI-C. Trans. by I,.M.-) 
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19758 IIAWTIN, (;.C.; It,\ (TIll., K.O; CIRl.:.:N, I.MI.1977. Itreedling strategy for tile 
nutritional improvement of pulses. Il I1le, J.11.; R:chie, K.O.; ltilliogley, L.W., eds. 
Nutritional staundards and nietlho(t of evaluation for food legume breeders. Ottawa,
Caitada, Intermatioual I)eelonmuent Iesearch Centre. 11)ltC-'lS7e. pp.43-51. En., 22 lcf., 
II. 

IPhaseolus vullgaris. Nutritive value. Ilackcros img. Crossbreeding. Selection. Genetics. 
Genotypes. Inihiritnice. 

Btackground infitrm io oi Ia breetlnig strategy for 1Ih iiuiritional iiiprovenient of 
pulses is given. lT liwst important bjeclive illpulse inprovmient is the increase ard 
stabilizatio of seed yields and tile impiovement o F nuritiomal quality. Nutritional fac
tors included iI I breeding prograimi will depend on their relative importance as deter
mined by nutritionists, the availabihty of suitable screening methods, and genetic
considerations. 'l'hcimporiaiire of handling large populations, atleast 2 generations/yr, 
to advance as quickly as posmbh' is recogiiMzed. Several iore important genetic cotisid
erations are oullined: genctic variation, environniintally indiiced variation, genotype x 
envirmnment inreraction, heritability, major aid rniimr gencs, genetic linkages, 
transgressive scgrptcaiion , correlatios, hiccdmi. nicthds, and grieriplasin. Although the 
objective 1f" om1itiltmnalbreeding is iot to improve intmriitionmal quality, the level should not 
be allowed to fall below an :cc'lPtLtl stal(kdt . 'I he scheme followed in a Coil ventmnal 
breeding prrair; m is outlined. hceding iicliudS to iicrVaSe initritiolra quality are indi
caled: petligice bcidemi,, backcrovssing, and populalim improvement. Future Irends in 
nuirilioal improeiii i in pulses are included; these will enable greater quantities of 
natcrial to be huidlcd willh (Summary by El)1 [[C. Trans. by I,.I:.)lrcatcr accuracy. 
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96SH IIII'ENIN, I IA. VAN. Iv)iersity of f[od hleans ini Keli)a. 'IhiIa,Keiiya, National 
I lorticultural Research Station. (;rain Legumlne P'roject, 1979. 911.En., Sum. En., 10 Ief. 

I'hascolus vulgaris. Seed characters. See( color. Consumption.Seed coat. I luman nutri
tion. Kenya. 

In order to deterinie consumner preferences for beans imKenya and to survey the vari
ation existiln g ill local hican iaterial, 997 seed samples From plants selected in farttiers' 
fields and from agricultural fairs were investi gated and classiied oti time basis of color, 
size, and shape among the 10 most comion types identified. time Rose I laricot with 9.2 
percent, NIwneizoja with 9.0) percent, and Mwiterimania with 2.A percent. The types 
differed considerably, indicaling that consumer preferences are very flexible. Therefore, 
a breeding and selection prog ram can rank characters such as disease and drought resist
ance higher in importance than seed type. (Author's sutnitary) 
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10365 SILVA,E.F. I)4. Aspectos conjunturais do feIijao. (lean production constraints). 
Lavoura Arroteira no.301:12-15. 1977. PI., II. 

I'haseolus vulgaris. Nutritive value. Protein content. Carbohydrate contenit. Yields.
 
Cultivars. Economics. Brazil.
 

Ilecause of their nutritional value, hearts are being recommendd irste.ad of meat for 
consumltion by families with limited ilcome. I lowever, area under cultivation in tie 
state of Rio Grande doiSul isdecreasiig (272,2()2 ha in 1970 vs. 185,50tl ill1976). At 
present beans aie cultivated mailly at the subsistence level. The Finpresa lirasilcira de 
Pesluisa Agropeciatia has developed cititio n systermis for smtall (less than 10 ha) and 
!arge (more th:in 20 Ira) oleratrs it) tire slate, Where Illailly giown; var.black beanis are 
reconcinded by the Ilsituto de l'c;qukas .\grovmficas are 'iamb6 Mauin Rico 23, 
Cubano, and Rio Tiba,i. (Sumlmary by 1.1t.) 

0028 

10654 BELIL, I.L.. (iomiuneitsl oi pi~unt iroiliiclion antiiusage iif edible dried bea; ill 
Auustralia. Iihmte, ()uticuI., IDepartmttt il Primar) Iltistries, 1978. I.lp. Ell.I'a
per presented at Itcai iprn,,itcnt \%orkhop, S)dncy,Alltralia. 1978. 

l'hascolus vulg;llis. I'loductilor. Cort;utiljoin. Couoking. jMarketing. Processing.
 
Australia.
 

Ai estiiMate ,hi (Pltasml;us Vigita) in fromOf 'dible y hC: arId production Australia 
1972-77 showel aniictc Irorm 12S0)t Lu 1936 t, mainly due to increased plantings of 
mung bealls, 'hIle iijol caniinig beaus is the navy bei, a record 10,500 ha being 
plantcd in Quceislanrd fir IlI 1977-7,8 scaso 1U1nder preseit legislation growers will not 
plaint bcans utl:ss they haiw a contract; thuos it is tr'cessary it)import to irtect diirestic 
demrtandIs (,15percent of the impil tlare Inl the USA). (SUtitirary by "1..) 

22571 1VANS, AM.; I)AVIS, I.H.(. 1978. It-cecingihawrilus hcan;s a%graiin legunics 
for Iritain. Aip livl Iliology 3:1-42. 1 in., 158 lcl., 11. 

Phtasellus vullarns. Pl'lvolus coccnv s. Adaptatilon. Plant habit, llarvestink'. Niatura
tion. Resi;tanrce. al,: Ylvthgeul.Seed Plant brcilini,. SeIt.cr I \'lds characters. 
lection. Proen coinlin Scd No ohl:noitn I itned Kinigdoii Fur ope. 

The objectives arid rwthidos that are in possible breeding ofimportanit I, irams 
PhaseoiS vulgar is anl ill arc liscussed. 'I hese would iniclude:P. coccirncus Orcal [ittain 
breeding for adaptatio i (suitable growthlhahil, earlier flowering, and maturity), for pest 
and disease resi!,rairce (Iunpi, r;ctneria, viirses, insects, ntematodules), and for sced yield atd 
quality (protein COtttliCt air11 uu1ty, itllnipT'vil All indeterminate bush type1 louJilatiotn). 
which producs a tall r plart for riuhclanical harrvcst is cntsidered toibe the appropriate 
bean type. I'. vulgaris yields illGreat lrilliil aic c irlarable with those obtained in 
North Ai erica, proibahly due L the ha orahle 111Mitute distribution in this coUntry. A 
stable yield ill mtost ailll are csSecntial. (Suniniary by 1.11.Seaso;s a !1table supply of Sced 
Irans. by IL.M.F.) 
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10378 K% IMA,II.; SA NA IIU, ,I.C. Ivaliri6n uulriciona lieconcenlradws protticos
tIe porotos (lha lt ulglari%) y ticlentea.s (ILens esuleita). (Nutritional vahlue of pro-
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rein concenrates from heari; alirl lentils). Arclin s l.atiio:iericanos de Nutritifn 
28(2):I69-183. 1978. S',.,um. ",., ln., 17 Ref. 

l'haseolus vulgaris. Nutritive value. I.egume crop. Protein content. Analysis. Laboratory
experiments. Amino acids. Laboratory animals. Digestibility. N. Diets. Argentina. 

The composition :ttandnutritive value of any heart and lentil mecals were determined and 
their respective proteint concentrates obtainled through extraction followed Iy isoelectric 
precipitation. Sulfur amino acids g of N we're foser in tie concentrates than in the meals, 
while there was nlo dilfernece for lysine and threonine. " lie while heart protcin concen
trate hal a lower IIV than the meal i. better digestibility, although trypsin inhibitor 
concentration was tuichanged. I )i,,tibiihty gially iuproved viwthhiatitig but did not
increase beyotd S1 percent even ;ater aultolavit. AutloclavVed sai:ples supJplemtetted
with ttet. reacied a IIV of' 8 . [lie lentil proitein concentrate also tad .i f ,er IIV than 
tilte meal but digetiStlbility,, was hilh for itith samples (91 pr,.eit) and reraind tttchariged
after heating. 'I rpsi irInhibitors %,ereabsent. Alter sup'ilenlinig with met., a IIV of 
only 6.3 wv,'asobtaitl, to the low level of trypttophati, [lie 2nd liling amino acid. 
Itt spite of the lower ItV if tlt., concentlrate, they euale.d lit poteltial of the meal for 
COtripIllett 1i!t te ;ilS, as thei r C1101it l I i e an t hil e tIiehigh.thlotll co'I cetttrates 
have tile additional tage of allowing effective siippletetttatton without increasing 
the legutie/ceieal ratio. (Author's surttiary) 
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185 ()6 I.I\V1II.I I:, G.A.; IOlh IY , IItI'S I FAl1), I).). 1978. lteais-a oodI..; 

resource. IlI IUIIItti, , I.S .; I rauier, It I)., el,,. 
 I r hr ii lotii tiitioin--lprinciples atd 
prielice . Ia.t l,:it'.( it:, "lictit'hi State t Iisers.ii. Coo ierntike |xtelliis l Serloice. Agri
cultural ixleriilent Stialion. Ix Ien,iol Itillhlin 1-12I51. 1111.31-4.1. iI., I Ref., II. 

'htaseofu; vulgaris. Nutltive value. .\iial ,is I)igestibility. Protein contcnt. Vitamin 
content, Fat cinttiit Mineral cnltent. CarbiltN'h ate cintrt. 'isA. 

'Ilie llt titlrial vale I ,ar I4 ;i: l li the t.iictliohS of niutritioial evalatimn used 
to d1,11io11ic tt Iirl,h1 I, h, i , sitarl li, a id r1.iiiieal C ii'ittii te Jisc sld.1 

,\iltii triti iil f l t fii 1 
 niw a t a ] ,') h.c %'dX ;V'%WI a, ', hIilra tellstics that affect 
cmlintrir ;k.upi;mi if Otw 1ci i;1 Nut itinal (ii,d'i:tlii; that Shoull be taken mtto 
,;x rt' it hi lll fiy r; ,; i o IisI h i lt.l ; %tidtr range (ift lel. leels,I ir piir 

li er fs kel oI alttiiiiiti lllit 
 l ih , ,, Vi'.r cr ihii,,'e ilt ili tand ltlntilill of tire 
produiit by the liri iumin ilY (Smin arN hi I M I I'.CC lI ans hiy I M.IF.) 

W)12 

'. r'ir te 
ttUimieridulade lehral te %i ua, 1978. 14,i. 18.1 Rel., II. 

111.47 C'll.It,,Culti fei ;IfI. (Iteallt lliltitlln ill Br:i'il). Vi isa, NIG(, Btrasil, 

lhas jhus vulais. r it tii Yill! Niitrlti\e ,AiUe. 1\1111i1i . i liStory. laih t 
mtrlltoy. linta hll '\;i ,iiiiiC Lhunritk',i i l i trtI 'fiI'it5;. (limoatic retluiretllieilt. 
Mineral mid liii ct \ iM'rI f 'ri .d\Vlltriis. ( icen miniires. Ndtdulatioi. 
N i.itroen lixsii, I:it,.ia 1-l ( 't il . iiioin I illisar ; llilm S.Spacing. lrrigaliot. 
W\etls. Wv't'i ; in i i, Slid'I ,in it Imercrn ,ii.ltra/il. 

I.ril ia , ; [ , 'di m, hf tilr atl andif , ]tit i::ti I:ts tif dh Iil r cuilivitliii in lra/il ini 
this 1 tk fir ;tp ri t i,tuth-mi.r :i i lliral ri;',iii rs \%5rkiT1 Il rural exteisior and 
h filltr ;. lI l ht i1iih, tfiit.S atit' dhalt %ifth' I l. otial aId %%olld prti dicliloll, llitritive 
V;ilU , itit , the 11 lArII,OWe ' .o.i C11c 11111t. ,thit ',leg r . +lir );u ;ioltt if the soil, 
crii t'(iatii, )iitrnfl i'ufoiii \Iiil illpitiiiis of 11uiiiur;il hilcIelunlev, tinural antitmlp.niclt letlth/atl ~rl, , a )ral.-!;,s uldation andl N fi]x.11lI, v;ari+. ,tu ,o t. hIWTIWAIrn r 

etiis, (mi1t i fi' ll l, \kiiui i lf fcr iliii,rrIor~ (hlia I Sugar c:atie or coft il, plfl; s rau/,
Ice), silmlu itystvill It cliruihni ht'ans, iuhilhui1j, iithiur)' ilAitt ihehiris, harvesting and 
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threshing, crop productivity, storage production costs, growing of French beans, seed 
production. (Summary by T.B.) 

0033 

16080 GIRIIAM, (.C.; NIORAIES, F.; I'L.ACKO, It.'.; MACLEAN, W.C. 1979. 
Nutritive value of bromi sialldlack lean.; for infants and ismall children. Ametcricani Journal
 
ol Clinical Nutrition 32(I I):2362-2366. En., Stlil. En., 9 lef.
 

Phaseolus vulgaris. Nutritive value. I unan nutrition. Diets. Methioninc. Digestibility. 
proteins.
 

A precooked, instant mixture of brown and black beans, without I)l.-met. or with 0.3
 
percent added was the only source 
of protein i tire diets ol 10 recovered malnourished 
infants and children 10-12 to.old. At 6.4-6.7 percent dietary protein energy stool wet 
wt. were twice as high, apparent N absorption significantly lower, 65.6 against 87.5 per
cent of intake, and apparent N retention much lower, 9.8 against 34.5 percent of intake, 
thanlduring, before, and after iso iiitrogeneous casein-based diets of equal energy and N 
value. 'Ilieaddition of nuet. imiproved N retention slightly and increased free ret. in 
plasma. l'rolonj,,g'd fcedm,, on -nreildi. - [1Cf-Ilt 1otill eiii'Ditthe met ''",. 
supported satisfactory growth and serum albumtirt in 2 of 3 children but nrot in the 
smrrallest ore, ilDwltorti repeah-d balance studies showed no decrease with tirre instool 
wet wt. and only r;rl'1iiial uumprove ireit inl N absorption arid retention. "lie poor
digesluhty of Ihepi orell Ilthse Ieans isthe Ist-lhrriting factor itt its utilization by ill
fants andl siimall childrel. (Author's suiiriar)) 

I1621 Ki'lI I' S., F.N., compi. Al gittas recela; a hasetde frejol. (Some hean recipes).
Santa Crrtn, t(Di,,r~itda Rhrhiana "Gabriel 2tlnir" Morrno". Instituto tieInvestigaciones
Al:ricolas y ie Icclursn,; Naturalc Ilenovalics, 1979. 41).Fs. 

l'hascolus \'ullaris. I urntuart rutrition. I )etary %alue.Cooking. Diets. Itolivia. 

A ctilpilattii isptesintid of tolmvuan bean recipes as ai elfectve alternative to suttsti
tt arurmal proteir It daily dicts. (Sumnary by F.G. Irais. by [.M.F.) 

01035 

15890 I.USF, RACI Ill':,R.,A.; K.O. Seui proltin irnlprouenmcnt in tropical food legumes.
V'ieinna, Interniatioal Atomiie Inicrly Agent). Series SI-23t1/53. 1979. En., Sum. En.,
22 lcf. 

I'haseolUs vulgaris. I'haseolus hutiatus. Vigria unguiculata. Seed. Protein content. 
Digestibility. Inhibitors. 

Frood legumes are ai Important source oif low-cost protein iii all tropical areas. An ex
cellent strategy to coirbat prtleiti Ialiutrition is toi raise lgunIre productivity (kg of 
edible rnaterualhuua) b)' plant Irtroduction ari brcding and by better nrangernent. Art 
imnportari alternnauture, hors\eer, Is to increase the prodctitn orf nutritionally available 
protein (kg of quatilty liritteir ha) atIIully uttiltd by the population. 'Ihis approach in
volves factors ol amino acid balattce, protein digestibility, consumer acceptance, and ail
aptatirn to food processirg. 'I Ile quality characteristics that iecedto be improved ina no. 
of widely used tropical food leguirtes are discussed with exariples based on work inAfrica 
and Iii I.A. These quality lactors ihclude cittent of tie S ainir acids in cowpea,
Itouseholi proccssirig In so)y hearis, digestibility infield beans, atrd consumer acceptance in 
newly tIIrodthce'd 0iid leguitries such as lirima arnd winged bearns (l'haseolus litralus ard 
I'sophocarpus tCtragiiihbus). Conceited rrultidisciplirnary efforts are needed to inn
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prove the yield potential and yield stability of tropical egurnes. Farming systems should 
be designed that utilize trellised good legumes, low capital input, and relatively high labor 
input. Intermediate level technology should be developed for the processing of legumes 
into high-protein foods that are attractive yet inexpensive. Supporting all these activities 
will be the continued screening of large collections of plant germplasm-with both natural 
and induced variaton--for the characteristics of productivity, adaptability, and product 
quality that are needed. (Author's summary) 

0036 

12630) SGAIlMI'ERI, V.C.; ANIUNI*:S, I.1,.; A I.\I'II)A, I..I). Nutrilional er-liatio|)
of four varieties of dry heajUs. ,hournal (if Food Science 44(5):1306-1308. 1979. En., Su1tm. 
En., 16 Ref. 

Phaseolus vulgaris. Cultivars. Nutritive value. N. Amino acids. Mineral content. Analy
sis. Fe. Laboratory animals. Fnzyrnes. 

)ata oin proximate composition, distribution oFfnitrogeneous compounds, amino acid 
compostition, nutritional values, and available Fe content are tabulated for the dry bean 
cv. Rico 23, Rositha-G2, Carioca, and Pirata-l. I lie nutritional quality of the protein 
was generally highest in Rico 2.. (Soimmary by Fild Crop Abstracts) 

)137 

14721 AYA I), G.; ANISI II'TI'Y, N.Ml. I)ircctory of gerilamilllasi colleclion. I. Food 
lenumes. Rome. Iternationmal Board for I'lmnt (eietic Itcsourcs, 1980. 2 21). En. 

Phaseolus vulgaris. Germplastn. Plant geography. Storage. Research. 

A directory is presentcd oi' food lc'tJoc gerniplasii collections, including beans, that exist 
in the following counttics: Afgthaistan, Algeria, Argentina, Australia, Ihangladesh,
Ielgium,Bolivia, tulgaria, Canada, China, Colonihia, Costa Rica, Cuba,

Czechoslovakia, I)emcritic RIpblic, 1-thiopia, Federal Republic, ;ertoany, Greece,
Guadaloiupt, I lunigary, India, Indonesia, I ian, Italy, Jaipan, Kenya, Malawi, Malaysia, 
Mexico, NetherlIids, Nigeria, l'akitan, l';ipua New (;umea, hilippines, Pol:nd 
Romania, Rwanda, Spain , SWedn'll, S)rla, I lamland, lurkcy, Inited Kingdot, USA, 
U1SSk, anid Ven/lscla, I le instituttI(t, pet son ii change, detiils ii satphes, geiigraphical
repiresenitatiioni of the collctliont, forms o1- ev;ilitaioti, dOCUillentationl, and storage are 
given. (Summazy by' .l.G. Irans. by I M.F.) 
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?1986 I1(,I.S I[i1,), (G.I.; Ul BI.FU,;AX, ,NLA.; AI),\ N, M.AN.; (;llADIOr , A.; 
TAYLIOR, I.1L. 198(I. U.S.).I.A., I)ry lit-m Food, IPric',.hiii: (imalily aldl Yield Poten.tial 
Implrovemelll Irot:ratl. ltMichitm Stalt' Uniiersioy. Aiicultural ExperimeIt Station. 
Sagi:m;l Vallhy Ilean-Ieet IU'ear'ch Iirm and Itchltei Ilta.i-Ilect IResearch. I'ast 

olaig. 1981) Iesearch iepiiort. pip.107- I 13. Fn. 

Catined betans. Cookin, , . Nutritive value. I'haseolus vulgaris. I'lant breeiding. PIlanting.
Processing. Soil cimlpaction. ' arniio content. ' truirng. I JSA. Yields. CIAT-2. 

The objectives of the hian imprivement prograrn of the U.S. I)epartment iF Agriculture 
ace [,ivel. Ihese consist ill (I) develipin, new breeding lines and cv. that combine im
proved yield hlitetitials with favred fiood (quality factors, pest resistance, tolerance to en
vironmental stresses, and adaptatit to tiechanized culture; (2) developing new and 
impro ved cultural ;d titanagement practices. Prelimntary results are included. (CIAl) 
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18539 IATTIIK, A.A. 1980. Construction of selection indices on dry hean. (Ilha.eolus 
vulgaris I.). 'h1.I). Thesis. Fort Collins, Colorado State University. 1071). En., SumI.En., 
67 Ref., II. 

I'haseolus vulgaris. Selection. Plant breeding. Yield. Seed. Protein content. Nletbionine. 
Inheritance. 

Two selection indices (termed estimated and base indices) were constructed for tile F8, 
F9, and I I generations of a bulk breeding population grown in 1979. *A total of 126 
estimated indices were constructed for cach generation using 18 combinations of 6 traits 
(e1yield component traits arnd 2 quality traits) and 7 combinations of econornic wt.r of 
zero or one, for seed yield, protein percentage, and available net./unit of protein (ANI ). 
Seven base indices using the 7 sets of economic wt. were also constructed. Genetic dif
ferences among the 3 generations were observed. A comparison of tile total expected 
genetic gain for 7 estimated indices based on 6 traits with tire 7 base indices showed sim
ilarity in all 3 generations. An advantage of the estimated index is the possibility of cal
culating expected gain for subset combinations having zero economic values. 
lroad-sense beritabilities ranged from 0.88 for seed wt. to 0.16 for ANI P and narrow
sense heritabilities from 0.61 for seed yield to (.00 for ANIP. (Summary by Plant 
lreeding Abstracts) 
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26964 MIICIGI(;AN S'A'IF UNIVIRSI'sY. Agricultural Experinent Station. 1980. 
Sagir:1w Valley Ileal-ltct Rescarch [arm and Related It1ca-IleIt Research. East 
IL:ansing. 1981) Research Report. 1511p. En. 

Nutritive value. I'lhascolus vulgaris. Plant breeding. 'rocessing. Puerto Rico. Rotational 
crops. Soil compactation. Soil fertility. USA. Water stress. Yields. 

Tle advances of research carried out iII 19S on navy beans, stngar becets, maize, 
soybeans, and ,lfall'a at the Agricultural [.lpt. Station of NMIchiri,a State U., USA, Pre 

presented. 'I iese cover soil let tulity, crop m:rnaeirent, plat breeding,, food value, proc
essing quality, yicld polential, crop rotatbor, compactioir, nldwater stress. (CIAT) 
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27212 (CIIsIM, S.; Ilt)t;EltlGI, C.; KA'I()N;OITI, .I.I). 1981. Nutrient content 
and feeding ,allie oif ('nliloliIean ) lies griowl :nd tomnined in Keny-a. East African 
Alrieultural and lorcstry Jourial 45(4):284-289. Fn., Sinm., n[., 26 Ref. 

l'liasCohrs vilpurris. (rultuVars. Nutritive value. l)retary value. Protein content. Fiber con
tent. ATrrlro acids. Kenrya. 

Nutriel coiiteint anrd feedru, value of ) bean var. gi rwin and cornsirid irr Kenya (Rose
Crco, NIsveril Mooj, C;adiun Wonder, and Nlexican 1,12) were deternined. hliepro
teit content of the ,4 var. was 2(0 pcrcenil that (ofNIwe/,i Nloja was slightly greater than 
in the rest, Mexican 1,12 had the most libwr, 9.1). pererit, and Caniadian Wonder tie 
least, 6.7o pertint. (I:ivalue %,as 1.1-4.41 Kcrl,,. Ilears %ere high in 11,Mg, and Ca 
but rloe i Inc. first hmirng arinno acids were Irlel. arild CyStille, \wili valine rext. !;Essell
ial amin acid idex \eas from ,88.7 in Camr;rdran Wuinder to 94.4 inlMexican 142. 

chemical scoies fin t(ad;lialr \Vrider, Nise/i Moa, Mexic;rn 1,12, and Rose Coco were 
87.1, 84.8, 81.7, arid 77.9, ressp. Rats green autriclaverd liwans lost w. but when iret. was 
present they gained wt. but not as much as did controls given casein. (Nutrition Abstracts 
and Reviews) 
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14308 PECK, N.11. et .il. Nutritional quality of vegetable crops as affecled by 
phosphorous aid zinc fertilizers. Agronomy Journal 72(3):528-534. 1980. En., Sum. En., 
40 Ref., II. 

l'hascolus vulgaris. Nutritive value. Composition. Fertilizers. P. Zn. pi1. Yield. liar
vesting. Analysis. Micronutrients. Plant toxins. 

The nutritional quality as well as the yield of the portions of vegetable, plants used for 
human consumption should be considered in fertilization programs. The effects of rates 
of coned. super phosphate and Zn sources on sonie nutritinally important factors were 
studied including the conch. of I', Zn, phytic acid, and oxalic acid in the edible portions 
of 4 vegetables. The plants, pea, snap bean, cabbage, and table beet were rown on a 
I loneoye fine sandy loam derived from calcarCous glacial till. 'Ihese crops were fertilized 
with coned. superphosphate (CSI') at rates of 0,30, 60, and 120 ki I'/ha, and ZnSO't or 
ZnC12 at rates oif 0,5, 2t0, and go kitZn/ha applied ina band at planting time ina facto
rially desigined expt. The plants were sampled at processing stage except ttat pea and 
snap bean seeds were also sampled at full maturity. Increasing fertilizer CSP rates in
creased yields attd P coieti. in a[ crops. Fertilizer CS1P increased phytic acid conrs. in 
isimature atid mature pea seeds aind Inmature snap bean seeds. Oxalic acid cotten. in 
table beet plants decreased wit increasing rates of ("' fertilizer. Fertilizer CSII without 
Zn fertili/er decreased in conrcn. inplants, but CSI) with ii fertilizer generally increased 
Zn corcn. lertilizer Zn did not allect yields nor cause visible platit toxicities I lowevel, 
Zn Iertilizer increased Zn cotcn. i tire plnts, especially when applied with high rates of 
CS'P fertilizer. Tlius, CSIl' hertili/ation without Zn fertilization of vegetable crops can 
reduce their nutritional quality by lo.ering thir Zitconis. IHowever, the concomitant 
use of Znifertilizer, with high rates of CSI' fertili/ation, cas improve tirenutritional 
iluality of vegetable crops with respect to Zn. (Autlior's summary) 
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17388 CAII'I K.J. ' coitrilbu~tion orF'NTIR, 1981. lie nuritritional dry heans (l'hascolus 
vulgaris) inperspective. Food 'lechnology 35(3):77-78. Ern., 16 Ref. 

h'lseiolus vilgaris. I lu ani trulrtion. Nutritive value. I)igestihilily. Protcits. 

'Ilie capacity of beau (30 anid 15 1,)toi seet recotimeied dielary allowances for adults 
and clhilren regarding vitarin,; and inieral, proteirns ati energy, is analyzed. Finlings
of ainextensive literature review on) the amrioi acid comtipiisitiloln of beans and prostein 
quality studies .irlth are summarized. 1 ie only mintfiiig amino acid is iset. aid prorats 
tein digestibility is los (-77Irees). Results if StUdiCs Oi tIhe value (if bean as tite sole 
source ii prtlein for chilren are analyzed. The hilloiwig psiunties for plant breeding 
are rcomrseidcd: (I) increaSe eseatvel pitential: (2) incrca';e proitein cntent and im
proved dhifesuililiny; (3) reduce carlolhyidrate content (oir that if other factors) responsible
for flatulence and lecal bulk; (4t) improve cooking qualities. (Summary by bI)lTIC. 
Trans. by I.. .I.) 
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22279 I1,F'N/COWI'.;A C(:I.ABIORAl IV' RIiEAI'ARCII SUI'P()RT I'l();RAI I. 
U.S.A. 198.3. 198.3 Annial Iteport "l'ecllical Summr:ary. last ILatsnttg, M,ichigan State 
University. 1411p. En. Alo inFIi. 

Agricultural projects. Plant breeditg. Pest conrtrol. Nitrogen fixation. Iluman nuirition. 
)uommican RIpUhlic. Icuadhr. gualeimala. I linduras. Kenya. Malavi. lanzania. Blrazil. 
lechnoltgy. South America. Central America. Africa. 
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A technical sumnary is presented of Iic 1 1 Annual Report or the llcanCowpea
Collaborative Research Support Program (CRSP) of Michigan Stale U. After describing 
the organization or this program, a research report of cach country is presented. Pro
grain strategy is to bring together the scientific resources of the identified countries to 
address universal constraints to the production, availability, and consumption ol beans 
alld CoVpeas aWillto addIess the constraints through research inl settings where they have 
local importaince. I lie program suppoiI; research in var. imiprovenient, insect and dis
ease control, productive :lld sttlale fariming systems inmageirme fi, clhcient N fixation 
anld soil I itn and hea.t nimptoved ,ed its availability, iniitmlil, di out'hlt toleranice, anrd 
proved storage and mmeuthods of prepar ation, implroved nutrition and dicstibihity, reduced 
coiokiiig etilmiiiimentis ail uinsihilutv, ioul inderst alldig of lie sociiecloiniiiic inipli
c:atiIiis of ;ig'roiil'iiiic iiemetituV1mlli. All the projects si;red the fllowint gioals: triinilng 
psroftssioul animdt'linicil porsomiel, strenthening research capability inI cillaborating 
iIIStiL[tiolm I , C(ICi )liiig ',m -rtll]) collaboratie relatiinlips, ;-lid recogiiing tire social 
and enviroinietil conistaints to smiall farllmer prohuictin ard the central role that 
women play inl agriculture ill host coiunimtes. Cofllaborative relationships exist with insti
tiutiiniis aiidl:u(r unuivrsities ill 13 countries: lluustwanma, Ilra/ml, Cameroon, I)oiinicril 
Repulic, 1-cuador, Guateliia, I loidurns, Kenya, Malawi, Mexico, Nigeria, Senegal, arid 
Tanza;nia. (CIAT) 

1)0.15 

22287 IiAN/('\\I'IA (O( IIIII IVI II.lllt(Ill SJIPIT I'IW()ltAM. 
U.S.A. 983. lnIlll'll. biologt+icil itliali ai ull ;n ilail~a iill* of nmvIicain in __._____ill 
198. A 11nii1:1l I eclllical i I .It Slateielloll. SIIImI, Iiy. I.ll',ill:, M it-ligai Ulii'. rity. 
pp.77-85. I'11. Akio ill Fs. 

Stora;e Secd , l;ictitcl. C'ook Ing. I1 cill colient. I'lellol cotilent. Seed. Comnosition. 
G uatemiala. iC'iltr lmmiCa 

\ te t+i:ml mtllll;ii' I ; pi'cl;:ilcf (if the I )lQ. Anuiial Reipot t oh the Itcal Co%%lea 
Collaih)ratise l.esewaich Supjmrit ,wram ( .RSP) oh Nluchiiul Slaw tU . tl the impromved 
hiolthuic;il utilf:tlii'm aid as iahil ihty ( ri y tbeais at the lll',tlttlit de NutrMci1in 
(eilit aliie ;It IaN P':iril;m a (I \ A(I,,\) ifl (i;l;itiiilai *he l, m st,,,at(ors, oh)Jectivcs and
 
their iiiluthic;taiii;, i..... h andf Ilaillll' lUiIluIi . plol-";w lr;I aiind uui)'atii/;ti iil link
agjr ctlahiluhrf, h 1i,titluruiI II rw iru cuimilltbiti mu th1Ie I[OlLt. , proiprr'ss tnward
 

d )lii; :ul'ille uf:it:i, .l;uilm 

h utiall hli I1 ITI 1l1 ai -. jIhtI i e , suiklii bi-iui il l IS erceit N (Il soulutionl f r
 

lirolmit :11i rili:; bt+iu al-I fulure arc indica:ed. )il.,ing 

.5 1, ;Mid (IINlII, IWM Ill thOhW !Ml i st. li il e ,ew'hpimeti the h;rd to-.ouuk lihe
1101t'lll l t ll r le i tiul cuuuklni Ilie alter I;Ii-hIeitIt il), and s ;akiiig 

' 

;1r1ichl tand Slitape1 
ill atier su'-nilictlitl, reduc'd the ctmuti of lirtell; aid p Ilulhellls it) he;-, \ 
InmilhVIduu(11hfur 1ih lltuli ofl Ill ig sill, tIh iei;,lc ;id ftirodwu he c Ill xivo unhtyof, coill

C.';l, ullu dd rhj,tmoll a Ii , m:- () :1,..ll;t and us-ely (ueterlllie (ptillllll 
cooukitng timie fur 1-;m , and :u i'-th 'id t[ t cll,;lliwe ulilla;iulu of huismlogical acivil, of' 
lectin uf kildieY htermin; %.cr' de.'eloptcd. I ts) imliuut; wt'e iuentillel: rnie lor the decer
mrintioinoi if p r ile-ti anid ci)ty Iui; i f diy Ieiniis, the ilher fir prepauuev'militi anid 
ratimon of feriieild 1 % hem int'fe lihpefi. MCt. supll)fenieiliiti ill wvas shown to cillhance 
plOiiic ualit. (CIl.Al) 

It1).16 

21772 IIIIlSSNI,. II. 1983. ll.uarlrh neied it ini-grade iire niiriiiiiiil iilily if cmi
nillimlitili;(l'li'slli l . il ri'i). ()inalila, lIaninlaiinii Platil I"onil't for Iliiail Nilrilin 

32(2):1111-1 IM. li., Sii. I. ii., 27 Itel., II. I)i.iiii of I mud& Agriclituril Scieiies, Insl. 
il Niitrliuii il ('ciilr l Anmerica and l'ii ia (;iiill.ini:ih, (;iielii:ila) 

'l;uulltsvuiluis Nuit' Ir coti Cooking.sihue. in iitent. ILysine. )igestilbility. 
iiii),. ( mltmiimillal;it. 
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Some of the nutritionally important Factors in common beanis which are relatively %yell
defined and may serve as a basis for recommendations for further study and for estab
lishing nutritional objectives for breeding are briefly reviewed. (Author's summary) 
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20846 II I.lSS A NI, It. 1983. WVorl neeNs for iiiiproed no Iurition and the role of vege
talhles and legiulici.. Sh:irihia, 'l'al,ui, ,\si:im Velulecae Research and I)evelopment Cen
ter. 100li Annikersary Nlonograil Series. A V IC Iuliation 83-185. 22p. En., 37 lef., 
II. IInst. tie Nutricii'un de C(nlro An'friea y lninim,' Carretera Rooe,elf, Zona II, 
Guiiateni:lia) 

Phaseolus vulgaris. Intercroppring. '.ea mays. Nutritive value. I)icts. 

Due to tire relatively high intake of cereal grains in most parts of the world, they provide 
a significant amount of the nutrients in the hunran diet; in some regions, however, these 
are replaced by tubers such as cass ava aid vains. Their quality, particularly their protein 
content, decreases their net dielary value iiiless they are coliplen,ented by food leguines
in Iparicultr, arid by arininal food lroducls. Coisidering thues facts the best solution to
the probii el iofmalnutrition aie olfered )), an intake of cereal 1,rains or tuliers and food
lCguimles ill such a proplirtiorI as to risiolni/ze their ildiiual qualities. 'Ibis crl be
achieved by' following cereal or slarchy cro islood lC'gurle ciuruiLlptiOn pallieris, which 
provide i ruisl'u systemrl for pr(licti rglr;iliis aid for !:elction anid recoimiiiendlatioinof suppleenirtary, foods. 'ae, , IeCte;rr,loanrid eassavaheai sy.terris are discussed. 
'These, if practied, woud pie i, t omd I iwinnirg hi r improved nutrition as far as cal
oris aid prltei qt.:I, t,.oiy'.! are corcerii'd, aid could futlher be inproved by'
tIre co1i.SUrtii r1 of Silrall aloUillt of almral products aid vecltabhles. The latter, par
licularly' the leaves, ;ire source% of Viirlrirs 
 arid irriniuals and, if concerntrated in dehty
drated food products or leaf juices, cal supply' significant amtounts of proteint. (Suiiary 
by' J.t.) 

22663 WIILIAMS, W.,; III.;:S'I FIN, C.; I'UCKI'Ii, C.A..; IYONS, ,I.N 198.I. 
I'rsil enie'rgy relllirr'n ii i f Irotein pliroduceri I1)' ill)' lieilis. Crop Science 
23(5):1007-1i008. I'n., SUli. I'ii., I; Ref. 

ItPhaseriltIs vilj;iiis. er ns. Iod energy. ertilizers. N. Mechiatnizatioii. Cultivation.
 
U SA.
 

Fossil energY Cost o;f the cultulal iriluuts hor lirductioti of dry' hearts were hiliest for 
lertilization follned in dcclinin( , order by' cil estahlslnrlishmin, machinrery, irrigation,
harveslio,, ss'd control, insect coiIrol, rarrsporlattin, and discise cntitrol. '1 lie av. en
ergy requirement \%i-.as?oi, ( h20.;iuil Ind10ANIJ kg,> f keats lp,oduce], arnd protein e rergy
outill,,Octrergy inpul Clll'(l 0.38. I)ry' beans gro'lrr in California, IUSA, corared fa
vorably in protein produceid Ia aid lfossil.reyr , ise eflficierncy with other cro)s (wheal, 
rice, raize, and p ltatoes) widely gioiwi iii the USA. (Author's sumriiary) 
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26009 II'AN/CO\VPI'A ('()L..A lOAWl I\'HEsi. l ('lIl SUI'I'()IT I'l)(;lHAIM. 
U.S.A. 1984. Inprowil iilo"gical uili.ation ani tl",ilaluiliy if dry lians. In. 
1984. Aimirrial Reiorl. I- ' Suemtiiiiniiary'. Fast I,;ushl:,. lieliigan Stale UJutiersily. 
pp.135-153. Eni. 

Agfriculur.ial projects. Ariniiio acids. Cookiig. (uat.erriala. Mineral content. Nutritive 
value. lhaseolus vulgaris. Storage. S. 'iiirirrg. ''rainslfer of techlirology'. 
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The results or project activities in 1984 to improve the availability, utilization, and nutri
tional quality of beans for human consumltion in developing countries are presented. 
General aspects of the project are discussed. Research outputs in 1984 indicated that 
culinary ann nutritional traits of beans are inherited qualitatively and can be improved 
through plant breeding. Total S assays may be an accurate indication of S amino acid 
concn. A wiethod was developed for determination of soluble and bound procyanidins in 
beans. Soaking beans o 15 percent NaCI for 5 h1and sun drying prior to storage inhib
ited the hard-to-cook phenomenon. A modified Morris-MatsOtr penderonicter is available 
to assess cooking time of heans is well as a Imetlhod to assess henmagglutinin concri and 
activity. lFxtrusion of hard-to cook black leans is a good alternative process to produce 
animal feed. Training oljectises aid otpults arid[ expected shiort-term research outcomes 
'ire sunmarized. Research plans for 1985 are icluled. (CIAI 
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25291 PAC(TII(20, I1 .11. 198.. Nniuitimil mhijectis- ihi;ngricltural rt'search. "1hecase 
uofCIAT. it I'instrtip-Andersrin, '.; teirt, A.; Forman, M1., ,Nk.Intcrn:tim'al Agricullural 
Rese-rch andI lim-m Ntriliin. Waiihiino, I).C., Inilrnational Food Polic) Research 
lstitute. li.25-410. In., Sum. Fn., 62 Ref. 

COlOnIIbiat. I)ehll00i1. Ihutnaini nutrition. I'h;scolus vill',nlls. Technology. CIAI-L 

Nutritional acolrs have boon iiillant Cmidclallorlls (1mt1 ii i'O setting iif couilrldity 
priorities it (IA tulln I t lOhtrimirmaint of r,:waich strah'ieos (or irdiidual pro
,rallis. Just as clkitho .iialtoll i ,lh limltllil l ii-su ir:c}l al V\iVIii1,, ir( 'l i,;Lo/iiiOIii is crilical 
toi tile d 'lv ijm ki: t of i 'ts.lrilg'y fh r (l7 I crrlu (iti s, so is tie collahorati n 

it ulIh r IIstIt iIIIh'S lIcC:at. iiI it iir tI r . ;c 'i II-;ealhh ( IA I I loan Iriirara it il, - t 
benedt lroIi :idvaiici-s IiI li-, o:iiu that hia e fed to estihi)i h'lTI1itil f plOtitilt dil:i-.Ilhlltv 
mrate price anilicIcume ,la:ticLires o diullarltt is Usselitral for sound analysis oh tire nutri
tiotal effects of new tcCbuI hvI,,,. IRAC Ig .\S (I:X 
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281184 UI. IjRIS.AX, M.A.; I ((SI 11 1 1), (Ll. 1984. Nutritional irsjpitclixe of dry 
hea n11,lie'hilami I ry Iealn I ) ,,(I X(.1: 12-1 1,23. I1. II.. 

PhMaseolus ,vt11a; I1idNniil e si Au,llillti acils. Nlriotral tiiirt, nt. Olets. IJS\. 

The nutlfiloial muir-itics of h('mim, si I as prilri an minei.ral cointent, are analyzed mit 
detail. A selte-is olf k(milmirimr p, ;it,, luidet i iothor fiidstufiIs consuimed in the USA as 
t satisl, the i mlol )' l ;t (CIAi1 Coiiiirc ill fCI ly is it e. ) 
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24115 (1'NI IR) INI IhIHNACIONAI. liF AGRICUI I URA I R(I'ICAI.. 1985. IK.al
tt;ulion of qualitS t'har:retri,,i's in.- . Ite-l-B l 'rallraim. Annml Rcmrt 1984. Cali, 
Colmbrnlia. W\Vmking' d loillmltll "NI. 7. pIP.I 17-120I. I-m. ,' o iii . 

Cultivals. Silctmmm. Sceds. I'mticii coniiSllt..ohmremd prain psts. Resistance. Colombia. 
PIlant ;n iOtYIi. (unmrrimiiltlIIomI. S Iiiiti1 AIrmoI.ica. AIiica. ('l, \ I- I . 

Ii 1984 irtl t lJ ll aind (1 h.v1;11 iNlivauc'cid linres Frmi the IT 9, iortire lNmivaln;trif .()() 
seed quality, lIrcLit; i(l witor ihsit ha te fronm (I v m., lprcsence of hard nlti( broken 
seeds, a'. Ccokin, litrle, soup (iiality, atld prtelil cmliellt. Results sungest that shiny 
grainis lend ti restst ahnfmmmrlm, ustier ilii ii. StAillig atI liit ipalue coirs pe',elt less 
Seedh hiainrCSS. ' lie irll ceU (If liic;nillo , fir C',t ttle, irid Var. (Iii cooking li e, seed 
hitrihlross, aid Cl' u(nuiiiiii \as ;if s lidill toi rete(rin.ie if i oticiir enrvironm enemrtalvari
ability, or integiciriir if lift' 2, cIli iiftli 'lii.c some ciiikinig and nutritive se i characltr

, 
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istics. Cooking tim, ',nnhardn,_ss of wild lincs of the common bean and resistance to 
storage insects were assessed by measuring the cooking time in 9 resistant and 5 suscep
tiblc lines and the percentage hardness in 18 resistant and 5 susceptible lines. Tlherc were 
no significant differences among the lines for either variable. 
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26901 NAII IAN, (..; I EItHl,C.W.; EIIRY, ,JAW. 1985. Vari:ation ilcomposilion 
of I Iopi Iuuidiu ealus ecology or food aod nutrition 16(2):135-152. En., Sum. En., 26 Ref., 
II. (Office of Arid IaurLs Studies, Univ. or Arizona, Tucson, AZ 85721, USA) 

Phascolus vulgaris. Proteins. Dietary value. Amino acids. Nutritive vaue. Phaseolus 
coccineus. USA. 

Dry Plhaseolus t-eans grown on the I lopi Indian Reservation were collected and corn
pared with beans utilized by the I lopis but grown off the reservation, species included 
P. vulgaris, P. acutifolius var. ILatilolius, P. coccineus, and 11. lunatus. FIthnobotanical 
information, morphological, and chemical data wcre obtained. Ileans grown on the res
ervation were generally, but not always, found to be superior in protein content, but no 
clear differences in protein quality could be attributed to bcan types or iheld environ
ments. I eguroes are CiioSUnlrd at the saine level (310g,dayiperson) but native beans 
contribute less proteio to the I lopi diet than duririg the 1930's, as a consequence or re
duccd diversity in var. locally priduced and consumed. Much variation occurs in mineral 
levels in I o10iheans, but the wide range in soil composition found in I lopi fields.gave no 
clear correlation with Ican coinposition. (AS) 
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29157 SCII%\ARICZ, II.P.;II1,1YE, .I.; KA'I/.1NBI'I G, M1.A.; KNVF, 1. 1985. 
Stable is;otojes in Iruuun:uruskclctoi ofSolthern Onitario: Ifccuuuutrn'tiuug I'alaediet .Jour
nal Iof ArcllaColoiical Science 12(3):187-20(6. Enu.,Sum. in., 62 Ref., II. (IDept. of (;eology, 
Mlclaster Univ., I lamiltorn, Ontario, Caraida) 

Phascolus vulgaris. licts. Protein content. I listory. Canada. 

Fie int[odliCtio or' b:rIs int1 the native diet about Al) 1100{1,should have caused a de
crease io the (I5)N content of hliman bonoe collagen because eguroes are deficient in this 
isotope, with respect to iieat aid fi;li; however, no significant charige was observed in the 
(I5ON /(I,I)N ratio oif hirartn hone collagen over the period from 23(01 C to 16,10.It is 
concluded that meat and hish remained the main sources of' pri tein even after the advent 
of agriculture into southern Ontario, Canada. (AS (lixtract)] 
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27012 C.N'I'TO INTER NACIONAI IDE A,CIUITUIRA IRIOI'ICAI.. 1986. Sci
cutific Traini.u: mid Netirirk Activities. Africa iii ----. Bean I'rogram. Aunnual Report 
1985. Cali, Colombia. Working ducuiuenut no.14. pi.282-318. Aso iuuIi., En. 

Phaseolus vilgaris. Plarnt breeding. )evclopment. 'Iraislecr of techrnology. Plant intro
ductions. Pest control. (crrnplasrn. Cooking. Timing. Protein content. Africa. CIAT-I. 

Detailed iniformation in tnie activities of the CIAT breeding program and African Re
giornal amid National l'rogiains is presented, with special ermiphasis on the Great I.akes 
Regional Project ini Central Africa. 'Ie rmain activities carried out in 1985 in tie areas 
of training, var. developmient and introduction, cultural andI chcmrical control of diseases 
and pests, nutritional studies (cooking time and protein conterit), on-farn research, bean 
consumptiorn preference surveys, and on-fari var. trials are sumrnmarized and major re
sults are givet. IFuttire plans [or 19S6 are included. (CIAT) 
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27003 CENTRO INTEINACIONAI, DE A(IICUITUIIA TIOI'ICAI,. 1986. Ge
netic inmprovenent. Charactcr improvement. Nutrit ional quality in ---. Bean I'irgram.
Annual Report 1985. Call, Colonbia. Workiilg docuneMnt no. 14. pp.1 23-130. Also in E-,.,En. 

Plhascolus vulgaris. Cultivars. Seed characters. Cooking. Timing. Protein content. 
Colombia. CIAT-l. 

Several groups of 1:1)(l'reliminary Trials) var. were evaluated in the nutrition and quality
lab. for grain quality, percentage water absorption from dry wt., presence of hard and 
broken grains, av. cooking time, broth quality, and protein content. Significatt differ
ences were found in the av. valu- of all tie characteristics measured in the 1:11/82,84, 
and 85 with the exception of protein content of the 11182 and 84 and for solids in the 
broth. In addition, harvest period, and var. on cooking time, hardness and prt,::;,can
tent to determine wherlier genetic variability or environmental variability or their inter
action exists. The results of the various trials are presented in table form. (CIA'r) 
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29776 CI':N'IR() INTI)INAC(IONA IOlF A(,ICi.JIUILJHA "rIOI'ICAI,. 1937. ;
netie iillmrovellCllt rchlarlc Ielgionail Africa. Creatand atk.,itieS. acti,.tics. ILalkes region
in --.-... Itemn I'rolgran. Annluoal Reiiort 1986. Cali, Colonbia. \Vorking diocunent 
itO.21. pp. 235-27 7 . ii., II. 

Phiaseolus vulgaris. ;ernmlilaslr. (:ultivars. Resistance. Plant introductions. Isariopsis 
griscola. Colletrotri ihro llniCuthi:rnurl. Ascolhvta. l';cudomronas sylingae pv.
Phaseolicola. Xanthonioras caripestris pv. I'haseoli. 11ronnvces phascoli. Ilean common 
mosaic virus. Ophionlyia phas oli. Cooking. Inlring. Seed hardening. Water absorption.
Varietal mixtures. Yields. Iransfer of technology. Iechnrology evaluation. Seed pro
duction. Rwanda. Zaire. Iturundi. CIAT-I 

The Great Iakc Regpional lcan ll'roram works with the Agricultural Research Irisi
tutions of lururdi, Ranrlda, aid Advanced tirceling lines we re porZaire. iritroluced as 
tential new var. iortie region arid,lor as snoulrces of' rewsliance to anular leaf spit,
anthracliose, asc(rchrva loaf spo, hiako and commotrin bliight, rust, 1ICM V, anid tire beart fly.
Together with locally collected germllasln, the iritroduced gerrrplasi forms ainexcellent 
basis for tIre var. devclopmcnit firgrams. Advancerd lines rrir all 3 national programs
in the regirrn were evaliated h,,r coiking rilne, water abisorption, arid hard secd clraracter. 
A collaborative projct hictn hiIeI . of Munchen ;rd CIA I investigated the signif
icance of var. mixtures irlterris of yield gains to obtain inlormation to develop a strategy
for iriproving var. mixtures. 'I Ire genotypes which gaincd imost from being iilanted iil 
mixtures were BAT 1297 and VMX 1531. in-larii trials carried out invar. wvere 
Rwanda arid Burundi. diagnostic surveys and exploratorry trials were also conducted in 
several regions of all 3 countries inthe Great Lakes region to establish on-station and 
on-farm research pliorities. Cultural nielhti(ls (seed selection arid removal rif diseased 
leaves andrseedlings) incoil biination show pronmise -s air cllcctive way to control diseases 
in var. mixtures. 'I lie program in 19,6 initi:ated the following technology develo ment 
and testing trials: (a) chemical seed treatmerts for areas with root rot, bean Ily, an soil 
acidity prniblems; (b) a detailed study on the acceptability of clilrbing beans ilitIre Central 
Plateau regionr; (c) omn-Stati l trials testing tire integration of soil improvernrt compo
nents such as Icumie-trees amir!green nmanure cromps inbean production systems; and (d)
techniques to improve farmers' self-seed production. 
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29767 CENTRO IN'I'ERNACIONAL. DE A(;RICULTURA TROPICAL.. 1987. Ge
netic ihrovenient and related activitie". Improvement of iundivid,tal characters. Nutri
tional quality in ....-. ItemI Program. Annual Report 1986. Cali, Colombia. Working
document no.21. pp.163-168. En. 

Phascolus vulgaris. Germplasm. Protein content. Cooking. Timing. Statistical analysis.
Water absorption. Planting. Cultivars. digestibility. Colombia. CIAT-I. 

The principal activities carried out in 1986 inthe nutrition and quality lab. are reported.
A statistical analysis of all the parameters of acceptability on all bean materials evaluated 
in the lab. from 1981 to 1985 was cxecuted. A joint project was carried out belween 
CIAT and Instituto de Nutricion de Centroarnrica y l'ananit (Costa Rica) on methods 
to measure cooking time. Studies also aimed at ideniifying tire importatnt parameters for 
water absorption and at dCtermiingin the influence of site, plantirg time, and var. of the 
cv. on acceptable nutritional characteristics. A joint project with Italy's National Insti
titte or Nutrition was initiated to study tannins, liber content, and other lactors respon
sible for the low digestibility of beans; likewise, a prototype model of a modified 
Mattson's automatic cooker was assessed. No signi!ic:it dilferences were found for the 
protein ciontent anii( ng tile majority of tlre tested var., but some differences were ob
served for seed color. 'lantinli ttle has a marked etllect (n prir'ein cornIrt. Results 
frorm planting of' Rojo 70 an(IRIojo de Svda in I'alrrira, Re;Irepuo, and Quilichan
(Colorlibia) indicate thattsite is srrorngly correlatted to giain hirdnless, water absurrplion,
and cook ing tiriie. (Cl Al) 
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29753 CENTRO IN'II't NA(IONA. Il)lA (!;ICUITtI A IIOI'ICAI.. 1987. Beau 
l'rograin. Aimiual Report 1986. Cali, Colombia. \Vorkhig document no.2 I. 318p. Fn., II. 

Phascluts vulgaris. Snap beans. Ciertoplasm. )atabase. Propagation. Plant breeding.
II'bridizng. Resistance. Nlycos~s. Viroses. Itacterioses. Irjurious insects. Adaptation.
Yields. Photoperiod. iemperature. I )ro glit. Nitrogen fixation. Nutritive value. 'Iransfcr 
of technology. Central America. Caribbean. lrazil. Peru. Mexico. Argentina. Asia. 
Africa. Netherlands. CIAT-I. 

The activities carrim-d riot by the CIAT Bean Prograrii iii 96 are repoirted. Iean 
geriiiplasm ;activities covecred collectin, mnultiplication an disiributirri, dota manage
merit, genetic valiablity fir il eiichnolojical techniques, variability froll;ain( interspe
ciic hylridivation. Inirvidual character irmiprovement studies were conducted onl 
resistaince to fi)gal, bacterial, and viral diseases and ioveretebrate pests, yield portential,
photloperiod and temip. adaptatiorn, drouglht and acid soils tolerance, N fixation, nutri
tional quality, atid snap beans. -enetic iiii1"r()verriert also ained at eVlualion i uniform 
nurseries (bean evaluation nursery, V I:F; preliminary irials, I'P; and IIIYAN).
Agronoric practices were evalutated inmn-larm trials. Regional activities were carried 
out in Central Arierica, tie Caribbean, lBrazil, Peru, Mexican highlands, Argentina, West 
Asia, Anidean zrne, Africa ((ireal I.akes region, as t aid Southern AFrica), and the 
Netherlands, inthe latter with tire Institute fur I lorticultural Ilant lireeding. (CIAT) 

NUTIRIIONAI. ASPI'CTS 

NU'RI+IIVI: VA I :..J 
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90109 MIURII..O, It.; (:AI'/.AS, M.'.; I11I':SSANI, It. Innmnca iela densilatd 
c'al'rica soure Ia tliliacinin dieIa iproteila e'ndieta% clalborautlu; mai/ y frijol.a hlase de 
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(Ilnliencec
of caloric density on prolein utiliiation indiets based on maize and )ealls).Archivos L.atinoarnericantos de Nutricirn 24(2):223-241. 1974. N:s, Sum. I:.,22 Rtcf., II. 

I'hascolu. vulgaris. Protein content. Amino acids. Food energy. Laboratory animals.
Nutritive value. N. Diets. Zea mays. Central America. 

The effect of individual and combined additions of calories, protein and/or amino acidson the balance of 3- to 4-mo.-old dogs fed a diet of maize and beans illa 6.24 to I ratio was studied. In the Istcxpt., tile animals were fed 3, 4, 5 g of proieirn/kgiday of tlemaize-bean diet supplemenied at each lvel of protein intake with 0,25, and 50 percentcalorie increments over the basal level. Results showed that tire addition of calories (asoil) increased N retention significantly, particularly when protein intake was 3 g/kg'day.As a result of the caloric supplement, the animals pained more wt. In a 2nd study, tile 
protein of tile same (et, with 25 percent additional cahries, was replaced by 10, 20, 30,and 4) percent inilk or egg protein, or lysine, tryptophan, and met. in equivalentamounts. N balance increased as aniral protein replaced more of the basal dietary protein. The s;me was also true when amino acids were used; however, the responses obtained were not as high as when whole protein was utilized, and when higher amino acidadditions were used, a plateau li N balance was reached. hlie3rd expt. was designed tomeasure the individual effect or calories and amino acids, as well as their combined effecti tire protein quality of the maize-bear diet. lhe individual addition of both types of
supplements improved 
 N balace, tile calc. ic addition showing slightly superior effects.lie silnultaneous amition of both types (il supplements gave slightly higher N retentionir
values thaiihidindividual additimos. Incurclusion, the data indicate that whenm diets 
areto be improved imtritionally, it is important to consider all limiting nutrients. Further
nore, recomunldations to increaws nutrient intake through increased food intake are riotsound because i:e h ilk of diets based on inaize arid beans does riot permit such air ap
proach. (Author's sumrary) 11(11
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7264 AIA11.1(), r.RI. V.;C. IDl. et al.Valr vo i r,,itutritt ,laluras;:feiIao ,'111mar integral+ [arinha rdenrarlioca e [eiiao lIalinho inrtegral + farinhta le mardioca, snulementaftlas 
c ,o,difertes ', ei,; (Nutritional a:,lhuesof diet-; eontaininig lemtirni de ,inetirlifi,. (l\lac'i ar
anid ulrrjitlrho) a flI!u- srrrlilemeited vIh itrelhioniie at different leePl).
!1'rd ca,; 

l,ista llrasileira ie 
 'eMu'di=a,Rdirlts c lioiliigieas 8(2):I113-147. 1975. I't., Surn.P.,
 
IEtn. II.
5 Ref., 

I'haseolus vulgaris. C'assava. Nutritive value. Methionine. )iets. Laboratory animals. 
Analysis. lietary value. 

A stiuly was made of tie elfect rif' met induets prepared with beans and cassava flour.The bilmpical value f the diet was dletermined by tie protein efficiency ratio inwhiterats, using diets with protein levels of Ill percent supplemented with 0.3 arid (1.4 percent
mie. The results showed a significant increase intire biological value of tire diet ',vith 0.3percent re t.,as compared viithtire control iet (no inet.); there was no significant in
crease at tire 0.4 percent level. (Author's summary) 

1062 
7
116 9 FI.IAS, I,.G. ico;s
,A tigr asliecto, hiiorli rh y nIricioirales iel i/ y (leifrijol.(liochemical an,,hrrrrtitionrl aspeets o" rofraie ard iearts). It liranda I., I., cutup.

Curso. de l'rodeciiin de Mai/ y Frijol, Santa Teecla, I Salvaur, 1976. Notas. Santa
[ccla, Centro Nacion-al tie 'lecnili,:ia Agrolecuaria, 1976. 1p.1-44. Es., 44 Ref., It. 

IlMaseolus vulgaris. Zea mays. Protein content. Amino acids. I.ysinc. Methionine. 
Nutritive value. )iets. Storage. 
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The nutritional condition of populations in developing countries is described along with 
the chemical, biochemical and nutritional characteristics of maize and beans and ways to 
improve diets on the basis of cereals and legumes. In Guatemala the principal sources 
of nutrients are cereals and legumes. The lR is 2.5 for casein and 0.58-1.72 for rural 
diets in Guatemala. In IL.A., Ilhaseolus vulgaris is the bean that is most consurmed in all 
its var., forms and colors. I .Legumiesare good sources of lysine while cereals contain met. 
NIaize, delicient in lysine and tryptophane, has been improved by increasing the amino 
acid content in grains of Opaco.2 inaize; however, the sortness of the grain endosperm
and the consequentl daniage during storage has reduced its con ilercial product ion. 
WIite-seeded beans present a higher IIR than black-seeded heans since they do not 
contain pignents in their seed coat. Tannins reduce protein ligesibility foriniig tannin
protein complexes. "lie MC in seeds, room lemp., It I, and the length of storage affect 
the conservation of stored beans. Storage should be effeLted with a MC between It0-l1 
percent and tentp. equal to or less that 25 degrees Celsius. lables and figures, sunna
rizing the inform at ion, are given. (Suimary by C.P. ( Trais, by L.M.F.) 
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23382 M A()IAI.I:s (;., V.JI. 1976. l.uah,:uci6tn Iiolhgica de cineo v:iriedales de frijol
( l'Inaseolu %iulgaris sp.) lU'ouluciula, en MWxi o. (lBioluogical e,alhiation of fle beau varieties 
growsn in Mexico). 'I'i, Inr. Agr. Clapinro, iN*xico, l:scuieli N.'eionnil de Agriculltra
4 11. 1.s., Sum. IUs., 23 I4ef. 

Atinial nutrition. Diets, Nutritive value. Cultivars. Mexico. North America. America. 

Three expt. were CiuducLed using .3 dilferent biological methols to determine the 
ntutritive value ol 5 bean var. (Meconlral, Jaiiapa, Canario, Villa G uerrero, and 
Cacahuate) grown in Mexico. durtg the Iitilatiotn phase, 195 fryers were used and ac
cotinodated in electric battery brooders. [he PIR method was used in tlhe Ist expt.,
which had a duration of, 13 days; (lie NPR niethod was used in the 2nd expt. with a du
ration of 7 davs; and the gross prote'iin value rmetliod was used in tire 3rd expt. with a
duration of 20 days. In lie Ist expt., it was ,obsrved tlhat chickens led a caseiibased diet 
had wt. gains statisticaily superior itl clickets fed beans. Wt. gain of poultry receiving
bean-based diets wa variable, hst results heig obtaivi'd with var. Mecentral atnd 
Jantapa. Casein agam sissled hugher I'I-R values thait he;ms. lie lowest IIR value 
was obtained with var. lcetntial. No statlstical wt. gail d!lercilces were fotiud betsseel 
poultry led with caseill all those led bears. NP values ohlained with Villa Guerreroand casein were smiilar beiwueti each oilir and superlor to those observed with the rest 
of the bean var. It the 3rd expi., chickcns led MeceIttIal beans showed higher protein
CntsuiuptiOi Ithanl those led var. Jaialia, Villa iuerrero or Cacau:tIe, arnd less coIt
surrlption lhil tthose led Caiiario beans and caseiti. No signilficative dilleretices were ob
served for the I'Il and gross protein values. 

123201ltOI.OO( TOOSlhAN, MI. litai pritein e.a:i,atiin and sul~lfeentin . 
I' I.l).'lhesk. a:',;tl, siui , Alichigau State lniersity, 1977. 14811. i~n., Stun. En., 192 
Ref., II. 

Ilhaseolus vulgaris. Iahratory aniimals. Irmleis. Amino acirts. Nutritive value. Analysis.
Metlhionite. Zn. lryptuophatue. 1ibre conteit. Ash content. r luisture cornternt. USA. 

Feediug expt conducted with weanlin, rats slowed Ihat the protein quality (ofnavy beans 
(a poor source of sulfur-conainuitg artino acids) can be latgely impured by mixing tlhe ,beans with sesamme Ilour (a rich source of iet.). 1lie prolein quality of navy beans,
sesailie meal, and mixtures of navy heans:ses;inie flours (11:S) were evaluated using llR, 
NPR, aind slope-ratii techiques. Proltein scores and oiihed essenliial atmimo acid in
dices (NIFAA) were also cornpuled. Compared to a P11- of It1(for casein, (lie PIR for 
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BI:S 87.5:12.5, IWS 75:25, arid IIS: 50:50 were 62, 19, 72, 910,and 92 percent, resp. The 
Relative Protein Value (RI V) and Rclative Nutrilive Value (RNV) were obtairncd from 
slope-ratio comparisons in which tile corresponding lactalbuimnin values were set equal to 
100. The RI1V were 57, 52, 67, 71, and 74 percent, resp. Tle RNV were 5,1, 66, 68, and
 
74 percent, resp. hlielroteiri scores for the tested samples were 48, 50, 60, 72, and 78,
 
resp. hlieNIIFAA indices were 89, -78, anid ,X, resp. Linear reression equations and
 
correlation coelhicients vsre derived, relating the protem values obtained by the different
 
assays for the 5 dies. All tire (rio:r.s;,scot very %.%Al
relaled with tie av. correlation co
elhiciri, of 0,9.'. [I correiiiilr h'w'oen the themirtrl ;ssay was poor (r 0(50); and
 
of tile 2 iethlols rested, only ip, .. ,J ,i ,',e a hih coirrtlatioll coeliciert wth tile
 
hiologic:il illtlils (I (,9l). I lit stp rrerpitaIjry :hect of ishrle etg powler oil inavy

beamil\s ;lso stuired; proltill qualtity of ithe ii;t'vy h'arls w:s%i1riprocd by liiv Iptes lice
 
of elg ploerril Ili thr: diet. I Ire prtelr qali ofl navy walls suhj.terlC to uiliererlt proc.

ess;Ig Illcthlods (CarliiI;, lwit or tiut stll home cookling, aLItOclZaVIIr,) was Csritar :tl 
tiiatrtrl. IP .lR, lil't. ; rl ,tv.., (prrs\tih assay wil, i el_'1h1 rats), arid lysillr a;vailahilily 
(reactI Irl w ir i -ll1ofr-2.1.1doIItItit III Ih (r eIIIrIt') \tere IrIse(I in u tiliate prrtItCrr quality. 
For thre carld hearts s itli 1.5 percent srugar Ili ire, hlnre-cotked tean;;, ;tit] 
auilrclaserl hcalls, tie I'I Ik vafrms s re S. ', ir, atrida( it rtre t, rtsp.; tire rmot. aval
abiity valutes (Crmrpa;cd to 1I0) for cry,ltallinntire(I ) strre ,1, 2, .4, an:t 50 percent, 
resp.; the Isine ualfairlnitv valu's vire 91 1, 91.'9.i, ;nrrd 97?.,t percent, rtesp. It was 
crrrsludrd that tlt prrrr"essiii, irithodl; di not riruly miiprar tile prontein (Iuur.ly Uf 
Ir:1\V hCaellS;./1r urniri111pjle:u It) perclt prroteir rlrether r tw rat ill uhith tire soulerrf 

SrrLin' rrf u I as'i. II - tw% i ; rs anc t nrrieil (;ralld orf iric
01is(irnierIl a;It: t I'd h le els 

srllh:thc s.r' r hert l t )i h; Ihe fir:t rrlrll Oi /r I i hitied it arie Irnrom
w frh'd tn 

I rit. . jinppi \ \,-r iniw oNt ini rva III 'i, irh,rutIr pine-ni Ili 1IlIR, rr r tire riri ip
(ilr'itll ttiitertlnt, s;;r. ir!lir Mrifs ii liit' /itIr itir rit nl the luaul lit s:usrrls'tlIi 21t h rri.
 

00.1 , iCd!t wars catc:u tr'd itt it uil k ) iii)) i,.rt ii ( f thir lit L t liIi' r';Ir rrrS( url fhr irivIr>v 
III tile rlllrll , if /re siup; flrrmerr:tmor )I tir sarrie (iret slih 11.5 rertxcrit l),L.-rrret. re
sutlled in ;I nrllrrf 'in';tt,_r Ilirr'':t ini ,rr ,tih rte., 11I l III 'Il.. Furtherrmrrore, tire
 
very irirodt additioiral ,(gmit o tnlllieri by supillliciretrt Ii tne heali (iet mith /ni disap
peared iern watt prn ,11u nuility was tipgrirafcr iy addiiig irret. (Surtimary by )isserta
(intl ,\instracts) 

92.1 III(I'-S,. I, I'. 4't al. I 'tuliu ; snutlri' Ial Ihirolrdt'eiiin d Ireurinlas j lurrciila, dre frijolld' 
y Cariuir, sinll, , rirerliarhte e~rrriuirr','hirr:ntaeiu. ( I lie nutritie ,alue of preu 'olhuuiiirdr 
,+'iuted I h ur (if lIula , anrrulCrluip a.). Ar'llio, i ;Itilluarllutei nrrus d1e Nrltriciiiln 
2H(2):247-21). 1977. I%".,Sumrr.I .. , I t., 14 tel. 

.;rfrrrr ;iriveinrltteti. i % () rltn'mii;il. Nutt \,. S'eed. I 

'tlie eflfr:ectOf ci rl ' rl ";ulnr' airs trid mix e Ili, npt i;: it t il ;inI r'-(ii;r 11s pron. 
p(irtirslls iI t i , 'i :,, 2 ;, aind ii tlilt n'e l itdlie,. I (ie Hlurs inblaurredir'rooked 
by iritce ireel r;trs inilir, rm;rf \vi 1 ri tfirsoi (I) .rilrk i' hrd , rains for I hr-Crrrrki ., 
airrcla',r lt t,dtirll In ttiu irer,I 2) ou;rk , fil l_I lirtrid l lr urtn 'i ,viig; (3), 
gritilig-rraig, fu1Ih r t(1 mii rrirni lrNii,, Ili su l.lh thir r'li,,siv rrf rlitiroil rrf thre drurrls 
was vm 'r (2, .1, arid , rirll) I ihe'i0 '-0 uu;Ir .nr\\H;i t00rf l (il t() rcIi C I pe:t waS ,prrccrrdi fryv ic e of estirisi i ir rkii;,sth a \co'urrr.'r X .',, tril tr n\l Ihl(ors %sie 

I .pi '.1rIn hiflAn I IrtY il iIh Ih r lahty ii) Illarlalyv/r for , i a t I(r rt t rIiit ;a;u)s I.-
Itslirrirn ;r:I l\ti-reri ;r r rin,criir' liir I t" 'ss II 'rr(ti's I rld nl C;aIse rrraJ r 

Cf;rliltg:s III Ihre nuilltNl of Iftie pit utfus jh I raril as rpealcedl;ililirr Iul Ir x cirs(ru ;sLr 

olirllri l hr;itsl. I how iflri itiir I.'riliril' ;irktrl the saiir piles iof Ilrrt:ss
t i ili II al
itrill'h ltrlrrial pt ili r c tnuiiiatinrtrs ] \ (iet) t\is s ' ;riitt aii r L in iirnhi;rirs run cri is ln er. 

'I r'p ,i Inii itror %.;'% iil %a pl,, ' ,' I, ili hrrlh c ti's, aiclliitymc tillyI Ilrwtir saiii loor 
dl'cr2asid aSins(O\l , eil:niuf Cl iiiii rr';irs (tillter \%I 'aill Ii 1IlR %ew ihliltcid 

hi r t Ihroth it if iiiiris s ;is I1 r pill. I l liji r in ismntirihilitrr actiiIly Wasfrcsli i i ' i t 
rnislirel In mItrp N jirnnicd ilhrt iriili ', rr til'i tal hyljh i IpIIii. Irolleirl qIi;lilty (e
crt'as t ;iS ,i;iklrm, hhii L:I-a" i nn;II I I raw- sai )f1c1 while values fur tr)y isrlre ri 
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inhibi'.ors changed in the opposite direction. Legume food precooked flours from
extrsion cooking were the highest in PIR. The Iutritional and technological impli
cations of the processes are discussed. (Author's summary) 
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14220 FRANCA, M.II. I)E C.; MICAS, S.M. lisura; tlearro, e fcijao suldmIciCtaulIas 
coin retinol,Inetitrniroa e calcio 4-os ni cis IhcliAticos tic retiuoI e carotcno. (MiiIes of rice 
and hrean sUplplenrcoted retillol,isilhi methiuhnie ard calcium arnd valouesfor rcliuil wid 
carotene iii liwcr). Re ista ncIr;rmtcia c liiunquhurnica d'aUl.icrsid:de de Sao I'arnlo15(1/2):131-147. 1977. Ilt., S';zlm. N'., 418Icf.Ei'i., 


l'hascolus vulgaris. )ietlary value. I)ics. Methrronne. Ca. 1ra/l. 

For 43 days 108 Wistar rats, initially 30 days old atnd %ciglirg45-46 g. were given diets 
in which proteir was supplied by rice arid heans in the ratio 3:1 without or with stipple
ments if retirln, Ca, or riet. singly or ti dilerent cottmbinatinns. 'Ilie diets were giver

freely or were restricted to 6(}petcent of lree intake. Values 
for retinol and carotene in 
liver vere nearest Itnthose tit rats given caseilr as prmoteirn source wher all 3 sunpplerrrents 
were added to tire rice arid bean diets. Ca arin rueti singly or t ogelher gave values for
 
carotene 
in liver ahiut double those fIr controls gien casIn hit only Ca and retinol to
gether increased retiiol ir liv.er to values aplproaching those it controls. (Surumary by 
Nutrition Abstracts aridIReviews) 
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15889 YAI),V, N.R.; Ii I:NIIt, I.4". Oltirrri.inl: the ounlriti'.e .aline of the prt(cir of 
Ilas'y hlicars %lgalris I)r)collentanitioi sithcereal prtntcis. laryarra, Itlia,(I'rascholiN 
Agricultural Rcscarch Comrtrtturicatiot (cnlrc, 1977. 1lip. I'r,., Stuit. Eri., 28 Ief., II. le
irirn front: I egiutie I1s;carch I(I): 17-26. 1977. 

l'haserilus vulparis. 'rotens. Nutritive value. I)igestibility. Frood tcchlology. Amino ac
ids. I)icts. Inibitors. 

A lavy heart hur p arIini'ilhiy nr(h:tiro;tli, iII a salt lied is a trmedhiurmi of beat exchange 
was found to hoia '.a hllletPI. ha';ins liar iiierIr;a Which autoclaved irr tihe conruvert
tirinal Ilanter. 'Ihis dilliereice wa,; altrbuhid t a small hut 
 .il'rilrcaiit irrmprovemtrent ill
tire ligt!ithillty o[ Oiw' prtil. I lie I'.R of the ist'l beais was higher than tire

tlitoclaived htaiis even iII the prt'nce if suijpleiwntiil tie. Wherl various pronportons 
of riastel hieaiis ailnd rIaiiI.'e were lcd atl i rf l . I-Cletr prolrtin it tire dliet, a rixituire 
in which ,40-,1 petrceilt if the pioiteii %% proviid citlltr hearts rir riaie had a IljIRas iy 
essentially tire saliC as car'cii. [lits citlaillirg roritt'elIeans and various cereal grains
(oats, bailey, hiickwhtiat wIea r,,rn, ;rndiict) u%%crhirtinllated illpropoirtionis calcu
lated to givc the higlhst cholie al scoles. Ill Iiist cases i: I''Rs were n-1t sigr,,riicantly
different irutir that of camvern, and, int the case of r:,v, the i'lR was highc thallthat of 
casein. Supplerenitation of such diets \vvth their Ist litmitig aiio acid failed to produce 
a further elhancemntllt riflilePR. (Author's sumrmrttary) 

12631 IIO(I.ORF()ROOSIIAN, M.; ,%\IIKAKIS, I'. 'rotein supplnmcrllatin i iofay
Iheas itlh sesame..oU rlnal of F'ood Scicncc 44(2):3911-391. 1'n., in., II lcf.1979. Suui. 

I'hasCoUs vulgaris. IPrritcitis. I'rrrrr coitlernt. I)iets. ILaboratory anirals. Arralysis. Fat 
(onItent. Asi contenut. Carhrtih)dratc coitint. Amioi acids. 

Ieeding exjl. with svea;nlir, rals slimcdIhat thelit rlitS oi navy hearts arid sesarre 
(Sesantutti iiicurrr) are irutually sUlllilcu crttary. Staidard ritcts cntarninrg as tile sole 
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source of protein: beans (1); sesame (S); and mixtures of 87.5 percent I protein 1.12.5 
25
percent S protein and 75% It protein + % S protein, and 50% [3 proreilt 4 50 per

cent S protein resulted in the following Ill-Is: 1.56, 1.19, 1.79, 2.26, and 2.30, resp.,
 
=
compared to 2.50 for casein. The NPIR correlated almost perfectly (r 0.99) with PER.
 

The amino acid scores by the method A/lF correlated highly with both PIER and NIZR (r
 
= 0.82 and 0.81, resp.). The amino acid scores by the method A/" correlated even better
 
with PER and NIIR (r = 0.96 and 0.97, resp.), (Summary by Food Science and Tech
nology Abstracts)
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1471)6 KON, S.; \VA t;NI11, I.R1.Simplified proce,; iake%legumie-hased Fowls. Food
 
Producit ID)cehllscnt 13(7):47-49. 1979. Fin.,3 Rf., II.
 

Phaseolus vullgars. Iod proo!uctioi. Food techinilugy. Food energy. Nutritive value.
 
Dietary value. 'rot tii content. Fat content. Storage. I )Mtrioration.
 

Bean chips were prepared by oakurl'g (Caultornia suimall white beans for about 75 min at 
90 degrees Celsus, pasing th(in throuh a neat grinder; oat flour and hot water were 
added il a proportion of I g oat flour: 2 g soakeid beans: i, hot water, and the entiretill 

mass was muixed until uhirgbh dewlhped. Il tuloi;.h wa; ieted (1.3 nim), cut into round
 
discs Of 2.0 ci ii ul;tiiii, dfi'd IliaIlmen equipped ',lhai circulation for Il0 rnin at
 
135 de;c"s Clekiri,, dip Irtd in a f1iih odvic acid sailo\,,er soil, coIliIring rio
 
preservatiV.s, a floi I ,\r;iid).,s v 'ed the bean cheap to
ti 2ai10d gi; ( or , 
have 2.5 x tileprot i coirrirt of 'ither lim or pit;lto hi anildonly half the oil con
tent Of lvi,+s IIC/;i\ r i;ilr i dent acids theyeith,+,r. II ',nw% i itS containing amrino 
must ie suppIi .eriwt to oh ait;irrt i l ly.t ijll Ite fiteli. California snall wbite 
hearts and Oats cLrfiriiIiIItid irah tfiet ;lid] ;Ilihave ;:ccptahle ariro acild pattern. 'lie 
chips ,w packcd it) piiih .i,anid Stortd at roro tcirp No if f-flasour could be de
lected 'until tire rlvn of tne ,,Tith niurlth. (Sutirirary by Food Science altt I echmnlogy 
Abstracts) 

(M)70
 

135.3.1 OIiZOIM\, I.C.; I:/.IK\VI , Ml.O.; A KA IG I' , M.N. tiiiatira 'i sorghum, 
iIheatl,:11111IImi,hi;l, f'%Iiiiiiil ti ad lt,.: proteiri i ortinit'talolisll. Nutritioin eii Iilernal
tional 21(3):291-3111. 1979. In., Stil]. I n.,18 lHer. 

lliascna lus ulg iI ISs.I .I) IIuII;II L IrIofNll sisoil N .Prutei 

a pillltillr %k to 2'5yrIn1 atNrstild . <) Iiftfh crl1 ' w 1Trie, I) ,IhI,were given '1 diets with 
mixed plant pr hi 1r11l;hr Il N c(iriit ini hilch while \shreatiur (WF), I var. of 
sorghumIl'uruie i ri iI(IN). nighIi kire (Ill .Y), and Nigeria rirrmal (NN)l arlid navy 
bear IfloUl(It), in lhl'i,rt ihii;tril;, linridtl o.7 I,N 'dith18 p N ruut foods low 
in N daily for 2.1d;ir, h.\lm (1,ilrai ;l, 0i i0i, 2.14 g, resp:cc%i }S2. 0,i1. illrl , \'Iren 
WF:NN:IIIY, W' I'N ltY,%% I11,arid \I"III.Y:I'N fiis supplied the N. 'lIe nix
lures indniteri liffeiciri N bhrlhiices stifliccritlv ptirito conver irrtegutmllllerIra IosSes. 
Nica.u N hialact, 0 \\oirrir ,.iqni nit W':I 11.Y:l'N (1:1:2) was sinrilicantly dilfrent 
front that il wOritIt tII WI' NN: Il IY (1.1 1 1) dlit Replacrnerrt of 15 perceint IIIY 
with NN ih:cnceir'd N liriire Iscrenot if of-niilhxlfrsridrie ii urine was trot aflected 
by trcatmriernt. (Srtniriar by N tliitiun Abfstracts Inir" Reviews) 

(11 

14.369 OIZ0),\, I.(. ili/a;tim II %irl:lmrimn, stlicat, ulill;i%y hcaus; by hlua adults: 
lillernatllt%itni in ltietnilisliml. Nut ritioln lHclumrtS Iittr itiiii l 21t(6):777-786. 1979.il 

IEl., rlnll. Otl.I:ll., 34 

inaseitlui. viul,;nr s. I Iirr; lnu titin, diet,., Pirtein content. Aniuio Acids. Ca. P1.Mg. 
Ie. Vitamin coniteit NlIICeral ricoteit. NltahrlioinT. 
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Five healthy college women, 19-25 yr old, were fed 4 isonitrogeneous mixed plant protein
diets in which whole wheat flour (WIF); 3 var. of sorghum, Purdue normal (l'N), high
lysine (lILY), arid Nigeria normal (NN), and navy bean inflour (11), various blends,
provided 6.7 g N -4 0.8 g N from low N foods daily for 24 days. Mcan daily Ca balances 
were + 147, I- 158, --250, arid 4 188 rig/day, resp. Ca balances of subjects fed diets
containing navy beans (WF:IN:I, 50:30:20) were higher than for those fed the other diets. I owever, this may be due to higher lysine intake provide(] by the mixture. diet
W1F:IILY (50:50) produced the lowest 11 balance due to high fecal excretion of the tmin
cral. The mixture containing 70 
 percent WF had higher M, content arnd induced more
positive Mg balance during the expil. period. '[he diet containing 50 percent sorglium
and 50 percent wheat produced the hoiwest I:e balance, hi oever, thismight le attributed 
to higher phytate content of the fit. 'I lie mixture containing 70 percent WF induced
higher niacin levels ii tIhe subjects, lhis nray Ire due to higher dietary intake. Ie Ineal
balances produced by the dets are higher than the normal range repotoed for this coln
pound. Ilie subjects fed WF:I IIX:IN (25:?S:5]) diet hald ncgative riboflavin balance.
 
Oti the other hald, tile smmoe diCI hald higher fi1c aci Colilriit and induced higher bal
ances of the lutrin the dvirA.(Author's sinniiary)
Iii subjects led 
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15479 IOCKI ANI), I,.1.;ZAIA(;OSA, .M. 1979. 'rce.,; foir preparing mixed hean
 
salak. Uniteld States I'am-t 4,159,351. 21. Sum. l.11.
 

llhascolus vuilaris. rTultivars. Fod tieernln',. Cookill, Iillan irutritiOn. LISA. 

lp arrl.d h' hs %;ar. areMixed be;rrI S:lad is a proc hiifill cu(1l11cir(o heans iiiriepeuii
eld), rendered lUick-c knli aid ihen Iiriendifuerly piclooked i a period rf tirime suf
ficient t reiriue extiaci:ible pierillr herefromri. I lie precooked heans, again

iidepeilnderntly, ;ie Clolf r;ipidlyaind iwi iixeed i )gther inI mriarinating liquid. Finally,

tIre bearns are linisi-cokel 11 ilite amorairip liquid. (Aihrt's sumiary)
 

()173 

181081 CON IIIIItAS, G.; IlIAS, I.G.; IMII.SSANI, It. 1981. Ittio nie 1a
 
millinelitaci 6 i 
 Corll iitalilln; iiiicr-les lihi (':iimrrlit r1 Ie mreicn) S.lilrIa il"h iroln:in Ilee
 
nni/: liiol. oI ,Uilihleii, is of Nitiltilir';n:il d liirit'rai.l iri rIrtein uliklimirn
(Hlcttt of Iliai/c
aind lie n nmixture ,). Arthi\ asi;I :irnrirnmit;niiO de ,Ninieiiirn 311(4):808-826. Fst., Sunin.Es.,

E'.ng.,I I lIef.,II.
 

lhfase'il vulgari,;. I aih)Ir ry IaII(Il.t iOlCiii. VlHamrill dehIciericies. I loirani truthi
tion.N i Ierals irIf tl irfI s. I,%tie. M e IliI Iirre. Ili
-I IrIhlrline. 

For 4 P,1u0 W, IilaI'J. 1 S its iniii;tlly 21 dfa)N;Ildhal fre'ly swater and feed based 
Oiltlrulid M ille1i,1/e hlck i ,87:1.3 Or 10:3l sih Iminreral inistirre, vita nirralid ae;iir 
stluiion, sny)htil il, arid (:)(h teroil. I)tcts cnliamiifd proir 8 5 aiid 10.6 percent arid 
the coritirl adI jweri Cawinl. Iinn ilai , rilht0 ill I him iii, n %it;nrll Iti, llavini, or vila initt
A, or none or all if dilInr \tr excluetd ()lr;;ion of I:,,/rn,1I, ri Mg of none oir allr 

of thein was lestied sillilitrly. I.-ly , I) ictl
[fft t of add;'l 1i ., aiid I)1l-tr)plophall wa s 
tested illconijunictioi with til- tlier tr:irniri'ils. Wi piin arid lcnd irriake \%tcn,moritor d 
aid urilnahle iroteii was calcualted. IUli/lti(if prwi'in was gletler fir 711:31 thlii 
for 87:13 \viifi ior i'ilhiit ruoJ)lCiri niIary arllliii ()rniissrllm on ntacils. orftire rll ieit surch 

. as 
of protiei was% '%rin)nl.iiuily vitairlini ir mnrilral was oilled. Additin 

a. NI,, cv''red crucial as coiibined dfeicreicy rif all nraiarins or all minerals; ulili/ation
rMtslien i 

of allInio, arids Was ectl ive irly ilhCrlioie oh vitainlis, Iniienals. arid%I0 UskiIilt's err
ergy. Carca;s, hut not liver, co aiin di sigriicniily mioure Iri mtith 70:30 than wilh 87:13 
niixture. (SiUiiary' by Nutritioin Albstracts arid Reviews) 
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18535 I)IIAWA III, I.R1.; KAMA'III, I'.S.;IIATTA, It.I'.; RII IFIWAIt, S.;
It A C I IA VA N, S. 1981. [lelnncliuii Iolostranlial pil:.mnia g ulcose Iy Irenigal grai ilal 
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(Cicer iritiilriri) ami r:ijin.ih (PIIaiieolli ulI)aris). AimericaJin JIourial of Clitii'al Nuritiiii 
34(11):2450-2453. Lit., Stim. Eln., 15 Itef., iI. 

Phas olus 'ulgaris. (lucowe. I luian nun iioni. I)iet. Uses. 

Iostprand al plaia lu Ni!. ck wet r eIluel inl iliah, (htrlrall) subjects ;t it, I5,
30, 15, i 120 t alih60, 90 and 11 1 iki i)'M) 1, Of ClmiIohOlt* al irntle lInrl n ol wheal, rice 
Cicer arieltinin, and red kidnivy leans. I lie resltlls ,cst cilillotd with tile plasilla 
g ilcose values obtainred ;tiler uari:hi, 50) g otlrooc C. ,icarhiirn anl redlkidney healts,
when eompla;ored ,1111 dexrroos, were iilre irlr-'riicirgllteclic poprarlldial pla. lnla 
gllcose ICN lCk ltia iiL ';l ;11i ric tie rliall lpeak l;ie insII Illo lilrir llo-roo lecleased 
by S2. percent i nl C. a l Itinri ni e10 i 'rurrnl N fil -i'l I nnkltey eans, wiile slicnt arid
rix showd l ')' ' .> i ilicel-ICCt, reT., IshClii MRrrn %%illsr(diwtilln mrril ll C0 1 e rdextrose. 
lhis Study sgests a reiijinm;rli td life ,ir iordlma'lnics (\thor'l s sumairy) 

1)Ii87 NA AR,It\ : If', I )..\ ; ,Il,.' It. 19XI8. Ilo tirn dilgt'lihilil) a illoi l cill 
quoralily of Colonool litoeilro, Pt' irtr iisullori ) lood niollie miod sirt lioin c, ill airolt rii:lu 
usirrg a lioro -tmr ni-lioIto i l eooai ioi of (linoijnrl,.i). All i tooriurnal Nlllrilioni 
34(O)):1loI 98. I'l1., Som11.I nr., I I INof.(ltorl. do Nouoic no.1-1 th (Centroai ,li.:) 11311116i,
Alparlml o 1I (noo iiIP.'o il l, hto Ilooi clIt, /olila II, Cojat-iool.t , (rinitu'lllnlln) 

PIh'osroolirl; stl,;i,"is Itnrirrori rniir. ti.!lfrIli!irr >. l)srs. (I.rrroirolll rr.%1l 

In llel ror,,ni. t s i ii, lr, ". 1 r t Ill is i ii r i u nil t arn ill hit it'l lle 
eit ti in |i k. fil Illru ' I. I lil.l I') nit, iit N ; ill, itl ;lld int c lnlutole jorott.rr 
ltI liht ti ti;, ;I ,t lr i III l t o x1irl, tv l "tl it ( nr romtrrl Inrliltelill wassigrnlicmii tnly i ti lli 1h,11 (t rils t, lilni 1:lnal ID, ltlr nt a liiImt c t lsyhv ll ; rolreirt. 

Flori. tf Intauke ;mili, :c f i i n I, ci td.'srt lit. l'rrll 'r' 1WF Irnrtrrll (lltL ) iy the 
it o d Of ShONrrt L in C*.11 ,,h .'-In IIrait .l ti lct o , rf mea. nir i, N iniiii
librllill sei e-% , slr a 1!, imi ini I I.1 ri , id i \kn , il_'I;e Sion n oli e till \wil
 
beans mld rrrniii ( 7:LI , ckii ,,i lllrmr,%;v; rniw.5 iit Ililke lli,
u %tl n oil k I Ill- diP
leteneeC WSm 3otMniredI0 to :o Ciiirliniii S Jiruiir eter rut ar mucreerse rrr jirooteirt
digestibility Ofi1ih r iirIte[ . (A\nIthnln 'Suillliiir )) 

174.3') SA III", .K.; 'ON I I' ItttIZ, I.; RAXNI K \1t, I'.1I.; S.AI..NI1" I).K.1I)81. 111tiecin of ahltitmin oil t e'oll Notilh r li tii r nproilo correrlralo'orrold llon 
rioomologio l pirope i v,; ,ilr ii:if oo htiohittr qrilil ) '  of li caitl. C r;il Cei m.lilry 
58(2):97-1fill. Fit., iiol . I i,., 17 P T , II. 

IlMirt U %limt;it 1%P[, hI!t . '1i 11 1 I; %o Iitetml il. ii lrl Il il il 

P hroteins (om;i i! ; Il \rn ill 1,it ikre r i nrlrailt' I1ho n' hiricilnl ario a 'irr, 
xtd lniunprof'rcrics (of a hllut ,,I ,i t | fmiipimi il conicullll'11 m1;in tr coorri|areml witlh tlrn1Seo t iil of , inrr .:iId I . 1,<fri ,\n ill'll 1i Inn nc;ir fal ir (ir nrotoill c lictn

traltes
ti whalen rtl; t r il ;T '" ua;, rin'I -lh',rp lln aidr a ocireae ill rrmixirrg
1111C,romIf olhu!, wins' ilph pl A h1clrin I nIll Ct isrirl urts for Misealilrirl nit 

flt lin flnrir Iulnt: iilacuihnl i tn l m ,l rl,, ti %ItIninlimr wit11 irrle oi.d conlicro. 
ot til h ll Ii lir I or mI ni t I, lhii irrtirebhhiilirseser, rsit-lurre III eXi r ill 
(tllrIonnil I eromu,'il sslrh mliiii ftJ !:i;i I lil ii. .\u llit i1 rt'rItrMr 110r1r at levels 
ab ve Ii pimc ll %%ix.l l rheliutI on lo i ,olh ;InI rd.,I jioiity. I looslmnt, hiraeds lre-
Irirtud wilh t ll I ii'li l urllum ril; (ciun al it)irI nht; haill II) ruicrrll) were rrli le a 
cehrrafule Iimnort Illw p ir nodi \ ii ;ilfn'it Int;i ll ir (enLrl to of Ii; lhar 10 jrerelnrL). 
(AulItoor 'S S.Iti irii ) 
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ALI, 
value of rice and hcans based diet for agricultural migrant sorkers in southern lrazil.
Nutrition Reports International 24(I):129-134. Eu., Sum. En., 6 Ref. (Univ. of Sao Paulo,
School of Medi, ine of Ribeirao 'rcto, 14.100 liheirao I'rcto-S P, Brasil) 

20093 VANNUCCIII, II.; I)UAR I(A.F.; OIIVI'VEIRA, J.*.I). lE 1981. Nutritive 

Phascolus vulgaris. Diets. Nutritive value. Proteins. Digestibility. Ira.il 

Brazilian agriculture mrigrant workers were fed traditional rice and bean based diets,
fpund to supply an av. 1.15 plus or minus 0.15 ,of protein and 41.0 pils or minus 6.1 
calories/kg of body wt. Metabolic studies carried out when tile)received this diet showed 
a mrean true protein digestibility of' "/7.6 plus or minus 5.1 percent and a N balance of 
6.47 plus or minus 15.25 og!kg day. Mean and standard deviation of NI11). were 35.0 
plus or toinus 6.4 percent. These results show a good nutritive value of this local diet. 
Its protein and energy utilization seeits to cover the workers' need for these elements. 
(Author's summary) 

1178 

17485 ANGI:IIs, I.C. 1D; 1,lIAS, .. ;.; BRI'St ,NI, It.1982. Nle/cla,; de arro, y
frijol (55:45 y 77:23). I. Valor tmtriciital de la; prteitt:tr e la,:nte,cl'w;. (ItiveT/lau
ntixture,% (55:45 anl 77:23). I. Nutriti. e 'alie . Iorthitts in mixtures). Archios 
l.'ttitoatericaos de Nutrici6t 32(l ):,17-63. Fs., Sum. 's., 18 ter. 

lIhaseolus vulgaris. Uses. I)iets. Ntlritive value. Composition. Proteins. Laboratory ex
periments. 

The nutritive value of ice/bean mixtures inpioportions of 55:15 (111)atid 77:23 (112)
parts, resp. was studied ustig conventional methods (NI'R, I'lR, NPU, utilization of 
protein calories, and protein utilization). Rats were fed diet, containing 10 percent pro.
tein with or without suplilemets (f puwderel ilkcassava (75:25), starch (75 percent), 
sugar (25 percent), ard oil (26 petcent). Studies on the value of the cassava'milk supple. 
ment indicated that itimprowed tire quality of foth mixtures (itl and 112) and a greater
efficiency %%as observed at 28 days wilh the 12 mixture. I lwever, the other supplerretnts
of Ill awd 112diets wvr rot siriiLMiirly dilfereriT. I hrere wre rio differences arrong tite 
groups regardlng friocherrrical pa:ramreters (pl:usnatic prower ard ahlumrmit, and the ratio 
norresseriallesserllial amirno acids). (Author's surary. 1rans. by l..M.I.) 
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17486 ANt;ILIS, R.C. l)1; El IAS, I,.S.;IltICSA NI, It. 1982. Me/la,; tic arrol y
frijol (55:45 y 77:23). 2. Iittititciot de %ilmuttiai lipoohlhles v titrale. (Itire/hcal
ttixtures (55:45 mid 77:2.1). 2. I iritatiot of iint rakland lilitoI.tluhle ',ilattis). Archltios 
IL it:americanos de Nutrici. 32(1 ):64-78. Fs., Sutim. I%., (, ltc. 

Plaseolus vul)'aris. Uses. iets. Vitarrilr contert. Mitiral content Atrminro acids. 
Nutritive value. 

ltie nutritive value of"riceItear mixtures iitproportios of 55:15 parts was studied using
tire method of N PR, PITI,N I'U, protein Ltillaltrrrr, ai(1 C;1r iritake. SupplelnreTItation
with cassava and irilk (CN) iswell as %'it, and rr:Inerals improved all indexesviiartrmns 
but tile addition of truly rrrinrrrals or cod-liver oil gave better results but not to the same 
extent as wiih CM. No cifedl \%a: obsered with case'in, or hydrosoluhlemet., vitariin 
supplermentation. Ca and P1were elficient in partially irrproving tire indexes, especially
by irrducirng at1irrcrease in appetite. It is suggested that tIre rice/bean mixture is limriting
regarding its rmrinreral (Ca and I') anll lhmsolubles \itarnill centent. (Author's summary. 
Trans. by I...F.) 
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17865 I)I'FOUW, C.; ZAIIIK, NI.E.; UFI:IhSAX, N1.A.; A(;UIlIERA, .l.; I.USAS,
I.. 1982. lffects of hellat re-tnieiit ;iidlevel of ntay hean lIlls iii sugar-snlal coukies. 
Cereal Chemiistry 59(4):245-248. l.ri., Sum. Fn., I I R1ef. 

Ilhascolus vulgaris. Seed coat. I leat treatment. Uses. Fibre content. IBean flour. 

The effects of levels of navy bean hull incorporation nd of navy bean heat treatment on 
the physical aIni(sensory qualities of' stgar-snap co okies w'ere investi ,ated. L.evels of 0-30 
percent substitution of nay bean hulls were substituted Nur lour. "lhe hulls Were either 
not roasted or subjected to I of 2 roastig lemp.: 100 (ir240 degrees Celsius. 'I e major
difTerences attrihuted to roastinl, rvwrecookie color, moisture, and flavor. Flavor and 
physical Ch:racteristics, inclding to p prain ann spread, were adversely affected as [lie
level of substitution increased. Approx. 0.2, 0.7, 1.2, arn(i 1.7 g of dietary fiber was 
available per cookie with 0, It), 201,and 30 percent navy bean hull substitution, resp.
(Author's summary) 

18782 I} I)\O , C.; /.AIIIK, NI.IK.; IFIIISAX, ,I.A.; A(;II.IKIIA ."I.M.; IUSAS, F:. 
1982. Ue oif lifillealeil anrd lial-Irvatel ui q Iean hull :I';a smrce of dilary liher iii 
spiec-lIavored la e eakc.,;.Ccit.-a Clierii~.try 59( 1):229-21I1. Fri., 12 lef. ()ept. of lFood 
Science and Huan'.,, Nutritiin, Michilgan State ltv., I-;Fat I -'ing, 1I 48824, USA) 

lPhaseOun vulpIaris. Ile:11 flour. I leIt triatritent. Uses l)ietary value. Nutritive value. 

Th useusof nav',Y hea hulls as an aliet native source of dietary lier inspice-flavored layer
cakes was evaluated arid hull flour Iront hearts with iruohelat treatment was cotrpared with 
that Fron heans roasted for 2 rmin at 2,(1 degrees Celsius. Ittliented ard roased bean 
hulls sere siitiSitutend fuo flour ii thre cake forrnitla at ;I level of 15 percent. Character. 
istics such as color, tenderness, texture, flavor, and general accep~tabilit ) were evalnate].
[fe addintion of 1S percen1t na'y hean hull% re ullrd in a thicker batter due to the high
water athsorhaeCy i the toils. Cakes prcparcdntt wirh the r,,asted navy hean hulls tended 
to he sliphtly lroe irioIt rind tetr(]er flnhanthe control, allh ,uithese re,;ults were rot 
si.nhl-cailt.
(;onw( entl, navy hean hulls are air acceptfahle source of dietary fiber in 
flavored cakes. (Summary by I.)1I-I(. Irans. by I.M.F.) 

19724 GAICIA-I 01'1-., S.; \ \AIT, (l. 1982. Iflr-ct of filier in corn torlilla, and 
cooiked be:;s on iron a, ai:1hbilii '. tJouirnIl of Agriconllural andl ]oui (lod nlistry
31)(4):724-727. [i., Sui. Ihi., .10 lIt'. (1I)eIh of Food Science, Univ. of Wiscunsin, 

lailion, WI 5.1706, USA) 

Ifhaseolus vulgars. lible coniett. Fe. Animl] ntritioi. 

Availability of Fc fiotr fiht c rtill;s aida of irn cooked beans with diuftrett levels of 
iher was ietelr ineid fry heiogloluin repletion. Neutral detergent fiber (NI)F) incorn 
tortillas and cooked beans and soluble, lorl/ralfue, adlltotal Fe in tire test londs were de
ternied. \Vealin, irr;le rats were led ainFe-free fret illl] their divided intonaieriric and 
groups. rats were fed diets 65, It,1eani 1vitiI percent NF)I and 25,3, and 3.5 
pp iiof tal Fe. Iteavail;Ihility was sigtru-lianily reihuced hy IS percent NIDF. 'Ilie
aminounit of Fe if) the saite dietalfected Fe reliletion. A siti-icant correlation Inetween 
solubule Fe and pll1.135 in vitro aiul percentage elliciency oufhemnoglobin repletion was 
obtainedl. l fron corn trtillas antd cioked beans is approx. 510percent less available 
than FeSO4. (Author's sumniary) 
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29959 NIY EI, 1.0; FROSETII, J.A. 1983. Extruded mixtures of heians (Pmlleolus
vulgaris) and soylicans as protein sources in harley-hased snine diets. Jourial of Animal 
Science 57(2):296-306. En., Surn. En., 20 Ref. (Univ. ef Florida, Agricultural Research 
Center, Marianna, FL 32446, USA) 

l'haseolus vulgaris. Diets. Animal nutrition. Nutritive value. USA. 

Two expt. were conducted to evaluated extruded mixtures of beans and soybeans as the 
sole source of supplemental protein in barley-based diets for starting and growing
finishing pigs. The substitution of extruded mixtures of beats and soybeans for SlIM in 
the diet of young starting pigs (av. initial wt. of 7 kg) decreased av. daily gains slightly,
with the decreases b':ing significant (1 less than 0.05) with 2 of the 6 mixtures; however,
feed efficiency was improved significantly (' less than 0.05) with I mixture. Nletliod of 
extrusion (separate vs. together), moisture treatment during extrusion (dry vs. wet 
extrusion), and proportion of beans and soybeans in the mixtures (1/3-2/3 vs. 2/3-1/3) did 
not affect (P greater than 0.05) performance of starting pigs. In growing pigs (front 22 
to 54 kg), rate of gain was similar to or greater (P less than 0.05) for pigs fed various dry
extruded bean-soybean mixtures ranging from 1/8 to 3/4 beans than that of pigs given
SBIhN as the protein supplement; feed elficiency was not dilferent (P greater than 0.05).
There were no dilferences in performance (1' greater than 0.05) of Imishing pigs (Irom
54 to 90 kg) fed any of the dry extruded hean-soybean mixtures or SLIM. Concurrent 
extrusion of beans and soybeans is at elfective metlhod of heat processing cull beans for 
use as protein suppleirtents in growing-finishing swine diets. (l"xtracted from author's 
sutmary) 

008,4 

22673 MlI'El, R.O.; COON, C.N.; [:[OE'-l H, J.A. 1982. The nutritional value of 
extruded beans (I'haseols ulgaris) and extruded mixtures o heans and soybeans in chick 
diets. I'oulry Science 61(10):2117-2125. Fit., Srun. En., 27 Ref. (Univ. of Florida, Inst. 
of Food & Agricultural Sciences, Agricultural Research Center, M1ariann a, FI, 32446, 
USA) 

I'haseolus vulgaris. Nutritive Value. Diets. Protein content. Amino acids. USA. 

Two expt. were conducted to evaluate extruded small beans (recleaned culls) and extruded 
mixtures of beans and soybeans as protein sources in chick diets. In cxpt. 1, PI-Rs were 
determined for I-wk-old chicks fed diets for 2 wk containing all the protein (13 percent)
from either SLIM, extruded soybeans, aultoclaved beans (121 (egrees Celsius for 15 min),
and 135 or 150 degrees Celsius extruded beans. All of the bean treatments, with or 
without supplementtital tiet., resulted in lower (1' less than 0.1)5) PIIR than the soybean 
treatments similarly supplemented. No dillerences (1 greater than 0.10) in Per were 
noted between autoclaved or 150 degrees Celsius extruded bean treatments; however, 135 
degrees Celsius extruded bean treatments resulted in lower (1' less than 0.05) 'liR. In 
expt. 2, 1-day-old chicks led diets containiing 1/2 of the total dietary protein from 
extruded beans had lower (1) less than 0).)1) 2-wk gains and gain:feed ratios than chicks 
fed SlIM. Chicks led diets containing an extruded mixture of 1/3 beans 1- 2/3 soybeans
with supplemental met. had sitmilar 2-wk pains and higher (1' less than 0.05) gait:feed 
ratios comtpared with chicks fed (lie SIMI diet with supplemental met. Chicks fed diets 
containing an extruded mixture of 2/3 heans 1 1/3 soyheans with supplemental met. had 
decreascd (1' less than 0.05) 2-wk gains bt :iimilar (1Pgreater tihan 0.10) gain:fced ratios. 
The metlod of extrusioti (separate or together) or moisture prelreatment during
extrusion (dry or wet extrusion) of the bean and sotybean mixtures had not effect (P 
greater than 0.10) on chick performance. In bothI exp ., supplementation of diets withI 
.iet. resulted in greater increases in vt. gain and gaintieed ratios for clucks fed the bean 
containing diets compared with chicks fed the soybean diets. Dry extrusion of beans and 
soybeans together, especially if the proportion of beans in the mixture is I/3 or less, of
fers a practical and easy methiod for heat processing cull beans for use in poultry diets. 
(Author's summary) 
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19053 VARGAS, E.; JIRESSANI, it.; EIJAS, L.G.; BRAIIAM, J.E. 1982. 
Conqplenentaci6n y supleumentaci6n de me/clas vegetales a base de arroz y frijol.
(Conplementat ion :ud rice- vegetablesuppleientation of and hean-hased mixtures).
Archivos Latinoamericanos de Nutrici6n 32(3):579-600. is., Sum. Es;., 20 Hcf., II. 

Phascolus vulgaris. Laboratory anirials. 'roteins. Nutritive value. 

A series of expt. with lab. animals was carried out to determine the best complementation
of rice and bean proteins; to measure possible protein differences of some bean var., both 
in terms ol- quality and quantity; and to quantify the effect of animal protein (meat or 
milk) and caloric (oil) supplitenitation on the nutritiv" value of rice- and bean-based 
mixtures. Three black bean var. (Suchitn, 'lurrialba, and S-19 N) and on cof white
polished rice were evaliated by parlially substituting, by stages, tire proteins of one grain
for that of tire other. I.)ets for young rats %kerepepared with these nixtures, evaluating 
the complementary effect of each bean var. combined with rice by tie ,1IR. Results in
dicated that rice aind bean pritenrs were complementary when rice supplied 90-10 percent
of tire protein in tihe diet and heans, I0-60 percent. It was also fcurnd that bean va,.
S-19-N contains mre looi quality protein than tire other 2 var. studied. Ilie relative 
protein value of' the 6t:,lt Iice:beCii Mixttle, On a proten baSIS (optDimiumi mixture), was 
87 percent that ri1caseii when S-19-N used. the 60itt ixturevar. was and a 35:65rice:bean mixture, or a protein basis, %ere suppTlemented with milk or meat protein, re
placirrg the vegetable prorein and 15 pcers The caloric densityas levels of 0t 5, it), -t. or

the riixture was and 21 oer a basalalso uirered 0t, 7, it, percent value oi 360 kcal/100

lheI. NIR wcas used as a rrsCr::;ure of protein quality of diets for 21 to 23-day-old rats.
Results revealed that tr'at and hean conrstitute supplcrments of equal quality for mixtures 
prepared on a rice and bean basis. For tire 60:40 nisxturre there was no positive efect of
protein suplleerItatuon. lhe :15:65 equivalent to that of the 60:410 nixturc with tile 15 
percent suppleneritation level. Both nixtures were slightly favored by the 7 percent en
ergy supplenItatit,. Even though feed corrsuMption, and protein and energy contents 
in animals receiving tire 610:10 mixture wkere higher than 100 percent compared with those
fed casein, the N PR. wt. gain, and feecdcorversin were only 58,87, and 82 percent those 
of casein. Coisumptiin, cos;t, arndcultiv:rted area required to maintain N equilibrium of 
an adult population led beans and rice, with or without tire milk suppleient, were calcu
lated.
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23618 iMI.:1NO, G.; LARE;O, I.; ItHl:SSANI, It. 1983. .:'lduaei6n (eot lential nu
tritional dei liescalr em dietaf;a ise de hijol (l'Ihveohs ul,aris) y un cereal Imalt (Zea
mayis)j y/o arroz (()ri,,a 'ati/ (Nutritiomnal ptmential or [ih% on heans anda). indiets hased 
a cereal (rlaiz ald/or rice). NrutritiDmal potential offishindiet, based on heans and a
cereal (maiie and/or rice). Archios Latinoamiericanu de Nutrii6jin 33(3):588-605. Ls., 
S1u1I1. En., 15 Het., II. 

Central America. Dicts. I luman nutrition. Nutritive value. Ihascolus vulgaris. 

The coniplementation between maize and fish and betseen rice and fish was evaluated to 
establish tire requied level of each in order to ohbtain an optimuin biological response.
The optirum levels of ish were around 2 andI 8 percent for the maize and rice diets, resp.
Conplemientt,'y levels of ishintie bea:maize beat:rice diets, basic staples of Cenans 
tral Amiterican diets, were evaluated in the same nmannrer; levels as low as 2 percent fish 
were suflicient to obtain a significantly high binlogical response. The cost analysis of 
these exp.tl mixtures revealed that tile nutritional value of the Central American rural 
diets can be itcre~rscd with the introduction of fish in small quantities, without increasing 
tie family food expenses. (AS) 
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23984 NIELSEN, B.; IIEVIA, P.; 11l1rro, o. 1983. Study on the complemnentation of 
two proteins of low quality: [lack hcan (l'haseolus vulgaris) and sesame (Sesainun indicum 
L.). Journal of Food Science 48(6):1804-1806. En., Sum. En., 26 Ref. (Univ. Sinl6n
bolivar, Depto. de Tecnologia de Procesos Iliolfigicos y itioquinicos, Apartado 80.659,
Caracas 10 80-A, Venezuela) 

Proteins. Laboratory animals. Diets. Venezuela. I luman nutrition. South America. 
America. 

To determine the complementary potential of black bean and sesame proteins, female rats 
were fed diets with 10 percent protein from black bean, sesame, or combinations of these.
Data showed that diets with these proteins combined had better quality than either pro
tein alone. Max. protein quality was observed when the 2 protein sources were mixed in 
a 1:1 (wt./wt.) ratio. This mixture had I'R and NI'R values 2 and 5 times higher, resp.,
than those of the black bean protein alone and 61 and 71 percent of the values of IF'Ii.

and NI'R, resp., obtained with a cascin diet. 
 Also, there was no alteration of serum or
 
liver lipids. (AS)
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J.A.20808 MYIER, R.0; Fi Os i:"1"11,V. 3. Ileat-processed small red hIcais (Ihaseolus
vulgaris) in diets of young pigs. Journal of Aninal Science 56(5):1088-1096. En., Sum.

En., 33 Ref. (Univ. of Florida, Agricultural Research Center, N,arianna, FL,32446, USA)
 

Phaseolus vulgaris. Diets. Animal nutrition. Proteins. Amino acids, enzymes.

Digestibility. Processing. USA.
 

For 4 wl. 64 pigs weighing 9.9 kg initially were given a diet based on maize and soybean

oil meal with 15 percent raw red beans, autoclaved (121 degrees Celsius for 15 min) or

extruded (15(1 degrees Celsius for 16 s). 
 Pigs given raw beans showed creased pancreatic
trypsin, chymotrypsin and amnylase activities, serum alkaline phosphatase activity, and
 
serum albumin conch. as well as increased liver wt. as a percentage of body wt. and 
 se
rum urea conch. Autoclaving or extruding the beans overcame those eflfcts. Inclusion
of 40 percent autoclaved or extruded beans in the basal diet decreased daily gain. IMet.

supplementation of autoclaved beans gave a Iced: gain ratio similar to that for pigs given
the basal diet. \Vhen all protein %wassupplied by extruded or autoclaved beans, apparent
(igestibilities of C1', an] total S and iost individual amino acids decreased, N in urine
and sulphate excretion increased, anil N retention decreased. Extrusion gave higher val
ues for apparent digestibilities of protein and most amino acids than did autoclaving.
(Summary by Nutrition Abstracts and Reviews) 
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24235 SANCI IEZ,W.K.; CIIIEKE, P.R.; 'ATTON, N.M. 1983. utilization of raw and
Iet-treated Pinto heams hy ve:,nling ralihits. Journal of Applied Italhht Research
6(4):139-141. En., Sumr.En., 15 Ief., II. (Oregon State Univ., Itabbit Itesearch Center, 
Corvallis, Oil 97331, USA) 

Animal nutrition. Dicts. USA. North Anerica. America. 

Raw and autoclaved Pinto beans were evaluated as protein sources indiets for weanling
New Zealand while rabbits. These feedstuffs were unpelleted in trial I and pelleted in
trial 2. Rabbits given control, raw bean, or autoclaved lnct diets (unpelleted) took 139.3,
87.2, and 93.8 g daily, gained an av. 35.7, 14.4, and 21.9 g body wt./day, and used feed
3.9, 6.1, and 4.3 g/g gain. 01 the same diets pelleted they took 122.9, 68.7, and 72.8 g,
gained 38.6, 10.1, and 20.2 g, and used Iced 3.2, 6.8, and 3.6 g/g gain. Feed efficiency
(Ieed/gain) was poorer (1'0.05) for raw Pinto beans than for the other groups. Resultsindicated severe growth depression with raw Pinto beans, which was partially overcome 
by autoclaving. I'elleting the diets did not increase their feeding value. (AS) 
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22235 VOIIRA, P. 1983. Nutritional evaluation of sote varieties of Phascolus vulgaris.
In Farrell, D.J.; Volira, P., cds. Rccent advances in animal nutrition in Australia, 1983. 
Armidaic, University of New England Pulblishing Unit. pp.274-285. En., Sum. En., 34 Ref. 
(Dept. of Avian Sciences, Univ. of California, Davis, CA 95616, USA) 

Phascolus vulgaris. Cultivars. Nutritive value. Composition. Amino acids. Ash content. 
Protein content. Seed color. USA. 

Studies were carried out at the 1). of California-I)avis (USA), to screen the nut'itional 
value of white and colored bean var. and their fractions by using the larvae of the insect 
Tribolium casteneum. Var. differences were observed in their amino acid profiles. ileans,
in general, were deficient in met. liven after met. supplementation, var. differences in
nutritive value of beans were observed that were not correlated to bean color. Forscreening nutritional value, the growth of the tribolium larvae can be used for bioassay. 
(Extracted from author's summary) 
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23972 VANNUCCIII, II.; )UARTE, It.N1.F.; Ol.IVlE:iIA, D.l'.l). Studiesl)E. 1983. 
on tie prottein requirement of Bra/ilian rural workers ("hoas frias") given a rice "mId hean
diet. International hourn:al for Vitamnin and Nutrition Research 53(3):338-344. En., Sum. 
En., 12 Ref., II. (Univ. ol Sao I'aulo, I)i%:,:;,i of Clinical Nutrition, Medical School of 
flibeirao Prcto, 14.100 Hilheirao Pretu-SP, IBrasil) 

Nutritive value. Dietary value. Food energy. Ilrazil. I luman nutrition. South America. 
America-

The nutritive value of a multiple level rice and bean diet fed to Brazilian migiant workers
 
was evaluated. 
 Nine healthy males, 18-28 yr -,ld were admitted to the nietabolic unit for 
a 3-period metabolic balance study. The rice and bean based diet wvas fed a: levels to 
provide 0.4, 0.6, or 0.8 g of protein/kg, body wt. Mean energy intake for the 3 iz'vels of 
intake and for all subject!; was 46.9 f 2.9 kcal!kg body wt.iday. Fiach N balance I.eriod
consisted of I day on a N-free diet, 5 days on an adaptation period and 5 days on the
balance period. True digestibility, true N balance, It V, and NPU vere calculated. Mean 
protein requirements were estimated by regression analysis of pooled data of balances at
different levels of intake. Values of 103.8 Nlkg body wt.,,day were shown. Mean and 
standard deviation for protein digestibility at each level of intake were 59.2 I. 17.0, 75.5 
-t 5.3, and 74.9 1 10.6 percent, rcsp. Mean and standard deviation for NPU were 19.9 
+ 26.3, 55.6 + 10.6, and 57.8 1 14.4, resp. A rice and bean diet is a well balanced food
combination and can serve as a lairly good source of protein for the adult human. (AS) 
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23933 VYCKOFF, S.; VOIIHA, P.; KIA'I7.1', F.I.; CAI.VE'RT, C.C. 1983. Nutri
tional evaluation of four varieties of colored anmdone of ,hi te le:mns (Ielu.scolus vulgaris)
for .Japanese qultail. Poultry Science 62(8): 1576-1586. En., Sum. En., 33 Itef. (Dept. of 
Avian Sciences, Univ. of California, I)avis, CA 95616, USA) 

Seed color. Nutritive value. Anitoal nutrition. Water content. Ash content. Fat content. 
Protein content. Amino acids. Diets. USA. Seed characters. Composition. North Amer
ica. America. 

The nutritional values of I white bean and 4 colored bean var. were determined using a
quail growth assay. The beans contained 7.2-7.5 percent MC, 3.7-6.1) percent ash, 2.1-2.7 
percent lipid, and 21.9-25.3 percent protein. The anno acid profile of the beats was also 
determined. Tia was highest in bean var. Small White and Black Turtle Soup '(89.8 and
90.7/mg, resp.). '[The nutritional value of stiall %Vhite in a test diet containing 24 percent
protein, wvithout additional met., was superior to colored beans. When 0.4 percent met. 
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was supplemented, this nutritional difference disappeared. Small white bean elicited the 
poorest growth response when incorporated at a level of 70 percent in test diets contain
ing 24 percent protein and 0.4 percent met. air-dried residues of the Small White bean, 
extracted with either water or 80 percent methanol, were lethal to growing quail, adult 
quail, and growing rats. (AS) 
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24705 BRIESSANI, I.; NAVAItIE.'iE, ).A.; EIAS, L,.G. 1984. The nutritional value 
of diets based oinstarchy foods and Caenion[)calls. Qualitas l'lantarurn I1ant Foods for 
Jluln an Nutrition 34(2):109-115. Fn., Snii. i':n.,I8 Ref. (Iist. of Nutrition of Central 
America & Panamia, I .0. Box 118, Guateinala City, Guateniala) 

Nutritive value. Laboratory animals. Diets. proteins. Guatemala. I luman nutrition. Ani
mal nutrition. Central America. America. 

Feeding trials were carried out to determine tie rin. amount of common beans, with and 
'vithout met. supplementation, needed to obtain positive wt. gains or rats fed cassava, 
sweet potato, plantain, and potato flour. The protein content of these materials was 1.4, 
3.8, 3.1, an(d 9.5 percent on a dry wt. basis compared with 22.8 percent in common beans. 
The amount of beans added varied from 0 to dO. percent, without and with 0.3 percent 
met. Without met. addition, the amount of beans requited to maintain body wt. was 
24.8, 19.3, 20.0, and 40.1 percent for plantain, cornstarch, cassava, and sweet potatoes,
r'.sp. With just potato flour in the diet, the animals gained wt. With met. addition, the 
amount of beans required for body wt. rnaantenance was 20.1, 10.1, 14.5, 14.6, and 29.3 
percent for plantain, cornstarch, cassava, potato, and sweet potatoes, resp. Mixtures of 
potatoes with as little as 10 percent beans with iret. gave excellent protein quality values. 
The results confirm previous findings on S ai-ino ;-rid contenits of beans. It is of interest 
to point out that factors other than a low level of protein iii the starchy food tested are 
influencing the level of beans needed in the presence or absence of met. supplementation. 
(AS) 
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26251 ltl.l-S,\NI, I.; IIIRN,\NI)E.Z, F.; NA VA HIiI.1, I).; IHAIMIAM, J.l':. 1984. 
Protein digestibility of methionine slplemented conmnon heam (l'haseolis vulgaris) in 
adult hfunan suhjeets. Archios L.atinmmaimricaros le Nultriciimi 34(4):6.10-653. En., Strit. 
En., Es., 17 Ref. (Inst. of Nuitrition of Central America & Part rna, Guatemala, 
(Crraterllala)
 

Cultivars. Digestibility. Guatemila. I lunian r,-trition. Methionine. Phaseolus vulgaris. 
Proteins. 

Protein diigestibility of 5 common bean cv. if different color was tested in young adults, 
as tine only dietary protein source. Cheese protein was used as reference protein, tine 
cooked beans provided 0.65 g proteinkg daily, arid energy intake was adjusted to 45 
kcal/kg daily. Met. was added at 0.5 percent of irgested protein. Results indicated ap. 
parent protein digestibility to vary from 19.6 to 62.1 percent. White-colored beans had 
the highest value; black beans gave the lowest. Cheese protein showed an apparent pro
tein digestibility of 76.2 percent. The true protein digestibility was calculated using the 
endogeneous N excretion values obtained in the study, as well as literature values. 
Digestibility increased as expected, but was still low compared with other protein sources. 
A high correlation was found between digestibility of IDM anu protein digestibility. Fecal 
N s,,: fractionated between soluble and insoluble N in a 0.012 N NaO II solution. The 
soluble N Iraction was highly correlated with protein digestibility, with a correlation co
efficient of -0.94. '1his fraction, still to be ident.fied, cruld very well be responsible for 
the low digestibility values found for common beans in man. (Nutrition Abstracts and 
Reviews) 
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24406 IIOOJJAT, P.; ZABIK, M.E. 1984. Sugar-snap cookies prepared 11ith whealt
navy hean-sesame feed flour blends. Cereal Chemistry 61(I):41-44. En., Sum. En., 17 Ref.(Dept. of Food Science & Ilunian Nutrition, Michigan State Univ., East Iansing, MI
48824, USA) 

Processed products. Palatability. )ietary value. LISA. North America. America. 

Sugar snap cookies were prepared with 20 and 30 percent navy bean-sesame seed fourssubstituted for wheat fHour. Navy bean-sesame combinations were 20:0, 15:5, 10:10, 5:15,and 0:20 for 20 percent substitutions, and 30:0, 20:10, 15:15, 10:20, and 0:20 (wt./wt.) for30 percent substitutions. Cookie spread and top grain scores were reduced as the percentage of n'.vy bean and/o, esame flour alone were tough, and more force was neededto compress and break them. "he force required to break and shear the cookies decreased with increasing levels of ni.vy bean flour. Cookies containing up to and including20 percent navy bean flour were scoi c-i above 4 on a 7-point scale by most sensory panelists. Panelists gave low scores to the flavor of, okies containing more than 10 percentsesame flour. Cookies with 20 percent substitution had better baking properties andorganoleptic characteristics than did those with 30 percent substitution. (AS) 
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2(,370 NAVAlI.]rl.:, D).A.; (;UIEI(IHI.*Z, O.!.; IlESSANI, I. 1984. I)igestilhilidad,v:,tar tIroteinico y iecesidades de proteinla ile dieda; a tbase de ithitlano/ frijol en j6venesadtilt,)s. (I)igestihility, protein .atdie, anid protein requirements of plantaini-hean andcassma, li ean diet; if .oiung tien). Archi os I.atinnimericami ; de Nutrici6 n 34(4):654-665.E-,;., Sin. Es., 17 Ref. (Inst. de Nutricion de Ccntro Ariiriea y Panara, (uatemala,Guatem~ala) 

l)icts. Digestibility. Guatemala. I luman nutrition. Nutritive value. Phascolus vulgaris.
Proteins. 

The short-term N ha lance tnethod with Multiple intakes was used with groups of 10 men on av. 2,1.8 yr old given a diet bahed on cassava ior li:mitain without or with beans so thatprotein intake was (I. 0.2, 0.A, and t0.6 gikl, daily. F.von wilh intakes (f N of 105.7 rnd117.4 mg/kg daily, the nin did riot reach po,;iti"e balance. 'roteii digestibility was 5.7percent for the cass:iva-bean ietr and 50.,A percent lor the plaritain-bean diet. "me:,i Nintake required t reach N equilihriun for the cassava-twaiu diet was 114.3 mgkg daily,varying fror 81.3 toi 172.4 ng,k, and fhr the planlain-bean diet 111.9 mg.'kg daily,varying from 83.6 to 219.3 Tn,,kg. In '1 of 5 men who took part in both studies, the Nintake required to reach N equiii ibriurn was greater with the plantain-bean than with the
cassava-bean diet. JAS (extract)] 

00197 

26561 V;AR(;AS, ,1.F..; iBRFSSANI, It.; NA\"AtIETI., D).A.; 11R.,IIANI, J.E.; EHIAS, 
1..G. 1984. Efecto de la Suilemleiitacion de proteina :11iiral y cnergia en la calid:ad
proteinica de dietas a base de arroz y frijol cn hoinbres :,diltos. (Effect of animal proteinand energy sutippleineitation oniT rotein quality of ,licts ihased on rice and lican; in adultmen). Archivos I.atinoainericaoi u de Nurici6n 34(I):46-68. Fs., Sum. F's., En., 23 Ref.(hrod. Costarricense de Ivestig.aci6n y IFinsefianza Nutrici6n y Salud, Apartado 4, Tresen 
tios, Costa Itica) 

Dicts. Gu:temala. I lunian nutrition. P'hascolus vulgaris. Protein content. 

For 10 days men were given a diet in which, rice an( beans supplied 60 and 40 percentof protein, resp., and 46 kcal Mie/kg daily. Regression coefficient between ingested N andN balance was 0.76 plus or Minus 0.11, and N for niaintea'ce was 96.2 plus or minus13.7 rug/kg daily. When the same diet was given at 51.2 kcal Mc'kg daily, the regressioncoefficient was 0.8) plus or msinus 1.13 and N for Tmaintenance 90.I plus or minus 8.7 
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mg/kg daily. Differences between the 2 expt. were not signilicant. When 10 percent of
 
the protein in the diet was replaced by milk protein and given at 45.2 kcal Melkg daily,

the regression coefficient was 0.96 plus or minus 0.08 and N for maintenance 78.6 plus
 
or minus 10.2 mgikg daily. These values were significantly dilferent from the previous
 
ones. When the same was given at 48.9 kcal le/kg daily, regression coefficient was 0.86
 
plus or minus 0.7 and N for maintenance 82.A plus or minus 10.2 mg/kg daily. (Nutrition
 
Abstracts and Reviews)
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26571 VAR(IlAS, E.;III"SSANI, it.; NAV,AHI11, I).; IllAI AM, .. ; EIIAS, L..(. 
1984. I)igestihilidad lie de dieias clalboradas ; Iase diearro y frijolesIa proteina y e,,ergi: 
en humanos adulllos. (I)igestihility of prolein aid cirergy iil,ltsbrased (n rice rid earls 
for adult persons). Archivos Iatiuroarrrericanos tie N trici'n 34(1):109-I 29. ES., Surir. Es., 
Ei., 15 Ilef., II. (Inst. Costarricuise ie linvetig.rci6n y Fi.ci-ian/a en Nu(rii6ni y Salhid, 
Apartado 4, Tres Itios, Costa ]tica) 

Diets. I)igestibility. Guatemala. IIhaseolus vulgaris. Proteins. 

For periods of 10 days Mt)men were given diets based or) rice and beans to supply 46, 72, 
or 103 ng N kg daily. When the basal diet (rice provided 60 and beans 401percent of tie 
protein) was given at 103 rug N,kl and gross energy 50 kcal, kg daily, apparent and true
digestibility olN was 59.1 resp., digo nf energy 93.X and ofand 71.8 percent, i ilhty was 
Me 92.5 percent. when I0 percent of the plait protein was replaced by milk protein,
corresponding valu.s were 05.3. 76.S, 93.5, and 92.1 percent. When gross energy of the 
diet was increased from 45 to ()kcalikg daily there was no eflect on N oir energy ab
sorption. Apparent digestiblity ofN increased significantly when the amount of' N inthe 
diet was increased and stabilized when N intake exceeded 1()0 nig,'kg daily. (Nutrition 
Abstracts and Reviews) 
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23631 WILI MS, K.C.; NIIII., ,%.IR.; ,M,\;', M.II. 1984. 1lie nutritional valie of 
iay lieii (I'liaseolus iulgaris) frillo iii), aitoclain oir dry extru,,ion as a misture i ith 
soya liearirs for groin sits.pig l'rrceenlings of tire Auilraliro Society of Anii:,l l'r,),lurrion
15:635-638. Eni., Suir. li., 6 Icf. ( )[i l'riiiary Irlutrics, Aniial Research Inst., 
Yeeriirigpilly, Qhl. 4105, Aurilrsilia) 

Nutritive value. l)iptstiblity. Anin al nutrition. l)iets. processing. Australia. )ietary 
value. Oceania. 

The apparent digesnibilities of')I, ONI, Cl1, arni energy estimated by substitution were 
83.9, 85.9, 81.6, and 84.9 percent for a blend (55.15) of navy bean and soybean 
(Nlf-SOY) extruded at 146 degrees Celsius; 93.5, 93.9, 91.6, anId 9,i.gpercent for Iull-lat 
soybean (FI-SOY)extruded at 1,1) degrees Celsius; aind 93.9, 91.7, 94.1, and 93.3 percent
for nay bean (Nil) iut1claved at 126 degrees Celsius for 15 min, resp. The nutritive 
value of Isocnergetic levels of these processed beans, raw NG-SOY and NIl.SOY 
extruded at 121, 135, 157 degreces Celsius was pig gro w h test. lie rawor assessed ina tl 'I 
Nil-SOY diet caused severe scisuring anid was gicn only for 2 wk. Growth rale and feed 
conversion of pig's led on extruded N II-SY mproved as the extrusion erup. increased to 
135 degrees Celsius but declined with hig her temp. The nutritive value of isoenergetic 
levels of autoclaved Nil and extruded II.SOY was sittilar and significantly better than 
allextruded NIl-SOY suppletietits apart from that extruded at 135 degrees Celsius. (AS) 

(1)
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23916 VI1.IiAMS, P.l'.V.; IVUSZTAI, A.,|.;MACI)EAII MI ), A.; INNES, (.W. 1984. 
The [Ise if kirhliey heans (I'lIrscouIlrs vilgaris) as lIrrtein suillements indiets for young
rapidly grn n,righeef steers. AnimIa Feed Science airnd Tecihnhigy 12(I):I-10. Fi., Suni. 
Eri., I I Ref., II. (loeitit Hesearch I ist., Iuckhuriirn, Alireen, All2 9SII, Englaini) 
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Diets. Nutritive value. Proteins. Dietary value. United Kingdom. Animal nutrition. 

Rolled barley was pelleted with supplementary minerals and vitamins (diet I), wil sup
plements for SItNI (diet 2), or with 50 or 75 percent of the supplementary protein sup
plied by soybean being replaced by protein from kidney bean cv. Processor (diets 3 and
4, resp.). C1 content of diet I was 11.5 percent of the )M, and in diets 2, 3, and 4, it was approx. 15 percent. In trial 1, groups of 4 steers %%ith a iean live wt. of 203 4 1.8kg were allocated to cach of tie dietary treatments. lolond samples were obtai ned fromthese steers before they i cceived the expli. diet., alld() and 13 days days alter they %%ere 
introduced to the diets. Four days ;ulterthe stcers were offered tire diets, 6 out of the 8steers given diets conataing k0t1y heas %%ere excretig loose watery feces. All steersgiven diets coniainiig kidney beals developed arlitdectin aritlbsihes to a varying extent byday 13 of the trial. In trial2, the pelleted diets used illtial I were ollered with 2 kg
hay/day to groups oi ,Rsteeis of .,iutlar type ar(t %%tover a w) day pet',., tie live wt. 
giams of steers ollcied dies I, 2,3, and 4 were I.P16, 1.28, I 05, and t0.86 t 1.11 kg 'day,resp. Steers coisuied ,gilcanily Iss pellets colmiiirp, kidney heaus, diets 3 and 4giving Ittakes of 6.5 s., compaied %% 6.8 

aind 2, resp., compared %wth 6.- and .1 kg dav Jor diets I and 2, resp. 


iid 1 2 kg d, I ilti and 7.1 kg/Idy for (iets I 
Ford coitversion

efficiency of steers on diets 1,2, 3, and 4 was i 5,5 , 6.3, and 8.5, resp. Incorporating
kidney bean sit the diets of yeailirv; cattle was detimitial to the health of the cattle and
 
depressed daily live md.gain!;. (AS)
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27(076 ,VUl..lAl., If.; CAI AII K., C.; ,N ., I'. 19(4. Nejoramiero del ,,alor
nutritiio delpall Co l hallia fieieul. (Imlirreicnt if tirenulrilie ',:illie iF hiread iith

liean mhur). Sirmi ic 5-(1-2):wt-'. I"., Ntint. ll., I,;., 5 10-. (lI,..de 
 I
h i,,tig;ioues
Agrope'uiria%, l:stacilJllXllerinlluital La 'latiia, (:ill. 5.127, Sanr i;ago, (hile) 

Phaseolus ii;h.'ar,.Culltas. Stard.h coltent. iHean stanch. l'ntiessmrg. Chile. 

To Inlprose tile ilutrltise ic .1,%:&I,- l read 2, ,,X, arid It I-erceritbean tHutr ,as substi
tuted for wheat flour. I ieiriulicnice 0I lie b0:aiI Ihoulr oI the lailolopical characteristics
 
of tIe dcIu,,h aid (in the lleuIent parailiners ol brad qilihry were anialy/.ed. Increases
 
i !;;c:ld.ilt ald iII prltcrl pcLslita;i-'o ' ihlaiit'd %llhthe addition of heall flour.
Wviii beart Itour ;uh,.titit'lt\t ] lilpllrtal
th r tp k1 iw I'cc'ntiul, alteratiionis i the

oir;ail lcptic ant ph , li al ill'hailal prpcric,i th i(d; iOw(,rof bread itialily
svere
 
obsered. Iiiture tili'' miulh tsauiliit Iht clniiiucl chili g' i ni eii c 
 n IpIlioll,its
Isritritive %aliicIII lal ax,;s Cii ',;., ilt cll,.rlal i and oliller accetPability. (AS) 
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304643 AN(ITI.IS, R.('. IIl'; IIN () 1, 1..; ItSISON, It.; VOI)jO., C;.; OC,,N(,

R.N.; (IUI., G.G.; VI '(III.\, NI. . 1'815. tio a:ailahrilil) of ulilieral lellcli.ill(lie

IBrailian hauie fooil s -del of r ice and 
 t'auls. Nlltlihion Ie',e.Ucilch 5(9):969-9811. Fn., Slim.
EIu., 314lie-.(Ce(rtr te Ntulticao, I elllto.
de I'isiilolii e ltioli-ic:, 111t. de (ienuci'u

Itiieilieca,; utu l..'Uliersidadll diei Sao Pilo, ('aixa 
I'utlal 044315, 041.001) S-ao I'miilo-S i 

,
 
llra-sil)
 

I'liaseolus vtl,-gains. l.ahoratotr y aiirals. Ic)ts. NuIrilise valIe. t1. (a. Irazil. 

A tinirieral balanice sheet anrd a liilificitiotn Itest ,wre nsed to detcct the limoiting mtinterals
and trace elcirierits in It0-day diots iofii e and red beans (RI) or RIb suppleitseriled with
milk (RIINI), led to 20 male Wria sseanli rals. Idy %l.gait, food Iutake, aind foodconversMon ijelficc\ were si,iiilcauitly higher illRIINI grItlp than ilI Rn oes. t ile
balance sheet Iridicalcdilcatise reieritiori of Mii, I-e, it, (.Ca, Co., Cu, Cr., Mo, arid P illthe RIb group, with ;asigruihcaive IrriproveerIt only Ior ('a iu tire R tIMgroup.
Fqortlfication of the IM diet wvith Ca and I, rir with Zn enuhaiced tire growth rate; tiis isattributed to the low level of Ca inthe RII diet aid to tire low birravailability of Ca arid 
Zn intire presence of phiytic acid arllIiber. (AS) 
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28245 BULISANi, E.A. 1985. 0 cultivar de feijao Cirioca 80 (hean cultivar Carioca80). 0 Agroomnico 37(3):165-166. Ilt., 2 Ref. (Secao de L.eguminosas, Inst. Agronontico,Caixa Vost-i 28, 13.100 Canmpinas-S.,P, lrasil) 

I'hascolus vulgaris. Seed. Amino acids. Proteins. Digestibility. Nutritive value. Irazil. 

Ilean cv. Carioca X0 resulted front tihe cross between cv. Carioca and all American line,Cornell 1'9)2,12. It was selected for its resistance to anthracoose, rust, and BCNtV.Carioca go plants have a iore erect archoectnre than Carioca plants. The evaluation ofthe nutritional value of C atioca 80I seeds revealed 
digestibility of 72 percent. 

a IIV of above 80), and a protein
Large-scale cUltivalon 0 IOthiscv. is recommended for the

State of Sao Paulo, ltrazil. (CIA I) 

26091 .IIING, S.F.; 0/I )ONNI-II, A.U.; IITI MAN, I.A. 1985. lluemce of freluitet alld Itllo-tcrieller nlietllrt1t tiooncolonic fIUt'ijioti arid ferlmenttlion. AtmericanJournial of Clioical Nutrition .41(5):909-918. Fi,., Sum. Fi., 31 Ref., II. (Dept. of Nutri
lioral Sciences, Uni. of Ca lifornia, BerkeIcy, Ca, USA) 

Dietary value. DILets. Fatty acilt. l'alr0,eOlos vuliarhis. t SA. 

'Ile mllijuence of u a loti 

tioi wa%1slrvt 'darle It k gt'Ipls 0
 

l,'ltrit hl rio' t)Nilirliiii of h'itrie seeds On colonic fort
%'cUt'1 of ste Sioil' 1 1;'. P liabitlly tonsuimed,egti"eseeds as part iftheir nor.inI diet id tire .od ;' ltoIforll CoFISiirdIle'uIones.No dillfeteces bchen lihes' ,row;s coull bo detemil for fecal output and fieqteocy.Intestinal traiisit toln, V.hA cxcreutiti, or l'cal pll dtlrm 2 I day stuidy periods In 111ihsubjects coinss,nc, villier their usual diet or 1l00 p red kidoe, beans, daily. I he additionof beants to the diets of botll 'rips priied sugritfiaintly more dietary fiher and

produced greater lecal output and i h;,i r coiti ofdetermSined by 2 VIA in fecs . Fecal output wastdepennt p;raitl. dlrtiry Ilfr oltake aili(] V FA excrelion. liealnsprovited I lihi'sioloicaly uefol olce of ditiary fiher alld laorahly influenced colnOIC 
function. (AS) 
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27266 VAR(;AS, 1.; 1HI'EN.SANI, I.; N, \V ,I111F, I).A.; IMtAIIAN\l, .I.1E.; I'IAS,I,.(. 198i. Nle,,a :iltertiatike Itir: lc' cuti t-t"orcttnteliilacihle'i s tie iige%ta tIe iproteillaen hltuitait. Nece ,idaties tie jtriti e1t oii atiI' lll poit lachit 41 :lta:lli1t'11tal|otill dietas abase tie afro/ y Irijol. (A lien allrotaclt tohstiaitte recoi1onted tiit'tar) ptrotein ittake iii11ta . Protein reluimtenettx ii i adult ptiinlttn :iais dictts hued on rice ati lll.t).Arcitso.t ,;I titttstillertestlttts de N tlrit'it11 .15(t):t9.-.I i.%s., Sull. Fi'., I'll., 12 lef. (111.I.Costarriceie Ie IrtsCsligaarciIt ) Vtl'iallona en Nulrici(1 y S:ltd, "Ire lItios, Costa Itlea) 

PIhaseolus vula;rIs I)iets. I luma nutritioii lroteits. C'osta Rica. 

A tiew approichl to lslille ti llp f in lit-d,, (if a popl;ii ii is plroposetI cl; illo.hatiots ate <i11madeill the prteiti intake ofI ailis 
tec(

ntidfit', hlad oII tice anid tearns. Nbalace data pretily r:p otd lor .1t aullts Mtll had paInttici;tetIfi Ii t) N balance

periods giveti diets 
biedl in1x andtIllr . .ins atilt without animnalergy Suppen1tti;Ittiin, prttleiii at1d/orit elweroe ttl lieIn11tlid is; bshast on the cirvililleat respontse between N Intake arid N lialance. I lie 2tid der'rce equation decriin tine relation between
N balance and Intake 
 is; calculated. ss:leu salutes tbtamd v imeans of tire quadraticequation were cotipared with thoe obtaited by the, trtadilltal linear equation, they weresimilar (I' less than 0.15) for the 2 calculation tethtds 'I lie recmmuended protein intakeof anl adult polIulation giver a diet based on rice and beans was f0 0Iiand 1.77 g, kg dailyfor the quadratic approach aIst] the cotiertioinal inttliod, resp. WitenIthis diet was supplerented with I1I milk pltrt.tem and With tIle saute energy value, the calculated proleinvalues w%,ere).65 ansI 0.71 g,'kg daily for the 2 methos. Itakes of each atnrj all essential 

,1) 



amino acids met values, with the exception of isolcucine and the S-containing amino ac

ids. [AS (Extract) 
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28936 Bhl INASSEY, Y.; KIIAN, K. 1986. Forfification of spaglhectti Aith edihlelegunes. 2. 1Iheologi:al, procesing, ind quality evalu.,tion studies. Cereal Cleristry63(3):216-219. .1n.,Slun. En., 20 Ref. (I)ept. of Cereal Science & Food Technology, North
D)akota State Univ., Fargo, NID 58105, USA) 

Phaseolus vulgaris. Laboratory animals. Diets. Nutritive value. Zn. Ca. Brazil. 

Spaghetti was prepared from durum wheat semolina, blended with 3 percent vital wheatgluten, and fortified with 0, 5, 10, 15, 20, and 25 percent of nonroasted or roasted navy,Pinto, or lentil their protein concentrates, to increase protein quantity. Suppleflours or 

menting semolina with 
 legume flours or protein concentrates caused an increase infarinograph water absorption except for blends containing 25 percent of nonroasted androasted Pinto bean flour, in which a slight decrease was noticed. Dough developmenttime and stability were higher for blends containing nay or Pinto bean flour or proteinconcentrates. Fortilied spaglrhti shattered earlier than control spaghetti. Cooking lossof fortified spaghetti was higher as the level of substitution increased and higher forspaghetti conitainig protein concentrates than for spa.hetti containing legune flours.firmness scores of fortified spaghetti increased with level of fortification. 'faste panelevaluation showed that spaghetti supplemented with up to It) percent of legume Ilours or protein concentrates was awceptable for all parameters tested. All panel membersshowed preference for spaghetti containing legumc flours over spaghetti containing protein concentrates; however, spaghetti containing I1 percent protein concentrates was alsoacceptable. Spaghetti ma'fe from roasted samples was preferred. A beany taste was reported for spaghetti containing 25 percent of nonroasted legume flours or protein con
centrates. (AS) 

0107
 

28935 I1,\IINASSIY, Y.; KI IAN, F.; IM,\RMOll), It. 1986. Fnrtificati,n of qlaglietliIsith edihle legiuiries. I. l'h)sieicichenial, antinutritional, anmino acid, and mineral econosiltion. Cereal ('hinistry 63(3):210-215. Enl., Stll, Eil., (Ieit. of Cereal Scicnce24 Reif. 

& Food Technology, Fargo, NI) I. I.,
 

Piaseolus vilgaris. Ifearn hour. Protein content. Ash content. Fiber content. t;at content. 
Mineral content. USA. 

Legumne flour was obtained by dry milling nonroasted and roasted seeds of navy bean,Pinto bean, and lentil.I'roteit concentrates were extracted from the legumeIlo((rs byacid precipitation frirn dilute alkali solution. (olparison of the chemical compositionof the legume flours aiil their protein concentrates with duruinl wheat scnolina showed
that all legume flour contained significantly highe protein, ash, fiber, 
and fat cmntentsthan durum semolina, fortified spagihetti was prepared from blends of legunie flour

protein concentrates with a 

or
 
strong pluten durui senolina. Protein, ash, and fiber contents of the fortified spaglhetti exceeded the levels for the control spaghetti. Navy beancontained the highest amount of tripsin inhibitor and hemiagglutinin activity, followed byPinto bean and lentil. ILegume flours also contained higher levels of both activities thanprotein concentrates. I.eguiie flours and their protein concentrates had a relatively

higher level of most amino acids than duruim semolina. Mineral content of legume flour,protein concentrates, aii( fortified spaghetti was considerably higher than that of the
semolina or control spaghetti. [AS (lIxtract)] 
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29689 II,,NCO, A.; N,\VAI I T1'I,I).A.; II SS,\NI, It.; BIRA\IIAM, J.I;(;()MNZ-B I-;NI"S, It.; El"IAS, IL.(. 1986. Composici6n quhinica y evahlaciiin de 1.acalidad de Ia proteia del frijul enrhiunanos adriltos por elnirtodo de h|alanc: nilrogenaldo 
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de corto tiempo. (Evallatioii of the chenlical conmosition and qu.lity of bean protein inliumaui adliltby the short-term nitrogein hal-ance method). Archivos latiornaericanos deNutrici6n 36(1 ):79-97. Es., Sum. E-s., En., 25 Itef.II. (Inst. de Nutrici6n de Ccntro 
Anerica y Ilanarl:', (;uiateua:l, (;uatcmala) 

Phaseolus vulparis. Cultivars. Proteins. Analysis. Water content. Mineral content. N.
Inhibitors. 'annin content. I'llytolaegLgltih1nins. Fiber content. Atitinutritiunal factors. 
Diets. Nutritive value. Guatemrala. 

Three common bean var. ,,ere chemically analy/ed aind their proitern quality was evaluated in 12 human male adult uhjcts by the short-terin N balance rethod. chemical
analyses were performed for hoth raw and coiked grams, t.ookurg reduced the Irypsin
inlhubitors by 28-73 percent, heral+,',lutrrIirs 0 percent,tI1 tannits as aijd hnnic cquivalents 9-72 percent, aiid as calechiri cilivalents 55-7S perctrt, arid alkali-soluble N 65percent. Red aid black liears contained irrore residual tr,*sirin irlihiors id tanrulirs tha;urwhite bealls, while tile lattel ciiiit;iitd uune alkali-solule N. Although crooked coluirelreanls had more anhrIuiritoial factors that altect protel diieslbilhty, their protein qual
ity was sirrrl1hlr to that of wlite heans. 1Iris could he explated by tire fact that tire amino
acid comnnposiiorn aid, or balance of a.isror tied N in red arn hlack beans is better than thatof white bealns, So that tire fina utrlilial value %%ill he,deter ilred by tilesuin (f inter
actiom , 

hetwen all factirs. 1a i(O ilt 31 var..rtildwid pr irit'ih at least I potl itl i a tlydepresslir it) hlr,.hr corncni. thartie oilitr 2 var lht'clow tire rov.rall dilltrercus fotilLinoceri treatinirts (lratl vrt ) alldr,,lual lctt (,lays to a;pIatilorn) wire rmall orfloreXilrll, lt,ol, ollloreorCejsiikai (I' ,relter thaLl:; IO) MrWeIOritd hetwell subjects ;inoN hoa;trilcr n Ale s\wl' , jtlorreii k','day washl hofr iot enotgh tormraritain N la-ii siibjin , iht aloe;is:ct led n wlthr tile ilOnkprotilir solce. Accord
i to j alionis, it). G j,,i ian prritii 1,i, (Lrv are llece-a,,ry fOr N balaice illIrale 

adults, andI.2-I.1 g hean 1i10h ;uet'
re fcrlrelllhc-t. (AS) 

0 109 

VN, t 01.1),

feeding dry brans ont rat Iotanriac 1h)%eterol. Nutrition 


27299 ('I IA NG, K..; I'IIII S.; I IA I It.; II1() N (;. 1986. I':iectof 
Ilteports Internationl

33(4):659-664. I i., Srirnn. I'n., 15 lIde. (I)ept. of Food & Nutrition, North IDakota State 
ULtii., Ialr:o, NI) 58105, ('1.1A) 

IPhaseo~lu\ti
[;t Anllrial imlrillon. Ditt!. l ian Hr ,tU~SA. 

'IIthraility rh sarini. <hi Iri-, l,,otorOtr plasria trul cholosthrol in outibril rats fed ahigh linid hylhi hwlc--nr,l dirt so;vu iriettaird MItn' rats )i days old wire fed casen 
oir wel-riutla,,d diy he;ri Iblrl IoM 1 sk. I Mairiat1u1AlclitrhSterol was deteririled by
ai erirrllatllc pr1oihluie Risljts sh 
 tlhatil repllauceniret rif ca-seirr Iry tie 'et
artticlivrh :;hour, rnodid Lause airy 1;'luhCarlt ri'elictoo illplasrma cholesterol iii
 
rats; led tire hr11,1lipjd, tiu; chilstir ol uitt. (AS)
 

tll I 

28)12 I IONANGIIJ), (.NI.; I)I1I'N, It.;I'I' :(t;;UNI, 11.0. 1986. I'roieu ,iwciergy,anld lineral wiljiatiro in rats fel rict-l'tiiilei licr;qn;nil;. Illarnuii I'llatit Food'; for
I Iiii lnur 19-137. I'll.. tom. I-n.,40 nef.(Natil InAt.Niatiliin 36(2): r)fAllilialSceice.,IDept. of A lllllalI'lh),iology & Iliochici,,try, 25 Itolii:hedsei,I)K-1958 Fircderil.,er C,
 
I )Ciiui ak )
 
IPlaseiiluS vul;,oris. Animial nuitrlion. I)iets, I)lgestibility. Ilioteiis. Fe. Cu. ,it. Nutritive 
value. l)erittar k. 

Protein, enertgy, arid mineral utilization was examined in growing rats fed cooked, dryleJurine scenls In CrntItlrillt vlth pirisLIed rice 'lie legurries tested included 3 var. ofcorinnin [)earts (black, hilte, arn] brorv) lntls, ai] peas. 'lie ri:e:legune mixtures
(1:1 N ratio) were the only dietary sources of proteri, /n, IFe, and Zu. The rice:black 
beall Itlltutre tested atwas al a 4:1 N ration. Nutrient utilhtatioti was studied by bal
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ance trials and mineral utihliation was further assesseid by tissue analyscs. 'Irue protein
digestibility and energy digestibility of tile mixture were high. 'lhe BVrice:leglume (1:1)
varied little but was lowest in the rice:Ienil mixture. The rice:brown bean mixture had
 
the lowest amount of utilizable protein. The ricc:legune (I :I)mixtures did not adversely

affect Fe status, as measured by liverFe content and blood hlm iglob in and henmitrocrit,
 
or Cu status, as tueasured by liver Cu content ,lit( plasmia certloplasroin. Fcmur Zn
 
content, however, indicated a suboptiial /n status. iitcreasing the ditary N front rice
 
in combination with black Ieans resulted in a substantial Imilricient o1 IfV',
NI'lJ, am]
Zn StIIUS Of thle a.i1tilS but hald a:negative ellect oi utilizable protein and Fe status of
 
tilerats. (AS)
 

MI11 

29701 ,)VllF'lRi,, A.C. 11.F;SM(;AiItIIII, V.C. I')86. I'lHckt ditt coitaininl(of dry

leai%; (li.' it, rm c,\rt'iii of ilo|tlnicoo; Iitron. Joirnal of
iolg; uilgark IL.) on 

Nutrition II (,(12):2.87-2-192. l:., Soum. I'n.,12 (IDt'plo. I'latiameno ,%linientar
l0c. de 
c Nutricao, kI'auliade, deL I[ , cgt-h11lria de X~lllllllo%,e %gricohl , Univ. 1'ial1ual lide 

Callilpilms, 13.1110 ('uuinillinas.i. , lirasil) 

a;mi;ils. l'itviis. 

Nutriti"c ailue. i i'il.
 
lIh CseolUs Vul'aris. I tah)iattrt) D iets. I)i,,estibility. (fycinte. N. 

\\isar r;ils )ii0 ),,ti u tOr11lfiis 'i l1,tt hIr 2.1h1%'wi j('(h'ttill,t elititi;illy with
 
II) n.,';r,, 'iic,, 1) ,'7q. u I ti i I ti h ;il ir Ittllio the rals %tere fei] a diet
 
ctilitiiiiiii', 10.5,; 'ih1 , lllliri. i)15 Iell c[I lit[lIcinl i i ,'l hy l' Orlif ci-atein,
l dry li or 
a protchltl-lc h'l mii htllllll ti a , h,% balalic. R ilhti.i iiV In the h'sLO O rils
 
fedilcaisitn, coko I i 
 tans i lik ',,*idii Ir ~tsi s%;s ii ), mtles Iirt, r. resp., 

i (dI Itd the I 

anstrill;,. fiel;lite, hincal url Icttil (R i ,I-0c)X0til less (Ilt) lilth 


tlin i lt c i'<,- ritilh-lil it . . pp relil prilte lil,estihilhty shimti'c 
I ,h Itr Illan ra

ditacti ity it|the itis c Io (i
IC,s. tliwrlatiii (11vilial Ic,,-; than 0.111) \as denirim .
 
stra iito I -ti n r:I;I I,;tI I i i r IthI iM lt 
 ; , Ii li t'c ol rats1 it lC l
 
wIlII (1I.1l ,);,tNIcI. r.. I i I , I IIlilt-i i at l y iii li it i 
 ii r isfed th l illereni t 
(uthr i 1 Idl t dilhlle rl'illfi.lif K- (I' ii lnial )rICY; lili(1 iM) I'idtteiCln us N 'Sxcrt,llin
 
of rats ile hani dint 'iri;ittilh Ict e,lito oftItllleiilth'cetious N:tiirker N, based
 
Oilthit 1 lit'! tht' lts that r;il ted 


, a! 
i t el . lte'I Indlic;lt't e t i ciint;illill1 ilit'ts e nt elt'l
 

si lrillIc'tit'y mII t ii lit-i l, '\. thii Icd the dite
th st. ii tilrl , e et tlhiolih tht caselli

(diet hilhad lit ltu i d I t tllJI i'id-teit t Irt
.., ll s eu, icrtlili lium the It itetti ict ,\s 
a conn,ttjunfe, a;tpilliii dirtlnhitly aid V 0,1be;iii Frililnn are t'mier;illy tldtresti-
Ililed, allihtiilih the ieuI Iia \s-; flt ;lltetlII by tilt!enidinp nis N excretion oltie rat. 
(AS) 

CARIIOI IYI)RAI IS 

9678 ILIAO, T. Sluilit if I.-fuIcoe ielaiholion illhihil'r lulail,;. I'h.lD. 'Iieh.si. 
Coluimbus, Ohio State tUniitersil), 1972. 129i. Lil., Soiil. I'il., 96 Ief., II. 

ilhaSCOu; vulgaris CarbolNlrate content. Cdll walls. (dycoprotis. Atnalysis. 
lllytullacillag.',ll tic-:.s, caves. )IniCS. M etalitlhso .i".l 


The 1ir set ice if I -futie, Wa 'ii. itmt tiratt' l i l eLecell-walll lal;ILii taridC,pih ylt lien ~|, I I I IIn and lilt microomiaI IflZIc lt 10 1 1 .;M vulga,;ris).Ii!|l I ;II (IllasCi,USll+ 


Atn itZ't+t pieparatin frm tile heart leaves cata'lyed lilt'IUdUlcio anId tntilflCrt;iliOil 
of ( )P-I) llatilloseti i )l-I .- filcose. Similar pit were oblailcd fromit lcrpar;tions 
flax leaves, pea seeds, heat ;lltiJ ,,crini, etiolated Scdlhil,tS of Vii-na radiata ( 1) aurus) 
ant I'. vulgaris. (S iiiary by FiteldCrop Absiracts) C03 
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16777 ORTEGA )., Ni.1.; ROI)IIGUEZ C., c. 1979. Estudlo de a~tcares soluhles: ensenillas de frijol (i'ia:seolu, vulgarik I..). (Research onl soluble sugars in iean seeds).
Agrociencia 37:17-24. Es., Sum. En., Es., 15 Ref. II. 

I'hascolus vulgaris. Seed. Composition. Carbohydrate content. Sugars. Analysis.
Iliochemistry. Mexico. 

The comnposii of soluble sugars in 24 common bean var. behInging to 4 groups of tile
infraspecilic classilcation, was studied. Sugars were einted from paper chromotograrns
and quantitatively determined thehv 0henol-sulfutlic acid colorinietric method.
Stachyose, rallinose, inelilbiose, maltose, sucrose, gluctse, IructosC, and xyhuse were idenI.
tified. The distribution of each sugar anung tire gcnotypes was variable, but an all tile 
cases, the quantity of ol, osacci irlides was greater thran tire rionosaccharides. I lie most 
constant sugar in all genotypes was stacihosc. A classilication of beans on the basis of 
staclyose contert was inmade. (Author's surmrary) 

16776 ORII:GA I)., NI..; U ORI;CUr/Z C., C. 1979. t.taaio le carholiidrato,; ellvariedades nexicanra, ie frijiI (]'lacorrl,, ,,lalari, I i'llhaacoslas coccinu,,; I..). IResearch
oil carbohydrates in N1exican lean varicties (l'Iaonls ,Illgari aad I'll:awonlI,; coccinaeus).
A grocicncia: 37:3.,-49. Es., Sum. I'ln., Vs., 17 Itef., II. 

i'raskr,lrs vuil'arri ]lti.oluS O, (uttwCeiiCiS 1r%,Sif-el ciirr;,crs. Crrrporr ltitOn. Starch 
conrtent. Carhohidliiti corntenit. I'riteri contieit. Iliochenrwtr'y. Analysis. Mexico. 

A total off oS ,,t.,notypcs, classifid ini I j,rtwipl;, 6 helorg,,i to I'iraserlus vulgaris and onle 
to I

)
. COCCuicuS (AvirOCOIre g'rroup) rCie nal)/ld. In raw scts, dctermiato ns of starch,

direct, indirect, arid itolr re uctttvr, wcrc 1 VtrI[ inISstni trs Trite P. iris Iss soluble sugars
and starch than 1. Coccus. st;arch icprcwl.. oriire i'. hall of the N-fice extract arid
crirrelates with scd Nizc. I helyuir I aud %Noct?c grolups pies:nt the highest soluble 
sugar untent. liecchractcristcs oI ac~thJroup are diocussed. (Author's summary) 

MIS 

26979 ITS 1I4[, G.; IIOSili'l 1), G.L..; I/.(tIll i)(), J.A.; l:-I.Ii tSAx, A. 198t).
An I I'ilC method for tie quantiitate dhetermination ofuloirtractural caraoh)driatcs in

tissues 
 of cuona hean. tII Michig-an State 'ni,,ersity. A ;.ricultural Exiarinaent Station.

Saalla-'t Valley ilean-ic etl iesarch 
 I arm and IRelated lcait-iBect Research. East 
I.alnsiug. 1980 Research Report. jpl.XU- 8 

.. i:r. 

Analysis. Caroirirhydrate crrtcri hitter. leaves, l'etiohis. Phascolus vulgaris. Pods.I)r ma 

Rots. Seed. Stems. Sugar cu tent. USA.
 

Air accurate :mialytrc prircciure for rapil scparairro and quantitative determination of
free sugars arid s,atcr-soluble starch tissues of cooinoin rn lean was developed, using 
high i)erforir;aiCe likiuid chroiatrgraphy. ' lie data oltained are presented in table forri. 
(CA]) 
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17746 MON I', W.C.; MAL A, .I.A. 1980. ixtraction atad isolatioln of soluble attd in
soluble fihcr fractio; Iromite pinto heart ( ilaweolu,; %ulgaris). ,Journal of Agricultural
;rtd FIood Cicuistry 28(6):i 169-1174. En., Sum. Ea., II REf., 11. 

I iaseolis vulgaris. Ciooking. Fibre colatent. Protein content. Carbohydrate content. 
Cellulose. Fat content. Anralysis. USA. 
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A method was tested to separate the iber portion of the pinto bean into 13 fractions. 
The mcthod overcame many problems which make extraction of fiber from high-starch
and/or high-protein products dIflicult. The lipid. ianiy acid, and protein content associ
ated with each Iractiorn was investigated in both raw and cooked beans. Cooked beans
contained more than twice the amount Of solIblC fibFer than the raw pinto beans, while 
the cooking process reduced by one-third the extractable hetocellulose A and completely
depleted the hemicelhose If I-xtraction by this tcli IC revealed a 5ff percent decrease 
in the levels of h, nocelltl,,se and crude celltilose after the cooking process. Some protein
Corttantill,atot was fourd Il all fiber hactions except the bound pectin. Lipids, as 
phospholpi ds, 0r;ol gl ycclides, dpl yce rides, trig lycerltIs, and lice [ally acids were lound 
it all fiber fractitns tested except at the htio,,rlcllO;C leel of the cooked beans. (Au
thor's Sumlitltnar') 
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16729 '1KI. . , II.F.F.; i, \IISIA, C.7%1.; CItI )l'IT, N1. II L..l . 1)l. I; SA NTANA,
B.]".; IL A I, '1 .L. 1980. C'-lh idr to;:i ido-oiliierikei e Intihlas iicl,; lie wete h joes
(I'f:.sesIli,: ulgari, I..) ci tllnidir. eLm|Vi s:a, ,linas Gera]i,. (,\cid-digesitle carho-
Iisdrtl es aitl] ith),.ical ltt ill len te i llcItaL'axitr . w o of a na tllulled ill Vi o-a, M ilias 
(;erais). lheisia Ceres 27(151):320i-324. I't., Siiim. Fit., 7 Icf. 

PhawI' lus vull,.Lri. CotttpotilioI. (arftmli\draiteLttetil. Seed. Cultivars. I lliall nutri

in oftat, were 
d1ies.,tible cat IL t,"; (Al1 ) .laStatii ,,;l atalv.is (I' h-,I and "'ukey's test it (.t5)
sticd siprllh;tt'l 'lfcith;.¢m , ;tIll otl! i It's Al 1 ,alite; %\ere Olod to vary from
36.]72-51.3 pet ciuill irltl tiaiet al Ifw;.ic:t Il:';1 

Sevel tNI,,; Otf cW '; ,tt5, the I ,lims (Iira;its, ltra,'il, anily/d for acid-

HiiiCIIIS atifd a g nctrail descriptioni of
 
tile types c ltemalde, but limi apltclt Coriclatiit was o1un1d amtontg types. (Author's
 
Stttnnsl:iry) 1101
 

MirIS 

17438 LIAINI IAII, M.I.O.; I+ll , I.S. 1981. Chii.e,, of -starch, crude filter, aud 
oliFi:ltlccharidc- it fcrtitim:ati; dry hea:rt. Cereal Climitry 58(2):135-138. Il., Sunt.Fit., 16 Itef. 

If.p;1-4h 1.; 5ulI,,;Li. (u'iivars. Sceds. (;jrtimatim Catbli)ttale content. Analysis. 
lL )CllCnlihi;t '. 

Tile fecl of j,.ermillatLi ita 22 dC",'St'i' (iCj'It ill 11 iLtI('-; ill cathoh ,drale cotmlponietits
of red kildney, (dii.a pink (flha,,colus vulIat ,cv G lormt), antd black eye (Vigna sinensis)
dry hcauls was iltvczt I:!at.-d. Stitch. amyloe, afnd anUlyipectit decreased gradually duiring
te 6-day sprolailm,- pel iati o ia.td. I fit, of ivltse :t)tkLS ij 'ctt also dcteaewd durintg 
l+eltttlitladtoo. AcLd dt'1;ecnlt .blht, ccllosi-, ald Il r.IiIthe .%,proft,; lid iiot clatlge
appreciably duritg 'cimnatin. I lie lt'd kidtfty and (hGita ink vatr. were higher it acidp
detergent fiber afitc cellulose CollCiSI that wete the black cyc beans. 1Ilit pressure litLitid 
clroniao.,aphy %'asucl to ltcrtinit fuatitt ve cfaitge:; of oligosaccharides ill the 
geriitating heanis. I)urltig the prelitmary 5i1tkti ' pelitod of 14 It, at appreciable loss 
of sucrose, ralltLose, antd stachy-lc Imik place is a estilt of difluiston. '[ft levels of 
raltlinose aid sitachytoe coitilltL'd 1() ie;meratm- durin, itteittlliiot. 'lhey disappeared af
ter 6 days Of f'crlntltl onL fiit'It ( WiLL a pink and black eye beans. sucrose increased itt 
tie 4-day sprouts. (Author's stummttary) 

Ml19 

SA'Il1E, S.K.; SA\I.UNIKIIl:, ].K. 1981. Ishlion, partial chlaraclcri/:alion full 
mit ifittle:io ofifhe Gret Nortliern Ieami (Ihiaifclu+ ulgaris I..) starch. Journfl ol Food 
Sciences 46(2):617-62 1. Fn., Stuf. In., 28 [cW., II. 

fhaseolus vulgaris. Sced ch+ltaci.rs;. Starch cottent. Colt position. analysis. BIean starch. 
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The yield of Phascolus vulgaris seed starch was 18.23 percent. Starch granule size ranged
from 12 x 12 micrometers-58 x 40 micrometers (length x width). The shape of starch 
granules was round to oval to elliptical, and in some cases, concave as well. Lamellac 
were present on all the starch granules observed. Amylose content of the starch was 10.2 
percent (starch basis). The starch had good water and oil absorption capacities at 21 de
grees Celsius and formed a stable gel at concn. greater than 7 percent. The 
viscoamylographic studies of the isolated starch indicated its restricted swelling charac
teristics. (Extracted from author's summary) 

0120 

21033 IRIARIY, I..C.; I'EARCE, N.I. 1982. Starch graule production dluring
germination in leg nies. Jiournal of I.xpcrinlwal Itotany 33(134):506-510. Ell., Stlni. ln., 
12 Ref., II. (Dept. of IBotan-y, Univ. of Nottinghami, Nottingliami, N;7 2RD, Englaind) 

Phascolus vulgaris. Cotyledons. Germination. Seed. Starch content. 

The development of new, small starch granules in germinating cotyledons of Phaseolus 
vulgaris and Vicia faba is described; axis removal inhibits their synthesis in 1P.vulgaris. 
(Author's summary) 
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21321 M\A ,1IIN-VII.I.A, C.; VII)IA.-VAIV.\'H II, C.; t(O.IAS-I IIIAI.(;O, E. 1982. 
i igh performance liquid chroil-'t(gralhic determination of carhohydrates in raw and 

cooked vepeteale. .I ournal of Food Sci,'nce 47(6,):21186-20,48. En., Sun. Fn., 25 Rf. 
(Ser,,icio de Nutricili1, Clinica I'uerta fie l lierro, Centro Naci onal de Imnestigaciones 
Melio-qirfrrgicas de la Segridad Social, Univ. At6noiia, S. Martin de I'orres 4, 
Madrid-35, Esafia) 

Carbohydrate content. Snap beans. Sucrose. Glucose. Fruclose. Naltose. Cooking. Sol
uble carbohydiates. Composition. 

The soluble sugar conrtents of 17 raw and cookcd vegetables, Includin g green bean, were 
determined by I IC and high pcrlorrimancc liquid chromatography. In gencral, the solu
ble carbohydrate contct of vegetahlcs is lovw. For raw materials tihe highest content was 
found in carrot, red cabbage, cqgl,,plait, green Lean, and leek. Upon cooking, the glucose, 
fructose, and total sirgar contents decrease anid this dim1 inution is mitore drastic in tile case 
of fr ying. I Ile ;1rint o ' sucrose, except in the case ofIcarrot, eggplant, aid green bean, 
inicreases with cooking. '[he tialtose content of the broad bean increases in the culinary 
process. (AS) 

0122 

26908 iMENI)EZ, M.II.I.; I'OURCI ET, C., M1.A. 1984. Istudio analitico dos 
integrantes daifracao fihira de :lireltoS ecgetais. (Coistitucn;t of dietary fiber of %egeta
tiles. Studies on pules). Ciencia e 'l'ciologia de Alinientos 4(I):95-103. I't., Slim. I.,
En., 35 Ref. (llepto. de Farnacia da Univ. IFederal Iihiiincnse Iutia Dr. Mario Vianr', 523, 
24.0100 Ni(croi-R.i, Btrasil) 

Btrazil. Fiber content. Nutritive value. PIhascolus vulgaris. 

Studies were cotnducted on composition of dietary liber, isolated from 4 kidney bean cv. 
(Sanilac, 51051, Costa Rica, and Carioca), anrd grow cowpeas or chickpeas. Data are 
given for moisture, ether extract, protein, soluble and insoluble ash, cellulose, lignin,
hcniicclluloses, total and reducing sugars, soluble pectin, and protopectin in div.ary fiber 
isolated froti raw or cooked samples. (Food Science and Tlechnology Abstracts) 
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29614 GARCIA-OLNiEI)O), I.; I)IAZ, A.; VIL.LANUE'.'A, N1.J. 1985. Istudio de la 
fibra alimentaria en legumbres cocinadas segfin recetas tipicas de la corina espaiola. 
(Dictary filier in leguines cooked according to t)pical Spanish recipes). A ialcs de 
Bromatologia 37():79-80. En., Slum. Es., En., 14 Her., II. (I)epto. Ie Imroatologia, 
"loxicologia & Analiis; Quimico Aplicado de laFacultad de Farmacia, Univ. Complutlnse, 
Madrid, lIspanfia) 

l'hascolus vulgaris. Cooking. Dietary value. Composition. I luman nutrition. Spain. 

Studies were carried out to determine tilediet:iry Fiber content and cottrpo.itiOtr of several 
Spanish dishes: stewed lentils, fabada asttu liaa (iavy bean;timiat dish), and chickpea soup. 
Southgate's scheme was used to analyze coriiimmitiolt:noll-eeLuIose polysaccharides, 
clfuLosC, lignit, and dietary iber. Resp. values fur the navy bean/meat dishes were 2.55, 
1.43, 0.26, and 1.2.1 percent fresh mt. basis. Results obtained before and alter the cook
ing process were compaied to deterritine its possibe inIluence oilthcse values. (CIAl) 

0124 

296.48 VASUI, T. 1)85. \"iiatio, in lo molecilar %,-ighlt caroh)Idra~e Comlp1ttion of 
I'ltaseolls itigari. seed. I'll*teeliiinuj. try 24(4):1241-I2.14. Inl., Fn., Ief.. II.Sum. 6 
(Natietal lIood Its,,earch Ii,,., M1iui,,try of Agriculture, lorsitry & IHihcries. 1-2, Kan-
Nonldai 2-CIhm,, 'atulbe-Alacli, rkukulba-Gun, IIaraki 30)5, Jlapan1) 

l'h;ieolus vulari:;. Seeds. C;iT111idrate COlntent1.Arial 'is. Wild phraseolus. Japan. 

Variaions in the lks NI(MIcarbfhrydlate CotlipOSitlito were observei itt wild fornis or 
Cotoni he;ii seed. In ,1oF 21 saiples, vwrbascose cntent iii the seeds was quite high 
and the ratio verha'cosc:stachyoe was more than 1.0. '1This type of carbofhydrate corn
positton was iraref type A, aind has a touch verbaScose attd lowerghiher cotent 
galactittl and stachiyo;e crrloi th;in the rest of tie wild ftrs, named type If. Al
though tiletotal and indvidual caloh,Id..rC cAttent, willhtileexception of the 
verbascoe content, of tilecollivated 1o1, of tIhe coitlott bean%were higher than those 
of wild lorms, tilec:1bhVdratte citipositioti of the cultivatei hi(tors was essentially stint
lar to type If of tie wili forms. I his catbohydrate cottmplosition was consideted to be 
basic to the species. (AS) 

0125 

28966 Cl IA l', , INll .1 ,l.l.T, .I.M.; 1O. X, X. 1986. Nonstarcthy 
polp,:echaridc% f I 1haciI; garki,, and Cifer arictinun seced.;. Jlurnailiil I en, ecsiletla, 
of Agricultural aitl Food cli tiiry 34(2):326-329. 1l1., S1in1. in., 19 Itef., II. 
(latmratoire ticTechnol. I" MAliiiiellt des Nantes ('eex, Irance)ifts Anitualx, .11)72 

Phaseolus vul,aris. Seed:;. Sur;ar contelt. Cotyledons. Seed coat. France. 

Nonstarehy polysacchaides of 3 leitrUire seeds (kidney bears, lentil, chickpea) have been 
isolated and analyzed. "richlomracetic acid soluble materials represent, resp., 7.1,11.8, and 
2.1 perceit (f kidney bean, lentil, and chickpea whole ry sceils. Arabinose is the major 
sugar of' tire 3 extracts. Arleir atrahmiose:,;lacltse ratios ate, resp., 1:0.]5, 1:0.77, and 
1:1.57. Cotyledon cell walls were iefatted and then treated with pronase anilallha
amylase. fi) peicentages sere 7.5, 10.7, and 11.7 It lentil, kidney hean, and chickpea, 
resp. Cell walls frorm lentil, resp., 67, 73, aInd '2kidney hean, and chickpea contamcil, 
percent pectic polysaccharides associated with 16, 12. and 10 percent cellulose. Arabinose 
was the major pectic sugar of the .3 walls. I lulls wete mainly composed of cellulose 
(29.41 peCeetr) assocrared with ieticellulosic anl pectic polymers. they had low lignin 
contents (1.2-1.7 percent). Kidney bean hulls cintaited tile greatest percentage of tle 
(xylo:;e I glucose) pair. (AS) 
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28246 KNUDSEN, I.M. 1986. 1ligh-performance liquid chromatographlic determination 
of oligosactcharides in leguminous seeds. Journal of the Science of Food and Agriculture
37(6):560-566. En., Sum. En., 21 Htef., II. (Novo Industri A/S, Novo Alle, 2880 
Itagsvaerd, Denmark) 

Phaseolus vulgaris. Seeds. Analysis. Sucrose. Denmark. 

A simple and reliable higli-performance liquid chrornatographic method was devvr{.ped to
determine sucrose, rafflinose, and stachyose in leguminous seeds (among them red kidney
beans). A lichrosorb N 112 column (Merck) and an acetotitrile I water solvent (65:3 5,
by vol.) at a flow rate of I ml/min were used for the separation. An interference type
refractive ii..ex detector (tecator) was used for the detection. With this detector the 
smallest amount of oligosaccharide detectable was 10 ng. With a traditional deflection 
type refractive index detector the smallest amount of oligosaccharide detectable was 2410 
micrograms. [he oligosaccharides were extracted by placing the whole, dry seeds in 
boiling water for 30 ruin, blending the seeds and water, placing the whole suspension in 
a shaking bath at 60 degrees Celsius for 60 ruin, aid removing the solid material by
centrifuging. The extract was deproteinated by adding 65 parts of acetonitrile to 35 parts
of extract (by vol.), placing the mixture at 5 dlegrees Celsius fir 60 rin, and filtering off 
fileresulting proteinaceous precipitate hefiire injection into the chromatop raph. The en
tire procedure has een successfully apphlCd to s ybeais, chick peas, gardir pas,and red
kidney beans with recoveries of added rallinose ii the range 97-102 percent. (AS) 

1127 

28023 P'NA V., C.I.; O)Il'.GA I)., MI.I.. 1986. (herical comlosition, free soluble 
sugars and ma'ailable tarhmohiprates in tie embhryonic axis and seed coat of I'liaseolus 
vulgarir I . (Canario group). Qualitas I'lantarur I'lant Foods for I luntan Nutrition 
36(1):27-3 I. En., Sum. I11.,32 2tec.(Iahoratcrio tic Itimitiiiica, Centro de hoti'ulica, 
Colegio de l'ostgraduados, Chalpingo, M~xico 56230, .- xMico) 

l'haseolus vulparis. Cultivars. Protein co)ntent. Seed coat. Ash ciintent. Fibel content. 
Starch con tent. Cellulose. Sugar contit. llour. Mexico.nnzymes.Ilean 

Four commo bean var. ((in. I13-A, Zac. 40, k.ni.S.34, and Clhis 141 -A, all belonging
to the Canario griup) werc examined, but there were no significant (ifferices antong
therl.CI' content (,0i.7 arid '19.0 percCnt) was the 1aini crrMituerit illerribryorlic axes. 
'he av. values Of ash, crude fiber, and elIer extract were 4.2, 3.7, and 3.0 percent, resp.
Starch was approx. 3 tines more aiiundant (7.5 percent) than cellulose (2.7 percent).
I lemicellulnse It values were lower (5.5 percent) than those of hernicellulose A (9.2 per
cent). The mean value of the pectic substances inembryonic axes was 12.3 percent. 'Ilie 
free ethanol-so luble sugars ranged frorr 2.9 to '1.9 perceit. Verbascose, sachyose,
raffinose, sucrorse, ar galaclose were identifieid arnquantilld inemiibryonic axes. Seed 
coat flour contained cellulose (30.6 percent), ether extract (0.1 percent), ash (2.9 percent),
and protein (5.4 percent). Free ribose, mannse, aratirst, and galactose were present 
inseed coats in amounts rangirig from 0.009 to 0.031 percent. (AS) 

LIPI)S 
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5457 TAKAYAMA, K.K.; MlUN',1A, P.; WIE'SI, A.C. ILitloid comosition of dry beans 
and its correlation vith cooking time. ,Iournal of Agrictilitiral and Foo d chertistry
13(3):269-272. 1965. Fri., Sum. EVn.,22 Ref. 

Phaseolus vulgaris. P. Analysis. Lipids. Cooking. Seeds. Cotyledons. Fatty acids. Coin
position. 
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Thc tryglyccride and phosphatide contents of 7 var. or types of dry beans and the Alaska 
pea were determined. The triglyceride content ranged from 0.89 percent for Alaska peas
to 1.54 percent for Michclite beans. The phosphatide content averaged near I percent, 
except for lima beans which averaged 0.88 percent. Gas-liquid chromatography was used 
to study the component fatty acids of lietriglycerides and phosphatidcs. The main fatty
acids of the tryglycerides were palmitic, olcic, linoleic, and linolcnic. Small amounts of 
myristic acid were found in all var. except Great Northern bcans. I.auric acid was found 
in Alaska peas. the list of component fatty acids of the phosphatidcs was similar to the 
triglycerides, except for the omission of linolenic acid in the phosphatides of the Great 
Northern, NIichelihtc, Pinto, and lirna beans. Pft!lmitic acid constituted about 50% of the
fatty acids in the phosphatides of the 8 types studied. No signilicant simple correlation
coefficients were obtained between triglyceride, phosphatide, or crude lipid content and
 
the cooking time for dry beans. (Author's sLtmmary)
 

)129 

27071 KEI\IASI IA, S.; VAN liE VOOII, F.I1.;IElCIIIE,1M. 1986. Clanges iii
liquid compnlionent% duirin th ilesliinrlnt of the frencl helis seed (I'liaseiolu. ,ll;ir).

.lournal (if the Science of Foid :iid Agricolture 37(7):652-658. Fn., Sum. En., 34 lef.,II.
 
(Icl.it, f IofFd Science & Agtricultur~al chcnmistry , Mac) . ... nilrU's,
:c('ill Univ.,
21111 IIakcslore IoadI, Ste Aline de Ilcilcu c, Qu1clhce, (aillai 119X ICe) 

IPhiaseolus vulgaris. "lnap heans. Fatty aicids. Seeds. Seed. IProcteins. IPlaint development. 
Canada. 

Chalges ill liquid cla-;scs and faiy acid conposition and dlistribution have been moni.
 
tored during the germination, decvlopient, and irtt, litioin ol french bean seed. A lipase
 
activity profile over time was also dcternrined. tJngerminated seeds contained high levels
 
of triglycerides and free fatly acids, 
 but low levels of polar lipids, monoglycerides, and 
diglycerides. Five days alter gerirination thci was a decrease in the quantity of 
triglycerides and free faity acids aid a concomitant increase in the levels of 
monogl)ccrides, diylceride, aid polar lipids. As dcvelopnent and maturation 
progressed, triglycerides iicreased subsintially at tlie expense of iyolo- and dig lycerides.
Unrgerminated seeds contained high levels oi C204-C22 fatty acids which decreased alter 
germination with a concoinitant increase irr COl C I:tilsaturaed faity acids. A study of
the fatty acid distributlon arilo, tile diffcrent classcs of lilplids icnionstraled that 55 per
cent of tile n1salurauid laity acids il tihe irtiygeritirlred sccds were present in tile 
triglycerides, whierca; tir remiinder were disributed ;iTiiii' the mnio-aiid di lycerides
as well the oilier lipid classes (lice laity arcids, polar li i, aid sterols). Five das after 
gerillnationn, the ri1ra]oiy if Ihese iisaturaled latly acids w\vre Found in tire glyceride

loris. Overall, the lipid classes alldlirty acid composition and distribution chaulges dur
ing developmiei and or at urat ion of tir ie irench
hean sced indicated that it shares many of 
the characteristics of" "oyrbei develupimnrt. (AS) 

STARCI I 
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14211 IIIIAI)IIS, C.G.; GIANT, I).I.; VOSE, I.R. Molecular iscight di,,trihution
of leguie starches hy gel cliroiiiatograpliy. Cereal Cheiiiistry 56(5):475-480. 1979. Fi'., 
Suit. Eni., 22 Itef., II. 

Phascolus vulgaris. Iiizyines. Starch cnteiint. Analysis. Composition. I.aboratory ex
periments. 

The distribution of the iol. wt. of the components of 9 purified legume starches (smooth
and wrinkled field pear; adzuki, garbanzn, tung, red kidney, navy, and faba bearts; and 
green lentil) was iivestigated by gel chroinatography. I lie Sepharose 211 colutimns were 
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calibrated with dextrans of known tool. wt. Evidence was provided (percentage beta
amylolysis and lambda max of I-polysaccharide complexes) that the amrylopectin fraction 
was excluded from the gel in all tile starches. It was concluded therefore than tile av. 
mol. wt. of this component was greater than 20 x 10(6). The distribution of components 
differed at different mol. wt. ranges. Thc elution patterns of their components 
fractionated within the range of 0.2-0.9 Kay (primarily amyloses) were quite similar for 
all the legumc starchcs except those of smooth and wrinkled seeded peas. The amount 
of polysaccharide material of both smooth and wrinkled pea starches was greater in the 
intermediate mool. wt. range, 2 x 10(6) less than mol. wt. less than 20 x 10(6), as com
pared with those of the other legume starches. Correlation analysis between set-back 
viscosities (obtained from viscoamylograms) and percentage components fractionated 
between 0.2-0.9 Kay showed signilicant correlation (1' = 0.05). (Author's summary) 

131 

2759 LAI, C.C.; VAIIANO-MAIISON, E. Studies oin Oie characteristics of black 
iean starch. ,Jour,nal of Food Science 4,1(2):528-530. 1979. ii., Stuni. En., 8 IteL., II. 

Phascolus vulgaris. Starch content. Analysis. Water content. Ash content. Mineral con
tent. N. Yields. Cooking. USA. 

The physicocliernical propertnes of" black bean starch were studied. Isolated hean starch 
had a high amy;lose content (38 percent), a high g;elatlnlzation temp. range (63.8.76 de
grees Celsius) arid relatively lw swellig (h I units at 95 deglees Celsius) and solubility 
(18 percent at 95 degrees Celsius) patterns. 'I liese data suggest that irlret structural 
characteristics (,I tire satch contlkillcd to t ed ill sillu starch gelatinizatloll antd swell
ing during cooking. (Author's sumtiary) C03 
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26983 GAICIA, S.; REICOSK', D.; AIIAMS, N.V. 1981. IDifferential starch storage 
ill tisio heal %;ricticsill rtlation to their alilit r $It'titllld a .liding %trcN. In .lichigall 
State (ui'.ersity. A:rieultural Il.setimci t StLtion. Sagliina Valley Iteui- leet Iesearteln 
Farml and Itelated Ihean-Ilect Iesewarch. Fast Iarling. 1980 Itesearch Report. 1p1.1till-1(02. 
.:1n. 

Cultivars. 'etioles. I'lha,;eolus vula,,;tris. I'ol%. R iots. Seed;. Shading. Starch cortent. 
Steins. USA. Yield. Co0rlo)rmvtits. 

Ali expt. was Cold)ucted to ribtaitill 1orrialiot (o11 tile value of statch stolage ill bealls, 
and to deteririne whethei bicedinrg tIid be Ioussed on their characteristic. Navy bean 
var. Sanitlac (Nrnstarch stirrer) arid Nep-2 (starch storer) were grown with 2 tleatments, 
with and without shade. 'llie tales o teCr hill In all pi5(1s were measured and sampled 
plants in each plot wete analycd Ir starch arid soluble solid contenits using tihe starch 
iodide staining test :ill( tire relr;ctoitieter, resp. Samples of roots, sters, petioles, pods, 
aindr seeds were also taken, all( frozent hot later lab. mnalysis. tIre rale of seed hill of 
Sanilac was signrifica tly reduced by sl;irr, while that (I Ncp-2 was not. Sanilac yielded 
6 percent less than Nep.2 witlhout shade, hut 23 percent less under shade. Nep-2, tire 
high-level starch storer, was less adversely allected by the reduced availability of light. 
(CIAT) 

01133 

23689 Z.AIIK, .F.i'; Ui:IFIltSAX, I.A.; III.N/IN(;l.R, J.; ACO, G. 1983. Edlible 
icai flour research priir r,; report: lain starch extrus ioiipotenlial. Michigan I)ry Ieal 
I)ig st 8(1):12-13. E+i., I. (I)elt. o Forold Science & IHluiman Nutrition, Mieligan Stat 
Univ., East ILarsing, I 48824, USA) 

Processed products. Processing. I luman nutrition. USA. North America. America. 
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The possibility of using various bean starches in food products was investigated. I ligh
starch bean flours (navy, Pinto, and black) were fed into an extruder with various levels
(0 to 20 percent total dry wt.) of ground and unground hulls. After the extrusion proc
ess, vegetable oil, salt, and flavor powder (either onion, hickory, barbecue, or cheese) 
were added. All bean starches yielded good expansion (3.1- to 3.8-fold increase in dia-. 
eter). lhe presenc, of hulls up to 20 percent did not adversely affect expansion. The
puffs themselves were bland and flavorless, thus making then compatible with any fla
vored product. Properly balanced levels of bean starch, bean hulls, and high protein bean 
flours could yield an acceptable nutritious food product. (CIAT) 
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27179 FIGUI.;* OA It., F.; I.:ST'II:V.:. A., %.I.;SI'III.VIA E., I.; VILL.AItIOEI, 
S., 11. 1984. Aluid6n de tres cult are tie fr'jiii (Ilrhaseolus sulgark I..). I. Extracci6n y
anlisis de Iure/a. (Starch from three hrlat 'ulti',ars. 1. Ixtracliorn id purity :nalysis.).
Alinentos 9(4):5-9. -,., Sim. Fs., Fn., 19 Itef. (I)epto te Agroindiistria, .aculald de
Ciescias Agrarias, \''et'rinariav y Forestals, Univ. de (hile, Camilla 1004, Santiago, Chile) 

Phaseulus vulgaris. Coltivars. Starch content. Ilean starch. Processing. Chile. 

The feasibility of obtaining bean starch was studied and the elficiency of 2 extraction 
iethods, ceritrifugation, and sedimentation, was dlerinimed In addition, the yield and
purity of starch obtained from lean cv. 'Tortola, Arro7, and Red Kidney were evaluated.
The yield obtainedl through sliiert;Itiinri (23.7-26.4 percent) was higher than that ob
tained by ceIitriflo,atio (20.4-21.8 percent). N content of slarch (lid iit show signtlicant
dilfereiices between extraction mloids or cv. ash contelnt was significalively lower in
scdiimentatiou (0.11-11.23 percent) than inicetrrlugatiirn (1 .22-1.26 percent). Fiber con
tent was also lower in sedimentation (0.00-0.710 percent) compared with centrifugation
(0.71-0.89 percent). Cv. Arro. had the highest starch yiel aind purity. (CIAT) 
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269111 I(OVEI.1, It.; SOSUI SKI, F. 1<,85. Shidies sr the fnlcrtional characteritic,; and 
digestibility of starches from l'lracolu, lgari,- hint)lics. Starch Staerke 37(6):181-191.
En., Sun. En., Ie., 4.3 Ref., II. (I)tlut. oi (roip Science & Plant Ecology, Univ. of 
Saskaltcles ani, Saskatorons, Sa,,katchess an S7N IM\\ 1, Caniad:a) 

Canada. Cultivars. )igestubility. li'haeolus villparis. Starch Content. 

The functioral pr erties of stiaclrs; from black, kidney, navy. Northern, and Pinto 
beans, all biot ypes of' hIaseolus vulgaris, were examied. Starch granile sizes ranged
from 22-39 micruins (length) to 19-2. imicros (width) and shapes varied from elliptical
to oval. Amylose content ranged hrri 3(0.2 iio 37.3 percent. A highly ordered crystalline
structure (if ,,raiule, (CA) was sugeteshd by restrictcil swelvling, prower and solubility, re
sistance It) alplra-alyu;rse atta~ck, high gelatiu/ali ent stablen Irl and antylographic
viscosities. The existence of a crystaullin structure if the highest and lowest order to
stability arning the lPhasolus starches was inrdicated for Pinto aid black beans, resp.,
which were substantially dillerent than those of kidney, Northern, and navy bean, The 
higher degree of associative bonding fices, Namly, Iiydrgeii ai] covalent, between ox
ygen arid hydrogern atomrrs of closely p:rcked parallel amylose chains. The wide range in
aitylogralhic viscosities was a relection of crystalline stability, ansylihse exudlir,
granule swelling, aind p11 of slurry. Gels exhibited a higher degree of relrogradation at
1 4 degrees Cclsifus than at -15 derees Celsius. Scanning electron microscopy showed 

that alpha-arylase-treated mai c star ch granules were degraded fron the inside out by
the formation of large circular boles; those (uf kidney hear were less extensively degraded
and showed only scaling and roughening of tie surface as evidence of granule deteri
oration. (AS) 
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27761 KDALI)Y. M.S. 1985. St,,rclb structure and mathlug of the small rhltte (navy)
bean. 11ean Improvement Conperative. Anumil Report 28:1H8-119. En. (Agriculture 
Canada Research Station, Letlbridge, AIberta TIJ 4111, Canad a) 

I'haseolus vulgaris. Bean starch. Cultivars. Laboratory experiments. Canada. 

An electron microscope investigation of beans gtown in Alberta and Ontario (Canada)
showed a net-like formation of the starch Iractiuns around ithe starch granules of 
Alberta.grown beans. Ill contrast, little or not starch Iractions were present on the starch 
granules of the Ontario-grown bcari s. Other studies shOwed that Alberta-grown small 
white beans have less alclool--irnsoluble solids (starch, protein, cellulose, and 
henicellulose) compared with those grown in Ottatin. (CIAT) 
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29159 WONG, S.; 'IlA\IA NI* )KS,I. K.; O'I)I.A, K. 1985. F;actor; affecting the rate of 
hydrolysis of starch ill legrntes. kinerican lournial of Clinical Nutrition 42(I):38-43. Fin., 
Suni. Ill., II Ref., II. 

I'haseOLus vulgaris. )igestibility. Canned beans. Starch content. Irocessing. I lunlan nu
trition. USA. 

To understand the ieclanism for the extrermely slow rate of digestion and absorption of' 
carbohydrate fro h.guries, among them Ieid Kidney hears, A N n. of Iaitors which could 
potentially allect the pIrocess ill vitro i ere examitned. The rate of hrydrolysi; Of' legUte
starch in vitro was not allected by the presence of fat (a'; ei+tfei butler or air1emulsion); 
however, it wa'is sinizficiriltly increased in commercially available canned beaun prepara
tions, sugetiig that the hu1'.h teiltp. usVd ill the L.1)i1111,, ploceSs tay alter the availability
of starch ii I It starch h)drolysis rate sv:;:also significantly increased byfe,,tres. vltrui 
griniding, v!,unis finely priour to cooking. 'I ie slow rate of' digestion aind absurption of 
leguie cat bnh)drale dues not appea;r to he due i0 vusctsity since increasing the shaking 
rate of viscous mixture tf either Red Kidney ertls or lentils from 0 to 120 
oscItlationlluill (lid rlot affc t the hydrn)sis rate, ald a thick viscous mixture nfi either 
of these leriltnes (lid ilot retard the dillusion of free glucose from a dialysis sac into the 
dialysate. (AS) 

WATE'IR CON'I;NT 
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13149 (;UI.V,\M (;., M.; 1II.OST, 11.11. Iq u ilihrium) itoitiore coinleni of beatns. 
IMlanllatit, K:ii,.mls. Food & ilel Graiii Ilslitite. Grain Storage, lProtcessihg ad Mar
kelintg. Research IRepmort no. S. 1973. 5411. IE., 27 Itel., II. 

l'haseolus vulgaris. Seed. Water contteint. Storage. 'lerrperature. Physiology. ILabtratory 
experiments. USA. 

lhe objectives orf ftls irivestigatiulr were tir: (1) find Ire adsorption arrd desorptinn
isortherms of varioUS types of hearts at ihulhrent temp. atid over a range o1f RI I ( 10-90 
percent); (2) study the rate of desotptiot in lueans; (3) evaluate the results in CIirg and 
I'fost equatiol, and (,I) deterinre the heats rf desirption and adsorptiion of water by
various types on bearts. A literature review is iriclurded Oi isutherm tiheories antd 
hysteresis, the types ofl feans used were l'haseois vulgaris (small red anrd pint) and I) . 
lu nat us, obtained commercially aind wettcd to 25 percent NIC and oven dried at 120 de
grees Farenltit to obtain 5-10 pecent initial MC, ott a (fry basis. RII of the samples 
was controrlled by sulffrtc acid antd the Rif at dilferent solution colcl. was determined 
(range 10-90 pcrce nt). The sample was suspended inside a sealed flask, placed in a temp. 
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control chamber for 3 wk. The equilibriurn MC were determined by an oven method (72
h at 103 degrees Celsius). Results indicate that the equilibrium MC of tiletypes of beans 
investigated decreases with an increase in temp. and increases with an increase in RI I.
Type 11or sigmoid isotherms for beans are consistent with those for other grains. It was 
concluded that hysteresis, for beans, decreases with an increase in temp.; tilerate of
desorption is a function of the RI I and temp.; and that these rates were higher in tileIst
 
2 days of storage. The equation by Chung and Pfost predicts the equilibrium moisture
of beans for a wide range of RI I at a given temp. Isoteric heats of desorption and 
adsorption continually decreases with increasing MC and values of delta list for 
desorption are greater than those of adsorption. The heat of desorption for beans was 
grea.er than that of the latent 
Trans. by LI.M.:.) 

heat of vaporization of pure water. (Summary by 1.11. 
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17827 AIVAI(IN(;A, I.C. IM"; FUIIS, M.; I'INIII..II() FIII10, I.R.;IIARA, T. 
1981). 'rarImrte tie uoiiIade no imerior tie grao ti feiiat-preitl sob condicoes, de
sc|:ugent. (Internal Ioilvemnent black heaun grain,; drying). Ueis(tmoisture of under 
Ilrasileira de Aruienaiiento 5(I):5-18. t., Sum. Ilt., In., 22 Ref., II. 

l thaseolus vulgaris. I)rying. Statistical analysis. Irazil. 

Internal moisture disiribrition ol black bean gi ains was siimlatied for several drying con
ditions, simiiulatioin studies beiiig based on the liquid dilusion and capillary theories 
(Fortes and Okos). Model vali:dtion and arXlis was based ol cxptl. data. 'Ilie dif
fulsion coellicieit was hfound to hollow ainArrhlrius type eqatilon. 'lie liquld (]Illusion
theory can explain (hying phenorna intire initial 6) mn with a temp. range of 30.5t0 
degrces Celsius. Vapor dlfhusion is important for longer drying periods (lower MC). 
(Author's sutinar y) 
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17826 AINARII.N(A, I.C. DEI.;IOITI'S, N1.; PINI IRII 111,110, I IARA,,.II.; T. 
1981. Ilistrihicao de uinilde io ilterior diegrao,; tie ftijio-iiret.t alns, sec'getlu.
(Niiistire ditribution ithin ilack heart grain,; ater dring). ltevista llrtusileira de 
Aruniamemuiento 5(1):11)-29. I't., Sint. Ill., Fni., 9 Ref. II. 

Ihaseolus vulgaris. Seed chur;ttcrs. Water colent. Ilra/il. 

The period of tenrling of black heans alter dryig was sinulated. Internal moisture 
distribution curves of tre graius are this period. can be used to analyze[ivel for 'I hr'se 
and optimize drying processe such as air drying and irteruittent drying. Regression 
curves were Itllo expAl. dli oilcondrr llce Varince of grair layer with tehrpering time. 
A relationship Ilcr.,en sul,Ie, NC arnd electrical conductance was It isestablished. 
suggested that eh, wi. e n1.tUL llC'-bhised troStUle nirtcrs are inlr]uenced by tire grain
surface MIC and thienhloie !hiould Only be ued when grain therinodynamiic equilibrium is 
assured. (Author's sumnliary) 
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20160(6MecCJIbI)Y, ,.It.; I.iI.-NG, II.K.; SWANSON, I.C. 1981. Nloitiure 
equilihraliou aid melumiremeuit in ifry pinto Iieaui ( iIlnvseolus ,ulgaris). .lournul of Food 
Science 45(3):516. E., Sum.ci., 15 Rer., II. 

Phaseols vulgaris. Seed. Water content. Seed characters. Storage. USA. 

Investigations of postharvest spoilage of dry beans have been inconclusive about tire
moisture level at which loss of quality will occur. different moisture equilibration and 
imoisture deterriritation tirethiods used with dry beaus ir previous investigattons were 
evaluated and comnipared. Results indicated that signil'icant variation aiong individual dry
beans existed for all methods of moisture eqhuihibration especially with direct addition of 
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water. No significant differences were round among methods or moisture analysis.
Storage of pinto beans with NiC of 14.1 percent or less is recommended for microbial 
stability. Because of bean to bean variation, a mean and CV for MC of a representative 
ample or beans described the condition of the beans better than a mean alone. (Author's 

summary) 

0142 

24447 IIUTCIlNSON, I).11.; OTTIEN, L. 1984. Equilibrimn moisture content of ihlite 
hcans. Cereal Chemistry 61(2):155-158. En., Sun. Eln., 18 Ref., II. (School of !:nginecr
ing, Univ. of (;uelhl, Ontario N I( 2WI, Canada) 

Seed. Water cc tcnt. Canada. Composition. North America. America. 

Moisture desorption isotherms were determined for Seafarer white beans. Saturated salt 
solutions were used to maintain constant hunidity environments in which samples were 
allowed to equilibrte. Data were obtained at 16, 32, 38, and 49 degrees Celsius. RII 
were varied from approx. 20 to 8(0 percent at each temp. Several variations of the 
I lenderson and Chung-l'fost equations were chosen from the large no. of available ex
pressions for predicting equilibriuni MC. Goid its of the exptl. data were obtained 
when both th IHenderson and the Chung- Ifost equations with temp.-dependent param
eters were used. (AS) 

AMINO ACII)S 
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7272 IRMESSANI, I.; MENI)EZ, J.; SCRI.NI IAW, N.V. Valor nutritito de Ios 
frijoles ccntroariericanoi. Ill. Variauciorr, err el contenido tie proteinas, nctionina, 
triptrifano, ti.rrrina, rihollavina y niacina lie i estras tle I'raeolurs vulgarrik cultisadak; en 
Costa Rica, 1":1Salador y I lonuriras. (Nutritive ,alie of Central American heaus. II1. 
Variation, in protein, mcthioiine, tr)ptophali, tlhi.iirie, rihliaxin, and niacin content of 
heain Sallples from Costa Rica, 1:1Salador, and I lonilra,;). Archivos Venv/olaro% ie 
Niutriciiin 101:71-84. 1960. Es., Sui. Ill., Es., 22 Itef. 

Phascolus vulgaris. Nutritive value. Protein content. Mcthionine. "ryptophane. Amino 
acids. Analysis. N. 

The nutritive value of 20 bean selectio)ns Iroor I londuras, II var. from F:.lSalvador and 
7 from Costa I.ica was determined. The samples Irom I londuras had 23.6 percent pro
tein, 2.22 percent lysine, 0.2"1 percent imet., 0.16 percent iryptophan, 0.71 i g/Il(0 g
thiamine, 0).15 mg/10) g ribollavin, and 2.06 rug'100 g niacin. lie nutrient content (in
the same order) (or the samples iroir F.]Salvador was as iollows: 21.2, 1.95, (.15, 0.16 
percent, 0.60, (.14, and 1.85 meI(/100 g. The Costa Rican var. averaged 19.3 percent
protein, 1.84 percent lysine, 0.17 percent cystine, 0.12 percent tryptophan, and 2.97 per
ceont niacin; they were not analyzed for thiamine or ribollavin. A significant correlation 
was found between N and lysinc, as well as between N and met. The amino acid results 
are compared to the amino acid standards of the FAO Reference Protein. (Author's 
summary) 
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7082 IR'FSSANI, It.; EI'lAS, I,.(.; NAVAItMEITEI, I).A. Nntritive value of Central 
American hean,. IV. The esential amnino acid content of sanples of llack Ibeans, red beans, 
rice hrears, and copeas of1(;ouatenralla. Journ;al of Food Science 26(5):525-528. 1961. En., 
Sum. En., 15 Ref. 

l'haseolus vulgaris. Nutritive value. Arnino acids. Protein content. N. Arginine. 
I listidine. Tryptophane, Valine. A.sh content. Carbohydrate content. Seed. Guatemala. 
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The rice bean (1'hascolus calcaratus), cowpea (Vigna sinensis), red and 3 black bean 
(Phaseolus vulgaris) samples grown in Guatemala were found to be fairly similar in 
chemical composition. Av. percentage values were moisture 14.5, protein 22.3, ether ex
tract 1.3, ash 3.5, crude fiber 6.0, and carbohydrate 52.4. The range in amino acid con
tent (expressed as Ing of amino acid,'g of N) was arginine 356-528, histidine 159-232, 
isoleucine 143-339. leucine 189-260f, lysine 322-544, total sulfur-containing amino acids 
80-94, phenylalainme plus tyrosine 362-171, tryptophan 52-73, threonein 215-3,18, and 
valine 191-383. 'he comkpea sample was higher in fysne; the rice bean and red bean 
samples were hq,her InItryptopfia. 'fihe isoleuciUe aid valine conients were lower and 
the leucine higher ini the red beaus than In the other samples. When compared with tile 
amino acid patlern of the FAO R,efrcuic Protein, MiteL plus cystme was the most linit
ing a1U1io atid, aid lClIe a;ud tiy[piopuan the 2nd and 3rd most limling, resp. All the 
samples contained high amounts of lysine, m1aking beans a good source of this aiUno 
acid. (Author's summary) 
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V. Itotl I IF:R, 1D. Arginijine70t90 .IONIKS, BU.; ietathlii in gc'rmliratinlg seedi'if %(ine 
iicniliers of [the I guiinllios:ie. Ne I 'tohtgit 07(.):925-934. 1968. la., S ar,: ia., 38 
Itef. II. 

IPha,;eolus yul aris Secd ",ltteholisiun. Argin ie. (;eriit111;tllnit. Cotyledons. N. Proteins. 
\nalysi.. enzyme;. CO(2) tCa. 

Fstiuillialtluo oi the au11lllie nitr' t etc sede of Vicia CanavaliamtmiUaiUg fa1}ai, 
ellsilorlills, I'huask,-l , , io, ;iii1l tl'iulll ,al tlIIIt sho t-d a Ito rilg ini concll, during the 

of Wicut o'vs l of' Vcia laba,1st wk ,yrniiotwnu. (1.t1C t:.ie was fe to cityledon dise 
ornamitile. proflinei, lroa, ald carbin dioxide quickly hcali lateled and other ainlUo acids 
became labeled etira louer iMod of inut1ionhaM. Arpitiawe was extracted ionti V. laba 
and shown to be present In the roots, shoots, and cotyledons during the Ist 6 days of 
ger niiation.I n, J a ,e . io 4.txracted iom V. hla aud showon to have a '1lIOptim11Umnt 
of S for extractioin. I lie pos-sil)le [prcesetce of an ornlthine cycle is dicussed. (Author's 
summary) 
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9614 0IO(I , F. Itepartition lie,. princitiix :widiet ;nlijie ail I" illrenites patltie, 
ile Ila graiiue iI'uni cultiar Ie I'histeolii %iittlari;I. (I)istrillio if the major ailiiu aciids 
in 'arioii; tartk of the seed.s of ;a l1m',iaeoui olgaris euiltiar). Illtetini le, Iteclere.ire 
Agrimruiiliies he(;uitliiii 4t(2):247-301. 1909. 1r., Sum. Fr., 9 Itef. II. 

Ihtaseolus vtl('ari'. Seed ctiulivas Amuulino acids. Analysis. I'roteti cornteot. Cotyledons. 
IFrbryo. 

Qualitative atid ifli;ItitatiVe chroiittqugra;hic studies revealed important dilecrnices in 
tfte distribution of rtie i1uajt anllln10 aeCI,!s III various parts of the seeds of l'haseolus 
vulgaris cv. S.(I.-1. '[lie itegitriciuts (about 9 percent of seced wt.) are low in total pro
teili, rich in glcmte ail alatiui, and lo%\in ,lutamic anwda'partic acids. 'I lie cotyledonts 
(90 percet of secd w.) cotlaill more thani 96 percent of the total protein. 'I lie temainder 
of' the embrYo ( I percent by %%t.) was itches ill total protein, high in arginiu, and met. 
Pipeeohic aciid was btc 0.ii1I aiMounts conuparable to usual values iii litti ut reported 
eratuIL Oier simtall peaks of uiidetermined ilatUre were houn1d. (StllUiary by Chenical 
Abstracts) 
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4637 KEILL, Genetic vari:ition in tie methiniie leseN if mtinre seeds oif common 
hean (Iliaseolis lg.'ris I..). .hurnal if tie Americul Sociely for IhIrticll'ral Science 
9(15):561-563. Fla., Sum. IFln.,9 Itef. 
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l1hascolus vulgaris. Methionine. I luman nutrition. Cuhtivars. Seeds. Seed. Genetics. 
I lybridizing. 

From 360U bean cv., lines and single plant selections grown at Rancocas, New Jersey in 
1968, 82 were selected as having more than 33 percent higher microbiologically available 
met. in the mature seed than the Sanilac standard. Of these, 63 again assayed more than 
33 percent higher in 1969. Met. levels varied more within lines o. mixed lots than pure 
lines. A highly significant correlation existed between met. levels in seed from 2 or 3 crop 
years. Commercial cv., regardless of the seed source, tended to have relatively uniform 
levels of available met. 'Ilie level of met. in mature seeds of the common beans is deter
mined genetically, and sufficient variation exists within the species to permit improvement 
through hybridization and selection. (Author's summary) 

),18 

IE. 11, 0.1.; )ICKSON, AI.I1.; IIACKIIt, I..l. Iikect of gellot~lle oil 
inicrohiol ligically availlhle mietllionine content of leam weds. I lortScience 7(3):277-278. 
1972. In., Sum. .n., 12 Ref. 

Phascolus vulgaris. Seeds. Mcilitonine. Genetics. I'lan breeding. I lybridizing. 

Comparison am,) 1 ' I1 h)brid bean seeds (l'llasenlus vol(',arls I..) indicated highly signif
icant recriprocal dillerencc in Met. 'lIere was not significant iillerence in available met. 
bet ween hybrid and selfed seeds in a low-imet, line, whereas a highly signilicait (it1erence 
was Ound lietI VCellhybrid and selfed seeds in a Iigb-met. line. (Author's sun mary) 

7884 BAIL), (.; SALANIINI, F. V:ria ility of esemctial antino acid cmnitemnt in sceds of 
22 I' llaeol1,; species. 'Ilieoretical aid A pplied (;enetics 43:75-78. 197.3. En., Sum. in., 15 
Itef. 

Plhacolus ,ulgaris. Amino acids. Seed. I.egumie crop. S. CystiiiC. Nlelioniine. Protein 
content. Analysis. 

[lie reerv pilcnin culipo;itioui oI 22 Ilaieolus species was studied. 'Ibe nonSulfur
ciiiitaiill :ontlno acids %kcrv presillt at values hlier than those suggested for animal 
(and hIuuiian) niiritllon; hut the siiltur coli;inin( amino acids, with sonie exceptions, %%ere 

tunder the niiinmin :ti.+pld iclUiireniint. I losseser, takIniiig into account the variability 
in the perni;q,-;s of ment. :and cystne, is %,ellas Ihey Cstill nlet. ratio, it is concluded 
that the genus I'l1a eolu; li is a thooretic:al posihility of synthesi/zing a reserve protein 
vith a balancd sullur-*colitainily amiio acid content. An ac(cession Irom Mexico of the 

Species I'. phyllanhus possesses :t prioteiln characterwved by a high sulfur-containing
anino acid content (.1 pcrcent) 'I lie possible utili/ation of this species in breeding for 
legume protein quality is sugtetCNCd. Sole ser'VatiinS abou1 the perCnitage P1 arginine
in wild and cultivated hiriiis ol P. vulgaris are also presented. (Author's summary) 
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1285 IIACKIE', IL.R.; )ICKSON, NI .I. A CloIpari u i!f the anmiino acid land nitrogen 
elitemt of"pit amd seeds ml helUas (I aISeol us vulgaris I..). Search Agriculture 3(5):1-6. 
1973. Ell., 8 Ref. 

I1haseolus vulgaris. Anino acids. N. Seed. Pods. Seed production. Composition. Analy
sis.
 

The results (f pod and seed analysis of 62 var. inmdlines are tabulated, showing [lie pro
portions of the 16 ainino acids aid the total aninlo acid and N contents. I' 1811758 had 
the highest atinio acid content it the pods, l 28195,1 in the seeds. Nitrogen content was 
negatively correlated with almost all the anino acids in the pods, but this was less no
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ticeably the case in the seeds. Most of the essential amino acids were significantly corrc

lated. (Summary by Plant llrcedings Abstracts) 
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5099 *JIFlI, \V.G.; IIMUUCIIEIl, O. 1KIcontenrijao die itr6geno total y arninoilcidos 
azmrralos en dliferentew" lineas fIe frijoles. (l'lzaseolus vulgarii). (Tolal nitrogen and sulphur
amino aci, in dilferent lies of beans (I'haeholu solgarik). Archivos Latinoamericanos 
le Nutrici6n 24(I):1105-113. 1974. Its., Sum. Fs., [n., 6 Ref. 

Phascolus vulgaris. N. Cystine. Methianine. Proten content. Analysis. Cultivars. I lu
man nutrition. 

Analytical results are presented of tire protein levels aid of the met, and cystine contents
in tie protein of 100 pure lines of beans, divided into I0 groups according to the different
filetic lines to which they belon,. There were sigrif'cant diflerences between the groups
in the amount of protein they contained a1d Its ,oIIent ill sulfur amino acids. A negative
correlation was observed between promli content and the level of cysline and met. (Au
thor's summtary) 
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21792 I'IlNA, L.A.; SU(;I A, T. 1974. A mI of (le almino acid Co fill)%ilion
:,ad some l'guime s.etl grosin iii a:mn/aia. Fast African Agricultural aid Forestry .Journal 
39(3):3107-310. I:ai., Stum. Fn., 19 Itf. 

llaseolus vulj,,arIS..'\Ali10 acids. Composition. Seed. 'lanz.ama. 

The aminn acid content of seed of 5 I'guume crops (can, pea, groundnut, kidney bean, pi
geol pea, anrd so)heall) growna iaa 'Iaaaliia are presented and comnparcd %,siltdata Iroan
other sources regardui,, essontial amnio acid content an(] pra lea score which is based on 
the FAO reference paotem (equal to to()) calculatcd as a clheical index to compare tle
protein quahly. Soy hcan had ihe hihest proteal scue (09)) hllowed by pigeon pea (61),
kidniey bean (56), cspe;i (52), ala] gromiiiilauias (13). Kihiioy heans and pigeon peas were 
relatively low ila(-T coMent as compared with oilier 'Ia/ilaain crops. I.ysine coltent 
was highest in kidney beans and lowest ii grounduits Resultls si ,gest that the amninao 
acid copllositilol of' lhlanne seels groVi1 in 'lIan,'ama is %cry close to that of the samte
seeds ia oiher parts o althJough 'I1.a t a high tryptohalanthe oaMIll, Tanania cLc.as sIOMscd 
contelnt. (Alitho's sialIIniray') 
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5279 OTOUI,, E.; IE M,%?('IIANI), (. Conlrihutio, a I'cliue ldel'ifluleiwe d
 
I'equililre miner:al .tir la 
 camaial.iti cidaaiaa I'la i' ,ai;%ulgari' I. 

d'cmiscmilahle. 


(,0i :mia es re,,ultalas 
(I lie ialluelite of mineral Ialiace on the ;miio acid comlasition of heanms).

Bhulletin lel Reclrhrche .. aali,,hlc% de Cenanliloux 9(l ):73-1. 1974. Fr., Sum. Fr., E':na., 
II Ref. 

Pliaseolus vulgaris. Anitoo acids. N. P. K. S. Ca. Mg. pll1. Seed. Plant decelopment.

l'luwcrg. Production.
 

Beans were jrown under dill'cilalt nutrielnt conditioni (i.e., high in N, S, 1), K, Ca, or 
Mg). I lie mineal composition of plaits anl seeds varied considerably, the dillerences 
being alhost always hlihIer iraplants thaln in seeds. Ala analysis of the seeds showed that 
tile content of8 o ut (,1 16 allino acids were significantly dlllerent according to tie nutri
ent treatment; Iowever, their propoilmans \%ere not upset. As it asgenerally recognized
in literature that the aillalo acid balance of proteins is highly stable, it could be assumed 
that tie dalerences observed were due to vartatans ini free aminlo acids atnd peptides.
This was, however, nt proved. (Author's suimmary) 
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6260 SOI}EK, L.; VECCIIIA, i.T.I).; lAMA, 51.1..l. Rapid determination of 
tryptoplhati in licals (l ascol ulgaris) by Ilse Journal of Agrieuh acid ninhydrin nethod. 
cultural and Food Chemistry 23(6):1147-1150. 1975. En., Sum. En., 13 Re., II. 

Phascolus vulgaris. Tryptophane. Proteins. Analysis. Seed coat. Seed color. Nitrogen 
content. Protein content. 

The rapid and simple acid norhydriil method was adapted for the colorimetric determni
nation of tiplophane in protcini extracts of beans. Total extraction or the seed N is 
possible by ; simple extraction procedurc using 0.2 percent sodium hydroxidem. A 
sample blank is necessary to compensate for ntispeciflc absorption due mainly to 
pigments, but the extracts are otherwise free of intcrfering facLtors. Tryptophbane values 
obtained compare favorably with literature values, provided a simple correction for 
tyrosine is matde. The inethodi'as shown to be applicable to protein extracts of maize 
and wheat. The rapidily, simplicity, and accuracy of the method make it useful for both 
routine arialysis arnd screening purposes. (Author's surnunary) 
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7616 MO EItlRA, M A.; ItRUNE, W.; ITI-ISTA, CAL. A~alicao do ltor te mtionina 
Cill sclentcres Ile feijao (l'haclu,; ulgari'k IL.). (Mtthionine content of bean stcLx). 
Turri:ala 26(3):225-231. 1976. P., Sum. P., 23 Rcf., II. 

llha.culus v'ul. is. Scd Wlthioimie. Irotcin conternt. C;ermplasir. N. I listidine. 
Triptufano. N. Cultivars. II yh olysis. 

Forty-seven cv. from the gerriplasirl haik it the t !Mversidade Federal de Vicosa (Minas
Geras, IBrazil) were aiiilyvucd lIr their protein ;ina melt. content. 'lIrIe level of ilret. was 
rircasured after tcrii.iatic hydrrilysr; \tlrI piapti anid reaction with nitrosoferricyaride. 
Urrideltilled Coriipiineiits in ti 'ls contribtetd substantially to the met. values o)
served. TIlls uIIHtiiclltce was revealed \\til ulnri, siolutions Cointainl ' all the colripo
niCiits ofi the rca~Lwn ririxtuic (tcicpt papm), is wcll as kvgi'ailve iralcrill. 'I lie sarrie 
interecrence, thouri Ito i leser itlie'r, was oiserved iII soi[lmhir rnd soy,ia1s. No i11
terferercre was founrild 1ii Cari aseiiillal tples. (orrections \\eCe mraide to got reliablesaim 
iltt. \alues. 'IIliru w;ts [lot CorreltrtiOn bet Ceeiir.i Cooil oi a dry irallter basis arid 
prritcin level. A signirirani tlipativ correlatiorn (IF he.s th;i I prcit) was found be
t\cer the perceitt;i Of Ifnet. ini pritlii ard thneIpritem Icwel. 'lhese data are if impor
tance ii beartrecdm prograirs. (Authors summar)) 

0156 

11924 I'VANS, R.,J. ct al. Mlcthioniue and cystirie Contents of Iieall (lh:"Coil,) Seed. 
Jouriial oif Agricultural and lood Chemi,,ry 26(5):1234-1237. 1978. EFn., Srun. En., 24 Ref. 

Phascolus vulgaris. Methionme. Cystine. Seed. Proteins. N. Protein content. Analysis. 

Al improved iellthind for dicteriiiig Met. rail cystiAie ill 'IrasCOiUs spp. sITds is de
scribed in an analysis of 5.11 saiIsles of InasCilUs scds, inct. cntents of air-rlried seeds 
ranged Iruuin 0.1i-01.33 percent, oet. I cyslite frin 01.29-1.5f) percent, ainid crode protein
(cl'1) 16.1 -33.') percent. Met. it] seed proteins ranged hetwen 1.51-1.24 percent and iret. 
f cystire between 1.17-2149 percent. lsing 19 sunplcs off ) . vulgarts sceds collecled 

worldwvide, a sijiuhcant co)rrelatin coefficent of -0.5.31 between pritlin and met. f 
cystine. (Summary I)), Plant llreediing Abstracts) 03 
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4(14t1 EVANS, R.IJ.; ItAUERI, I).1 I. Sludies of the moftili/ation by the rat intethionine and 
cystinc in heated dry hesa seed (Iliatcolhs ulgari,). Journal of Agricultural and Food 
Chemistry 26(4):779-784. 1978. Fn., Suin. En., 13 Ref. 

58 

http:1.51-1.24
http:01.29-1.5f
http:0.1i-01.33


I1haseolus vulgaris. Mehionine. Cystine. Seed. Laboratory animals. Cooking. Diets. 
Proteins. Toxicity. 

Growing rats fed autoclaved bean flour did not absorb 50 percent of tilebean mct. and 
41 percent of tie bean cystine. When the bean flour was supplemented with synthetic 
rct., the supplemental met. was completely absorbed. Met. I cystine availability in bean 
flour and bean flour fractions was determined by wt. gains of rats fed diets containing
them and by IPI-R diets. Iotassium hydroxide (0.2 percent) extracts of autoclaved bean 
flour depressed rat growth. Nict. and cystine of water extracts of raw bean flour were
 
poorly utilized. An undlalyzCd water extract of autoclaved bean flour depressed growth
of rats fed cascin as principal piolci, Iut a dialyzed extract did not. Iean Ilour prepared
front beans boiled in water or in O.1pricenit sodiuimr bicarbonate solution supported sifn. 
ilar growth of cascin-led rats, but the 0.1 percent sodiuln bicarbonate did not. (Author's 
summary) C03 
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16961 AN'TUNI.S, PI..; SG(ARIII.UI, V.C.; GAIIRU'I'I, U.S. 1979. Nutrificaition of 
dry bean (l'h~iscolus %,lgairis I.) by uethionin infusion. .Journal of Food Science 
44(5):1302-1305. Fin., Sum. In., 23 Ie., II. 

IhiasCeo1hi volgarls..'tr. SedS. Nullillve vahle. Alilo acids. Methionine. Seed trealment. l)i
cts. alyt sis. 

soaking for I h1Ml ,(dcgrce Celsius %till5 percert met. iricicaseid the IltCt. content of 
diry beans roitn I.? to 21 petceiit of pitle and absun cd water was 0t percent of wt. 
Such bearts, Iri] \ix with oiginal beans (1:7), and cooked with the soaking waterMid ,l 
contained 3 pcrcenl tl.t illproucin. Suaking filthI percent met. increased tileIll:.' , of 
beans Itloi (.9 to 2rn and the cilitiicy ii a 1) percent heart diet front 9.1 to 26.6 per
cent. (Summary by Nutrition Abstracts and Reviews) 

0159 

AIF)IAI.I, 19)79. cii fcijiuc, % 

mri'mmi,tli mhs. (Vtrimim iii mmthiom ine c lenl stirt'ic . PI:mi. 


21643 I I. \ariac: ile niticinimiii;i (';1,m lmis tm,ulltri% I.) 
mio mm Iiuitnms). t'se Se. 

(';mmlin;-.Sp, Itr;m'.il, Cniiit(r''.,hlamdte It'':imlina,.. IFacilltade de cmngciilm~ria deFst;alual e 
Alimentos c Aglriuola. I131P. I'I., Suim. IT., Ii., 72 11cl., II. 

Ih sla.;thus gti; Seed. qlim:t;'o. ac.li ( ~lolt~' A11ll11l . t llH Ni l lllle. IBrazil 

' lie lerricyarlld tirllhid iletlirtiuriiii tire lvel of flet. ii I'haseolus vulgaris secil was 
tiodificd aind applied tu!wed I 12 cv. Incv. (.olalO I'tec.oce, SIP 7152, aril] SC 7010 
anlliunts uil .1W,.1 3) X, alid Iwtcett of the rle,. was hleto forin l tricyanide coit. 
plexes at the bqiurrtu' il Il o;tr;uwe priod. I)uting storae for ,8mo.at 20.26 degcees
Celsius arld So)perceCut If the ;irt1u1rrt i)f iit. frluirig corrplexes decreased inall cv. 
The cv. shwli g the leavt cllccts of sl tage were l'urala I anu Cara sLuJa. (Sullilltly by 
Field Crops Abstracts) 
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142111 IHANG, .I).;. SI.INKRIl,\.s, K.II.; II,\(Kl, lt. 1.R.Amimo acid comilio,,iliun 
ofi high prottin Iravtimv, piiarcud roim iminglimemicm, [IpciieaImsv,andimred kidney Iicians. 
,Joirila of 1oo 19811. Fit., S.uil. Iu., 5 Itc".F Scince-., .15:388-389. 

IaSeolus vtUlgaris. Cuuiirlritttiron. Amino acids. Irotein c nritn. Analysis. 

Ileati fractions cotaining 4-81 percetnt priotein were prepaed frot fnuig beans, pea
hearts, anId red kidiney bearts bryatueOUs extiaction followed by acid precipitation. ' Ire 
yields of heit ft a:ctnls containinog the Iighest concn. (f pro tein ranged frot 64-76 per-
Ccitt (It')Cindlrg oil tie bcanis used. Antnltro acid sconres of the bean fractions comparcd 
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favorably with those of the FAO reference pattern of amino acids. The sulfur amino ac
ids, met., and cystine were 1st limiting in the bean fractions, In addition, the fractions 
prepared from mung beans were also deficient in threonine. (Author's summary) 1101 
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14330 PATEI., K.M.; itIF)IORI), C.I,.; YOUNG(S, C.W. Amino acid and mineral pro
ile of air-clasilied navy Ijean flour fractions. Cereal Chemistry 57(2):123-125. 1981. En.,

Solo. Ell., 19 Itef. 

i'haseolus vulfaris. IFood products. Food tecinology. Protcin content. Amino acids. 
Mineral content. Ash content. Water content. ,I ethionite. S. Nutritive value. 

Navy bean flour (NIIF) was fractionatcd into protein concentrate (PC) and starch residue 
(SiR), using an Alpine Nicroplex air classilier. Nit and the resulting fractions wcre aria
lyzed for amino acids and mincrals. The overall yields of the PC and the SR were 34.7 
and 61.9 percent, rcsp. 'Ilie Nit F and its Iractiots had a relatively high lysine content and 
tile low suIllur amntio actid content characteristic of legome proteins. Compared to tile 
flour, the PC was lower in cystine. met. aind tryptophan but higfier in valine. Compared 
with the FAO reference arinio acid patterni, tfie total sulfur amino acids were the Ist 
limiting factors whereas all other essenttial amino acids considerably exceeded tile refer
ence pattern in the N It: ard in bolh fractions. I lie N I: aid the two fractions contained 
from 2-17 times more miierals thanl did wheat flour. roll Uced shilting of all inrierals 
except Ca into the IPC fractio was toted. (Al hor's suimnary) 
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21774 AI)I)O, It.A.; III1.1., M.A. 1982. An iiiestigation inot a 6,e-Iiodind IIrocedure for 
ncasuring "al ilaihle I)sine in ra atindcooked twans..oburnal if IlanIt Food 1(4):183-189. 
i:1n., Suin. Fit., 21 Hef. (Iept. of Food Science & Nutrition, Queen t.liaitilict College, 
Catlnltem I liil Ial, ILondoi \%8 7AII, Englal) 

IhascoLus vtill,,:lris Cook in ,. Protein conlent. I.ysine. Water coiitett. I teat trcatitient. 
IProcessitig. ringl triad. 

CiP and avaiila le lysiiic were estimated iii raw and cot)ked blackeye (Vigna untguiculata) 
and red kidncy heanis. Opein cooking ini water for 3 ft under nildi heat sotoed a slight 
increase in CT' an1ld availablk ls,%tc cotienlit, whereas ditlling. gi inding, aiid steaming for 
I I showed a slight loss of I' aid available lysine. Available lysine was estinated by 
d)e-fiuldimg with acil orange 12 dye, belore aiid after treatment with propioni: 
ahlydrilde. (Autho0r's uilitlary) 

19727 i'IPN/.. tJNI(ON, A.'I.; EfARI., IL.; KRIA'IZ.EIi, F.II. TUCKER, C. 1981. 
A ,:ailahilily for 'hics of tr lotitalpn from autntcla eIt he:m%,. Nutrition IReport Initrna
tiotat 27(I): 161 - I 19. Fit., Sitn. FIt., 1 I Ref. ( 1lept. of A ian Sciences and Agronomy and 
Range Sciences, Univ. (if Caiforni:a, ID)ais, CA 95616, ISA) 

tI'taseoluS vulgaris. Cultivars, 'ryptiipiate. Chicks. Atlittial iult1im. i)iCIs. 

Samples of '1 beai cv. (smtall white-seeded cv. Chief aiid No. 7653, Caliloritia iark Red 
Kidney, Red, Kidiey) varied ii tryltcpihan ctoittet Irom 0.211 to 0.335 percent or 1.01 
to 1.29 percet of1 the pristemi. \\I h chief and Ni. 7653 bed at 39 percent of a diet for 
I-day-old male ioster Pat lns chiCkeis, \Vih supl)el(ntary proteit provided by maize, 
StIM, and Icat antd bone ical, gitiwifh was good aid there was no response It the ad
dition of tryptop ian. With tile basal (]iet made mire deficicit in trylltopha and Chief 
fed at 36 percent of the diet there was a respiitse to tile addition of 0.(4 percent 
tryptophan, but when Iel. at 71 percent of the diet ilmire total tryptoplhan was required. 
The 2 red kidney var. also respodeid it) 1.1.1 percent irypliphan when Ithey were fed at 
36 percet of tfte det. Results indicate that auticlaved beans are a good source of 
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tryptophan and can be useful in supplementing a cereal such as maize when used to 39 
percent of chick diets. Tables are included on the effect of tryptophan on body wt. gain
and feed efficiency of chickens 8-19, 8-15, and 8-16 days old. (Author's summary) 
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26069 ABI'J EL-SAMI'dE, M1 I.; LASZTIT Y, It. 1984. Compjarative study on the amino
 
acids composition in thrce local 
 P'haseolus itulgaris seed varieties. Zeisclhrift Fier
 
I,alcisrnit tel- Untersuelng VUnd-Forschuig 178(1):24-26. En., Sum. IDe., In. 22 Re.
 
(Agricultural Chemistry Dept., Faculty of Agrictlture, EI-Miria Univ., E-Minia, Egypt)
 

l1haseolus vulgaris. Cultivars. Seed. Amino acids. ( omposition. Egypt. 

The overall amino acid compositions of 3 l'hascolus vulgaris seed va7. (Contender,
Swissblan, and Giza) were similar. i.11had a relative deficiency in S-containing amino
acids. Moreover, there was a negative correlation between S-amino acid contint and tile 
percetage of seed proteins. 'lhe lysine content ol the I'lhascolus seeds was relatively

high; the amouint ranged from 8.(15 to 8.63 g/16 g N. Tryptophan was slightly higher for
 
var. Giza than for the others. lhe (ugliest levels of free amino acids were recorded for
 
var. Contender and Swissblan. Cystine, phenylalanine, and tyrositie were absent Iron the 
extracts of the 3 var. (AS) 

(165 

28920 IIIAIDIIFAIR, N.; II(OUTiII, I). 'life of elilieic li)drol)%irin itro1984. use 

Itostudy the digestiuility (if ni, l'hawlm, Need proteins,. Qialitw llanlaruin llnirrt loods
som 

for Ilii ian 3.1(1):3-13. eni.,Sum. Fn , 27 Hef., II. (Univ. or I)urhamu, lflt. of
Nutritiol 
Bhotany, Science Iaolirtitoris, South Road, Irlihani Dill 3 IF, |'irglaid) 

PIhasolus vulgaris. 'lhaseollin. Proieins. )igestibility. Laboratory experiments. Seeds. 
England. 

In vitro proteolysis was used to study the digestibility of the major seed protein,
phaseolin, and the trypsin inhibitor, purlied froi PIhasColuIs vulgaris seeds. Whereas 
denatured plasetlin was fully diested inthe in vitro enzymic method used, its native 
form was only pai tilly (igested. lrypsin inhibitor, both nalive and alter heat treatment, 
was poorly diested. It was also Iouitd that native trypsin had soie resistance to di
gestion coIfcrred upo)1 itby the psresentie of the inlibitor. 
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27405 ORII.GA ID., M.L.; MOIMA ElIS I1., C.L,. 1985. Cuinntrarisri ofiltr)pthlin con
tent in recently hlar'.,fted liid storcil cmmi ican sed, (l'haistolus %ilgari, I..). Ilai 
lInllronlini'nt Cmiolrltie. Auitial IN'pjort 2M:131-132. Fin.,3 Ilef.(('olegio de 
Ilostlraduad os, Claiingo 502311, Mcxico) 

lIhaseolus vulgaris. Sceds. Tryptophane. Composition. Storage. Cultivars. Mexico. 

Tryptophanl conitlent of seed; of 8 beant genotypes beloinging Io the Canario arid Negro
Arribeno grOups Was atfaly'ved, and it was compared willithat oblained previously Itoil
seeds of the samte genotypes stored for inore than II yr. In both groups there were 
consistently higher values or the recently harvested seeds the stored ote.tIhan In the 
Catario group the tryptophan itiSrcascs hiluctaled between 9-13 percent, with an av. of 
23 percent. In the Negro Arribeno genotypes av. incriements of 34 percent were obtained 
vith values between 26-55 percent. (CIAT) 

PIROTFINS
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8689 KLOZ, J. An investigaition of the protein characters of four Iliaseolus species with 
special reference to the question of tleir phylogenesis. Ifiologia Plantarurn 4(2):85-90.
1962. En., Sum. En., Ru., 13 Ref., II. 

Phascolus vu!garis. Seed. Proteins. Cotyledons. IIypocotyls. Phascollin. Legume crops. 
Seedlings. 

The results are discussed of quantitative and qualitative analyses or tileprotein characters 
of seed-enclosed cotyledons and of hypocotyls I roots (of the primary root) of
germinated sef"Is of the following species: l'haseolus vulgaris I.., P. coccineus I.., P.
lunatus L., and P. aureus Roxb. A practically identical phascolin was found in the 
cotyledons of 11. vulgaris and 1).coccincus being absent in P. lunatus and P. aureus. A
protein component described as I'haseolus protein IiI was found in tie hypocotyl I root
of P. vulgaris, P. coccineus, and P. lunatus but was absent in P. aureus. The inequality
of breadth of taxonic (group) specificity of the protein characters was reconfirmed. This
fact is discussed in connection with the relative phylogenetic age of the characters. On 
the basis of the results obtained a developmental scheme of the studied species is pro
posed. (Author's summary) 
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4695 SIII ERANCEI.,, N.,. Bean protein studies. In Beau Improvement Cooperative 
Annual Report no. I1.1968. p.45. En. 

Phaseolus vulgaris. Protein content. I luman nutrition. I )iets. 

Work has been initiated to screen all available materials on a Udy Protein Analyzer for 
gross protein content. Protein content variation from 17-30) percent has been found in 
lhaseolus vulgaris. 'Ihe ultimate objective of this program is to improve both the quan
tity and the quality of bean protein as a hunian dielary protein source. Concerning
quality, the essential amino acids that are tmost lacking in beans, according to FAO re
ports, are met. plus cystine, and tryptophan. Current elforts are centered around estab
lishing sonic of the environmentally influenced paranmeteis I,:t alfect overall protein
content in beans, such as location, water stress, photoperiod, fertilizer, etc. A breeding 
program has also been initiated to hybridize high X high, high X low, and low X how
protein containing lines to try to establish to what extent protein content is genetically
controlled. At present we are still attempting to find rapid, inexpensive assay techniques
for screening large nuinbers of bean linesfor the met. and tryptophan content. (Full text) 
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3564 RIEIES, S.K. Ihe relationhip of protein contenut anid si/t of licuIn seed witlh groisth
and yield. Joirnal of the Americin Society for I Iorticultural Science 96(5):557-560. 197 1. 
:n., Surn. En., 20 Ref. II. 

Phascolus vulgaris. Protein content. Growtlh. Seeds. Productivity. N. Field experiments.
I.aboratory experiments. I'lant breeding. Statistical analysis. 

Phenotypic differences in seed size and protein content were expressed in one v. of snap
beans by growing themisat 2 Michigan locations under 3 N regimes (1069). lach trait 
was increased by supplemental N applications. Greenhouse studies willh ungraded seed 
of these different phenotypes showcd that both seedling size and protein per seedling
%'erepositively correlated with seed size and the quantity of protein per seed. When 
seedlings were grown from small (1975 nig) seed and large (275 mg) seed of different 
protein content there was a correlation between protein content per seed and the size of 
plants for each size of seed. Field studies in Central and Northern Michigan (1970) sup
ported the greenhouse findings. Seedling size, yield and number of fruit were more 
highly correlated with protein per seed than with seed size. When the factor of seed size 
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was eliminated by correlating the percent protein with growth or yield, there were signif
icant correlations for all but one of the Field parameters. Most importantly there was
also, with one exception, a significant increase in seedling size, yield and number of fruit
from high protein seeds, obtained by supplemental N applications the previous year.
These studies provide both correlative, and cause and effect evidence that within a 
genotype, seedling vigor and yield are re!ated to the protein content or some factor re
lated to protein in snap bean seed. (Author's summary) 
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4947 It U'(; It, N.J. V'ariation in Iprotein content aimlit,;relation to otiler characters inlicans (l'haseolus vulgaris I..).Ithaca, New York, Cornell University. )epartment of 'lant 
Breeding and Iiometry, 1971? II p. En., 3 lef. II. 

Phaseolus vulgaris. Protein content. Agronomic characters. Cultivars. Eco!)gy. 

CP content and its relation to other characters of the plant were studied in bean lines
cultivated in nurseries of the state of New York (USA). Over 1000 lines were evaluated
with regard to maturity, seed wt.,yields, protein, and oil content. Exptl. conditions affected protein content signilicantly; this varied between 9-31 percent with an av. of 24.6 
percent for 343 lines that were selected ror a 2nd evaluation. Protein content was posi
tively correlated to late-maturing lines and neg:tively to seed wt. and oil content. Yieldand growth uilbit did not show a significant correlation. 'I lie frequency of high protein
lines was higher in the Central American collection. Information is presented in table 
form. (Summary by C.'. G. Trans.by l..M.I.) 
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23902 .I)AIS, M.W. 1972. On the iiier!t for qmiility in the Field heart. In Milier, M.,
ed. Nutijioil iinpro' cencit of I ood I egoiies hy Itrceding, Rome, Italy, 1972. Pro
eeedi'ig. ,! Symposiiin. Nevy York, Protein Advisory Group of the United Nations Sys

terl. pp.143-1,19. I'n., 10 Ref., II. 

Plant breed.,ig. Proteins. Protein content. At-i': - acids. Nutritive value. USA. Iluman 
nut-itihn. N3jtIh America. America. 

From the standpoint of human needs, the most urgent problems in dry beans are the
necessity of iniproving their yieldig ability across 'Oroad geographical regions and improv,;,: the biological value of their seed protein. concerning these 2 breeding aspects,
the strategy that should !e adopted to achieve both yield and quality could be summa
rized in 3 major aspects: (1) s:loct for high protein levels; (2) aim for 20-33 percent pro
teincontent; and (3) in thi:;last rani-e of proicin, concentrate on the selection for yield
and for quality (S-conitaming am nno acids). The expectation is that hi er levels of yield
and quality could be achieved with less dilliculty than by any 'alternative strategy. (CIAT) 
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8611 YOIO,H.; SIt INIVt,\SAN, K. 'rotein hirc;kdoisi and foriination of protea..e inattlached and detachell cotyleilons of I'hlasci i ,iilgarisI..Plant hIlysiology 62:671-673. 
1973. En., Sum. En., I lief., II. 

Phascolus vulgaris. Proteins. Cotyledons. Seed. Enzymes. Amino acids. N. 

In contrast t,previous results for peas, increases in protease activity were found in both
attached and detached cotyledons of beans (Phascolus vulgaris). In attached cotyledons
the activity began to decrease after 6 days, bu! in detached cotyledons the increase continued for 12 days. In detached cotyledons amino acid content was highest at II days and
increase in protease activity leveled off after 51 percent of the original seed protein had
been digested, which sugpested that the icrease inprotease activity ;iiay be inhibited by
high amino acid conch. In detached cotyledons, protcase activity increase was inhibited
30 percent by 10 ug cycloheximide/cm(3) and 50 percent by 5 micrometers AIIA, while 
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alpha-amylase activity increase was inhibited 90 percent by 10 micrograms 
cyclohcximide/cm(3) and 95 percent by 20 micrometers ABA. It is suggested that only 
part of the increase in protea. -s due to protein synthesis. (Summary by fieldCrop 
Abstracts) 
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8371 IElE.I, 0.1. etal.Variability in protein content of seed froim different porlions of 
tie licru plant, I'hascolus vulgaris I.., and iithin individual seeds. Nigerian Agricultmal 
.Journal I 1(I):31-34. 1974. En., Sum. En., 4 Ref. 

t'haseclus vulgaris. Protein content. Seed. Pods. Analysis. Statistical analysis. I.aboratory 
experiments. Held experiments. 

Protein content of bean seeds was not influenced by seed position within the pod. Pod 
position on the plant influenced the percentage of protein when plants were grown in the 
greenhouse, but not in the field. This was probably due to variation in pod maturity. 
The proximal end of the seed contained slightly more protein (0.40 percent) than the 
distal end, but there was a high (r 0.99) correlation between the distal end and the av. 
protein content of tie seed. Thus an accurate n.nd nondestructive method of analyzing 
seeds is available to the breeder although a composite of seeds is till preferable for protein 
analysis. (Author's summary) 
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5252 I(OCA IIA )O It., .1.1 I 'NCIINA'I', A.M. Itendinuiento y coitenido protelinico 
ie grano en frijoles cotial'h IL\. (C;rain yield and protein contenty coteiio tratados con 

ill co o hittt 'iurriaha 25(1):72-78. 1975. Es., Suin.Iealis and coil eas treated ii ithTI BA). 

Es., 17 Rer.
 

Phaseolus vulgaris. Vigna sinensis. Growth. Developmental stages. Cultivation. 
Cultivars. Experiment design. Productivity. Protein content. Seeds. Costa Rica. 

Determinate and indeterminate common bean (Phascolus v'ilgaris L.) and cowpea (Vigna 
sinensis lndl.) varieties were treated with 5 different rates of IIA (triiodobenzoic acid) 
during 4 dilerent stag,,es attempt to increase grain yield and proteinof plant growth, in an 
content. 'tlBA-treated plants showed many morphological modifications including, in 
most cases, darker green foliage, a more conical shape of the leaf canopy, slower pod 
maturation and reduced stature. The younger tie planits at the time of TllIA application, 
the more pronounced these symptoms were. As applied in this study, "I IIA had practi
cally no effect oil no. of pods,'plant, no. of grainsipod, and grain yield. Statistically, 
100-grain weight and grain prote., content (N x 6.25) were signilicantly increased by 
'I'IBA only in the determinate commoni bean var. (27R). (Author's summary) 

0(175 

lltYi'llt:t. Seed proteins of I'hascolts 
76:382-288. 1976. En., Stun. I'iu., 23 Ref. 
4832 DE It E, E.ct and vigna. New I'hytologist 

t1haseolus vulgaris. Vigna sinensis. ILegurne crops. Protein content. Seed. Analysis. 
cultivars. Agglutinins. II uman physiology. 

Protein band patterns of globuliis extracted lroni the seeds of a no. of different species 
of PlaseoLus and Vigna were obtained by disc electrophoresis, and the subunits of the 
major seed proteins were separated on gels by use of cotintuous SI)S elcctropliores;s. 
The agglutinin potential of seed extracts with respect to human Group 0 red blood cells 
was also determined. tire globulin extracted from 1. lunatus was dilferent from that from 
P. acutilolius, 1. coccineus, P. dutisosus, and 1. vulgaris; and these globulins were differ
ent from time major globulis extracted from olher species which differed among them
selves. The globulin patterns for P1.atropurpurcus and P. lathyroides were not the same 
as those of the other species examined -ind saline extracts from tire 2 species lysed red 
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blood cells. Agglutinin activity was detected only in extracts from P. acutifolius, P. 
coccincus, P. dumosus, and P. vulgaris. Glycoprotein II, the major seed protein of P. 
vulgaris, was tentatively identified as the major globulin in extracts from P. acutifolius, 
P. coccineus, and P. dumosus and was not detected in the other species, with the possible 
exception of P. atropurpureus and P. lathyroides. Data are discussed in relation to recent 
reclassifizations of species of I'haseolus and Vigna. (Author's summary) 
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8135 ORTEI;A I)., M.L,.; ROD)RI;UEZ (C., C.; II",RNANI)EZ X., I. Anlinli, qrloirrco
tie 68 genotilios dl i'gncro llhaseolhl s eltiklros elk NIxico. (Cielrnical rrlak ,i, (f 68 
gellot)'lles of tire refills I'llaseorihs groror in Mexico). Agrociencia no. 24:23-42. 1976. I's., 
Suin. Es., En., 12 Ref., II. 

PIiascolus vulgaris. Phaseolus coccincus. Analysis. N. Protein content. Ash content. Fi
ber content. Seed. Cultivars. Seed color. Mexico. 

A chemical analysis was made of 68 genotypes of lPhaseolus, I0 of which belong to P. 
coccineus L. (Ayocote group) and 58 to I. vulgaris I. These 58 genotypes are represen
tative of tile following 6 infraspecic groups: Illancos, Colores, Canario, Negro Tropical,
Negro Arribeio, and ltayo. Within each group there are samples vith superior protein
content; i.e., in the Colores group there are tire gcnotypcs Ja. 132 and Mor. 32 with 
more than 35 percent protein on a dry wt. basis. 1 tie signilicance of the absolute quan
tity of protein/sced and tile percentage of protein in the flour is discussed. (Author's
summary) 
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10871) KIOZOVA, E.; I'RKO VA, V. Variability of sotie.seed iroteins; of tihe species
I'liascolu.i vulgari, arid their relationslip to 1ill) tolr;etrrnrglhtiratirtg aei.ity. Itiologia 
IPlantartun 20(2):129-134. 1978. Fn., Solo. En., 15 Ref. 

Phaseolus vulgaris. Seed. Protein content. Cultivars. Antisera. I'hytohaerragglutinins. 
I.aboratory experimLents. 

The presence of pro tcin I specilicity Vcliruski Saxa was cst:ablishcd for 26 cv., but the 
presence of protein I of specificity Krupnaya sakharnaya (ILarge Sugar) arnd protein II 
of specificity Veltruska .Saxa .nr Krupinaya sakharnaya showed great variability. Protein 
I1 of the specificity Veltruskit Saxa was shown to exhibit hemagglutiriating activity. 
(Summary by Plant Breeding Abstracts) 
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10174 NA, V.; BL.ISS, F.A. Seed proteiis of conirrrlrr liealns. Croi Science 
18(3):431-437. 1978. ifn., Sum. I'nl., .15 tef., II. 

lPhascolus vulgaris. Amino acids. Seed. Proteins. Cotyledons. N. I I)drolysis. 

Fractionation of bean coutyledon storage proteilrs usuIrg al improvted separatiln procedure
revealed a protein profile in which gobulin- was the major traction (about 40 percent
of the total cotyledon protein), Iollowed in importance by ai alkalisoluble fraction 
(Ca.25 percent) containing gluielin and alburin, free airino acids, tohburlir.2, prolamine, 
and residue fractions. SI)S-acrylariide get clcctrophlresis was perforrrcd to determine 
banding patterns of total cotylo'don polypeprides and tie purity of tile fraclions. armino 
acid analyses using an aito;an alymer were performed oil total protein and protein frac
tions. The alkali-so uble fi:icrion had the highest conc . of ie t. (2 percentto tIe protein
by wt.), while the met. percentage of globulin-I (0.88 percent) and albumini (1.1) percent) 
was less than that of the respective cotyledons (I.10 percent). The alkali-soluble ard 
globulin. fractions comprised 3,14 of the total cotyledon tiet. Total cotyledon protein 
was positively correlated wigllh giIbuli-I, free aiiino acid, alkali-soluble arid globulin-2 
fractions. Signiicant positive correlations between arrount of net. in tile cotyledons and 
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that in the alkali-soluble fraction were also found. This finding suggests that selection for 
high-protein genotypes in which the alkali-soluble fraction is increased should result in 
improved met. content. Since quantitativc estimation of this fraction is time consuming, 
a simplified procedure for determining the amount of protein insoluble in ascorbate-NaCI 
solution is suitable for identifying strains with large amounts of the alkali-soluble frac
tion. (Author's summary) 
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11164 I'UI.MAN Ni.1"O, A.; KOO, F.K.S.; CUJEVAS-It UI., .1. Influence of plant con
petition and liodiosition on seed )ield conilioInent% and prolein contenit ill healls. Journal 
of Agriculture of the University of Puerto Rico 62:186-190. 1978. Ell., Sum. Eli., Is., 2 
Rcf. 

Phaseolus vulgaris. Pods. Yield components. Yields. Spacing. Agronomic characters. 
Protein content. Statistical analysis. Cultivars. Puerto Rico. 

The indeterminate var. Carioca and the determinate bush var. Jamapa were planted at
within-row spacing of 10 cin and betwecen-row spacings of 60 cm using 5 replicates and 
20 plants/row. No difference was found in seed wt. between Feeds from pods from lower 
and central positions in Carioca; seeds from the upper pods were lighter. In Jamapa,
seeds from the 3 pod positions dilfered in wt., those from the lower pods heing heaviest 
and those from thle upper pods being lightest. Protein content was not alfeu:ted by pod
position. Carioca had the heavier seeds, but the seeds of Janapa had the higher protein 
content. (Summary by field Crop Abstracts) 
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10849 OIRl(.GA It)., ,M.I,. Itioquimie+a. (Biiochemistry). In Igleni:ii, E.M., ed. 
Contrihuciones al conoeimiento del Irijol (I'laseolus) en iMecxico. Chiapingo, iNilxico, 
Colegio de l'ostgraduidos, 1979. pp. 101-112. Fs., 3 Hef., II. 

I haseolus vulgaris. IPhaseolus coccineus. Iino chemistry. Analysis. Protein conent. Seed 
Characters. Amino acids. Seed color. Composition. lexico. 

A brief resum<i is given of ongoing research projects on the biochemistry of blhaseolus 
species. Results are given of the analysis of the chnemical composition (protein content)
of the crude seed of'68 ,enorypes--5X of 1). vulgaris and tO of P. coccicus. A signilicant
positive correlation was fonnd between promtein content and seed wt. Data are also given 
or, the amino acid composition of the seed; there was a deliciency in tIe sullur-containing
cystine and met. Because of the low digestibility of b.ans, the proteins in the seed where 
characterized; 75 percent aire constitute(] by globulins, which are dillicult to digest. Ncv
ertheless, when treated with an alk ali 9pl1 12.5) for 24 I, they become digestible. This 
is important for industrial processing. (Summary by 1.G. Trans. by 1.1.) 
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15856 A1II, I.; IA KIt, II.E. Con,'ilulion of leguiiiinmis ,wed,;- tle microseopie .triuc
lure of proteins isolated from Ilha,;eolu,; heaus. .tmiirial of tile Science of Food and Agri
culture 31:1316-1322. 1980. En., Suits. En., 14 Ref., II. 

I'haseolus vulgaris. Composition. Seeds. Proteins. Analysis. Iliochemistry. 

Proteins were isolated from citric acid and sodium hydioxide extracts of I'haseolus beans. 
Fx anination of tile proteins under the hitt microsco pe revealed that they had different 
micro-structires. Ilipyt aiidal crystalline and spheroidal protein were obtained from time 
citric acid extracts of the white kidney [earts, the navy bean, and the baby limia bean. 
Cubical crystalline, rosette-type and needle-like structures were isolated from the navy
bean utnder certain conditions. Analysis of the proteins revealed the presence of phytic
acid and carbohydrate material. 'Ihere was sotte indicalioit that neither of these materials 
affect the mictuscopie structure of the proteins. (Author's summary) 
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28216 WESCOTT, C. 1980. Nebraska dry bean protein extraction process. Michigan 
Dry Bean Digest 5(1):7-8. En., II. 

Phascolus vulgaris. Proteins. Processing. Uses. I luman nutrition. USA. 

Thc advantages or using bean protein concentrate in human nutrition, in particular in 
bread making or as a protein emulsifier and exrt:nder in processed mcat, are briefly dis
cussed. it flow chart of the Nebraska (USA) dry bean protein extraction process is also 
included. (CIA'I') 
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16017 AI.I, I.; HA KElR , H.II 1981. Colittition of leguniuon, sceds. 'lhe effect of 
some ihiysico-cleical factar, on tie )ield of proteinms isoluaed Iront llha,+eolus beans. 
.Journal of the Science of Food auuil Agriculture 32:513-507. En.. Suml. EM., 9 Ref. 

Phaseolus vulgaris. Ilhaseolus lunatus. Seed. Protein content. Analysis. pl1. Temper
ature. Nutritive value. 

The yields of acid-soluble proteins isolated from white kidney beans, nay beans, and baby 
lima beans (Phascolus lunatus) were determined under dilferent conditions of extraction. 
I lighbest yields of protein material were obtained when malic acid solutions (0.4 N1 (pl1
3.5) white kidney bean :,nd navy bean; 0.05 M (pf1 3.5) baby lima bean) were used and 
under the following conditions; shaking tine 2t0-30 min; extraction temperature 40-50 
degrees Celsius; particle size ).50-I.11 in. (Author's summary) 
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16016 AI.I.l, I.; IJ,\KIlt, IB.E. 1981. Constitution of legiuminouum sceL;. A note on 
protein-phytic acid iliteractions durin, isolation of icid-sohuhle prolin from I'liaeolus
vuilgaris; eans. .lournal of lie Science of Food and ,griculture 32:588-592. En., Sum. En., 
20 Ref. 

Plhaseolus vulgaris. Seed. Protein cotent. llliyic acid. Analysis. 

Acid-soluble proteins isolated Irom 3 tylcs Of PIasColus beans (white kidney beans, navy
beans, and liiia beans) were iound to contatn phytic acid, The aniount of phytic acid 
consplexed by the proteis was unahected by the psytic acid content of [lie bean extracts 
frons which the protewts were isolated but depended on the no. oF positively ciared basic 
groups which were available for reaction with the phytate anion. it was Found that the 
Neuberg formula for ph)tic acid (C6112,1)6) represenis more accurately the niol. for
mula of phytic acid associated with the isolatcd proteiis, than does the Anderson formula 
(C6111602416). (Author's summary) 
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25315 SATIIIlE, S.K. 1981. llvetigauions oui the Great Norlhern leai,; (l'ilmsceolils
vulg:iri; I .): 'rotein hictionmality, antiiiiriciit, Hlows factors, ferncolation, aid carlmo
hydrates. 'I,.I D. 'I hesis. Logan, Utahl Stale LUiicrsity. 219p. it., Sumi. En., 218 Ref., II. 

Cultivars. Proteins. Protein cotite nt. Amino acids. Starch content. Fernienlation. Dietary
value. USA. Composition. Carbohydrate coteint. North America. America. 

The bean flour proteins, albuitins, lobulins, protein cnicentrates, atnd protein isolates 
were evaluated for several functional properties inluditing electrophoretic properties, wa
ter and oil absorption, foaming and emulsion, gelation, viscosity, sorption isotherms, 
bulTer capacity, (iielectric ptoperty, adhesive stretngth, trypsini aind clymolrypsin 
inhibitory activities, and phytolhenatigglutiati g activity. 'rotein concentrates had the 
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highest waster absorption, oil absorption, and emulsion capacity (5.93, 4.12, and 72.6 g/g,
resp.), significantly reduced trypsin and chymotrypsin inhibitory activities, and no 
hemagglutinating and flatulence activities. Banking expl. indicated that wheat flour could 
be replaced by bean flour and protein concentrates up to 30 and 20 percent, resp., in 
cookie preparation with corresponding figures of 10 and I0 percent for breadmaking.
Fermentation of beanricc blends suggested that beans have a potential for developing 
fermented foods. IDissertation Abstracts International (Fixtract)j 
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19729 CIHANG, K.C.; SATII'ERIE, I..I). 1982. CIemistry of dry' heat proteins.
Journal of Food l'rocessinig and l'reseraliion 6(4):211.1-225. Fi., 87 Itef., II. (Food Protein 
Research (;roup, DIept. of Food Science & Technology, Univ. of Nebraska, Ineoln, NE 
68583, USA) 

l1hascolus vullaris. Seed. Iiiochemistry. Proteins. Inhibitors. Digestibility. Processing. 
Nutritive value. USA. 

Recent development in the protein chemistry and nutritional quality of bean are reviewed. 
The physicochenical properties of these proteins are analyzed, in particular trypsin
inhibitory activities in different bean cv. The role of lectins, quite toxic to exptl. animals 
and partially responsible for the poor nutritive value of raw beans, is explained and 
lectins isolated from red and white kidney beans are reported. The isolectin will an 
isoclectric point of 5.7 vaF found to be the roost elective a;glutinin for both red and 
white cells. hlieam ino acid composition of several lectins is discussed as well as tire 
characterization of storage proteins and globulins. [he stability of various storage pro
reins is attributed to their ttii.rv and quaternary structure, which is stabilized by nu
merous hydrogen bonds, h)dropliob,- :nh'ractin's, aind electrostatic forces. The factors 
atfecting the nutritional quality of bean proteins art. dLicussed. The amino acid pattern,
generally characterized by its deficiency in sulfur arrino acids and tryptophan, is re
viewed. Digestibility of raw bean proteins generally ranges from 25 to 60 percent.
Cooked beans have a protein digestibility ranging from 65 to 85 percent, depending on 
the var. and the cookinrg process used. Factors allecting digestibility are analyzed. The 
identilication of nutritional characteristics through detailed conmpositional aid structural 
studies is of Istimportance. the uilerent methuds used for tire lualification and 
quantilicatiin of nutritional characteristics is described. 'lie efects (ifprocessing (heat,
trypsin inhibitors, soaking, and pl1) on protein quality are described. 'lie dilferent 
inethods used in the study of bean protein nirrtional quality are analyzed, giving advan
rages and disadvanitages. A procedure moidited to determine available cystineand cystine
is given. Recommendations or Future research are included. (Summary by .I-11 IC. 
Trans. by I..,",.F.) 
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22173 I'lO.OF, A.M.R.; IAIt I.OM,\AI, (;..; CIIIIFE., .1.; IOUQUET, It. 
1982. :flect of heal reatnient on surition iotlierins a,,d sollhbilit) of tour ald protein
isolates front bean I'liaseolus rlgaris. JouIrnal of Food Science 47(4):1288-1290. En., 
Sum. ln., 18 Rel., II. (I eplo. de hustria',; Univ. d1-Itenos Aires, Ciudad Uniersitaria, 
1428 Bunenos Aires, Argentina) 

I'haseolus vUlgaris. IProteins. Bean flour. I leat tcatlirent. Water abrsorption. Water con
tent. Argentina. 

The effect of heating at 50, 70, or 90 degrees Celsius and low MC on waler sorption be
havior (about about 0.65 water activity) and N solubility of bean flour arid protein iso
lates, was investigated, for higher MC, leal treatment iidurced a considerable decrease in 
N solubility i,,both Hour and protein isolate. Ilean flour samrples heated inthe dry state 
showed very little loss of N solubility (max. loss of I.,) percent), vrtile the protein isolate 
evidenced considerable losses. 'Iie results suggested that relative water so ption changes, 
intire range studied, may riot be the most adequiate indicators of N solubility changes in 
"dry"/"oist" heated protein products since healed samples may undergo very important 
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changes in N solubility while having experienced relatively little modifications in water 

sorption capacity. (Author's summary) 
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29669 SGAIIIIEIRI, V.C.; AN'IUNI':S, l'.L..; JUNQUFIRIA, n.('. 1982. Algillimas 
pIropiedades fisicoliitimicas c inutricionais das iroteinas de Ieiiao (I'h aseolus vulgaris I., 
var. Rosiiha G2). (Some physicochemical anti mitritioual propertic of proleins of hean 
var. itosinlta (;2). Ciecia e 'lecnologi:a de Alimeitos 2(I):1-20, I't., Sum. P., i., 40 
lief., II. 

l'hascolus vilgaris. Seeds. Proteins. I)igestibility. Iemperatuie. Iliochemistry. Animal 
nutrition. Irazil. 

The 2 main protein fractions of beans are globulins and albumins, which are delicient in 
met. supplementation vith t l-met. plus l.ecystiire increased the 'E1R of tie whole 
ground seed from 1.17 to 2.47 and those of isolated proteins forn values lower than 1.0 
to values equal or hiher than l.0 The in vitro diiestihility was 59 percent for the whole 
grou,nd be:in aid between 7283 percent fIr the isolated protein fractions autoclaved 15 
lin at 121 degrees Celsius. 'I Ii apparent IIV (28-33 percent) were very low compared
with the casein (84. percent). 'I he biological availability of met. was the highest (51 per
cent) iii tile globulin fraction and very low (5.8 and 4.6 percent) for the albumin fraction 
and insoluble residue, resp. tlie trypsr ard chvmotrypsin inhibitor was stable in 
aqueous suluilos at 91 degrees CelSiuS. Ioa:lvatim at this tenip. Was possible it 
alkaline solution or Iy the actioin of"dilde bond reducinig aents. "lie introduction of 
inhibitor (I percent of casern) ini the rat diet did not c:r,.e aiiy detrimental elect or 
growth, apparent dile:tibilhty, and IV; oil tile other hand, 0.5 percent lectir, base,same 
was detrienital to gri tI, diigestibility, and IIV. (AS) 
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19948 S(;AR ItIIlIlI, V.C.; \\I IllAKIl l, .1.R. 1982. l hvsical, chemical, mmiimnlritional 
properties of Comn, n hean (Pl'hi.seohs) prlei,. Ad :,iees in loil lte~marcl, 28:'3-166. 
l:i., 328 lIef., II. (Univ. lFLta-i'la de C:tiipiis, Cidade nikersitaria, llarao (;eralo, 
C:aixa P'ost:al 1171), C.iiipi '.,;-Sl', Ilra.,il) 

JPhaseolus vtJlgaris. Proteins. Analysis. Amino acids. )rgestibility. Nutritive value. 
Plytolhael iat'l PI ocessmIg.ul11s. Stot aye. 

Aspects covered ill this cuiirrprehere.ive review .are: liosyi'tlrhis, iden.tiheation alid 
(JuhalititatiOll oif stora;,e prollis, hrollr licody nerirhnraie prteins, aln] eolmpositionl of 
tire prolen h iy stlrra;,e l virIis allo acid COmlilitioll oil beani rroleir, alnd o f proicil 
isolates and Fractium, hiolm 1i,:al value aud digestiuilily of bean lirriteirs, biological avail
ability of aroro a -;is I )XlIty ai',ll.s:Itlj wilth l n:n'eunlus pi nters, i.e. h1ctins 
Cjiliytohrerrial'~itiririi), in;', cctiin-rice anl alover iil|nrril;irr', drstrlbutlol, plnysin.
logical impuortance plirit, c iiinioi aldinr tine T l pIYsicocemical lroperties in nillnteit 
Phasenlu spp., and nutritional ani inedeial iirrlnianice, and protein ihllitliors of 
digestive eizymries (protellyric err)yIres oil:01 lia-a:idlase) 'I lie inllueLce irf storrage arid 
processing on chemical and 101utnmonal pr lities of reai proilems, and additional re
search needs are also discussed. (SuMary I'" oid Science ard Incliiulogy Ab.stracts) 
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22194 SI'YAM, A.A.; IIANASIK, )...; IIIII.N, M.I). 19,.3. 'rtein iolates from navy
antd illno heati,: their um-' il mitacaroili lroiltite ,. ,ouriml (if Agricultural anti l:ood 
Chemistry 31(3):499-502. ln., Sum. ln., 19 Ref., II. ()rake llakeries, Wa)ne, NJ 114770, 
USA) 

l'haseolus vulgaris. P~roteins. Protein comnent. Amino acids. Composition. N. Dietary
value. Processing. I lumar nutrition. Nutritive ,'aloe. USA. 
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Navy and pinto bean flour proteins were extracted with dilute alkali. Proteins precipi
tated by adjusting the pit to 4.5 were isolated by centrifugation then lyophilized or 
spray-fried. The protein content of the Ist extraction was 60.5 and 64.3 percent, resp. 
The lysine content or the protein isolates was more than 4 times that found in durum 
wheat semolina. Acceptable spaghetti was prepared by using the protein isolates as a 
source of protein enrichment in macaroni products. The cooking quality of spaghetti was 
better when semolina was mixed with navy bean protein isolate rather than with pinto 
bean protein isolate. (Author's suiimary) 
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26029 I)E'SIII',\NI)I., S.S.; CIERYAN,M\1. 1984. Preparation and antilnlritional 
characteristics of dry be:a (lihaseotus ulgari, I..) pro tein concentrates,. Qualit.a 
I'Iaitarum Plant Foods for Iluman Nutrition 34(3):185-196. En., Sum. En., 21 Hef., II. 
(Dept. of Food Science, 382-1), Ag. Fng. Sci. IHlidg., Univ. of Illinois, Urbana, II,61801, 
USA) 

IBean Ilour. IBean slaich. Cultivars. I hascolus vulgaris. I'rutcin content. Prouteins. Tannin 
content. USA. Uses. 

Protein concentrates and starches were prepared by a wet extraction process from 5 dry 
bean cv. T1he protein contents tanged froin 69.7 to 76.A perceit. Coc entrates prepared 
from dehulled beans under similar conditions had higher protein contents (,(.6-87.9 per
cent). -ach additional washing of' the concentrates with di.it1l1ed water increased their 
protein content. I he pr tcin recovery progressvcly decreased. The yield of statch 
raniged from48.0 to SI .I perceit or thc starting matcrial. lhe soluhility of bean proteins 
was minimal at pI1 4.0, and under alkalinC ConlditionS, it was inlluenced by the tannin 
contents of the concn. Protein concet trates had lowCr trypsin, 0hyinotrypsin, and 
amylase inibitory activities as well as lower phytic acid and tannin contents compared 
with whole ban flouls. (AS) 
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29116 I'IIlOSOF, A.MI.IR.; IBOQUII', It.; IBARITIlOl.OMAI, G.IB. 1986. Ifect of 
heat-muoisture treatment to ficlld hean (Ph'ascoltus ulgaris) lour nid protein isolate on ila
ter uptake. Cereal Chuemistry 63(5):456-458. En., Sum. Fn., 13 Ief., II. 

IMhasColus vu.igaris. IBteat Iflour. Irtetin. Processiig. Temperature. Tining. Water ab
sorption. Argen tna. 

Ileati flour or protein isolates, equilibratcd t MC between 1-4011 percent, were heated at 
either 7(1or 90tdegrees Celsius for v:ri is times. At every NIC the hydration capacity 
Of beat flour itncrcas'd with the tinteof heat treatimeni; increasing the MC increased the 
hydration capacity of the fhour. the rate Ol water uptake of Ihour was increased by alnst 
all hteat-titoistute trcatielits. 'the hydration capacity f hean protein isolate was reduced 
by hcat-t isture treati'n is; extensie losses and hydration capacity occurred with in
creasing tcmp. and NIC. The eleet of hcat-n isture tirealtets on the rate of water up
take of bean protein was not as pronounced as fur bean lour. 

Nutritive value 
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3537 S EI )1,, I.; JA i, M .,A FitE, W.(;. I)igestihility and proteinaxe inhihitory action 
tif a kidney heall globulin. ,Journal oifAgricultural and Iod Chemistry 17:1318-1321. 
1969. I"En., sum. IFn., 28 Hef. 

h'ltaseolus vulgaris. Nutritive value. Nutrient loss. Amino acids. Inhibitors. Iinzymes. 
Iiochemistry. I lydtolysis. Proteins. Dipestibility. 
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A globulin fraction, isolated from black beans (l'haseolus vulgaris), was resistant
hydrolysis by pepsin, trypsin, chymotrypsin, papain, ficin. hurain, and subtilisin. After 

to 

denaturation of the globulin by hcat or urea, only slight hydrolysis by enzymes could be 
detected. The activity of all seven proteiase on their rcspective substrates was inhibited
by the bean globulin. Preincubation of enzyme and globulin enhanced the inhihitory ef
fect. When heat denatured, insoluble globulin was stirred with papain, proteolytic activity
was diminished. The nane l,hbulin proteirrase inhibitor is proposed for this factor. 
Adsorption with Ientonite al of crude bean extractcelite a eliminated the specific
trypsin inhibitor activity hut not that of tire unspecific proteinase inhibitor. Trypsin
inhibitor and proteinase inhibitor ;Activities could also be separated by dialysis against
distilled water, the formrrer rerralnli, IIIsolution while tie latter prCciiltated. I le possi
ble iutritinral signifiCce Of these obScrvatorns are discussed. (Author's sunary) 

5164 (;AItiIIAI., tOI(OS, S.G.N.; IIUSSI'IN, I,.; , S. Sonne intliliomla %tudiegs on 
kidney licai, proteins (l'haiwoiui %milgaris %ar. Ci,". 3). 'lant Food,; for I luma Nuwrition 
24(I-2):61-71). En., Siii. Fnm., )e., 12 le., II. 

Phaserdus vulgariS. 'rttein conttnt. Arlalysis. SoluhIe carbruh)drales. Ash content. Fibre 
content. Nutritive value. Toxicity. ILaboratury animrals. digestibility. PIroteins. 

"lhrre fe[ul.i expt were carried Out on wcanrln, rats Ivd dicts cintaining ,4tt percent,kidley be:rn as tie sole proten source ini twe di't (NI )I'Cal Icerit, .i,1.0) or in the 
ipreseirce of wheat (NI)I' rCnrrprl;et, o.1)), Air inlreat jud cai'.errr (NI)PCa pe-rcentage-.10.2). Alrllals hd diet Cotirmrrinrl, 2t0 IWeIrLt r~asrrr Ill(" )P vrperLcrt;i,e 11.2) 
were the Only ,roup which grcw Up alrnst norrilla . I lic irst two grio ps lost wt. 
persistently al tine nmiltahly rate, reachied 50 iprLeLt w1thi I days. Soaking of thebeans did riot raise tire rtrahty (ofaluiiuals. Autunclivirr, iif tire bcns or I h at 16 lb/sq. 
iii. imrprorved the dt.etiuihty of tine bear protl arid gave a ti protein utiizationi of 58. 
(Authur's sUMinary) 
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273196 SANIOS, T.,M.I.; () VI'IIIA, I.F.I). IDIE2 1972. V'lor nUirii de Ir:es. 
lrroieiciwi isolal:ms dIo f'i:imm (l'Imiseiolti siil:,aris I.). (.urili e %alue of prmlvim Ir:icfcionsi f,;lalfedhu:ii). ,rrchm iriis I .:,tincmmmiiciians d ,Nutrici'm 22(41):547-560t). Pt.,frm Slinn. 

t., [n., 23 Ref. II. 

I'liascr)lis vulFjr is. Ir niolems. Nutrill.e value. I)ucts. Animal nutrition. I)rgcstibility.
 
Mctl1niiirne. Ii aitl.
 

ItBean priters s'W eti :tdtd \wih I pwit:eiI NaIl souliutil ;At 1li 8. 1 wt0111eri if tile 
extract with I IC soirurron at p111 and lieal yielde'd I prmtroi fractiours in,ih the dillerent 
phuysicmnchCternrc clhu;tlenltics, their proteirn content vary, ifrionm 59.1i Iti 66.149 per
cent. 'lie vield (h I fractron (0u5 wCerCCt) was tvIce 111A nf thei' other 2. Stilies with rats 
of tire 3 isolated protein fractic . riwed a Ioer tltltVe valUe than that of tire cooked 
bean whern boith diets were srIi nivoid with met. On tie rOtrer hand, tire dligesltihilty
of tire fractions sias hetier than ,r,, ,1 tire cooked bean. Met. srupplenmentationr dli rnot 
irl]uernce tile dip'estlblhty of' lir dlets. I'lyolrerap.itririr was riot present i tire isolated 
fractions anrid in the cooked liwaris Illasltnch,.ul activity \%as Oibserved iii tire isolated 
fractions, altirruhi to a lesser digrec than ilnraw[beans. (AS) 

63 11 KEL.LY, ,.).; IL1IS, F.A. Quality a'ctlig liheactmn muritise value of li:,in secd 
protein. Crop Science 15:757-761). 1975. [ii., Stim. En., 19I lIel. 

liaseilus vult;iris. Seed. 'roteinr cuiicnt. Nicthiorine. Seed character. Amnino acids. 
Analysis. N. Nutritive value. 
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Seeds of 4 bean (l'haseolus vulgaris L.) strains with a range in protein content from 
21.5-31.9 percent were selected and analyzed for their constituent amino acids. I)iffer
ences in the levels of certain essential amino acids were detected. Total met. and 
microbiologically available met., each as percentage of protein, were similar in 3 of tire 4 
strains, but one had a lower level of available met., sun -csting that part of the total met. 
was unavailable. Correlation between protein efficiency ratio (PER) for rats and available 
met. as percentage of protein in the 4 strains was positive and significant, while similar 
correlations between I 'R and total met. as percentage of protein, with or without 
cystine, were riot. [he microbial assay used in determination of available met. levels is 
outlined and its value ii; a breeding program for improving nutritive quality of beans is 
discussed. (Author's sunir-Fary) 1100 1101 

0197 

5677 lhNI (,llE"N, E. 'Ilie nutritive of ieiai anl fieli hein. for hens. S edi,,I Journal of 
Agricultural Research 5:159-161. 1975. Ell., Sum. En., 4 Ref. 

Phaseolus vulgaris. Animal iltrition. Protein content. Metabolism. Analysis. N. 
Cultivars. Digestibility. 

The conteints of ielabolizahle eniergy andi digeslible protenir in different cv. of peas and 
field bean s were determined in expi. with layinrg iens. A strong correlation was olitained 
between the digesticon coefticients of crude protein anil] of tile content of tanniis iInper
cent of crude protein. (Author's sunmmary) 

0)198 

14734 EI.-IIA C, N.A. 'flie ellect of germination oi tle nutriise vru of red kidiiey
le.icas. I'h.). 'iesis. New Ilrunssiick, Ititgers Uniersity, 1976. 9 3p. En., suin. I:n., 136 
Ref. II. 

Plhascolus vulgaris. Nutritive value. l)igestihility. Altmutritioirl factors. Plant toxins. 
Protein contenit. Pr oteins. Inlbit ors. Dicts I leat treatment. Plant anatomy. 
Germination. 

lPhaseoLus vulgaris conrprises a siiihc;ait portirn oif the hunran diet in many parts of tile 
world. The salient characterrstic of these teans is lheir high protein coiintr. The ex
panded use oif these hears is hitired because (i the irndii,estbility orf a portionl of the bean
protein. Germirnatiorn oif kidiey bans impruves the di;es;tihility coethicienrt. [lie protein
globulin in kidney hcais possesses a potent trypsin iribitor, and milder inhibilors of 
chynotrypsin, pepsin, and papami. 'lie actrve ilhibitin fraciions of the protein globulin,
have rool. wt. of 52rt0t anrd S(o). The inhibitor can be inactivated by heat exposure (1I0)
degrees Celsius for 3trin). (Author's summary) 

019) 

19760 it ES. ANI, It.; ILIAS, IL.C. 1977. "lie Irobleii ofelegie prolcin digestibility.
In I luke, .1.11.; Itaeliie, K.O.; ltilliilgley, I,.W., elk. Nuitritinual stai-rirul ilul methods 
(if evalitation for food legunie lireeders. ()ltlac , Caiailda, Iiternatioiial I)eseloliielt lIe
search Centre. IDR C-'IS7c. pp.61-72. En., 28 IRef., II. 

lIaseOilus vulgaris. Digestibility. Proteins. Nutritive value. Btiochemistry. l leat treat
neit. Storage. 

The low protein digestibility of legurie grains is analyzed and possible re sions for this are 
discussed. Nutritional ard b:ocherrical t.,udies carried out %sith legume grain shave dealt 
mai:ly with anrtiphysiologi:al substances (trypsin and arcylase inhibitors, and 
helialglutirins) and tire deficiency of self-conrlairnirg arino .acids. Studies or lall. rats 
and on hulman adults to evaluate fecal N excret ion are repor ted. It is suggested Ihat the 
low protein digest ibilit y of leguine grainis may be a characteristic corrsmmoin to all or al
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most all vegctable protein sources. Antiphysiological factors could be partially responsi
ble for this low digestibility. [he elfcct of heat treatienLt ott protein digestibility

(different cooking processes, toasting, autoclave, and extrusion) and ott protein quality
 
as well as that of storage tiine %%ere analyzed. Standard methods of processing these
 
products are needed. 
 The digestibility of the water-soluble N fractions was analyzed. he
ing significantly lower than that of the insoluble N fraction. I lowever, a better identifi. 
cation of these fractions is required. Proteins resistant to enzynalic hydrolysis and seed 
coat pipments are discussed. Ilack beans have the higlhest protein digestibility and red
beans, tie lowest. The role of the rate ol passage of lood residues through the alimentary

tract and the effect of fractions oii gastric pi i are arialyzed. It is ennclu1dcd that at least

4 conditions control proteii digestibility: antiphysiological factors; the elfet of' heat that
 
inactivartes try psii inhibitors, titagglutorlin coiiipoutds, and others; heat or ttiter treat
ntent that would cause breakdown of' heat resistant proteins, cell walls, and supars; and
 
tilecontrol of protein coItiplexillg substairces as well as storage conditions. 1he efliciency

of land tilization in tertis of protein froti bean is analyzed. (Summary 
 by -)IITIC.
 
Trans.by I.M.F.)
 

0200
 

92-17 I1l, .SANI, It.et at. IF.trriios; rohreli tieIaproteinaligestihilidtad de varia
 
cspecies ale lelgiuriIIosa,;. (I)igestihility if protei fromi seteral legunie species). Arehivos,

I.atiinoamcriciuisv tie NuIricion 28(2):215-2.11. 1977. 
 F's., Sum.I';., En., 17 Itcf.,It. 

t'haseolis vtll'aris I)igeslbillt,. I'otiCIs. I ,.lIne CiupS. I ;rboratory ailttnals. )ry Imat
ter. Fibre Conttenit. Fat cooteit. N. lirtc.r('c, ,.Ic)ets. (uatemtrala.
 

Studies were condutcd wilthI var. of Pl;ascolis vulgaris beaus (rlWack,wthile, and red
 
seed coats) and mth I var. each of cowpcas ('tigna sillretlsi), plCWl peas (Cajaltus Cajar),

and a soybean flour obtainedhby solvent extraction and loW temp. to obtain a Ibetter
 
understanding, of tile low di1'csiihilhty of proteins Irtmt leguie foods. Casein was used
 
as thte reficence protcin. Icdi, 
 trials wkere carried out %ilth young 'rowiig dogs, fed
diets cootaitnin;, the,cooked , uriC pralv' ,a; the ;ou!e sotirce ofpr(lcit. U.ili;ttio of the 
protein was iteauCitted by N halatce, total apparellt atil truie prtein (iesltitility;di esthiltteCs of the soluble attd ittsoluhle N Iractions (ifthe cooked beans, anrd
digestibility of the I) lard of Iltc calories ut,ested. I fie data obtaincd suggcst Ihf:rt Murle
beans are superior in qultahty to black atnd red bcats; t, order of quhatiy frr the other 3 
Icgutiles beill sol c\ and, l s , ,v-i,;, pigColn peas. 'Ioital protcrin digestibtility of tie
 
l'grttIlC gratis was s, tfitcatltly lower than that of car it :rit(] increa,,d %%,ill respect to
 
intke, wiftll except ofr artl.
lte t tel Ilc iell ,.tllty ( I)\ antd enery decreascd as 
ilntake increased, of soybe;ris and egrqessloi aalhlvses showedwithhe ecxcopriltill ca.cwi. 

that as hc:ititi there
irtcrca,,cd, %;I,a itIrtticarit Increase intlecal N. tsIlit crtlclrei 
of rcgiessiorti were hiluher fur ll:tiliis O:ti for cos peas, pijlIron peas, atnd Soybteans;
antdlaulrrirng the fetarti stlllphc,, ittl;hcr for led bte;tr. No such relatiuos'lIlp was cviit %%;v; 
dent For cayein. 'I lit, dl'etJilli., oI the soltble alih itt oille N fractions of Ite cooked 
legumne grains was liw; hut id the 2 ftttiot1s, higeStilutlin, the sirhle lrN:ition was 
significantly lower. llaitd tn the in ittr tintt prent(cd ;tt'd()ii data found IiIt. litera
ture, it Wias stggested that .1f:ctors possibly contribute itt dillerent ways Io the low 
digestibility of leguite protiti: iry' s, prrcessiig co iionsi tre structure ofvpiin ihlhit 
the protein, antd perhaps cer Ituinstt ticsicstch ;1.ti;isihCtorls, wlihr re;ct with tIre proteint 
iriaking it partially uravailahle. (Author's sutmmriary) 

02111 

12331 tI.-tIAt;, N.; I.AARI,, N.F.; NIOISl', .1. Iihlrene oft sprouiniig fit(ie
digestihility cauelicieit, tr) I,ininhiitlor aml glihuliti Iaroleiia;of red kinicy hearls. ,Journial 
ofFoodnScience 1():I174-1875. Ftn., 15 Uc-f., It.-'! 1978. ln., Sun. 

Illhaseolus vulgaris. l)igCstbility. 'Irypsita. Proteins. lican sprouts. Cooking l)icts. 
itinibitor. E-nzymes. 
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The digestibility of raw kidney beans increased front 29.5 to 66.4 percent and that of
cooked beans from 69.3 to 84.4 percent after sprouting for It) days. 'he globulin frac
tion of raw and sprouted beans was 62.5 and 73.4 percent digestible. Sprouting decreased 
trypsin inhibitor activity (IA) by ca.50 percent and the globulin I-protein fraction,
which was rich in TIA, by ca.33 percent. (Summary by Nutrition Abstracts and Reviews) 

0202 

14704 BlENIDER, A.E.; i1OIhA.M.MAI)IIIA, II.; ,I.\,,S, K. I)igestiuility of legutie.
and available lysine Content. Qualitais I'l;I,tairun-i'lalnt I:ombtfor I lueian Nutrition 
29(1):219-226. 1979. I'u., En., 5 Ref.Sum. 

I'hascolus vulgaris. I)igestibility. Dietary value. Nutritive value. Protein content. Amino 
acids. Lysine. Cooking. Toxicity. 

While legumes are regarded as good sources of protein they are poorly digested so im
proved digestibility would be a desirable objective in a breeding pr ogram. IFron the poitof view of protein quality they are limited by the sulphur amino acids (SAA) so an in
crease inthese is a primary nutritional objective of a breeding program and their lysinie
content is regarded as being of secondary importance. I lowever, some traditional nteth
ods of preparation are farmore severe than that necessary to cook tte food and may re
sult it, loss of lysime. these 2 problents are being investigated. True digestibility of the
nitrogen (TI)-N) of cooked, white haricot beans was measured by feeding to rats at 20,
40, and 80 percent levels in tire diet (5. 10, and 20 percent), hor It) days periods when 23
days old and agaiit when 63 days old. TI}-N at the 3 dietary levels was 80, 74, and 67 
percent for the young aninials aid 6., 5S, and 51 percent svheit iiore mature. True
digestibility (II)) of IDM was rimuch higher at 97, 92, and 83 percent for younger and 95,
90, and 81 percent for older aniials. 'Ihe considerable ditference between TI)-N and 
'l'D-I)M together with the apparently greater 'I}-N by the younger rats suggests that
the extra faecal N does not come front tite uldlgcstedt food but possibly from residues 
of digestive juices. Results suggest that it is necessary to standardie tileconditions for 
measuring TI). Five leguuses were boiled for 2 hIand 8 i;available lysine fIell by 5-10 
percent ailer 2 Ihand by 15-20 percent ;ilter . I. Irprovenrent in flavor appeared to 
parallel development of tie .Maillard reaction and loss of available lysine. SAA were still 
limiting so that net proteini use (N 'U) (toes not reveal lo!;s I lowever,of' available lysine.
in diets where leg urTIes are used to suppIlerieiit cereals in such proportions that lysine is 
limiting this loss may become of nutritional importance. (Author's sumrary) 

0203
 

12396 PUSZ/.A I, A. etal. Nutritional c aluation (if kidney hcains (Phaeohlv vulgaris):
chenical chnnlositiiou, lecin cointenit, and niutritional ilae of selected cillivars. .Journalof 
tire Science of Food aini Agricultural 30:8.13-848. 1979. Fi., Sun. Ein., 25 Ref., II. 

l'lhaseolus vulgaris. Ainio acids. N. Mirieral coitent. Seed. Nutritive value. Laboratory
animals. S. I)isgestibilhty. glmn tiniis, Ellytoheiip, oscopy. Cultivars.lectroni tie 

IPhascolus vulga is coniposition, lectin con tent and nutritional .tivatueof selected bean cv. 
were determined. Nlaiily due to dillerent aniounis of reserve globulins deposited, seed 
N cuoItentt varied frti 3.4-S.0 percent. I lie aUntrllo acid coiiipositiont and tire corre
sponiding chemical score values fI410-60, hoever, were siimilar tor allthe bearts, with tile
sulfur-containirig amino acids tiniitig,. I )espite sitilarits ienoumtposition, II out of the 
13 cv. examited were highly toxic ot rats ilitie raw state. these syere all found to con
tai huggh concis of hieriitputiratn Icclins (over I) percent of the total protein). Ott tIre 
other hand, 2 low-lectin bean var. (linto IIIand Greater Nolthiern) had no appreciable
disruptive elfects oilthe intestines and were essentially ntitoxic for rats. (Author's 
suniiary) 
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19431 MARQUEZ, U.M.L,.; LAJOIO, F1.. 1981. Composition and digestliility of
alliutin, glolulins, anod glutelins from I'hascolus %ulgaris. Journal of Agricultural and 
Food Chemistry 29(5):1068-1074. En., Sum. En., 39 Ref., II. 

Phascolus vulgaris. Cultivars. l)igestibility. Protein content. Inhibitors. Trypsin. 'rote
ins. 

Fifteen Ilrazilian var. of I'hasecolus vulgaris were eyamined for digestibility in vitro,
trypsin inhibitors, and protein Content. Four var. with extrenie digestibility values were
given to rats and showed similar digestibilities. the protein from var. Carioca,
fractionated for detailed studies, had albumin 31.5 (richest in sulphur amino acids and
trypsin inhibitors), globulin (;I, 38.5, globulin (2 13.8, and glutelin 22.4 percent. Ile in
vitro digestibilities of the unheated globulins and glutelins %%ere low but wure improed
by heating. The albumins were well digested in Ihe raw state but alter heating
digestibility decreased: the effect was pII-dependent. the residue left alter digestion of
autoclaved albumin contained peptides wi ti iol. wt. 14,1)00 and 20,(10. A Irypsin
inhibitor in the albumin fraction was relatively heat-stable. Ie extent of digestion of the 
4 fractions was tested by using trypsin, pancreatin, or pepsuo.pancreatin. (Author's sum
mary) 

0205 

;,
19014 SGA Illl.ll, V.C.; CLAIKF, I..'.; I'USZTAI,A. 1982. I'riol lie lireakdomu of[kidney heart (l'hlasolus tulga.'ris) storage plceio: nutritional implications. Jour
ll.iIof (lieScieince o liood iil.Agriculture 33:881-891. Fn., Sill. En., 22 Ref. II. 

Phaseolus vulgaris. Proteins. Digestibility. l.iboratoiy animals. 

Glycoprotei II (phaseolin), [he major storq,e protein if tie seeds of white kidney bean 
cv. Processor was largely resistant to hbdrol)sis by pure gut endopeptidases. I Iowvever,
the protein was extensively digested in vitro and nearly 90 percent of it became soluble in
5 percent trichloroacetic acid by treatment Istwith extracts of rat stomach billowed by
intestinal contents of aliernatively Istwith pepsin, folloed by pancreaitmn. I leat
denaturation (100 degrees Celsius for 10 rin) had no appreciable ellect on the digestim.
A similarly high extent (betseen 8)0-90 percent) and rate of digestion of pure
Glycopritein II was observed in vivo. I lossever, intubation of' pure (lycopritemn I Iitto 
the stomach of previously lasted rats imcreaed the production of insoluble intestinal sc.
cretions containing relatively large am11ount1S of N. As this N passed into the caeccmmi, it 
reduced both the apparent digusliiity of ;lycoprotein II and the net gain olfN for the 
animal Moreiiver, in the presen, of a mixture ol rawv bean protein sin the slomach of 
rats the time taken to empty it .- ntent into the intestine was increased appreciably.
Additionally, the toxic Cle.Cs if the leCiiiS illthese IMiXtUres, particularly on colntinuous 
feediig, syere observed. 'lie rsutlls of detailed i: siso ant in vitro digestioi studics in 
iale rats uinsg uuideiatitired .l)coprolei II, alone or illcoiiibiiiatiol with lectin, are 

reported. (Author's summary) 

0206 

22186 IIIIANI)IK, S.S.; SATI II,S.K.; CIII"RYAN, NI. 1983. In ,t piriiotol)lic
dligestibility of itry i.an (Pl'laseolu,; vrlgari, I..) priitein coientrates. Nutritiil Relports
Internalioil 27(5):931-936. In., Snug. I.i., 12 Hef., II. (Dept. (if Food Science, 104 
Dairy Mfg. Bldg., Univ. of Illinuuis, Utihaia, II,61811 USA) 

Phaseolus vulgarus. Proteins. I)igestibility. Cooking. Cultivars. USA. 

In vitro protein digestibility of native and heated suspensions of bea conicenitrates was 
investigated. Moist heating up to 30 min improved the m vitro prolein digestibility.
Trypsin digestion, expressed as TCA (trichloroacetic acid) soluble N released, suggested
Light Red Kidney bean proteins to be itore resistant to in vitro protcolysis thian those 
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of the other cv. investigatcd. Electrophoresis of tryptic digcsts indicated the resistance 

of major storage proteins of beans to in vitro protcolysis. (Author's summary) 

0207 

25207 IHRESSANI, It.; ELIA.S, I..C. 1984. Relai6n entre I: digestibilidad y el valor 
proteinico del frijol coniin (i'haseolus vulgaric;). (Relation.ihlp ietween digestibility aind 
proteir. value of common hearv). Archios I.:rioarnericanos de Nutri.iiin 34(t):189-197. 
E,., Stun. Es., En., I If e. (in1.t. de Nutrici6n die Ccntro Awirica y I':' or.1,' Aparfado 
Postal 1188, Guatemala, C iatemnlah) 

Digestibility. I'r.Lcins. Amino acids. Seed color. Methioninc. G uatemala. Dietary value. 
Seed characTers. 

Eiltv-sevcn bean saniplcs of ifferent coior (28 red, 21 black, 10 white, and 3 brown) 
wei , analyzcu and no relationship was found between protein digestibility and its quality 
as ne.,surcd by N PR. Nevertheless, white beans have a higher protein digestibility thai. 
black, red, and brown beans. The greater digestibility of white beans, howvcer, does not 
incrcase the protein quality when mixed with ecreal grains above that obscrved with black 
and red beans, probably becarse the protein that gives the higher digestibility is highly 
deficient in S containing amno acids. (AS) 

(1208 

29119 RIOIIAMI IAIIIA, II.; NIOSI..I"AVI, P1. 198-1. 1.:11yrie digest and acid 
hydrol)/ed iIex of protein ulnality e.:altilion. IrariiaD .Io rnall of I'urhh IHealth 
13(I-4):43-54. En., Sum. Fn., 210Ref., II. (lirlietitr) I)ep., Medical School, Univ. of 
Tcherin, Tcheran, Ir::n) 

l'h,:seohlir: vulgaris. Prlteins. 'inzyiiies. l)igestibili,.y. Analysis. Anlino acid-. Animal nu
trition. Ilvdrolysis. Iran. 

A pancreatoloeplidta r index was dcvis:.d for a ra ,l and accur .te esti(clastac.' digest 
mation of protein qualty. "Ihl index was calculated on the basis of all the amino acids 
released by atn in vitro cl,r,;tasc rir.cst oii, aicil I'ydrolyss of same sample, and the residue 
of enzyme li)drolyzckl. 'lIe aiii' arids w'rc detrrr i ned by 'ITC. Sarirplcs osed were 
cooked white kidnley )eans, cooked arid overl icated soyl;.rn powder, ;:.su .kimiDed illilk 
powder. Good correlktion was obsertd betoce i elastasc index valu,_ alid theil biological 
values reported in 1toe hitorature fromt fcfing trials. 'lhe pattern of amino acids released 
by acid and by enzyme hydrolysis were about tire satne. (AS) 

1219 

.8228 IMiEiSSA.NI, It. 198i. 'rotiin qi;ality ind notriional valoe of heans. Itesearch 
I lighlights 2(6):1-4. En., I. (himlp, 11.O. lBox II 81, (;na.1nra;i, (;uateniala) 

Phascolus vulgaris. Nutritive valtc. l)igestitility. S. I'roteii content. Cooking. P, otcins. 
Gouatemala. 

The hard-to-cook condition, bean 1printen quality and digestbility are analyzed. In ic
search carricP t by the IrStiltto( it Nutrici6n do Amilrica Central y I'Pan;mlr;, aIso-nf
icallt interaction Ietvsen cnviroitnlaettl ard genetic factors and coorking titte as found. 
StUdiCs oil S crillitt show a sinificant interaction btweevr ,ar. aid ltcality; hro\cver, 
the var. has a grealc effect on S cinirl tt. lie broth (rort cooked beans contains around 
1 percent protein and high levels of [,ol)hlicrol s and K. (CIA'I) 
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28914 Ii:VV-BI1NSIiiIW,, A.; (AIcIA, it. 1986. IligesliuilitY of (lie globlin frac
tion of l'hlteols ulg-ari% seed in mice. Nutrition IeportInternational 34(,4):509-520. 
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En. Sum. En., 25 Ref., 11. (Ccntro ie Biologia Cehular, Escuela de Biologia, Aparado 
21201, Venezuela) 

Phaseolus vulgaris. Seeds. Digestibility. Toxicity. Proteins. Animal physiology. Cooking. 
Venezuela.
 

The globulin Fraction of' Phaseolus vulgaris seeds was extensively purified. Only 1.3 per
cent of the original polyphenol content, 3.1 percent of the hemagglutinating activity, and 
1.2 percent of the antitryptic activity remained in the globulin fraction. Low toxicity was 
demonstrated in this fraction by ntraperito neal injections in mice and hy in vitro incu
bation with rat enterocytes. Wt. loss was observed in mice fed on the rmw globulin frac
tion as compared v,ith casein fed controls; this was not attributatbIC to a reduOction in food 
ingestion. Protein digestibility was improved by cooking. No pancreatic hyperthrophy 
was shown in mice fed on the raw globulin fraction but spleen atrophy was observed. 
(AS) 

0211 

?29617 OLI1 IA, A. . l)F; SAIIFIRItI, V.C. 1986. The imfluence of rat emtdhlgeneuot 
nitrogen excretion onlthe a,,esnicnt of heain protein quaility. Jhournal of Nutritional Sci
ence and Vitainiuology 32(.14):425-436. F~n., Stui. Fn., 28 Ief., I1. (lepto. Ie I'hlaneiamento 
Aliunentiar e Facuhluale tie Univ. fiNitrican, dIe IEtgenh:rii AMiniimtt', '1-:. ual de 
C:tnipiis, 13.10011 Cauopluujii:a-S'. Itrw.il) 

I tliascolus vulgaris. Proteiiis. l)igestibility. Protein content. Nutritive value. lrazil. 

The interference of rat endogeticous N excretion with the assesstneou of' digestibility and 
BV of dry bean protein vasl stUied. )ry bean plants were ctultivalted under 
(15)NI1.1)2.SOt fertil/ation and at harvest dry beans had 1.0,0 atoms percentage of 
15(N)-excess. N baltrce studies ildicated that bean protitin digeslihility and IIV were 
higher when N-halance was based on (15)N-excess as compared with total N, both for 
undenatured and hteat-donatircd protein. I he (15)N-balance also shossed that heat 
treatment significantly improved (P1equal to or less than 0.05) the digestibility of bean 
protein in tile integ ral flour anod in protei isolate while tIle IIV dec sed for both mate
rials. e that tile conventional for calculatlio of' beane;ults itldicated illcthods (rllllol)Cd 
protein digestibility and ItV, based oil total N balancce aid proteiit-frce diet, underestimate 
these indices of protein quality. (AS) 

Genetics 

0212 

5175 KIOZ, .I.; KI.)/.O VA. I"E.;TtLIlI(OVA, V. I'rotei chlaractecrs antd rllationhip
heteen l'hlaseols vulg'.ris sp. aorigincius hujrk. and related t:axongo of the genus 
l'haseolus. Itiologia 'atarunm 8(3):187-196. 1966. Fn,, Simi. it., Cs., Itu., 30 Itef., II. 

lt hascolus vulgais. Pruteil content. Cotyledons. Antisera. Seed. Analysis. Plhascolus 
coccineus. Ifhaseolus acUlfoIius. PascOlus 10uatus. 

Iloth quanttlllltie alld quallative imrmuochetical methods were used for studying the 
ilutIU;l relatiotllis of several species aid subspecies of the [,ets Jhaweolus: P. vulgaris 
L spp. vulgaris, P1.vul,,aris I.. ss p. aboriirniius Ihurk., P. cocciticus .., P. acutifolius 
A. Gray, P. luntatus I.. (Aminericani erideimites), and P1.;iureiis I. (a trypical Asian bean). 
Protein characters of' cotyledons (i.e., storage p;rotlns) of the above species were corn
pared with the aid of anti sera prepared agatnst sced (cotyledon) proteins off 11. vulgaris
L ssp. vulgaris cv. Veltrusk5i Saxa, using, (a) the whole complex of cotyledon protein, (b) 
the albuint fraction of this complex, (c) the globlii Fraction, (d) crystaline ilhaseolile. 
Iesults were ill a,.rCettict wit1 the morphological and genetic data of Ilurkart and 
itrucher oil the close reltiottnship betveen 11.vulgaris I. splip. vulgaris and 11.vulgaris .. 
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spp. aborigincus (both contain a character designated as 11. vulgaris protein I, which is 
lacking in the others; both contain an identical phaseolin and exhibit only negligible dif
ferences in tile specificity of prc'cins). The closest of these 2 species is P. coccineus (al
most identical phascolin, small differences in the albumin and globulin fractions, a greater
quantitative difference in protein snecificity. P. acutifolius contains a somewhat different 
phaseolin, exhibits greater deviations in the albumin and globulin fractions and ! (IreaLer
quantitative difference in protein specificity. P. lunatus and P. aurcus are quite different 
in all these respects. these data arc in good agreement with genetic data (crossability). 
(Author's summary) 

0213 

7614 II. IIEII, 0.1. The genetics of crude protein and its relation to ph)siological and 
agronomnie factors in dry heans. l'h. ). hliesis. Ithaca, N.Y., Cornell Uniiversity, 1971. 
I2811p. En., ;iun. En., 129 lRef. 

Phaseolus vulgaris. Protein content. Genetics. N. Seed. Composition. Inheritance. 
I lybridizing. 

Kjeldahl methods were used to analyze different dry bean genotypes and their progenies
for crude protein. A microbiological method using Streptococcus zyrmogenes swas used 
to determine available met. (I) Nonprotein nilogen. On a dry w'.. basis, hip.h protein 
genotypes ranked higher in nonprotein N than low genotypes. [here was no dilference 
in ranking between high and low protein genotypes when compared on a basis of protein
N. Thus an increased percentage of protein was not necessarily followed by increased 
itonprolein N. (2) Position effect. Position within the pod or the seed did not inliuence 
percentage of crude protein significantly. When genotypes were grown in the plastic
house, pod position influenced percentage of crude protein. (3) Correlation between bean 
grain yield and percentage of crude protein. There was generally a negative correlation 
between yield and percentage of crude protein in F2 and F3 plants. [he highest total 
protein/plant came from those that were av. or below in percentage of crude protein.
since breeding for protein should be focu:;ed on total protein productioni unit area, efforts 
should be directed towards increased bean yields while mantaining the percentage of 
crude prote in near av. level. Since percentage of prontein is alected by the N and carb
hydrate, low-yielding se,,regates lended to be relatively high in percentage of protein.
Antong F"2 and 1.3 pro enics, however, there were hig hiyielding plats with a b av.llve 
percentage of crude protein; thus it should be pOsSihle to improve both characters and 
hence total protein prorduction. (4) I-'ficient utilization of nitrogen. Gentotypic differ
ences in bean yield, N uptake and transhocation were fotid. No single genotype had all 
these qualities combinied. I lybrrdidation among the superior ones should produce segre
gating progenics that would cornhie the desired quality. (5) lilfeet of seed genotype on 
crude protein content. The genotype of tile Ilaternal parent determined the qItaltity of 
crude protein. A highly significant difference was found betwseen reciprocal FI hybrid
seeds; no significant diflference existed between 1:1 hybrid and selfed seeds oti the same 
maternal plant. [here was no indicatini of segrel'ttion Ior protein among 1'2 seeds on 
anI1I plant originaing from a cross between high- and low-protein parenis. Protein 
(luality, as nieas ured by niet., was jorintly influenced by toaternal ail seed gelotlypes.
There was a highly sigiflicant difference between reciprocal FI hybrid seeds; rio signif
icant dilference was noted between Fl hybrids aind selled seeds on plants tf the parent
with low available iet. A highly significant difference was found between F hybrid and 
selled seeds on toateiial plants wth high available cet. The selfed seeds were higher in 
available nict. than the hybrids oti plants with hi.h available niet. The range in available 
tiet. of 1:2 seeds fron ain F plant originating from a cross between parents lsw and high
in available toet. was wvide en ough to indicate segregati Iror available nict. within the 
plant. it is concuded that there is no advantage in single seed selection for protcin 
quantity; however, ii there were a high correlation belcene t protein quality )f seed aid
that of its progenies, more progress wnuld probably be made thr uph sinle seed se
lection for proltein quantity; however, if there were a high correlalin between protein 
quality of a seed aid thatt of its pr ogienies, to or progress swn,ld probably be made
through single seed selection. (ol) (3enetics of crude protein. No reciprocal differences 
were found in percentage of crude protein of 1:1 plants. Nhcan percentages of crude 
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protein contents for the FI s, F2s, and F3s were gcnerally between the parents but slightly
closer to the low-protein parent (partial dominance of low pi'rccntage protein over high
percentage protein). Ilroad-sense heritability estimates ranged from 30.66 to 63.48 per
cent. The narrow-scnse estimate, calculated with hackcrosses, was 20.12 percent; based 
on F3/F2 regression, it was 4 '"6percent. Correlation and regression coefficients between 
F2s and their 1:3 progenies were 0. 122 and 0.46, resp. These low values indicate the high
environmental inlluence on crude protein, suggesting that early generation selection 
would not be effcc!ivc in increasing percentage of protein. There was strong evidence in 
support of transgrosrive segregation for low protein in I of the 5 families. Genotypic
differences were found for available met., suggesting a partial dominance of low available 
met. (Author's summary) 

0214 

4946 SILI.IERNAWEL, Be.a. inipro cinentlean protein work by USl)A--hean aind pea
investigation . Irosser. Washington Slate University. Irrigated Agricultural Research aind 
Extensioin Center, 1971?. 141). En. 

Phaseolus vulgaris. Seed. Protein content. Methionine. Fertilizers. N. P. Zn. Cultivars. 
Amino acicdF. Seed treatment. Plant breeding. 

lhe importance of research oni improving leguie protein quality, especially Ihlat of 
beans, is emphasized. Several investigations co,ductcd to fulfill US)A objectives in this 
area are described and utilized to obtain information on protein and met. content of dif
ferent bean samples. '[he following factors were studied: seed iiality; differences in lo
cation and photoperiod; genetic differences between var. aiid even within the sanme var.;
differences due to the N carrier or rate and those caused by N and P. variation; Zn 
fertilization; effects of Zl seed treatments with and without soil Zn; and irrigation needs. 
None of these was a determining factor of the protein and met. content of bean seed. 
Some crosses are being made betv.'cn lines ol known protein content. It is noted that 
years of extensive research are needed to develop a bean that is as good a source of 
dietary protein as mcat. (Summary by I I. Trans. by I..M.F.) 
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6147 I'()l'1I:U, WAL. Genetic control of protein anil sulfir content.% in dry lic:n,
Ilhi'aeoliis ulgari;. PI0). 'lhesis. IL.afayette, Indiana. I'urdiie University, 1972. 55 p).En., 
Siti. ':n., 35 Ref., II. 

l'haseolus vulgaris. Cultivars. Plant breeding. Inheritance. Genetics. Seed. I lunian nu
trition. Irotein contei. Amino icids. Conposit ion. Methionin. cystine. S. Nutritive 
value. Crossbreeding. r'odutlivity. 

Total sulfur as a percent of cruode prlein was highly correlated (r2 -. 87) With the sum 
of met. and cystLc ais:;ta ercet of protein. Significant rivies sions of proteini elicieticy
ritios (PIR) on each ofl these above variables were obtained, whereas neither met. or 
cystine alone was significaintly correlated with Pl R except fur cystine in one set iif data. 
these data indicate tile potential for us iri anallysis of toti sulfur as a screeiting technique
for nutritive quality in dry bean. lie silte of control of iercentage protein and sullur 
content was Shown ti he in the plant producing the seed arid not iii the seed itself. There 
was no sig iilcait dilfference I(or perCL.nt protein in seeds with maternal or hybrid 
genotypes at the sanie node, whereas hybrid seeds with the same genotype on plants with 
different genotypes differed signilicantly in their percentage protein. Although there was 
a significant difference for sulfur content between seeds with hybrid arid inmaternal 
genotype at the saiie node, tIre diflerence was sinialler than that of hybrid seeds on dif
ferent genotypes. Selection oi a single seed basis for these two characters would not be 
successful. Narrow-:;ernse heritability of percentage protein estimated by \Warner's 
method was 49.A percent. 1.stiiiates of heritability obtained by regression of 1;3 fainily
nicans on F2 plants were: percentage protein, 81.8 percent; and sulfur content, 77.4 per
cent. Gene action appeared to be mostly additive, although there vhs a skewness towards 
the low protein and sulfur lines. Significant dillerences ainurg 8 conmercial var. of 
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Colombia were observed for percentage protein, sulfur content, and sulfur as percent of 
protein in different plantings, and for sulfur content and sulfur as percent of protein over 
all plantings. Significant interactions of var. with plantings were observed for percentage
protein and sulfur content, significant general combining effects were obtained in a 7 
parent diallel for percentage protein, sulfur content, and sulfur as percent of protein; sig
nificant SCA effects, for the first 2 var. In . Wr Vr analysis, significant regrcs:.ions were 
obtained for percentage protein and sulfur content, but not for sulfur as percent of pro
tein. There was an association of excess dominant genes with lines low i sulfur content. 
Yield and percentage protein were negatively correlated, the inverse correlation being 
greater at smaller yields than large ones. In general percentage protein arid sulfur content 
were positively correlated as would be expected if most of the sulfur were contained in 
the protein. In the conmercial var. seed wt. tended to be negatively correlated with per
centage protein, sulfur content, and sulfur as percentage protein. sulfur content was 
positively correlated with sulfur as percent of protein. (Autlmr's sunmmtary) 
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11147 RUIAIlIAY0, R.I'.; LEAKEY, C.L.A. 'rotein imlpro enent in heans and 
soybeans by mutation breeding. IlnNiclear techniities for seed protein inlpro,,ernent. 
Vienna, Austria, International Atonic Energy Agency, 1973. p11.291-296. El., Sum. En., 
31 Ref. 

Phaseolus vulgaris. Mutation. Seed. I'roteins. I'rotin content. Amnino acids. I.egume 
crops. Cultivars. Uganda. 

The grain legume improvenient prograi at Makerere U., Varnpala, was initiated in 1965. 
Its major objectives include the improvement of protein (i.e., higher protein content and 
better amm111Oacid composition (more met.), yield potential and disease resistance. Studies 
of irnport:ant nutr1tional factors (such as trypsin inhibitors) will soon be included. A 
substantial anioUnt of gerniplasm of each crop has ieen assmbhd and test'd..M utation 
breeding will soon be initiated. In beans emphasis has been on hybridization for higher
yield (large. seeded Colombian l)iacol Niia x stringless french eat var. carrying tile are 
gene from Versailles). kvaluation f" gerilasnli has revealed var. resistanrt to rust arid 
tolerant to Xantlhmnoras plaseoli. work is also being, dcone to obtain a new navy bean 
cv. to replace susceptible %texico 1,12 for the Govt's .10,ll00 ha project. (Suinrirary by 
T.It) 
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2913 KI:I.IY, I.). 'lhe herita'bility of protein aid ielliio (lthaeolu%ine in ht.'a,,; 

vulgari,;): research report. Cali, Coumlila, Centro Internacional tie Agricultura 'Irpical, 
1974. 301. En., 18 lIte., II. 

I'hraseOlus vulgaris. Plaint breeding. Protleii ccrtenIt. Nletlionmre. Inheritance. Cultivars. 

lIe pro, rcs and parti:l results are given oftie rewatech oi rilOwvariabilhty of pri tein arrl 
met. contents in beans. Crosses were Iade hetwcen 3 Il1lis aid tush litlue I ake 2,10 
(lilt.2,10), using the latter as lemiale panit. 'Ilie esullti generations were grown ilt,
\\'isconsim, IS.\ ()1972) a completely rirdoi and selectirn of FI and 12 hybridin desigir 
material wcre grns n ait Cl Al, Colombia (197.1). 1lcritalrlIly eltiriatvs were based on 
the regression of lrbld iaterial ol the parernt inater.r[r A rat feed~ing trial was col
dueled to evaluate the IIV of ,1 irent lines, with a large variallty in protein and met. 
conitenrts. Irequency ilrstribirlou l01 percenrtage prOteirr indicates the partial dolrinance 
for lngh prolei cotet illiI x I 207227); heritability estihyirids (Bll.2.10 broad sense 
Illate was 69.1 percent, \ov thie narrmw sense estinate sas 0. The presence of an 
oerdorninance comncnnt lotlow protein content was rbs.-rv'edcross 2.110 x lI or 11111. 
229815. Itroad sense heritability swas 71.2 percernt riarrrow sense estirrrate was:lrid 1. 
[here is a possible dorinarce for high proteir content cross 2,111x pl 31125,12.i IBIMI. 
Iroad sense teritabilhiy was 11.9 percent arid rarrov sense eslitate, 19.A percet. A 
partial dominance sv;t;Iouirl for low met. content rr 11111.2.111x Il 207227. Regression 
analysis showed tie difficultv of early selection as all the seed oi the F2 platt is segre
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gating, and the environmental effects on the progeny. In the feeding tria, 11lL 240 ha, 

the highest BV with respect to the level of met. (Summary by I.B. Trans. by L.M.F.) 
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1351 KELLY, ).D. Genetie modification of protein quantity and quality in bean 
I'haseolus vulgaris I. Ph.D. Thesis. Madison, University of Wisconsin, 1974. 7 9p. En, 
Sum. En., 61 Ref., II. 

Phascolus vulgaris. Genetics. Protein content. Methionine. Seed. analysis. Crossbreeding
Cultivars. L.ysine. N. Mineral content. Amino acids. Laboratory animals. Inheritance 
Genes. 

Four bean strains with a range in sced protein content of 21.5-31.9 percent were analyzc4 
for their constituent amino acids. Met., the major limiting essential amino acid in beat 
protein, ranged from 0.87-1.32 g/1lt0 V protein, the levels of microbiologically availabli 
met., determined using tile bacterium Streptococcus zyniogenes, were similar to the level 
of total met. in 3 bean strains. The 4th strain contained 28 percent less available met 
than total met. [he positive correlation between the protein efliciency ratio (PI.iR) fo 
rats and the available met. content was large and significant (r 0.95), while correlation 
between PlER and total met. alone or plus cystine were not significant. These data indi 
care (flat certain bean proteins are uniavailable to a biological organism and that thi 
microbial assay determines tire availability of aino acids better than does a lechriiqui 
that measures only the total amino acid content. Since the microbial assay is inexpensivi 
and fast compared to ion exchange chromiatoigraphy, it could be used as a screeninl 
technique in a breeding program for the nutritional Improvement of beans. Individua 
plant measurements of parental, Fl, F2, and backcross populations from 3 crosses in 
volving the 4 bean strains grown iii Wisconsin, were used to determine the inheritanci 
of percentage protein, av;ailable met. and available met as percentage of protein (% met.)
The 3 traits were quantitatively inherited and percentage protein and perccntage met 
were independent. Bhroad sciisc heritability estimates ranged from 0.32-0.71, 0.43-0.56 
ano 0.38-).61 for percentage protein, availatle met. aiid percentage met., resp. Addiina 
heritability estimates For the 3 traits were obtained from the parental and 1-2 populatiom 
grown in Colombia and were of similar omagniitude, indicatng a moderately large genetii 
variance. Narrow-senise heritability estimates calculated by the standard unit rcgressiot 
analyses of F3 and :4 family imeans on F2 and F.3 parenital values, resp., ranged (ror 
0.63.0.79, 0.82-0.,X9, and 01.81-0.85 ini the F3 geicration and from 0.32-0.61, 1.52-0].87
and 0.51-0.81 in the 14 genenhation for the 3 traits, resp. These data indicate that the gen 
action is mainly additive. Additional estimates calculated usinig tire among-family vari 
ance of the F3 and 1:4 generations were lower than thmse obtained by regression analyse! 
since part of the total genctic variarlce in the F3 and F4 rcratioms Is withinfamily var 
iance. )espite a large genotype x location interaction for the 3 traits, the moderatel)
high heritability estimates and the additive gene action indicate timat these traits caii b 
improved by selecti . The low neatlive correlation (r -0.3(0) between seed yield anIn 
percentage protein suggests that selcctitt should be made i tially for high yield, withir 
high- yield inn hamilies, plants having tie highest perctntage protein should be identifier 
for further selection and intermating. The absence of a correlation between seed yiek 
and percentage met. indicates that selection for either trait could be made withnout ad. 
versely affecting the other, while the positive correlation (r 0.33) between perci:tag( 
protein and perceiitale met. suggests that boith characters could be improved siriultane 
ously. (Summary by )issertation Abstracts) 
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4582 WOOIFE, ,I.A.; IIANII IIN, .1. Within and iethcen genitypes variation in crudc 
protein content of I'haseolus ulgaris. Fuph)tica 23(1):121-128. 1974. En., Stin. E., 
Ref., II. 

lt hascolus vulgaris. Protein content. Analysis. Cotyledons. Pods. Statistical analysis 
Field experiments. N. 
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A study of source of variation in protein content within and between genotypes of 
Phascolus vulgaris L. was carried out. The results show that bean to bean variation is 
large within a plant but that it is not due to systematic effects within pods or between 
nodes in determinate varieties. Pod to pod variation within nodes does occur. For inde
terminate var., with large numbers of nodes, the protein content of seeds decreases with 
increasing node number from the base to the top of the plant. Plant to plant variation 
may be large, but depends on the genotype used. There is a large range of variability 
present within the species and selection for high protein content should be effective. 
(Author's summary) 

0220 

6371 KEIIY, J.I).; BI.ISS, F.A ]Heritahility estinates of percentage seed prolein and 
availahle niethioniie and correlations with )ield in dry bearts. Crop Science 15:753-757. 
1975. En., Sum. IEu., 19 Hef. II. 

Phaseolus vulgaris. Seed. P. otein. Methionine. Inheritance. Yields. Crossbreeding. Field 
experiments. Fxpcriment design. Analysis. Genes. 

Individual plant measurements of parental, FI, F2, II1'1, aird 11P2 populations, 1 3 and 
F4 progenies of 3 crosses involving 4 bean strains (Phascolus vulgaris I..) were used to 
determine inheritance of percentage of protein, percentage of available met., available 
met. as percentage of protein, and the correlations among these traits and with seed yield. 
Broad-sen';- heritability estimates for populations grown in Wisconsin ranged front 
0.32-0.71, 0.43-0.56, and 0.38-0.60 for these 3 factors, resp. Narrow-sense heritability
estimates calculated by the standard unit regression analyses of 1:3 arid F4 family means 
of F2 and F3 parental values, resp., ranged froim 0.63-0.79, 0.82-0.89, and 0.81.0.85 in 
the F3 generation and from 0.32-0.61, 0.52.0.87, and 0.51-0.81 in the F4 generation for 
tle 3 traits. The moderately high heritbility estimates and the apparent additive gene 
action indicated that selection within genetically variable populations should be effecive. 
A low negative correlation (r - 0.30) between seed yield and perccntage of protein sug
gested that sclection should be made initially fot high yield. Within high-yiehling families, 
plants having tile highest percentage of protein shIouti be identified for further selection 
and interinating. Absence of correlation between seed and yield and percentage of avail
able met. indicated that selection for either trait could be made without adversely affect
ing the other, while the positive correlation (r - 0.33) between percentage of protein and 
percentage of available iethionne suggested that both characters could be improved si
multaneously. (Author's snurnary) 

0221 

6221 ROOIERO), .J. et :l. I leril:dlle viriatioi in a poiyipetide subunit of the iiajor stor
age protein of the bean, Phlaseolus vulgaris L. PIlnt Physiology 56: 776-779. 1975. En., 
Sm. Eln., 18 Ref., II. 

Phaseolus vulgaris. Seed. Proteins. Inheritanrce. Nlethionine. Analysis. Seed coat. Genet
ics. USA. 

Flectrophoretic analysis of the major seed protein, G I globulin, from 41 strains of 
lt haseolus vulgaris IL.revealed a 3-banded pattern for 2 strains having a high met. content 
(11111, 210 and 1113(02,512). The other 2 strains (PI 20(7,227 and 111229,815), known to 
have a lower seed met. content, had a 2-banded subunit pattern for tire GI globulin. an
alytical ultracentrifugatini con fir med that glob uliin from tire 2-banded strains underwent 
p I-depelident reversible dissociation similar to that previously Found for a 3-banded cv.; 
additionally, the protomer tnol. wt. showed that 3 subunits of abou. 50,00(1 niol. wt. each 
were present in the cII globulin of the 2-banded strain. Gel pattern: of G I globulin from 
the 2 strains used as parents, 111lL 211) and P1 229,815, showed differences in the largest 
subunit, which appeared as either a 53,100 niol. wt. polypeptide known to be present in 
the 3-banded strain, or as a shorter polypeptide having a nol. wt. close to 47,(110. Anal
ysis of GI protein from single hybrid seeds showed a banding pattern intermediate be
tween the 2- and 3-banded types. 'Ile subunit pattern from all seeds with 
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intermediate-banded parents segregated in a manner consistent with that expected for 
control of the polypeptide by a single Mendelian gene. the remaining portions of the 
seeds were grown to confirm that they represented true crosses. The procedures used are 
essentially nondestructive and can be used as a basis for selecting seeds having different 
protein characters. (Author's summary) 

0222 

6014 "'ULNIAN NITIO, A. Contrihucao ao niellioranento (in feijoeiro ('iaseolus 
vulgaris L.) visando aulmentar a qiu:lintidlde e melhorar a qutalildade da proteina. (The inm
provenent of protein quuntity ad quality in lueauns). Tese 111l0). l'iracicabha, irasil, 
Universidade (te Sao Pilo. E'scola Superior de Agricultura Lii. tie Queirot, 1975. 150p. 
11t., Sum. l't., lin., 54 Ref. 

l'haseolus vulgaris. Plant breeding. Proteins. Germplasn. Protein content. Statistical 
analysis. Seed. Aminoacid:;. Analysis. Irazil. 

Several expt. of a diverse nature were conducted to learn more about improving protein 
quantity and quality ill beans (l'haseolus vnlgaris IL.). The following conclusions wcre 
drawn: (I) I .xpt. conducted It) de ermi ie tlh influence of competition on sced yield and 
percentage of proltein in bean seed indicate that av. yield/plant increased with absence of 
collpetition among ne,-llhouing planis. 'lhe av. pritlem content in the seed, however, 
remains unchanged. I bus care should he taken in screening for high yield, especially 
when there are open spaces near the plants belrig evaluated, however, this would riot be 
necessary when screening for protein cuntelt. Other methlhods should be studied )efore 
generalization car tie inade. (2) I-xpt. were carried out to determine the influence of pod 
position o the plant upon protein percentaie of Ilie seed, using var. with different growth 
habits. Results showed that proteii content ill the seed does not (]eend on pod position. 
Because of the limited no. iif var. used, further studies shouli be dorie with a larger no. 
of var., especially with indeternminate growth habits and with iire internodes. Results also 
suggest that pods is any position on the plart may be atalyzeid for determining pritein 
contest; it is recommended, however, that seeds Iriiht various pods in the same position 
be mixed and used for analysis. (3) Studies to determine the inlluence of seed position in 
the pod on protein percentage proved that protein content is the samre, irrespective of 
seed position i the pod. As only those p)ils colntaining the saime no. of seeds were used 
in these experiuents, further studies slouil be doine to compare proteil content using 
pods with diferent no. of seeds. (4t) Aspects related to seed and proticn yield were ana
lyzed for 8 var. of interest in hean improvenernt work in tie state of' Sao Paulo. Ihe 
relationship was som ,whaldifferenrt in siomlie var. It was generally observed that tie 
content of 17 amllino acids aitaly/ei was the samiie and that iiet. cllterlt was %cry lov in 
ill 8 var. Correlation hetween seed yield anid prolein perceltage was negative but not 
significant, sugestinig the pos,-ility of obtaming lines with higher yield and protein 
coltenlt. Besides trympu to increase met. coltelt, screening could be done for increasing 
other essential amino acids such :is lysirle since rice alld heal cinsulptiol is very high 
in Brazil and rice is deficient in lysine. The positsve correlation amtng the percentages 
of 7 essential almlo acids ubserved here and also in works of otiler authors implies that 
screening can be donie for one specilic ali lO acid s,ithout sacri F,1rg tire others. (5) Ixpt. 
were carried out to delerrline [it contribution of differelt conpolents (i.e., nlqrgurncnt, 
embryo, aid cotyledonls) to prolein citent. Alihough only 8 var. were atlalycil, siglnif
icait differences were observed with regard to coltribution uif ciimlpoImients Ito total seed 
wt., protein cotltent of clnenllents, anld cintributioi of components to seed protein 
content. Although the enbryo is one of tle seed componetlts and has tlie highest protein 
content, its contribution tt total seed proteinL content is low because of its low contrib
ltion total seed wt. Ilie smile occurs with the ilntegunelt, which has a low protein con
tent arid a low contriution to total seed swt. Oii the other hand, the cotyledols represent 
the highest protein source ill beani sCeds because they have a high contribution to total 
seed wt. although protein content is luw. (6) In expt. conducted to deterrinhe intravarietal 
protein content, it was noted that plheliotypical var. is higlier in some var.; however, 
broad-sense heritability (calculated for 5 var.) was generally low. The environmental 
components comprising this phenotypical var. are very high. This may be a limiting 
factor in selecting for high-proteli plants within the var. te:;ted. In spite of this re
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striction, the present method was recommended fur its advantages, especially in cases 
where heritability is high. Since most var. cultivated in Brazil show a visible mixture of 
various genotypes, selection work within a population to be improved for protein content 
should also be done along with the use of other methods. 1-nvironment can be a ham
pering factor iniproving protein content, irrespective of the methods used. (7) Ihean 
germplasm from the Uberaba and h.amprecht collections was evaluated. Protein content 
varied from 19-31 percent. lines with higher protein contenit th.' taie ones noirmally 
cultivated in the state of Sao Paulo were found. A greater of material existing inno. 
Brazil should lhe tested, riot only for protein content but also for amino acid quality. (8)
A biological assay was carried out with 8 bean var., using rats. 'lIhere werc differences,
based on a possible difference in cystine content or protein digestibility, correlation he
tween the protein utilitatino co)elficienlt ,nd the total of 17 amino acids or the total of 7 
essential amlinoi acids was positive but rot sipnificarit. further biological assays should be 
niade with a aLaiger no. of var. to ilentify eact causes of these differences, which is 
valuable element when trying to increase tie nutritional value of beans. (9) [lie great
importance of beans, not only because of their relatively low cost but also for their higih
nutritional value (principal protein sinu.e for Btrazilians), is emphasized. Cooperative ef
forts should be liade to increase the nutritional value of beans iii spite of tie complexity 
of the work involved. (Author's summinary) 
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9727 IIAII,, I.C.; M El R.C.;C MASS."., .A. l'ilul exprcssiion or tlie miternal 
and paternal alleles for the pol)lcpliide sohiiil o[ lhe majoir ,tor:Ie prolein of lhe he'i 
I'haseolus vtulgari; .. l'lant l'hiSiology 59:1112-1124. 1977. En., Sum. En., I I Rie., II. 

Plhaseolus vulgari:;. Seed. Proteins. RNA. Cultivars. Storage proteins. Crossbreeding. 
heteroz',iosis. 

l)iscontinuous sodlutil odecyl sulfate slab gel electr opomri is of (I glolili roin se
ve'al strait:; (f Ihaseolbs vuliai, secd permitted clear tesolution of the constituCt 
pnlypeptide". I hree strains ( Ienderlreen, Cana di:i Wnder,,u lMtlIl 110) had Sulhuiiitsn 

%%I). ,{3.0ii),1,0t)), 1,00Mhiil 
50,500, .1 ,Oit), and -110)0, I ,.d Iriitn the cros tIll, 2,10 x 1' 229, 8t5 showed 4 

%tli, : t. ;ild 41 2 straiis (Sealarer awld I'I 22),X15) had 

polypepldcs on dliSoii)uo Of the (ii piotelin hiuwiver, ihe amlunt of each of the53)1)00 aid 50,50)) N;uiuit als half tiat of the -17,.)01) uhunit. I his is iterpreled as 
evidclce that hoth O' rintriil and paternal lil fir these pol)peptides are transciihed 
ald traridatid lilsh siultar eltici ,All of the pulypeptldes %%erefound to have associ
;lte(l Sugar le ;. (Author's summary) 

381) IA, Y. lliienwl of iilitie l,:ae of dry heat seed-,s (l'haseo1w iulgiris I.). 
P'h.l). I lesis. Al'.udi,,ii, Lniieriy o[ \\isenit, 1977. 1l1iS1. |'V ., Stin . I~n., 410 Uef., II. 

Phaseolus vulgauis. Nuontive value. Plant hrecding. Protein content. Metlhinine. Seed 
color. Seed catil Yields. (.eIIotypes. TIanui conteuhnt. Amino acids. I lydrolysis. 
Cotyledons. Inheritance. IJS. 

The low nluretritivIeVaLe 1 lel',unie s ed prleii Iistesult )f"se'ral factors. 'lie presett 
studies show that Increu;lig proltill ;iid rloet. concI. and decreasiiig talin content cain 
lie acconplished throug.,,h breeding, Impro ved nutritional vale should resul to the ex
tent t1i3t the,;e hacbtois are re;trici ,e and their elects ait alleviated. Fractionation of 
bean ci tvledoin plo'cils shiowid a 'iee:l puol of which ,lobuhn. I was the iajor 
protein fr:clioi (ca. 0) perccnt of the tiotzil colledt)l proteiln), followed iii itn1portanice by 
tluihn (25 perceIi), alhurmn (15 picelit), free aunnlo acids, glohuhn-2, prilaniie, and 
residue fra;clons. l.nhilniceiueinit of seed proteiis was associateid with a large increase of 
Ijobuli protitis aiiid proiportionate hut lesser tlllounts ir free ai1ino acids and gi.utelini 
Iraclinos. Aniiiino acid analyses indicated that globuhn-I and .lutelin comhined contrib
uted 3,4 iif lhe total cotIledNnl met. I lie Ilutehlin proteins had the hihest met. concn. (ca.
2 petcenit oif iIll, protein by wI.); thus increasin,, the aiiOUtlt of g-,lutelhii prolteins may re

1)4 



suit in high met. content in bean seeds. A simplified procedure was shown to be effective 
for identifying high-glutclin lines of beans by determining the amount of I-fraction pro
tcins insoluble in ascorbate-NaCI solution. This implies that identifying high-yielding
lines that have a high percentage seed protein in which the amount of glutelins is in
creased may result in high met. content. Tannin was found in the testa of colored dry
bean seeds, but intensity of color was not strongly associated with tannin content. White 
seeds wcre free of tannin. Genetic studies indicated that tannin content is highly heritable =, (broad sense heritability 0.48-0.97) and Ihat it is likely controlled by multiple loci. 
Segregation patterns were diflerent for 4 F2 generalions, su, gesting that different genes
respoinsible for tanni1nis synthesis weic present n differcni parents and lIat genes may
function differently. lcan'lhles with low-tannin seeds may hc ohltahied either by selecting 
among existing pure lines or through crossing and selection (Summary by Dissertation 
Abstracts) 
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11102 SAI IA I, S.; RANA, U.S. Seed pIrotein Ioniiiolo'gy and1tlucillation (of Species re
lationships in hiascl, 1 aiid Vigia sl)ccics. New I'h)tologist 79:527-534. 1977. En., Suin. 
El., 10 Ilef., II. 

Pliascolus vulgaris. Seed. Proteins. l eguine crops. Analysis. Protein content. I.aboratory
experiments. 

1-'letrophoretic seed proteins Irirn I'li;ous and Vila species was carried ouit oil 
polyacrylaiinide gcls with calionic aid( anonluc svsteiiiS. 'I he pvcws welei groupicid iiitoi 7 
clusters. On tihe ba;is (f iltirice,; oif srlii ly i11(., keeJ)pi1; , 60 is fie ini intracluster 
similarity ccIief"cieiit, a . -diirnieisioiial inodel was colstruited to represent the relation
ships ;iiloinst the clu;ters. Five Asiatic specis (Phiscolus aureus, 1. riungo, P. 
suliihatisl P. angular s, and i. C.caraLS) Irnic : cluster that was separate lroni a 
cluster if' .\uimerican species. I le a shiowedticViga species formiiii third cluster greater

affinity 
 with the .\sialic Iha;eolus specie's Ihan wilth tile Amniericani uiuts. P. acoiiitifiilius, 
a forM cultivated il Inidia, aid 2 ,%riwlrwan secies (P. lunatus ;il(P. lathyroides) were 
distinct hct%%cen theiselves and also from iother species. (Author's sunmlary) 
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4,65-1 \VAI.NI:S, I.C{. Protein Ceiiileitsw, I.-rain lscights. :1niI lircediog jiolcliitial of iil aiid 
ihiiiiestic:ted tep:ary heii. C[roipi Scieice 18({4):587-589. 1978. Fn., Slimi. I:l., 18 Itel. 

Iaseolus vuliris. PhhiaOIlus ;iCtilfiihLs. hriitciis ciitent. Cullvars. Seed. Yield cons
ponents. Plait breei.dii. 

Protein colitnts ,inid M00t}lpr:in t. of %%ihl;ii doiiisicaltil tepary icans (I'liaseilus
:icutifrilits) ,ere comlipared silh ;lilies for dolnie.siIcaleid Oiuiilliiill I)Caiis (P. vulgaris).
'Ile wild tparics tested haid si;illifalliitly nilie thain liieai prolei valucs, hul sigrnificantly
less than grain wt. than tihc ioniestictcd telimrics. I)oiieslicatcd teparies had a greater
than range of iroteil valueIs than the wild leparics. Witil (id domesticated teptirics had 
siginificantly less thaniiean protein ciiileiitS ;iid iiiiich Ilciati isean grain wt. than the 
cv. of P).vui!aris tostcd. )ily is cv. iif ciiollliil fin \vcr prlcul ciilenlt anuid gr;in
wt. signuihcatnly natusly ciirrclated, (Suniiniry by oIiiod Science aiiil Iechnliigy All
str acts) 
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16087 \IA , Y.; IMAISS, F.A.; I IAII., T.C. I'pliide iajipiing rceal, consider:ille sequence 
hoolugy aoiing the three Iuo)l ilutiile suhiits of GI storaige proltein from Firitich heall 
seil. Plant Phy.'i lg) 66:897-902. ni., 21)Ike., II.u i., S uni. 

'bhaseiilus vulgaris. Seed. Proteiiis. Pritlei coltent. Analysis. Inzyises. Snap bean. 
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The major storage protein, GI globulin, of bean cv. 'endergreen seeds was subjected to 
limited protcolysis with trypsin, chymotrypsin, papain, proteinasc K, and protease V8, 
and to cleavage with cyanogen bromide and 
2-(2-nitrophenylsulflanyl)-3-mcthyl-3'bromoindolenine. Mapping of pcptides separated
front each of the 3 G I subunits by polyacrylarnide gel clectrophoresis revealed that many
protcolytic cleavage sites were present at similar position son tilesubunits. Evidence was 
adduced that the G I subunits are homologous in amino acid sequence for about 61 per
cent of their length. The remaining region (possibly COOl I-terminal) of the subunits 
appears to be hcterologous, with the alpha subunit bearing an additional met. residue. 
(Author's summary) 
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16473 IIOLLINI, It.; VITA., it. 1981. Genetic variability in charge
microlicterogeneity and pol lpeptide comtpoistion of phaseolin, filemajor storage protein of 
I'iracolus vnlgaris; and pieptide nalis of its three major subunits. l'hysiologia I'lhatarum 
52:96-100. E n., Sum. llr., 24 Rcf., II. 

Phaseolus vulgaris. Phaseollins. Proteins. Iliochemistry. Analysis. Enzymes. Protein 
content. Seed. 

Mol. polymorphism of phascolin, the maijor storage protein of Ihascolus vulgaris, and 
structural homology of its subunits were investigated. A high degree of charge 
hctcrogcnridy was evidenced by isnclectric focusinig. Comparison among phascolins iso
lated frorn 7 different cv. showed genetic varia;bility both in isoelectric focusing pattern
and subunit coiposition. I Iroever, tryptic piptide maps of these phaseolins were very 
similar. The 3 phscolin subunits istol ated fron cv. Grecnsleeves were compared by 
peptide toapping after 1iiitcd enzymatic digestion, having very similar primary struc
tures. (Author's sutnotary) 
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18537 BROWN, .\V.S.; OSBORN, T.C.; BLISS, F.A.; I1I1.11., TC. 1981. 
variation in the siliunits of golihulin-2 and albiunin sced proteins of Frenchli hean. 
icaland Applied Genetics 60(4):245-251). I"En., Stim. En., 20 Re., II. 

Genctic 
1heore-

IPhaseolus vulgaris. 'roteins. Analysis. Culhivars. Seed. Genctics. Snap bearts. 

Globuhn-2 and atlbutiiri fractions of the seed protci: of l'hascolus vulgaris were analyzed 
by 2-drnen.ioral t electrophorests. I iese fractions had major polypeprtides in coninlon 
but differed in their inior conporicnts. Two groups of polypeptides were identified in 
10 of the II cv. studied: lenrdcrgreen (2 and Saiilac G2. Their presence in the sec] was 
correlated with hirnaggutinating activity at..] at least sore of these polypcptidcs corre
sponded to lectin proteins. (Istracilcd fr oir Author's sunimary) 
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15410 M1U'S CII1.1'IR, 1.,.; IILISS, F".A. Inheritance of ieai sced globuilin content and1 
its relatinship to protein content and quality. Crop Science 21:289-294. 1981. En., Sun. 
En., 25 Ief., II. 

I'haseolus vulgaris. Pro tein conteit. Inheritance. Cultivars. Amino acids. Methionine. 
Plant breeding. 

Globulin-I (M.I) protein, tile major storage protein fraction of common bean, was meas
ured in mature seed using rocket irnunoelectrophorcsis. Percentage total protein was 
mcasured by infrared reflectance. I leritability estimates were calculated for the protein 
traits
and seed yield, and coiclations between trails were determined using parental, F2, 
and 1:3populations. Anlng the 6 parents grown inthe fieli in 1977, FItdogava Z.N. had 
the highest percentage protein (27.8 percent protein), while PI 229815 produced the most 
GI protein (136.5 tig Glig flour). Ioth were low-yielding, producing 12 and 13 g 
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seed/plant compared to the highest yielding parent, lonita that produced 66 g seed/plant. 
Bonita showed the most favorable combination of traits, with levels of 24 percent protein 
and 108 mg (31 g flour, in addition to high yield. Swedish Brown and WI 74-2047 had 
tile lowest levels of total protein (17.4 and 18.5 percent, resp.) as well as GI protein (75 
and 61 mg'g flour, resp.). Analyses of 5 of the 15 F2 populatoils derived from crosses 
among the 6 parents were presented i det ail. Inheritance of both percent protein and 
mng/g flour was quIIantitative with broad sense heritability estimates, ranlging froin 
0.19-0.65 aind 0.37.).95, resp. Narrow sense heritability cstimates ranged from ).59-0.86 
and 0.43-0.74 for percent proteil and fig (l, p flour, resp. in 4 populations, mean [2 
values of populations resulting front crosses letween parents ihat differed isdely for 
protein amoulnts were usually intermediate between the 2 parents. 'lie av. values of tile 
5 F2 populations resulting from one comm on parent rldlIcCd rankings similar to thosep
based oil parental values for percent protein aiid n, (it p flour. Moderate posilive cor
relations between yield and percent protein were oiserved in 1:2 and Ft populaions. 
There was fio correlation betiscern yield aid w- Gig Hour and low iegative correlatiol 
between yield aol percent plrotei. No ohbvtius consistenrt nelariorislop between available 
met. all (i colittt w;is seen, p'erhaps becai se of vairiatioi in other constitUenlt fractions 
or the confoutiding ellect" of secd tatIrtirIs. Iplicatiors of genetic manipulation of pro. 
tein fractions aiid total pritell oil prolein quaity improvemiiernt are discussed. (Author's 
sunimlar y) 
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198147 SUIIIVAN, I.G1. 198I. IRectrcit seteeinn Ior iucreaed .eed iehld aid per
centag~e seed protein in the conllon he;iiiu(l'hiasel ; ,, lar, I.) 1',inl: a %election iilex; 
and isl'tion and atuulltsi. t! majir :.eInesCo tIrtill g Ith1:1,e lit. l'h.I). "lhiesis. "Malis;on, 
Unusersity of \\'kciitsin. I 1 Ii., 107 Ie., If. 

I"}haseolus vu tl:;ltivars;. IBatkcrusmgl. Selccuttn. Plant b;eetlin[g. Yields. P'rotein 

content. Seed. I'fhaolin. Gues. USA. 

Recurrent rino, i,:i on aIcd,'m"! ;.itill I' e as emitjployed to simultaneously 
iltereise secel ed nld xted I l Ipill peci.enIa;,e III bcatrv Seed piotlein prtcetae asiii

cre;seld titIi 21) to) , - icr.1e' alter 2 cycles if sleectioi. Of parlicular iiiieiest Weas 
fitefaullsy 2-.1-, fif i ltr,,e ioi lI' parent1,lthsef yeldisas %Is hliest yieldhr amd 
a t'id pf we III I ri r ut-I ;, ssfI I,:f te c it,, i hI tI I all I' irta1:l litres In both years i which 
te expt. w:is coIrtlf' \d, iitrdull;ikcr(o's rechllique tsas' eirijiliseil to sitle artd 

, 

i 
araly'e Ill;IJ(r its':: lir e -dinsc I crin id( ph:rwulhni. 'I \w poipilatiis \%ere 
ilesehiped by 2 ,.ruesis-' l(ckcris; 1ii2t': h pr icll It's, I11ltl.111 :tIId I'1 229,815, to 
Sailltilac, fhllossed l ' rit' to0 ar fuiur 'ulti\. fi1 1)[ ppluilatliii, 3 lines wlicl hail 
high alltrrilis at to .ecived major fortf irp1,tihn lhirlit hits ;r ,,ene increased 
phaseolmn frut Iffl 2 l I:'iceiO is ileSIeI0l fur iissulde liInkage letiucen this gene 
and a goetieeCiulrolhtiI. 11 Celk-tiplitriCluC baliditi, patleri f phowasetll. (Silltinary by 
Plant lItecimg A,\htra, 

0232 

24-118 II INS, F.A.; IlROWN, ,I..S. 1982. enletic etoittroIl nit pilaeulit Iirttein ex
pres,,ion itt steik if nllltitti I'lha..col ; \utlitris I.. QOitl w; lalarln I'lant I:ol)tc lheart, 
for IlImtnr Nutiulit 31( l:29-279. i., SIm. Fit., 58 Rel., II. (Dept. of Ilrtisulture, 
Univ. of \\isCllits, Mhtlisio, \WI 5.1706, USA) 

It laseiofus vullig:i. (ulttvars. I'ua;eilhn. lItoleillS. (;enjetics. I)retary value. USA. 

I'lascoilhn, tie major ',olotihn seed slota.e pruiteil of ccuomonrr bean accoults for tip ts 
50 percent of tie Iito sei Jrotein. '[lie rapid ;tctMriIlatioii of plaseolin iii rmaturing 
seeds beillis abtut 1,1 days Ater flowuvinug arid conitinues for some 12-14 days longer. 
I lowever, tire attunt and rate of phasiohiltn accumllulatuiorn, related to variation in onset, 
lengt'1h,teriirnllatoil, aril rite of syntthesis, have been shown to vary between pertof pes. 
Only . phasen in eiccrophuelic types, ifesluialel I, S, and C ater the cv. 'leIntlerreent, 
Satillae, aid .. iteniler, reSl.. have beeni identillied amronig over 100 cultivated accessions. 
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The narrow ranges of mol. wt. and isoclectric points of tire 14 protein polypeptides of 
phascolin, as well as the homology observed from peptidc mapping, suggest that the 
phaseolin polypcptides are similar proteins. Iascd on the results of crosses among cv. 
having the 3 clectrophoretic patterns, the genes controlling the polypeptides of each of 
the phascolin types appear to be tightly linked, inherited in a block and the alleles are 
codominant. Substantial variation in plrascolin content, based on estimations using 
rocket immunoelectrophoresis, has been found among bean lines. Although most segre
gating populations show continuous distributions and quantitative inheritance, sonie in
bred backcross lines having; enhanced phascolin accumulation appear to carry a few genes
with major effects. A single gene that reduces the airourri of phaseolin to less than one
half of the normal levels has been identified reL.,!ntly irrain accession of wild Phaseolus 
vulgaris. (AS) 
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17795 I')I.;NANO, G.It. 1982. Ireeding for lirotela percentage and swed ieiglht in 
IPhaseolu% vulgaris .. Journal of Agriciltur,l Science 99:191-197. Iin., Sun. En., 22 Ref., 
II. 

l'haseolus vulgaris. Genotypes. Seed characters. Protein content. Seeds. Inhlitance. 

Three successive genrations (parernts, 1: 1 2) airrr backcrrrsses rof the conrnrmrn hean hry
brid between the cv. Swedish tBrown and Seafarer were ued t)r assess the relatirship 
between tie seed wt./plant and tie protein percentage of the seed. Protein percentage
showed a higher estrirated heritahdlrty arrd a greater stahility over environments tihan seed 
wt. Partial dominarce l 10W w. noted. aidfrr low percent prtin lnrd seed Was Negatrve 
low regressron coefficient between these 2 c.aracters was also observed. SI)S-gel 
electrophoresis was used trr examine the varrator in b:rndirg patterns of total seed 
polypeptides arrd their stability over environments. (Author's summary) 
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19144 SULLIVAN, I.(.; ILISS, I.A. 1983. IUecurrent nrass selection for inr'reaxeil seed 
yield and sced protcilr iercentage in tie common he:r (I'hawerhls vulgaris I.) using a sc
lection index. Jornrral of hlieAmnericn Society for I lorlicrltinral Science 108(I):42-46. I:n., 
Suni. En., 32 Ref., II. 

I1haseolus vulgaris. Selection. Cultivars. Protein content. Crossbreeding. Yielrs. Seed. 

Recurrernt Iass selectiIr1 b:rserlun a desired gairr index was emplrryed to increase sirrul
taneously seed yieldtarrd seed prrter percertage irr the ctmrrmonr bean. Seed pr-",ein was 
increased fron 2 1.9 to ,24.6 percert alter 2 cycles of selectior. Mean seed ,ie. (rf se
lected pcrpuhltionr were not sigmflicantly r,,te;trr thar the rttan of lie unselected p;arents,
i)Lru igi-yielditg irdivrr farniles wcre nlctlild. Of prarticular irrerest was tile farMily 
2-4-1, With sed yields euIral to tir hjirhest-riclnrrrg prtet, nd seed protein percentage 
higher thanr all parta lines in both years irr which the expt. %%erecondueted. NMndrfica
tr'ns if) the ";Clectrorr procedure were proposed which should increase tire eliciency of 
selection for seed yield. (Authr's sutrntary) 
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24985 I ),\lNl, V.I.MI. 1983. IFstumlios Iriqulmicos solre a %arialbilidade da 
emrrsiraco prteic:a ein feilao (I'hascols ulgari: ..). (Binchlnemic:l stnies on protein 
conltent varialrility in Ieann ). lese -Mestrado. I'iracie:,ha-S',. Irasil, Escola Superior ie 
Agricultura ILui/ de Queirz d:, ni ers.idaile lie Sao I'aulr. 1091). PI., Sunt. IIt., En., 127 
Ref., II. 

Phascolus vulg:rris. Cultivars. Mineral content. N. Protein content. Ilean IIurur. A mino 
acids. lrazil. 
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The crythroagglutinating activities of 20 lrazilian bean cv. %%eredetermined and tilepos
sibility of correlating these activities with their lectin compositions was verified. The N 
and protein contents of cotyledonary meals from tile varied frtmdifferent cv. 2.9 to 4.1 
percent and froml 18.4 to 25.9 percent, resp. Meal hydiolysates were rirh in aspartic and 
glutanic acids, less rich illbasic amino acids, and with low unet. contents. -xcept for cv. 
Pinto, all the extracts showed erythro;i, tinating activities againist 5 of 6 types of 
erthrocytes usred; however, their activities were iot the same and varied anting tile cv. 
and also illrelation to the type of ery)throcytes. Cv. Ilint;io, Jao, ,aid Goiano It'coce 
could be distinguished from all others, since their activities were relatively high ;igainst 
trypsin-treatud cow erytIhrcyteS. Satiples also (Illfeid wht eamiineid by 
clectroplhoresis under tiidlssociiting coiditions. Under aciic conitiis, dilferences 
were observe dirt threltive cruncn. of isolectin.type protelis, whereas under dissociating 
condition sit was observCd that the polypeptide coplosiltins of the major protein, 
glyc protein II, varied. lie aylutinaitin activities of IhB:illin bean cv. do dilfer, at
tributabile to variation- inIiIetri Also, least 2 foritis of the mnajor beaincomirtipositionr. t 

protein occur aMIorIg tile cv. e.'oilnled. JAS (ixtraict)]
 

21t817 SULII.V\'AN, J.(.; ILIN , F.A. 10X3. Cetetlic conltrol of fua liltarte variation 
ill lli aolillt't priteil oh cotlit heat . .hiri:Il of the American Society for 
]Jorfictlloral Scie tiIc111(5):782-787. 1 i., Num. 15 Rel.,I'll., II. (I)ept of I forlitcullore, 
Univ. of Wisetii'.in, ltaiisou, \ 1 537116, USA) 

IhI:SeOlIi; vUlg'aris. Ih;aVCtil. Irtlors. Cliutlar;. Plant breeding. Ilackgtossin. Seed. 
Protein conttl. tlitrila.e. 'iLe1ik,.(irs. t<S.\ 

Three populttions of tlt;ir-fitrr1, 'i/NsInhre] hatkcross trie'; 0 C(i ltmo heart were 
)rodiliCed iSr,,.,th :c istre reculrilt ireir andt 3 donor partnts, P1ll.24,. 15lR-118,
ard Sseuip;lh hIrosIi. I he mrethol hoIm roiducing inbrcd h;tckcross tiesirICluuded 2 suIC
cessive Mikcrosses t0 ti!recurrtnI prent illossed by 3 or ,4 tIeer:il1(ils of self

,
ferttltz:itior t sit
i 
, 

rl UI ht It) seleclitl ttirim;' tile htck:crossirg ofcw 
sellirl' su'qtes. I ies %rrc ,I osrrif the lhl ard antly/ted lir se,.dpolteitn content, per
cerutag- of pritrlt, ee V1d 1 ;iri litC.IlIIci ;roilrrilttt, tile rtIitLicy if ites recov
ered [l;Vir;' rirh:tt"t evils l lr i olt (crilul;tirud s.ithSariItac) stugesttd thatone ior 
a les tayrr ;wrie (thetictVe' h lrN) for phliwetln hadIlwn ctlitrilutcd b tiledrtnor 
parenrt. It 2, l Iit lS;onrillc cl,;,,.t ItMt1.2.t0,tpopiul;titt ?. d t to eiwa; e-t ince fir 
ptsible lirika;,' n e'nh;riit ih,.uu the c iittrihlln , tiretl-.'. tn ;rid ,ic(s) 
eiectrciil tretct ir;iillii' p;ittetri of tile ph:tiohrtn j iiiVj)I.ittld stlhulIitIIs. I lie llotlm0 jn 
ptrti o n te ,u , ot txcd-, lite; \%t,,aii les tl it tliat(i tlurVCLirreri patrent, rsi'llitt 

tin;dllsuit<s. riutre Illiil;ttioi 151R-I.IX) iii geterally r I II stom ;im lhisiii 6 (dottnor
hatvilrl' Cllla~rlt.c l j)Itr,,t(,jhlj ,[t) I l e l -,r,1thle ts;11"o 1 fre;j W-d rnolllo tell) Climi+Itte 

irs%%vdt',h ' llllr \.flof' tile;ved. lhlp !iHitrnS (domn lhl\\ ] ',;l tinl,p c~ %Imc.t+ ' illhatlced 

levels (if phta li -%.,'iiri ri-, is .cu d ;ithhvtur h tiie dtlut u,;itrit ail a.iit\ tll conticli.li;t,, 

(phaseollli t 1) 1 '. reut ]a; su: i%stC% thia lI II. cnsl/ it. l the iintlirut++rtill liitltt . 

these results shJis that hreu-driI;, lls; ftill levcs itt lhiictltli seed prrlniil callincret'a; 
ie prtticid ,ither ,hictily by tntcwtii ,l it,plieh;etlih ctici. ir Indirectly y.dlecteasitig 
the lntlotri tlli itot eci]. (\itllhtuirs sullillialIl act io V) 

it2.1 

2(1818 SUI.tLIVAN, I.C.;ItIISN, ".A. 11MI. Isxpr"',ioin f enhuinumced swed prtein coii
tenutillihbred hei.cru, , Ihe of Coltiiuu hete ,hlorunl (If Ilie ,\l.iCjlieni Siuit) for 
I forlicltulril Scictie I IX(5):7 7-79 1.1it.,Slum. ii., 17 lef. ([)Ilt. of I lrt icultutre, Univ. 
of \\isco.inh, .hisii, \'I 53706, ;SA) 

Ihas,olus vularil;. Se.i b;ickcIssiil ,. Cutivars. Protein content. Seed characters. 

Yields. Pliaeoll. USA 

FIur hiiiilttil: S if itIbruud hickcruss litres of ctmnilII bianii, dleveloped From crosses ble
tvticen Satac, the recrtctetit pa;rent, aid 4 donor parenits (11111.24(, 151R .1,1,Swcdish 
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Brown, and I112298 15), were analyzed for total seed prolein percentage. In each popo
lation a suhstantial no. of iine!: hlvir signi,[canlly hiher protcin levels than S anilac were
 
recovered. The basis for enhanc" protein pcrcenuqe was atributed to increased
 
amounts (g/seed) of phaseolin antd nonphaseol i proein, ci'hei si:igoilarly or together,

and either with or wilhOut a decrease in the iolnprolein sc,.,(i ILines from differ-
Iiaction. 

eot populations were char;icterized htydfillerent comintihiationis of altered leols of the var
;_,usseed fractions. Although seed sie varied dependingt fnthe seed rfactions present,
 
no obviously srivelcd seeds were :',served. I vies laving enhanced protein aln(! seed
 
yields compa rable with or greater than tile recurrent parent, Sanilac, wc,'e reco vered.
 
(Author's summary)
 

0238 

261)30 (;IIS, P.; MAI.SS., F.A. 1984. E'nlha.n.ced mail:ale riirtlhionifotc concenitration :w;
sociated iitlh higher phasetlin lcsui,.l ilcommon hua w;ells. "Iheoreical anid Applied Ce
netic.s (9(1):47-53. ill., iun. ln., 2.4 Ie. ()ept. iof lot ictiture, Univ. of \%iweonsio, 
Il atison, %VI 537)6, USA) 

Phasecols vulgari. Sced. lcthiotnie. Pii:.;eolili. C:umposuition. Mineral conttetit. N. 
InhcritMice. USA. 

The relatiothip licts'wetri ;tilab:hh l ti ti clc. anI tie' le (lifpimseuiliti. lie uti;,;)r seed 
storale iroteins of the comiitoihtaii, seas slul'd irii,1gi okilsof 'i'llill: i:I, : (I)' llc:ltt 

the 1'2pro ilcts iol" iha ,olu' vtuliris cv. ).c uccioleus
iiilerspt'cilic croises hl\vt n i ;:cid I
stlbsp, ctccii'ts cv Nl'micm Retd Riiintr havig no letrCtalle flli'teilit; (.2) the 1'2
 
progeniies and uti1, I llihes i st'slt \t'eiCU d '.'. altid
e;,ret 3l, cltts :tllll vulgaris ]file!; 

a NIC, ;il Wil ht ..'tt)I a gent' tt tliit-ig :1lidiu liollif)
be i;i u:tu.';I)i('t -A)t;irry.ii, 

plhas lin coltoit; (1) 2 ubrtd hltckcrttss ;ptul. tiiis: Samilaic x tush tlue lake 2.1(0
(populatitu 2) ain Stalialc 1,1i (ptoulttalwoiI tal!wctd deterx I 0) N leves wee 

ztiiuct iit Kjoblahl jttuisctt
by phti leels ity ritcle tiiititltcrttltrs anth avauil
able it. levelk tht Stupocoti~s. ui es ltitt;i' sasy 1l1;llI (e entic.
l llaleit'lls
 
stiudiced,%%th lith exu. til i of tkuiiIt,lulh'r tottl popl i I'la,,olii levels lid icltea ;d 
:VlaViit)10 I!le. etitcIu. A hlt ihhi.ctliui hais ailts' iot l c ci, it is aictually a Iiijir 
Source of ;ivailh;ilt' licl. hIc i lepru'rllsts a11:1i e pait t f OtlIictlliillllit.tdtt, h'ecau 

i:tal ,ecd N hucuat uil t' !t Meit. (lith' lilhlelit
alit(] , lhiii iVrit' hituce'l lh' Ctici. 
prolel li:iolllis. piol ll iii hii) ott(el.,Id I ctsitl av:il1itIln 1.l i, ttelallll swas III).
aid lt:i!;cttliwn lli.()Ilh'i Nlll.u :1;;11tt ;ili po i it)llles-ill h l ut.hi iiii l. h ltt.l u or the 
pres icte il)t.. li ius' t tetw eci pliie :indavailof tallllliiiliqglit lt Ia l t'tlliiable wiel, Colilliol ill ! lilatulo l I (AS.) 

.1. (enclit" ill ;i,,,i if
 
liiiitiuli,'lict' eil ilau(liawoloiis %ull,:iloki%ar Aainditii n the a-il
 

27321 I(),NIIIR O-AN I It I'iAS, 198-1. :iri:hiilit' tie s lihi.seolin 
I., ) til ilhutlritalle 


li"iilitcial vhlhclk (if Arrtilin, a iliusu'I s.) iruili. Iih. ). "Iheis. ,laiiloiii, Unriisersity

if \Vi euiuihi- 16 l(. I:l., Soli. Ii ., 91 Itcf It.
t:i ill',trl, 

I Mlascolt:; th-. ;ic ('ti . USA.viulgai i ll . "l, llill I'zlili ( iictlics. 

Sl)S-Iutiyaiutu~ilt '' '1.1tittlti.,1iii lhliuiil uiuitly siiudii's(if sedi (trileitis 
ifritii iexican iuutithttiisticawtt hwaits (ilh-acolus vtlirs vat Aioriiticiis) revealed the 
presenuce if phawietli, i . llialm l r a;ttl rr cimttittiii ditiesticated cillitll hte;iit. 
I I ei Owi5lt' itihils uli i uulltIt>ll' li , T1, and C type Iruiild inivuule dilhlt'iilit flili 
d io estic;lted ht;l; isiul wole dt'<s; itl d N -tyje i iauthilis. ( e; et.i aulilvu c% of 1'2 

i Cli htrlutsetn tpopJ ulatioi [rl) cl es liilt l'; anlidSailiac, doliii.ii, i tclicaled 
i)e ll Cv,, s.lituvete th It %lit tahilI ph itith llv\'alilaili;w Ic ihhc Itl I I tluahOwi lypes ofi 
diollilesticitcd ite;ulus. A\ i uel i hilodal i ,.;lt i iteti sv;' tlcoverled in a eii front 
I.I. 3.2569i duriigt, elcluloIhrtp iic scIutcluu'. Sludies teVilled tliut titlie' kil tuldaltoi 
iroleiti was neilher ;iiallied jthiseili, ilfor :i cliliiicct'ile if he iectiit Iliactlitii. tlhe 
proltiti was tnatnuleArcelm, ;lter Arc'liau, the Metxicanu village closest Io where P.1. 
3256901 %%sas! I lite PA. was anidcollcclcd. scd Iritit 32t569 planted results sellcidseed 
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from this plant gave rise to tile pure lic UW 325. l)espite a low percentage of seed 
phascolin (14.6), uw 325 displayed no abnormalities in plant or seed phenotype, plant
growth, fertility, or seed germination. The percentage seed protein (25.5) was within the 
normal range for common beans. lAS (Fxtract) 
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27767 IILISS, F.A.; OSIIORN, T.C.; ROII:IO-ANIREAS, ,1.; EIPII'S, P.I,. 1986. 
I utait a lees :fecting it an seed protein expression. IBean Iliproventent Co opera, ive. 

Annual Report 29:18-19. EI'n., 5 Ref., (I )ept. of Ii ort., Univ. of Wisconsin, Madison, WI 
53706, USA) 

Phascolus vulgaris. Protein content. Seed. Mutation. USA. 

The alleles that control the protein content in bean seeds are briefly analyzed. (CIAl) 

02,11
 

27282 CIAI'I'EI.L, .1.; CIRIIISIIEIS, NI..1. 1986. "ranscriltional and 
posttr:iscriptiial control of phascolin and llisytoliennitghtiliniin gene expression in deel
opinlg cotoldoll, of I'llasclus - tilris. I'lant I'iysiology 81(1):50t-54. En., Suil. En., 23 
Ref., I. (A gron1,0 y I)ept., N-212 AgIricullture Cinter-North, Univ. of Kentulcky, ILexiington, 
KY 40546, USA) 

PIhaseolus vulgaris. CuILivars. I'hytoltcn1agglutinins. Pha seoltin. Genes. Cotyledons. 
USA. 

The expression of phaseolin ani pliytohclmagghjlininr in the developing cotyledons of a 
normal (Greensleeves) and a ltl)tolena:it,,lltotin-deicieot (Pinto I 1) cv. ol Phaseolus 
vulgaris was investigated. Phas olin NI ,NA translational activity and abundance were 
present at sitlnilar levels in hoth cv. In contrast, pvtohcrnaggLitinint NIRNA 
translatiotnal activity :ill ahuntanc ill I'into I II were less than I percent of the levels 
measured ill (recislecves. u.sing nuclear runoff assays, the transcription rate of 
phascolin gene sequences was sitular iit both cv. Fie transcriptin rate of 
phIytIhlta gILitinin gene seI(Ut'ICCS inl Ionto I II was only 20 percent of that tleasured
in Grcensleeves. (:(nipitrisInt or the transerjition rates wil the relative NIRINA 
atuneuts oteasured in .NA Not hybrdi,,ations indilcated that the nolrlally expressed 
storage prleitl .rit NiI, N A, were sery stable with hall-lies greater than several days.
Iecause a ho' level of' phyloll"Inaglllfittll getie tranwicriptiln in Pinto I I I was Iteasur
able hut tn,pllytltMlielltglltt ,I(iNA ;aC1tllitl;ited. these results suggest thtat tile 
phytoieniaggltitiitn dhuierncy in into I II is due to a reduced transcription rate and 
possibly att instability of tile NIRNA. (AS) 

0t2,12 

28298 (;I.lPlS, P.; ()(ORN, T.C.; ,ASI IKA, K.; III ISS, I A. 1986. I'iia.cllin
protein variabtility in oild foriis and lattdraces of the coiiioin he:it (l'haeiolu,; ulg:irik):
e%idnce for multiple center,; of dinctic:ltion. I' oi nici otaiv 4(0(4):.15 1-468. I'ii., Suli. 
I'l., 35 Ref., II. (I)ept. of ilot:iiy & I'lait Sciences, Univ. 4f California, Riverside, CA 
92521, USA) 

IlNseoits vulgaris. Geriplasit Seed. analysis. Proteins. (iSA. 
A sample of 116 wild fornis and 9)9laudraces of conlttn bean Iront Middle Alerica and 
the AndeanI ,cgionof Southt Anterica was screetied lfor variability itt phascnlIt seed pro
tcin usitg I-dlitCIsi0un:l Si)S-polyacrylanide gel clectriphorcsis and 2-dinensional 
isoelectric ft ctsiIll" SDS-polyacrylattide lel elect rophoresis. 'IlieNIiddle Americal wild 
forms exhibited phaseolin patterns sintiar to the 'S' patlern described previtusly in culti. 
v':red forls, ;iswell as a wide var. of additital batding pat!,rns such as 'NI'(Middle 
Atierica) types, nt elcountered an itntl, commnhll beal cv. 'I lieAntdean vild fttrsts 
showed only the T' lihascolin pattcrn, also described previtusly aniong cultivated ftrms. 
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Landraces from Middle America showed 'S' or 'S'-like patterns except for 2 lines with 1" 
phaseolin. In Andean South America, a majority of landraces had the T; phascolin. 
Additional types represented in that region were (in decreasing order of frequency) the 'S; 
and 'C; types (already described among cultivated forms) as well as the 'I I' (I luevo de 
II uanchaco), and 'A; (Ayacucho) types, which are new patterns previously undescribed 
among wild and cultivated beans. In each region (Middle America and Andean South 
America) thc seeds of landraces with 1' phaseolin were signilicantly larger than those of 
landraces with 'S; plhaseolin. No significant differences in seed size vere observed ahinng 
landraces with 1';, ;C', '1I', and 'A' phaseolin types of the Andean region. Data favor 2 
primary areas of domestication, one in Middle America leading to small-seeded cv. with 
'S' phaseolin patterns and the other in the Andes giving rise to large-seeded cv. with 1; 
(and possibly 'C', 'II', and 'A') phascolin patterns. (AS) 
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27337 OSBHORN, T.C.; ILAKE, T.; (;E'P'S, P.; ItI.1SS, I.A. 1986. Bean Arcelin. 2. 
Genetic variation, itheritauice and linkage relation'.hips of a novel .;ceil protein of 
I'haseolus vlgaris I. Theoretical and Applied Genetics 71(6):8-17-85S. En., Sum. En., 12 
Ref., II. (IDept. of Agronomy, Univ. of Wicoii, Nadison, WI 53706, USA) 

l'hascolus vulgaris. Proteins. Seed. Inl'riiammce. ermiplamn. Cultivars. Genetics. Cross
breeding. resistance. Stored gram pests. tI SA. (IA F-2. 

Crude proteins from seeds of wild bearn accessions of Mexican origin were analyzed by 
I-dimensional Sl)S-polyacrylanide ptel electrophoresis. Several accessions had 
electroplioretic p;itters showing unique protein bamols. When analyzed by 2-diimensional 
isoelectric ljocusimii,-.gSI )S-pnlyacrylamide gel elecirophoresis, 4 protein variants that had 
electrophoretic mobilitits similar to eac other hut different [rom the other major seed 
proteins, pliascoim,aind lectin, were observed. All 4 variants, which have not been de
scribed in cultivated bc:its, were tentatively named Arcelto piotein sand designated as 
Arcelin 1, 2, 3, and 4. Arcelins 3 anid 4 had polypeptides that comiigrated on 
2-dimensional gels and these variants occurred ill accessions that were coll-cled in tie 
same locatiom. Analsis if single 1-2 seeds fhooi cro,;ses anionp Arcelin-cunlaining liies 
and from crosses betwveen cultivated bean lines without i\rcelin and Arceliti-containing 
lines revealed that differences in Arcelii polypeptide expression were inherited 
tnonneiically. Thle alleles or diillerent Arelin variants we-e codominat to each other 
and dolminanlt to the ;hseice oF ,o\felii. lie gel(s) controlling the presence of lectin 
proteins (less than 0t1 pe:celtl Ic llilh lilloll). 'I lie posihle ormiglls oI Arcelin genes 
and their potetial role In the bruc.hid resistalce are discus;ei. (AS) 
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28656 SUILIVAN, J.J;.; I"ERYTA(;, C. 1946. lrediclinh: ioerspecilie conlpatihilitiei 
in heamis (I'la'.eolus) f1ysi'ied protcin ch'mlumiemsi. Euph) tica 35(1):2111-2119. En., Sum. 
En., 22 Ref., II. (I0lA I I rticmltiare Fiehl .ab., 1707 S. Orchard St., Univ. of Illinois, 
Urbana, 11, 61801, USA) 

Phaseolos vullgaris. Ilhae nlu; polyStacliysU;. IhasCoLs n;mecallei. I lybridizitg. Analysis. 
Pt roteins. Seed. Puerto Rico. 

Seed proteins of 17 wild species o'f Ph aseohl is \were separated by elect rophoresis otn 
Sf)S-polyacryhanide gels. There was very little variation of the protein pattern} within 
most species, while ciniderahle variation amng species was ident. Relative interspe
cific similarities of protein patterns were estimated using Jaccald's similarity index, atnd a 
cluster analysis was per friici on lit-se values. "1lie resultant dendrorai getnierally 
agreed with previous research on iiterspecilic relationships ii Ihaseolus base(] on 
Imorphological characleiistics, :uiil also pemirally agrees wvith current inlormatlion oil 
interspecific similaities based on hyhridizatiom studies. Sug,.esions are made regarding 
interspecific hyhmidiatiiis aniong ItMhseolus species which have [lot been attemipted, but 
which may be possible based miicluster analysis. 'Ihese hybrids include P. vulgaris x 11. 

92 



polystachyus, 11. vulgaris x (P. polystachyus x P. metcalfei), and P. anisotrichos x P. 
angushissimus. (AS) 

Methods 
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5824 KIOZOVOA, E.; KIOZ, .1. Protein characters in species Iiyhrid.k of the genus
I 'hascolus studied hy Inealns of serological methodis. Acta Agriculturae Scmi dinavica, 
Supplement 16:225-228. 1966. En., II. 

Phascolus vulgaris. Phascolus coccincus. I lybridizing. Protein content. Seed characters. 

Protein characters in seeds of hybrids between Phaseolus vulgaris var. nanus cv. 
VeltruskA Saxa (as mother) and 1). coccineus var. coccincus semine nigro Ilore rubro or 
P. coccincus var. coccineus cv. Weisse Riesen (as father) were investigated and compared
with the interspecific morphological charz.cteristics of ILamprechl (position of cotyledons
and shape of stigma) during 3 generatio~ls. Ilhe protein character than distinguishes 1P. 
coccincus from I. vulgaris behaves in the same manner as intelspecific morphological
characters and thus, can be considered as another interspecific character. Regul.larities 
were also established in the behavior ol protein characters after crossing not only in (lie
FI generation but also In subsequent generations when they again behave as 
morphological characters. No correlation was found between the interspecilic
morphological and protein characters. (Summar y by I.1I. Trans. by I..1.1:.) 

1246 

1404 AI)IAANSE, A.; KI.O, W.; I(OIBIItIS, I.'L. Characleri/ation of I'hlaseolus 
vulgaris cultivars by their elcctrophorctie pattern;. .Journal of the Scictce of Food and 
Agricult ure 20:647-650). 1969. Lji., Sunm.Fi., 9 Ref., II. 

I'haseolus vulgaris. Seed. N. Analysis. Cultivars. Fertilizers. Climatic requirements. Pro
teins. 

Thirty-two var. were characterized by means of starch-gel electrophoresis of protein
fractions. It was concluded that tile electrophoretograto of a particular var. is unlikely
to be affected by external conditions such as N ferlilization, soil and clmate and that the 
protein patterns is probably controlled genetically. (Suntnary by l'lant reeding Ab
stracts) 

0247 

1112 I'AI.OZ , iA. 1)1; .I,\11, W.(;. ammneleeir'julretieprostili's nitli hean 
teins. 1'h)tochemislry 8:1255-1IL58. 1969. Ei., Simii. Il., 17 Ite., 11. 

Phaseolus vulgaris. Proteins. Antisera. Analysis. Laboratory animals. ILipoproteins.P hytoh ae raggl utiin s. 

Imntitnrielectrnpltcrogrartts o,' 2,1 extracts From different kidney bean var. differed, re
vealing 8-11 precipitl ion lines. A crystalline protein and a pure globulin from black 
beans gave identical inmunoh1gical reactions although their chiemical composition was 
different. anrisera from rabbits sensitized with this crystalline protein produced 1-2 pre
cipitation lilies with different bean extracts. I lemaltinating activity was found ill 19 
of the extracts, which originated 1-2 precipitation lines that could be stained with sudan 
black. This indicated the presence of lipoproteits; noine of the hema[,glutinin-free ex
tracts originald stainable immuonoprecipitates. It is concluded that the bean 
phytoltetoagrlutinins are probably lipoproteins. (Authors sumtary) 
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18023 ALLI, i.; IAKER, B.E. 1981. Contitution of leguminous seeds. Scanning 
electron microscopy of proteins lrelarcd from I'Itscolus bean,;. Journal of the Science of 
Food and Agrictilturc 32(11):1069-1073. Eu., Sum. En., I0Ref., II. 

Phaseolus vulgaris. proteins. Analysis. Electron microscopy. Seed. 

Proteins were isolated From citric acid and NaO II extracts of navy beans, white kidney 
beans, and baby lima heans (I'hascolus lunatus). Ixaininati o of tileproteins under tihe 
scanning electron microscope revealed that several types of particulate microstructurcs 
%%ere present in the proteins obtained by citric acid extraction of the beans followed by 
precipitation by cooling. Ixamination of the proteins obtained by extraction with N.aO I 
solution and isoclectric prccipitation revealed the presence of only I type of 
nonparticulatc inicrostructure. (Author's summary) 
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15424) SAIlIE, S.K.; SA LUNKIIE, I.K. Functional propCilies of the ;reat Northern 
Ic;.in IL.) lrotcin,;: enlnion, foamingl, ikcosity, aniid gelation propcrties.(I'lnseols; ,ul.ari. 
.Jonrnal of Food Science .16(1):71-74, 81. 1981. En., Sium. Ein., 23 Ref., 11. 

I'haseolus vulgaris. Proteins. Composition. Analysis. Ilean hour. Electron microscopy. 

Functional properties of the (;real Northern bean flour, albumins, globulins, plotein 
concontratcs, and protein isolates were in vcst"aitd. Protein concentrates had tie highest 
wa'er and oil absorption capacity (5.93 and 4.12 g,g resp.) among all the samples 
studied. Protein concentrates rCgiStere'd the hig,,h.St Cmulsion capacity (72.6 g oil 
etulsilicdg) while albumins; had the hli;hct emulsion slability (less than 5 ml separation 
of phase in 780 I at room temp. of 21 degrees Celsius). Foamitg ability of the Great 
Northern bean proteins wNasfair and co.,cn. dependent. (Author's summary) 
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15419 Sk'l'Jll:, S.K.; SAL.INKIII, I)K. Solhuili/ation anl ,lectroplhrmelic character
ization (fthe (;reat Northern elian I.) ,Journal of lood Sci(lhaililr; %lgatis iroltein,;. 


ce .16(I):H2-87. 1931. I-n., Slm. l'11., 27 Ref., I1.
 

I'lascolus Vilais. Coiloiiiton. I'rotcl;s. Iliotchenustry. Analysis. L.aboratory exper
illents.
 

Protein coiititt of dry bean cv;. (Great Noitliern, %%as 26.10 percent (dry wt. basis). the 
isoclectric pllI was Several salts, NaOI 1. anudof the Nai2l extractable pintv'is atout 4.1. 

-
I ICI wCrC eltpl,)Ned to solulbill, tire (ieat Northlici bean pioteins. Aniioi, all the I ,
teili solubilizii, agets, Na2CO3, K2S(I, SI )S, anid N:()l I at resp. conci. of0t.5,5, 5 
percent (all wt.vol.), aid 0.02N scsie bound to be better pitlem solubilizers than the rest; 
solubilizin, 93.o g of ILowry prpiote gof Kicdalil Albunis and globulins() ,, protein. 
accouIte for 21.1 and 73.,(1 percent, resp. of the total bean proteins. Proteii content 
of albumins, globuliv;, protein concentat;es, and protein isolates was 81 .,8,92.26, 85.44, 
and 92.43 percent (dry ;y. atss). resp. SI)S-polyacr)lamide gel elctimophotcsis 
(SI)S-I'AGI') o' the eanIhour, albunions, globulins, protein coticentratcs, and protein 
isolates revealed the prescme of 22, 14, 10, 14, atnd I I suhunits, resp. The bean Hour, 
albunsil;, ghobultns, protein concetirates, aid protein isolates were chlaracleri/ed by the 
predominance of subitits with apparent ilto. wt. of 29.1,00[1, 2t)6,0(), 123,t0tt0, 1,16,000t(, 
and 135,000 daltons, resl. Isoelectitc locusitg of the bean Ilour, albutins, globu,lits, 
protein concentrates, atid protein isolates indicated 15, 13, 15, 16. aini II subunits, resp.
Mol. sieve chromato ,,;aphy of the bean Hour protcins, albumins, and globulins followed 
by SI)S-IAGFP. was also employed to study the complexities of these proteins. (Author's 
sutmmtnary) 
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29160 YANAGI, S.O.; MATUSUKURA, U.; CALEAZZI, M.A.M.; KIO, M. 1984. 
Ultracentrifugal and clectrophorelical studies ontcommon bean (l'hascolus v.lgaris) pro
tein. Agricultural and Iiological Chemistry 48(10):2457-2462. En., Sun,. En., 14 Rcf., I1. 
(National Foo Research Inst., Ministry of Agriculture, Forestry & :ishcries, Kannoridai, 
yatabe-Machi, 'l'sukuia-(Gu, Iharaki 305, J-apa n) 

Phascolus vulgaris. Seeds. Proteins. Analysis. Iliochemistry. Japan. 

Plhascolus vulgaris sced protein was extracted with 85-95 percent efficiency, mildly with
out precipitation or low ionic treatment. No distinct 11-12S, 28S, nor 33S (which were
 
reported before) was observed by ultracentrifuge analyses of II var. The main compo
nents, 7S and 18-19S in acidic solutions, were separted with sepharose 61
 
chromatography into peak 2(112) 
 and peak I (I), resp. I11seemed to correspond to G I
(I of I. vulgaris main proteins). Followintg I)l:Al-sephaiose chrornatography elirti
nated a part of the minor components from Pl. Sedimentation coelficients, dissociation
association behavior, anl nol. wt. of I1 were studied. (AS) 
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29613 IIUSSAIN, A.; RA *1IItHIZ, I.; IUSIIUK, W.; ItOCA, W. 1986. Field hleail 
(Illlaseolv. sulgaris IL.)crhivar idettifictino, by clclrophirregraim; of Cot) leihm storage 
protci.s. Il-tjlh)tic:, 35:729-732. u). Il., IIStil., Rl., II. (I )ept. of l':ti1t Scienle, Univ.
 
of Maiitolha, Winnipeg, hlaitnha 113T2N2, Camila)
 

IPhaseolus vulgaris. Cuhtivars. analysis. Sedy. Prteiis. Identification. Canada. 

llectrophoretic procedures wete cv.developcd for setd proteins which can discrimirnate 

of fieldbeans. Proteins were extracted from 7 var. (Aur.)ra, Kentwood, (.N-1110,
 
Midnight, R-275, loop, and Swsedish Itrown) and the extracts were analyzed using acid
 
and SI)S-polyacry'latiidc j,"'.elctrpohireis clectrophort-gramis are preseniteI to illus
trate the results that can be obtallltd o itli the Mtliids dscribed. Results illdicalC that
 
sufliciett variation is presel iaionig the 7 
var. exaitllili(i to afford unarlbisiuOis dis
crimination and idfentiication of the cv. Italldfitf; patterns wcre stable fur each 1,eiiotype.
 
(AS) 
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29712 l'l.II'lZJ, V.; I)AMsASCIIUN, G.; SCII\I.NKF, K.l).; SCIII.FS'I.R, It. 1986. 
Sitlall--ilae X-ray wattcrin% inse.tit:atiils on -eei protei . Nalhrnig 30(3-4):245-250).
Fit., Solim. Fit., IDe., Ill.,II)lct., II. (Centrcal lit. of Molecular Itiology, 11l-I 115 
Ileliti-bieli, Itolert-Itose- Sir. 110,(;ritIll I)ciocrtic Replilic) 

Snip bt ais. Sccds. IPutstcits. Analyis. (Jcrittartllht.colus viulgarls. )cnocratic Republic. 

The I IS globilins front strillbiwer and rape s(e(s as well as frot broad beans were in
vestigated by small aingle N-r;iv scalterin;,. The 7S globlim froim french beans was also 
investigated by small :nlr,;c It has a molatr mass of' 1.45 x 10t(5)X-ray scattering. g,'lnole.
'lhe shape of Ihe 1sofecule is disk-hkc. the mOlCcule cutnsiSts Of 3 subulits separtied by
dcCp clfts filled wit solvent, and has a 3-fold sy imelry axis perpendicular to the plarse
of the disk. /\S (I-:xtract)j 

Fractions
 

It254 

51.54 RAC(USI:N, I).; F)OOTIE, \M. Clyerilrrlei II in lesClrlring and germinating lica 
seeds. Canladia.hlur:iral of IBotany 51(2):495-497. Frn., Slit. El, 6 Itef., II. 
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Phaseolus vulgaris. Seed. Germination. Protein content. Laboratory experiments. Seed 
coat. analysis. Seed character. 

A sudy was made of tileaccumulation of glycoprotcin II during seed development and 
its subsequent disappearance during germination. It was found to increase most rapidly 
when growing bean sceds became gray and nearcd their maximal length and fresh wt. 
During germination this protein decreased most rapidly between 7-10 days. (Author's 
summary) CO1 
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W.(;.; of beian% 
(I'laseults vulgaris). Archives of liiocheinistry and Biopihysics 109:81-91. 1965. En., Suni. 
E'n., 42 Ref., II. 

5773 .hl:Fl'I, IIANNI(C, K. Iractionation irotein,; froin kidecy 

Phaseolus vulgaris. Proteins. Phytohemagglutinins. Amino acids. Sugars. II ydrolysis. 
Serology. Analysis. 

Proteins extracted from tie seeds of black beans have been separated by aminioniurn 
sulfate fractionation and free-flow electrophoresis into fractions: 2 soluble in salt sol
utions and 9 water soluble. Four fractions had hCia,,lutinatmig activity, but only 2 dif
ferent heinagglutitating proteins could be determined with rcasonable certaity. Ainino 
acids and sugars wee determined it) all fractimns; rhamnse, fucose, galactose, xylose, 
niantnose, arabinose, Ilucose, an am ino sugar, aid one unidewifed reducin cornpttid 
were detected by a doublCdiflusioi teclnique between the dilfernt itinal!gluttiating 
fractions, as well as between the inactive fractions. Six dillerent precipitation lines were 
observed when the water-soluble pr(tems coniaming the 6 iractions, which precipitate 
with annionium sulfate, were submitted to itnmuiolectriiphoresis. Similar extracts 
from red or white var. of l'haseolus vulgaris gave very dilferent patterns. (Author's 
summary) 

0t256 

, A. on n ami 
materials from (lhesetet,; of kidlney hetit (l'haseihlu; olgris;. liolchemical Journal 
94(3):611-616. 1965. it., Suim. Fit., 49 Icef., II. 

5775 I'USZIA Shtidie the extraction of nitrogeiioos irial sliiri,,;-ciuitaiilig 

Ihaseolus vulg;.tris. N. 1).Seeds. Proteins. Antiscra. analysis. I lydrolysis. Na. pi1. 

The conditions of extracting cortpoletlts conlaiiil' N ), ,and glucosannine from coIm, 
nion bean seeds %%ere studied. Protein dispersiot was incoiiplete below pl1 7; the exact 
amount oIprotein extracted depended onithe tl I atni tire itoic strength of' the siolvenit. 
protein cxtr:tcltn was piactrc;illy complete at pit 7-'); bit the rclative aitoUis of lie 
individual prhteliis oblt:uined still dcplwided on the Ill of tie extracting, media, indicating 
a pl I-depenidenit ;iOatiorr ussociaton ieactiun between the protein Molecules present. 
The extraction of inaterial cortlatirril, 1 reached an opilni at till 6-7; there was a def
ittite dec[case in the antount of iaterial conlaimPin, I' when solubilied at higher pl I val
ues. On the other baid, precipitates tltained with trichloroacetic aclid retained vcry little 
material cotitaining I'. 1liesignificanice (if these lind igs is discussed. (Author's suoin
nary) 

0t257 

8685 KOZ, I.; KISOVA, F.;lUll KOVA, V. (heiuitaxunuiny anitgentsi,; of proltein 
characters ,ith lipeciAl rcfrence to (lie genuu; thaseolus. Irclia 38:229-236. 1966. En., 
Sum. Vi., Cs., 16 Ref., II. 

Ihascolus vulgaris. Seed. Proteins. Analysis. ILeguime crops. Cotyledons. Cross breeding. 
I Iybrids. 
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Scrological studies have shown that protein characters are relatively objective species
characteristics and may indicate kinship. Proteins from the cotyledons of 13 species of 
Phaseolus were compared with those of P. vulgaris and P. aureus. P1.vulgaris appeared 
to be closely related to a group of endemic American species. Protein characters were 
clearly correlated with geographical distribution. Scions of I. vulgaris were grafted onto 
stocks or species of Plhascolus and other genera. A positrve correlation was found be
tween graft all-inty and protein characters. A positive correlation was also found be
tween the crossafility of Species of Phlaseulus and ile degree of similarity of protein
characters. Iirurroeleetrrifliiergrans of the cotlyl'rdio alhunsens of I'. vulplaris and 
P'. cOceiliens slioweid a rlrark.' tileciece. I lie II hyho ilshet eri tlese specls wite 
intermedlate both in proteln char:acters and iiiorphlo;t'ical lealures. 'lie 12 vileritlollin 
segrep,ated into maternal, patei nal, and trailiinal types wilh respect to protein arid 
morphollgical features. 'Irus It IS o0iIclundCd that sirilar laws 'vern tire grreCSis of bioth 
protein and morphoilogical characters. (Surmmary by Plant Brecding Abstracts) 
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5345 I ,\CJSI'N, I1.; I(0l0'F, ilti' ul)colirleinN 1. miajor illgermination hhean er s. 
Caradimi .ournim of llitan .19:2107-2111. 1971. Ii., Sum. En., 18 Ref., 11. 

IaIiiseolW; vulgarIs. Proteins. (erination. Seed. pill.Na. Ci. Soluble carbhiriydrates. 
Amino acids. Analysis I yIdrolysis, 

]feart setMIS yielded a soluble glycoprotein that accounted fir ahouit 35 percent of the total 
proteini as d(eter ined ty comibirnet analysis till I)*AF-cellulse and disc
electrolphoresis. (oriinalnir for up toI I,1I had little ei'cl on this plycnirtemln or on 
the tot sislul , e i 'rl"Ilit,glcopiriter had ar aliurent tol. mt. nlI 13(1,000 (6.1 S), 
contained 1,1.7peucent N and yielded nnoarluse, ,hscosaIrMine and some pentrse upon 
hydrolysi:;. (Author s ;tuniar y) 
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14298 INSt IIN), K.; (141 ;,A, ID., 1I.1.[r:ccinr:uiento y caracteri/ckiiln lieI; 
protein;i die rescria rr;.s Aitinrdiainte, llras st illta ie I'iaxeius ,jitgaris L. 
(Irractiiallirint iiird characturi/;ati i if tire 1iiQ alii;i Itriitveere proieins il I'tiseolIaI 
,rmaais ,ed;). Il A e 5 in .lit,,iciitio el ie(ii'e.arlI errsril;r/a l i et iColetio

lw .; lie ( lIia o, 19731. 11l).Po l dll l ,, h, 2- . I . 

IrhaWeilI; CI M;nils lIroitls ii .viin Irlvin cnlent. ;aly'sIs. 

C1111, dA, pr h'oll I 1 . ' oi IIl, ll: 01 5 IILl'IIr ;'libti prioteini by 4oin forimied 
Cerri(gII I i'i' II"ud; r bIibt;, 'ajnnll at, ol k]ta, ,'. ; t ounld ii liaii var. "nlegro
 
lilneinfi lI . (" ', 'll-':it
, ilor I: al 11,11 'i llillatc 'I leirit;iIIllniro, i 19' S l Celit
 
carholi '*tia: , ;t,! ! ', I iiili'h, i, it %%;I,;l,, rhn'iiro,;g ,rusly bv gel
 
[f1[1ralln ll l : mIlln s;otihili1 .t was sm-arahrd
I lhis i ;'i :,h,1\5. ;i IIt i Init hyIa 
treatin tiii (1 5 %I tv:t 1ut it wa,; paitlralY' epilrted Iii ;in alkalinev irealrent I) pll 12.5) 
dulinii24 h.Imlinn11;rv hy UP(. I ais. hy I .M+.F) 

It176 Nlcll I S I II, I.C. t :at. (' iiparini of tlitmlin lrole;isftz P'taas oluis 
uiilgaris siih ti e from Vicia latri. t'tlslt chtristry 12( 1 ):8s-93. Vii., Sum. Il., 31)Itef., 

II. 

Ilra!,elus ll' i %Icial.Oa llur~itoii Seed. ir irtIlns. Cotyledonis. Seeil coat. 
Embinfryo. Iil;l[.is.ii i' .,:\,litii ,; h, lLit 


eEltractin (!fnltin'i Phx'ii;',eol U , \111t;':ise'I Iti i asnornnc alid-NaCI Illedillfa
cilitated Ink lurcpinainni nt 2 ;,ohumi frationls \%Inch werC shown by acrylarnle gel 
elcctr'llhlr':,i and 1,vAnial rkal tii raccnilltnn; Mion to he ,llipltlely scparalcd From 
eci.h olicr. I ]oIi'.1 [;ti _ is, Muhichr vltinnnailet ito qI'uinin arid vicilii, were shorwnr 
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to differ from similar fractions from Vicia faba. Dissociation of tileproteins of each 
globulin fraction by SI)S resulted in differing peptidc hand patterns for these 2 plants. 
Conditions necessary for fractionating the individual globulin components from bean 
seeds are discussed, and the usefulness of the specific names lcgumin and vicilin is ques
tioncd. (Author's summary) 

0261 

12387 SUN, S-NI\.S. Isolaltjai of ph)sicil and chenical charricteri/ation of globulin. from 
l'haseolus vulgaris seed. 1h.I). 'Ilhesis. Madison, Unikersity of Wisconsin, 1974. 13411. Ell., 
Sum. En., 60 Ref., II. 

Phaseolus vulgaris. Seed. Gibberellins. Amino acids. Carbohydrate content. 

Two globulin fractions, MI and (32, obtained from french bean seed by an 
ascorbate-NaCl extraction procedure developed in this lab (Mcleester etal., 1973) were 
characterized in rc:pect to the following physicochemical properties: solubility,
clectrophoretic prolile; arnino acid content, carbohydrate content, reol. wt., configura
tional and confornrational changes, and genetic control of po lypeptide subunit structure. 
Ioth GI and G2 were found to possess some properties in coniron. Ihese include the 
requirement of salt for solubilization; a low cootcnt Of tilesulfur-containing amino acids 
met. and cystih, a high level of aspartic and glutarnic acids, arid the p: sence of carbo
hydrate. Itoth fractiois Undergo ilI-dependent dissociation ;trilhave principally randorn 
coil and beta-structure, properties that have been noted for globulins from several other 
egune seeds. I)espite tie alboive siinilaritics, these 2 fractions were found to differ From 
their eqoivalert globulin fractions from olher legunic seeIs intheir electrophoretlic pro
files, teol. wt., and subunit strutlure. Moreover, they diflered from each other in regard 
to tIre following properties: tlre (31 globulin requires a higher salt concn. that does the 
G2 fraction for soloLhilrationr; they have dilferent isoclectric points (G(I, 4.4-5.6; (2, 3.8);
aird the GI fraction conlairts 2.9 pcrcent sugar and 0.6 percent lexosanline, while the (2
fraction contains 4.9 percent sugar and 1.3percent hexosamine. furthermore, the (M 
fraction is capable of pl l-deptendent reversible dissociatiorn between tletranrcric (18.2S,
niol. wet. 654,11()) protomeric (7.IS, ieol. wt. 16.3,0(1(0), anrrd ol. 4,,11(0)peptide (3.etS, vt. 
cornfiguration foris, while tIhe (2 \vt. driesfractiori(6.6S, reel. 143,(1[)1)) rot undergo
reversible dissociation, but irrcersible dissociates intor its pcptidc comrponents (I .6S, tool. 
wt. 16,5(1() at 1l1I13.. 'Iliie inization of the buried tyrosine residues in GI ;lobulin is 
a timc-dependent process while that ii tle (32 Iraction is not; and the (02 fraction ap
pears to contain inore rainrdorm coiland lreta-structure, ,and less alphahcilix than does the 
(1 globulill. The (M1globulin :cmtsists f 3 pol'pCptidle subunits with irtrL. wt. 53,0001(),
47,(t0tt, 43,0(01 while tile G2 appears to consist of one mrrayor polypeptide with a ioul.wt.
 
32,tt0tt. A preparatie SI)S g'el electrophoresis system was developed inthis study which 
pernitted the qtuatlllIitavC ihnlaition oF tire suburits of (31 globulin. [his procedure will 
also be of value for other prnrCiriI; hnaviri;. plypC tidC subunits wIse 1iol. wt. differ 
little froni each olher. I llerenrtCs inthe polypeptide subunit structure of (M1globulin for 
soic cv. ap pear t be Under the tontrol of )rlepair of alleles as jurdged bryevidence from 
electrophorctic patterns of single-seed extracts. SubStantiitior of genretical diffcrences in 
definitively characterized seed proteins will be of use to plait lreeders ill tie development 
of niutritio(nally enhiriced bean plants, and nepreseti a necessary step inunderstanding the 
regulation of higher plant protein synthesis it tire nol, level. (Summary by )issertation 
Abstracts) 
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86.42 ISIlNO, K.; OR'EG'(A I)., N1.L,. Iractionation and tharaleri/ation of major re
serve proteins froi seciL of l'hiiseolus vulgarik.. Journil of Agricultural anid Food (Thel
istry 23(3):529-533. 1975. En., Stni. En., 39 lie., II. 

Iilascolus vulgaris. IProteins. Setol. Aiino acids. analysis. Carbohydrate content. Coim
position, laboratory experinis. 
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The globulin fraction (75 percent of the total protein) of hean Phaseolus vulgaris var. 
Negro Mecentral consisted of 4imajor components alpha, beta, gammia, and delta, desig
nated in order of decreasing electroplhorefic mobility, which accounted for 50, 19, 10, and 
12 percent of the globulin, resp. hliecomponent (14.55 percent of N) had a S20, w0.53 
percent 7.,12 S and an approx. mol. wt. of 170,0l00. Also this component was a 
glycoprotein which contained 1.'95 percent of carlI Iiydrate (as orannose) and 1.19 per
cent of hexosamre (as glucosatinire) and %as felCICrIt iII tlhe sulfur-containm1g amino ac
ids. Although neither 8 M unea nor It.2 M 2 merc:ipt(ethaiol treatments Irduced 
dissociation of the alpha coleorir t., alkal ltatineni 9plI 1 2.5) caused dissociationr into 
tire subunits, although riot coiriple-Ily %VI alter 2.1Ii. I lie betca and ganma components 
dissociated immediately %tlilt alkali. At Iin1 4.1, 62 pulcetll if theilmrlobuli renimained sol
uble il acetate huller with micro 0.5, ;lid 57 iIcInt withimicro - 0.1. I lie resolu
bility of acid precipitated pIolell was 05 IlCrCtit Ii the phosphate buller (pll 7.5), tiricro 
; 0.5. the alpha and bcta collipu.neits scemerid to formr Iisluble coirplexes during 
acidilicatlon. (Author's sunrrmrary) 

012t,3 

6221) SUN, S.M.NI.; IUCIIIN)I'It, IB.U.; IIAILIT.C. Ctll-free )it ie,;i o[ lthemr oir 
Storage Irotein of lihe lieani, l'liisi.itg ri, I.. l'iiiit Ilihssiulogy 56:711-785. 1975. En., 
Sum. -ii., 27 Ref., II. 

Ilhascolus vularis. Irolu'; Ai;lys.is. CII structure. Cotylcdons. Seed. Sirci ose. Aiino 
acids. USA. 

As sciis of tIr fI cnch IhiaIr (lPIi;elI, \tIp I -; I. cv. I cIl e grpren) miraItite, a wigle 

protein, cI IIriliri (nai;hgrrs to hngiriiri), litwe majority oh prot eiln syitlie-
Sitze)]. W,;ish l,,ly. mies extrictefd iu -sui;- cU , LIlS had 1lttle elIufdo'eneouLS 
activitY III lll:llu ) acid illli r mffu [ hot till fid to ex1r;IcI ; wheaani ll; lluoll ('ell [iee irol 
erlil, actlve inl orporiiton utv; oh:ninct, !iw lesel benm, mllilir to that wIllh viral RNA 

is lrrew.n.ere . I lic .NIt(2-) opntiriin r prut-in synthe-s ili the presence of heart 
p lysollit s %%; t, 1 \% ll ' , 1 i -llp;ircki .,,; viral punl dt isll tile[t llih 

i-;t 'erill s si;rrrl I I 1, lorlfl ; a I hilun lul , it %r,;% h 29 Cllct tile-in, iall fialt2 ofilt i 
InL; l' It)n i onll dt';w I lll e 'iucl :iirali ,; i lcd'n ti tlllul rlls uuluinh-l'C (1 lt) al 

poilsNe[upisdf uodt t ill-fr u .; ithn'-sn, ;i\e r fin,pc ,, Iroile Ceiillrli u Ir, t cle 
lliliO e pti sollu wi tilld p pild s tlitr tl ii if h 'as- a il ernl;itliilt hravi i arru.nioi u 

pltfduct %kithi i,_; lir, elCklntlonWlIuur t: 1 uillnis;i, (it 'l[utiln ,inid crtainin ,' 26 pertciit 
radioauti crhu'd this toof lie i N pit;it ill he , inrI i In uroml pk was iub-lied 

reelectru rui lte,i'. iid hl<,uli tou it..l oft Ow .4.t p l)I - ide sibunits chlracterlnics o 
6 1I 'lt Uiiil (A-\lith lir ; suinIIIarr in 

8'6-11 SU.N, .. ,% ; IItlIT, A1.C. .iulnhility t'hmiitcli',li4 ; IJl loh liuill; fromn lhi~'li 

s.eeri in relgiril it I ir iilliilulimid : oilul.,hilnlial A li loolm'hmaclii lel il if lltiral :aind 
Cliciristry 23(2):1XI-1 i. 1105. In., S mi. ill., 2(. Ilel., II. 

Ph n;euol \ii, i n ,-.f I 'l i i, A ll;ls.-is, IdI-. 

(Old eet.liuu wiurc \i;i, un-Ill t n1iun i lt' re10 slle eliierclC I- (If iercual e rlct;iCliil pill, 

QcIhirrcs fltr :,..... llohullid li, l'lI;t-u, tliis llall ll.I a. ,i- irr; \\lihitit ctiiss-iiti llot 
Acidic cuildilnui u s\ we lon fi,,\ I1,I IIy t\' . I i isoiecl irc point of tire 

,lilbullin hai.mn v.. , il i hI') :o I 14 ,1-) nandi thal thnin ibulit 2 fraiot n was; 
at pll It 7. Ihll.u-niu-.; , hnir;i l . thtfil cIIi t, In i ini ,Iuil p pect tii prolinii
 
ind ;1lt ciuricri., tilinlly , , l y Ii;,' lueli clp
in l uun v)-uu -thi (>;minilnlili Abslraicts) 

I).' , 

7224 BIXRIIR, R.tI. ci ;in. I' eilicitim ;ill t'hiirl 'iltri/liiin(if the iilitir tor-oge pro
iii, o i mnsof11 ;ilis tcik, mrid Iheir innriceililar anid ct'ii l onIrelhi ihillill.'lIi l ,< ii-y 

i'hii iltnhii try 15:751-757. 1976. Iin., Siuilm.Iii., .lit Re., II. 
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Phascolus vulgaris. Proteins. Seed. Storage. Cotyledons. Amino acids. Composition.
 
Analysis. Carbohydrate content. England.
 

Several extraction and fractionation procedures were employed to isolate tilemajor stor
age proteins of mature seeds of lliascolus vulgaris cv. Seafarer; 3 proteins that were 
soluble at pl I 4.7 and I that was insoluble at that pi I were identihed. The characteristic 
subunits of the 3 pll 4.7-soluble proteins had NIVs 50)00 and 471000, 32000, and 23000, 
resp.; those of the plI 4.7-insoluble fractions had NIW 60010 and 20000. Amino acid 
compositions, N-terminal amino acid residues and the presence of carbohydrate in these 
proteins were determined. All these proteins occurred in the protein body fraction, and 
their relative amounts were dilerent in the outer and central parts of the cotyledons. 
(Author's summary) 
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6367 EIBIIYSIIIIE, I.;WIII;IIT, I)..; IBOUI.I:II-:, I). Ite%,iey: leguitlin -. ld ,icilin, 
storage proteins of leguine siees. lhytocicititry 15(I):3-24. 1976. Ell.,Stun., E'n., 27 
lIef., II. 

lhaseolus vulgaris. Seed. Storage, Seed characters. Protein content. legutie crops. Seed
 
coat. Atilino acids. lnlind.
 

The structure, location in the seed and dlistribution of the storage protein of legume seeds 
are described. Mtetlhod which have been employed for the extraction, purilication, and 
characterization of seed globulins are reviewed in relation to modern biochemical prac
tice. the physical, cheniical, and uinunologicail characteristics of tileclassical leIgumin 
and vicilin preparations from PtsuI satvunl ire sunimarizeil, and tie distributions of 
proteiis with scditititatlon coelfcicits and, or ionlTUnTlogical determinants similar to 
those of lcguniin and vicili are tabulated. '[be structure and composition of various 
purilied leunmin and vicilin-type proteins from a variety of legutnes, including Plhaseolus 
vulgaris, are compared. (Author's sumni:iry) 
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6417 t-.; Il ofI)IR,t'SIIIt 1:, t 0)UI FR, II. iolation hrtnmin-like protein cfrom 
Illha~coils :lili and lih)tcheli~r)' 15(3}:411-414. Fit.,NS ll].I' ll.,ii I 'lliwolN %iulgaLris. 


13 Rcf., II. 

lii;iecihis vilgai ;.l'hlte,eolus aureus. Plioteins. Seed. Stirage. N. S. Alino aciis. Col
position. llngltd.
 

Au I IS seed globhilin has been Isolated Iroil t'liaelms auteus aiid I. vulgaris by zonal 
isoelect ic precipitatimo and the NIW; of the constituent subunits detertiied. 'Ilie pro
teit of 1). vulgarl; occurs ini the protein body fraction :iid its chemical composition, iii
cludill,the N-terminal aniin acids anld aiiio acid composition, has becnmdetermin'd. 
tlhe sillilarity the globulii the lmhaseolus spp. and leguinin frombetween IIS of two 
other legimiies is 'hvscos';ed. (Author's suiilary) 

8.487 SI )('Al,,', I).R.;I IAII., T.C.; IYAN, ).S. ,\lihily chromatlogralhy of tlhe 
imiajor seed pro(ct'iof tilet'iam (l'iasueil. Ilgaris I.). I'lat I'h)'siology 58: 272-275. 
1976. IVu., I'im., It.Sum. 18 Ref., 

I4haseOis sulgk:Ti. Sed. l'riitelns. ,\nailsis. I aboratiiry experiments. 

The major gloIulith of tilefiench bean (I'hiascolus vulgatis IL.) undergoes a reversible 
pl I-depetident polyiilcriztllon. At plI values above u.5, the mtmoolleric fortn of the 
protein predominaites; ail at pll values beliiw 6.5, the protein occurs as a polynier, 
probably a tetraicr. At extrenies of Illt, the poteim dissociates further into peptides. 
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ie reversible pl I-dependent interaction between globulin subunits is used in this report 
as the basis for an affinity chromatography procedure for isolation of the globulin. The 
major globulin from several genetic variants can be obtained in gram quantities and does 
not indicate the presence of any impurities on discontinuous sodium dodecyl sulfate gel 
clectrophuresis. (Author's summary) 
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5962 MIERIIS, .I.C.; OI.SON, A.C.; C(IAY, CAL. iBe:in protei selparatiois using laho
ratory and coliti nunus deeiiter cenlrif, ges. Journal of Food Sciences 42(2):367-369. 
1977. En., Simi. Enu., 6 lef., II. 

1

l hascolus vulgaris. Proteins. Protein content. Seed. pll1. Processing. Laboratory exper
iments. Analysis. N. 

California Small white bean mcal was given 3 acidic extractions at low pl I followed by 3 
at high pl I by laboratory and pilot plant procedures under similar conditions. Extracts 
and residues were neutialized to p1116.5 and lyophilized. Acid-extracted bean sulids were 
32 percent of the origin. I bean meal by both laboratory and pilot plant procedures. The 
basic-extracted solids wee 6 percent by the 2 procedures. 'rotein content in the acid 
extract was 14 percent of the original neal by both procedures whereas that in the basic 
extract %kas 3 percent. ' lie decanter-centrifuge wa. ellective for the separation if the 
ground beat, was not too fine. (Author's sumt ary) 
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20605 ltOllIl, R.; CiIlSI'I':I.5',, 1.,. 197H. Clharacteri/ation and suheellitlar local
ization of vicilii iid plivt11he1ni:illlilrihl, the tI,o major reser ,e proteins of l'hiaseolu, 
vulgaris L.. l'lanta 1.12(3):291-298. ln., Stm. li., 26 Ref., II. 

Pha;scolus vulgaris. Cotyledons. Prteins. Analysis. 'lh)tolienaglutinins. 

Extracts of PlhaseOlu; vulgris cotyledons contaiuied 2 abundant proteins, viciltn and 
phytohemai,;,lutinin. Vicihn, a 6.9S protein Ira.tion at neutral pl1, associated to an ,.OS 
fornm at pll14.5 and had .1 nionlentical subunits with ml. wt. of 52,00), '19,00t0, and 
t6,000. l'lytlieiag,,htinin, a 6AS protein fraction, had 2 n:onidentical subunits with 
niol. wt. of 1.,O(.0) and 36,0)0. lihytrheialn.ltinini urriuld be separated by 
isueh.ctrcfocuinigO , o itlMirl. wt. 3(1(,00 and a tnlttoglnic any] rtiroa,|lutinatin, protein 
fraction which conltaitd both subuilltS. Vicilii is apparently identical with the so-called 
glycoprolvti' II and with ;,ohuhn (;I while pliytoleinapglutinin is identical with gllobulmo 
(2. Since ahtrheniaglhtii rianmes there is no needvicilin and are intcrinationally used 
to introi-dUce neOwil:Mies to describe I. vulgaris reserve proiteins. Bloth proteins are 
cataboli;eCd in the coturs of' seedlliig,, growth alld are leOedl ill the proteimn bodies, indi
cating, that they .tc e ;erve pirttcins. Vicilii isolated in its I8.OS forin From the 
cotyledons rof youig sedling,,s coitalns substantial quatities oIf smaller polypeptides, in 
addition to the 3 origtial ones. it is si,',ested_, that the presence of these small 
polypeptides iepreseistis partial bre akdown of the vicilin prior to its complete catabolism. 
(Author's sunmary) 

0271 

13531 IAN'II'S, II.M.; I)IT.II.I, Il'. Seed resere-prolein glco,;)la-'ia in al ii Oro 
Irelparation, from dec loping; cotlIdon; of lhaieoli, ull-'ris. I'lalnta 146:513-521. 1979. 
ll.., si i. , 21 Ref., II. 

l'haseolus vulgarts. Cot)lcdots. Seed. lProteit content. Plant phys-Pllhttetaghuitin, 
iology. 

A particulate preparation froit deelirping cotyledons of i. vulgaris was incubated with 
urirlinie+5'-dilhosphtn-N.acetyl-l-lucsatiie and by polyacrylattide gel electrophoretic 
analysis it was shown that the labelled N-acetyl glucosaminime ((;IciNAc) was incorporated 
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into the principal reserve protein of the cotyledons, vicilin and also into 
phytohaemagglutinin. sonic of the labelled product also reacted with antiscrum to vicilin 
from mature seeds. In contrast it was not possible to detect ihc incorporation of labelled 
mannose from guanosine-5'-diphospho-l).nrannose into either of these proteins by gel
clectrophoretic analysis of thce mannose-labelled products, but a low incorporation of 
niannose into material which reacted with antiserum to vicilin was observed. The pre
dominant glycosylation reaction in vitro was therefore probably a transfer of GIcNAc 
alone, rather than in combination with mannose as performed oligosaccharide. (Author's 
summary) 
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16086 HR OWN,J.V.; ILISS, F.A.; IIAII., T.C. Microlheterogencity of glolblin-I 
storage protein fron Frei ch hean wsith Plantisoclectrofocusing. Physiology 66:838-840. 
19 i,. El., Sum. En., II Ref., II. 

Ihaseolus vulgaris. Snap bean. Seed. Proteins. Biochemistry. Analysis. 

The major storage protein fraction, globulin-I protein, of French bean was analyzed by 
2-dimensional elcctrophoresis. '[he protein pattern suggested a more complex system for 
globulin-I protein than the model of 3 polypeptides, alpha, beta, and gamma, differing in 
niol. wt. Isoclectrofocusi tig analyses of the individual pIroteins showed that each exhibited 
charge oricrolieterogericity over a similar pi1 range. Isolccirofocus ig banding patterns 
oMay Ire)p to understand the rel ationships brewcin the ),Itohlin-I polypcptide subunits. 
(Author's summary) 
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21769 CIIAN(;, K.C.; SA'T'TEIRI. E, L.). 1981. Isolation antd char:act'riialion of tre 
major protein Irom Grett Nortlicro heans (l'ha;c;. Iournal of Food Scienceulg-'ris). 
46(5):1368-1373. En., Stuin. Ir., 30 IW., II. (Food Prolein Research (;roup, Dept. of Food 
Science & Tcchlology, Univ. of Nebraska. lincoli, NE 68583, USA) 

lIMhrseolus vulgari;. Proteiis. Analysis. I)igestlihihty. Amino acids. USA. 

The major protrin Norilerit w;s through extraction,f (;r he;tri5 ISOOi-hd salt 
anniorriurl sulfate fractiornation, gel filwtiraon, arid IDlA F-cellulose ion exchange 
cliroratop,,,rapiy. Ihyl ictlc riic:a;l liroqwrtic% of the allr be;tn prrteit were deter
mined. Results lriii heat stahlit. srdics sh erd that the protein was morst stable :t pl I 
values between .1-6. A complete unfoldin of the hcata protein wat; not essenlialii order 
to irprove its I li- trivse proicin had a couiip:Icr structre arid therefore was 

, 
lii,,csitirihty. 


resistant to tIre attack by protelv'tic cnyrics. A g.jcopeplide contairinr a N-.;,lctrsidic 
protein-carbol drtt ltrikaje, isolared frot a pr)tWtase dlig;csfmionr lif trimajor beatn pro
teirn, was also cliaracterized. Resills in lnlicd that tie carbololydrate i oicty might have a 
pegative inflluence on tre digestihrlty of tne na1tive protein. (Author's surnmary) 
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27378 I II:RNANI ).Z U., II.Y.;ORIltCA II., \I.I.. I985.ryp-iO aciity Oil gllltihlinl;
and "dlimufins froom Colll|oln h1C.i1 .ulg;rk'I,.).seed, (l'h1:tcoln,; Ilean Ihlpr.,wciet Coop

erative. Anittmal Re ort 211:31). Fii., 4 Ref. (Colegio tie I'ostgradl:tdo, Chialigo 56230, 
M6xico) 

Phasenlus vulgaris. "'rypsin. Seeds. Itrotciis. 'eiiiperattic. ILaboratory expceriments. 
Analysis. Cultivars. Ilibitors. Me xico. 

The localizatit of the tr.psir inhibitors iII the protein fraclits of seeds orf I dry bean 
var. (Negro Niccentral, I[br de Mayo,Canmrio 107, and Negro Tropical) and the effect 
of the heat denaturatin N crc studied. Tryptic activity (20) ricrograms/hil) was assayed 
during lt miii otnI percent casein (p 1 7.6) as a substrate. [be same atmount of trypsin 
was tested on lie casein sulbstrate, wth the addition of 500llmicrograns of globulimic ard 
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albuminic fractions, native and heat denatured (93 degrees Celsius) for 20 and 40 rain. 
The antitryptic activity was located in the albumin fraction. Iy heat treatment of the 
albumin fractions, the trypsin inhibitor was partially inactivated; however, the addition 
of thce hcat-denatured globulin fraction yielded a higher trypsin proteolytic activity. 
(CIA') 
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27083 iElNOl.ElT, .I.C. 1985. lflijo)lthesis andlaccuimlahtion of %loragelproteiw'; ill 
seeds. Physiologic Vegetale 21(1 ):45-59. En., Somr.Err., Fr., 113 litc. (l.alhoratoire d'lulie 
Ies l'roteiies, [)eparterrent le siologic eii e iochinie %'etac, Centre irst. National tie 
ltechercle+s Agronorrinlues, Itote tie Saiint-Cyr, 78)004 Versaille", Franc.e) 

I'hascolus vulgaris. proteins. Seed. Genes. Plant breeding. France. 

The biosynthesis of eed storage proteins of cultivated species belonging to 2 botanical 
groups accinuuiilaun, 2 kinds of proteins, prlainins in rnai/e, wheat, and( barley and 
globulins in 'hliseolus viilgaris, peas, and soybeans, is reviewed. The time course accu
mulation of i '.serve protein groUps in (lie develolping storag,,e tissue (endosperrn for 
cereals and co~yledons fur lelumies) and the formation iif protein bodies are described, 
and se,.ed sborale proteins and aiial secrtory prolteins are compared., the co- arid post
translational iodilicatios are disciJssed in relauiin to their niode of synthesis. the or
ganization and expression of the releanl ,enes and S(,Ne factors c.itrolling protein 
synthesis are outlined aril the priispecs if' using plarnt gene transfer thriih genetic ell
,ineerin, , in irder to imprive the quMtity arid quality iif 0e Seed proteins are considered. 

(AS) 
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286404 IO1\\'I'] I., (.I'. 1986. .Mierosorr'al aralinos)l~inl(itf il)ysaeharide and 
clicitor-ilruheed earlhyilrvulrate-hiorliug gI)colrottein in Ireineh hear. I'hl) tcleiviitry 
25(8):I"I07-1813. I ii., S ot. Fi., -45 lite., II. (Ielpt. (if Iliclhenlinktr', Bhournte Buiilding,
lh))al Illo)na & Iedford NeuN C\delIe, Lnii.. Of L.ordol, lglhmin, Surrey, 1 W211 (t.N, 
Filnglandt) 

vuI,,:ri';. Snap Aual~si'. l'roteins. tI nitld 
Kingdom. 
l'aseCnlUs leanr;. P'hytheii,,,huuiiuins 

Ill conilrast to riicri'.niiial inc'ilbrauli's frtu s p;'rlisiiin iullhlled cells iif Inunu'lch beali cv. 
C'nadil;nn Wi'tn r uiueriri, piirriarv isall synthis, whit.1h incturporaie arahmose ifi
rectly fromn torlullune 5dihhsphoto-biea ihinuse iron ;urahin:n, inonhrines frunt cells 
treated st lhr fuiial vhc!or c;itals'ieh litC [rrlrhl)riir 01 ;ahipil ihi;.osacluaride iirnuridiile 
in tie ar;thinosyl;iiii of ;an induicuhle r ,(25)(15 ,piyc tolern. I liee 5;iriaiuiis in the 
paltelrns iilnd of ;i ussl;unri odercd hvtioeui the cells iii re.poll.,e to tile 
dIlftrinig Stlllll s hrcted OW il l piirratiirii anid the dhemonn\ICe IMhOlh k~iitihCs 
stration that tibe bpud ihiui)ltr;ulride dter piri'itllii oil liirn-exClllrr.e chrumuatorgraprhy 
ciulul ;et as primry dlirtir [bir tilt glhscoroltn ;inld inOtpuS'ic.hI;irile. I hese results 
dlstill,ulish rntuch;liisr; or (lie tra;il.rs iif arabirirse Oto gly'cuproleln anil 
ptilysaichnaride hy ,.'rhvme 'ysystiis kzwin to be, irniuuohilu)ieahly diShiM. lhe furigal
Chlitur-iduulcd Mrt .1250)0 g,%Lcprtoeii hinuds i t)h.sro;'huh - and letruur-elriaroses in 
a specific (tuallitir alld t;is hllduig lIfvuerihlcd by chili i,giiniers. Ilie _.ltproltuin 
thus ;pI';irs tI he a earlor h ralte-hiliiri(, proiteii ;ill] tinelt lt r s _cilicity tuthi,eher with 
the deniii tratiinii h)drx.,lr lllrl t'!.ii'slt !1 acld h)drurlysates of the glyucpriteil 
luirihel by ;illiiity chioiralul laphy itrulucote a Clusie suirilarty to thu ;irahiualsylatcd
hydroxyproino-rich ltmni; of the silanaia, Mchi can loutctior as bacterial aghnulunirls. 
'Iie Mr '125WO l)cpowutein, hlich ounder;,is rapid Ii ansienht inductioun, alsii clearly dif
lers From other extenisin.ike hydriisyprine-rich glycupittiis, arabino,.alactarl proteins, 
and the characteri,.tc bean seed Iheuill ihytuuhienu gglhnin, in a rio. of properties. (AS) 
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28964 I)OYILE, ,..; SCIUI.I:i, I.A.; (;O)IETTE, W.r).; iEr;;:H, V.; IIACItY,R .N.; SI.HI(ITON, J.l,. 1986. The glycimflated sced .stortge protein,. of (lycintc ax uPhast'ohl-u vilgaris. Structral homotlogics of genes ani proteins. itournal of BiologictalChemistry 261(20t):9228-9238. Ena., Stun. Fn., 61 Ref., II. (I,11. Ba iley Ilortorinan, 467Man Ib.ihrary Illg., Cornell Univ., Itiact, NY 1-1853, USA) 

I1hascolus vulgaris. Seeds. Proteins. Phaseollinii. Analysis. Iiuchemistry. USA. 

Considerable inlorntation is no\wv availtile concrnini' the 7 S seed storage pr,,teins ofIcgutmes atd the gencs that encode them. Thc gcic encodiig a bela-type subunit ophascolin (IPVIJ beta), the 7 S protein f' commottin hean, was compared with the geneC, :odittg :an allh:a'-sultnit of beta-conglyci.irn (OMA alpha'), the 7 S piotcin of soyheatt.The comparison itvolves 288) bas;e pairs of '\'J lbeltatd 3836 base pairs of (;IA-Opha' and includes approx. I kilobase pir of 5'-I1,arnkittg sequeices, ard 5' aid 3' untrrislatcd sequences, :as well as the 6 cxons at(] 5 ititrons that are found to occur itt sittiilr position sin both gcries. C onscrved sequncces itt the 511akin regions of these genesire discussed in light of their potential regulatory ,ule. [AS (lxtract)l 

,I ttttttiOns 
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1821 SARAH, A. Utilisatin tie r:ayons; itntts, is ihts I'araaclitr:ation tlu htaricot(l'tatth,s Nldgaris 1.). (Use of iotti/i'tg r:idi:atioto in ieai Itreeding). AttatalesI'Aitcliorartioni ,Ies I'laintcs 23(I):77-X I. 
de 

1973. Fr., Stitti. Fr., Er., 9 Ref. 

I1b.sCtOtLIS lgaris. Milutation. Cultivars. Irradiation. Co. Sceds. Proteins. Yields. Pro
ductivity. France. 

Seeds (o' 4 beat var. irradiated wih 1';inrrn and iriltrortic rays ,.ere studied from19,7-70.t the NI 1 mutants Were higher vCtldi, I rirradaitdilt noth var. Six rnutantsof' 2 Var. ere corild);lre lwih le chectks% hr PIjrcil~rtal~'. of prolttit aid seed wt. Sonlreof the nit:1i h:d set ds 1288 cico't, b r :iltI ,1.8 percent richer in prtemi. there,V spomlti anid siticanit iiLrreltiiin (r 0.7(1) bletweett the percettage of' protei
atnd seed wt. oh mulanis ; i clecks. (Autlhor's- stlilnlary)
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899,12 UMIMA,\YO. I'Ll. i;:ina-iaty itduhet mtta:atiots in llImsc.th.. v'ltg:.ris (I..).l'at African Agtetarit.ral ard Ilirestry ,Jontjrl:l 41(2):134-138. 1975. Er ., Slimt. Entt., 11)JULc, II. 

l'haseolus vItlrfris. Itradiatioi. Niuiaitiotr. 'roteinr cotntetnt. Seed coat. Genes. Seed.
 
Yields.
 

tIiltl(winii trea ti,.,n l tfry sTed o0 I'hI;SColius Vul'anLiS va;ir. Itarlaj with 5 doses (7, 1I,
1I, 17 and 21 kki) of g imnt ravs, at to. of' desirable tnitants were isolated in the N12geneieratiotn. 'Ihe .NII gieration hald shorwnr physiological siniulaitior (f grrito hil t lowdoset and tiloth retirdjtli)ti at hiyh d ,s. Several irltri line.s showed sqignilicant irti
roveilet~n ill sced arid l)rtin )ield colnpated to the initial inue.(Autlhr's sitiliary) 
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1521,l Rt(INNIS, .I. 1978. Niiriltiiril ei,lluatlioii f %aiitlt,,mrid liretililintes of thylie:lrs (I'lli:otlli3 %tll aris) ald stiitlies ti iltlilrtit iit,ll iii it tillritioni:ilv.tlie of litatls i'g:niatt-aihr::tlioll..\ report. lllt:ill, staitilelii I l 9 p. I'll..HIle Unkiiersity, 
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'hascolus vulgaris. Cultivars. Seeds. Irradiation. Nutritive value. Plant breeding. Cook
ing. Amino acids. USA. 

A series of reports is given on expt. conducted by 4 projects or the I)epartment of Ani
mal Sciences, Washington State University (USA) on tile nutritional value of bean cv., 
breeding lines, and gitetic crosses and on the inoproeinet in the nutritional value of 
beans and other gram leguoses by gamina irradiation. lie results (if diferent lrowth 
trials in poultry with diflerent levels of beats it the die' showed that hears ait a 50 per
cent level decreased growth and hbed eliciency. Result. oved marked variability in the 
nutritional %alue of' the dillferent bean and brceo; itdicating plaitcv. rt lines, that 
breeders can improve tire triitio;il v;le of ben;s throih'i genetic crossing and !:e
lection. Various cv. and ireding lines were subjected to garnita irradiatiot aid led to 
chicks and rats. (antia irradiation improved cluck gruwth i comp;iwont witlh 
nonirradiated beans; results also showed that cv. anid breediing lnes %sere uiproved bly 
approx. the sank' tagonttde, Irldu';Ltip t11t all tie t'sted materials co'itaitetl the sanme 
factor that was ein;, inactivated or desiroei hy irraduatiomi. Fven ailer cooking anld 
garmmi irradiation, bean growth and feed elficientcy was inferior to that of the control 
diet (SlIMI and glucose). I other trial son the ellects of dnlieret proceswig method,; on 
the nutritional value of beanis, it was found that salt-soaked beans gave beitir thick 
growth thtan beans soaked only in water. In aduillniial stildles no efIects %%ereoimsusmed 
of the frelLueniCy Of irrigation ani locationi of the ctuip oil bean protein cotteit. Separate 
progress reports with detailed results are included. (Summary by AJ.C. Trans. by 
I.M.IK) 
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11146 Itl;ItAI11.\Y(), It.R. The iitrluinimaice of gminm-ra) indi l mlaits of ihre 
luke crol),. Ili Seed liroli , nimro',emetiuuteltear t'ihihiiilm,,. Vilia, kwtria,ii Itter

national Atoinic 'ierg) Aticy, 1978. plp.23S-24 I. I., Stm. Fi., 2 I1'f. 

PliascoluS vuigasN Mutatlutti. See(d. I'rotriii cuntent. Yields. Cultivats. ]ild] exper-
MIeiItS. Il e' uloe cropS. ]lrodiUc1iiu . lrr;iidlailii. ,i tai{da. 

"I le Mi. M) ;,.enriiahn; oI white sed,'dl ha,, Frenchihm, ;,ad siiybe;ii elite Iutitits 
were evalnattLd br teir seed ;mil irotein \ ,lil pottuital in replicatled lri;ls iver sescral 
seasons. Several nuoi;iiit link- of' -;h crop i i si,mliiw lly hlier i,'ld piliutial than 
tile illial ltes \\ere ideniutitl and j'ul\ll to the gsm.tt ei l -eld trials officer for futlher 
testin'g on I thrl I1Jtt u ta at l.;i- I iiore -;tsotts. lts 11Ctlaltiill, luoml Ior (e;l % iebe 
comidlict ui t lite N:utim: Variet l(t';ve ( ( llltlllte'e if ally of these nitutaits show 

otiittuill i pi ll;lCIritati in theswe it tais. (,\ut Iur's suitrm iary) 

0i2X2 

1,I712 II)I)Y, S.i.; I'LII()I.S, M.HI.; Nle(;INNIS, .I. 1 liedt of gattnla irradiation on 
tutrtijomu %:tiue of do litl bieai; (I'laehiuu ,ilaii) for chick,. lhnrnial of Nutrition 
1II9(7):1.3ui7-1312. 1079. Fli., Som. Fin., 17 I&. 

lIMa-;eoluL vig: is. lrrsuhltlomn. Nutritive s;alue. l)iets. Di,,estibility. Iizyties. Protein 
coiteit. CUliivars. 

Ie lteffct I ga;oittt Irratlo l(,))C)l of dififerent var. and hrcu(litig uIes of (try field 
beaso (.f lck growth sv:svdeterinud ic-lll[tg a chick grosslth assay in which tlie diet 
coit;iicd approx. :0 In-lc-, t beuatis. 'I'ltal prliii (N x 6.25) i beats 'as rtiot chatiged 
apprccialy hy irtudiatiln (21 Mrad) but protlin l,tlbhlity ini water wa+ decreased. 
Irifi;iatioii itre;eli I vtri t/Vlitlatic dlestihillty of be:nl priltiri by p,'Slll alld by a 
ixture of ttiypsi, ciytuir\-p,;t, :uid peptlae. Ill tie hiusay tht rJiet was formulated 

to derive haill' of li total pr ete (22.t) percent) roum ie;tns. .iut>iclived Pinto antd Pink 
beauls g"ave ;s ilific;tillyl ehtter grow)\th tl;im Red %leXic;at %utite Pea liCats. 'lie dif
lereices between Rcd "-cxican aid \%itle lea'aihel me ltot siot liIc)icait except for Red 
Mexican bredim, line no. )<iS-5. the nutriiulal value of all var. li' beals, hased mil 
chick griwth, was siugluicantly itiroteid 1)' gamnma irradiatioin. 1 lie irradiatintm treat
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ment of beans tended to increase N retention by chicks and decrease uric acid N 

excretion in relation to N intake. (Author's sunmary) 
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14376 IO1'R0, I.; GALICIA, A. H'eclos noiiagiiicos e (frijol ,ariedad .Jall:i. 
(Miutagenic effect% on lieul variety ,anmoalpa). i1Wxico, Northrup Kihg y Cia. 1979?, 17p. 
Es., 6 Ref. I'aper presciiluit at Ictui6n de I1'CCMCC, (;ualualma, 1981).liUial 26;a. 

Ilhaseolus vui~aiis, cultivars. Irradiatioi. Genets. Iahoratory experimerts. Seleclin. 
Yields. Protcin .r;:. 'hlnt analttormy. Itlaw breeding. Agronomic characters. Nexico. 

Artiic;al nieatns exist to incite genetic cliI;In'es aiMdIt isIt 1i111)oliaIe thIt Ihe'se ticaris 
vill be used to reestablish genetic variatiin. (it tcclinirue to bltain greatest \arialinn by 
physical Illutagenic a;!elts has heen used a great aliount of crops anmd tanill Itlls ofu ,"
 
ricuIltural in''est, including, t var., have bueen oil;id 1 y this prucess. Ilntilecommercial 
present sludy, tile effects of Co 60 unn;L av ,ere ued 

' 
ml t0 otMlln greater ,,ariation Ii 

grain yield and ilithe arnoulnt of prtem Iiiheaiis. I hree generatiols (N'I,N12, arid \3) 
were tised with 12 different doses ul fruin radls; selectlioradition -rom04,00tindividual was 
practiced liteach "erIer at1n and yiel Is of these niaterials, atswell as vigor ;lid early-

I Iraliorl, takel a base;. An increase in tilessere as CA'. Of hoth yields and protlill was 
oll;laln, rilicaly. that techriiibiie was IiCu tile (ulirr;tlat1Iu elhtle eilieragtigm,, geleic 
variability and subsquet'lly iliselhciu the clarcters uf aiirotulric intetrest. On tie 
oter hand, it scas fiasilhe to sehltr ,ood illh peryehd lhn !eiotipes acceptble protein 
ce tll;i; e, ;llco a t t _ ihellreritial se wa,; observed for. pc t'rll ili letion vilids ald( 15.,8 
pelcent hor p)it)r iI eta'ei to J;ripa.'r)W ,coropaid iui-slie'd hemit var. 'iallY a1 
-tepwise anl "yW; i:, coiidcled< I or hr to scle.t :t ire'ressioniidel that could eXpl:Li 
yield rcsponic ill s;rch a av that tilt' as It 51.0IIloswrg, uodcl \as selucteid the best; 
-0.iihl'(2) ' 0.t)/ 1(2) - 2.571l;(), P)hereis itprotein percental'e, !;are the days to 
flowerin ard U, the r:mki o,,f Iri iices. (Aithir's siuimary. I tans. by IL.M.F.), 

I ,,\.i l180. tti, h.I) 'inue 
te lrottinla ellftijil lariat. (Niul;tp.nie .\I(4) ctlletorn.i:ttmt iharNield and proleinl 
22968 I(I () I. 1 ](4t)li lcI relinituittiltt ) e;uinlitlid 

quIAlits'). 3:1,r.+lkdi' 1\ic0, U'niot'r,,iiad Rief.
lt, Inlg. , decG;oaidiajara. (,41P. l.p., 26 

Phaet l ',, is hut tilnrhicllw. lIi ;rlih;ttiul (-iuotyporr. Se-cd+s. Seleclin. Protltin 
coteit. Sc:u'd ian icier 5 Sk'ls .tatil analyss. |t;L;ttiHi. l'l;tiit d+Veltpriertt. 
Cuhli :a. (icI'its. %leCXi. 

Tle gcitic \ iliotii irthiio'd pptlilatliiil of lhe;rl Jaiialla aplyllii , to a var. Iy (o(o) 

garllilray!; iri t el ,livpl's; s\lh hlih Neld andihhigh plotelri percell:;1ge ws;I. 
stiudlieil. (;tiinirimi r:di;illti do :I or the 1! treatllreli ta ied etukcri1 it-.i l rads. 
01' liet 50t01 ;ldiatcil lleatllll tile7I 1 \'as M exico)svcds 1 ri, ilithdl in I.:t I lierta (.ialiscu., 
for i idiuihi;d sc .limi, the M!,it) I is lhtleiices hir inithiihtil ,electiir, the M3I iliIla 
I luerta Fir family esaiiltlimi, tiniltr Nitlifool prritirn ai;ilsis; ( hanes were olrserved 
it the MI retil,'u ;'ed coat color (Irnm black to hhit brown) in trealtieits witlh 
IlO0i arid 2(ttttai Itclan dorCc:resed fm S7 to 21 percet as 

, 
i ics. ;rriinli;n radiatior 

ciceased fruim 2it,t()o to t,tt(t rids. ( irossih anid Iluwcring were dcla)td with Ihese 
treatircits, nd ctvlcdiois decltopcd cnsilderahly. lit tIre MI., ottrphohlgical iltudilica
tiiills were otherseil il the leaf anid Foliae color. Regardlirig CV. for Nield, litincrease 
it: tilevaiiaricc so,lFic irr:il;tlion lI;iitliretil was li)eved tlrhicatii, that tire irradiat ion 
techlilqle is ullctl I cictt, Irlltttills t induLe g.enletc Va;bility. A sirmiilar respotrse 
was Otuserved for protein pen.einrl;ige+ litit the .'V.%\erelo\et at t higher ii ratliatiO disc. 
The selection illctrutril was I l.to. percent foir yIl and 1 5.,SX percurit Itm prolein. Other 

teallvat. shtuld he I[ lI ateld and tirs screcillti' procuss Irutl hi prfeill farrniltes 
should contitinue for at least 2 more c)ch!s. II lhi. lacilities are availaliie, niet. shuld bIe 
laken as a criterirr ili order tit oblait higher iroteiI qualty it tire selected ptpulation. 
(Siitirr ary Iy )I)11 I ...

10)6 
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25874 MORALES S., It. 1984. Inerenenlto del contenido de proleina en cl frijol coniln 
(Ilhaseoln vulgaris I,.) inediante irradiacion de la sciooilla con eobalto-60. (Increase in 
protein con ent in comnnon heans by means of seed irradiation -iih colalt-60). Itevista 
likalia 3(2):93-104. F"s., Sum. Es., 8 Ref., II. 

I'hascolus vulgaris. Seed. Irradiation. Cultivars. Mutation. Agronomic characters. Protein 
content. Guatemala. 

Seed of 4 bean var. (Suchiian, Cuarentco, Jutiapan, and San Martin) at 12 percent hu
midity was exposed to different doses of Co-60 gamma radiation. The NI I (irradiated 
seeds) were planted in 1982 using randomized block designs with 4 replications for 
Cuchitan and Cuarenteo, and with 5 replications for Jutiapan and San Martin. lie effect 
of radiation on the NI 1, 12, and N13 generations was analyzed. Mutations were gener
ated for various characteristics such as days to llowering, growth habit, pod color, leaf 
texture and size, and chlorophyll content. It wvas determined that doses helween 15-2(0 
krad caused the larpest no. of rutations. an analysis of total protein content was per. 
formed for M2 of Cuchitan and Cuarenteo, and for NI3 of Jutiapan. The analysis 
showed that the elfect of irradiation, especially for doses between 15-2) krd, was the 
broadening of the range of seed protein content percentage towards values lower or 
higher than the control. 'I e wider ranges of soic irradiated materials allowed those 
families havinp a miin. of 26 percent protein to be selected. In the fiture it is expected to 
obtain lines with acceptable yields and a higher seed protein content. (AS-CIAT) 

02t86 

26014 SAIAZAII .., S. 198 . l'K:iltici6n de nittacionc, inducidai, tor raliairiin 
gaina ( Co-60) en do% ','aried:ades de 'l'h.aeolos %ilgaris I,. (lI>,alura-ion of niulalions ill
duced bmygainina (Co-61t) ramdiation in Ino bean varieties). lesis Il. Agr. Guatenmala, 
Universidad de San Carlos. I I Fs., Sumn.Es., 54 ltef., II. 

Cultivars. (6tatetrtala. Irradiation NIut-a1tio. l'baseolus vulgaris. Plant physiological dis
orders. Protein content. Seed. ) ield conmponents. 

l)ifferent doses of Cor60 gamma rays (It, 8, 15, and 30 krad) were evaluated in seeds of 
bean var. Jurapatill a1d San Nlartin to (I) identify those prodicing more inuiatioins and 
approx. 20 percent letliaity; (2) select material presentingldillerences in earliness, leaf 
type, stem thickness, grain color, anod other tItorpholoical imutations; (.1) study the dif. 
felenceN in selisihilhty to radiation of the var. trcaied, using the physiological elfects ex
pressed in the NI I generationi as critria, (1) iccover seeds with a greater potetitial for 
iniprovit, protein quality ansdllintity. Acutle radiation cau;ed physiologtical and aina
tomnic elfecis in the NI I ,ericrltnn that are only expressed ill this generationi: reduction 
in plant height, decrease ini rio. of seeds ticaliici dose, low su vival at high doses, and 
sterility. l)oses of 20 and 30 krad produced 20tpercent lethality in the NII, especially in 
var. San Miartin. lie 30-krard dose Proiduced a 34 percent reduction iii plant height in 
var. San Mraltin ind less clie lgence iii the ield for bott var. also at 20 an 30 krad, less 
flowering was observed in vir. Juliapari. Coiipared witlh the control, at high r(ses re
d iocti Of 58 ind 50 percent observ'ed in 1((l-seed wt. il ie NIl for var. San'ns were 
NIartii and Jillipaln, resp. \ar. Jntiapall showedi inure iiLut;itiolS aid iiorphlloical 
changes itt the N2, but it was deionstrated that oitStchanes obtained in Ihe N12 are 

inot nLltationIs but alrations die to general environiental ellects. I 'owever, god re
sults were obtained for earliness and iifornation is given o sone broad-leaf mutants. 
[AS (Fxtract)-CIAT I 

FEnvironnental effects 
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6246 KKIIAE, F.S.; IoE SIIKOV, 13.1'. The effect of pIlhoophorut regime on fractional 
distriliution rnd ainoim acid colllosition of protcios in hear. I)oklady Botanical Science 
157/159:126-129. 1964. in., 9 Rcf. 

IPhaseolus vulgaris. .I' rotencncontent. Amlino acids. Composition. Maturation. I.cavcs. 
Pods. I.abor:atory experinents. 

'he effect of a 1 rul,,ini in rair:il:tl di'siri!htiiri and :tlnini acid coriiposiiion of' protein
front leaves an rallinrtlllg pods.' of beus; wats Studied. Amino aridcolpositin was de
termined by paper partition chromatography in 1 solvent solutions, fromn precipitated
protein Of aquerots extract obtaiied by hrniogeiz:i on, dialysis, aid ceitril ua,.Ltion.
'I hose ieihods of extraction aie described anid tit resiults Of amilno acid composition of
leaf and pods are presented in 2 iahles. It was concluded ihat [lie ainnno( acid composition
of proteins froii leaves anid matmrin, pool'; of bean plants is fairly stable and is only
slightly afftcted by reducinig tile aiimount Of ' siupplied; oily it) the bo rate so ufle fraction 
was theie a Certain rerdtLion in anride clteini milil 1 leficieincy. 'Ihere was also al in
crease ill cystine conieii of various fractions. (Suirimary by II1. "'ras.by I.M.F.) 

0}2,' S 

62.15 A I1.KIIAI, ".S.; I.SKOV, Cli:gt ill (lie voi'iiiijiiilion of prottin if l':ui scd 
as a fiiclioll of ili e litituiis of niritioi. I)riklad Blotaical Science 1611/162:82-85.
1965. it., 15 Ief. 

I'laseolus vil',garis..'e'fs. Pr litri ,Oiticit. Ariiio acils. P1.K. Nuirilional reqtlirClCnits.
Ntutritirt solutir. "'e d prrductii. Yields. I :alrrratory e(xp'lriniierts. 

iFxpt. %%ereCoiinlductcd to dcterimrin the irlhienLIe iif tile Coridiliron0S of I ;an( K nutritiorn 
o amino acid coimpositionir of[ttal seed ptem :inal] Ilie corri,;ition of iridividital protein
fractions. V;r. Saks hc:til vere grownr il %wrctltures of Knop's Complete nitrient
inirxiure (NIK varuitioi) ,rid oir mirelxtur %lh :1 (,1 d;e Of1 ) durting the vepeiallll pe
riod (NK :imtlirir) or a 1.1 dro',, of K (Nl' arialionri) iii rmorirla i ll \with tire coinieiits
of ohose eleinerit; in Knri's i1XtUre. Plo(trur %%vie'.i rtld )), repated irii'IIs OF 
tie Iloir ohainUl wiih a ().1 NIMhorale roller (;II ii)) [i' an additioni of (0.2 p:rcent
sodinlri b;isullite. Iliidw'rdal [roh'n Ir:u( ; %oereIs(rlalcd by sruccesse esxtiacioins(mI
the flour %oi10 w:ier, wilh I .MlK( I, %%llh 7S 1wrrenlt ethanol, ;,rrd with ;i Iuller; successve 
precilatlrrs puircaltloi. corurdhtilcte.and pill snre AtlIro udCori ponisiLIO (rf )eirprOf
hfydroI anes Wv:;srettrrrerl fyN pa;per clhrorit;uaoir hys; atliiucs, acciordinrg i tiie 
Crinw':ty imethod, "rlie, ;iccorrhiirl' io ihic ('hlr;Lld llvdtirrld ;Irld Ir)pturpliall, accoldillg
to Spies arid clrharu rs. I :anrlde, ,cally K rleficuerictes prodi.ed a sii-taiuml ret-ltiction 
of tie corneint of prtt Iris extraclatale by w,\trcr, airlI a crrrei';priiinrilg increasetiltie coii
tlent oufpr iterns si uble liDN:(.I, slitch calies a dluteri irauir' oif[fir' ;tssiniiiilftlit y irf seed 
proteins. Iroteirn corimposiltion is practically inilepenideiut of nutritio conlitionis of tile 
plant. (Su rmary fy I.H. Irarns. by I.M.F.) 

02)25) 

11634 KON, S. l'ccli sal,,Ii.c.s f drof hcais :arnltheir Io'-,ille correlatill loitli cookiig
timie. ,hnroal o1 Food Science 33:437-.38. 1968. ]ln., 1l0 Rcl. 

value.I'liaseolus vulfaris. Cronk ir,' " NUtiiriiv t I)iesrtibility. Water content. 

Tle var. Sairulac, cultlivaltedlii ichig;in (11iA) was u';sed ti invesligate if ihe (lctrioration
Of tiue cCrrkiln', quahi[\ny ,rl':rissIenl ;ri inlolstorC 1ir1deliiup. is due to cliailges inl 
tire pectic subsltances prepiclot Il e.is. shortly alter harvesi, the lerans were divided into 
2 lots with ilirisUre crilIerits r1 S.1 lr 13I.3 perceit by 'Iiig at rioin temp. under
v;atCL11i1. f)oth iris wo'ere s(lurenl ai 9) idgicCs ;IarCrhet for 1 yr. I pectic sl stane 
lrarction;tiri, 2 hfrirm; wnere iic'd tr extract tile precipi;iterd orate: in (.015 N NaO I and 
I percent l"l)IA so ltion ;it fill1i) and liiled distilled watcr, coiled inn iiculbaled 

11N 

http:33:437-.38
http:prodi.ed


with alpha-amylase (40 rng/g marc) at 40 degrecs Celsius fur 12 I at pi1 7.0. Cooking
time, pectin substance fractionation, total pectin and the anhydrouronic acid content were 
determined for the samples. Results showed a marked increase in cooking time (29 min 
vs. 210 min) for beans with a higher moisture. There were not significant differences in
the content of pectic substances in fractions extracted from both lots. It is suggested that
the alpha-amylase treatment affects the solubility of pectic substance, wherefore higher
values were obtained for total pectin extracted with alplia-amylase treatments. (Summary
by C.P.G. Trans. by L.M.F.) 
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7507 WA(NIR, I .F. The iiifluence ol inorganic nulrition ointhe nutritioaln-i vailue (if
Saniilac pea'. hCanl. I'1.1). 'I Iesi,. I':Fast Laorsing. lichigari State Uniersity. 1968. 59p.En., Suml. En., 54 Itef. 

IPhaseolus vulgaris. P. Zn. Fe. N. Amino acids. Nutritive value. Analysis. Nutrient ab
sorplion. Proteins. USA.
 

In trials in 1966-67, mcasurcnients were m;:.lc of the N and amino acid cointents of seeds 
of PIhasCo!us vulgiris cv. Stlanikic grown in soil with various levels of 1), Zn, anJ Fe. In
crease in Zn uptake increased the inet. content of the sceds, but atoinn ,i
alc co;tents 
were not all cted by 11 arid I-c Ircatments. The N content of [the seeds was not affected
by fertilizer treatments hut dilered by I6-17 percent Irot ote year to the other. Nutri
tional problems, arising from the fact that this crop's nutritional value is somewhat de
pendent on environmental conditi ons, are discoussed. (Suimary by Iheld Crops
Abstracts) 

10291 

8577 SISIA'IACIIS, F. Ifcto lie l:1 fertili/aciln litrogen.ida y la inrocula'itiln en el
rendimiento y eitntenido de nilriigen del frijol negro (laseolhrs ulgaris). (Effects of ni
trogen lerlili/ation arld in culatim, on )il lid nitrogen contett of lack liean,). Ite ista
 
Cuhana die Citncias Agtricol'a., 4:233-237. 1974). Fs., Snum.Fs., 16 It f.
 

Phascolus vulgariv;. Rhliznliun pha;eoli. N. Field experimcnts. Experiment design.
Fertilizers. Nodulatiii. Seed. Leaves. NMineral cinitent. Yields. Protein content. Cuba. 

The elffect of app yinp 90 kg N. ha on tlie growth and yield of I'llasecilus vulgaris plants
inoculated with RlizO)iuni phascoh, al tie or together with AzoLUbactCr chroncoccun, 
was investigated. Applying N re(;uiccd nhidlat ion and N content of seeds and leaves, but 
increased seed yields by 32 percent. lIicludriig A. chrorcoccumn in the inoculatt did not
affect nodulation, bit inczrcased hal anUlseed N cleit. It was concluded thaLt hotlh N
fertilization and intculatioii were neccssary toi obiatm a high seed yield with a high N 
cunteit. (Sunmiary by Field Ci oili Abistract,) 

0.'292 

5972 WAGNI1,t, I1.1.; KNFZK, .III.;NOVIK, .1. Ihluence of I, Zn, aind Fe
fcrtili/artion upon )i'hi l proltcim if Sanilac uiasy liean icell.amid liality Soil Science and14l 
I'lant Analysis 2(3):219-225. 1971. En., Stum. Fi:., 13 lef. 

Phaseolus vulgaris. P. Z1n.Fe. Fertilizers. Seed. Analysis. Ariino acids. Protein quality.
Yields. N. Nutrient ahsirptir. 

Treatments of 11, Zn, and Fe fertilizers %vereadded to a Zn-defic:,mt, Wisner silty clay
loam soil. Sanilac bean plaits were grown as the Zi-responsive test crop arid tissue 
samples were taken 5 wk after planting for eatly grovth and Zn-upltake responses. At 
maturity, yicl. data w,crc ,1taincd and conmposite samples of beans were taken fur deter
mination of protein quality as evaluated by pcrcentage of N, percentage of crude protein
and relative conten ts of cssential amir acids. A growth and Zn-uptake response was 
obtained to ZnSO4, ZnNIFA, arid FeN IA lertilization at both 1 levels, whereas a yield 
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response to the same treatments was obtained only at high soil P1(448 kg/ha) levels. The
 
percentage N, percentage crude protein, and relative contents of essential amino acids did
 
not change as a result of P, Zn, or Fe fertilization even when yields were tripled due to
 
Zn fertilization. (Author's summary)
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4872 EI)GE, O.T.; NIU(I IO(; JO, I..K.; A YON(A I)U, UJ.V.U. repou,,c- of dry le:in% 
to vairing nitrogei levels,. 1975. Fin., 25 rtel.Al ionosy JoIurnal 67.:251-254. Fri., Sumall. 

l'hascolus vulgaris. N. Fertilizers. Soil analysis. P'roluctivity. Feld experrunits. Leaf 
area. Spacing. Canopy. Productivity. Seed. Pods. Protein conltent. 

Dry beans (l'hasealus vulgaris I..) are poor nitrogen fixers; therefore, nitrogen fertilizers 
are recommended for even reasonable production. We studied tlhe elc'cts of six levels of 
nitrogen (0, 40, 80, 120, 160, and 200 kg/ha) on determinate dry bean yields ror 2 yr. 
Seed yields increased significantly in both yr with increasing rates of N. Average yields 
were 2150, 270)4, 3048, 3147, 3366, and 377) kglha, resp., for the six rates of N indicat
ing that hiqher rates of N might have produced greater seed yields. Yield conponents
(yield/plant, pods, plantl, seed, size) also increased with increasing N. Percent crude pro
lein and crude protein yield were closely related to the amount of N applied. (Author's 
summary) 

029.1 

174111 CAIIII.I.I, I.L..C.; IAIII.,.1.I.; IIIXI HiIA, .I.I'.F. ,1)81. 1reito do nitroageiio 
io teir adelrolteiia e eli di- swiiieite'l de feiIiao. ai loitrocaaroiica :emlinraraieiila a. (l:ffec' 

gen oi protein colrt'tll aniiiiililacid coinpo,,iliol of bleain %els). Pequiaala Agrolle'tuearia
 
lBrailira 16(6):795-799. 't., Simi. 't., lin., I8 Her.
 

lhascolus vulgLaris. N. Fertilizers. 'lant nutrition. Amino acids. Seed. Analysis. Brazil. 

Greenhouse and held expi. .at pl.xtlili, t'iltro de Catirpias, SP, Brazil, %%ereConducted 
with bean cv..,\ro ;ara ii order to stuly iecelfcct al N onlprotein Content of seeds. In 
tile .r'eerihwls,, tile plant; were aullivai'l inpats, %%atl v'ritiictalae arnd irrigaed with 
nutrient solorairi ca riitaillirrg 70i, 210, aid mali) ppin N. Ira tie Field, N was tol ) airesed in 
the lurmi (, I ItINOI), ir kp.ha,;kirates ol i, ;andtill) at tlre flowering ;ap.e. Protein 
cotenrt In the ale;I"lw .td;s2.1 7, 27.o, and 11.7 if71), 210),r verent, rep. lfor le"els 
and 03l) pl, Ill IcIl, I00 k; ha resulted in increa;es 27.8, 2i.7, p'rtile N aa1 and 28.1 
Celli, Ileslit !tN, prtair-N , anl contenrts coripaicl \itl check.iinoipraatiii-N \lheln 
N :tpphcation increascd lysare, cys Iane, andiecici cntents ard reduced that of valhnc,
threoarirre, and llret., M ilepherIyl;al:llitile and Isuleiclle contenlts \crc not allceted. (Au
thur's suliaiiar y) 
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19848 2 Ic ClTl' AN, I'.1F. 1')H2. \\':atir %IresN effects on iaroliii:asd yield Irails iii odry
hieara. I'h.lI. lhesis. f1n1rCollira, (olorado State Uni6cr5ioy. 8'). FI.., Suii. it., 79 lIe., 
II. 

aris. Irrnpgalit corteint. 
Cultivars. Yield carp 
I'haseoalus vtrl, Seed. n. .\nalysis. Proatein Water stre!:.. Yields. 

ripateaNs. Ilaoeriljg. U SA. 

Perten protein is u:;a:ally Illher ir secds Iruin norarrealtdplalnts than sced,;fFtlot fully
irrigated plat. ,\ninliht linta the .acchlmisr;a aufthis dilcrence may provd. the plat 
blreeder vith selcctii teCLIllfllaics lIr ilnacrc;tscd proatein peicente. 'Ihree afry bean cv. 
(Olathe,UI I Il, and Ro a) a ete graowrn haif, and no irrigation during and,h haill, 1,)(1
1981. Precipitatnion prov.ided 17 percetl scasiaal ev;apotralnspirationanld itrl,,attll max. 
(I1')for the nniarrgatead plats, 38 percnt for the lall-irrigited plots, ind 05 percent for 
the hilly-igale pllts. I lie 2-yr. ineari lar petcentg prteir was 28.7, 27.5, and 25..9 

;anadtally irrigated plas, resp.percent f'or tnnir ia,:tl,h;all'-irigalel, Seed comaapositional 
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analysis revealed that seed size was increased wih each added increment of water. Sig
nificant cv. differences for percentage protein in tile mature seed were observed. Calcu
lating protein content on a per seed basis showed that each cv. had a characteristic
 
quanltlty Of protein that was Independent of the irrigation treatment. Ilte seed wt. in
creased with tIcreasing soilltioisture coupled w%-ithcotiltalt protein Content rt'siltled ill a 
decreased percentage protein. (;lobulh I ((;I) Content was related to the sCd protein 
Content and was found to be cotstant for e:ich cv. for :ill irnigation ircatetits. Corre
latiton allly,;Is ;Inld patl coelliciert atalysis te;veild that the relatott hips between yield 
an1d its co pllltliellis Lh;tll.,ed with ided iiriga itl. I lie no of podp.pl;tt was highly 
correlated with vlll wilthin each ,eater tealitliezit. S.eid, pod, hlossevcr, was highly cor
related with \il withiti C'.ul i terl trair ivtlltilt. St, b poL , h svcr, ssas hi,hly cortclated 
wiVthyild hto the lotirrrtte ;ail hall iitratl d plint; lill lt rr hilly irlq,;iled ones.

~Ifrlh . ,t&; c10d wa hI.til yiel ctlii i 't sinilk antlv c sl
le .\IN (i rteIlitcd %%illh teif [: 
Iiair~uiirtltr, I ll'i lrhicatc% that eeIttHi' f r more -,l; i,( ti y, lmp ,di.e e;ie d 
Nelds lt l+ llt ri O'mi %k lil t l ti i Aiit11\ i nc IiIiV o I'.cliel I;I%%l;Is h IiIIu(I 
between peiccl.t;,c priiti anid yl'kld. 'i wlf ws;i;'+. i tll + - notlirrictural 

etts I)l slW lfect on or :i the yieldcai;rlod dl I .s i, treaIt , hAd 1no Ni;'iliiC;itill ,tcld 
coillpoli-llt; I IACi', r, lilt' uy (fefIi,\HIMrel l_;I.tallterits (11i,\ks rtllo cd lot 2 %%k.dur
il, I'CAk hioill pe, ],I r , iii i I l ri-mrc;;t quti;iitil III 'irirl we l.. Since s-ld Pro
'koi p\rcciltlt:e did tmt Irici;te, l ; d:ta s'',ted th t f itl potwllt atn carbotydrate 
%uere tiilihef Im doiui In wed% Muivii thc f1,1l~r~siii tiuniliiii; %keteterintateud. 

1832 N(OmII), II.; "IANI. 1, M.'. Ili,,tochiid: ,tilies on larlte~ot r iiic sua;iation(lie
 
cot)lidowa al heat ,,ed. I'lanta I 12:35-43. 1973. i., Sum. FKit.,IS Ref.,
(ocriniatinming 
II. 

lfhai,tlo ; ri.jt 1;. s)tlii i itriit i. ( ( ' ( irt i I:i's , Iniiifiittrs. SeUd I'rrnleins. 

lP IW C ,..,..I( !:1. : ll Il 'hAk . i !lp. , 111i'ml1 '< , ! 1q,t 11l l;+, l,'tdr.'tllillaltlio n k+,; ,tlud ld 
.]lu+I,'.t 11-l at ? 

IhI I ' ,It lt l~I, IIh , . Ii , f ','I r!.I1 I. ,1rl. :1; 1; ItI )\ 1i1 t " ..;.fI t l,l I, l t a I l pid lllc lti a w 

[iltt i 1 ';tt hh i l .[.t 1 th "'I PJ t Icx t ;I('tm', l %v ; IIh-Icco-Ad v 

, ,,t ;M :\i t i I .. , i',, , isI s . I l I% )Ii . :' ta h t titt,i li lt litv -,l2airi,e 
1tnilli11,i , , ii,l t . i ,s t a i %xi d ;,iiird Ili int Iii il "i,io uillix 2lor 

Iii ( .. ;I ll ii i:, %I! w'. I -.. I i re. , i., ; I h itill (.\altLihri s ,rilr-uIrar)) 

7'4t IhI()\\*. I .;.; ,I I I.I. I. I Ish I ON, I';rsi;I ili saII %k II l'. Ia :tjnis 

.llnlnlo iise .t:S'-ec tlic s.rlul1hou lrh ic ia w.ihtli ic tcrwi.e hiti Ih ,tniolu, iult.iri I..: ;sss -
ciate .ictisa.tr and iibhitnr,. ltialciumtil Snocit) "Ir9tn.actiin, .1:.1-.95. 1Q75. Fi't., 
12 Itl. 

lhIVuli i i'. .ii t i'ii. irh/u rilt, ';itid :\ iniu iritii .uliph;ct'. \inalysi. 

I l.,, (I'A 'l*\ . I 1i di tin n; anld 
soti ofw,t ;rili Ii"; d'tt;it:iiif (t'Al) a ctii ,il I ii tie ll iI i pa]hit lunt ;lld 
lartially pui iid h,, rdiIs;is , dfued le. actisily to 

'lhk" ell"yi; lC,,, Ii. :\ ri loh-, i J ) %%, '.s 1( t1,%ite 

latiii Pef, ll)', viluvalenit 

10., nliinl -)ifPni I ic;ilh miill ',. \ I\lts ,%;us ii l tliid ill th - ;o o t, tot. ;ll( co yle'llt
 
of e;hhuii,, lI tit cr IritLi tiilli ( I llie Lrild ('\II) kkX, Cl IlCtel cUt111lttlhtI; i, 
:MlIIIIi ll lfl ltu, it p'it tI,111 aid ctihi,li chliimiat, lh lh , .'phai ieifx( -200. '['wo 
pca k.s (I ani I I 'c\Ihll, I 'S ;nutlVlN Iti d. r,( 'Ati I.\ nii;tir r)ting di'lyss :1 (Ilfusible 
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inhibitor, probably phosphate, was removed. The active material in peaks I and II had 
apparent tool. wt. of 3.37 x 10(5) and 8.12 x 10(3), resp. IIoth activities required addition 
of NIg(2 -I ) and anmmonium sulfate for full effect. Several substrates other than cyclic 
AMI' vere tested but were not as effective. Isoeleciric-focusing studies of peaks I and 
11 revealed the presence of several bands of protein in cach. Only two of these bands in 
peak I exhibited CAPD activity. They had the samrple pi values as two corresponding 
bands in peak II. (Summary by R.A.L.) 

0298 

27385 I.Al,,S, (;1.; MAIRKAKIS, 11. 1977. The plil) taie of navy Iinn-'s (Pliseolli 
uiilgaris). Journal ift [ood Scicie 42(2):10I94-1197, I1106. -i'., Sum. lii., 24 lieS., II. 

lhaseolus vulgaris. Fnzylmcs. Itean flour. I lydi lisy's. I I uunan nutrition. USA. 

The phylase of Sanilac navy beanis was extracted with 2 percent CaCI2 and purified by 
aisnioniuni sutlphate fractionationit arid dietlIylIuamnoethyllcellulose chronalography. 'lhe 
enzyme showed an optiniun fII of 5.3 and KNI of 0.118 millitnolar witlh phytic acid as 
substrate. The optinui letp. was 5) deierces Celsius. The activation einergy of the 
eCiZyusic hydrolysis 0If phtyir acid uas I 1,t c.0Lalories tIle and tire inactivation energy 
ol the euzynie, 55,,{1I calorivtsiole. I lie pidd phytae %howcdhroad;speciliciry. 'I I s 
erizymlte iray be tlesc, itd :is a roii.cltc phttsrltitittlsti't a \\ilh phytase arid PittetI 
pyroplttsphilawe acttirlieit l.It swasinihlltd by hig1h curreiil. of phylic acid. Ihyiase ac
tivity wras ilrcra::ed hy aiholrt 35 perceitt ill tlte presencc of I rillhinrolar (C0(2 f ). Soak
itg beans in di,trlilcd w;jrei did tot alfedt their phylc acit colnnt and phltaSe activity. 
Geriniatoiton of the hals resulted itI ;ita ilrcrea';e ill pllytac, actiVity aid breakdown of 
phytic acid. (AS) 

0129'9 

29195 KI'H1\IASII,, S.; NII1CtiII', M. 1986. Ciaractleri/aliin of eed liliiixygeiase of 
PliristliNs vitligri%cv. Ilhticot.. lrni of I oil Scirice 51(5):1224-1227. I n., Sil. F'l1., 
24 UcI., I1. (I lIt. of Fooil NSic'ice & Agricuiltiiral clieiiilr), iaritnaiil College of 
lc(;ill Uiv., 2111 IL.alhetiturc Poatil, St. Ailie ie Iteeinue, ()it'lrce, Callatl I19X ICO) 

PIltaretl,ISll';iili Sethd. ennz re:. Aitalysis Amitoiuirm stilpliale. pI I. (atalda. 

PlAltts olloS \tl,;':ir' CV. I Iit u t eed hil ts-r ni ', st ; uxtr;t'd ;illd] partially ptirilied. 
The p lrecipitatiot o ll li a dtit -: lp si t l;i; IracitOill svih solid ailllliollitillt sullate (at 
21-51 p lt.i olo ,ahrtiinl) titcr,;-;euwl i1s activity y aIacior of .3. '1 lie pl I or opill inl 
4tlttvity wai:; 7.3. 1 lie addittoitol 40 iliniholar i}liSSluir c,;idl resulted ill a dutlbliIg 
of tile enlylmic acillity. clt'llli acttvily \%as completely l istoil stola!e t ' degrees 
Celsius for IS I. Ihe at iity of haicot lipoxyl;cise exir act was conitderahly greater 
oit li t 'c aCtacid thall I Its eIrrs, sitd dccleas'd Ill tir order: imornorr-irore tianlil- niore 
thi,11 tii-h1lt lt. 'I le hartctl Ii poxygeut, shares iansy of t he characteritics of the cor
respolidilg enzymte Lund itt sceral ,tCl sources. (AS) 

29659 KI-IC\I\SIIA, S.; VAN DI: V 001t, IlP.; MIA'CIl., NI. 1986. liiase aci'ity 
anl1 hiltty acid tu1riltlis.ititun in sttoiiil (lill-fit frenctli Itin Hlour. Ciadlian hI' ilt e of lltiill 
Science ainl It-'lrltlogy ,loiirnial 19(.):92-9.t. ol., Sui. li., Ir., 14 Ref., I1. (Ilelit. if 
I'oild Science & Aglicitulliral ('ht'iiiitry, ,Ictlitlh h Cilt'e, NMcill Univ., 21111 
Iakcsllr, Iioail, St. Anne ie It'lh2ie , 1'.0. 1I9X ICO), Chainii) 

Ithaseolius vul,;tris. Snap trans. lian iHour. Storage. 'l eirperature. Faity acids. 
Organoileptic propei ties. Cainada. 

The prodUCtirt oitl Iree illY acidul dire to lipase actionli iii lull-fat french bean Ihour inay 
be closely related to tile atttoxidatlioi of tite lipid prescn, which has raiilications in 
terImis o1 orir;iohepAlC tuialilty. Ihipase activity was determinie( in tire succulent grcen 
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bean, freshly prepared mature bean flour, and flour stored for 2 yr at 4 degrees Celsius 
and was found to be 21, 42, and 125 X 10(.6) microequivalents acid/mg protein/main, 
resp. The fatty acid profile of the mature bean flour was measured following storage at 
-18, 4, 20, and 35 degrees Celsius. The fatty acid profile of the bean flour did not change
significantly in samples stored at -18 and 4 degrees Celsius; hos%%cver, obvious changes 
took place in the samples stored at 2(1and 35 degrees Celsius with a loss of long chain 
and the appearance of shorter chain Fatty acids. *lihe results indicated that lipase was ac
tive in the flnur, increasing ini ictivity %kithstorage and that temp. above 4 degrees Celsius 
accelerated the process of hpolysis in full fat Ilour significantly, even at low Moisture 
levels. The action of Illmse could therefore he a signiicant factor in the development of 
olT-Ilavors and odors by cotributing Free fitty acids which in turn are more readily 
oxidized. (AS) 

OTI I:R N U'I'lINTS 
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22122 NI'II UNI, ,I.1'. 1972. I'roximate amlnyis of local feettufs. ILilongwe, MNalu~i, 
imndla College of Agriculture. Iteseaircli Iulletii no.3. Ill. 68-69. En. 

Phascolus vulgaris. Seeds. Dry matter. Plittein content. Fibre content. Ash. content. 
Mineral content. N. Malawi. 

The re!;ulti of' cheical aroalyses of several feedlulls ued in Malawi are given in table 
form. A relatively n:all no. iif samples was chlsii-n and varatioill can t1Cexpected. '1lie 
av. total eol)r troirif lilr lhrerans is Oiw follonwln,,: X7.0 percent )NI, 19.1 percent Cl1,
1.1 percent ether extact, 5.6 percem e tude fi er, t.o percent ash, aird 56.6 percent N-free 
extract. Other fecdsrrtlls inclitled %rre pigeon pea, soybean seed, maize, rice husks, 
ILeucactra leaves, and Stlo;antlhcs gracilis. (Summary by I IW) 

0(1 2 

1268 SIF1:(lF, II. Anial)sis of iI ri-ionisiuiol inl dr heani li gas chroinatograih iif 
its l ,tmicvttite. houol al ohifie A l~ocilitioll of Official hal 55(6):,ll)tia cliviits, 

1194-1198. 1972. Ii., Sumi. I li., I I Ie.
 

fIlasehrr. vul;arr;S. AIralM,'s. Cookinp, Iiohemistry. (:s ,lrormalography. leaves. 
V tlll LorrtCrit. 

A ilillthIrs herr dcclopt( fo thllh analsi)s tf iro-rrilt sitol ill Callriria small white 

icallis, pilinir hirirts, llt 2 pinto hini llake pfoducts ty gas-h iqid chrmli )tographyof 
rylrO-illo hiit hliaacr;ctat. I lit' itl tnt ' itt ilr )iiuolllitoll hrcsatccttte [rol)i beall samrples 

was coiifiriet by lflyit;rs sprtlrlmltC ln lhi rt'l tojl :irrliphit r(Aeltirrr tiltme. A stadfard 
cUrve prep:rd hi) pitim, 1';ik heihl 5; triteiprati Iiiy,'r-liltrl ltesaaieaOite staCWalinear 
t er ,o rrii stt lti itudi 2 0 r he it>hits s ere iieasi;i ihr ill all saint , , t (I II iPeati-ll' 
Fhies, all itrrri''i h i l I h.cI ; it0ealc svis riol crllrlclly eptinalter in C'AIlliorilia Srm;ll 
s twhae Itea i saliruples \nt Itlter nil %taindard, i l erril~l, %;I% tijtd tr crt tl flr lhises ih tihe 

hrticeitire, I I)drrly',i, (if phliytn was nulugiile dulring saiiple trpaimratirn ir analysis. 
I cCivcrucs of" 12 iito.10i lllcliogrt ullls llrlislll fromi 1(0 igi samnpht' e l Cofaliltrniia sriall while , 

)earis averigcdI I l pcrrtull. 'I hc.w' tcll; torittill rl la an cra;; t f, 7 gF1.... ;i Orl
 

pared to 215 pt miotnltl n simuilairly (irtrlart'd pinto brains. (Autlhir's suiliriary) 

13ff 

22540 IIAIIIII, I:.G.K.; NMAIIII\N, ;.11.; IIIIAI., S.MI.; GAIIIIAI., (;.N.; MOIICOS, 
S.R. 1976. Ilh toclheiiiitil aiul iitriliuicl hilies ou piigciil liea aniil kiicy heil r'lli

ailt, in /.citscliif( fur 15(2):22.1-23011 ., ilii. Eit., 36 I'f.Ig.)lit. 1riiilirniiigois.ciltilt 
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I'hascolus vulgaris. Seed. iiochemistry. Protein content. Carbohydrate content. Water 
content. A hmitnoacids. Cooking. I luman nutrition. Figypt. 

Preliminary phytoche ii cal screening of pigeon pea ind kidney bean var. Guiza IIIes
tablished tilepresence of carbohydirates and or glycosides, llavcuoids, unsa tur atcd sterols 
andor triterpenes, sapotins, trypsin inhibitors, and heinaplutinins. In addition, it cs
tahhished tileahseIce Of' ca.rFdeitliiles , tannins, alkaloids, and oxidase en'vtne. Certain 
phiarmacopeial constantrs, includtiil', loiiure, ash, acld-inulle aIsh, water-solhl ash, 
and crude ibher, were deiei miuld. [1he. 2 lep+itrrieS wCre slbjCteChd to succ.essivC eXtractions 
with different orpic solents Su1cha; peh olcuti Cte ('i{)-7tt degrees Celsius), diethyl
ether, chlhrolorm, ;tirl ethyl alcoholI lie successie yicil" of extractives were deter
oitietd. 'Xailllllliioiltile Clrude e'lt;CIS shooed thiAtof pttrolln ether extract coirrtaiiied 
sterol; andor tili ee. , while etier, lthfol ii iI, aildethyl ial'ohol dxilacts containierd
 
rN.ducil , :+U;r;l1CCS. ( etira;rl a a N,'fis the ? for prtleims, lats, carl iphidraies, Iiof cod:; 

her and as;h clilcntls s.re cautried out mid tile le l wt1ill p.'tttt weeds. 'lie
tesult ,dry 

proteir cont'lln kindleS- %n 2.3g, whirl t ;i he were ail
of sts roand crtrnts 114 .02
 
till,,rcsp. ir tiol of the rttlelllip I filiirefit sokvulis such aS cold water, hot
 
water, saLie bullcl ]1%hr xidtd
pl 17, arid !;toliilll plI I I shoed that sodrurii hydroxide was 
tilebest CxtirIct;tt. illlltio i ilt-2 h ,pirrcs, whether raw or cooked,I lic ai contenrt 
slhu\,cd that they sse dfcicint Ill nel, CestIre, ;il]irylpttpha. Other essential ailto 
acids s\ete pieseilt III tlu 1i!. Irip'her ihi;tr thaftj'i'l by It' FM\() provipional pattern.
 
(.ottkill the w-okd by the piular rircthiod 
tied illF;,pt r,'ilteti ill all increae illtile
 
ai tluliltS tli ;tLcdt; thi nine, hti(iir, ali(]itleruciie, hirrfe tile ottlrer arrllrrrO ac-
Of rl 
id:; picsirw rtcrtalmicld 1iitiJih,cd tordL'lcteth It ;ISa;tI t);slCd thrat COokill tile 
swetds detroy; the tltii lrhitbiro;s intl hieiri.h1'plitrrrrr; titit illthre 2 lepuIle,S. (,,\u
thor'ssi oil N) 

161111 ('lll.TARD, J. (ALLARD\tl, P.; 1D'I,\AGI', F. 190. lfiudc (lalitlde tt quantita

tit de lIarejpu titin tis trt'rjrirleroI 11;11,; Iv,grlaiIcs de eprmirincise. (Stid) of tire iud
iltie arld i di, ih i Ilt tldlrril s ill r I'l;tlltsrl1 t'.ililke ist r iri leillnlillolpcikr).


lelivinhrte t' l It lt l io lr ):27X-2,,. I r.,. I r., II.
ir. I1., 15 It'l., 

tu \ l];L[!. ',i](Chrolnlak l~~aphy.l'~t+c t'Td.(.AII[t:I lt" 1%!. Idenrtificaltionl.
 

Illih l 1 :L'iriiitt: ('', til it el, iiii,:f ttctopt'lrtl,hicfd e .c ilpha ,aillra
toctupholt+J, ;t:Id6 .h lh 1irod an aie, d Cj)l]IM t,-11:1t 111I 1" I t,1.¢L(}1l I Ill .,ariOUS; Pal~t,lea
 
cv. KcJiedii \\ ni, ,,li, itwl h ltI stxcdl raiit tiifle tr)l t:hrcroltIlat 
ca. I 10i lit) , Ic.i,1,} , hu M nlihlt t !ri tiet) r ILrh ~ll:ir t ' CtnltUiirteu hrrihest 

]c.c[( I p Il I I l ttc pientol l I: W , t1 o ) (StrIItii ) iticthur:11 AhistrI etI) 

19.15 I ;t,; IN, I.; IUCK, (..; K kIl I IlISI1, (.; .A (II., I.X.; MAI'IIII V+WS, 
.II. 19I1. \;ili;rtitll in tlie%it;ilrr nd lllilire;rI: cuittetiit ) r;ai and ct ktd olttirl cial 

I rlmicol,;ir clar.',... ,hunIri l oi I oui Science .4 (i,):171)1-17tt6. I:n., Slim. I.M., 20l 
It cf. 

I'hia:;Colus stil;ialI. S ccd. NI iici i Loi tIe ti I'. :;a. K. ('a.I , . ll. M n. ('u. lI.. Vitiriin 
"olitenlt,PS,A./\
 

RIWI rild ok,.i,!,ainlhe-: (119 1fferCnt Cirri1ttrCiaf i:hl;.. tIfl ia Settl lp;aris (Ihlack 
'1urthe, Ci ;arilhit i',(i t;r Nor tI ithm,Nisvv, I )ark ed Kitney. Pirk, Pito, small Red,and 
sr;all \ , lte) sene cI Itt L t ciiits 40"rt;li tholl I Naler -solltle 'itatiiiis alt(]i) tirrreras. 
Oi a dlN,% 11W11 itW:1l':litri ;t1(Ih lir;It ; tf tie [aw lbeall samprrrrlesf10;,, si.ft ,'., r sahutl 
were thrrxlrllrrr (ft) ,r0hht'. I) 'Ii, tittcill IY), \siilrittr It , f1,49, lidic acird( tt.10, 1 tnt), 
Na I'(). Mg )11M),/Itn I.,1, mg.1.1, K 15,10, (Ca , .Ir1i (iu 091, ;lltle 5.X-1 (enerally 
variatis III ti'litt; h ]is.+c-;Itltirt'ithe ceetfxd_ f ihitie wcithillcI;isses ullth were 
ploater Iii ttiked tcl;rr i riscc :;iitmlens.m .\V. rthIltiir of sc'tter silodhe Vlr1rIIIrISdurip 
ctittkri' , i;iii;,f I t ,f '7)]5l Iwicerri I'ttecil chl;ise:;. I.c;iSt arid IiIrs minrreral retnctioru 
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was Na 39 percent and Ca 100 percent with most minerals 80-90 percent. (Author's 

summary) 

0306 

201090 ItOI)II(;UI".Z, NJ.; ItOI)l0(;UEl'Z, F.; SUAIRIE7., A. 1982. Caracleristicas 
morfol6ogicas y composici6n qiinica de la[s serillas de dktintas variedades de judias 
(l'haseolus vulgaris L.) cultivadas en laI'rovincia de L.c6n. (Morphological characteristics 
and chemical composition of dry hean seeds grown in the Province of L.c6n, Spruin). Anales 
de la Frcultad de Veterinaria de l,e6n 28:131-146. Fs., Sum. Es., E.n., 40 Re., II. 
(' staei6n Agricola Elxperimental (C.S.I.C.), (rulleros, Ler6n, Expaila) 

Phascolus vulgaris. Seed. Seed characters. Seed color. Water content. Protein content. 
Ash content. Carbohydrate content. Mineral content. Ca. '. K. Na. Fe. Cu. Mn.Zn. 
Cultivars. Spain. 

Morphological characteristics (color, drawings, form, and size), chemical composition 
(moisture, Cl1, ether, extract, ash, and carbohydrates), and mineral content (Ca, P, K, 
Na, Fe, Cu, Nn, and Zn) of seeds of 26 bean var. grown in the Province of L.c6n, Spain, 
were studied. White and colored var. were :ompared regarding their chemical composi
tion and tineral content. (Author's summary) 
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19077 I(OIlN'SON, I.G. 983. Yield and conpositioo of field hecan and ad/ni-i hean in 
response to irrigation, comipost, and nitrogen. A gronurmy .1ournal 75(1):31-35. En., Sun. 
Eir., 19 Rc. 

Phaseolus VUlgaris. Irrigation. Dung. Fertilizers. N. Yields. Mineral content. Protein 
content. Nutritive value. Amino acids. 

Field bean (l'haseolus vulgaris) and adzuki bean (Vigna angularis) were grown on 
Udorthentic I laploborolls, sandy, mixed soils in ceirral Minnesota, USA, to measure the 
effects of irrigation, rhizobial inoculant, and N on seed yield, protein concn., and nutritive 
value. Main plot treatments were rainfall of 16-36 cii during June, July, and Aug. and 
rainfall I irri gationi of 24-30 cm. Su!)plot treatments for field bean were untreated, 
compost at 3-i MTha, rhizobia, inorganic N at 74-3101 kg/ha, SlNI at 112 kg N/ha, 
corn grits I- inorganic N at 112 kg N/ha, arid compost f inorganic N. Subplot treat
ments for adzuki bean were untreated, rhizobia, arid norgaic N at 112 kgha. Seed 
harvested from the treatments was analyzed by standard methods for amino acids, N, I, 
K, S,Ca, rug, Fc, Zn, Mn, Al, I, Cu, Na, Mo,Ni, Pb, Cr, and Cd. Yield increases from 
irrigation ranged froi 1198 to 1940 kg/ha. Yields from the subplot treatments differed 
significantly under irrigated but usually riot under dryland treatment. I lighest yields of 
field bean were obtained from compost 4 inorganic N. [he effect of compost on seed 
yield and quality was equivalent to that of 74-112 kg/ha of inorganic N fertilizer. SlIM, 
corn grits -1 N, and N fertilizer treatments at equal rates of N did not differ in field bean 
yield or protein percentage. Irrigation resulted inlow-protein ban seed but compost
and/or inorganic N at high rates usually maintained protein at acceptable levels. Amino 
acid composition of bean protein was not significantly affected by irrigation or other 
treatments. Ilean seed from drylard pInts was superior to seed from irrigated plots in 
protein arid Zn conchi.N to protemi conversion factors ariong treatments ranged from 
6.19 to 6.26 for field bean and fron 6.06 to 6.24 for adzuki bean. (Author's sumnary) 
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29611 WVIL.LS, HI.I.; EVANS, T.-I.; IIM, .I.S.K.; SCItIVEN, F.M.; GIEENFIEII), 
11. 1984. Compositirn of Australian foodis. 25. 'eas and bean,;. Food lechnology in 
Australia 36(l 1):512-514. Irn., Snim. En., 1) Ref. (School of Food Technology, lie Univ. 
of New South Wales, P.O. Box I, Kensington, NSV 2033, Australia) 
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Phascolus vulgaris. Seeds. Cooking. Water content. Protein content. Fat content. Sugarcontent. Starch content. Fiber content. Ash content. Mineral ontent. K. Na. Ca. Mg. Fc.
Zn. Vitamin content. Australia. 

Fresh peas and beans were analyzcd raw and cooked (boiled in water) for water, protein,fat, sugars, staUrch, dietary fiber, organic acids, ash, K, Na, Ca, Mgt,,Fe, Zn, vitamin C,thi am in, riboflavin, liLci n, and carmtcnes. The ecertgy content was also calculated. Frozen, canned, and dried peas and beans and a multiprocessed canned dried pea productwere analyzed as purchased for water protein, and vitamin C, andnt
after cooking for thefull range of' nutrients except for organic acids. Rcsults are included in table form. (AS) 

0309 

26287 SA'Ill-,, S.K.; )I)SIIl'ANI).%F, S.S.; SAIU.IJNKIIlI, IDK. 1984. IDry haw;nofIllmselous. A reiije. 2. Clemical comi,.ition: c-irhothvndr:lh., liher, lneriaN, vitlmuin;,arid lipids. Critical Review; in Food Science :andtNutrition 21(1):41-93. Ell., .163 IVcf., II.(IDept. of Nutrition & Food Science, M1uscle Iiology croup, Univ. of Ari,'ima, Tucson, AZ,
USA) 

Carbohydrate content. Cultivars. l)igestilbility. Fatty acid. Fiber content. Mineral content. Phaseolhs vulgaris. Proteins. Seed. Starch content. USA. Vitamin content. 

An extensive bibliographiic review ontl t ciurrenit Stiis Of research on1tie chnical
composition of1dry bean carbolhydiates is piesenie, Isolatimll techniques, size, shape,and appeaatet. ol stalch pi,ii.hl:,,, cOlnteit, Irarule crystalline characteristics,
1110:. Sti sictinre annalyzcd bI debran illnr, sctl-lis,,elaliriliain teip anid Jastin' properties, iil( functinial proiig ities, SlCi s swellig ancd sotlbili/ tni are iidticated. Itves.tigations o lthe oliosa ncblti ls of (lie ratlliiiow tairily, carbiydiCS as ciode fiber, adpectic subltaiC;S that allfct bean coking quAlity are reviessed. 'Iliedigestibility of carbohydratcs, IV, NItI, and the iinluclniice oh slarcl corntent oil the digesthililv of proteillsare tlaken iito ;:coiuri, is well ;issonic aspcts of (be ;ala lawmirnlilhi;rs. 1 lie investipl,iis on te beaiir fiber coleiil slhow imiportant nut itinal imniplucatihrons illhumanntriltloll .sich.1:;
its ioss)iblC it1Iner1teC (1n the )ltect:oii against athcruislcro is and cci+tai 'COLINo(diSC;sS. StudIeS n mineratl i beCa Sc ('a,I,

P, K, Ni, ,ill, 


cteni tOfio f I ;uchas CU, /JI,
;ilt,N1, and lie Limllenlt oh the othler sihs;tancc5 as plntuc acid, oxlicat~i, id]po~lypnjiols (nlt Inii oiiglplcx iluhsrtaicssMuh ricrtthe iiiiiicral alsutnrpui 

tiori Ii)' the oui;uiusiil ;ire neic i d 'lIC vItaillii.rllclltshifblssuch \yo'c t e, ltayoof as,Gordo, Rntcd Kdny, Siiall \Whitc, (.lar Nonrthern, l'iiiti, ai] ccii Other species ashl:lSColimS h1aM 1'.US,, linninHc ,_!CritCd
iS, ;old P'. ilICUS, ;ii ;air ctnnlnpaLci. Iipis are in
cluded inIhis icc iew. (C:I AI) 

27423 IBINSIIIM11, A., I..; S lFIN, RI. )1:; NI\IRQ1I"Z, C.C.; , F,\.I.,W.G. 190;5.
El vator hinmmiuico y nutricimnal iela; scmilla, elldcl hiahli c liima(Ilaseohl, hi:'lu,,:)courparacioii con las( dcl frijol comiin(. i ('lilr(iocheiclnicil ind ntritiorialvalue of linlaheall sceds ; CopiiIUared to those of Coillooll llis). ArchivmsLI:tinoamicricomis ie Nulrici6n 35(f):711-79. Es., Sum. Fs., I'l.,18 Idc. (Escucla deItiologia lde Il Faciltld de Cicicia,;, Univ. Cenlral de Vvcle/iclmea, ilm-:tado I'ostal 2101,
Caracas 1020, Venezueli 

lIhiaserolus vulgaris. Atinultrtnial faclr. Watir coltert. Fat cntent. Fiber cinrtent.
Ash content. Mineral content. Amino actids. Vitairiri content. Nutritive value. Animtal 
[utri til. 

Nutrient conniposition and antlrntritional t;ictor,;,digestibility, anld groslr were compared
inrats fed diets prepared with a black cv. of' Phasclus vulga is, Tacarigia, arid a blackcv. of P1.luinatus, lapiranio. Coioked prajins homr both cv. are simnilar in appearance,
taste, nutritional value, and acceptability. lroi tni and P contents wvere greaier in P).vulgaris than in P'. lrlnatuS seeds. The cemtical score and availability ol lysinc were 
greater for 11. lunatus. diets seithprepared raw P1.lunalus were nontoxic for tIne rats 
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during a 12-day feeding period. All rats fed with raw P. vulgaris died in the same period
of time. protein efficiency was better with cooked P. lunatus. The production of cv. 
Tapiramo is recommended for self-consumption by small farmers. (AS) 

0311 

28815 VII'I.A, [.F. 1986. lni'luencia de teores de fosforono solo solre a composicao
quillica, i1i:lid.llle lisiologica e dcctllileulho 110Carrillo de senientces de feijao (l'l;ascoluls
vilg:aris I..). (The influciee of soil ihoisllorus le~els on heaii seed clicitijal composition, 
physiological qiality, and field performatice). I ekista Ceres 33(186):173-188. PI., Sum.
I't., En., 27 Ref., II. (I)epto. de litotecnia da Univ. Federal de Vicosa, 36.570 Vicosa-IG, 
lirasil) 

Phascolhs vulgaris. Cultivars. Seeds. [ertilizers. P. (erminaton. Seed vigor. Rainfall. 
Mineral content. N. K. Ca. Mg. Zn. Yields. Yield components. llrazil. 

Seeds from 2 bean cv., produced in soils with 2, 15, and 36 ppm 11(seeds P, P2, and P3,
resp.), were submitled to germination and vigor tests and chemically analyzed for N, ,
K, Ca, Mg, and Zl. iey were also included in 2 yicld trials in the field (Goiania, llrazil)
during the rainy and dry seasons. In these trials the treatments incljded 2 bean cv. (IPIA
7419 and Rio 'I ibap), 3 seed origns (11, 1'2, and '3). and 2 fertilization levels (0-30-0
and 30-100-60 kI, NPK/ha). Seed origins dld not allect their germination; however, seeds 
from soil with a larger alnouit of P)yielded more vigorous and heavier seeds. Increasing
ainounts of I' in the soil increased the I', Mg, and Zii levels arnd decreased the percentage 
of N in the seed. In the dry season trial, the stand was lower with PI seeds, but the 
plants produced tore pi& plant ard seeds'pod, so that tire final yield was not affected.
In the rainy season trial with the higher level of' fertilization, seeds P2 and 113 of cv. W'A 
7419 yielded more than ced:; II. (AS) 

ANTI N ULI' IION A I. AS l'FCI S 

GEIN ERA L 
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10175 KAKAi), .I..; I'V,NS, ILL. ;rovtit iihililiin of rats fed raiv navy hears 
(l'hascolis ,utl.aris). .iirin l oifNutrition 91t(2):191-1108. 1966. :ri., Sin. i., 21 Ref., II. 

l'iaseolus vulgar is laboratory animals. Inlhibitors. N. Amino acids. Diets. Ilydrolysis. 
USA. 

Growth inhibitioi of rats fed raw navy hcans and the action of antibiotics in overcoming
it were investsgaltcil. [lie I,[ovth iibilioty action of a navy hean Fraction isolated by
NaCI extraction and precipitation by 0.75 arrinoniur sullale saturation was also studied 
More N and more of 5 aiino acids studied %%ereexcreted in tire leces of rats fed raw 
navy bealls thala Ill he ]eces of rats led hreated beans. Nrrroeii ari1dalmiro acid relettion 
in the ainials was increased by feeding antibiotics. the intestinal contents of rats fed raw 
ntay beans coritained l ore insolble N, protein N, arid aiinii. N, atnd these were not 
changed by supplcieniat iori vll anntibiotics. I'rotcolylrc activity in the intestine of ani
trials receiving raw navy [earts was similar to that of those reciving heated nravy beatts. 
Increased insoluble iatter and prO:ColytiC activIty in the cecutil and increased size of the 
cecum of rats receiving antibiotics supest that this may be tie site of antibiotic action. 
No sigtificant elfect on N or amrino acid absorplior due to the inclusiori of the navy bean 
fraction in tire diet was observed. Growth ihibitior of rats led raw navy beans may, its 
part, he the result of eidogCineous loss rif N and impaired abrsorption of anrino acids. 
(Author's suinirary) 
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20831 l)ESI I1ANI)', S.S.; SATIIE., S.K.; S1,AUNKI IE, I.K.; COWNFORItlI, ).1.
2982. Effects of dehullinlg on 1uhytieacid, pol)yphenols, and en/yine inhibitors of dry beans
(Ihaseolus vulgaris L.). Journal of Food Science 47(6):18,16-1850. En., Sum.En., 65 Itef. 
(Dept. of Food Sci., Uiv. of Illinois, 61801, USA)Urbana, II, 


Cultivars. FEnzymes. Inhibitors. I)igestibility. Proteins. USA. Phenol content. Composi
tion. Dietary value. North America. America. 

The cfcct of swed coat removal on certain antinutritional factors (phylic acid; trypsin,chyinotrypsin, and alpia-ainylase activities; and tannins) of I0 dry bean cv. (Sanilac,

Great Northern, Small white, Cranberry, Viva Pink, I'into, Light Red Kidney, I)ark red
Kidney, Small e.d, and Ilack Ileauty) corninonly grown in [lhe USA, were determined.
I'hytic acid content of whole beans ranged from 1.16 to 2.93 percent. I)ehulling significantly increased the phytic acid content (If beans (1.63.167 percent). I)ehulling also increased trypsin, chymotrypsin, and alpha-ainylase inhibitory activities of' the beans.
Tannin contents of whole and dehulled beans ranged from 33.7 to 2,2.8 and from 10.0 
to 28.7 ml, catechin equivalents/It(0 g beans, resp. Removal of seed coats lowered thetannin content of beans by 68-95 percent. 1Tannins were not detected in white-seeded cv.of Sanilac, Great Northern, arid Small White. I)chulling significantly improved tilein
vitro digestibility of bean proteins. (AS) 

0314 

21048 FIUKUI)A, G.; IIItESSANI, It. 1982.
LIIAS, I..;.; Siguilicado liealgllmo's

factores aintiiisiohrpicos y nutricionales en lacvaluacin hiolgica de diferenles cullivares
de frijol cominn (l'h:scot, sp.). (Signrilicaice of %omie antilili)siolhgical anud nutriliolal
factors in tile hiololiicale ali alion of dillercut bean cultivars). Archivos Ialtinolmnericanos
de Nutrici6un 32(4):945-960. .ls., Sum. Es., In., 24 Ref. (Inst. tieNutricilm de Centro 
Aiurrica y Illatain-i, (;uatemah, Gutatenm:il,) 

l'haseolus vulgaris. Cultivars. l)icts. Animal nutrition. Proteins. Nutritive value. 
l)igestibility. 6 uatelliala. 

Groups of S \Visra rais 21-21 days old crc givenI for 28 days one iif 35 diets with Ill perce't proitein suIpltied by (dllcrent var. ofI Ilias olus; viilparis or 11.coccilculs so that
cooiked beans !;upplicd 100, 75, .5),25, ir (1percent anid raw beans 11,25, 5(1,75, and 10(1 
percent of I1w pr)lvin, ret'pMet. (1.3 peicent was added It sofme of tie diets. Wt.gpau:ipr(ohirilatke ratio incr.a-ed :10(1n mortality decreased as the proportion of rawbeaus inl the duet declc'asd. Met. had no elfect indiets with high proportions of raw 
heans but intcreaIsed hiological respornse to (bets with high proportions of cooked beans.
In diets with high proportions of cooked bcans, digestibility was greater for white than
for hlack or rrd beans., Antiphysiological factors were destriiyed by bc-at. It is concluded
that ilie low nutritive value of cooked bealls was the result of a deficiency in S-containing
amino acids. (Summary by Ntrition \bstracts and Reviews) 1101 
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19057 MlYIEl, R.O.; FROSI.IA I, I.A.; COON, C.N. 1982. l'rolein uilization and toxicelfects of raw licans (lhseols ,tlulgaris) for youpng pigs. Journal of Animal Science 
55(5):11)87-10[(98. En., Sum. Ell., tcf.52 

l'haseolus vulgaris. Aniial nutrition. I)icts. I)igestibility. Amino acids. Nutritive value. 
lanrii conncrt. Trypsin. 

One balance trial and 2 pair-feeding expi. were made to determine the effects of raw smallred beans oniyoung pigs. In tie balance trial, tle substitution of 5 and 15 percent raw
beans for SlII and maize starch inthe scinipurified diet depressed apparent digestibilities
of C11, toalS, ain all individual ariino acids measured. I rinary excretion of N and
sulfate was increased and N retention was decreased. Pigs given a scnripurified diet with 
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15 percent raw beans in one pair-feeding trial gained lessand had slightly larger livers and
slightly smaller spleens than did pigs given the control diet without raw bans. lhere was 
no difference in pancreas size as a percentage of body wt.; pancreatic trypsin,
chymotrypsin, and amylase activities were lower in pigs given raw beans. Pigs given raw 
beans also had higher serum urea and lower albumin concn. and higher alkaline 
phosphatase activities and plasma Zn concn. Pigs given raw beans had a higher total 
leukocyte count, primarily because of an increase in neutrophils; cosinophil no. were de
pressed. Similar results were obtained in the other pair-feeding trial with pigs given a diet
of maize and SIhM without or with 15 percent raw beans; leukocyte no. and differential 
counts were affected only slightly by the feeding of raw beans. Size of pancreas of pigs
given raw beans was decreased. The feeding of raw red beans decreased protein
digestibility and appeared to interfere with systemic protein utilization. (Author's sum
mary) 

0316 

29129 IIORN,K.A.; TINSIE.Y, A.M.; WEIIER, C.W.; lIE:WI', .J.W. 1983. Antlnu
trti anal factors in legumes of the Sonoran desert. Ecology of Food and Nutritional 
13(4):25 1-258. En., Sum. En., 17 Itef. (I)ept. or Nutrition & Food Science, Univ. of 
Arizona, Tucson, AZ 85721, USA) 

Phaseolus vulgaris. 'lhaseolus acutifolius. Antutritional factors. L.ectins. Trypsin. 
Nutritive value. Laboratory animals. USA. 

Ten samples of legumes indigeneous to the Sonoran desert (Phaseolus acutifolius var. 
Latifolius, PhasColus vulgaris, Lysiloma watsonni, and Parkinsonia aculeata) were arna
lyzed for antinutritinnal factors: flatulent oligosaccharides, trypsin inhibitors, lectins,
phy;i_ acid, and cyanrogenic glycosides. The rallinose and stachyose cont ents of the beans 
ranged from 0 to 3.57 percent and from 0 to 5.45 percent, resp. IlheII A ranged from 
2.3 to 60A tryp';n inhibitor triitsmg; hear treatmenrt decreased TIA from 0 to 97 per
cent. Phytic acid ranged from 0.S to 1.02 percent. Cyanngenic glycosides were not de
tected in any of the samples. lectin extracts front all of the Ilguroc samples agglutinated
rabbit, hamster, and bovine red blond cells. Reduction of hemagglutinating activity upon
heat treatment ranged from 0 to 100 percent. (AS) 
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28963 IIESIII'ANI)E, S.S.; SA'IlIF, S.K.; SAlUNKIIF, I.K. 1984. 
I'llhaseolus: a reic". 'art 3. Critical Iteie vs in Food Science 

IDry beans of 
innl Nutrition 

21(2):137-195. in., 463 Ref., II. (Iept. of1 Food Science, Univ. ol Illinois, Urhana, I,, 
USA) 

Phaseolus vulgaris. Processing. 'imning. Nutritive value. Antinutritional factors. I luman 
nutrition. 

A comnprehcrns'e literature review on the diferent aspects of dry bean processing is
given: time required for preparation, effects of processinr on the nutritional quality, arnd 
miscellaneous processing methods for eliminating sore antinutritional factors (ex
traction, enzymatic methods, irradiation, membrane filtration, precipitation, anion ex
change, or certain specific chemical treatments). The different current uses given to 
beans and the production of protein concentrates and isolates are also analyzed. (CIAT) 

0318 

26084 SATlIE, S.K.; SILAUNKlIE, I.K. 1984. leclhnology of removal of unlcanted 
colponents of ilry heans. CRC Critical Uevitvs in Foad Science and Nutrition 
21(3):263-287. En., 165 Ref. (Dept. oU' Nutrition & Food Science, Univ. of Arifon-a, 
Tucson, AZ 85721, USA) 

Analysis. I luman nutrition. Inhibitors. I.ectins. l'haseolus vulgaris. lPhytoalexins. LSA. 
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The effects of the following unwanted components of beans are dicussed: enzyme
inhibitors, lectiims, phytates, raflinose, oligosaccharides, polyphlenolic-, off-flavors,
goitrogens, lathyrism, favism, phytoalexins, allergens, saponins, estrogens, antivitarnins,
lysinonalaine, and amino acid racclnization. The technologics used to remove these 
componcnts are reviewed, namely soaking, cooking, germination, fermentation, ex
traction, enzymatic methods, irradiation, and membrane filtration. (Food Science and 
Technology Abstracts) 
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27485 I.AG;ItECA, i.. 1976. IPnhaseolus vulga ri,(poroto co in' 6i): sus caracieristicas y
toxicid:ad (i'leoIlur vullgaris: its characteristic, :nd toxicity). (;:cct-i ,gron6miica
6(29):44-49. Es., Sum. Es., En. (Flacultad de Cicijcias Vetcrinarias, Uitv. Nacional de la 
I'Iamta, Argentina) 

Phascolus vulgaris. Cultivation. Yields. Intercropping. Nutritive value. Argenttina. 

The following aspects of bean cultivation in Argentina are briefly described: identification
and geographical Iocation, climatic req uirements, av. yields, intercroppintg systems,
nutritive value, toxicity, and trials with animals. (CIAT 

ENZYMI INIIIHHORS
 

0320 

2684 I IE1tNAN I)IZ, A.; .JAIFE, \V.C. Inhihidor lI Ilaaimilaa Imnre-tic:, en caraotas
( I'Jl:laeolilm; solgamlis). (An inhibitor of pancrtatic zm,,lase fromn Ieams). Acta Cientilic-m
Veneolaa 19(S):183-185. 1968. Fs., StimI. in., 9 le., II.Fs., 

Phascolus vulgaris. Ilizyines. Diets. Paincreatic ainylase. Inhibitors. Analysis. 

AqueCous Lxtracls rom beans (PIm Leous vulgaris var. Cuh;1gua) contain allinhibitor of
 
pancreatic antyiase, ,.hich can be p iflied partiatlly by litiig to 60 degrees Celsius at pl1
4. Incubatio r of enymei and iliibitor [or 2 h is required to attain complete inhibition. 
The factor i de&stro)yed by lie;atin, to tiot dc'ree:; Celsius for 15 min, it is nndialyzable

an(d not retaincd by Sephadex G-75. Inihiitiioti is noncompctitivc. (Author's summary)
 

(32 I 

2828 JA FIIi, W.. Fa".ctores etnsho (loxicleguminosa's. factor% in legunes).
Arcllisos Vcne o:mos dleNutricion 17(3):20t5-218. 1968. I'S., um. E.,., En., 67 let. 

Phascolus vulgaris. inizynics. Iacre;tic amylaies. Toxicity. Seeds. diets. ILegume crops.

Animal nuiriotin. Physiology. Biochemistry. Inthibitors. Piytoicnagglutinins.
 

)ata on the physiolo(lical action of trypsin inhibitors and other enzyme inhibitors fron
legutnes, especially kidiicy beatis (l haseolus vularis) and soybeans are presented andtheir possible toxic action is diScussed. 'Iheir iml(rtIice as causative ageits of the 
toxicity of tie leguite seeds is probably snall. Other enizyme itihibitors may be presentbut their physiological importance is UiknMwn. I'lytohCMaprutinins :irefound in) many
legutoes, and the toxicity olfstMe tiis beCii dCioiistrated. Toxic ag, lutillins May inter
here with ittsti;i:il absorptioi. hic toxicily of crude legumes is probably caused by a 
comlbinatioti OFscvcral actors. (Author's sumniai y) 

1322 

28943 I'USZ'I'A I, A. 197.. I'ltaloliskn or trylisin-inhihitory protein,; inthe germinating
seeds or kidney hea (Il'hawolus vulg'ris). I'I-anta 117(2):121-129. En., Sutt. it., 38 tcf., 
II. 
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Phascolus vulgaris. Seeds. Proteins. Trypsin. Germination. Metabolisn. Analysis. I.abo
ratory experimrents. United Kingdom. 

Several proteins with TIA were separated by isoclectric focusing and their amounts 
measured in tie extracts of kidney bean seeds at various slages of gerutiriationLup to 16
days. The total trypsin inhibitor content of tie dorimant seed was 2.2 ng/g blearn,rose to
about 3.6 rug by the 7th day, arid declined slowly alter the llth day of germination. the 
individual trypsin inhibitors, howver, appeared to change independently of each other
and sornc coriponeirts diisappearei almotst coplliletely with the progress of germiinatini.
the emergeince of at iilithiltor hot found in tieil driant seedr was also observed. Some
of tie inhibitor proteins attained a nax. contcniby tie 7th-Sth dlay ofgerrmiiiiitiri, coin
ciding with a sirnijlar itax. iii theigencial protein and proteolylic erzyme content of tie
germinatinig Iwa seeds. The rerins suggested that the minaim function during germination
of these protint componen ts might iitlt ibe ehrteid to their I IA. (AS) 

01323 

hlMIN 'I
10180 . .lIi lJ, IR.; IOSI , A.; I'lIs.'I'AI, A. he ouitritiouial evaluition (if Lid
lie)' Iiea is (Iairlh, ,rir); [lie elfct of mu iiirmial ,attc of seed gerininioi :rd 
chalnlges in trspin iilhititolr contentt. ,ilrnal of tie S.cincre of lFrod aid Agriciilture 
24(7/9):937-91-1. 1973'. lit., Sum. Li ., .11)It te. 

I'haerlrs vul'l lIS. Nilritist, valuc. N. (;etirtttatioi. I tttratory animals. )iets. Seed. 
I)ry matter. ,tillloto ;tL. A\lnlyst;. 

l'e total N coniteti tI k rriy)heartS i 101-11 t In0llreaSe 011lerill ;til n . 'Ilieoverall

aitillro acid Ctlltlltllr;lr Iroever %erylittle. le il
t:htl,ed Rai a diet containing raw
 
hear ls lot wt. thre controkl tt NPI' v:lue). (errmination
loe haitlllttnIr-ltc (i 
was fottund to hr i,, thmit a ,r i t lrrmprovemernrtt liitLntritise vatlue, probably through the 
ehilitltisri of stlntr i tei torc crr(;titUents of' tire seed. Ilie near doubling of tire 
ariount of tryp;ur1ttlthintrs i , the sit day of ;errttirtatiori, tikerr tolgether with tie sub
stlrltial letrt vittnii tife rtltrrtle value of the iear, appeated to rule out trypsirt
inlibitors ;t;tie Imatit to,.ic cormrpotnerts of raw hearts. (Author' SUrilillnary) 
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147,1(1 N\IL(SON, K.,\. Sliilics"on tie Ir *Niriiihihilirx of the gai;rdenlei , Iiaseilum 
%iila:ris. PIh.lI. htieii. Amhier.., N.Y. Sta" Lt'irr ilyof New York at Btuffalo, 1973.
 
1991i. ii ., Suiii. [i., 1,45 Ittf., It.
 

I tr,' ,. 
Allaivsis. pi. litl Pt hititlhgy ( ;trrmrttrir. 'lant developmrrernt. ILaboratory exper
imints. 

'htaseolus vulgari;. ir In) lilntors. Iihrotcill;. Alrlirlr lcids. Co npositiot. 

l1hrtr istiintlltnrs oI trip .ill have tri isol~ttcd fromi the girdern heart illa highly puri
fith state is Indihc;tttd Illdcd jel lectrohllreti, ctqtililrrtrrii1 chroniatokraphy, and amino 
acid alnlySt.S. l1t ;tli11t ;Cld ctllotttorll t is chltm;tr;cter iI/Clby tife absence of free
sulfhiydryl giroijps, hatllcys tlle (1t), ofi llet. II anid Ilii.\%ilt til lherice iniistnirlhilihuors 
Istinhibitor I c lttaii'; |,1I1 ),;ti, 1Ill, - ' Mr1t10iit 4ctldi,..,JtleS. Ist0inthtIit)Itt I li:;
lysine inthte reactise slie, while i thlihntittjr 1I has ,rgitninre. hsoinhlrtlitor II is si,,fificantly
(iisplaced frtr tile tri ,,lcttnIrll'X 11y I Hr\l sirlis rate; iurllh itbirs I :ald l 11i are not. 
I arid 11inhit it ;lplalrh'irrrryn t srt n s,tkly (t.t iltitstlg,). Isoihrih itor lllb inhinbits 
strongly (2.8 7 tniitts;mtg) ;ti Iris alrirdepeindent sitw for ctch ert.Nine: trypsin and 
chymtrypsr. I lie parltl etle i t II isk reptrted. A high degrece ofof' ithlthitti 
homoliogy is itittd wttl hinit re n irypstr iihltitir IV arrd Ilowtan-lirk soiybcarn
trypsin iriiltor. (Aluthor's sun tary) 
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7222 GAILIARi)O, F. et al. Fator, t6xico. de legur.inosas cultivada en Chile. II. 
Inhihidor de trilsina. (Toxic factors in Chilean legunies. II. 'r)psin inhibritor activity).
Archives ILatintoantericanos de Nutricin 24(2):183-189. 1974. Es., Sum. E'c., En., 13 Ilc. 

Phascolus vulgaris. Inhibitors. Tloxicity. Legume crops. Seed. I luman nutrition. 
Enzymes. 

An analysis was made of trypsin inhibitor activity in the following legume seeds grown
in Chile: Phascolus vulgaris var. 'rrtola, Coscorr6n, Zeus; Vicia faba; I'isum sativum;
Lens esculenta; Cicer arictinum; ILathyrus sativus; Glycinc tiax; lupinus albus; I.. luteus;
and Prosopis taniarugo. IHighest activity was found in soybeans (28.39 units/mig, of 
defatued dry sample). lathyrus sat ivus and all the IChascoluIs cv. studied also showed high
activity. Cooking eliminated almost all inhibitor activity. When oven dried only, there 
was partial inactivation; more positive results were obtained when the materials had been 
soaked For 14 It. (Author's summary) 

1326 

14731 II\VAN;, I.L-R. lirlhtirrir :ioina l hnrdaraicieaii/tri..no rfinth irhihitrs r.rsi (;reat
No'rthern heln. 'h.. lhe'is. I inicoln, 'I lie Ulnrk'ersity if Nehraska, 1975. 671). Fnl., Sum. 
1l., 109 Icf., II. 

I'hascolus vulgaris. I'lant-growth substances. Inhibitors. Growth. Protein content. Car
bohydrate content. Nutritive value. I Icat treatment. Analysis. Laboratory experiments. 

Growth inhibition factors other than trypsin inhibitors and hemagglutinins have been 
isolated an( characterize.d from tie protein portion of the I'hasColuS vulgaris var. Greater 
Northern beans. Tlhrec components of the growth inhibition factors were fractionated 
from a Sephadex G-75 ,cl iltration column. The approx. mol. wt. of each component 
was 58,01 12,1000 and 7200, rest. hliecarlhohdrale coitent was 48.6, 25.8, and 14.9 
percent ,'hile the proteln was 50.00, 71.56, and 71.25 percent of each of the resp. coit
ponents. Only the 3rd compornent showed hihl trynsirs inhibitor activity. lhe trypsin
inhibitor activity of this Iraction was less thain 25 pcr,:cnt ol the activity of coirnrercial 
trypsin inhibitors. NO paicreatic cirlarpceinct or hyperplwa;ia was ohscrved when each 
or these tlice Iractions was led to rats at a I percent leel. 'I lie icnapg lutinatirng activity
of all 3 components was zerou to negligible. Itased oii the I'i-R, inclusiiin of' each Or1the 
above corlipOIelrIrS al i level of I percent it) the diet of rats produced growth retardation 
by 35.2, 50.7, and ,11.5 piercent. (SurrIriary by IDissertation Abstracts Irternational) 

0327 

14757 IL0, T.N. I'lalial ehiar'icleri;itiin if a na~ y hIear t',terir inihiilr :nid itNlerte 
rise in thre sli ly of the fragientatiii of ilihririigemr ty 1r) li,,ir. I'h.l). 'hi,.i , Ilooiminmgton,
Indiana University, 1974. 17211. in., Snum. ['i., 137 Itcf., II. 

I'lasColos vul,aris. Inhibitors. linzyies. Proteins. Amino acids. Trypsin. Ihant toxins. 
Dietary value. I luman nutrition. Anitmal nutrition. 

A proteinase inhibi or, isolated front tire navy beans, was shown to inhibit humn 
plasmin as well ;is bovine trypsin atll) chyinomrypsin but it failed to inhibit bovine 
thrombin, Iovinie plasini, b;cterial plasinr il(l human urokinase. lovine trylisin,
pl;sMill, and thromibiin are serine esteroprotea:s capahle (fcatalyzing the hydroilysis of 
arrino acid esters colntaining,, sid chains if lysire of :rinine; yet they iter acted diler
ently with the navy hcan inhibitor (NIll). Selecteid ioteinase inhibitors may serve as 
tools for the diffecrntiation nd study of ,losely related enzymres. Since tIhe NIII inhibited 
humani plasmiln ut riot boivine plasmin, this again indicates the riced for c;rulioni iii cx
trapOlatir ' reuills Obtalllid: with ir renzyme syslitr ofla given species to tire countterpart
systeni f' another spccic. Aliliough the NIII is air estmrrtcolrase inhibilor it did riot 
inhibit the serinc e. era;es, hbovine erytlhrocyte acetylchilirresterase an( hirse scrumr 
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colinesterase. Negative results were also obtained with other esteroprotease inhibitors 
including the flowrnan-Birk inhibitor of soybeans and the Kazal pancreatic trypsin 
inhibitor. Other proteins of navy beans obtained by complete atninOnrum sulfate 
fractionation also failed to inhibit the 2 csterases. S)S-.gel electrophorctic analysis re
vealed that tryptic digestion of the alpha (A) chains of [tic fibrirgen preceded that of beta 
(If) chains. The l',antnia chains survived 2 It digestion at a trypsittlribrinoge NI ration 
of 01.01. The latter chains mtight have resided iti tightly packed structure that was less 
accessible to trypsin whereas the alpha (A) chains, ald io ; lesser extent, tire beta (11)
chains appcarrd to be inure highly exlpoted. I'rciressive lra,.rntitat ion of thelrilitogen
correlated wvith imipairment ol ciotabrlity. !,,,. !, girmuntatrti by trypsin resulted i a 
non-clottable product. Ihosever, if trypsin was prcitrcubated with till NIII at p11 7.05 
prior to tie adlition of 'ibrinogei biuflered at pi1 7.05, tire clot interfering actioni of 
trypsin was inhibitcd; the protective action of the NI|1 on clotting was less effective if the 
preitlreuatririr pIl was lowercd to 3. Nevertlhe'ss, tOe p11 .1 prenicubatirn mixture, when 
incubated for 2 h with ;afibrinopVtr solution hulfered at pl1 7.(15, maintained sufficient 
structural inlterity oi irrirriogen ior prtoei Llotting. Presumably, peptide bonds that 
parlicipatld in it, fiinctional activity of this l'opcally Irportant protein was protected
from hydrolysis by the Itt if the alrvc cluOtitig, results, it wa:; of particnhltors. Oie\ 
ular interest to liltd that tite fr;pinierrtttoM pattern rbtaiutied with a pll 3 preiricubation 
mixture of trypsilrl and ril hiutor dillercd frorm the pattern ohrairred with pi1 7.0t5 prein
cllationr. lihe Frtarllrltr;rioll pattei us i ,re suded by iurs of S I )S gel electrophoresis.
'I IrCsC rCstllS ar tt kir n, illht ths_ o[ Ito i t founrd that prellcubalttlon atrarl %liii pI
3 producd ari ihiltir s ih less poteint toiviNtv atri( altered clectrophorctrc monility.
Controlli lr i ht'Orld Ipririri s'rrtliessl" are lieliesid it) Ie ilvolved inidyillnic 
processes stch as blood croigul;rtuolr ituld lihrriolysis iProteriast iihihnitors rMy play in-
PortarLit roles inr t1w r'llit ir ti the se proceCsS. (Atillio 's sumtmrnary) 

0 i2s 

14275 S A11)1.,1..; A IIIFU, II.; J,\ I , \V.;. I'urilic hir (of a;Is htlilisin inhibitor from! 
bilack heati seed. ITIS I etiers 92(2):245-250. 1978. 'it., 17 Ref., II. 

Irhasclrlh; cil' iti:,. hlutroitl rutton. Irnluhbtrors. IFttytic!s. P'roteins. Laboratury exper
ilrtr1rts. Vetn iiela
 

lhe nitr liodt t il ' oyi a; lus tti ir oittv i Itch irtrilht s stubtl hs1 (SI), until it 
reaches holll( ,elr't lt it'rprts rcibed processtlctroih rt.Ilc urr , atnd iit I irt te ~ 'I lit of
 
pilr'ic;tli tl l',tIttiu ill i IxIrac t I lc
pocrr It;' ;ili " I.h \ '; lirrc 1tr:r1 1)y it aceIo rre, 
cIrIrro r;rtm i r 1 h1 ) y t. t 1)i '',\ '. 'uIh;tulCx \ 25 c(IttItI , :irtlt( ,II ;I c ptiaiivx .- 75 colIt itIn. 
'uril cart on i i:s ; 800 tfol '\tricilabl irlhttiitr crnteIt reprcsert rduhtat m rl d nld tIrt 
about 0).0(m, pencint tit .' ldry t. IIi c'iitt ii lth sonme oilier inilltriors of surtilisin, 
SI does rid 1 uius.t'; ttilhlttor a .it' tr; either trlsttr t lyl tltrhym sln. It does not 
ilihil elasltas, ,'pslir, i ,arailtl, or ficirl I fie qwcilictry sp'ctrtjrm of SI is resrited to 

su1utlis In .tid Itroiti;'c. (StnIrttmir )y Ir.h . I rati i y N l. ..) 
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23971 OU(I11 EM, S.; IBt0;I I., C. 19)9. 'rsliM, iiihiiil san:tdlslitrt-;ihlluIinin 
.itivitit's,ill ran ;i l :iuliclet'diiwi i'. mltld pi -;c.ti tutted in Kenya. t:si Africa~i Agri
cultural nid itrc,,try irml .Fn(.):352-354. it,., StUn. I1., 12 itef. (IlCtpi. of Anhinial
IProiluctitm, I.'icidis of Veterinmr) .Medticint', t(lik. of Nairohi, IP.O. Btox 290153, K-'thete, 

Keiiy I) 

Seed. P'roces,;imlhtr lna.yhtn: Analysis. Compoi~tion.l NutritP, value. Kenya. 

I fulliall rrrtriulrl . f\Irica. 

, 0f Cirirtlirt 
Witidtir), iritd, pigeon ll;t ,roscri ii Kenya tere anlyzcdyu lot TIA and 
phiyhert;'pl.thhntn ictIly (PA) ellhcr Irt",h it atiter auhtiuclrsg at 121 dg,,rces
C isill,:i 11 kp li l l;ts 1h1d I IA ii 2'11 .15.1,rnil hllmtr' to 7.ti-I, .,mTnl alter 

Four type ( stirIs (NI s e, , ,Ij; , I.ICIcairI 12, 1,ose 'cn, antd Ca adiini 

11u1n,1 ] 
juticla\ tr , tire ollt 2 spt'cu,.s h;d correslondhirlutes of and 9.7-.11.0 PAh 12.8-21.7 
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values (per ml) were correspondingly 114.17,066 (raw) and,0 (autoclavcd) and 2.5-9.8 
(raw) and 0 (autoclaved). (Food Science and Technology Abstracts) 
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17778 O(rE(;A )., M.L.; RUIZ (;., J.l.. 1979. .fkco t rmico elllas glohulinas lie 
frijol itilgaris L.). (I Icat effectnegro Meicntral ( l'hs eolus on glohulin, of Mecntral black 
beans). Agrocieucia 37:3-15. Es., Sumi. 1--s.,En., 23 Re., II. 

Phascolus vulgaris. Proteins. Toxicity. Cooking. I leattreatrent. pII. Nutritive value. 
Mexico. 

The effects of pl Iarld heat denaturation were studied in tIc glohlim fraction of seeds of 
Meccntral black beans. I his pioteim comists of 4 major components: alpha, beta, 
gamma, and delta, with different electrolphoretic mobility. "lie clectrophoretic pattern
reniairied constant betwecr pl1 0,.0-10.6; at pIlI 12.5 the alpha anid heta bands were dif
fused and at pll13.5 one single hanld was for med. 'Ilie hiat eflect (93 degrees Celsius) 
on dissolved glohulits at difcrtill pl I values and dilllcrent tmes of heatiog was observed. 
At pf1 6.0 there was a slight reduetiotn of alppha and heta fractious; where as at pi1 7.6 
there was a 90 perCLnt1 reductlon of the alt+pha fractio IllniOnly20 nin of heating. I lie
beta fraction was ICsistawl ti the rmiic elllce lI*" ie aleti alltituo ,as greater whln the
 
p Iof the solution or tie nowe of heati 1 , iiicri;ised. /\ tduction of solumbility was also

observed. At pll 13.5 there was a p;rtil; hyd1rIlysls arid irreversible deniaturationi of 
proteins, heat cellts at IllI)o. and 7.iin relatioin it)dlcstihility are (hicussed. (Au
thor's sunmar y)
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27435 EI.I.'NR 1lII)HI, (;.; (;IlRON,7.ZO, If.; I.lAlSKI, A.11 liE 1981). 'Iierni:l 
inacti,,ation of tr)psin inlibitors in :olueous extract of soyheati peanut,;, and kidney
bealls: presence of susiaq:1ces thai accelerate iuuactikation. Cereal Chennisiry 57(1 ):25-27. 
En., Siun. F'n., 14 Ref., II. 

IllasCOIus vulgatis. ,\ltinilritonal lctols. A Belsis.lour.Ifa Argentina. 

lhertil iractuliisnifl orf titsn ilhiltirS iilaILILeiIS ,SetIlASlioiS aultnd wlatercerttihined 
extracts Of iehiillid atd lathd siiyliau polilut;ini hours aid of loors leplarel front 
wlole kiuliii' bea s d-lptlluld tiii teiiici . 'Ihierti;iht NltV htiatiuig degrues(titer at 96 

Celsius I-orI') io) of 
 I P\ was jrPatly iica+.,it ,.sin t0eseC a ptleoussvietitnlls adl 
extracts were dillttdl I hh 1til. t. cuiilulttetut%, !WIrattd frimi Sovbeit extracts by
gel filtr:tiiin on Sephauex G-75, acceleralcd thternial d'structutn of "1IA in lurificd 
inhibitor reparatiilis. (AS) 
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1(,6090IINNIIZ, R.; IIS, I..C.; IIFISSANI, R. 1981. V:riahilidad g nliica v
anihiental eniinlihiidorcs tie irilsilna hlacinagui iuinas;, oh-valsisaq cII eultiv-'aue liefrijol
coniI ('sh ll l %iill pro.tllitle it"(-lCiltrm trica y Coulimbi:. (G(eltic and Cllus Igali%.) 
',ironlueuial '.ariahility of tr)p ilinhiitors and liihiagghluin, mhl.r',cd incommlnon
clltiv:iu-s fromi Central %mllurica anuldCohlmia). l'uirrialla 31(2):153-161. Vs., Sum. 

heU 
it., 

:s., 21 Ief., I1. 

IhiseuIUs Vlgari:. Ctlltivias. Se d colihl. Imlxicity. Fclemiy. I)igesllhillty. Atttilloacidis.
 
lUtatn uttritiotn. Cetrtlal Atrictta.
 

The elfects of e;lsoiitihen o1 1tmei.oif trypsiti
and heltim'glulim eiihtiloim ids i bean sillds were !;tumlieil. 

alldthe color oll %eed ca()it the c inhiitors 
A\ total of 20 cv. obtained 

from the Cettro Ititeritaciulial le Agricimltm a Iropical, Coltnhia was planttd at Ile 
s;111e illColombia, Ftine LI Salv;ador, al I hmhmras. I luese sihle,;,++Swere thclseti to the
Instltuto de Nitticion de (mitri Auniteca y IP;itmlia (INC(..I'), (iiatemtiala and vere 
classiied into 1 color t pes: black, sstlte, red, and thrown. Samnples were amaly.ed for 
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trypsin inhibitors and hernagglUtinin compounds and the results were statistically ana
lyzed through a factorial analysis of variance. [his indicated a significant effect of envi
ronment on trypsin inhibitors (11 equal to or less than 0.05), with samples from 
I onduras having higher concn. than those from the other localities. Seed color and the 
interaction between environnent and color had not effect on TIA. 'Ihe concri. of 
hemagglutinin activity was signilficantly affected by environment, with samples from 
I londuras having lower activilies than those fron the other localities. In tlhis case, seed 
color iflenced statistically the activity of hiia,,,utin comipounds with values for 
color sced higher thal those ouid iii xhite seeds. I lie Initeractioi betweetn enivironTilit 
and color di not alfct hleilag,Itluiiiti content IIltlhe seed I IA was highly correlated 
with leit. coticti. liccause of lItp;, it wold he ohf practical iiterest to deteruliie tle inif. 
Clice of specilic eiiviriiiilnlIrlII lacthrs oil 1iIA such as water availability and miieral 
coli ,)sitiion oh tlie soil. (Author s su iTiiIaro,') 
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22946 I)IFSI I['.AN I)I, S.S.; (I II R NAN, NI. t9M.. C(huIansiin pllic icid, tanming, and 
Iy vJ1 inlhititor s ac il. , oil s imnL, o1 dIr heans (Pha euo ulIaris L..). Nutrition He
port, hiternnaiional 27(2):.171-Q77. In., Sum. I'll., 16 Ref. (I ept. of Food Science, Univ. 
if llinois, Lirlianl, II, 6181, USA) 

I'hiaSCohiis vul1;,MV; i '(,.)k , Iil ilia n tlloutrition. Nutritive value. Plhenolic contenit. 
Culiivais. Ntii cii! 1:,):. ., \ 

(71hir11i,; Ii lh~pc cii,tII!11nm, ,Il I .,\ ( .1 r v h'ian c\ 'inht , Saiilac, ('ranbierry. 
and Viva Pink *ii I id tllch % tti, him fIflliiie, an a invet sail sitl-
U1IOii sOWe t Ii",t" I ,l ,.. \ n!ta i i cti t il lilltll ili:il f;ictors oh beanls %%asIII [li 
hsiwr d "l l ; Ill hiuii ll hi' iat it iusqil %;ht shduthiotis tlain tn stakit, ins 

disitlhcld siater. I[.,jauhr ll ltllllr t 
, 

II g tif ot is %L e hillihest for taitIits ailTollg 
tile .3 atttiiutrtuumild a:tis : ei .:i I (\uth )r s sumirtars) ht0I 

22962 V\AI.IIAA, l.A.; NlI\I ), \, 1.1.; KIIOSo\A, GN.; CIII,\N, A N.; 
KI.TIKO\', V.A.; .\IOSOI. )V, \ V.; SI.\ I RIN, I'.S. 1i')33. Isolatio,, and character
i/atioll of the i 'in alld OINclili-Ivlr iin ii ilotor prtlcinl ,ith Ill 4.3 fron kidney hatn 
wets. Applied titt~liiintr ' 5l~ettti~tot:) It)( t Il(,- 1112. l1o., Suiln. I'll., 31 Ucl'., II. 
(A.N. Itakli lt. of Itilillistr , Aiatdeli if Scilicei%tie USSI, N'locol, U.S.S.IL) 

P~hau1 ()ItL:; d 'lV, ("<H 'H.I )I1 SC!I11P[I-ICI.Il~ liI 

,,\ prti) (dt th sias uI.,Iilmd tIklwv lwan w'ds h% ;ll-mily chromat.ography n 
, "n fwith' i poiiitstryps i wh'ij xli Itrhit'iowtaI it in url lhir I ' t; koelectiic 

al p]lIl ',i -.IS, .1 ;, ;Ii,l S;.l. ()1w 'dllte ir11hilor% (liltl,tt(Oclwth Ill<1.3) was obtained 

Ill h t inreii'h i luml; I tulih .iih ll ;tlast tn)nli'CUIC 0tc1.tnil', I lieIlhibitor ptrotein with 
llol. sit. of ;houit 0,0 ;tA)su ,es It I I thsuii chiniotrypsiii doeslJ.uiii sh, , ind but 
liot act oil li J'i til nri. and hrttic ;tx Irelo .\slwr;ulhlis ory;ie. I lie ilhilitor 

pl ttuI Ia. a Ihi;. t :lrliut )I lt, ;i.,irlit ;iid. tine, ol prt iinc Al tie atle line, 
salllt, met, aild irNio ih;ii irt, athint \With lt Iwll li I ittlll d tradatiit and 
hidrtIIs witll .iilssIt\ w'Ih.' NI. I irnIteiinal fif theI A. tI n (7().)11 Sequtnces 
iiiih iitir lltltciul, hila ,t t illlitd. \utlhiti s suiiiiti;iiy)li dhle 

I!i I "'. 

27329 ANI)II(I 0 .;;, I()tANI I, .t-.\l.; I Al ON I, I.; IISANCON, I'. 1984. Ill
aclia liin ll i loiw. hi;li ulgar by gastricol h l, oid alhaii.aim iihihilor allsi.ols i 
icjd altl ditgeslie jliroltle s' , . Nutritiill INrit Is hIteriit liial 2VI ):1I- 15 . Su. Fn.,i StU . 
IS IRef., II. (I ihotratlit he Ih)'iolhogie Ia Notrilii,,iS 3.41!61 Alonflllier,lie USIII, 
I r;lilv ) 

llaoikli tiNilliri;. hliihIuliltt . A iltillilitriliit;l l lcltls. liiz)illes. France. 
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An attempt is made to explain tileinefficiency of phaseolanin, an alpha-amylasc inhibitor 
from Phaseolus vulgaris, on in viva starch digestion. In vitro digestion of phaseolamin
by some proteases from the digestive tract of bovines was tested. Pepsin was ineffective,
but the inhibitory activity was denatured by acidity belov pi1 3.0. F'urthermore, al
though unaffected by trypsin, this activity was entirely destroyed by chymotrypsin within 
2 h at pl18.1 when the wt. ratio (protease vs. phascolamin extract) was 1:50). (AS) 
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29742 UI.:RA, 1.L1.; I'llOSOF, A.MI.I.; IA l1'l'OL.OMAI, (.IB. 1984. Kinetics of 
trypsin inhibitory actikity los,;in heated Hlour froin bean, l'haseolws ,tinlris. Journal of 
Food Science 49:124-126. Fin., Slum. Fn., 14 Itel., II. (lDepto. de Iidulria%, lacultad de 
Cienc I':xacta%
) Naturales, Univ. lie Iut'lo. Aires, Ciudad Uiversitaria, 1428 Iluenos 
Aires, Argentina) 

IIascnlus vulIa is. Trypsii. Illan Ilour. NLitritivye ,:IuC. 'Iecmperature. Timing. Analysis. 
Aigetitn a. 

The effect of teimip., tilme,, and C on I.A of hean iflour was studied. 'IIA loss followed 
1st order reaction kinetics ;lldthe rate (of loss was ,reatly increased with increasing NIC
of flour from 2 to 55 percent. Activation energies for le lstorder reaction constants 
were calculated and rangcd bctoken 13-27 kcal;'niiolC, showing a m1ax. value at 3) percent 
NIC. (AS) 

289.12 1'1.S, I.MI.; 'N()\', .1.11.I:1 It) 198-1. l'urification and partial vharacteriation 
of two .lpI1:l-:nl;l:lat,,e ntllitor, fronmblack beaun ( l'haseols vulg);aris). .Ioirnal of Food 
Itilchelnitry 8(4):28 1-.W)1. 1it., Stlli. Lit., 5.1fle., II. (I )il. of"FoIt Science & "1echnol.,
Int. of A:riculllre & Natliral Iv,,ource,, Unliv. of Nebraka-I ilucoln, Lincoln, NE. 
68583-11919, USA) 

PI'lSOIUS Vu iiJ.:Ii>IIIes. Aalyis. Amrino acids. Iliochristry. I lun:n nutrition. 
Animal nutrition. US,\. 

Two alpha-a ias;e inhlibitr% fitn hlack hemn were pi1ilied to hoimnoieicity using
antnilniumi sulfate Iractionatimn, I)'AF-Sejdiaiex chrimiatography, phenyl-Sepharose
hydrophiobic ihinicclim chroiatogi;iaphy, and el fltratin with Sephadex G-I00. I fie 
inhiitrs ,tevedsisinalcd I-I aii 1-2 hased on their order of elutioi fr(m the phenyl.
Sepharo se COiL1iiiii. Ihitli iiiliibitois are iilllose ci)iitailling ."I ofci]irtclns, cimiposeid
StLJiiuits; aCiv ;agi'slu iliii pal:reatic, hliiian salivary, and insect allia-amylases
W )ldiiiCtive ;i,;iSt ii;ticneia, 1iold, aU pla t illiha- ;lllyJlS. ' le nihihitors I-I and 1-2 
have iniol. wt. iif 't9(l(l00 and '1,(0( aii isOeiCtric jiIs 41.93 aid -1.86, resp. Iloth 
inhibitors have simila: aino acid coilpositiis and are rich in aspartic acid, serine,
glutaiic acid, valle, anl threonine and are loW in S-coIainig a1TiII0 acids. 1-2 is more 
resistant to heat deiiatutatioi than I-I. (AS) 

t13 38, 

241 !1'!AJOI,0, 'M.; MIANCINI [11.110, .1.; MI.NI.I:I.S, .W. 198-1. ITt-ct of a 
lcart :la-:ua)lasv inhibitor Oil StIrvh titiIiiation. Nutriiotn Reports.(IIhaeolti,; ''llgari) 
Ilern:tio al (I :.1'-... III., Su1m. I'll.. 17 Ilt., 1I. (l)epto. ieAlimentos e Nulricato 
Exlerilent:al, laclkiuld (ilcias l:arinlacvuticas, U16'. de Sao I'lulo, Caixa Postal 
30.786, Sao I'tlulI-SlP, lrail) 

ILaboratory animals. I)icts. Composition. I'rotems. Irazil. Animal nutrition. South 
America. America. 

An dlplia-aiylase inhibitor prepared from ilack kidney bears, amild given to youung rats 
by stnach tuhiiig nixed 'witha starch iteal, was able to reduce dose-depetidetttly tine 
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hyperglycemia resulting from starch utilization, the higher the dose of the inhibitor 
given, the bigger and longer lasting was the smoothing effect on the scrun glucose levels. 
In a 10-day growing expt. with rats, the inhibitor was able to reduce calorie availability, 
as neasured by growth in rats fed, under restricted conditions, a calorie-dleficicnt diet 
based on raw starch. (AS) 
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25887 CINCO, F.,I.; FRElS,J.M.; Ill', I.L.; 14.UI'NOW, J.I I. 1985. I)ctcrmination 
of the nuiniicr and heat stability of alp ha-a n lase inhibitors in ishite ard red kidney bean 
(IPhascolus vulgaris). Journal of Food Science 50(2):533-535. En., Sum. En., 12 Ief., II. 
(Univ. of Sonora, Apartado Postal 336 Y 106, I lermosillo, N16xico) 

Phaseolus vulgaris. Proteins. Inhibitors. Fnizymes. Seed color. USA. 

The alpha-aInylase inhibitors from I'haseolus vulgaris cv. Great Northern IJ1-59 (White) 
ard cv. I.K California (Red) were isolated using a heat-free procedure. I'henyl-
Sepliarose chrotiatography resolved 2 inhibitors from white beans, one of which was 
much less stable than the other at 7(1degrees Celsius, and one from red beans. (AS) 
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26592 C It1:'i,F.; 1111'\11, A.C.; I'US AAI, A. 1985. I-leet of kidney bean 
(I'hascolus ,ullgaris) toxin on tisue i eight :nd composition aW some metabolic fhnctions 
of rats. Iritisi .ouirn al of Nutrition 5-4(1):95-103. n., Siunn. En., 52 R1cr. (Rowett Re
search Inst., lnckburn, Aiberdecn AB2 9Sit, England) 

Animal physiology. l)iets. IPhas olus vulgaris. Proteins. Plant toxins. United Kingdom. 

Inclusion of raw kidney bean pio tens ill the diet for rats was shown to affect the wt. of 
some internal or ,ans. Of thse, itnaldition to the well-known hyperthrophy of the 
pancreas attributable to dctary trypsin inlbitors, the observed atrophy of the thymnus 
and the doubling tm wt. of the small intestine are related to the pritein or lectiu content 
of the bean diet, or both. Changes intissue coinpOsitiOl Of the small intestine were also 
recorded. Its pr(tein coiiteiit increascd by about .10-50 perc-nt and carbohydrate content 
doubled, suggc ;tui, the occurrence of increased mucinious glycoprutein secretion. In
creased I)NA content (by about 3)-,40 percent), hoever, also indicated niucosal 
hyperplasia. Changes were also uibservced ill mineral citent, urea concn., and some 
enzyme activities in serum and urine, possihly as a result of disturbances in systenic 
metabolist n li nione conicni., Or hioth. Results gase further support to previous sug
gestions that the Oral toxicity of kidney bean lectins involves local reaction sin the small 
intestine incombinat otn with their eflects on the systemic immune system and general 
metabolism. (AS) 
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29705 I.AEI4, I.; CA ,4.SON, G.I..; IDNIAtNO, F.l. 1985. IPartially puirilied Mhile 
bean amylase inhibitor reduces starch digetion in ,itro and inactivates intraduodenal 
amylase in Gastrotenterology 88(6):1895-19102. ii., :n., 35 1e., II.Iitttains. Sinn. 
(Gastroenterology Unit, tMayo Clinic & lountdation, Rochester, MIN 55915, USA) 

Ihaseolus vulgaris. IFnzymcs. I)igestibility. Iiochemistry. USA. 

Whether commnercial, beai-derive(i alplha-iuylase inhliiitoir preparations failed to de
crease starch digestioin illitutltanS because of insufficiett antiamylase activity, destruction 
by gastrointestinal secretions, or decreased activity il 0it' presence oif starch was investi
gated. A simple partial purification procedure to markedly concentrate the inhibitor 
(6-fold to 8-folhl by t)t:il protein content, and 30-fold to 40-fold ly dry wt.) was used. 
Compared with a commercial preparatioin and crude bean extract, this partially puriied 
inhibitor inactivated intraduodenal, intraileal, and salivary amTylase in vitro faster atid 
msore completely (P1less than 01.00)1); its specific activity was not affected by exposure to 
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gastric juice and was only minimally reduced by duodenal juice. Whereas tie rate of
amylase inhibition by inhibitor was markedly slowed in the presence of nondietary liquid
starch, dietary solid starch had only a minimal effect. Consequently, the partially puriied
inhibitor had no effect on liquid starch digestion, but decreased in vitro digestion of 
dietary starch in a dose-dc pende timanner (P less than 0.001). Perfusion of tire partially

purified inhibitor (2.,, 3.5, or 5.0 mgiml at 5 inl/itiim ) into tie duodenum of humans
 
rapidly inhibited imore 
 than ,94.0,990, and 99.9 percent of intralunminal arnylase activity.
It was conicluled that commercial amylase iiliitors failed to decrease starch digestion ill
 
vivo mainly because they have insuflicient antamylase activity: holever, a parlially pu
rified inhibitor with increased 
 specihic aciVIty is table in fiummam Jastromitestimal se
cretions, slows dietary starch digestin in%ito, rapidly iactivates aiiiylase ill the hmian
 
itestimial luJiien, and, at ac .eptahle oral doses, way decicase iiitralumial digesliuoi of
 
starch in huimans. such an ihiliibitor therefore deserves study. (AS)
 

03,42 

29117 IO\\';pl:lN, .L; IENI It, LE. 1986. ' lie efect of dism-cmoking on tlhetrjmsil

inhibitor and hemplmmlita:in1 , a:mliiliv- and ill%itro dige.tihilily 
 of hron hmeans 
(l'haseoh- %ulIgari,, ,ar. Stella). wimalita.; Ifantaumn 36(2):1.17-15-1. it., Sum. En., 26
 
Ref., II. (lDept. of Nutrition, tmi,. of lpims:la, Ilox 551, Ut pah 75122, Sneden)
 

'iaseOlus r Iuiii,.vb'lrS. Cookin' I) ihulity. Nutritive value,. Iaboratory experilliet'ls, ll USA,,.
lDlgest~lihty. I-elflilital 


Ifroim and kidhioy h;r; to ci kiii,lwstil;ecif;, a 2 illds I illa holmtholi Slow 
cooker A, a fitxcdhmv iill, 1 .1 \alt';)f r I0 Ii If, a fi9fi set.till,' (21) watts) for 2.5
 
h, Mid a hIWt ,e lll (12) \i i )t ti 7.S Ii. Ilicip. chill e.; il the heals .''IC recorded.
 
With trealiieon 
 the hi lluuanlA, ,over 'do pero't i ' l"aill i)in iiihibitor activities 
occurred aftir I.I at st1ith the ihlt 
illeniti, oiaciiv;iioii of tollof ;icti'l, \ts al i ,oumoplcte it lie end (f tfe 2 Ii wheiti 

tiiit. teomp reachf ,d() ulemes Celiiis. With treat
a
 

illax.lellipof I00 lJrIe; i"cl,;ii; h hul atlulcd. invilro diesti! dity of time
mu I lie 

hrearipfiroilili 0 as toi ditrhly unrcar,'<I !1 ei'ihe tre;ititeit Ity wa of conlrat',. only
 
2) im (I lieatwy Wa',; r'qijofd to dlstioy thi';w aciuvities siteii tie beauls w%,erebrought
 
to a oll Il allopell *vesel. (AS)
 

27290 SANI II~i,\N, S.; UI't S, I.; LARI\I.)', .1. 1986. I it hy idr l)lie aclisity 
illt'ol till; l h'd ;I l:s Nul.li.i .)diet.Nutlrilion Reportsi:trale el Iilne) leal ( Ifia.eupvlis 

lteriintionmal 31(,821-,2). 
 Iti., Nuon. IEn., 27 Ref. (I hllI.o I'fhysilugy, School of 1lIiar

ml cy, U, i . of I ; I;:ilii, "Icnterif , (illiar) I , , Silaiu ) 

IMh sC )uI ; l:., -XI}a Ii[Iolltoll I~l l; 1:1l1,'N lles, Spali.llllllzll 

Liver cauhul,;iu A ;Idl(II) ;mI ain puf, phata:;e :tit.e , both totial ii(] %ereflee, lletas
ured in giom\i male rat; cd ad lifuti pci of 7, 15, 30, and ,15day; (ondietsover (tis 
coitailliiif' either licatol sot'lear ;liic ()Iwifi raw kidney he;i Istie sole sources of 
protein. l)ets strei isocaloric and contl;iied ahout 12 perccit protein. Ciomipared with 
rats IM lideateud ;uyhulii alome, those led le ihfit contaihinig kidney bean showed a sigtif
lcaiit redfuitUtio () lI';; thaf ).(0§) in Iprolh rate ai lier wt. with no chanlges iii the 
aiiuot ohif t)ufiit;ike (per 100) p,body wi.);these effects %screaccsiiiipaticd by a signil
icant increase (' less than 0.05) il the activities of 2 lver cathepsiims, as vell as in tiletile 
activity of liver ;icil phuphatae. (,S) 

0344,
 

2730)0 TA.i II, I.; I.lE, P.C.; I.IIl:' I'I IAI, L. 1986. Small intestimal nlucoal 
hyllerld-.ill t'aii.il hy ai c:melnIaw.ie inhibitor from red Liliiey hican in ruit. .urima;l of 
Nuhiliom 116(5):873-8681). Fn., Nilf. I'n., 25 Ifhc., II. (Internatlional Int. for llat Nnl
trillin& (;ur.trointlitstinal I)iweause, Chiihe's Ilospitlal of Iuffalo, 219 Ilryant Street, 
Iuffalo, NY 1.1222, USA) 
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IPhaseolus vulgaris. Enzymes. Diets. Inhibitors. USA. 

A specific cnterokinase inhibit:)r (FKI) was purified from red kidney bean. Male 
weanling rats fed a diet containing this purified EK I (0.06 percent) for 6 clays showed in
creases in mucosal wt., protein, )NA, and lactic dehydrogenase contents in their small 
intestincs compared with age-inlathccd control rats fed a standard diet. Total mucijsal
eciterokinase and disaccharidase activities were, however. decreased in EKI-fed rats.
Thus, oral consumption of' F.KI froim red kidncy bean lead to small intestinial mucosal 
hyperplasia in rats. llie muccisal hypcrpli;a observed iccF.KI-fed rats is not likely dlue 
to decreased tuirliover of mcosa l prolellis as a result of reduced Ilor iiial proeases since 
lurninal contents of trypsici, cliiiotrypsin, and elastase icr EKI-fed rats were simrilar to 
those of control rats. EIcierokinase inhibitor may have a direct hyperplastic elfect on tile 
small intestine of rats. (AS) 

I .. C'Il NSI'l I YTOI I -NIA(K( I.L]1N INS 

(lit S. 

111171 KAKAI)I', M.I.; I:VA.NS, I.l. Griomth inhibition of rantr feId navy Ietn irraclins. 
oiournal of Agricultiril :nd Food Chcmistry 13(5):4511-4S2. 1965. Itia., Sum. En., 14 Ief. 

l'hasecdOus vui,arrs. l.tboratory arrimaK. l)rets loxicLity. fIhytoloaemagglutinis. Protein 
conrtenct. Inhibitors. Arimal plhy iogv,. 

F~ive fractions From r;aw navy IlMiriS Were lOUIId to inhibit growth of rats. Fraction 4 was 
the major grirwthuiicbihtirg fr;rc1roii. Alie gr th ihlirbitory efl(,ct of Iraction 3 and 
possibly of fractions I arid 2 on rats could he attributed to trypsin-iclhibitor ctlivity. The 
pos: bcily o tile prCseIICe Of a toxic haLtor other than he:nagglutinin aid,or trypsin
irilhii!tor in nay beans is discussed. (Authors suIcUMcary) I1I 

111172 II()NA\',\I(, P.M,.; SlIll, CA .; I IFINI'I, 1.1'. lIhihiliin of the gr m it [ rats 
Iy liririlic Iedci.c;,lmltini fratti ,' i.htted Irom 1nh'l'.e ,tiu;,uiljI:ri,;. Jorrnasrl of Nutrition 
77(1 ): 119-114. 1In., Sium. Fit., 2-4 Ief. 

I'hraserolus vulgir is. I.alrrrat,,r y anim;rls. I.c umre crops. Toxicity. l'hytoliaccniapglutiriis.
N. Irotein content. mrino acids. Acirnal phyoSinrhliy. 

A study \vas irrade Of the groth prrioollii properties of raw and heated samples oif a 
i. ofr h'guices iIIiudlc, Iih coiSisd vu fari', U tlCI acid' (tit;e icir, Caantars cajan, P. 
aurcus. Two I'. vullaris beans, tire black ard kildciy htacis, we're highly toxic in tire raw 
state, but ths toxicity could be largely Chiriiri1teui by autloclaving beans that had received 
prior soaking, icr w;tr. I lie other IuinUcN were relatively int xic lc the raw states and 
were little alleccted by heat treatrinet. Iractinuis porssessirig high elleic,(,hiiinaticig activ
it)', but which s, e devoid Of antitrYtc actiity, were islateted froic black aird kidney
beans arid fed to rats supplied %%till a basal diet coralin,I10 percent f protein derived 
front caseit. 'Ahst' ractlocs inhibited g,rrictih markedly acid caused death at levels as loy 
as 0.5 percent of lie diet. (Author's suincriay) 

03.17 

5836 .IFI"I', W.G.; VlKU,\ I .., C.. Iheal-lalhile groislh-inhihiniI'tg faclors ii beans 
(l'lhaseolhs ,ulgari.). .loJrirll of Nulrilion 9.1:2113-2101. 1968. Fit., Sum. 1Cm.,18 Ref. 

Ilascolus vulgaris. Grmti. Inhibitors. ILaboratory animals. IPlhytohienagglutinins. )i
eis. 

129 



A comparative study in vitro was made or enzyme-inhibiling and hemagglutiniri activities,
and tile effect on rat growth of 5 var. of beans (l'h1aSeolus vulgaris). Ixtracts of 2 bean 
samples were active in agglutinating rabbit blood cells and toxic when fed to jrowing 
rats. I)its prepared with these seeds stiple ented with met. caused w t. Ioss and death 
to rats when fed alone or wi.h a suipplemiielnt of 1() percent enzymatically or :,1-ld-digested
cascirt. I Itiia:gIdtltiltating; activity was odbserved ili the Feces of rats fed the raw beanl di
ets. I lie posilhihitv that tie healiirs are ,t least partly rc:;l,isille for the toxic 
effects was exariiled Three other samples (t hails had r s,mllicarit l l iilii 
or lethal effect. Rats Fed the raw hi-al orcals suppletlled i ith irel did nlt lina wt. hut 
grew well with a striilar diet stijleIIICeIted With eiiNryMiyIIally dligested caseiii. Stipple. 
ients of 1(] Iwiceit casi-in, I liercrnt Na glttriilte. or I] percent acid-di,,eted casein did 

nnt irmprove tr,'h sigir-iiantly, lit the ltter did whtee trlopphiaii was adlded. 
Antilrpsili ailnd aimtiliv'se activiItIcs irtrc low or aletit Ili sonit of lie seds arid hij.,li
ill others aid ilit(]l ot appear to Ie ditictly relatd to Iht jgrish inhihii (inieived. lie 
l)w |,>lih-%iriiriitittg acti of llikhellia;h iielic hislls lllthr lie explairtd by low 
ilgeStitilit ;l i ;Itt , ii itcI-irtiiltiirtg atiVly' ofi Ihe hulo [ treilIS dilllererlt fronit that of 
the Irps In1 i a iilctls iihtil)itors. (A t Ihor s sr iri ry) 

It I1IS 

.5122 IIlW C(lIt It, 0. etI a. Ciriiipairisilli if ihll h it *tlrhliliir ili slil t't1i1 
(IP laitllli filliillu rs) iiit hi currirlrilii ieuis (l'ti:iiur-. sil ari%) rnd their inlieril.unce. 
Ili'i tochlei ir) 8t:17.1- 7.34. 11(0). I'n., Soui1. I n., 1.t ICl. 

;ltl I otl: s.h I);I[Irii IheSll ;Ih Is' It I Ie IIi tllIu; LI t ' IIIt )lisIt a egatII ve 
hl~iltrra''lttttitt tcq ec r dcilct'dh. A pwli~e,C r;ist': taidit' the Saille speCilicity as 
cor unr Ior wle (lhtseolts lgat,) (lI I.) ahtldittna;gl,.itttti tiitosis inutah iniduced 
hlItr:trI Ilynrth ctlktirvc. 'Ilv iehid similarly ti cotmimron heart extricts iii 
ttritrtri itt'l~t'€;tWI I l I t, t ';P; 11,1il to
itiill iiin;e of th' I I\ Jloulo Ihc' )-~ tlltr C t, il pomlvt, anld illwd m idh poIpulaitionl's it 

i C %,t ;I ',illth u ttllil trall11:lt (if 

is cttilcluil h tt n to gtmlcatltt >'h'Lcti p s stie aditl, htiiCc, noi vital role exists flr the 
bfliair ;ig,{,lUtrlr t. (AutntIth S stnIll ;it ) 

156.1 Il tt('llll, Iht'Iluiie nteivin :ll.hiin iii nilila lil 'ulis aieil bitedri frim(). oIt pi 
soulh \iAit'rica (i'li iru, ;ili giriilinrilItiir aiik lnd' euin\, itl:rik I..). I'roct-cudilll if tire 
A 

t 
ric anliSouiu-tv if Ilorliliurail SNuivice t12:69-85. 1969. Irn., Sini. I-'i., IS., I I It . 

I'lam.,tilu- ttl';irt. hilnt :',lthtlii. (t' i ltk-t.s. \I utalit. iinltivars. Ilait lreeding.
\tellet~la~. 

p l 
vidual p ri: 1s wilh tiit a;glttirilailng auchvlry. II ail vii llt (tmtiliihidhce ) study Ihe ilt's
elie if ;q I-,ltiiIntr v. gr1 "Il'dt( ,ts il l a t 

It was shtosit that t it \,IlI IItt-airhl;itn pNd u r t i o N V.\\'.Atgeuutiria i t, exist itidi

%% ha- rttl hy a1',inltl' di llii tlw. Sivls l f i r 
nulioer tl I tni t-neiis h;ii cv. have h li-nmi;ivt'- il l th err , ii ligg ,r acityt irl 
nlder ti ;toluy the ihtstrW tolrlUtlli ura ol ; lilltir-Ire cv, ;lud i dlw Ctirls iru, hiauut 
the rigit if the t mndlln;' cv. Ah.%eirse ii tof.illit llli aiCLlVit' uccL ; IIi abonut ll1 
perceit uif rh- irivettated trucrtil (1opingit (it Itle alie heni cv. ili 2 priitipal ev
olttiointar trtIl.ii: iu ptic'etusd ili c i wLtlllitlw th tl ie ltihit tt f t lr Ie titc l acto r for 
a t!Cl1e if : lllttllitln. It %;ttCil thlt ;c'l, t tr r e . noti ih)vlar ,icallytril, lelated, 

.ai d caLiIIto hil tI c(e C1' romlin;i;,llintttirn-hre Ia.ul) ullgiictis polp lat i ns.NT c ah 'I hus ab
selce of ;q-_!lkhillllll ill ;i seth: seerrs tii lite cai st-'l biy spiaadically occurring 'lost 
titLtaltill)'. (A thor's %-iiniilrary) 
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3764 ,JAFFE, W.G. Factors affecting (li nutritional valie of heats. In MIilner, M., cd. 
Symposium of Nutritional Inmproeiinent of I'ood ILecgumes hy Breedingt, Rone, Italy, 1972. 
Proceedings. New York, N.Y., United Nations, 1972. pp.43-48. ln., 10 Ref. 

Phaseolus vulgaris. Nutritive value. Amino acids. Cooking. Digestibility. Plant breeding. 

In expt. conducted with rats, it was fonid that diets containing raw beans were toxic 
while those with cooked beans were not. I lowever, in the latter, the addilion of met. was 
necessary. The presence of different types of' heinaggl tit inins in red and uwte bean var. 
originate signiticant dilferences in toxicity. Soaking and cooking destroy the 
agglutinating activity and reduces their torxic action. Studies conducted on antinutritional 
factors contained in bean seeds presented tie following results: ,a bean glirbuhiI, dilerent 
from tire trypsirr inhibitor, interfered with the hydrohic action of 7 proteases tested and 
cannot be destroyed by autociaving, aflettirig digestibility. '1 ie digestibility of starch by
pancreatic ayivla;se was evaluated Iii vitro. Air arn)lase inhibitor, present ili mrost bean 
species, is desrru)ed by leat; little is known about its physisdogical importanie. Other 
adverse factors that ae not dlestroedl by lia are: phytic acid, which interleres with Fe 
absorption, aIld latulenice-proiducn,, iactrs, wiich are being studied. In conclusion, any
study related to tire generic impioement of the nutrition 1iII Le Of beans should be di
reted not unly at a pirterti jilld suilur-cot;aitlirg aino acid level but also at tire content 
of toxic ieniagtiirlls arid dlgesibihity. (Sitirmary by C'(.P.G. 1 tans. by 1.M.F.) 

50)98 .IA:I.:, \V.(.; ItMCII IF, 0.; IA,\.ZZ., A. I)etection offour 1 lles of 'peific 
lt~tulhytggldIith;i in Ifit'r rnt lines of hew; (l'tiaeolri; liri,). .it.chritt fur
thnunuiit;ittfrshu and IBilutin, 1Z:-I139-.17. 1972. Iin., Sim. En., Dre., Fr., 15 Hef. 

PhasColus VulgariS. ll) tnreima, gltitrnrs. Cultnvats. Seeds. held esperimnents. Analysis. 

When tile henra;,,,lutlllahir1, action of extracts froi grounril seeds Of differernt lines or cv. 
of beans (lihaeulis sIlli'i rls) was tested %olthblood cells from dlleretIt arlitrlals, ,1 illfer
eut patterns of activity \rere distm;'ul;hed. I lie rnot commrnr type, called A,
agglutinated all blood types te-,ied with the exceptinmi ol cow bliod .ells siich were reil
dered susceptible to a,,lrti;tti by Icatilelit \ith Ir plsi. type-It beans \\ere active 
on ;ill the bhoiil types ,Xcc-hrnt hrsll-rearted cow blond, ty;e-C bean extracts al, ,hrtinated 
strongly only trypsri tiealel cw.\' blood cell; aid prilas;e-ttecitld rat and hiarlster cells. 
The last type, called l), had little if rall)activity uitlh tire exceptiror oi its action rit 
pronase treated hanster blood cells. I it riaglutlilatrir, activity tt typsin-treated 
coss blood cell; of A- or C-i ype extract; siaks trot des;tr',,d alter 90) irinutes heating at 
,0 degrees CClsiu; but te atsl, ity ii raIlt idol cells was lost. 'Ihe helllal-glIIIntilla ,activity of etnltacts of anry ire of Ihs rlln beall types toulld Lo absiribed (in rabbit or 
trypsin-treated cm hlod cells ;itn telcaed again by lwaitm , to 56 ihigrees Celsius al
though !ile si tie :f.tt c-tls Srind ( 1tt agplutriait these types rIf blood cells. lire (isap
pearance of at least ilie cnmiprtlcnt of the can exiacts aitler repeated absoirption with
blood cells w;s detected by Iiiirinletn riphrlels. 'lhis comrpornent \w:is detected in tire 
supernatant alter rcle;rse finm the ells. 'I lie corrrspotding rrunrprecipitatirrii litre 
could be stained With sUdall black indicatng that it was cau';ed by a lipoproite. tite 
poSsibihty that the A-type achirity is caised by a conmbination of II- and C-type
rentrrgiuutiirs is di-cuiss;ed. 1lie tesults of a cross breedirg experiment Murich revealed 

tire fact that tis aci ty Is inheritedl s a gsingle,ilillarit tallt is evidence against this, do 
possibility. lie rs ofI tIf. t-l.trctled cOw bhlod cells and rabbit rbc for testing different 
fractions frot bean extracts is tecommicrided. (Author's sunnary) 

11352 

17816 KO([Tt-, It. 1972. I teat resistaInce of l tntihetalnhtinins i Ise'nin, fodilmix
lures* cont:tiriitg hemils ('th:,seolit,;tturir). Icology of Food and Nulrition* 1:.303-307. 
IEll., Su t. tI- ., 15 Ref. 
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Phascolus vulgaris. Phytohaenagglutinins. lean flour. I lurnan nutrition, cooking.
Composition. Tanzania. 

Thc presence of hernagglutinins in foods prepared from bean indicates that they are inadequately cooked. I lemagglutinins were found in 22 percent of samples of a mixture
of maize and bean flour cooked by African mothers in their homes. There is consider
ably less risk of incomplete hemagglutinin destruction when whole beans are prepared inthe traditional way. The possible hazards of incomplete destruction of bean toxin and the
possibilities of breeding toxin-free strains of I'raseotus beans arc discussed. Data sul"Pest
that bean flours which have not been adequately treat-treated should not be used, espe
cially as a weaning food for infants. (Author's sunnary) I 10t 

0353 

3717 IABII.IN, J.; Kll:N'I', S.1'. l'osilhle role of lhytrhae'napglnn in lPlIaseolus 
vulgaris L. Nature New ' Ioilogy 245(140):28-31). 1973. En., 5 Ref., II. 

l'haseolus vulgaris. trytraerr l[utirs. Ilrizobium plrascoli. Seedlings. Rools. 
Nodulation. Ligtht microscopy. Seed. 

In expt. with plants of I'atcous vulgaris var. Seaw.,Y and Rhizoblirt phaseoli isolated
frot these plants, it was concluded that phytrhe rtggltrrrrrr (II IA) is capable of binding
Iacterla to tie roots of P. vulgaris at sites suitable for the infection of the plant by the
bacteria (roots a lhe imti:l sourcehall ) of tie lI IA in the germinating seedling is 
probhlbIN, the cotyledon, but the plant is capable of synthesizinp PlIA when mature.
(Sur1rr:rry by I-eld (7r)p Abtoiacts) 

035-1 

5059 MI,\ l.ONIl'.l, ;. et al. tsnlement, irolrietes ihN,ico-chiuiiqtle et Iocali,:alijn ill 
,io d'umne h.tt el Iratttrtille (lectirre) le I'la,,oln'; ,rrlgari.; I.. (,ar. rouge). tisolation, 
lilysieocetnlic'al Irtroperti, ard lo'aliiation itt Niso (f lectin Irom l'lstols ollgaris I..).
Pi')siologie Vcget ale 2(3):519-5.37. 1973. 1r., Surmot.I'r., Fn., .11 IRef., II. 

,PliaserIus vulallrs. lnrl r1. rlralysis. acids.Anhrythl Amino Cotyledts. Cell 
structtre. 

The lectin frr,, a red bean var. was oiolated frum four by extraclior-l witr physiological
serrrrr ;rian purild by armonrrrrrurr soflbre [recipltatrrrr and Sephadex G-50, D)lFAIi
Sepha:ex, Sephadex (;-200) and ('Ni-celhioe chrornatlrapry. Tie Inairt 
plhysrcochernical prLPwrties--nol. wt., arrrrrno acid alnd carboh)drate composition, absorption, t]ujrrrrrculce, ard dhroic spccrr--tf this l,,ycoprotein :rre reported.
1ltrrrrnrurdilllr';sir, il InrUrr-ltcctrrophorems ld t Trrrr)rr xirLrs e assays indicated thratlectin is hucahred in tire cytoplasmr of cotyll'h rnd emhrvo cells, (Author's sumrrary) 
1100 

01355 

70.10 CONII:RAS, S.; FACIA', AA. lactore,; t{xiecrs de leginulto;s:; Cl tivada; ell 
Chile 111. I letra:tltinirna;. (lrsie ,ictorsill ( hilean legrrrmes. Ill. I lem.htiuifilsins).
Archi,,os Iatirtrra ric)anrs lie Nrtrici,'rn 24(2):191-199. 1974. Fs., Srtm. Fs., 'u., 20 lte. 

Ihaseolus vul,;rris. I qgrue crop%. Seed. thhybolrerr[rglutirrrrs CultivasrS. I turnan nu
trition. Toxicity. (:hile. 

The ptesence of"crrtaggl'ltirrs wa determrined it tile following legunes grown in Chile:
lIhsCOlus vurrh ;Lsvar. T6rtola, Arrot, Zeus, ;nd C',scorr6n; Vicia laba, I.athyrurs
sativus; tlistmr sativum; Cicer arietinum; Iers escrlenta, (lyctlie mrtax, I upirtus albus, I
lutcu., and Prosrpis tarirarulO. I rypsin-act ivaterd rabbit au cw crythrocytes were used
for tie tests. 1) vullguris, especially Tortola ard Coscrrrii, had the hiighest activity on
bat!: types of crythrrocytes. Wilth the exceptun of I. Iuteus (tio activity), all tire seeds 
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studied had active hemagglutinins on rabbit erythrocytes. P. vulgaris var. T6rtola was 
used to study the effect of different heat treatment on hcmagglutinating activity. Best 
results werc obtained when cooked at temp. over 100 degrees Celsius. Soaking alone or 
used as a pretreatment did not decrease hcrnagglutinating activity. (Author's summary) 
1100 

0356 

4890 JAFFE, W.G.; LIEV EN, A.; GONZAIE..Z, I). Is;olation and partial chlaracteria
tion of beariphytollenagglutinins. I'llytocheinistry 13(1 2):2685-2693. 1974. En., Sun. En., 
32 Ref., II. 

Phaseolus vulgaris. I'hytohemagglutinins. Seeds. analysis. Cultivars. Field experiments. 
Sugars. 

Extracts of seeds of 21 bean cv. %vere screcned for heinagglutinating specificity and for 
mitogenic activity. Four types could be distinguished in dillerent beans, two of which are 
mitogens. Two lectin fractions (alpha and beta) were isolated from each of the four bean 
types. The NIWVwere estimated by exclusion chromatography and component sugars by 
paper chromatography. I lemagglutinating activity, inhibition of hemagglutinating action 
by sugar-derivatives and glyco-peptides as well as initogenic action were determined for 
the 8 purified lectins and 4 control preparations. 'lhe alpha aiod beta fractions isolated 
from two bean types had only in. mitogenic action, while those from the other 2 bean 
types and all of the control preparations were potent mitogens. All the nuitogenic prepa
rations agglutinated trypsin-activated cow red cells anld pronase-activated hamster red 
blood cells in higIh dilutions but some were inactive when tested with human or rabbit red 
blood cells. (Author's suMMary) 

0357 

3961 ,JAYNI.-\II .I.IA.I, ..J.; IIUI;I.SS, C.I). Further oiervation, oIn the toxicity 
of n1avy hears (I'ha:,1%n,tdu,h s illgari,) for ,J:imal tse uimril (Cotlrnix coturnix jalpoica). 
Journal of Applied Bacteriology 37(I):1.49-169. 1974. En., Sint. En., 33 Ref. 

Phascolus vulgaris. Toxicity. I)iets. Soluble carbohydrates. Protein content. 
Phytuhenagglutiiiiis. N. Iacteria. Amnalysis. Poultry. Animal physiology. Animal nutri
tion. Ilacteriology. 

The lethal and growth depressing ellects of Iceding raw navy beans (RN It) to Japanese 
quail have been shoiwn to be due neither to poor palatability nor to dialysable, lipid or 
carbohydrate con ;itucnts, but to a protein material soluble at pf1 3 and precipitable to 
saturation with (NI 1,1)2S0.t. This material proved resistant to digestion by pepsin and 
proteolytic bacteria but was destroyed by autoclaviig at 121 degrees for 15 rin. Germ
free birds given a diet containing .N It which had been fermented by colifornis grew well, 
indicating that toxicity of RNIt is not dcpendent on the release by intestinal bacterial of 
poisons from iririocuots precursor in the beans. I'xamination of the effects of feeding
diets contairing othcr raw legumioe seeds to (luail have shown that toxicity is associated 
with the presence of high concentratiolus of phytohiae magglUit inis (I'llAs). Quail given 
RNIt diet showed a greater incidence of liver imfection than birds led an autoclaved bean 
diet but bacteriological examination of gut contents of such birds revealed no marked 
qualitative differences. Chemical examiiation of gut contents likewise revealed no 
marked diffecrnces. Ixpt. with gnotobiotic qlaUI showed that coliforms derivcd from a 
var. of sources wrerc capable of causing the death of" birds on RN It diet and that the no. 
attained in different parts of the intstitcne by a single coliform strain were not allected by 
the diet led. The results suggest that toxicity of RN It may be due to impairment of body 
defense mechanisms by I IA leading to tissue invasion by normally innocuous compo
nents of the intestinal microllora. (Author's summary) 
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7105 PUSZTAli, A.; WATT, \.I. kIoleei:b of Ph~lmeolu. vulgari.i; a comprehensive
study of fractionattion. lioclilic. et Biohli.ysica Acta 1(365): 57-71. 1974. Eit., Sum. En.,
67 Rf., II. 

Phascolus vulgaris. S :d. P'hytohemagl utin ins. Analysis. Inhibitors. Proteins. N. Amino 
acids. Sugars. 

The results of fractionation studies and chemical, physical, and immunochemical investigations established the existence of a range of closely related glycoprotein sin the albumin

fraction of the seeds of beans (l'haseilus vulgaris). '[lie isoeleciric point of these

glycoproteins was found by isoelectric focusin, 
 to vary between about p1 1 4.5-6.9. Theirsubunit Compo0stonM , oMwever, was very smular; they \(re all made tip of 2 lypes of
subunits, 30,(000 plus or minus 1()0 :ud 35,1100 plus or mius 1,000, resp., in a ratio ofabout 3:!. The chemical c:omiposiition of these glycoiotelins bore a clhse reseiblance toeach other. I lowever, small differences were also found that iiglht have accouttied for
the charge heterog,,eneity. Ai innmnochemically related glycoprotein was also Iund inthe ,lobulin fraction. A his, ho%,ever, was tiMie up by subunits of the size of 30,}000 plusor minus 1,(001 and Iwas different iiiiiamino acid colmpo;itin. AIese glycoproeitis wereshown to be [ii',1',10limir; or isolecis of" rid or whitle blood cells. 'lhey were also found 
to interact sith othi Cells sIh as flat Cells and to ie able t iohild carbo mydrate-type rInaterials. I lo,,ever, these isolectims had miegihile cllects on lymInphocyte transformation.
The extent of all ilmlliVles was striiuily ft-nelmlero un te isoelectric point of theisolectimis. 'Iliespecihitly of lit,ieraclim fiui\eser, was appa:rtently lhesale; i.e., theywere all Inhibiled by sitillet commpoiundfs icliudltni; N :":!:yl-l).:ilctosanlitle arid
glycipeptid's coitalil;, N-acetyll-) gluciisamne, nianinise, and ilactiise and obtained
from fetuin. 'I ie limsihble mnvoklserent of these lsolectins 
 in bean toxicity is discussed.
 
(Author's suiniary)
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5313 .IAI"[I, W.G.; t;OMIFZ, ... Beau%,, of higlhI. or low toxicity. Qualita,; I'lantarun;Plant Foo(L, for I hmau Nutritim 24(3/4):359-365. 1975. it., Sum. [:if., I)e., II Ref., II. 

lIhiaseohus vul' ;ris. 'eed. l', iiemura' ltrinis. ILaboratory antimals. Toxicity. diets.

Cultia:ms. Autnl;il 1hiysiolh)gy. Veiieziielil.
 

Ixtracts rom sed; of , bean cv l epreseinltig Ow I,hieininaglutiiin specificity types, wereinjected into lce. When injectud by the Intr;iperitolieal route, the 1.1)50 for type A was
470 tl,; It,150011; .midiI). greater than A01 tn,,kg , calculated as injected beanC,5.01; 

protein k,,/boidy ms. Whim al- Ie intra'eoeiuly, the l)-type extract was also the least
toxic. Intiac-rtilal iijecltiilsof the 'I extracts pr(duced local lesions that 
were most se
vere vith the A-lype extracts and very imild with the O-type. Genetic selection for the
nontoxic D-type bean is recomitnended. (Author's suttinary) 
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1.1733 NOCIIMISON, S. A mcleoiside Irilihosphiate phoiusilhohydrolase fomoil in preli
rations of red kidney heatn idhntolnafgltiuiu.pmrilieatiinrid chalracteri,:tli. Ioh.I).
lhesis. I'lhilrdellllia, I'en,+ylvali:, Tle Ilahnlemann Medie-cal College and IHosplital of 
Philadelphia, 1975. 1Ill. EA., Sum. Fri., 126 Ref., II. 

Phascolus 'ulg;tris. Etizynies. Xl I1. liochemistry. analysis. Irotein content. I luntan 
nutrition. Ca. N. 

The red kidney bean has been founl to le a good source of an enzyme which catalyzes
the hydrolysis of the g;;iuna-.hosphate or purine and pyrinidine tucleoside
triphosphiates (Nl'l'ase). 'Ihroughout the irificatiom of the NI Pase a complete separation Irom a litwagglutitnn protein ptoved hlfticult and wVas suggestive that both the
Cnzye ;ii] ;ejttagglutiiatiii,activities were iInherenit to the samte molecule. I owever, 
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by adsorbing the hiemagglutmin of human red blood cells it was possible to cffctively 
separate the 2 activities. The enzyme, although devoid of any leciin-Iike activity was very 
active in hydrolyzing nuclenside trphosplhates (15010 mictomoles Piin it, mg.protcin). 
The enzyme reaction can be stiloUlated by either C a ioms or by Na ions i tie ab sence 
of any divalent cations. A nool. wt. of 12 5,000 for tire en/v'te has been estimated using 
gel filtration chromatography. I)uriing SI)S ptlygacrylaidc t,el electrophoresis a single 
band was found correspttoding to a mIol. vt. of 6S,000CJ iilicatirig that the eiizynie is a 
dimmer. The enl/voti has a visible absorption spectrum cisisiiig of a single broad ab
sorption peak having a imax. ai 5-5 im. Ili tli presence of diltiioite the absorption peak 
disappears. An I-I'1, (electroin paraiiapnetic esoiiacte) %canif the enzyme hiis detected 
the presence of roi It i it- oxihlwtd yin,ye and iroll II ill the dithionite reduced 
eCnzyiiie. A tliaiIiiittie deCrinatin for iron resulted lin a Tii. iiiol. mt. of 7t0,00O0I 
Suggesting 2 g Morris of iioii, iiiol. of elzymve. the en/vne is also a glycopi teini coll
tainig 1 perceC i-utral sug;rs. A piot;Ible role il mil iransport has been sugested for 
the enzyme. (Author's suinmar) 

59.57 PtISi IA 1, t.; (It,,N I, G.; I'.1 I i1,, IR. Nntrit itmlal calt:ion or" kidney heatis 
(I'lhaSeolIIS ,, ll:ltis): tii isjlaltimi anl pat ti.'tl c;iral'e i/atiti of (toxic co ,tileni,;. Jour
liail of Ole S icince of I"mid ai l A t iculture 26:1-19,-156. 1975. I1i., Stum . I:u., 20 Ref., II. 

IMhaseoluS vulgaris. 'rotcin cttent. 'I xicily. ILahoratory aniimals. Diets. Sced. analysis. 
Amlito aciLs. 

(-mntpitht itssc ITi:I'i;tiliI si.it,. MIiThe iLieillt; of lte ,ods of twoi var. of cioiimion 
bealls (tlive Otts tilri,) o't caried oiut tlie lrz.iitnis tinf;miiedweic evaluated or 
toixiciiv ti Ct1,isl C, ,itCiiuu : (in CiNiseIldliti coiiiamliiil', 5 percenttli ,rit -l if raif IT t a 


,
caseitl pirtieis alld '; I ir icI mitl l tcilititl Ieall im tipporitional amiouiits ofpitl r 
fractitnatdc ii tttraitls. I h loss niel. dllWt iiia;t'iirals oid tCie structural water-IOW tliqlt 
insoluble cm h()hvdr.ite iotcinch citiplt',' (1It I1 pircliC ollie seeds, r,,p ) had littleanid O 
deleteritus tllect ti l r;a i,:,sth l't i iin e II*w,rstr, huh prttitii lraciiosS--lhe 
altimiiiii p((..I IL lieC ' l Ihe (I I lt l ilit' seeds)--were1 (TLC ( e ) ;1il )luhlutlIji IlIeI 
fOUld it ioxic.e 11.ier IaCII0II:tiii %kitlhCOiIIljII ki Ilj w-vltage elcOLriphitresis 
iiidicaed lat 11in t Ohli ' Ili v ,I Ow hal l ll lioti IIuilII lie related ts tie pres
erice oif a raitn (d ()i ,c, r A u' It;II 101, hutI I! I Iit'IILti Ilrh i Iieil ii allt iipli
t ed ITTthe toXlc.ity {ld 1 ,r , ! ,1h:1 ll, Il1 !] il:,. t! l;;Iako fi i n,,lrawtd that ll ( Ih 

mnajor !,t( tal,.e p,[olk'i , ,' - 1, :, illH I mid 11 mi, d di thit ,mlFiiihibIHt s, Mhm.hi altogelher 

Itlead p ,ub itt I( 1 i Ow C' Jl ' illitll ctill hatw ilile ionily a small coitrib
titlii tn lie titslct\ (Cd tllitl t ltl , (\lith l s slllllliary) 

27-122 1I A\I I*F, It .).; IIIS II'I), It..;I ,(III ?, N.I. 1977. Iiological and 
biitchiemiceal lirio erl iter lil , .lourIti al "of CliellitiryI' lli.tc u tiklt'ulih,;. r I ilogical
252(9):'9(,l-29w,€. in., ."-,rn. It., 2(, IUt'., 11. 

Ihaseolus s-oh aris. I'iiliiiiagglultls (Clythh)ralte cioCemii. Proteins. Analysis. 
IBiochemistry. I S\. 

Alfinity-ptrifiitd llvitliiiigtT.rliiii hi l t d kitdney ieat restlves into 5 isolectins by 
SI'-Seplhadex tilt ex Iallung IIrtiigthigitp iy. Iecm .c es Camiing Irom 311to 130iii' of 
proiein For cacih T'; ilii tie t;1;lI' ;iCthi ts d. 'I lie ilI CitlliS have similar arniio acid 
c)llpotsililiis ilnch (i hr itily Ililteillit, lyin, atil trjitiit. A di i gisI ing lea
itie of the ammtitto acid ciiitlmlll I; Owitial litck I 1,!c taillaiiitg :1iiniiti acids. I*ach 
isolcctill cilli;till alhu I peicC mani;e anld 2.? lerceiC NtaciylI)-hlcmSamiile. All 
isolcctinis oi tltllitil i-sis Inlin[ siol l ittlteit tndis under deniaturing and 
noimdei;Uriii tonitin-tii Ili ptlyacrylaid ,el!;, oid all have appsareiit subtimit 11ll. WI. 
of 33,U()1) by SI )S-ptl) ucrylkuildc JCil clccii tIIIrcsis. 
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9608 NI()EIRA, R. IDE A.; IIAt1RONIE, .I.C. fairification and p'rltial characleriiation 
of a h.ctiri from Ph:aseolus vulgary, l:aint 1977. En., Sum. En., 24Physiology 59:783-787. 
Ref., II. 

Phascolus vulgaris. Analysis. Amino acids. I'hytohenagglutinins. I lydrolysis. Carbo
hydrate content. Ammonium sulphate. N. Irazil. 

A method is presented for tile from var. Rico 23,isolation of a lectin lrazilian dry bean 

through extraction in acidic (pl 4 ttcdiuttt, fractionation with ammtonium sulfate and
4.2) 

chromatography on ) A1:.-cellulose. The lectin was shown to be homnogeeous by gel

electrophoresis and isoelectric focusing. NIMol.wt., determined by osinonctry, was
 
100,251 daltons; tie isnelectric point. determind by isoelectrc focusing, was [ifp15.1; aind
 
the extinction coefficient at 280 n1 and pll17 was 1;tcin(I - hlielectin
percent) 7.85. 
was shown to be a glycoprotein with 9.1 I percent neutral sugars and 1.4, percent atnino 
sugars. Anno acid ctmposition was characterized by tileabsence of ntet. and a very low 
content of half-cys tine, with a predotnrlniance of acidic andlhydroxylated amino acids. elie 
Iectin presented no specificity when tested with red blood cells of all groups of A O sys
tei. (Author's summary) 

036,4 

llEffcts of i.;svtry 
hearts (Plhaoeolu,; ulgarik } on chick groisth, surtiv:tl rate, inletiniial micrthr:a, aid re
sporse to airtihiolic Supplencots. I'h.I).Ilisis. I'llmant, \V'aslhiiglmon State Uniscrsity. 
IDepartment of Animral Science, 1977. 1,1p1.Flo., Suim. IE:n., 2116Ref., 11. 

3081 IUNTAWAI I, (.;. ingredienk iocloling rav, aril arlloclav.ed 

Phaseolus vulgaris. Anial nutrition. I)iets. PItytohiacm agglutinins. "Txicity. Chicks. 
Nutritive value. Dietary value. 

Expt. were conducted for3 wk. with day-old broiler chicks to study tie effects of diets 
containing tiale, rye, atidIRed lexican dry beans, raw or autoclaved, ol growth sur
vival rate arid intestintal microllora. The ifluence of chick age and supplementation of 
antibiotics to the diet oltloxl i.ty of rav beatns was also studied. Chicks fcd taieTgrew
signilicantly blcter thai thome i either r)e or beans andIharliored 101(2) to 11(8) of each 
of the coliforis, l.actobacilh arid Str[ cOcIcu.S lecalhs orgitllstnsg of wet intestinal fis
sue. Adding a peticllin supplement to tmaize diets tidniot improve growth or influence 
microbial cOuntS Illtile tstilies. 1 )re causcid depressed growth, reduced tibia ash, a 10
to 1(]0-fold iricreae it ire initestirial mticrobial couLIs and adhesion of nmicrobes to tile 
intCstina;tl titJciOsa tif the chicks. A siittlhcant growth response, aloiug with a 10-fold de
crease in the ittetial cCoutrs of collfrsi; arids. tecalis anld a reduction irt tie ctutits of 
ticroorgariisms adhered to the iltetillal irtiUCoa was obser ved wtheillthe rye diet was fed
witlh plocaile pelicillin. I llgh level Of raw beans cadel poor growth, high mortality 
and a 10- to 1(00-fold increase iinthe ito. Of lliicrotrg;nIsis+; ill tileintestinal lulnell, ad
hesion and colonizatino of ictohes to the intestinal rititcosa, and passage of 
toicrooranisns acros; the ine.stinal wall into tile circulatory systemrt. A var. of aerobes 
and facultative aiiactbt.s were isolatid riM blood, livers, and kidneys and pathologic
changes wvere observed in livers of the clicks on these diets. 'Ilie high levels of raw beans 
also resulted in a sig'bc;tiit reituction in iluctse absorption from tire diuodenum. Ab
sorption of glucose was significantly increased when tle raw beans were 'ivcn with peni
cillin. dietary alibiolic sulplements to (lie raw hean diets imprtived chick growth, 
inluenced (lie of microbes, reduced adhesit if microbes to thecotlllls intestinal 
ititestintl tlliUCOS;t motttaty. A cottinaltion of procaine penicillin (500:l1 teduce] hick 
ppm) and carbadox (251 ppm) reduced mortality from 61 to I I.percent. I'arenterally
administered antilotics were equally elfective illreducing mortality in chicks ot the raw 
bean diets. AtOclaving, beatns improved chick growth, decreased the counts of intestinal 
microbes illtilelumen and tileno. of microles adhering to the intestinal mucosa, and 
reduced chick mortalty. Addition of penicillin to (le autoclaved bean diet further re
dtced mticrihial ;adl"ic-.,l iortality. age anid dietary level (of rawan(d climinated Chick 
bean s inluencd Iearn toxicity. I)claying the feeding ol raw beans untilthe 4th day after 
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hatching or reducing the dietary level of raw beans from 80 to 40 percent significantly
reduced mortality. A bean fraction high in hemagglutinin caused in vitro clumping of 
chick erythrocytes and intestinal mucosal cells; whereas a fraction isolated from 
autoclavcd beans did not. These observations show that some of tile dietary ingredients
and antibiotic supplements to the diet influenced the intestinal microflora of young
chicks. Thc results also indicate that both bean agglutinins and intestinal microbes could 
be partly responsible for the toxicity observed in chicks oil the raw bean diet. (Author's 
summary) 

0365 

13108 EG(OIIN, IJ...et al. i'Ihascolus vulgaris isolectin hiading to hunan erythroeytes. 
Journal of Biological Chemistry 254(3):894-898. 1979. En., Sum. En., 32 Ref., Il. 

ilhasaolus vulgaris. Phytoliaernagglutinins. Analysis. Ihoman physiology. USA. 

Bean isolectins [A, 1.3, 1.212, 1.11.3, and FA were isolated by affinity and ion exchange
chromatography. Pure isolectins were r;'.;clatcted by the chloramine-T method with 
Na(125)104, and their binding to huma:, erythrocytes was studied. A normal erythrocyte
has approx. 8 x 10(5) receptor sites/isolectin; however, the association constants (Ka) of 
binding increased from 1.1 x 10(7) NI(-I), with increasing no of F subunits/tetrameric
isolectin molecule. Isolectin to crythrocyte bimrding reachedcequlibrium rapidly and was 
reversed by fetuin. All isolectins ciompeled with (125)11-I for crythrocyte binding sites,
with a constant (KI) simldar to the Ka calculated for each resp. radiolabeled isolectin. 
When isolectin hindirig at 0, 4, or S dtgrees was compared to that at 25 degrees Celsius,
there was no reduction in the no. of binding sites/cell, but the Ka of IA was reduced to 
3 x 10(7) NI(-I). IExcd erythrocytes displayed smilar isolcctin binding characteristics. 
(Author's suiniary) 
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17462 MANCINI I 11.110, .1.; I.AJ01,0, F..; VIZEU, l).M. 1979. I.cclins fron red 
kidney beans: radiation effect on agglutinating and mitogenic actiity. Journal of Food 
Science 44(4):1194-1196, 1200. En., Sun. En., 31 Ref., II. 

Phascolus vulgaris. Seed. Ilrytohacrniagglutiniirs. Toxicity. Analysis. Iiochemistry. 

The effect of ioni.'ing radiation ornl hlnil? ,luti natng i and milogenic activity of purified
phytulrhCagglutniln in solution WaS sttuiied. Beans irradiated were var. Rico 23 and 
IPintado fron ItrazI. A dose of 10 krad is nceded for Sotpercent destruction of tile 
agglutinating capacity; the initogenic effect is more resistlant, 70hkrad for 50 percent in
activation. Results indicate that the agglutinating and nutogenic effects are due to differ
ent structures. The radiatin elfect at, glutiat atviry is all exponential functionon iig
of the lee tii concr. Macroiilecular changes, followed by polyacrylanide gel
electrophoresis, were evident for doses higher than 4t) krad. A dose up to 3 Mrad was 
ineffective to inactivate tire hienlapglutinin in kidney beans even with 30 or 60 percent 
water content. (Author's summary) 

0367 

14665 ANIUNI.S, I'.L.; SGAIIIIERI, V.C. 1980. Effect of licat treatment on tile 
toxicity anod nutritive value of dry bean (l'hwaeolus ulgaris var. Rosinha G2) protcins.
Journal of Agricultural and Food Chenistry 28(5):935-938. El., Sum. En., 21 I ef., II. 

l'hrascoIlus vulgaris. Seed. Protein content. Proteins. Airino acids. enzymes. Inhibitors. 
Phytolhacmagglutiniis. I leat treatment. Analysis. Toxicity. 

Proximate composition, amino acid pattern, and toxicity of an unheated dry bean flour 
and of 6 other materials obtained by fractionation of tire flour were studied. When fed 
to weanling rats tile flour and all 6 fractions were toxic. %lost of the toxicity was climi
nated by licating the soaked beans 2.5 rin at 97 degrees Celsius, but max. PIN was at
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tained after 10 rin at tile same temp. Not all trypsin inhibitor and phytoihaeragglutinin
activities had been eliminated by any or these treatments. Autoclaving (121 degrees
Celsius, 15 min) decreased the availability of lysine in t1 whole ilour and in the water
insoluble solids by 36.7 and 29.3 percent, resp., whereas it did not affect significantly that 
of the olher fractions. I leating at 121 degrees Celsius for 7.5 rin was deleterious to the 
nutritive value of the isolated protein fractions. (Author's summary) 

0368 

17731 VILSON, A.B.; KING, T.I'.; CIAI KI :,I-.M.W.; 'UST/I'AI A. 1980. Kidney
hean ('liaseolus ulgarik) lectin-inliced lesions in rat snall intestine: 2. Microbiological
studies. .Iournal of Collmpiarative Pathology 91(4):597-6(12. .'ii., Sum. L., 10 Ref., 11. 

Phaseolus vulgaris. Animal nutrition. Proteins. Diets. Toxicity. Cultivars. ILaboratory 
animals. 

The differences in cohloni populationis in rats fed on diets tioitaining either a high-lectin
highly toxic kidney Iean vat. 'roct'ssor or a low-lectin relatively non-toxic var. 'inito Ill 
were studied. Wheni var. I'roeessr was intluded ill the rat diets, there was a dramatic 
overgrowth of Ie.Ietnclhia colt in the sitiall intestine. No oveirroswh occurred when tile 
beani var. I'into Ill was fled t the rats. Kiditey hean lectits appear to iidirectly or di
rectly ethinlte the virulence of colforin straitis eilther throuh aggregatin and ehmi
nat i of Comilipetitive strains or by a('glitii~t of certalil strains of F. coll to tile 
aniother and to the iiucosal %urlak:cs (if the gut. Severe hruptioii of inicrovilli preccdes
anit aci (iuiiariics the proiliferiation of F. coll and it Is;l (s;ile that nitalabsorlito(rl provides 
a suitaile prith iuhstrate for intestital bacteria. autiteimted by cell Fraginents in the 
form Of inicrovilli, and possibly als) by cellular exudates due to loss of polarization in 
mettibtane tralslort systetis. (Author's suitinary) 

24041 LI.IA, A.L.; MA\NCINI 111.110, J.; I)0,'\IIN(;UIS, .1I.; IAJOIO, F.M. 1980. 
I'roliieda:e ht's itogeniaC toxiCa dle saricd.hes Ilraileir'sl;iglutiuinae e ie feijoc,
(1t'thaseolus sulgaris .. ). (llIn|inutgtiitni:itiiig, £iirogvni, anI toxic iropierties of Ilra/ilian
French beau vaicties). Itclista etI ara:ici:i e ioltoijiiica 16(1-2):145-154. lit., Sum. I't., 
IFn., 12 R~ef. 

Irazil. Ctltiv;trs. Nutritive vali,, t'lltiseslii; vul(;iris. 

Seed cxtr cts of all IIh, I, bean sa ,iisetau-(lsucr' eapaWhk, of a'glutiiating trypsiltized
red cells III txor rabbilt hlol, and ls, umi', i-,. disl.ti)it blood, Most ear. ALit) ii
dilici litosis III hulitiu lyiunphioc)to clh. \',it Mito t anul I'traia I suere aitioti. the
mti active III all thtese lcl ct. Nitie \ ;ai%clhclie %ilth iinutrvpsiti/ed ox bhlod. 

'I oxucity, alter intrapritone;il mIJetloi ii tiICoi, Was sitont'yt ill %lorulla and l'irata I,
but several ear. ,ilh hlqi',h tlti-'eic callliv ;\,rc Itonitoxic. II geticral, toxicity was as
sociated sIth capaciltles for ox and rabbit bloIl a tlIIIu;tioii. (-licld Crops Abstracts) 
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28924 NOAII, N.D).; IBENDIZI, A.I'.; IWIAII)I, G.I.; G11,11I:111, RI.,. 19811. 1:0011 

ioisoninl: fron ran red kidney belans. IBritislh A'leidicat .ournial 281(6234): 236-237. In.,
Sum. 1'ii., II clef. 

IPhaseolus vulgaris. Ithtnt txItIS. I luItIan tiutrititti. IUhytohernaggliitiiis. united 
Kingdom. 

Outbreaks of gastreinhtrtis as;ocialteh with caling rasw red kidney beans are reported ail 
results from biochlitical examttinatiors oif heatis anid expt. carried out with rats to deter
mine tihe causetf the poisMitiig are presented and atnaly/cd. A hletagglutinin appears to 
be tlie toxic factor; however, it is destroyted by adlequatc cooking. Recommendatiouns are 
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given on adequate cooking of red kidney beans, which should not be eaten raw or 
undercooked. (CIA') 
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16474 RI'EAI)I, G.I.; eI'I.RSON, 1,.; I-NI)ER, A.E. 1981. Toxicity of red kidney
beanis (I'haiseolhs ulgiris). Journal of (lie Science of Food and A,,.riculturc 32(H):846-847. 
En., 6 Hef. 

Phaseolus vulparis. Cultivars. Plant toxins. Phytohaemagglutinins. Cooking. Timing. 
Analysis. I uman nutrition. 

Twelve samples of legumes, including reI kidney, white kidney, and rose coco beans, 
were analyzed for lectin content (I.C) al their degree of destruction after soaking in 
water for 18 h or after cooking at 100 dereces Celsius for 2, 5, 10, and 20 nur. I.C was 
estimated by an apl,,klirailon test o i rabbit red blood cells performed according to 
Leiner's method. Only red and white kidney beans and, to a lesser extent, red lentils 
contained considerable amounts of lectins. Soaking removed 25-50 percent of tilelectins. 
Most hernapglutinins were idestroyed after 10 min of cooking; however, one bean cv. 
contained considerable amnouns even aller 20 mnin of cooking. It has been suggested that 
the toxic effects invivo are due to a combinatiorn of lectins with carbohydrate moities on 
the mucosal cells lining the small intestine. (Surmrary by C.P.G. Trans. by L..M. U.) 
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16783 'USTiA I, A.; CLARKE, E.M.W.; GRANT, C.; KING,T.2'. 1981. "lretoxicity
of ,olus Icetin,;. Nitrogen balane and inmmnoclcnieal studies. Journal ofvultari,: 

the Science of Food nrd Agriculture 32:1 037-10.16. En., Sum. En., 39 Ref., II. 

l'haseolus vulgaris. Iroicins. Toxicity. Animal nutrition. Diets. ihytohaemagglutinins. 
Biochemistry. 

Inclusion of pure lcctiris isolaled from tire seeds of kidricy bean cv. Processor in diets for 
rats increased both fatcc al arnd urinary losses of N arid resulted iii a negative N balance for 
tile animals. Ire rclaionship between total body N chat,,e ly (mg)] and lectin coricen
tratron Ixp/kg)] of th dies was: y 12! r 75.1 :, ,vnlichwas statistically significant (I'

1 cuL1tir1., antiodies of low avidity to tie dietary lectins,0.05). The:,e rails devchpwd 
while no other prmlitis ol the dict licritcd a sirilar antibiody response. Additionally, in 
several serum samples from rals which had been fed raw beans, tire preenice of small 
anoiunts of a protein teactie with rarbit aunti-Icin antiboidies was detected. Ihisprotein 
was isolated from rhe iruiir precilpitate anldwas shown )ySI)S-gcl electrophoresis to 
contain a protein subinit rrf 3(i,00(, wiuch was very similar to that of pure lectios. it is 
tcntatively suggested that lectri toxicity results from the combined effects of tire interfer
ence with norml itestinl dir and/or absorption N through the damagedpestion (if 
enterocytes and of systemic imune (:rndrother) responses of the rat to tire internalized 
lcctin. (Author's summar)) 

((.173 

17760 MANCINI 1II1,110, J.; I.AJOO, F.M. 1981. Factore :intinutricionais cm 
difereitcs v:rriellades tie ieijoes (l'Iscolus ,ulgaris varieties). Ciencia e Cullura 
33(1):94-97. Pt., Sum. it., Pt., 13 tcf. 

l'hascolus vulparis. Curlivars. Phytoiraenrapglrrtirins. Toxicity. Amino acids. Inhibitors. 
Analysis. ILaboratory experiints. irazil. 

In a study oif iernalglrtirirs and trypsin and amylase inhibitors in 15 Phaseolus vulgaris 
var., there was a close positive correlation irtseu agglulination of bovine red blood cells 
and toxicity in mice. 'Irpsinization of red cells arlected sensitivity to agglutination dif
ferertliy accordirg to var. Var. were placed iii 4 groups according to their agglutint ing 
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ability and toxicity. No hernagglutinins and no trypsin or amylase inhibitors were found 
in the one Vigna unguiculata var. used. (Summary by Nutrition Abstracts and Reviews) 

0374 

19066 GRANT, G.; IOlRI, I ..,J.; NIcKI.:NZII., N. I.; I'USZI'Al, A. 1982. The effect
of hcating on tile lacnllgglutinlating actiity and lnutritional properties of ican (i'iascohrs
vulgariy;) sce(Nt. Journal of tie Sicnce of Food and Agriculitirc 33:1324-1326. En., Sum. 
En., 14 Ref., I1. 

Phascolus vulgaris. Seed. I leat treatment. Phytohaemagglutinins. 

The toxic lectins present no red, white, and black kidney beans were sensitive to heat 
treatment and the efficiency of that treatmrent i., greatly miprovcd by presoaking of tie 
seeds. I leating of presoaked seeds at all temp. above 75 degrees Celsius and a continuous 
reduction in both their henagglutinating activity and toxicity. Ilowever, the only safe 
method of eliminating toxicity was to heat the fully hydrated seeds to 100 degrees Celsius 
for a rin. of 10 rin. (Author's summary) 

0375 

19453 I) UIS, G.; II'CI.AIR, It. 1982. Studies on Ihacous ,ulg;aris 
pIhytolniaggutiin. Structural requirements for ,,imprle ligars to inhibit (lie agglutinationof human group A cr) throcytes. I cl, I etters 144(1 ):29-32. Fn., 21) Ref., II. (lcit. de 
lliochimic, niv. tie Shertrooke, Slicrhrookc, Qelihec, J III 5N4, Can ada) 

l'hascolus vulgarix. Iiiytolrariaghltriris. Anal)sis. Sugars. 

The speCiFIcity of p[ytohirnalthnii tie Ilctin from bean, toward agglutination of tie 
major human crythroe te bhlod groups was Investigated. Agglutination assays were 
pcrformncd accordirig to I ic ncr's technique (1955). Conchi. of Icctin recessary to bring
50 percer,, a;,,glhinatroi of the cells were 8 mnrcrogr-rais (group A), 12 micrograms 
(group 0), and 22 nicrograrns (group I), hereas corrplete agglutination was observed
with 15 microgramiis (group A), 41) ricrograms (group 0), and '10-50 micrograms (groupIt). A series ofi rto sacchariles was uilsed it assess the structural requ irements for these
compounds to ililbit the agl,hrliiatioi reaction. l'hylihernragglUllrir possess, at its 
sugar binding site, at least one lincus which rccognizes and discriminates specifically be
tweer the nature arid c fnfirurati)nni if sulbsLiuerirs at positions 2 and 4 of the pyranose
ring. (Sunnrary by I+l)IIhC. I rans. by L..M.I.) 

03"76 

20,51 Clll ISP'II.S, M-I.; IBOILINI, I. 1982. ('h:raclerri.lic of uemhran-homatd 
Icetin il deildhping 'Iiha,%eolu ,,ulgari,; co) enlon,;. I'Laut I'hy,;iology 71)(5):1425-1428. Ell.,
S11111.In., 18 Her., II. (I)pt.of Biology C-016, Univ. of California, San Diego, La Jolla, 
CA 92093, USA) 

lIhascolus vulgaris. Cotyledon.ns. i Iectitis. USA. 

Cotyledons of developing I'liascolus vulgaris cv. Greernsleeves seeds were labeled for 2-3 
hi with I l-amino acids, and newly syrithesized phytohiernagglulirtin was isolated by affinity
chromatography with thyroglobulin-Sepharose. The presence of I percent Tween in tIre 
tomogrciate increased the yicld of radioactive phytohrnalutihtnn by 50-11) percent.
Isopycnic sucrose gradients wkere uti lo show Iliat tins detergent-released 
phytoiellmhrtrll was associated with the crl oplasnnic reticulrn, arnid pulse-chase expt.showed that the hall-life of the piiv'tienrnalr!, luntnIr iII Ire endoplasmic reticulum was 
90-120 rin. Since phytohicinaggrtinin is trarnsiently assonciated with the endoplastinic
reticulum arid aIccouroulaICs iIIproin bondies, it was postulated that this rapidly turning 
rver pool of phytidierIiggluirin ii the endnplasinic reticulunti represents protein en 
route to the protein bodies. 'lie phytnemagglutn in iII tile endoplasinic reticulum has 
the satie sedimentation constant as mature phytoliumagglutinin and is capable of 
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agglutinating red blood cells. The observations substantiate earlier claims that plant cells 
contain membrane-bound lectins. I lowever, they also indicate that these lectins are not 
necessarily functional components of the membranes with which they arc associated, but 
may represent transport pools of lectin normally localized in other cellular compart
ments. (Author's summary) 
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17860 MANEN, I.F.; I'LS.I'AI, A. 1982. illilliiocyloclicnlical hocalisation of lecIins 
in cells of I'haseolts vulgaris L. se&;. Planta 155(4):328-334. En., SLIl. Ein., 18 RCf., II. 

Phascolus vulgaris. Seeds. Analysis. Cell structure. Antibodies. -lectron microscopy. 

Antibodies against pure IA- and L-lectins from the seeds of lPhascolus vulgaris, raised in 
rabbits, were made inonspecific by iniriurioaffinity chromatography on FA- or 1.4-lectin 
Sepahrose 411 coloruns. loc:lzati n of Ictins in bean sceds was investigated by indirect 
imnunoflt orcscence and by electron microscopy on sections stained with colloidal gold
particles coated with nionospecific anti-FA- and anti-IA-lgG. In parenchyma cells from 
the cotyledons both I-- and I-type leclins were fouid inside the protein bodies. Appar
ently the matrix of all proteini bodies contained both types of' lectins. On the other hand 
in vascular and in axis cells the 2 types of lectins were localhed in the cytoplasm, outside 
the protein bordies. 'I hus these Inidings suggest dillereiit roles for the lectins: in 
cotyledons this mray le a specific forii of N stoirage, while iii vascular and axis cells 
lectins may have . ore direct ictaborrc part io) play. (Author's suimary) 

(1378 

21139 IROWN, I.W.S.; OSIORN, T.C.; Ill,ISS., F.A.; I IAI.I,, T.C. 1982. Bean
 
lectins. I. 
 IRclationships hcoen agglutiiatiiing activity and electrophoretic variation in tie 
lectiu-containiig (;2/alhtrnin seed plrotein,; of French hean (l'hascolus volgaris I..). The
oretical anl Applicd Genetics 62(.1):263-272. I'll., Sum. In., 15 Itef., II. (A grigenetics
Corporation, Agrigenctics Research Park, 5649 I-%,lt Iucke~e Road, lladison, WI 53716, 
USA) 

Phaseolus vulgaris. Cultivas. Protein content. Biicioetistry. Aialysis. Seeds. Amino 
acids. Snap beans. USA. 

Single seeds of 11)7 lrhei cv. were analyzed hy 2-diiensional electrophoresis. Ilie cv. 
i-ould be classified into 8 groutps by virtue of their G2/albumin electrophorctic patterns.
'l',! piilypeptide Ciillilr~lltIlls of these types were largely interrelated having particular
pol)pepltides i cornliiu. It w:is pirssihle to correlate the (62]albtiinin patternis with 
alpglut; lating activity of cow and rabbit blood cullk as by tile all;glutiralin ratioastcasured 

(Inin. Culti. of extract reqiired to agirate rtrhit hiid cells). 'I lie active hcetin
 
polypeptides vere idremihid by extracting Icctiins fror a[',glti:atcd erythrocytes and by
comparing the qualitative sinmilarities and dillcretices of the (;2/albumin patterns and 
their agglutinationi activities. A reference catalogrue of 107 bean cv., giving their 
phascolii and G2/:ilbuniin electrophoretic patterns, and agglutination ratios, is presented. 
(Author's surmary) 
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21321) IllOWN, .W.S.; "'Y IBOItN, T.C.; IIlISS, F.A.; IIAL.1., r.C. 1982. Bean 
lectins. 2. IRelationrhip bet-mi', qiialitafl IcclIit %ariation i I'hasehols volgaris I. and 
previous ohscri ations on inrilild lican lectinis. Tlhcoretical and Applied (eetics
62(4):361-367. Fn., Som. 1n., 41 tef. (AYgrigcnetics Corporation, Agrignetics Research 
I'ark, 5649 East Buckeye Road, Madison, WI 53716, USA) 

Phaseolus vulgaris. l'hytolhacntagglutinins. Cultivars. Proteins. Seeds. Amino acids. USA. 

The relationship between tile polypeptide composition and tie agglutination behavior of 
the lectin-containing G2/a;.unin protein groups allowed time identification of tile active 
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lectin polypeptides in different cv. of IPhaseolus vulgaris. These results were used to ascertain the particular G2/albumin group contained in the various lectin sources used
previously for the purification of lectin proteins. Many studies were found to have included lectin sources which contained the same 02/albumin pattern (TG2)and this per
mitted direct comparison of the properties reported for these purified lectins. Thus,
much of the extensive literature on bean lectins is confirmed. (Author's sunlmary) 
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?2253 IIENI)I'II, A.E.; I'AI)I, (.IB. 1982. Toxicity of kidney realns (Il.lsicolus
%ilgaris) vilh particular reference to lectin,;..Ioirnal of liait loodN, 4(I): 15-22. En., Siin.En., 13 l cf., II. (lDept. of Food Science & Nutritioi, Queen Eli/aethc College, Lo ndon WH, 
El'ngland) 

Proteins. Toxicity. Animal nutrition. I luian nutrition. Nutritive value. Protein content.
Cooking. United Kingdoi. Composition. -uro'x. 

loxicity of kidney beans, with particular reference to lectiis, was evaluated. All samlesof beans were purchased locally aid their hiory was not known. Iteanis were soaked in
3 parts of tap water for 16- 18 h at ronrir tcmp. If they were to be coo)ked, the soaking
water was discarded ald the hans coonked ill fresh waler for 3ff min at tI(f) degrees Celsius
in an open pan. Cooking times were measured Iromt tiletirntof addition of beans to
boiling water. I Iciraglutiatin activity was determined. Only 3 bean var. (red, while 
kidney, and ruse coco) conrtained large amnounlts of' lectirs relative to the amounts foundin the other 6 types exammied Red and hrite kidney bean; were lethal ti1 all 3 rats in

each group when ed at 2ff percent of tire duict hior i days. When fed at if) percent of the

diet, despite tie fact that Iris prorvided Only 25 percent protlnt, tire animals survived the
14-day feedirg period. hliegroip of armia;ls gained approrx. 55 p in 15 days whented

cooked red or white kidnirey hearts. lectins can be dtstroyeii by ireat. I lcatoig at S1)de
grees CCl sins increases tire antiunit oAlccti(as determined by in vitro heinaggolutmation)

about 5-fold, so that ircompletely corked beans may ie more tt.,c than when eaten raw.
 
(Cl ,\T)
 

UIS l.J. 

of Ii)tohen:llggluiainin in de',chlling I'i,laolus 

20666 (:ll -lK|l.5, 19I.. Incorporalin of Iijoe into tire carholhIprate niety

cot) 1ledowi. 
El., Sum. Fn., 37 1eW., II. (lit. of liliogy, C-016, Univ. ifCalifornia/San IDiego, La 
Jolla, CA 920)93, USA) 

'll:gri,; I'l:ala 157(5):454-461. 

l'haseoIus vulgaris. Crotyledon;. Pihyth:etatggjltirniris. Proteins. Analysis. Fnzymes. 

Incubatini rf d'Vseh)lll)), Iliascrls vulfaris cottylrdrrns vili1 (I)ii-lucose resulted in the 
incorporation of radhirrtclivity intothe cll wall, iicinbr;rrious orir,aielles, and sorlubrle
nacromi olecules :ractionation of tire proteins showed that Ihrtnlenagihtiir (IIIA)
was the major fucOsylatnd protein syntihrizedr iri Icor prration of fucosethe co)iyleihos.

into Ii IA orccurred il 
 the merbrarrous trpaielie fraction and the radioractive fucose re
mained associated srilh
the 111IA during a 20-h chase of tie radioactivity. "l'uricaroycin

inhibited incrrporation of ,lucrrsamine and lucose into II1IA 
to the satie extent (65 per
cent), indicating tile involvemnt of a lipid intermediate itntire i''corporatin of fucose, 
or the attachinet of fucose In the hliph-urrann)se rlirgrsacchzride moirty uofnewly syn
thesized I1IA. )igestion with protemase K oif (3)1 1-fucose- or (illi-glucosaamine-labelled
II IA resulted iinthe formatirn oif plycopepides if similar size. 'liese glyc)pept ides werepartially resistant to digesirn svithitrrh-inta-N-aceylhcnsanlriaseN, even after tie 
removal of hucose hy mild acid hydrolysis. It is suggested that tile transport oif IlAfton tile endoplasmic reticuuilr to tie rrlcrrillbodies is accnirripailled biytie noidilication 
invrlves tire attachIriclr rf ftucrCse and renders the ohlr€)saccharide :;i~ie-chain resistant to
digestion with eirdo-hctai-N-acetylgucosafiiiiidase II. Analogy with animal glycoproteins
idlicatcs that this modification probably rccurs in tire (;olg apparatus. (Author's sum
mary)
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21563 OSBORN, T.C.; AUSIOOS, K.A.; IIROWN, I.W.S.; ILISS, F.A. 1983. lean 
Ilris. 3. Evidence for greater complexity in (tic struclinrl model of I'laseolus vulg:rio
lectin. Plant Science ILcttcrs 31:193-203. En., Stim. En., 17 Ref., II. (Dept. of 
IHorticulture, Univ. of Wisconsin, Madison, WI 53706, USA) 

lt haseolus vulgaris. lectins. Bean flour. Proteins. USA. 

Purified lectin proteins froni the bean cv. Tvindergreen were separated on S-P Sephadex
C-50. The 5 majo. fractions obtained corresponded to the postulated 5 tetrameric forms: 
FA, E3.1, 131.2, - 11.3, and IA, composed ol ari erythro-agglutinating subunit (I) and a 
leuco-a!gIutiiatin., subunit (I.). Further separat on usnig I- and 2-dimensional 
elcctroph oresis showed ,iealcr cooliexity for the pi lypeptide composition of these frac
tions. In particular, 2 major pol, peptides dillering from the major crythro-agglutinating
polypeptides wcre found in the IA, HI-I.1, and [21.2 fractions. Also, 2 minor 
polypeptides were present in the FAi,1:31.1, [.2[.2, and [.11.3 fractions. (Author's sum
mary) 

0)383 

25632 II.NI)IER, A.E. 193.I Ilaeni inlirirs (lectinv) in heans. Food Clienistry
11(4):31)9-3211. ll., Sorn. Fn.. 18 Rcf., II. (Dlept. of Nutrition, Queen Eli/alieth College,
Univ. or London, ILondon, Ilgland) 

Phaseolus vulgarts. lectins. Cotpllsitlon. Cooking. I luman nutrition. United Kingdom. 

Studies on lectin colntent of IlCalns (red kilney, Mie kidney, and rose coco be:ins), il vivo 
toxicity, heat destr sic t on, alld ilnadtquate cooking were coiinducted. Of 9 types of legumes
tested, only the types of lPhaolus vulgarts containced large. amounts1 of lectiis (from
17,000 to 53,00)ihcma l,;,jtmtiiin units). I c(-iii removxal by Overnight water smoaking was 
high, raniging lf11 2)0to 7)) perce t for 3 i'd kidney l)la'l sampfles. MIolfst of' the rats fed 
diets coltainilg iaw beans at o-SI) percent level'; died %thin 7 days on both red aid while 
kidney beans. )illlciential iesuhts %ere Obtained oil lectini dcstruction by ficating for 
varying intervals (2, 5, II, or 20 limitn); a i;ill alollit i aaglutitl;itiniO povr rernained 
ill red kidney heains alter 201 in11c(llkill, at 1(0( drec (Celtlus. There is air increase ill
toxicity when coioklj I.; at '0)M de(grees (:clstu';. Cotitients aic de oifa it ecediignil) 

with beans. (CIA')
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28655 IIARA, T.; 'I51'K.%\I () 10, I.; MIN SI11, M. 1983. Oral toxicity of lintoki 
bIcar (l'li'.wolrs rilgir ,%)leclin. lorrnal of Nulrition:l Science and \'ifaninology
29(5):589-59(". Ell., Suiir. I.. 2-1 Ref., II. (Grardate l)ivkion of Illman culture, Nara 
Wonien's Unik., Nara 6310, Japaa ) 

Ilhaseolus vtI',aris. lahoratory arirnials. Antimaul iutiltion. ILectiris. I)icts. Japan. 

lxpt. with mice and rats revealed that Iectin is mainly respnsillc for growth impairment.
Mice fed raw Kintoki (lhasclolus vildgaris) heair as the only protein source lost body wt. 
and died ii 8 days, %%lhile mice fed autror!+Od beain (121 degeCes Celsius for 20 min) grew
normally. When mice on a I) percent alhrliiir diet ingested 20, 4I0, or 6 rgi Kintoki bean 
lectirm by daily stoinlach feculing, their body wi. were reluced to 84, 74, and 71 percent of 
the control group after 5 dlays, rcsp., andll son lierlth dill not five to corplete the expt.
'The :pparent rates of the intstinal absolrption of carblhydrate, lipid, and protein were 
considerably reduced iei protcin absoIrption was ic creased from 55.5 tir 26.3 percent
of tile control rate. I he main tissues of mince that had ingested Kintoki bean lectin by 
stotiach feeding Were suhijctd to moicroscopic ofbservalion. No changes were observed 
in the liver, kidney, spicen, arid pancreas, hllt ill tie smrnall intestine the epinhelial cells liii
litg tire villi were cnl)riixufraifly disoirdered and cuonspicuorusly disrupted. These results in
dicate that the Kitoki bean fectir is one of the nain factors promoting growth 
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impairment in exptl. animals and that the Ist target organ in the case of oral feeding is 
the small intestine. (AS) 
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28962 IANIVI.:I., .. ; IOI.I)T, I).11.; MI II":,RS, JI.; WIIER JUNIO, F.I..;
MILILER, B.; IIOWAIII), I. 1983. I'h)loieunraliniii deriked from red kidney heai 
(I'ia.seoilu. volg:iris): a caue for intestinal ltalabsorption as,oci'ted iitlh hacltrial over
grom,,h in the rat. (;:ltroenteroloI,) 843):56(-515. En., Stil. Vii., 53 Ref., II. (I)M)ision
of Gastroenterology & Clinical Nulrition, Dept. of ,Medicine, Cae Western Reservc Univ., 
Clevcland, Oil 4-1106, USA) 

I'lhaseolus vulgarls. Plhytolherogglutiniis. Analysis. Alirlal nutrition. I)rets. Animal 
Physiology. USA. 

The effects of liylctl ,,htgitirilu, a I tun derised fromn raw ref kidney lcan, on small 
intestinal absor-rtve hinc r: unli) rorpholoiy, aid one the intestinal iruoilora, %%ere 
studlied. Ih %%a;'.Ti'olatedurll ;i ill pirlirl i m iv)rilIhvro,,luuli-.liuirrns.
411 aflinity dirt, i \ ) Rod kilhlicy and (n.) and 0.5 per-Ibrn tyulen:lutirrd
ceit, rcsp., oflditii ,;w i ) we're It I iII a jiuriiid ciic,n dict it) \vearliti ra s for kill to
21 days. WI. loss as;ocjtehd t iii ilasorplion ol lipid, N, illid vltlllni 1112, de'velopcd
ill co paill'a ll %ilh iltl'; pair-fe-d Isorilhotreirtt ols caeliwi di'ts. A ti ilfritio inal effects 
of reud kidney in-an ri Itn-'-vrsible oil relstitltioi i a puriicd casitii tiret. Air increase 
lit hacit'rual Cnlotlil/a loll f tlre p-ntilliri ar11 it-rUil 0cctL fred ini ainiials fed red kidntey

eCati aIIlhieipiihtndinrrir;'g!Uiill. % :iwiin rtc wtre,t iliwrden inlire diet, lnalaso pliton
of (:1) I)trolcin and (i/)covitaor It11 ill ed,,nY han-Id atritnals partially rerodl was 
Versed aird, iii {eotfrec itnrirr;ls, purified lh.NrhtIlClt1t, ti had io (tIIinStI0 ai aiti
nuliontitnial eiect. JAS (Fxtract)j 
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26088 I'LS,/AI, %.; (IKIIKU, F. 198-1. I'lms of tliclary legonie priteis on (lie 
Inoritihiltl) ani sciettoi rlOillsettof tire rat smarallitltestine. P'rolides of tile hiological
lliitl;.I'roceedling;, il lire (olltoliijtnt 32:347-350. n., Strl. Fit., 19 Ref. (lo0ict Research 
hIst., IBtckpmnrlti, Alerdeen, St'llaird, UK) 

\r ima~ulph);Isnloi,,.y. I)icts. .Ltunrutrr) all)itls. I.ectillS. Ili ls VtlI,;li. Proteins. 
Jrnitetid Ki.titdoi. 

'The rN' Wt. ii1 the :;iitjill ilt,'ti rf i;tll itd i l :i fret corilaillinit kilviy htern proteins
dr tonli.S ill ni10 (li NS, slil, lit' . of1 all tlr ol :11 ;Ill d total ihdy lia;.s decrea;s. lhe 
elfect is reerhle, iBoithllly. hunt re; tinllr i 1 Iiotlll (pI tilii ;if C;ll irnlr i ate contentl
iicrt;e;es bry ie itIv liii rcictrr) aid lict! :; Ili tell tit). (I)N.\ iiil)by )carly '1i percenl) 
are %miu ilcd by Ilhee luItll'iri.; IfIr iiiu'e udi Nl Ctiutl ll(() tire ititrl is partly the re
stil ol a lectit-rela-d local a;tllplyis iand partly of a direct stliilulattiiry effect of 
phasolir (glycuiproteiri 11) olut tr secrti, v rehow ou 'nall intestinal cells irlCluliftigg,>obletcells. SmIrll trtestrirl ctll prnlici ali is piroiaily due Io a stitiolation iy- tIle
leclirs of iteari (pcriaps, ririto:,gei elltt) oi cclllar processes. A colmtllnaltirl 0u All 
illtese results ill urews;es tif et'ltigotcitis N for tire antiial aind leads to ai apparent 
puor utilizaritti if ltiTUrie iritlcltls. (.\S) 

26283 NMANI:N, D.; , .. 1; "\IOIMAN, N.IR. 198-4. 'lhascollm %Irfris-'cin 
htelcrogeneity rellcil IatIlteir intel al content. 'laint Scicne ILctters 37(1-2): 1015-110. I:n.,
S111i1.ill., 19 Ref., II. (hinsi. tie holtilitil e, 'nik ,ily tie ( newe, I Clicinil ie 
I/Inllicralrice, 1292 Chrinillc)/Gcnese, Ssililttid) 

Ca. Lectrlns. Minteral conrtent. *MIt. l1haseolrs vtligaris. 
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The seed lectins of I'haseolus vulgaris cv. Contender typically consist of 5 tetramcric 
isolectins I4, F13L, E2L2, 1-13, and IA. I Iowever, electrophoretic and isoclectric focusing 
analysis of each purified protonieter show a great heterogeneity. It was demonstrated 
that each tetrameric isolectin exists in 5 different electrophoretic forms depending onl tile 
amount of NIn(2 F) cation bound to each isolectin. [he effects of NIn(2 I ) binding on 
charge and/or mol. properties of the pronoters are discussed. Under the sample exptl. 
conditions, if Ca(2 - ) ions are used instead of Mnm(2 I ), tile above modifications are not 
obscrsed. (AS) 
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25657 OSIORN, T.C.; ItOWN, J.V.S.; ILISS, F.A. 2985. Bean lectins. 5. Quanlti
tative genetie varialion iii seed leetins of Il'seol; -miarik I. and its relatitnshill to 
qualitatike lectini variation. Theoretical and apljlied :elletics 70(l):22-31. it., Stil. En., 
32 Ref., II. (Arco IPlmt Cell Research lost., 6560 Trinity Ct., I olilin, CA 94596, USA) 

l'haseolus vulgaris. I'hytoalexins. I'haseollin. Seed. Cultivar.. Proteins. Bean flour. 
Composition. USA. 

Seeds of 401bean cv. having dilferent lectin types were araly/ed for quantities of lectin, 
phaseolin, and total protein. Significant di fereices were found among groups of cv. with 
different lectin types for tie quantity of lectin ani pliaseoli. Cv. with more omplex
lectin types based oii isoelectric focusing,,-SI)Spolvacicrylirde gel electrophoresis tenided 
to have higher quantities iif lecti and lower quantities of phaseolin than cv. with simple 
lectir types. As association between lectin type and tile quantity of lectin and p iaseolin 
was found also iii the seeds of I2 plants that segregated it a Mendelian fashion for 2 
lectili types. Seeds frotm p l 

ants with tlie coinplex lIctin type had nmlore Iectin and less 
phaseolin that seeds fromt plants with the sinmple lectin type. 'hIerefore, the genes con
trolling qualitative lectii variation also may intluence the quantitative variation of lectin 
and phaseolin. The results of this study are related to other studies on the quantitative 
variation for seed proteins and to the possible niol. Imsis for variation in tile quantity of 
lectizis in bearts. (AS) 

0389 

25666 GRANT, G.; (iUI-IR, F.; ,XlKI-:N/Il:, N.I.; IJUSZTAI, A. 1985. Nutritional 
reslouise of mature rats to kidley liemi (lI'haieolls -,ul ;ari,) lrctitm. .lornal of tle Science 
of I-oud aold Agricllttre 36(5):.419-4 14. I-i., Smn. in., 14 I ef., '. (Ito nett Research Inst., 
Iuckxlrurr, Alierdeen A 12 9S Il, Ingl:land) 

l1haseolus vulg,,.-s. Nutritive value. Anim-al nutritio. Anitnal physiology. Dicts. Prote
ins. United Kingdom. 

In a series of Itt-day pair Feeding expt. it was founrid tlht the nutrrtional value of diets 
containing bears was esserita!ly tite s:tnie for rats qed between 30-123 days. 'Ilhus, 
NIPU values of 25-39 off diets containtin. proCessor ean (15 g proteinkg) i eg., 
albuin (65 g protei,kg) were ot air cii. As foomd intakes were considerably reduced 
when rats were fed diets cmtaininrg more thanl 35 g prmlciirkg processor bean, tire 
nmeasurement of proteiin utilization hec;ue tncreasirngly more dillicult. The severe dis
ruption Of the brush1 borders of duodenal and jejunal citterocytes, originally observed 
when hean-containirg diets were fed to younrtrig (30-day-old) rats, was also four](] with rats 
up to the alge of 120 days Otl similar dicts. Similarly, the developmrrent of circulating 
antilectin antihlodles in tie anliiis showed it) age dpendence \within tile age limits in
vestigated. It was also shown that oral imutnizatlnr did not protect tire rats fron the 
effects of toxicity arid thrat the ittmmune response was a result of cotnitinuous absorption 
of lectin throughout tie feeding period. 'I hus, the extent and tire nechanism of toxicity 
of Piaseolus vulgaris e ani Icntis were found not to ire dependent onf tire age of maturity 
of tihe atimal. (AS) 
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26081 NAKTA, S.; KIMURA, r. 1985. Effect or ingested toxic bean lectins on the 
gastrointestinal tract in the rat. Journal of Nutrition 115(12): 1621-1629. [KA., Sum. En., 
31 Ref., II. (Laboratory of Food & Nutrition, Dept. of I Iome Economics, Osaka Kyoiku 
Univ., Ikeda, Osaka 563, J'apan) 

Animal physiology. Diets. Enzymcs. Laboratory animals. I.ectins. I'hascolus vulgaris. 

A study was undertaken to provide furtlher evidence for the mechanisms proposed for tie 
toxicity of ingcsted b. in lectins in animals: (I) tt) show tie stability of concanavalin A 
(Cort A) in tie gastr oi n testinal tract so that it has enough titie to interact with sotie 
enzymes localized in the intestinal membrane and (2) to find its effect on tIre activities of 
those enzymes that have been adopted as criteria for ada p tive changes iii response to al
tcred diets, nanely intestinal sucrase, alkaline pliosphatase, and leucine aminopeptidase. 
Significant amounts of' ingested Cos A were recovered unaltced (as seen from allinity 
chromatography and electrophoresis) front the cecal content of rats 4 11after its oral ad
ministration and fromIfeces (90 percent recovery) 4 days later. This indicated that the 
Con A is quite stable during its passage through the gastrointestinal tract. Coi A, given 
at a level of 0.3 or 0.5 percent innthe diet, completcly prevented adaptive changes in tihe 
activities of those enzymes. lhese results substantiate tIre techanisms proposed earlier 
by other investigators that the toxicity of ingested beat lectins involves their binding to 
the luminal surface of the sisall intestine, where they disturb tIre function of the brush
border niembrane. (AS) 
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26250 BOII.NI. It.; CII IOTlI, A.; I),MINATI, MG.; VI'AILI, A. 1985. 
(;Iyco0sylation is not neeled for the intracelhilar tranwport of pi)tolhetitagglutinili in deel
oping I'tIascoltus vulgari,; cotylcdonn and for tire Imlaintenance of its biological a'titilits. 
Ilh)siologia l'laritarnm 65(1):15-22. Fn., Sinm. Fn.,' 32 Ief., II. (hnstintito Iliofsintesi 
Vegetali, Cow.iiglio Naiio:nale IvIle Iticlherche, Via Il',asini 15, 1-201J3, Milan,, Italy) 

ltCotyledons. Italy. haseolus vulgaris. Phytolhnagglutinir. iroieits. 

Approx. I(1 percent of tlre total protein contained is Plasctolus vulgaris cv. Greensleeves 
seeds is Copnised of the Plycoprttcii lectirn, plr)tohctapiglutinin. Whether the presence 
of N-linked oligo:saccharde side chatins is a psrerequisite for the correct intracellular 
transport of ti: protein and swCheIIer LiglycosylatCd pliytr nat,.lrtii omaintains its 
bioloical activities were investi,,ated. *ixcsetd de vchpin, cotyledohns wete incuhated its 
the presence Of tiuMicarIrclr in prevent glycosylation in vivo, and tie fate of the 
unglycosylated protein synithsized in such cotyledons deteriined. It was found that 
unglycosylated phytlhem:plutinin ,caches its normal site of accumulation, tle protein 
bodies, arid naintains crythroagglutinating and mitogenic activities. (AS) 

0.392 

26268 OShORN, T.C.; ILISS, F.A. 1985. .lIfects of genetically removing lectin seed 
protein on I orticiltiiral :nd s-eed cliaracterislics of coilmilihe;an. Journal of lie Anerican 
Society for Ihnrticinltur:il Science 111(4):484-488. in., Sinn. Fn., 25 Itcf., II. (Arco Plant 
Cell 14Ucarclh Inst., 6360 Trinity Ct., I ihlin, CA 94568, USA) 

Ilackcrossing. Cuhivars. Genetics. Phascolln. Phaseolus vulgaris. IPhytolhemagglutinins. 
Pt roteins. USA. 

The absence of lectin in common bean was shown to be inherited as a single recessive 
gene and allelic to genes conditioning 6 dilfrent lectin types. Its inbred backcross lines, 
tle allele from Sanilac (a navy class bean) for tire presence of lectin was semidiminant to 
tirle Ictinless allele froirn U.I. 1,10 (a Great Northern class bean) for quantity of lectin. 
IIackcross liries with Ilectin (I./I.) an] witlhout lectin (I./1.) were developed using 2 
lectinless donorir parents (U.I. 1,11 and U.1. I11, a [l'[ito class bean) and Sanilac as the 
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recurrent parent. Backcrors lines and parents were grown in the field (Wisconsin, USA) 
and analyzed for days to flower, seed yield and %vt., percentage protein, and quantities of 
lectin and phascolin. There were significant differences between lectin genotypes (1I.1. vs 
I/L) for all traits except yield, seed wt., and nonphaseolin nonlectin protein. IBackcross 
lines without lectin had substantially higher levels of phaseolin and slightly more total 
protein than lines with lectin. The data suggested that phaseolin overcompensated for the 
absence of lectin L/L backcross lines. The implications of these findings toward the nu
tritional improvement of bean protein are discussed. (AS) 
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27231 VITAiE, A.; CE0RIOTTI, A.; 1OL..hNI, It. 1985. Molecular analysis of a 
Ihytoherllaggltirnii-lefective culitar of I'haseolus vulgaris I. I'lat I j6(2): 201-2017. En.,

Sum. En., 26 Itef., II. (Inst. IBiosilt ,si Vegetali, Consiglio Nazionale Dlle icherlie, Via 
lassini 15, 1-20133 MlIlano, Italy) 

Phascolus vulgaris. I'hytohernagglutinins. Cultivars. Genes. Proteins. DNA. Nucleic ac
ids. Italy. 

Using phytoemagglhitinin cormplementary-I)NA clones and monospecific antibodies,
bean cv. IPinto III genomic I)NA and cotyledon ary proteins, synthesized both in vitro 
and in vivo, were analyzed. Genomic I)NA sequences that hybridize with 
complcmentary-l)NA clones for the 2 different classes of phytolieragglutinin 
polypeptides (F and I.), at levels comparable with a normal hean cv., were detected. This 
indicated that the cv. Plinto Ill phenotype was not the result of a large deletion of the 
phVtoheroaggMj'lJtinin stroctural genes. Messenger RNA i.lated from cv. Pinto III dc
veloping cotyledons synthesized in vitro very srivill amounts of a protein which was re
cognized by anitibodies specific for phytohemagglutinin, and gave, on 
SI)S-polyacrylaride gel electrophoresis, a single band svith niol. Wt. similar but not 
identical to that of phyto hero aggluti i-I. polypeptides. This protein was also synthesized
in vivo at a very reduced level, less than I percent compared with phytohernagglutinin in 
normal cv., and had mitopgenic activity comrarable with thai of the phytoieniaglutinin
I.-subunit, while it showed very weak erythroagglotinating activity. The initial steps in 
the synthesis and processinrig of this protein%were identical to those already identified for 
phytuhCtoaggLutrnirr polypeptides. The cv. I'into III protein could be either a 
phytolieiagglutioli-I. polypeptide whose synthesis is riot affected by the mutation or a 
phytohienlagguttri-fike Iectin present normally at low levels in beans. (AS) 

0394 

27228 IIOFFMAN, I.M,.; I)ONAI.I)SON, l).l). 1985. Characterization of tnvo 
I'laseolrs vilgari'; gIiytoniniialghitiiin the chroinoore. Eiuropeangenes cloely linked on 
Molecular Iliologry Orgai/.ation Journal 4I(.4):883-889. IVn., Sum. En., 38 Her., II. 
(Agrigeneties Advaniced Research Iivision, 5649 East Iuckeye Road, Madison, WI 
53716, USA) 

'haseolus vulgaris. Pliytoheiaglutinis. lectins. DNA. Genes. USA. 

A lambda 1059 library of Il'ase',flus vulgaris cv. l'crdergreen I)NA was scrercd with a 
cloned fectin-ike cl)NA. Aintorg the pirages selected was clone lambda 11(1 containing 
2 complete lectin gienes in the same orientation approx. 4 kilbases apart. The I)NA .c
quences of the fectin genes and their flanking regions were delermined arid their 
transcriptional initiation sites were locatcd by S I nuclease mapping. On tire basis or rite 
deduced anin( acid sequences and comrpositiins and the rol. wt. of their encoded 
glycoprotcits, the genes, )I.[CI and I)11.C2, are predicted to encode crythro- and 
leucoagglutinatig phytoiciagglutinins, resp. [AS (IFxtract)] 
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27-156 11OJANITl, I.MI.; IAION .I; CIIAIEl, M.; CitI'lY, A.; IESANCON, 1'. 
1985. Effects of dictar) kidney hean (Ilha;seol sulg-aris) lectins in groising rats. Nutrilion 
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Reports Internatlional 31(I):237-244. Fn., Surn. En., 24 Ref. (I.aboratoire de Physiologic
de la Nutricion, Universilte de Montepellier II, 34060 Montpellier, France) 

Phaseolus vulgaris. Phytohernagglutinins. Dicts. Animal nutrition. Animal physiology.
France. 

Growing rats were fed for 17 days with a diet containing purified lectins (0.25 percent ofthe I)M) from I'h aseolIs Vulgaris (phytohernagglutinin). The dietary lecins elicited
mainly a food intake decrease and extensive alteratios of t lie small intestinal mucosa;
growth was concomitantly impaire , but this impairnent appeared to be a consequence
of the food intake decrease. lit this process, however, a possible contribution of the
mucosal alterations is not ruled out. Besides, mocosal alterations did not appear to be 
mediated through direct inhibition of brush border hydrolases by phytohiernagglutinin. 
(AS) 
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27771 I1O.I.INI, It.; A1.I,A\VIENA, A.; VITAI.:, A. 1985. (;c analysir: of 
Ilrytolhelii'htglrinihi-defieoen I'laeolu, vilgari. criltivars. Beani hImprovement Cooperatjve. Anim;il Report 28:82. Iin. (Inslitrrto Itieintesi Vegetali, Consiglio Naionale IDele 
Iticerche, Via Ihassini 15, 20133 Milao, It:aly) 

Phaseolus vulgaris. I'Iiytolieniagglutini ri s. Cultivars. Genes. I)NA. Mutation. 
I lybridizing. Italy. 

A total oF 160 bean cv. of the collectioinmaintained at the C(.entro Ricerche Orticole inNfinoprio, Italy, were screenled for l;ick of phytoheia1 , liitin, eight of them (I)epli
Ortolazii, I leifi, S. Fi;itie Verde, 3067, 362.4, 103221, 1(3249, anid 197181) resulted deli
cient if) phiytoheri.mglhitinin. Tests if allellism amiig these cv. were made. The presence
of phytoliemnagluti nin lWees on the I)NA of these ,nutants was investigated using
cD)NA probes for the 2 pihytoheminigglutinin sthunilts. Positive hybridization was ob
tained foiall cv., ruling o11 the possiiility of major deletions of the phytolieralglutinin 
genes. (CIAT) 
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29662 (;ItGRl.t, F.; I'US/.IAI, A. 1985. loxicity of kidney bean ( l'hasrol s vulgari,) in 
rats: claniges iinintestinal lermealbility. )igestion 32(1 ):42-.16. I:n., Suff. l:t,., 16 Ref., (The
lsooett Iteseharcl hlut., Illcklur,, Arerdteni ,\l2 9SII, Sceotlanl) 

IPhaseolus vulgai is. Arinial nurition. Antiutr itionlal fator0s. Proteiis. Iectins. United
 
Kingdom.
 

Rats feil con diets containing kidney bean showed increawd intestinal permeability to
intr;iveneously imjected (I25)l-labelled rat serorn proteins after an intragastric challenge

with bean proteins. The enhanced accumulation of railioactive 
scrum proteins inl the
lunen and walls of the small intestine indicateid increase vascular permeability. It is sug
gested that dietary ]ee.tins least in be responsihle lor tlhismay. at part, loss of serum pro
teins and thus contribute towards the overall toxicily of kidney bean proteins. (AS) 

)398 

24437 COFI:EV, I).C.; UEEI SAX, M\l.A.; I I()I:.I),(.I..; BIlIUNNEII, J.It. 1985.
Evaluation of the heitrlaggtliiting activity of low-templieratirre cookedlkitney icaim. 
SJonrnal
of Food Science 50(1 ):78-H 1,87. :,n., Si ,;.ltin., 22 Itef., II. (1Dept. of Food Science 

& lhumta Nutrition, Michig-n State Univ., E.t Laising, MI 48824-1244, USA) 

Cooking. l)iet'rry value. USA. North America. America. 

A mrethodilogy was develijed that alliwed sensitive mneasurernrt of 
phtytohreriag, lutinit, e lectin of kidiey hears. Trypsiriated porcine red blod cells were 
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treated with saline extracts of kidney beans, incubated, and tilenonagglutinated cells were 
quantitated using a coulter counter. This hemagglutinated activity assay was then used 
to monitor tbe phytohemagglutination in cooked kidney beans. The thermal treatment 
required to reduce hen.agglutination activity by I log cycle was: 12, 62, 136, and 160 lin 
at 100, 93, 88, and 82 degrees Celsius, resp. Iteans were prepared in commercially avail
able low-temp. cookers an'I evaluated for tenderness and residual hemagglutinating ac
tivity. (AS) 

0399 

25617 IIANWII,, J.G.; IIOWARI), It.; COOIER, I).; COSTERON, .J.W. 1985. 
Intestinal microbial flora after feeding phytolieniagglutirnin leetins (l1haseolus vulgaris) to 
rats. Applied and Environmnental Mierohiology 50(1):68-80. En., Sum. En., 41 Ief., II. 
(I)ivision of Gastroenterology, I)ept. of Piedicine, Case Western Reserve School of Medi
cine, Cleveland, Oil 44106, USA) 

Dietary value. l'haseolus vulgaris. lPhytohemagglutinins. USA. 

In all rats treated with phytohernalutinin lectins derived from red kidney beans, bacte
ria formed adherent nionospecific or mixed adherent microcolonies on the tissue surface. 
tissue damage was observed in phytohcmiagglhjtiniii-exposed jejunal tissue. On tileileal 
surfaces of controls, there was a thick mucous layer within which small no. of bacteria 
and protozoa were seen. Segmented filamentous bacteria were anchored in the tissue 
surface. In phytohemnagglutinin-treated rats, the ileal surface was ory incompletely cov
ered by a mucous layer, and tie overlying mucosal surface was ex ensively covered by 
larg_ no. of protozoan cells (predominantly I lexaminta muris). [As (Extract)] 
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28064 NIANEN, J.F.; COMTE, MI. 1986. Each I'haseolus vulgaris isolectin exists infive 
elecet rophoretie fornms related to the nubnier of nietal inis hound per molecule. Plant Sci
ence 43(l):51-56. En., Snui. En., 21 ReIf., II. (Inst. ie IBitanique, Univ. de Geneve, I 
Chemin de I 'lniperatice, 1292 Chailesy/(;nieve, Switzerland) 

l'hascolus vulgaris. ILectins. Analysis. Switzerland. 

Analysis or tihe pi I 8.3 elec:!rophoresis of the I'liascolus vulgaris seed lectins suggests that 
each of the 5 isolectins exists in5 different forms. Inculbationls of tlie IcCtiris in tie pres
ence of lIll'A or of nietal ions such as NI0(2 I ), Nlg(2 f ), Co(2 f ), and Ni(2 I-)show 
that their different electrophorctic beiaviors are related to the binding of metal ions to 
tilemolecules. I)eterminatiorns of tileisolectin metal content by atomic absorption 
measurements demonstrate that at p11 8.3 their 5 clectrophorelic forms are related to tile 
no. o1"subunits (0, 1, 2, 3, or 4) that contain metal ions in tie tetrameric molecules. (AS) 

01410
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28941 WOOlF, N..I.; IIIRNII, NI.C.; IUTICIIE, I,.I,. 1986. Cholinergic and non
cholinergie projections froni the rat hbasal forehr-ii revealed hy comiined choline 
acctyltransferase arid P'hascolus vuilg'ri% leiicoagg:htiliin iiiii4iohistochlliistry. 
Neuroscience Letters 66(3):281-286. Fn., S";umn. 12 Ilef., II.ili., 

Phascolus vulgaris. Arnial physiology. Itiochemistry. ILectins. Analysis. USA. 

A 2-color fluorescence method is described for demonstrating immunohistochemically
and anterogradely transported plant lectin Phaseolus vulgaris leucoagglutinin (lhal, 
fluorescein isothiocyanatc label) and chulineacctyltransferase (CI IAT, rhodaiine label) 
on tilesame rat brain section. Application of this miethod to the study of projeclion 
neurons in tie vertical and horizontal limtbs of tie diagonal band, tie substantia 
innominata, and nucleus basalis revealed that both cholinergic and noncholinergic path
ways followed similar trajectories to their targets. [AS (lixtract)] 
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29114 FAVE, I..; STURM, A.; HOLI NI, I.; VITAlE, A.; CIIISI'EI.,S, M..J. 1986. 
The position of the oligoscliaride side-chain; of pl1htohcn:lagglulinin and their acce sihil
ity to glycosides determines their sul;scrqiuent proce.5ing in the golgi. European .1,irnril of 
Bliochenistry 158(3):655-661. En., Stim., En., 28 lef., II. (Dept. of Itiology, Univ. of 
California, S:u, Diego, IL Jolla, USA) 

l'hascolus vulgaris. l'hytoliemagglutinins. Analysis. Enzymes. 

P1hytohetn aggluti in (II IA), tile glycoprotein lectin of I'hascolus vulgaris, has 2 types of -aspar agine-linkcd oligosacclhtrid,s1polypcptide a hi gh-mannse chain with the formula 
(MAN)R-9(GI.CNAC)2 on ASN(12) and a modified chain With fc cr mannose residues 
and additional fucose anil xylose residues oit ASN(6))). (ilycosylattlon of I'IIA is a 
cotranslational process, which occurs in the eldoplasmic reticulum, and newly synahe.
sized Pt IA has 2 high-riarinose chains. Transport of P IA to tie protein bodies via the 
golgi complex is accompanied by tile mnodififCatlion of I of the 2 hiigh-ninnose chains. 
fly determining the ellect of digestion with various glycisidases (alpha-inannosidase,
cndo- heta-N- acctylgluicosatinirrid ,se II, and endo-tett-N- ace yI lIucosanifin idtsc F) on na
live and denatured fI IfA, evidelce was Obtained that was con!;istent with the interpreta
tion that the accessibility of' o gosaccharide chamis to modify enzymes is of major
irmportance in detertiiining whether a hirli-manmme chain becomes tifiedi or not. The 
high-iiainrose chaiii of rrlatute undernatured PlIA is only partially accessible to 
glycosidases, while I'II I\ obtained froiti he eradipl;isric rcticulum has I higlh-toanaose
chain, which is readily ;accessilre to al pIha-rrirrla sidase aind erlidoglycosidases II atnd . 
This readily accessible chtaint was ir tIhe samre poition oii the iplypvptide (ASN(0) as the 
nmodilied oligosaccharide ot mature II IA. [Ihus, accessiblility of the oligosaccharide
side-chains to processiig enzymes in tile golgi determines whether a particular
ofigos accharide side-chatn is processeil otr int. (AS) 

2918.3 DOBI N, ,I.\W.; L.AURIIF,\N()N,.Pl.; G;)II.I,ICK, I:.S.; I|,\N\\'., I,.C;. 
1986. I'hytihenia:aghIiain Irom red kidnec hicea (l 'haa'.ehn ulfgari,) inhihits sodium and 
chloride ahu;orhilion in Ile rahhit ilcumn. (;a, lroeitrolgy 91)(6):19117-1913. Ent., Sunm. En.,
22 Itef., 1I.(Iept. of Medicine, Yale Univ. School of Medicine, 1P.O. Box 3333, New I la
vera, CT 06510, LSA) 

Ihlfasecolus vulgatizls. Iifytiherraglthttirts.I)rcts. Aniral nutrition. lSA. 

l'hytohieiita)iatinii, derived frir red kidney biUai, can indutce nialabsOrptlion and 
diar rhea wieii fed to ratls. 'lie (:lfect Of poy.itleiiaglutiiil on in transport in the 
rabbit ileum in vitro sas deterrttinied. Comnipared with control tissues, 
phytiifreita,,'glutillili (I ni,/rrl) addcd t) the tiiucosal solution increased short-circuit cur
rent, decreased net Na and Cl abisorpt in, ard decreased tissuie conductance. It is sug
gested that dietary Icctiis may play a role it) reulatirg iRtestinal fluid and electrolyte 
transport. [AS (I-xtract)j 
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2919.1 KIN;, T.I'.; 'IIUSZ/IAI, A.; GRANl, (.; SI,Al'II, I1). 1986. Inmaunaagold In
cali/ation of inteslei kidney hemi (l'tlawuuita .tilgari,) leelins in elillaclial cells of the rat 
sm..ll itilesliC. Ilislochleaieal .Jurnal Fi8(8):.Il.1-.21. 22 flef.,It., Sum. Ena., II. (Ihotowtt 
Research Izst., Ihock_ahura, Aherdeen, A I2 9S 11, Scotladl) 

I'lhascolus vulgaris. leciins. Anirmtal nutrition. An:lysis. Utnited Kingdom. 

The interactions between dietary kidney hiean IL'ctils and tile epithaelial cells of the rat 
small intestine were ittvest igateil tiy iiimunigoli electrt amicroscopy. *1he results dermi
onstrated that the lecttns hid to tfle l,yl calyx rtf dfttdcnal :.nd jejtnal microvilli and 
that some of these dict ary constituents are etid cytosed inito lysosotnal pathways within 
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both absorptive and secretory gut cells. It is concluded that the lysosomal response 
serves to limit the absorption of nutritionally significant levels of these dietary toxins. 
(AS) 

0405 

29631 KOEIII,.ER, I1.11.; IIERRICK, II.E' BURKE, I).W. 1986. I)fferenthltjn the 
leeti activity in tivelty-four eiullivars of dry hean; (Ilha eolus vulgari; .. ). .1ournal of 
Food Science 51(6):1,171-1475. Fit., Sum. Fn., 43 IRef., II. (IDept. of Food Science & I Iu
man Nutrition, Vashingt o State Univ., i'uliian, NVA 99164-21032, USA) 

Plh ascolus vulgaris. Cultivars. PIhytoliem agglutinins. Animal nutrition. Antinutritional 
factors. Analysis. USA. 

I1cmaggl utination activity of 24 dry bean cv. was estimatwd with rabbit, rat, bovine, and 
human erythrocyles. NPU evaluated the riutritional toxicity to weanling rats of the 
beans fed at 10 percent protein. Nonprotein and 10 percerit-case i control diets were in
cluded. SI)S-polyacrylauide 1gelelect rophoresis indicated leItin-COntaining beans. Ileans 
evaluated (in order of decreasing lectit activity) were: Aurora, Sanilac, Royal Red, Red 
Kloud, IRza, Rufus, I larris, Viva, Fiesta, Ilack Turtle Soup, Chief, I lyden, tIJ-59 
Sutter. The following were noiltoxic: Itlue Moutain, (;N-I 1,10, I lolherg, Nodack, 
Olathe, Iindak, JI -120, NWV-,110, NW-590. U I-114. Cormbined hemagglutination tests 
ard SI)S-polyacrylaiide gel electrophoresis enabled rapid screening of' dry beans for 
toxic lectins. (AS) 

29673 IIOUIASSA, C.; IA[ONI, .; RIOUANII, .I.M.; BFIISANCON, IP. 1986. 
Thermal inacti ,aluon of Iectius (I'IIA) i,.olatd from I'lhaecilus %lg~arik. Food Chemistry
20(4):295-304. En., Sun. Ill., 22 Ref., II. (IL-'loraloire tie I'l4iologic tie la iNutricion, 
Universite des Scieuces ct 'Ieclitiq c d I ani :iuedoc, 2-16 M t1(1tellier Cedex, France) 

Plhaseolus vulgaris. Seeds. 'lhytohteniagglutiniis. Ileat treattment. Analysis. 

The inPuence of the therinal process on the loss of ability to bind a carbohydrate target 
was studied ott lectins (phytoheins, lutnit) purified fiim l'haseolus vulgaris seeds. 
Th]ermal illactiVatlo Od teOUus soltin1s of pure phytolienagglutiiin occurred accord
ing to a biphasic Ist-ord(r inechanisin. tie Ist order rate constants appeared to le de
pendent onl p1 (minimal around 7) and divaltri cations. All diflerent subunits 
constituting the whole pliythlieinmluhiliinnrwere inactivated at [he same rate. The 
biphasic natute of this process is indepinenit of the peence I0 millinolar Ca( 4- ) 
or Nlg( I- f ) aiid appearud to indicate a discrete aggregation of phytoheniagglutinin iol
ccules. [AS (lExtract)] 

0,1(07 

29722 ES'i'I UCII, R.; IDAMIIANOV, I. 19H6. Icectin hisohemilry applied to hunnan 
nerve;. Arcliikes of Ialhol gy) anid ILahoratory e'dicine II11(8):730-735. Fn., Sum. Ell., 
24 Ref., I. (IDlit. of 'athology & I.aboratory Miedicine, Ilahncmann Univ., Ililadelphia, 
PA 19102-1192, USA) 

Phaseolus vulgaris. l.ectis. Itioclier istry. I I tOan physiolog Y. Analysis. USA. 

Eight plant lechos, artolig thein types IA and IA frot Phascolus vulgaris, vare found to 
bind to normal and patItlogically altered nerves in humans. Only 2 lectins, from I elix 
potoatia and Maclura pomlera, were found to bind selectively to palhologically altered 
nerves. The changes recognized by lectin histochemriistry were not pathognononic of any
specific type of nerve injury. This study provides baseline data on the reaction pattern 
of hutan peripheral nerve with a series otf lectins and shows that lectin histocheinistry 
could provide ieans for tie study of peripheral nerve palthology. [AS (Ixtract)j 
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29971 CASTIlESANA, NI.C.; SEIRIA, M'.T.; RODRIE(ZtJI., I.F.; TEJERINA, G.
1987. Distrihution of lectiniduring (lie life cycle of I'hascolu,; vulgaris I. I'lant Science
48(2):79-88. Fn., Sum. Eln., 22 Ref., II. (Centro de Inmesligacioncs lliol6gicas, CSIC 
VelfiaIuez 144, 28006, Madrid, Spain) 

PhaseCIus vulgaris. Seeds. Seedling. I)evelopnerntal stages. ILectins. Composition. Spain. 

Phascolus vulg:rris cv. Grrrafal Encarnada plants were used tn study Ihe distribution of
lectiris accumulated :i t'.e seeds and thrOUInli t the ife cycle of tile plant. 'Ilhe distrib
ution of both total proxiins and itctins was studied in aqueous and s:lirle (I molar NaCI)
extracts frorn dilfrertn parts ardli ar s in I Stii cs Of ulallt develoIpIMient (srnal
seedling, plant with Ist trilliate lessit s, plant in prellweritig state, and liture pI;lnt
with fruit). 1.ccliii Crich. dcrT;ed sharply durring the Ist weeks if plant growth,
reaching tile lossest vaile ill tile triloliate lcaf staj.e aird Icreasinig during til flowing
phases of plant developtent. The presence of lectins, irweer, was detected in all tie
pla1nt tissues throu,.hout evtry phase of tie life cycle. The diferences observed in lectin
levels (radioinnmnoassay) and lectin activity (irelnailttiion1 0 ) itr!.'ate the presence ofdifferent io!il. forms of tile lcti Inillqueous ;lid saine t-\Iracs Of plant tissues. These
results, as well as the olbservatons il tire Ifixatlin O Ifctli ol the biacterial sirface, support the idea that theW rrctiur ollflctiM it tlirt plant rnra' nit he lunttd it) storage pro
ttrms, but mnay he involvcd li specific lrst parasite recgnrltlm. (AS) 

TA N N INS 

(tIri)') 

3061 R()NNENKA\l,' R.R. lie cefct of taiu; on nitritional qaalilt) of dry hean.,
l'hasclus ,ulgaris I..L ). ll.,i,;. \Vcst ILafaete, lindiaim, Il'rdtc Unikcrsit); 1976. 
521). I'i., Suits. i., 62 Ite'f. 

PIaseollus vulgarls. Ienolic cuicria. Aralvsis, l'rotwin c uitcnt. Sced characters. Seed
color. [)let.%. Arriri r{rds. Seed coat. Nutrilitie value. ClOssirreeIllr,. 

Talnin corrpoldl.llN; ;ir' oihrl criv.tucmihl\ili l itier ta.ui' Ili toos. Ili sortl,hum they are 
a factor ini tie itri rirorral quaht v Of tiie-' arrs. I icy hisc iotl, however, hcn investi
,;LtCd Is a Iactor ill lilt nutillrioinAi pihlll in (hdue Itegires. I Ilrs "sperlrllenit was con

dtICtedIto iltie rrire tir( it cnCre 01 tailllllls il dry heans aid sime of the other 
coiniiuir ediile Itrunies ;aid to cretr foroI kvcthat corul have nritritinral sr;'riihcance.
A white, lack, andinaired wclc c -hteudhr iri,', rtdilill, arid high tanini ConrittM.
These bthrlrs wele iied to Imrpaie S dirts loir ev;ualri \%,ith %;LilIli rats. I lie testae 
were removed or exira leae %were;ddcd to clh;iil' tit' tal111i11 of liheCuImCIti tire diets,

influence of talilills iI tit alburnir and glorlnlini porliir of the prrteirr for tire heans

used in tire diets arld Iutr Other sources of 
 wiue, ilack, and red beans was determined.The associationl oif talill cinten \iit crler waswith ibNhntrvcnl iii tire [2 geteraion if white 
ll(] rend ie:anl cros,;es. A range inl taninin conitent was foruid: white henis had none while

colored breais raniged Irl i very lw to 2.5 catchii equirivalents (highest values were
found in red ierils). Wt. gin and IlI rifrals iriprived %hecl tire red h'sla of a red beat 
was replaced iy a whiurl hra ail tile tanini conlltenit of tire hearis irl lirt diets increased.
Tanirn conteil il rirnt iiliterice tire dirsihtiroll if the albulir ,s anid gli bulin fractioirns
of tire beal protein althou h dillereices in these fraclionrs were ohr'is verl arnorinl the dif
ferenit beatr types. lihc rise if iitiral rat sI aa covallale Ill arnalyzirg tie dala was sig
nil'icarit for ire d ,iindntvariables wi. gain aid fuool coisrlriptlonl, bu not for IIt.
[he F segegatriirof laririr coliteti was rno crotrohlhld ily ire tges for hsia Colir. A 
rarge if hiiigh and low values wiere oibserred with i a g ivetn cioilor. (Author's surnnrary) 
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10356 AI,~ Y; It IiSS, F.A. Tannin,, content anid inhecritanse tin common hea~n. Crop Sci
enrce IN(2):2i11-2114. 19M8. Fit., Stift 1Km.,26j llcf. 

PIrlascoius virrlsri ~Icii Contrentl. Seed Seed coal. Ocncoly pes. I nheritance. Cultivars. 
Nutritive valclr. Anclysis. 

icrloll ofi lanin III Cccrc 
vealed tha~t Murre-secd.ed clraccrcs conrtained fIc( delI'(AIihle :11rcriccrK, Wrid tllat MICherPNSCeII 
it) colcccd scok,~L.tTczci;I%iccilcicec Ii tce lilac. Mtlhcru)h dlark-coiccrcd sceic contiainied 
tire ighestcc amountirc, rio !Iricy; rclarriccccci i a 101111(cic ic tl tilliin Content and se 
Coa~t Co lorr. Alliah w,; .1 pcc'rccilwcccc, Irccrri hcs Icirciilli 

F I ma n icea %ced ing ;Ic ccifiel vaillrin I ICI jcroccclurv re

c1 1-.' rc''ccIIIlcc', LIOSC chwIccei that
 
c(ciiercCci III L'te;t c~wiccc c ere
c~ilc icl111 cc cc'clccl ;I hicii Icricici hceritability lilt
 
tllrccr cccclI.I I c' .. ' 1c.010111c cc ic tc ti MId
c' c I siri i n ill(- A1 I2 PcIict ll tlnr. 
it few%geiI(2% ,Qc'ir' ti l'j ,11cl' 1Wc cccItIL 1.1iricc'111 Fie2 IoI)Lccci0IrIr, %keeds 
%ucril blckI c~tcc, the cccl, tamcccc, hci reccrcccrc.ai L~c% hliavri iclLk- andr 
d;icer ccc!ucc andl it ! I. li-. tanncinrc ,c i !c-ncicicd I 'Mc sir411 JIMrcc h0cl e~iciicc' o~ uthcer
 

icy selclrc; IccI:ti !-ccc' lilc, mc IS. crc cccl): adi "'eCLIIIII; iot apprpijitea 

recombrinantsccl );\cciW N cccccc
 

ci,., lic)I~ liiiiccii 1.ii Owc r11iccrilmia qucmjtlN it ic,';ii crocm. .irnmaI if I umil Scitive 
*I4(2):24-~ 19 Mf I It.. S1ir11.1.r1., 2'0 tel. 

(.Ccckic.', III 'Icilc ccrccc! I )ice!;. 1 1I 1%i Slrrccrc.\I llicrne. I)cgescbiclcty. 

stiic , 'wc i,'r it (!k 1l clcc Ow;ccclcc rcLctccc-,icy iccltwj'r Ilwi -cdi com, 

1ccl111cA'cc' x 'cc LicccilIc' IIccIv %III)ctlo'wcclit. clwc_;,vdr.cc' ucrli acliit Ill 

r. IIcc, c irs iccim It telt' 11iiii'cc'ri 
hi-lcccc'iciicc I-c. hcl. Iwc' 1,'.I.~cc.cdcccc' ';crrcjicl wasi 

I -cc i l rd Ic~tccIial ' fro"ir , c alcc byc alci' 
Iccc kucc cI all cur11irc hCigher, 

clis . wiltci Ii Itc llccr mutdCyoaIl 1S1c10 1,X 111htic, ' I-cc l(rr ccc' ik1 I iricciirir 

.;cccilc:(:cc'c'c l''1'cc c1 Ilii'rccrocli ',Icilmcd I IA ofcit, licalc-recccltcrt L)fce. Couukedi 
cccc~'.icc- c I ci;'.ccrclic (%%X,ic')'lc Ill cIIcciec SeC'i COrcS ('i.8i43ccl I :ccicrc cccrcc'c 

cci; I41 andi c l ' i . lilt, ;,) c';ci cc; Irircr'1w. i c'c c"I!cc c ic (i.i cc ici rmrc't'c 3...' rg,'g
Ill 11ccclS-c ccc .c'cc c li'ccc : c c (r () SS) )c, (curct cri, il Icecer 

ill Ilc c>.r' li%',iccc' ':.~ . 'r5ccpc'rerelwill %%JcciIrcel. withcout tirecccckcnrg 
incur hcadc Irc1 'ic'r pt cicmi ijicclily clcicci (2 'T 1) 1) crran c c ic let iritithc ,ap ithte 

(IJ-2.1. I ',cclccc dc; -il' II I v %%'asIll wcwc.r ciitd (/101 1wir cvrcI) anc ofcblack hiicrs (7 5.1) pcer
(lit) tcu %%irlc III,- I 'cllc 11ccc ccci; iiic %kichicil, lilt' crot11 (18.7 77.9 I''ST),cmccci IWccrrt. 
bi~t lic h 1iIi 11.1, Ilcc CHCel 11c) lit' 11crlct'r cic;'ectcicily ofi cc'ic-coccmer iceamrs(81.3 andcc 
S I.A ilicrIl). I ho' i1.ci;1 'lcc'e' dcccl ;ced ciri Cccliii IS relaitd toc tire jcrccteirr (ldiuiry Ofi 

b'-ill s2 

26981X \\'cSSI.\1I, VN',.; Ilo.Si Ii: 1), G.i . hI .. Aco 'lmpralkrIv~t study il -wed coat 
uc'iilcr, iuumiiii cicriuru. icmm t'ciliiiml'., Iulilifiicmul piliil) , ;%ilt coiikaluility il mlryciiIIe 
luccuim', Nilir:.cru% I .) An cuimtilsk (Icnciiciiari L..): their iltrccuiism l l d11 (Ii'mscmimi'.1 
iiilacritacmme. Ili .\icim~'mmi atenlL.'iersity. A .tmieu~rain E'xpemriamentl Staimi. Sainaw 
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Valley Ilearn-Ilect Research Farm arid Related Ilean-lBeet Rc.rcarch. East iansing. 1980 
Research Report. pp.90-94. En., 16 Ref. 

Cooking. Genotypes. Inheritance. Nutritive value. I'haseolus vulgaris. Seed characters. 
Seed coat. Seed color. Storage. Tannin content. USA. 

Twenty bean genotypes grown near Saginaw (Michigan, USA) during tlre summer of 
1980 were used to initiate tie screening process for finding parents to be used in the 
inheritance study of some of the factors influencing texture and cooking time. The pre
liminary results showed differences between lines for tile rate of water uptake. The per
centage of hard seed ranged from 0 to 56 percent with red- and brown-seeded strains. 
Tannin and lignin contents may be involved in the hard seed phenomenon. (CIAT) 

0,113 

P. .. 
|leat-stahde factors affecting tie otili/:ition or prolein. Journal of tile Science of Food ard 
Agriculture 32:423-432. 1981. FIn., Som. Err., 22 Ref., If. 

15411 I'LIIIILI IPS cr al. Protein quallity in seed miealt; of tlhaeolusolgari; aid 

I)haseolus vulgaris. Seed. 'rotem content. I)gestiblity. Nutritive value. Amino acids. S. 
Analysis. 

The polyphcn ol content of several cv. of Ihaseolus vulga ris was measured. The true 
digestibility (It)) and lBV of the cooked ireals of 2 hlighpolyphenol cv. and one low
polypheinol cv. were determined by N-lialance expl. with prowig rats. Renoval of tIhe 
testa caused a slrglrihcalll (1 less than 0.05) increase in I I) oif Canadian Wonder and 
Masterpiece (hlglh-polyphenol) of 7.2 and 8.4 percent, resp., hut no significant increase in
that of Processor (Iow-polyplhcrrl). Testia removal caused no significant change in BV. 
Supplenetation of tile 3 cv. witlh met. arnd cystme raised the IV to values simnilar to
those otaiined with egg albumin. Supplementation of Masterpiece with tryptophan
caused no further increa,e in IIV. 'lhe polyplienl content of the bean meals did not ap
pear to alfect the ti1-0ation of their S-corinaning aririno acids. Isolated Masterpiece
globulins were fOund to le hiqhly digetihie (t I) 95.4 percent) but with a low IIV (2,9.36
percent) which ww; caused by a low S-cotamuing anino acid conitent. 'I lie ellects nieas
sired by rat feeding expl. could nit ie accounted for hy trypsin inhbitors of 
pliytohieiral,.lirii activity as tire heat ireaIliCe11 used prior tn tire N-balance studics wassuflicient to destroy their actmisty. [or tie sarmiples Masterpiece, Canadian Wonder, and 
Processor, washolh %ilh arid withot lesta, arid tire Isolated globuhrn fraction, tile IIV 
highly correlated (I) less than 0.U)1) thl the total protein S containing amim acid con
tent. (Authnor's sunrary) 

0414 

16767 TITIIK, I..; II I'E'IA(,, (.F. 1981. Conntiaerte's feim'llicos de la; testas d'l frijol
cnrirr (I'lia.,e lms llaris IL.). (l'lhelolic coll llorre ts of tile seed coats of lieall).
Mlya.gue, Puerto Rico, tisituto flaue.arode Agrietlhura Tropnical. pp. 1.15-1-1.15-H. 
['s., 7 lef. 

Paper presented at tile Reuni6n Anual (el I',CCICA, 27a., Santo t)omingo, Rep~blica 
Dominicana, 198 1. 

h'lraseolus vulgaris. Seed coat. Phenolic content. Seed color. Ilascollin. Analysis. Puerto 
Rico. 

A mtinhod of hori.ontal paper chrmrator, raphy was ijsed for the preliminary study (n the 
phenolic components oif tire seed cuoat of I'haseolus vulgaris anr ai altemp was miade to 
list the phenolic coMipoNeits of black-, red, and ,lirte-sceded [eans. 'Ilie reactivity of 
soinc of these components with a hean protein (phasc illin) and egg albuhmin was also 
determined. Using siiple chroratogral hy, pr)lphenoic coorunds were isolated arid 
iderntiied ill seed coats iof red- and black-seeded beart. No significant announts of 
polyplienIols were found ill seed cioats of wnite-sceded beans. 'I tie reaction of extracts in 
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methanol of total phenolic components vitli the phaseollin and egg albumin removed 
procyanidins to which they are strongly linked. These trials show that bean seed coat 
procyanidins are superior to bcan protein. (Summary by F.G. Trans. by LM.F.) 

0415 

28921 It ESSANI, .; ELIAS, I..G.; IIItA I IMAN, J.E. 1982. Reduction of digestibility 
of legume protcin fly tannins. ,Journal of I'lant Foods 4(I): 4,-55. En., Sum. En., 13 Ref., 
II. 

['haseolus vulgaris. "laiviio content. Proteins. Digestibility. Trypsin. Iluman nutrition. 
Seed coat. Guatemala. 

'lh effect of p l)'pliVlhic Coii)OUIIds pre'seot In the seel coat of colored var. of com
mon bean is discussed. From human studies it was esiloalted that polyphenols accounited 
for only 7 percent of true protein digestibility, Mide other factors such as trypsin 
inhibitors aid joriy-dil ested st orage proteins for inuc h aspad may account as 25 percent. 
It was concluded that the clfCCt of polypholic compioudtls on protein digestibility is 
relatively smll and WsOuli be expected to be Ioier when beans were a part of a mixed 
diet. 'lIhrefore, other factors Is coked beans may be responsible for most of the low 
digestibility values reported. (AS) 

0.116
 

289610 FI.INANI)I./., U.; IIlAS, IL..; lIlAIIMAN, I...; II. ISSANI, It. 1982. 
'ryiin iohihitor, :rid lianl l luglinils ill Iie:io (l'h:as olu, Sulgaris) and their relaltionsip 
%ithtile Content of talmils and a,;soriacid pl)llhelol'i.. Iourlal of Agricultr:iI and Food 
(hemistry 311(.l4:734-739. I"i., Sum. En., 25 Itef., II. (School of Chemieal & biological 
Scientces, Univ. of San Carlos tie Guiatemala, Guittemniala) 

Phaseolus vulgaris. htlli:igglutiisin,. Analysis. Animial nutrition. Diets. Aninsal 
physioloy. U SA. 

For diflerentiation of true trypsir inhibitor (I1) friim inhibition caused by polyphenolics, 
seater extract it p 1 76 fron wholi scil, colt'lcdons, aid seed coats of 1 comoniot beal 
var. (black, hlt,, ,d) treatd ;is (I) extract, untreated; (2) raw%% alrd us're billows: raw 
cxtract treathd witluh ,Iivh lhlrrihdile); (3) cooked extract (I 15 dcgrees Celsius and 
15 P1Sl, 20 tori); til, (.1fc:olked xtraL.t Iluii I percent poly(vitylpyrrohdie). 'Irypsit 
inhibitii was detirioeIl hy it hl1)111: (N .htitiil-I )I .-iltroanlide hyiruclluride) itethod. 
Group I would 1isv 1t0otl uhilition (TI i polyphenohics, A),.group 2, inhibition due 
only 1.)TI(B), j,.rulili .3, uy)'phlvolcs irihbillon plus possible retnanent I(C), atid group 
1, the tihlibiti i dui oillyh t I'sille reitr nt '(111)). 'lheir algebraic relationships ex
piessed by the tqalatiol A it I (I -I)), hiere A calculated value aisd II I (C - I)) 
-- analtial valuic. 'Ihew, a ' no dilltereces betweent calculated and analytical values. 
A highly m;ct- ulcat corlation ,r - 11.9") indicacil that this methodology, trypsin 
inhibition due to 'II :ind polyphenokrcs can be separatwd with a good degree of reliability. 
(AS) 
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26243 IOI)AllT,/. )1',NIORA, I). 1982. [Feeto Ile los poIlifenoles solire la 
digeliliilidad ill vivo C ill Oro Ie la pIroteilla dcl frijol. (I. llcc( of iolllhenolsm on in vivo atd 
in -,itro digestilbility of heil pirotein). l'esi; Nlag. Sc. ;U.ltemala, Unisersidad de San 
Carlos. 9811. Is., SIIt I.Fs., 113 ltcf., II. 

I)igestibility. Guatumal:a. l'h;:;colu!, vul-arls. IPhenol contet. Seed color. 

Two ricllods to quailliiy polyphelnils in leguies and develop all in vitros rsmethodology 
were evaluated to i(ierime the digestitblity of' Muhte, black, and red bean protein. 
Finally, the polypheil cnttett with bilth imetlhods varied with the seed coat color and 
the heat treatmet redutcd Its cittent. In the cooked or dried bean lours with broth, tile 
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percentage of total polyphenol loss determined by folin-denis reached 37 percent and areduction of 94 percent was obtained for biologically active polyphenols determined bythe I lagerman-llutler's method. The major rcduction of polyphenols was observed in thecooked and dried beans without broth, reaching values of up to 51 and 96 percent fortotal and biologically active polyphenols, resp. In the trial with rats the digestibility ofbean protein with broth was 73.21, 69.56, and 64.51 percent for white, red, and blackbeans, resp.; in beans without broth digestibility of bean protein was 71.97; 7L.96, and68.83 percent for white, red, and black beans, resp. JAS (Iixlract)-CIAT] 

260137 SWAVNSON. IB.;.; Sl'll, P'.; WOOD)I, D110ISI:I.L.I, G.; tUEBEIRIS.,A\XX, ,l.A.;
TIEL.EK, I..; ItIwSSANI, R.; IIIllAM, I.; FILIAS, I..; MOI.INA, M.;(,O'II'Z- liltlENIVS, I. 1982. Improsced biologieal miliiation and alvailalbility of (fry hean,.In Ileani/Coipea: Collalorative Iescarch Support 'rogtram. U.S.A. 1982. Annual Report.IEast L.ansing, Michig;ign Stlate Uniser%itv. pp.5 7-63. En. 

Ilhaseolus v ,,ris.Agricultural projecrs. I ectiris. Imylhenltinins. Seed coat. Proteoins. Socioeconomiceaspects. )igestibility. Phenolic content. lISA. Guateemala. 

Achlievemenents of the project to Inprjve the hiological rir/lition Iand availability of drybeans in the ISA arid (iaterimala art stiira'itI arnd itals for 1983 are liven. AIlethodl was developed to :issess heli'glutiriatim' le'iiits insdry ard processed beans, aswell as a tllilod to) dleterlio procyahins arid olier cpllnrlts ill seed coats of drybeans. i\ si oig hinliiig capaicity (if licyvaidin,; and some pigmnts was observed.Globular lprotlin (; I from dry hreaw; was also isolated arid pirrilied. Tfe results of' asurvey of rural (;uileirala lan2;ri-prodimn. , are;s PIeskt-ied. I-actors asstciatLed withare 

tire hard-to-cook pieionrierllior alid low hicestlhlity 
are dlcusscd; if pilypliellolic cornpounds CreeliriatCd, tdigestibility Values nwitid increase 8.0l percent for colored beans.
Two mnethodls to deterrine total and biotigicaliy active polyphenol ili colored beans are
described ;Is well ;is 2 tiethods to prevent tlie developmient of tire hard-tn-cook plieno.or.
 
enon. (CIA])
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29157 AIRfZ, W.I.; SWANSON, It.;.; SI 'NlZICKI, I1.I.; RASYIl), A.; IIICII,lR.I..W. 1986. I'roein-procy;inidhin itcacthin mid nutritional Ilitality of dry lbeans;.American Chenical Society Spinipimn S.-eries 312:126-137. Ell., Simi. En., 38 Itel., II.(Food Science, Univ. of Illinois, Urlbaina, II. 618I, USA) 

l'laseolus vIlgaris. Ilrteirs. Ntritism. value. laboratory experiments. )igestibility.
lernteritatio. USA. 

Research data that deliriaics tIe rUlatOsliW1hl of dly biearn prleins to dry bean
procyairiliis I pr
tiOiral quaiMty 

telled; the CIrstrauilt priteii-procyaidti irlteriction placed on nutri-Of beansMis ;loihicniuusseil Ilioc);rmihi irritubatior was found to restrict ratgrowth anti daina;, ilrestinal villi. Irocyanidiris itltuhatld with forod tir as dry beans
were not as Ihibitory as procyallidis irnilubattd alite. )rgestibility and PllR of tenpell
(ail Indinesiari hiid pirepird Irlnu so)yreins) ptp;ired with red beans and Itaize wereless than the ligestibility aldI'ITR of siybean temph. Terpelh. fermented by Rhilopusoligosporus, hd not inprove digestiblity or nutritional quality of dry black beans. 
(CIAT) 
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24435 AW, T-I,.; SWANSON, I.(. 1985. lnlluence of tarnnin on l'lrstoluas ,ulgaris
protein digestibility anid quality. Jouriml of Food Science 51(1): 67-71. Ell., Sum. [ll., 22Itf., II. (I )pl. of lood Science & I lunian Nulrition, VasIingbon Stale Univ., l'ullhan,
WA 99164-6330, USA) 
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Proteins. Digestibility. linzymes. USA. Phenol content. Dietary value. Composition. 
North America. America. 

The influence of tannin on proteitn digestibility and quality of black beans was evaluated 
using anr enzyoe-tetrahyinena therinophada bioassay. In vitro digestib lily and T-PFI 
(tetrah ymena-based P1-R) were inversely related to tannin content. IIioavailability, ex
pressed by etrahymcna growth, of black bean globulin I in the presence of black bean 
condensed tan nins correlated well (r -- 0.95) w: h irthi i vitro digestibility of the protein. 
Black bean condensed tannins complesd rcadily with black bean globulin GI to form 
insoluble precipitates from pi1 2.0 to 8.0. Itcan tannin-G I precipitates, at tannin:G I ra
tios of 0.55 or greater, were resistant it pepsin dligestmon at p11 2.0. I)igestion of bean 
tannin-GI precipitates was 69-74 percent at 1)118.0, using a iulticnzyirie system of 
trypsin, chyrnotr.psin, and peptidase. (AS) 
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21770 ItIMISSANI, It.; ElIAS, I.C;.; NN\\1LZAK, A.; IIA ( EIMAN, A.E.; BU'IIl.'l, 
L.G. 1983. alnnin ill common tiret),;: imetliods of alalysik :lil ellect; on protcin qualify. 
.Joornl of Food Science 48(3):10001-1001, 111113. Sun. IRef. (IDi6siion of AgriF(ir., F i., 22 
cultural & Food Sciences, INCAP, Carrctcra Itoos,clt Zone II, Guiatcuala, Gwiatlliala) 

Plra:;ColuS vulgaris. 'Ialrin content. Arti1nral nutriion. D~iets. l)igestibility. Proteins. 
0 u ateialla. 

Ciondellsed tantlluit; :irllk-tated pltriols ili 13 samplhs of ld coinmon bealls collected 
from rural rirarltt i1 .;uitiattr;ila %yre dt-rtrited by ,1 C:hllCal assays. 'lie results 

%%ere 1ipihly' corrCl;ii:d althoug,.I the dcegrce of variation among the samples liifered 
greatly at..o.lihg to tire t';.y. Ili rat iCdlrj' tri:ls, tannin content was nefati wly corre

lated wth NI(, a ita;osirrc of protein quaity, and positively correlated with protein 
digestiility. Noither conrelatiotn was statiitcl ly sigiribicalit due primarily tt tie low 
tann111ilcontent of the diet. . iMt. suipltICrienltatorn riot only imtiproves tire protein quality 
hut nmay also play a role ill Intabolic detoI lcattloll of taninill. 
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+21,598 DI*;SI Il'ANlIl' , 5.5.; (II 'RYAN, M. 1985. Bati:uimiin of %:iillii ns,;ay [or 
ta in aly ,i. oI r i c:r,) . hu ll'ial If[ Food Scice ce 51.(4):9115-911 Itl., Sulill. Ii., 23 
Itel., II. (Dept. of lood Sciente, 382-I), Ag. rig. Sci. Ithig., Univ. of Illinois, Urbmala, II, 
6180)1, USA) 

Bean Ilotr. Culti,,ars. Iht~SeOhuls vulgatis. Irocessing. Storage. "annit content, USA. 

Several parateet;ftt;t mlht ilthllutice tie vamllrn assvy for tannin an;dysis of dry bean 
var. were ilmestipatetl. 'I lie tssaq ahlo ttnini t.ttent dectcacd wilh decreasing particle 
size of the bean ihors. inc clapud atlter p riildntg as Nkell as storage under high hu
mridity condition,; oii, kcull, i1llhli cedt tatill a ;;tvSy. 'I he sutluhility rf lalrisu depended 
ort tile type f stlseti i.;,I,, %kithmictc l oliritl c,,rattttn rtctiritn, sitlrer periods ,as 

collrpatird ssitlr extra Ictioi wili aciuide rwtitiarttl. Colior illcreices withir tire bean 

Salllples app)ar'tl It tie i1ie prime c;titc tu s'arratioll in talliill analysis of beans. EX

tractions ni seed Coat; alte increased tile asa)ahle tannin by 1.1-2.5 times compared 
with extractions of btan Hlurs. (AS) 
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197-16 }I0Il ILVA, M.J.; MA\ItIN., I.A.; I LUNIIAIN, A.; IAItAI)E, J. 1983. 
Efflcet of extract, fromi Itan (I lmasncohls olgari,) and lichl bean (Vicia [aha) varielies on 
ililesinal II-glhlcoe tralllort ill rat ill %ikcn. ,rrinal of lie Science of Food and Agricul
lure 34(3):239-246. I'n., Sum. IM., 27 lct. 

PhtaseOlus vulgaris. Seeds. Phenlic content. Iaboratory animals. Glucose. Spain. 
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Saline extract solutions from seeds of both Phaseolus vulgaris and Vicia faba var. were 
prepared and tested for their total polyphenolic content and effect on intestinal I)-glucose
transport across rat ileurn in vivo. Intestinal D-glucose transport was significantly re
duced (P less than 0.0(101) by the presence of seed extracts in the intestinal loop, regardless
of the source of the extract. The order of potency (1).vulgaris var. atropurpureurnmore
than V. faba var. Caballar more than V. faba var. minor more than 11. vulgaris var.
albus) is closely related to the polyphenolic content. Clear differences in the mode of 
action of tihe extr;acts were also observed. ['xtracts with appreciable polyphenolic content
caused both a reversible and a lasting inhibitory Clfect on glucose tranport, while ex
tracts with negligible polyphenolic content only induced a reversible inhibition.
Polyamide treatment of the extracts decreased their ability to inhibit glucose transport,
but their inlibitory effect was not completely abolished by,tihe treatment, further sug
gestiig tlie presence of some other antialisorptive factor(s) il tie seeds. (Author's su o
irary)
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26186 ItI.i)Y, N.R.; I'IEISON, A.LI.; SAIlII., S.K.; SALIUNK I IF, I).K. 1985. Dry
beanl talliirs: a i-esim of 1ntritiotal impialia;tis. .Joural of tile American Oil Chemisls'
Society 62(3):541-5-11. En., Som. Fn., 91 Ite|. (DIept. of I.Foud Science & Technologly,
Virginia I'tnl)teclilic Inst. & State Univ., Itlackjurg, VA 2-1)61, USA) 

Arrtinuitritioid factors. Cookilti,. I)igesttIblity. Nuhitise %'attlue. lhsetlstS vulgaris.
I'liytoale.x irs. IXSA. 

resealhll il h-'tllie :tit( pissilile intlueince 
legiiumes a,;hlirllrtai l tori is ievii'\,l :iitd stiuinarl,'il. I lie ttlin conitmit of Iry beans 
raglles otll)ii i1)2 1 iictrFit, dteli'rlil, oilthetl arid color of the seed coat. 

Recent tarliimi their tilt rutritiomil quality of 

lnpcs'cs 

Mally lighlarllllill a.Ire o hisser itutririotial iliti thtan low tanini beart
h'ail var. 
Naturally cc ir.:rig, Irsh, htltie iila reportd io interactt imisare with proteins (both
ellzylllearld lloii l,.Vllt formpnillls) to t;iriiill.protltlin tculplese's restlti llpllirlicti
vatiti l of ip,.1er e er'l ties irldproteill iiolilihilv. Bth it %itroli 
 t lit vivo studies 
illdicaie that hli'ai tatrriis diMre;, protlem di ,'stihiity, cither Iy inactivating digestive

,

enzymIeiS Or liv reihc1iii tilt stjscepllht y 
 iff wt'substlrae prt'llis alter ftrrllni, COrn

plexes with talmiiIrIs aid absirlicil ioiiitlrle Ie. O)hiler dclt'niiius ielhcts of tUnirlns illclute a loiCred teed efFiL-leicy al(l(,rtiswli heprcsio ii exptl. amimtials. '[lie 
artiit iliii;th ; t sil ti t allillr (,;rli ht,' neni' il (iriiii essig (I ir a rColl)llatioti
if' 2 or ioire irl'hiol; '), hir 'xarjple dchllm;,., siakinig, ijiiikiii,,'antd getrminai;ttion. Ge
ntt, selectioits ;ri)itay hlp Iihrnlr ,Illsarl liv Io 
 arliiii s. Iiotential cLllllCtltreat

ilients ilch"s u'., il tallrnin ci ilexii[g agenits dl.,Ctlssl,.are (AS) 

TI IEIR COMP(ONI:N IS 
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1735 \1ONIO;O l-:IRY, It.). Ohserv".titurs on the c;miio colttnit ard toxicity of 
troiical pukes. Vest Ildies Medical ,Journall 13(1):1-11. 196-4. In., Sum. En., :61Itef., I1. 

IMascolus vulgais. PIasColus luriatus. Cassava. IICN. Toxicity. Cooking. [Laboratory
animal. I lydrolisis. 

'T'hecontent of cy;arloil,erllic Inia antiglucosidis it) West tter pulses was estrliated by
tire release of I ICN oi h'ytrlnsls. IniIhe var. of I'liaseolus litiatus ((ima heart) exam
tried, tie CN wascolilent tiudr 201illtrig]10 mg anid tit of the irder previously krnown 
to cause acute pulsm)lllp'. A citimparisoin of h. drolytic prticidures innP. lulatus shtowed 
that ,'hiieas the cyarimre'0trc ,Ilucoside is stable nit cooikinig the intact rean, neitler hu
mallsaliva nior il1lin1e I IKI- at 3'17dr'(Jrmm' Ctie;illS uva; ellect. It ni'leasin, free iICN 
frontr (icalls le AniiiITl Iet-hfip t,isis with crinshid, unciotkel (iearlscillshid cotmkir g. 
showed that the tixiictiy of these %a;:. w;ts unrelald to their .N cotinent. Severe 
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'toxicity* of the common bean (11.vulgaris) in rats and guinea pigs mainly, if notwas 
entirely, due to unpalatability, causing starvation. Palatability was much improved by
cooking. Absorption and utilization of other species were god when fed to rats, even at 
the 50 percent level. There was some evidence of pancreatic hypertrophy and of impaired
absorption or utilization of Vigna sp. (cowpea) and Cajanus cajan (gungo pea) in guinea
pigs. No neurological lesions were detected in rats in feeding tests of up to 6 months' 
duration. (Author's summary) 
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5474 C(ON'I'TI l'ERAS, S. ct ;t. lI;ctores; t6xicor li Ie'leuillillos.1 cl liv'da,; en Chile. I. 
Clueirsidos ciairoglet'tico%. (Toxic factors in Ch ilean legumes. 1. Cya n genetic gloncinsides).
Archios .Latinoamtericanustie Nutrici6n 23(2):251-259. 1973. Fs., Sum. E.,En., 18 ttef. 

Phaseolus vulgaris. Legume crops. Seed. Toxicity. Cyanugenic glucosides. I Iuman nu
trition. Chile. 

A study was iade of cyanogenetic glucosides in seeds of the following legumes grown in 
Chile: Phascolus vulgaris var. T6rtola, Coscorr6n, Zeus, and Arroz; Lathyrus sativus;
Vicia faba; Glyciie iax.; 'isuinl sativum; tens esculenra; Cicer arictinum; L.upiniUs albtns; 
I.. lutens, and Prosopis tainaruigo. Values ranged from (.,12-1.86 ing I ICN/I[tt) 1 dry
sample. 1' vulgaris var. Tortola had the highest conilcit. All levels were ltser than the 
toxicity range ( (1-20 rung I ICN/ 100 g). 11. vulgaris ,,r. IT rtola was then used to study
thc effect of dilterent treatments ol I ICN corren. Treatment coibininp soaking and 
cooking were the most eflective. [here was not decrease in concn. when using, heat with
out preVious soaking, Jut soakn;, alone did not decrease the I ICN level either. (Author's 
summary) 

0,127 

14390 ,IANSZ, F.t. I'tlIS, N. Studties Oi sone leal It-1'mn,,nc. II. Cyanogelnic 
glucosides. Journal of"the Narionial Science Council of Sri ILanr 6(I):1-9. 1978. En., Sinm.Elln., 15 Ref. 

t'ha;eolus vilgd;ris. Il'aseolhis Ilnatus. Vigna unguiculata. Arnti-nutritinal factorrs. 
CyaMnogenic glocoC.tdes. Iti)cernistry. AM)ssis. -ri/yires. tI.Mnunarase. 'toxicity. 
Nutritie value. Sri I arika. 

The seeds of nearly 50 selected leguies (1Mainly those coinioirlv ound ill Sri Lanka) 
were screeied for the presence of cyaidecand cyanripcnic ghcosides ()nily 'I of these 
contained signldcant amounts of cyanogenic glycosides; all %%ere var. of Ihaseolus lunarus 
(sieva bean or lima hean). Methods oh processing to eliirmntle the cyanogeric ,lnicoside 
was investigated mith succss,. Ilcal strains of Vigria sinensis, 'lhascolus vulgaris, and 
tisuni sativuni were 'ould to contain less cyarrogeric glucoside than previously reported 
for strain; grown clwlrere. (:\uthor's sumiary) 
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26511 SOt'tt)O, (O.A.; AIINZI-, I I.U. 1985. Saionic content of some Nigerian food. 
tournala of the Science of Footd andr Agricttuhre 36(5):407-40H. F-n., Sum. En., 6 Ref. (Ilepl. 
of Iliocheiistry, College uif ,Medical Sciences, Univ. of Mailouguri, II.i\.B. 1169, 
Mlaitiul,uri, Nigeria) 

PraseOlus vulgaris. I) ctary value. Nutritire value. Nigeria. 

Saponins were extracted arid purified front nillet, beans, Sorglr ii ri vulgare, and 
groundnut. Beans were Itotrid to contain a consrderable aimnount of saponin (245.0
mg/kg), while millet, S. vulgare, and groundnut contained 194.7, 72.7, and 48.8 trg/kg 
dry wt. basis, resp. (AS) 
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ACCEPTABILITY ASPEC'S 

GENERAL 

0429 

7093 FOX, M.; KRAMER, A. Objective tests for determining quality of fresh green
heans. Food Technology 20(12):88-92. 1966. En., Sum. En., 4 Ref. 

Phaseolus vulgaris. Cultivars. Analysis. Statistical analysis. Seed. Storage. Cooking. 

This study was undertaken to determine whether certain sensory evaluations of raw 
produce could be replaced by objective tests. Thirteen objective tests were correlated 
with 6 sensory evaluations and progratmned into a stepwise multiple regression and 
computed on an I IIM 7094 computer. The results indicated that the factors of quality
looked for by institutional buyers differ significantly and importantly from those looked 
for by the ultimate consumers. Correlations between objective tests artd sensory evalu
ations were significantly higher for the cooked product than for the raw product. iest 
correlations were obtained between textural mreasureitents as performed by the shear
press or qualitonreter and sensory evaluations for texture as well as appearance artd fla
vor. Gas chromatographic data were not as highly correlated even with sepsory 
evaluation of flavor. (Author's summary) 
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14307 1ONESI'CA, II. et el1.I'fei to da radiacao gama (60)Co) nas propiedade"
organoleticas e mitritivas do feiiao ( l'haseolis vulgaris I.., cv. mnlatinlho). (Elffect of 
ganmma radiation (60)Co) on (ie organolepiie and nutritive properties of coninlon bear cv. 
mnlatinho). I'iracicahla-Sl', irasil, Ccittro de Energia Nuclear aa Agrieultura. loleim 
Cieatiico no. 018. 1974. 20p. Pt., Sum. Ilt., En., 6 Ref., II. 

IPhaseolhs vulgaris. Irradiation. Nutritive value. Composition. Vitamin content. Storage. 
Deterioration. Btrazil. 

The influence of gitammra radiation on the organioluptc and nutritive properties of kidney
beans is studied. Seed samples of this vegetable %.ete irradhiated with 15 krad (I rad -
100 ergs/g of irradiated iaterial) and stored hor 5 to. Ihmediarely after irradiation arid 
monthly sensory evaluations ard chemical ;alysis of tlte vitanins thiamtine (1ll) arid 
riboflavin (112)were accomplished in tile samples studied. 'Iie results showed altevident 
influcne of radiat ion during its application since the higher losses occurred immnediately
after this treatment, mainly it ribollavin, which Irortthe tit aulloses observed, 47.9 per
cenitoccurred during irradiation. The total losses (av.) of thniaine were 58.7 percent in 
tie irradiated samples and 51.9 percent in tle controls, and for riboflavin, 25% in the 
irradiated samples and 16.7 percent in the controls. Thus, riboflavin is much more sen
sitive to garnmna radiation. lit terms of orgatinoleptic properties it was observed tIre de
velopment of art undesirable flavor and a hardening of the texture in tileirradiated 
samples. I however, at the end of tire expt. no dilference was found between control amid 
irradiated samples. (Author's summary) 
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10687 IRIENNI;I, A.M. et :l. Quality conltrol standard; for cooked froel green heans 
held on a steam table for varying holding times. .Journal of Food Science 43:1066-11070. 
1978. En., Sum. En., 33 Ref., II. 

lt hascolus vulgaris. Palatability. Cooking. Cultivars. Temperature. I.aboratory exper
iments. Fxperiment design. Statistical analysis. Seed color. Water content. I luman nutri
tion. Consumption. 
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Two var. of whole green beans, prepared by steaming, were held on a steam table (more
than 60 degrees Celsius) with portions removed at 10-rin intervals up to 60 min. )om
inant wavelengths and Instron measuremients for force, shear peak area, and work were 
determined for the 7 holding periods. Var. were inherently different in color (P less than 
0.0 1). I folding time affected dominant wavelength (1Pless than 0.11), Mensell color (11 
less than 0.01), force (P less thanr 0.05), and work (P less than 0.05). Texture, color, and 
overall acceptability were evaluated by a trained sensory panel; a consumer panel also 
evaluated overall acceptability. Orthogonal comparisons of sensory and objective evalu
ations for dominant wavelengths, force, anId work were linear. Acceptability scores were 
highest at 30-rin heated holding time. Statistical analysis indicated that objective quality
control standards could be defined by a range of M unsell colors or dominant wavelengths
andfor force and work c. uecrcrn obtained at optiriurn holding periods. (Author's 
summary) 
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16847 INS.TITUl1) CINTIROA II'nCA NO )E INVIS'I'I(GA CI(ON Y 
TECNOIO;IA INI)USIhIAI. (;UA'IIMAI.A. 197M. (;ratios cornerciales: frijol. 
lMltolls de ensayo N. an.'Iliis. and :nalytical In:eho,ds).(Conniiercial grain,.: hcai;. Test 

Gualtemala. Norna Cetitroaniericaina ICAITI 34 052 h4.51l. I.'sp., 4 Ref.
 

Phaseolus vulgaris. S.eds. Deterioration. Marketing. Storage. L.egal aspects. Guatemala. 

This standard, which rc.laces the standard of tie saine no. issued in 1976, specifies 
methods for the initial inspection of bean sariples; aiiil for tihe delerminration of moisture 
total impuritie'=, proportions of insect-infested, daiiaped ';plit, or broken grajins, arid 
proportion of :r:ins ilferirg in color Iron tihe ij or it of the batch. (Summary by 
I:oud Science ;M,. I LChiiol gy '\bstracts) 
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11163 L.UMEN, Hlkd. 1 Iormiation of ,olatile beano;etrd. Pi:,or coniilIOrlds in green 
front linoleir ail linol,:nic acids. Journal of Food Scietis 3;698-708. 1978. Eln., Slon. Ili., 
45 Ref., 11. 

I'haseolus vulgaris. Seed. Analysis. Fatty acids. Cultivars. leaves. finzyres. 

loth frernch beans ;iid rccd:,fR;ried i-hiex;rrol, nrhexarial, aid I-oclen.3-ol as the prin
cipal volatile coir:puoo s froiii j-t).( -1j>llilcriic acid but at propiirtionately different ra
tios. With I )J-(13 (:jl.hnoleiric acid, french beans developed mairnly trans-2-hexaral, 
I-penten-3-ol, 3-periten-l-l, tw "is-2-hexanol and cis-A.hexanol, while seeds produced 
largely I-pceni-3-ol and A pcnleri-3-ol with aI sinall amounlt if tians-2-hexa;nal. I-relch 
beans showed the lih'Ii:; pst ctlivily the aLl vegeJtaV;bles;;iaenof ,,er; fruits arld Coin
pared. l'houih alcohl xlidor'lhc1;isc w'; til;atively low, rapid reduction of 
.tldehdcs/ketoiies to ilcoliols w:fs ftiid in fi ench beans. French hean lipoxygenase was 
inhibited by i:yiiit' .d I. ,iii1hil fraction appea;ircd to I.Cquite heat stable, compared vith 
alcohol oxiiiorcduct;%,e, wi h wvas iulh wrre iistable. 'Ilie optimal activity of french 
bearn lipoxygenase was fuund :u be at pl I 5.3. (Author's suinlnary) 
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26981) A;ItO, N.;.; UIVIIIIASAX, M.A.; I IOSIHIII), G.L,. 1980. Genetic and 
physico-ch inical paramneters alecling lexlure of procc-ed dry beans. In Michigail Slate 
University. Agricrltiral Ixperiment Stalion. S-giiuaw 'alley Ilear-IBeel Research Farm 
and Related Ilean-lIcet IResearch. Past ILansing. 19811 Research Report. pp.85-90. Eln. 

Ash contciit. Cultivans. Frihr)o Fat content. Ilhase ilus vulgaris. Processing. Protein 
content. Seed. Secd coat Starch cuntent. USA. Water absorption. Water content.-

Th egenctic and phyicolinical pararmeters afiecting texture were evaluated on 3 bean cv. 
(Sanilac, Nep-2, aIind San Fuinailo). Mcan values lot pr oximate analysis and starch, wa
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ter absorption, processing evaluations, and flour pasting characteristics for the 3 cv. arc 
included. The mean MC for the 3 cv. was 8.7 percent and the protein content ranged
from 24.0 to 25.4 percent. Pasting curves and texture showed perfect correlation, indi
cating that gelatinization properties of seeds arc different in the 3 cv. (CIAT) 
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13518 I IONFIELI, C.I,.; UEI"ItIEilSAX, M.A. Variability in Iphysicn-clichieal iroperties
anid nutritional coriponents of (rropical and dioniestie dry heart gerinplasn. Journal oif tite 
Anierican Society for Ilorticultural Science 105(2):246-252. 1980. En., Sum. En., 22 Ref., 
II. 

Phaseolus vulgaris. Seed coat. Cultivars. Canned beans. Protein content. Ash content. 
Water content. Cooking. USA. 

Food-quality comparisons between tropically adapted gcnotypes of dry bean and ac
cessions from domestic breeding agencies showed there is sufficient variability in impor
tant nutritional and canning traits arnong tropical beans to justify their use in 
tetnperate-clirnate breeding programs. Specifically, tropical bean germplasin may he of 
use to transfer stress tolerance and hlodging resistance to commercially acceplable 
genotypes while tihe breeder is simultaneously breedfirg to maintain or imnlprove nutri
tional composition and canniniig quality. Seed of 35 bean accessions representing plant
introductions, breedin lines, weie screened for proximate chemical coniposition,and cv. 
yield, and several horticultural characters. Seventeen of these accessions, including se
veral commercial dry bean cv., were selected for cars ritrig evaluations. Ileans were ad. 
justed to 16 percent moisture before soakin i and processing. Soaked and processed,

beans were evaluated for water uptake, texture (with a Kramoer Shear Press), and general
canning quality. Protein content was highest m domestically adapted bean.; (31 percent)
and lowest inthe nonblack tropical array of genotypes (22 percent). Tropical beans 
showed a greater tendency to clump inthe can after cooking. This indicates excessive 
breakdown of tropical beans durring thermal processing. Nonsig nificant correlation co
efficients indicated that textural dillerences and soaking properties of the beans were not 
associat[ed; however, textural differences were correlated%with the finalmoisture percent
age il processed tropicailly adaipted beans. Several tropical genotypes were much firmer 
or iruch softer after cooking than 'Sanilac', which is considered the industry standard for 
making caiinlg coniparisons. :urtier evaluatiion of texture by examinin, Kramer Shear 
Press tracings siowcd that textural differerces anlitiiig genotypes could be broken down 
into a configuration howing a large sheair force corrponent, and a curve characterized 
by mostly compression. 1lie curve types appeared to be a characteristic of the genotype
rather than of sd t-coatcolor, size of [e)ar, or finalmoisture percentage. (Author's sum
mary) 
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26978 10511111), (..; CIIAI)l'H I, A.; UI'IIIISAX, M.A. 1980. Interrelatioishlips 
arming yield ard fooIquality characters: A factor analysis arlrroach. In Michigan State 
University. A grieultural Ixperiment Station. Saginnaw 'alley Bean-lieetl Research Farm 
arid Ielatel Ilean-Ieet Research. East ILarsing. 1980 Research lRelrort. lip.75-80. In. 

Analysis. Cooking. Nutritive value. I'hascolus vulgaris. Proteins. Seed. Seed color. USA. 
Water content. Yields. 

An expt. was carried out to evaluate the application if factor analysis in bean breeding
research and to examine initerrelationships between bean yield, protein, ,"id 16 sensory 
ard cooki tg quality traits. Soaking, therinal, moisture, cookcd aind it ry bcan color, arid 
protein factors were considered. 'Ile soakirg atnd thernial factors accr,unted for nearly
half (45.7 percent) of the total variatirun in tire original data and were the most irrportant
factors. These 2 characteristics of (try bean cooking quality are separate and independent 
processes. Although dry beans are generally soakedt prior to cooking, results indicate 
that ttre degree of hyd1ration of beans is not related to cooking properties. (CIAl) 
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17320 KORHAN, S.S.; COYNE, ).P.; WEIIIING,J.l,.; IIANNA, M.A. 1981. lesting
iethods,, varilion, morphological and genetic studies of seed-coat cracking in dry heans(Pliascolus vulgaris I..). Journal of the American Society for Horticultural Science 
106(6):821-828. En., Sum. En., 32 llcf., il. 

l'haseolus vulgaris. Cotyledon cracking. Seed coat. Genes. Inheritance. I lcterosis. Seeds.I larvesting. Mechanical damage. Resistance. Selection. Statistical analysis. Field exper
iments. Cultivars. USA. 

Seed-coat cracking injury was determined in Great Northern (GN) dry bean lines in
1977-78 and Pinto beans in 1978 using 3 methods as follows: Vogel small plot thresher(field), seed dropping, and a controlled rotating impact disk machine. )ilferences in susceptibility for seed-coat cracking were observed within each testing method. Ovcrall, ON
Emerson, near-isogenic determinate ON Ncbraska no. I, and Pinto U I I I had the best
resistance to seed-coat cracking. A genotype x yr. interaction for seed injury occurredwith the Vogel thresher but not with the other 2 methods. These gave consistent resultsbut the rotating disk machine method was preferred because of ease, rapidity of opera
lion, and standardization o the rotalion speed. The early- arid late-maturing determinate
near-isogenic lines of GN Nebraska no. I had less seed-coat injury than the early and lateindeterminate lines using the Vogel and rotating impact disk method. The early determi
nate line had the least amount of seed-coat injury for all 3 methods. Pinto IJlIII,IBulgarian White, and GN-I)-88, which exhibited the best resistance to seedcoat cracking
in the 7 parent diallelcrossing study, had the mr stuniform seed-coat thickness as well 
as having quick seed coats. he cv. which had thin or thick but nonunifortoly thick seedcoats were susceptible to seed-coat cracking. I)iffercnces in thickness in macrosclerid,
osteosclerid, and parenchynia cell layers of the seed coat were observed between cv., but 
no relationship between these cell layers and the ;cod-coat Lacking response was estab
lished. Seed-coat cracking was quantitatively inherited. Btulgarian White, Pinto U I Ill,and GN 1-88 showed high combining ability for resistance to seed-coat cracking. The
estimates of the genetic ellects indicated that additive ellects were mainly involved. (Au
thor's summary) 
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16096 KOI' IIIEI{, I1.11.; IUIRKE, I).W. 1981. Nutrient coprnosition, senory chalraeteristics,
and texture lile:lmire nllits of seven cuiltivairs of dry liiais. Joiurnal of tle Anieri
can Society for 1lirticultural Science 1106(3):313-318. I:n., Fn.,Suli. 19 Ref. 

Phaseolus vulgaris. Cultivars. Nutritive value. Composition. Proiein content. Ash content. Fat content. Mineral contct. Vitamin content. Analysis. Food technology. Cook
ing. USA. 

Seven cv. representing 5 principal types of dry beans produced cotinrercially in the state
of Washington, USA, were analyzed chemically for content of moisture, fat, aslh, total
 
protein, Ca, Fe, K, Zn, thia in, ribollavin, and anliino acids 
 when raw or whenIfrcezedried following cooking. Samples of cooked beans were subjicted to sensory evaluation
 
and shear-force neasureient. Protein quality 
 was evaluated using Ietrahymena
pyriformis. Results are being used Ior comparison with values for new cv. produced later
in the breeding program. The cv. contained significant percentages of tie United Statcs
Recommended I)aily Allowances (i JS I I )A) for IFe, Ca, K, thiamrine, and riboflavin. The 
nutritional quality of their protein was 112-1/3 that of casein. All cv. were judged to beacceptable in flavor and texture. Pinto UI .114 was outstanding [or both nutritional 
content and sensory qudlity. (Author's summary) 

0),139 

15403 I.INAI4ES It., S. et :il. Caracterislica teenollugicas y nulricionalcs ie20 cullivareslie frijol conni (I'haseolus miligaris). I. Caracteristicas lisica delgrano. (Technologieal 
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anti nutritional characteristics of 20 common bean cullivars. I. Physical characteristics of 
the grain). Turrialba 31(l):1-10. 1981. En., LEs., II.Es., Sum. 18 Rcf. 

Phaseolus vulgaris. Cultivars. Seed characters. Food technology. Nutritive value. Plant 
habit. Seed coat. Cooking. 

The objective of this work was to estimate the possible effect of var. on the physical
organoleptic, and culinary characteristics of 20 bean var. (10 black, 4 red, 3 beige, and 3 
whitc) and the information obtained was correlated on the basis of yields. 'Ilie following 
10 physical characteristics were measured in each var.: color, brilliance or shine of tile 
seed coat, wt., vol., cooking time, thickness of broth, percentage of seed coat, percentage 
of cotyledon, water absorption, arid harness of the Need. In general, a high variability was 
found in the dilfer,.nt parameters measured, between and within var. Yield/unit area was 
higher for black ail(I beige var. The negative correlation between this parameter and wt. 
and vol. suggests that smaller seeds have higher yields. 'lie physical parameters that 
showed better practical possibilities were size of the seed and cooking time. A positive 

=
signilicant (1 less than 0.01) correlation (r 0.96) was found between wt. and vol., and 
since dry ,wt. is a less variable and easier parameter to Measure, it was taken as repre
sentative of seed size. Cooking time, a relevant parameter since it determines acceptabil
ity, was negatively (11 less than 0.05) correlated with seed wt., and positively arid 
significantly (1'less than 0.01) correlated witl percentage of, seed coat. 'Ihese relation
ships indicate that cooking time is inluenced by seed size and, possibly to a higher de-
Free, by the percentage of seed coat. I lardoess of the seed, as measured by the Instrom 
peraetrotneter, was positively correlated with percentage of eed coat; on the other hand, 
it Wa. found that a seed with a shuiier seed coat absorbs less water and requires more 
time For cooking. From these results, it svas concluded that cooking lime, perhaps tire 
main factor determiiong acceptability by the consumer, is determined by several physical
characteristics of beans, such as color, shiie of the seed coat, size, percentage of seed 
coat, aid probably other characteristics not considered in this work. (Author's summary) 
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19500 ANI),II)A- |(OIAIi'S, A.; ISI'ENNAN, .I.(. 1982. RIelationship tretrisen Ihe 
physical Irop'ries of dried rean,; and tIheir textural thraeteristie. after proc sing.
,Jornal of Texture Stdiies 13(2):229-240. FIr., Slim. Fn., 12 Itef., II. of(N:lionur:Il Collegte 
Food Tlechnolorgy, Univ. [ Ioeanding, St. (;erges Avenue, We3hridge, Surrey, .ngland) 

Phascolus vulgaris. Seed. Cooking. See(i characters. Canned beans. ProcesSing. 

To ascertain i'f tie rexiural chAracteristics o baked beans can be related to mechanical 
properties of field dried be:i, baked heans inbrine and intomato sauce were prepared
using saiples from ii dillerent bean var. Ilaked beans were tested by tnteans o comrt
pression and punLctue, sleiaring, back extrusion, aiid coinpie;sion tests, as well as sell
sory evalation1 of texture; dry beans svere tcsted by nieans of coimpression arid puncture. 
Scales chosen for scoring included firmness, cliesviess, sootlitess of skirt, and general 
hedonic rating. For canned b,:ans iii brine, the ,mrax. forces for comtipressiorn and back 
extrusion exhibited linear dependence. When toriato sauce Was used, sorlie soltelling was 
observed. The max. force fur back extrusion svas correlated to sensory firmnirress, and the 
energy for back extrusion to sensory chewiness. (Author's summary) 

04.11
 

219(62 I)JRAN, I,.; CAL\VO, C. 19)H2. Cilidlald de alhili hlaoea,; tn crnnn'rva. I. 
Seleccilin d rie liaraietro,; (fie dehrlen sru calidad sensorial. (Quality of calfned i lite 
Iears. I. Selection of sensory quality l;aramete'r). Ie ista de Agrmluimica y Iectulogia 
de Alihentos 22(2):271-281. 's., Snum. Fs;., I"u,., 19 te., II. (Insl. tie Agronquiriica y 
"cenilogia tieAlimentos, Jaime Roi, II, Valencia-10, Ispafia) 

P haseolus vulgaris. Seed characters. Canned beans.Spain. 
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Sensory parameters to define quality of canned white beans were selected. With this aim 
a panel for sensory descriptive analysis was selected and trained. A score sheet with 
nonstructured scales and a descriptive list with definitions of attributes were developed. 
llased on acceptance data, obtained with an untrained panel, the parameters that best de
fine total sensory quality were selected: hardness, skirn consistency, graininess, 
adhesiveness, flavor intensity, and off-flavor. (Author's summary) 
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22232 I IERIREA ID.,C.E. 1983. Ieternintclin de lacalidad de consunio en frijol conrfrn. 
(Dletermin:ition of conslncr lir-lity in [leans). In Tapia It., I. ed' )os ayos de 
cooperacirn para el mejoramiento dcl frijol conmiu I'Iaseolu% vuliaris I. en Nicaragua. 
Nlana.uta, Nicaragua, liinisterio fieD)esa rroll1 At;-ropectario y leforna Agraria. 
I )irecci6n General de Agropectiarias. Sit-1.T'iiic-'as 111.100-102. ]. 

Cultivars. Seed characters. Seed color. Cooking. Timing. Nicaragua. Seed. Central 
America. America. 

The organolcptic properties of II exptl. and commercial bean var. were determined. 
Measured paraneters ircrludied grain color and luster (for uncooked seeds), cooking time, 
flavor, cotyledon and seed coat textures, broth thickness arnd color, arid time before seed 
fermentation. (CIAT) 
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230.46 KEI.ILY, .. ).; I IOSFII.Il), (;.I.. 1983. Navy bean seed quality comparisons. 
Michigan Dry IBe-m I)igest 8(I): 1)-I. 11., II. (Imichigan Slate Univ., DIeplt. of Crop & 
Soil Sciences, East I.an,.ing, lI 48824, USA) 

Seed c,.ractcrs. Seed color. Cultivars. USA. Seed. North America. America. 

Ali organoleptic (sensory) triangle test was corid ucted at the agricultural exposition 
(Michigan, LSA) to distinguish between seed of different bean var. on a visual basis; the 
preference or acceptability of sceds was rated on a hedonic (liking) scale. A total of 52 
visitors participated illthe triarigle test and 25 percent of these also participated in the 
hedonic test. The inforration collcclcd II these dilerent tests supports tire conclusion 
that navy bean seed Nl! and color Should i major quality characters considered in 
breeding pro,rainls to inlvet 11iiinsry quality standards. (CIAT) 

0,1,14 

26100 1)11, I()zo, I;t.; I1; IGI.ISIAS, I. 1984. Ifecto de lasT()IICIKI.I.A, 
radiciones h;ama en algirlos; comlnmllenic. orgaiii dclmilricionales y propfiedIladr, lplica5 
frijiol negro. ( I'h:nsenlu, ,flgaris I..). Fti'uhio rier'liniinar. ([-lect ofi gaiiiima radiation of 
lack hearr,. I'rclinlrirary St lly). Ic6i,: fitaCit'nciws I-s.,e Itirh'lgicas 15(1):16.1-170. Snui. 

I:ri., "Vs., 21 Ref., II. (Cent ro Nacionral de In e,%tigacirores (:iettificas, Ciudlal tIe La 
I :l1h-a:na, Cuha) 

Phaseolus vulgaris. Irradiation. Nutritive valiie. Sugar content.S,.rage. Starch content. 

Protein content. Organoleptic propertis. Cuba.
 

A preliminary study was carried out oil the effect of Co-60 garnria rays ott tie main nu
tritional components and ofrarnoleptic proiperties uif black hean var. lea IPiajo, cultivated 
and stored under Cuban cunditions. Icars irr:adiated withl d(oses of IS, .10, arnd 6(0krad 
(lid not vary signific:itively illstarch, ttat;l soluhle sugars, aid total protein contents. The 
organileptic evaluatii did nit detect significative difCrerces between irradiated and 
noirradiated samples as to odor aid consistency. hit tastewise the irradiatid saimples 
had a better piacl acceptance than check samples alter 4 tio. of storage. lAS (I;xtract) 
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23035 GIIADEI, A.; IIOSII:I.I), (;.L.; ADAMS, M.W.; UEBIISAX, M.A.Variahility in culinary quality, component 1984.

interrelationsiips, and ireeding implication sinnavy and pinto beans. Journal of the Anerican Society for Ilorticultural Science109(I):85-90. En., Sunt. En., 15 Rc., I1.(Michiga, Slate Univ., East Lansing, ,11 48824,
USA) 

Phascolus vulgaris. Genotypes. Cultivars. Ficologv. Selection. Analysis. Seed characters.
Cooking. Adaptation. USA. 

The extent of genetic variations :,n( the interrelationships of several quality traits of cv.of navy and pinto bean, grown at 3 locations in Michigan, USA, were studied. Thcmeasured traits were seed vt., initial wt. of solids,
bean.s (I., al., !A.), 

surface color of dry and processedwt. of soaked beans, hydration ration, clumps, splits, texture, washedand drained wt., and processed bean moisture. Significant cv. differences were observedfor most of the traits in both classes of beans. I.ocation effects were highly significant forall traits. Certain traits showed significant cv. x location interactions. 'henotypic correlation coeffici,'rts among pairs of characters indicated that, with few exceptions, therewere low associations amo I quality characters. I'r ncipal cotmponent analysis confirmedthe independence of traits. A selection strategy based (t a tandem selection procedurefollowed by construction of selection indices was suggested. (Author's summary) 
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23143 IIOSI:l.1), (.L.; UlIIij~NA\, I..; ISL.EIl, 
 T.(;. 198.4. Sea;onal andgenotypic effects on )ichl andl pI)'io-chenical seed : -', trislh's related to food qualityin dry, edlible beais. Journal of the American Society for Ilorticultural Science00((2):182-189. En., Sun. En., 31 Rtf., II. (Michigan State Univ., East I.ansing, INll
48824, USA) 

Phascolus vulgarls. Genotype. Plant breeding. Processing. Cooking. )rying. Statisticalanalysis. Yields. Cultivars. Nutritive value. USA. 

The yields atnd physicochlnical seed traits related to broi quality of 25 strains of' drybeans, representative of the llack Turtle Soup coitnrercial class, were evaluated for 3seasos. The strains jfitfered signilicaily over seasonus for washed drained wt., texturalproperties, and surface color charactlristics of coked seeds. All the other traits werenonsignificatit it the comiined analysis. 'Itt expressio)t was strongly influen:ed bygeniotype x season itnteractiirls. Slearman's covlhicient Of rank corc lation belveen pairsof years indicated that the interactiotis wct due primarily to inconsistent strain rankingsfromi yr.-to-yr. The seasiuit and geiotype x season variauce component estinates foryield, soaking, atid several crooked ean traits were larger than the genotypic component,indicating that seasonal elfecis predutmiated over genot pic effects. These results suggested that several years of testing are needed to assess strain perforrmance accurately for
food quality. The contribution made by each strain to the georitype x season varianceCornponeit was ascertained by calculatitng a stability variance statistic. Ilased on thisstatistic, strains were found to differ in their genctic poterntial to respond to varying environients. Several genotypes were phenotypically stable for most traits. Strain no. 23(CIAT pedigree FF ,I-1-,I-M-.,-M), which had good yield (2.8 t/ha) and pi itein percentage (27.7) and favorable culinary quality, was of particular interest. (Author's sun
mary) 
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2.1438 Is'I.TVI.:Z, A.M,.; ILII, It.S. 1985. ('hetical and Ihysical characteristics (ifrealdy-t-eat (fry hean%. .ourial of lood Scietnte 511(3).777-781. Enut.,Sum. Fn., 31 eIt., II.(lepto. de Agroitulustria, Univ. de Chile, Casilla 11114, Santiago, Chile) 

Nutritive value. Processin g. Cooking. Chile. Animln nutrition. South A nwri,.. Anerica. 
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Red kidney and Pinto dry beans were processed into a ready-to-eat snack food by several 
methods. The dry beans were soaked in water overnight or germinated under controlled 
conditions at 22 degrees Celsius for 4 days prior to processing. The germination process 
removed most of the raffinose and stachyose in the beans as revealed by high pressure
liquid chromatography analysis. l'rotease inhibitor activity in the beans was greatly re
duced by cooking the redhydrated beans in tomato sauce or by frying the beans in 
hydrogenated vegetable oil at 180 degrees Celsius for 6 min. The in vitro protein
digestibility of the beans was improved as evidenced by the decrease in trypsin and 
chymotrypsin inhibitors in the cooked and fried products. (AS) 
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28918 INFANTE Y., I).; I'IRIEZ T., G.; II11O L., NI. 1986. Agili,i de h~as 
caractcritica fica y nutricioinles ni.ene s:ricdailesi de frijol colorado. (Anal),is of 
the physical and mitri Cival properties of nine red hean varicties). Centro Agricola 
13(2):68-73. l-s., Sim. IL., En., 6 Ref. 

Phaseolus vulgafis. Cullivars. Cooking. Seed character. I)iy matter. Protein content. 
Venezuela. 

Nine var. of red beans were evaluated for several physical and nutritional characteristics 
(color, brilliance, cooking time, broth thickness, percent of peel, I)Mand protein con
tents). Var. NI-112 had the highest protein content. Likewise, the correlations between 
cooking lnie and color and brilliance were signihictt confirming that var. of more bril
liance and darker color required a longer Looking time. it was also proved that the var. 
that required less cooking time do not have thicker broths. (AS) 

(0.1.19 

28054 PARDlElES I.., 0.; M(ONTF.S It., It.; GONZAI.Elz C., J.; ARIOYO F., NI.G. 
1986. Comliari,,oc of selected ood chcaracteritics of three cijltivarc of liecan 'hasecolu 
,ulg;aris. Jorn:l of FuooI Technology 21(4):487-494. Fn., Sum. En., 26 Ref. (Inst. 
l'olit~cnico Nacional, Ucidad Irapu.'to, Apartado Postal 629, 36501 Iraliiato, (;to. 
Mt.Xico) 

Phaseolus vulgarj,. (ulil I'aia. Scd. C(okin,. Timing. l'hytic acid content. I)igestibility. 
Organoleptic properes XLto. 

Three bean cv., Itay)cel, C;iaMnt I)t11,aind Ilhor de aI;io, were selected to study some 
of the physical prioperties of the seeds, Iidration capacity, coiking time, phytic acid 
content, digetibility, color changes as ;I functin of soakog, :id cooking, and sensory
properties. 'Ilie valer uptake %as much loser lor (lie cv. with larger seeds. Sonte slight
losses of phytic akclij seie hould due to the cooking tro'atrneit; cookitng improved the 
protein digestibility. Csv. Ilor de Mayo exhihlted the most desirable sensory attributes. 
(AS) 

27064 WASSIUII, N.N.; ISIEIt, T.(.; II"lol'EIl' t'.I.. 1986. Fixed effect genetic
an'alysis of :idi:llel croo; il, dry bieans (l'hiasolus ,ulgari, I..). 'hceorctical andlApilicdl
Genetics 72(4):449-454. I.u., Sioli. IFin., 10 Ref., (iept. of Crop & Soil Scieucc, United 
Stales Ilept of Arictilture, Agriculturat Iescarch Servicc, Mi\ichigan State Univ., East 
Lansing, 1\1l 18824, USA) 

Phascolus vulgaris. Genetics. Iroteins. Yield. I Icterosis. Crossbreeding. Cultivars. 
Genotypes. )ietary value. USA. 

A full diallel cross aiong .1 dierse hotiozygous strains of dry edtble beans was evaluated 
for yield, protein coticnt, and culinary quality traits in tue F2 arid F3 generations in 2 
locations: Fast ILanising anid Sag1itaw (NIilit,art, liSA). Inlrerprctaliot oh diallel ellects 
(Method I Model 1) usirg a ixcd eflect genclic inodel rm.de it possible to combine data 
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from 2 generations into a single analysis and quantify the relative contributions of addi
tive and dominance genetic effects to general and spccific combining abilities. General 
combining ability was found to arise from 3 potential sources: additive effects, dominance 
interactions at homozygous loci, and av. dominance interactions in hybrids involving the 
parcnt in question. Specific combining ability was found to be function solely ofa 
dominance. Additive effects wcrc the primary detcrminant of general combining ability
and were highly significant. Specific dominance interactions were significant for seed 
yield, cooked bean MC, and texture but not for protein content. Texture was the only
trait for which the additive.doinnanre model failed to provide and adequate lit to the
data, suggesting that texture is significantly aflccted by cprstatic interaction. One cross 
(Brazil-2 x Sanilac) was identified that exhibited a large hcterotic effect for seed yield al
though the parent's additive effects were nonsignificant. Such a nicking effect was attri
buted to completnentation between the 2 parents. (AS) 

WATER IMIIBITION 
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21542 IOUBIII', T.C. ILA (;. 1954. IIuird-skin in beams. Farming inSouth Africa 
29(337):225-232. En., 2 Hef., II. 

Ihaseolus vulgaris. Seeds. I)eterioration. Mechanical damage. Seed coat. Relative hu
mnidity. Storage. South Alrica. 

A case of hard-skin in one of the best runner bean var., Green Saage, was reported for
the Isttime during the sununer season at tileI lorticultural Research Station, Pretoria 
(South Africa). M ore than 90 pc'rccnt of the seed planted at the beginning of Sept. 1953 
was hard-skinned. After soaking for a few wt. it still remained hard-skinned. 
Germination was broughbt about by mechanical injury of tileseed coat only. At the end 
of Nov. 1953, all signs of hard-skin had completely disappeared from tested seed. I.ater 
planting of the same seed (Jan. 1984) reve;led no hard-skin in ansy sample. Other var. 
and crosses were unalfrcted and, since no hard-skin occurred at the 2nd planting, envi
ronnental condition rather than heredity seemed to influence this phenonenon, ascribed 
to a decrease in nunmdity since the in. percentage of RI I for the planting, harvesting,
and storage periods %%ere very low. St orage of beans at a low humidity is therefore con
sidered as (tie principal reason for hard-skin inbeans. (Stmniary by 1.11.) 
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5958 KYEII", J.11.; RANIAI-I., T.E. A nesv concept of [iIe hlard seed clh:aracter in 
IPllaseolus vulgaris I. mid its use in breeding; :nd inheritaice stmli,%. I'roeecdinigsJJ the 
A merican Society of Agricultira Science 113:461-475. 1963. -n., Sum. Ein., 17 cfI., II. 

Phaseolus vulgaris. Seed. Cultivars. Plant breeding. Seed characters. Seed coat. Statistical 
analysis. Inheritance. 

I lard seeds are generally considered to be caused by inipermeability of the seed testa. 
The effect of micropylar size on water absorption and tilemost important areas of water 
absorption were determined for two var., Great Northern and Red Mexican. flased on 
results, the inheritance of the ahrd seed coat character was then studied. The inicropylar 
area was found to be the major area of water entry into Great Northern beans. Water 
absorption through the ricropyle in Red Mexican beans was not effective during the first 
12 f1 but by 24 the micropyle accounted for a definite, but very small proportion of the 
total water absorbed. The size of the roicrophylar orifice did not directly inlluence water 
absorption inthe !e',d where the major areas of water absorption were theMexican var., 
raphe and hilumn areas, rcsp. These areas were elfective inwater entry in Great Northern 
as well but only accounted for 1 percent of tile total water intake. This dilference in 
water absorption in tilehilum and raphe areas of' the testa was considered to be the cause 
of the hard seed condition and to be genetically controlled. [he remaining areas of the 
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testa of these 2 var. in absorption in tile hilum and raphe areas, a technique was devel
opcd to evaluate individual F2 plants for the hard seed character. A cross between the 
hard-seeded Great Northern and the nonhard-sceded Red Mexican var. showed the hard 
seed character to be controlled by a single recessive gene pair. A very close association 
was shown between the white seed coat color in Great Northern and the hard seed char
acter. Insufficient data were obtained to dilferentiate between 2 closely linked genes or a 
piciotrophic effect of the main nonpigment gene (p), but presumptive evidence was given 
to indicate that probably 2 closely linked genes were involved. (Author's summary) 

1453 

11132 KAKAI, AL.L..; IVANS, t.,I. EIFect of soakinj: and germinating onl the nutritive 
value of navy eians. Journal of Food Science 31:781-783. 1966. Fn., Sum. F:n., 12 Rel. 

Pfhaseolus vulgaris. Germination. Nutritive value. Protein content. ltytuhenagglutinins.
Inhibitors. Toxicity. Laboratory animals. USA. 

The effect of sioaking or [,ririrnation on protern coirntent, trypsin inhibitor activity, and 
emrna'glutinil activity of navy beanls was studied. Soaking navy beans for I-A days de

creased trypin irlhibitur activity, especially that oflerriagglulirin. 'Ihe decrease in pro
tell Crrtelt due to soaki, did riot account for all of the decrease io attitrypsin and 
herilagglurlnln activity. Ni s rlicarnt changes were obierved in heia'i'lutinm activity
due to gerriinatiorri although some decrease in the trypsri inhibitor actlVileS Of 
geflilrantCd IeatiS Wis ntoticlM. Piitein cioiitent increased progressively in beans 
gerrinated 1-4 days and decrea.,d in beans soaked 1-4 days. Rats led raw, siiaked, arid 
germniiralL Ivy h ; S a orf dietary prtCM'tti lust Mt anld di id8-16 days alter thebegrinning of the xpt. It is coicluded that smaking prior to heating is riot necessary to 
eliminate toxicity. (Auithor's surlllary) 

8136 MOL.INA, '\I.I.; I"UI.'NlIF, (. I)1F IA; ItItI'l;SSANI, U. lterrelacines eitre 
tiemipo de remjo, ticirri de coccin, aluir mitritivo v otras, earaeeriastieas del frijol
(l'liaseolus sultaris). (literrelatioishilps hetiveen soaking lime, cooking lime, nitritise 
valiue, and otlher chmaicteristics of llenami). Arehituos Iatinoaiericanos de Niitrici6n 
24(4):469-48-. 197.1. I%., Snum. I'., Fit., 17 lel., II. 

Phaseolus riularis Storag,,c. l'rOtcein oInteitI. Nutritive value. N. Analyses. Metlhionine. 
l.ysire. Cooking. Staiti, al ainalysiai. Nuti eut loss. 

I lie iriterrelatiurships between soakirin time, corkirng Lire, andilnuritive value of bean 
protein %%ere stiuhid using recently harvested beans aid heans stored for a 3-io. period.
It was found that for both lots, the optimiiuiml c uiklrig tne rlecded to ihitaln rmrax. 
nutritive value was I0 hi11o. fir the sarrplhs suaked for 8, 1h or 24 h. 'hIe sante was true 
for the unsurak'd satrplcs of the recently harvested hit, vh le tie unsoaked samples from 
the lot store(] for .3moi. needed a cookirip i e of 20)-3 mil. to atlaill rnax.nutritive value. 
The decrease of the !atter parameter d: correlate with any lowering in available 
lysine or met. values. ile detrimnental el, .n protein quality appear it have a direct 
relationship to the rehydration coelficient of the psroduct. It is suggested, that storage
could affect the nutritive value of beans, as well as the optinum process to be chosen 
based ott protein quality. (Authior's summary) 
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11116 1)U ItIGAN, .1.F.; FA,i I (.IOS,It .. S.; I.ANI-SANCI IIFS, A. Iletcrmlinacao di 
caracteristicas lecnoilieci, e Intriciniiaie dier;as toarienladei de Ieijao (l'i "eolh,; 
vulglaris I.). Caracttrimi'as; tecmolricas. (1i)etriniaion ofilhe techmlogical amid nnri
lional elharacteriti it se eral lBra/iliam hean var. I. "lechnolo gical characteristics). 
Cientifica 6(2):215-223. 1978. l't., Sum. Ilt., FKn., 29 Ref., II. 

Phascolus vulgaris. Cooking. Cultiva s. Water absorption. Seed. Brazil. 
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Technological qualities, hydration properties and cooking time were studied in bean var.Ilico de Ouro, Roxao Lustroso, Preto Mato Grosso, Manteigao Fosco, Jalo, Floresta 5,Rosinha G2, and Rico 23. Ilydration properties and cooking time showed varietal differences. It is concluded that the preparation of these beans . too litte consuming andthat genetic improvements should seek to reduce this time. (Summary by T.11.) 
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17461 KON, S. 1979. Effect of soakiii , tempertiure on cooking and nutritional qualityof heans. Journal of Foiod Science 44(5):1329-1334,1340. Ell., Stit. En., 20 Itef., II. 

Phaseolus vulgaris. Seed. Water absorpton. Temperature. Cooking. liming. Composi
lion. Analysis. Nutritive value. 

California small white beans were soaked at different tcmp. in 1 deglrees Celsius incre.ments, from 20 to 90 degrees Celsius, until max. imbibition was achieved. Losses of totalsolids, N compounds, total sugars, oligosaccharides, Ca, Mg, and 3 water-solublevitamins (thiamin, ribollavin, and niacin) measured and found to hewere very small atsoaking temp. up to 50 degrees Celsius. Au increase ini those losses of frotn 3- to 4.foldMIs fouond when the soaking temtp, was raised to 60 degrees CeIsIus or above. Cookintgrates followed a bell-shaped pattern With the peak, longest cooking little, being for beanssoaked at 70 degrees Ccl si us and shortest cook ing ti tlfor beans soaked at 9(1 degreesCelsius. Cooking rates corresponded clwscly to the amtriooutt of organic phosphate left inthe beans after soaking at th, di1lerent temp. (Authr's summary) 
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14278 MLE.T.E l.I. "Ilie relatiui.hii icteen seed sie, total Seed electrolyles,electrolyte leaikage, and emhryo grostli of I'hascolus ,ulgaris (IL.). Ausiralian Seed Sci
cnce Newsletter 5:60-61. 1979. .n., 6 l cf. 

Phaseolus vulgaris Seeds. Seed characters. Composition. N1utrient loss. Cotyledons.
Embryo. laboratory experiments. 

A method of determining total seed electrolytes in I'haseNolus vulgaris seeds was developed at Knoxlield, Vlctoria (AuStralia). lie method itivolvts the use of twiln cotyledoinsof individual seeds. One cotyledon is detached from the imbibed seed and wei'lied, theother ciitylldon with the embryonic axis is left for 72 h in 10 ml of water, so that it is intsubtnergeld. CoMIluctiVity o the leachale was detertiied it itervals over the 48-h periodand the Iresh w t. of tie embryonic axis w as recorded. 'I lie detached cotytledon is frozen
for 24 Ii, leached as described aho se, and conduictlvity is measured up to 24 Ih to deter.
mine the dilfusion rate withotut nembr:ues. Iy directly comparing the original seed wt.,
oem brane elfciency, total electrolytes, and seedli, iprowth it is concluded that the total
electrolyte content in the seed is not 
related to seed wt. and that note of these factors affected erbryo fresh svt. 418 I alter inibition. Ilectrolyte loss did riot correlate with seedsize or total electrolytes but presented a signlicant negative correlation with seedling wt.
at 48 hi. (Summary by. I.11 Trans. by I.NI .. )
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4670 VAIMIIANO-NIAIS'ON, V.; ONIANA, IF 1K.I'Iffect,; of sodium salt solutions on file Chemical 'olnpoilii and moiirphbly of black icans (l'hascolus Jlgaris). .ournalof Food Science 44(2):5.11-5.16. 1979. Fit., Sum. EA., 30 Itef., II. 

P haseolus vulgaris. Salinity. Plant anattty. Aralysis. Seed color. Water content.Electron tmicroscopy. Fat content. Statistical analysis. Mneral content. Water absorption. 

The effects of Na salt. on the cheustry and mrph logy of black beans was studied.The atmount of N, in the soakitg water did not significaly affect the aiount of walerabsorbed by be;,;s; the pl I was the critical deterinant. I lowever, the Na salts affected 
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http:44(2):5.11-5.16


the mineral content as well as the amount of pectic substances solubilized from the beans 
during soaking and cooking periods. The greatest alterations in these components oc
curred when beans were soaked in a solution cOntaining 4 salts (NaCI, Nal IC03,
NaCO3, and Na5l'.Olt)). X-ray microanalysis suggested that miechanisms of ion ex
change and chelation were operative in the dissolution of tileintercellular cement and the 
subsequent cell separation. (Author's summary) 
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17326 KO(RIMAN, S.S.; CONFI', I).P.; \V..IIIING, .I.L. 1981. IIale (ifwater iilitake and 
sitesof water entry in seed_; of different culti.ars of dry bean. IlortScience 16(4):545-546. 
En., Sum. En., I I tef., II. 

Phascolus vulgaris. Seed cLharatters. Water requirements. Germination. Plant assir. 
ilation. Seeds. Cotyledon cracking. Water content. Cultivars. 

The rate of water uptake of seeds of Phascolus vulgaris differed between (v.; Pinto Ul 
Ill had thle highest and Itulgarian White the lowest water uptake in 24 h. Water entered 
through tilemicropyle in cv. Great Northern but through the raphe and hilut in Pinto 
UI I I1. I ttleor not water uptake occurred through the seed coat. Other cv. tested were 
Great Northern limerson, Great Northern 11,10, Great Northern I)-88, and Great 
Northern U I 59. (Summary by Seed Abstracts) 

0,460
 

21758 SIIVA, C.A.lt.; IIAI FS, Rl.I.; I)EN(;, .I.C. 1981. hilluence of Ipre-soaking on 
black bean cooking kinetics. Journal of Food Science 46(6): 1721-1725. [ii.,Sum. En.,
20 Itef., II. (I)ept. of Food Science & Iluran Nutrition, Univ. of Florida, Gainesville, FI. 
32611, USA) 

lPhascolus vulgaris. Sced. Cooking. Processing. Temperature. Timing. I lunran nutrition. 
USA. 

Soaking of black beans and the subsequent effect on cooking kinetics was investigated.
Unsoaked beans and beans soaked illwater or a salt conmbinalion solution were water 
cooked at terup. of 90t-135 digreces Sclsius. I ean softicinig did not follow Ist order 
kinetics. Using IOFlv;lues (dcfined as cookinig times necessary to reach an eating-soft
texture: Instrom prlciicure Circe of 151 g). sofltening activation energics (-a's)for ui
soaked, water, and salt eombinaition soaked were 19. 1, 31.3, anil 38.9 kcal/rlole, resp. Z 
values (increase in tlip. to shorlen tire lcstru ctitn tle by a factor of I0)were calcu
lated as 17, 22, arid 3o derees Clsius, rcsp. 'Ihese relationships suggest ways of safely
reducing cooking time ail energy expenditures. (Author's surnmary) 

0,161
 

17724 I)ICKSON, 1.11.; ()''1(..I,AI.A. 1982. IHcritability of ,cmi-hard seed in
duced by lov' seed mniture ill heis (I'laeohst ulgaris IL.). .kmirnal of the American So
ciety of I lorticultural Science 107(l ):69-7 I. En., Suimi. Fn., I I Ref. 

Iascols viIgaris SeCL coat. Sced. Water content, Stirage. Germination. Cultivars. 
Itackcrossing. Inheritance. Seed characters. Genes. 

Scimi-hard seed iMl bens is defiricid as dry seed which does not imbibe water during a 24 
h soak, but which will gain moisture rapidly at high RII within 14 days and then 
germinate normally. 'I inhritance of seiii-hlard seed was found to involve severallie 
genes. Soft seed was incompletely domilanit to sc ni-hard seed. Narrow sense heritability 
ranged froin 211-511 perccn t in the populatiols studied. Scrii-hard seed was assorciated 
with excellent seed quahity resulting in unusually vigorous seedlings. (Author's sumonary) 
[)14 
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21753 GROTE, M.; FRONIMEI, II.G. 1982. Ilectron microscopic norplionictry of cell
wall sisclling in rehydrated carrots and green heats: tie influcnce of various ilanching,
drying, and storing parameters. Zeitsehrilt flier I.ehn,;iiiitel-Uitersiwliuiig und Forschung

175(3):191-194. Eni., Stun. Eu., I)c., 15 Ref. (Inst. 
 of Medical Phbysics, lMIunster Univ.,
I lufferstr. 68, )-440 lunster, Federal Rlepuhlic of Germany) 

Phascolus vulgaris. Analysis. Cell walls. Water content. Storage. 

Ilymorphometric analysis of transmission electron-rmicrographs, the degree of cell wall

swelling in rehydrated vegetables (carrots and green bean var. Koralle and Cascade) was

examined as a function of various blanching, dehydration, and storing parameters. Less

cell wall swelling was observed in green bean,; at low drying temp. and drying at 90 de
grees Celsius reduced cooking time considerahly. [lheresults show a clear correlation

between food technology parameters and cellular morphology of the samples. (Author's

summary) 
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18702 OI.SON, A.C.; (;RAY, G.M.; (UNI \ANN, ,.lt.; WAC;NEll, I.R. 1982.

Nutrient composition of and itigestise relsnge to "htole and extracted dry beanls. ,Journal

of Agricultural and Food clhenistry 30(1):26-32. it., Sui. E~n.,23 Itef. 

Phascolus vulgaris. Cooking. Analysis. Mineral cotitet. Vitamin content. Amino acids.
 
Sugars. Sucrose.
 

[he distrbtitiun of Ildirieits between hot water dillhisible and nondilfusible constituents
of whole C alifornia stoall White (CSW). tight Red Kidney, and Phascolus lunatus cv.
 
laby litna was examined. For CWS, 15 
 percent of the solids were hot water diffusible
 

and contained more than 90 percent of' the sugar sucrose, ra ffinouse, an(,' 12
stachyose,
percent of the N, 10 percent of tihe lat, 61 percent Of the ash, none of the crude liber, 60 
percent of [he thianii, SO pctct f the tiacin, and 0 percent of any detectable starch 
or precipitable protein oh the vhole beans. lI1Rs For cooked extracted beans were the 
same or better than thse for notextr acted heans A 50 percent reduction inIlatulence 
potential measured by 112 productiot was obfserved %hen rats were led extracted beans. 
A signilicant reductiun in subjective gastrointestinal distress was reported by human
subjects interviewed 24 h1alter eating cooked extracted beans cotnpared with cooked 
nonextracted beans. (Author's sumnary) 
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29181 SWANSON, B.G.; IlIllUCIFS, .. S.; HASNIUSSIN, I1.11.1985. Seed micro
structnre: review of siater imihilion in legulites. Food iNIierustructire 4(l):115-124. En.,
Sun. En., 137 Ief., II. (Dep t.of Fooid Science & Ilman Nutrition, Washington State 
Univ., Pullman, WA 99164-6330, USA) 

l'ltascoltus vulgaris. Sued coat. Seed hardening. Water content. USA. 

Scanning electron micr oscopy observation of tile microstructural changes occurring in 
leguties during water itmbibition tillers a better understanding of differences that exist
between hard aind normal beals. Structural changes during imblbition typical ol those 
found i legles were i hserved in3 dry bea cv. (Saniic, Nep-2, and San Fernando). 
JAS (Fxtract)j 
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29628 At(IlO, G.N.; UIEIBIESAX, M.A.; IlOSFII.,), (.I..; NI,ARKAKIS, I'. 1986.
Water uptake ad flour gelatiniation of three dry Ibean cltiiirs ( Ihaseolus %ulgarisIL.).
Jlournal of Foold Science 51(3):850-851. En., Sumi. En., 11Ief., II. 
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Phascolus vulgaris. Cultivars. Palatability. Starch content. Bean flour. I luman nutrition. 
USA. 

The water uptake and starch pasting of 3 dry bean cv. Sanilac, San Fernando, and Nep-2, 
were examiined in an efforr to understand certain palatability differences among thel. 
Samlac displayed the highest water uptake, followed by Nep-2, anid that by San 
Fcrnando. Itrabender alnylograrns on whole bean and decorticaled bean flours did not 
show sharp pasting peaks, but paste viscosity of all cv. increased on cooling, indicating
retrogradationi occurred. The San Fernando floor pastes were the Ileast vikcMis a11101i1 
the 3 cv.; the pastes of the itier 2 cv. dilliered slightly in viscosity. Water absorptioni arid 
pasting viscosity do not fully explain differences in palaitabilily aniong these cv. (AS) 

I L11.I.IANCE 
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3618 MII, C.C.; AIAN, I.1. A note oil the inheritaunce of shiin) factor iii the sced coat 
of hemv;. "lurrialhia 14(3):156-157. 1974. i'll., S un. I,;., I IHel. 

IPhaselus vulgaris. Seed coat. Iilhrilance. Genetics. Crossbreding. Seed color. Plant 
breeding. 

The giloss of the seed coat orf the coimmiriori betira is ;in anrroonimic character that deter irsines 
Tihe market valire of the grain In Iay parts of I atii Arricea I lit, cq irrdtirr of the pres
trice OFgirOSs is calltedl Siriny a1)ndits abence, dull. Ili study the gnetic character ofi the 
inhiferitarrce orf taltr iMte seed (rit of iteaiS, aI(In(isS \S inade besleel tIvOthe !,11i11% 
var.: Nlesrco-ORt aid t e tiie I ailI)Ciht 21It. \lern.(lR has iill MI seei arnd line 
21.1 has SlIrry ss ilte sedS. All the 1I ei:ds %scie shiy. IlIItin 1.25 there %verethree shiny
seeds to one dull. I heC results were crhibrirerd %%i'll the I is. 'Ilerefore, the shiny
character ini the bean seed coat is geretically c nlrolled und is inherited s a sirple
Mlendeliai character, lie shill' latior icing domiiiart oer the dull. (Author's SUtllriary. 
Trans. by 'I M.) 

CO 1.0 It 

01,167 

9991 I'IIAKKEIN, U. I ink-ige relatioii !'hteoluis vulgari, I.. LGenhica 19:242-272.
1937. E'll, S11o1. I'ln., 13 Itef. 

ilnaseiiltis vulgarls. Iinieritirrce. Seed ciolor. Seed coat. Ptlant habit. Ilackcrossirig. Pod 
characters. Agrontonic character S. 

The cross uf rhe french i,-irls [uire I Fos and Wagerruar %Nas analyzed for 10 factors 
(stern height, strenith lri sni;-, torughness of the pods wall, 7 culir faclors); their linkage
relations aire discusCd lire. 1Ire0 aterial ciu;iristed of 21.t2 1:2 a(id 434 backcrnss planits.
Only oire F2 farily (irf 219 plils) sqere,atrl for tihe shiue factirr for sced coasit color 
Sh-sh; tire iinfo rlatin reg;trr , lie hirkae telatlris iii this tfacirr is ralther Ina(leiLM e;
rio cac if lirikale iuth tihe oihtr klclors eLtUld be Stated with certairity. I lie factirs fiir 
moieittlinrg (:-c aiud NI-Ii ire aibrihlrly hirkeudi hilne "runs in ('irr iii, Wagenair Cir Cill;
the dirnrirait allele NI li cally sinjppre,sc tre inikciirig illueice ilf te comrrrplerirtary
color factier C; ritli threfuie is if tire rvr-sereatirtype. A rather strong linkage
exists between tie crirrllerrrerrtary colour factr 11-h) (called iueenhish brown factoir) arid 
the factor for strength if string St-st. Fric Irris is 1111St St, Waeiiar bb M st. 'lie 
crossover value couliiited fritri tire 12 rmaterials is 2..8 plis or riUiritlS 1.27; fioii the 
Irackcross, 27.9 p Is ior irirnus 2.15. All the rernaining factors iire inherited indeperidiertly. 
(Authir's siruriary) 
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10182 SMITI I, F.L.; MAI)SIN, C.G. Seed-color inherilance inbeanis; interaction of the 
alleles in IPhascous vulgaris;. Journal of I leredity 39(l):191-194.at (tie It, Rk, anid III loci 

1948. En., Sum. En., 8 Itef.
 

t'hascolus vulgars. Seed color. Inhcr;tancc. Crossbreeding. Genetics. Gcnes. Sccd coat. 

A study of the interactio'rs of ,8seed ,.oal color genes showed they belong to 3 indeper... 
ent allelomorphic seri;'s: R, P(ita), and r; Rk, rk, and rk(d); and Ill and bl.'Ihe H gene
makes the seed coats oxhlood red when honiozygous dominant; when heterozygous, seed 
coats are oxblood red mottled on a ground color determined by other genes; when
homozygous recessive, the color is Jetertmined enirely by other color genes In contrast,
R(ma) produces a true red mottling whether lhorzygous dorninant or heterozygous.
The r allele h :sno effect on color. Ihe Rk series has 3 known alleles, Rk bull, rk 
testaceous and rk(d) garnet brown. The rk(d) allele was found in Nichigan Dark Red 
Kidney and is reported for the I st time in tifs paper. In order of dominance, these alleles 
are Rk, rk, rk(d). Trihyhrid ratios involving the 3 gene loci are modified by the following
interrctions: III modifies the red color of 't or R(nia) to purple, but has no elfect in the 
presence of" r r. It has no effect on the Rk series of alleles hliehomozypouis dominant 
Itis epistat ic to all genes in 01e k series 'Ihe Rk series de'errnines the corlor of beans 
homozygous for r r and the groun color in beans mottled by either I4(nra) or
heterozygous , r. Commodore was found to have the color genes ItRk bl;NI itdvgan
Dark Red Kidney was found to contain r rk(d) M11.(Author's summary) 
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6786 NANAYAN\A, It. ;enuticl studies on kidney icais (l'ii,;ornrs %utfg~ris). V. On 
tire inheritancee of seei-coat color I. Bull, lin (if(lie J:1culty ol Agriculture. I lirosaki Ui 
versity no. 6:21-36. 1960. Fn., Sinn. En., 15 Huf 

Phascolus v:garais. (;enctics. Inheritance. ed coat. Genes. Seed color. Crossbreeding.
Cultivars. I lypocotvls. Flowers. llackcrkssirg. 

This cxplt. is part of studies on the inhuritanc_ of seed coat color in kidney beans. "'his 
is mainly a report on a gene Ji(e)l the color genes.irnhibitirp Iver t'reer, one parent var.
of all cro,;nes, in thisexpt. prohucl-d seed of cartridge hil, which cannot be expcted
readily from the presence of gene V which is inlerred from its violet flower. Itlive to
this, 'ie author assumes a recessive inhibiting gene i(e) of gene V; based on this as
sUlnption, tire inheritance of xco coat color in the crosses Sarpaki (seed ('oatcolor
primrose yellow) x Ever ;reen, l'rentier (seed coat, color burly ctrine) x I-ver Green ann 
-,crGreen ;.Kurotenashi (seed coat color black) is clearly expl;iir'ed. hliegenotypes of 

the var. used irre are is folrws: r Green, lIlci(e)ci(e)JJ gbbVV; Sanpaku,IU'C~ ~ ,,b~ a)~ '(a);~ ' (1: ceCIej Ir)I WllII'lim ier, I'P" C. (lae);,K urotenashi, 
PICI(C)CI(e)JJ( ;( ItIIVV. The Iene i(c) inhibits genes V, II, and G from producing their
characteristic color on seed coai. Aleinately, the dominant allele i(c) is conidered to be 
a basic gene for lie colri production of' genes V , Ii,;ird ., 'Ihere maty be very strong
linkage between c and i(e). but tre pienetypically observable recombinant, etwc,,n their
could n4 be found in this cxpt. 'I iiv irtern zygote Cl(e)ci(e) produces the ombled seed 
coat, the colors of light :r bar:tgrrriirtd and of marblin,; stripes being resp. sirrilar to those 
produced by the correspondtg ci(e)ci(c) and Cl(e)Ci(e) hoh,,ygotcs. (Author's sum
tiar)) 
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5826 NAKAY,'. A, I. (;enctica strilic. on kihwry reair;(Ilrhascohis rrllgaris). VI. (e
netical behaviorr of plant color, isit.special reference to secd-co at color in tie hyriLs;be-
Isteeii white kidiey ain itertllvarieties. H llleti Ilirosaki(i f tie Faculty (if Agricullire. 
Uiv'.rrsi y' in.7:37-65. 1961. Fn., Siorn. Fin., 21 Ief. 
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Phascolus vulgaris. Genetics. Seed coat. Seed color. Cultivars. Crossbreeding. I lybrids. 
Ilypocotyls. Inheritance. Genes. 

A study was made of the inheritance of plant color in the hybrids between White Kidney 
and several var. of kidney beans, with special relerence to seed coat color. White Kidney 
was used as a parent in all crosses. The var. mated to White Kidney wcre divided into 2 
classes, one of which was those with red self-colored or red striped seed JIM of R(st) 
R(st)l and the other, those with nonrcd seed (rr). From this expt., the gene formulas of 
the var. are found to be as follows: White Kidney 1p cier J g It V(lae) rk III nud)l, 
Akasando 1I' CLet V(lae) Rk nud)j, and Iremicr [I, CIcrJ g It v(lac) Rk nudI. The 

' inheritance Masterpiece I Clcr J g b v(lae) lRk nud I, and I'reniier lit Clier J j, II(lae) Rk 
nud]. The inheritance of sced coat color in these crosses is clearly explained from these 
gene formulas, by the assuinp:iori of nearly sinilar behavior of the individual gene to that 
described by previous investigators. Ilie presence of a dominant, inhititing tene ol tile 
v(lae) gene in White Kidney was discovered, but the detailed studies on the behavior of 
tihe inhibitor were not made in this expi. Also the appearance of plants with pink 
hypocotyl in crosses between White Kidney arid Kikuchli-Naganzura and between White 
Kidney and Kurihara, all var. with green hypocotyls, suggests th. complicated nature of 
hypocotyl color. (Author's suinniary) 
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5817 N10 II, C.C. Sced-cl'at ciltor ch:,lnes iniduced fy ethyl inetlalnesulfon:late in the 
olon bealn (I'l'aseoluis ull:aris IL.). lutation Rese:arch 7:469-471. 1969. En., 2 Rel., 

II. 

Phaseolus vulgaris. (6eiietics. NIutation. Seeds. Seed coat. Seed color. Genes. 

A potent niiita,e n.c agent was used to explore the possibility of a change of seed-coat 
color in black bean ,ar. San Fernaindo. Seeds were treated with 0.0,, 0.06, or 0.08 NI 
aqueous unbuffered 'NIS (ethyl inetlhariesulfonate) solution (I ml/seed, 6 or 12 h at 20 
degrees Celsius). Posihse resiilt- were obtained; it is indicated that the white-seed 
mutants, induce4d by 1NIS, were due to the change from the dominant pignien-',ion fac
tor (11)to its recessie, or merely due to a 1 deleti o n . Ihis induced mutation chnique 
will greatly facilitate the breeding process for the obtainment of seed-coat colors in beans. 
(Summary by 1.11. Trans. by L.M.F.) 
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3617 N1OIl, C.C.; ALAN, ... I. Correlation betocen sceil-coalt color and the seedling 
characters ii I'alseolu,; ullgaris I.. Turrialha 21(2):173-175. 1971. I:it., Sunm. Us., I-n., I 
Itef. 

Phaseolus vulgaris. l'lat brecding. Genetics. Seeds. Seed coat. Cultivars. I lypocotyls. 
Cotyledons. I eaves. Nluttation. 

Studies on 271 var. oif l-ans, randomly selected from the bean collection in tle Tropical 
Training ainl Research Center, IAIAS, revealed that there is a close relationship between 
tile color of the seeil-coat and tire color of tie seedling. More strickingly, the black seed 
var. produced a red color in the hypocotyl, cotyledom, and leaf vein, while the white seed 
var. produced a green colo r in tIre same organs. These correlative results provide a clue 
to predict tire sced-ciomat fr ihe seedlinig culor. Thus, a screening method cats be devel
oped for isilating the pirssible si'ed-cirait coilor nutants Irom tie black seed v:r. ill a 
mutation brecding program. (Author's suimary) 

0,173 

20624 I)FI ,(A ) DEIILA [I,),It, I ,.F. 1972. C:amblios lie color del elpislierma mediante 
inlutineei lie namutaciolles cil diferctales ctads lie geriicinion en frijol (l'lhaseol[ vulgaris 
IL.). (0(:111eJ' in seed coat color hiloising ile intiuction of nlut.'tions at illermit stages of 
gernination ill heat). Anales Cienlificos 10(1-2):76-79. I-b;., Stin. Es., E-n., 7 Ref. 
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Phascolus vulgaris. Seed coat. Seed color. Mutation. Germination. Peru. 

Two bean cv., Turrialba I and Porrillo, both with a red hypotocyl, violet flowers, andblack episperm, were used to induce chang,s in the color of seminal integuments fromblack to any other color by mutagenic agents such as ethyl methanesulfonate, and bygamma radiations applied at different stages of germination of bean seeds. Changes wereobserved in episperni color from black to white and bay, using ethyl methanesullonate toinduce the mutations. With gamma radiations there was no change in episperm color.
(Author's summary. Trans. by L.M.F.) 
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2761 PRAKKIEN, I. Inheritance of colors in Ihaseolus sulgaris L. Ill. On genes for redseed coat color and a general synihesis. Mededelingen I.andlhousbogeslhool Wageningen.
72(29):1-82. 1972. En., Sum. En., 52 Ref., I1. 

Phascolus vulgaris. Inheritance. Seed coat. Crossbreeding. Genes. Seed. 

After discussing yellow-black and red colors, 2 diallel crosses between 4 var. each areanalyzed, not only for seed-coat color but also (per individual plant) for the "accompanying" colors of seedlings (cotyledons and hypocotyl.-), flowers and fruits. 'Ilhe crossesare discussed with respect to inheritance of seed coat color; segregation for all 9 main locioccurred. Ileiotropic actions oif loci in boldface type are described; those in normal typeappeared to be without such actions: 1', T.; C, I), J.; G, I, V, and Rk. A chart for therelations b .twcen flower and seed coat color is given. (Summary by T.M.) 
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8284 I'1? A KKEN, It. Inheritance of colors in l'ltascolus ulgaris .. IV. Rtecombinationisitlhin the "complex locus C". Niededelingen I.andousholcesclool Wageningen 74(24):1-36.
1974. En., Sum. I:n., 410Ref., I. 

IPhaseolus vulgaris. Inleritance. Crossbreeding. Seed color. Seed coat. Genes. Genetics. 
Cultivars. 

A study was riade of the complex locus C in 2 groups of material of I'haseolus vulgaris* In a cross between Citroen (CC) and C ranrge-redstriped JC(st) C(st)] and in 2 diallelcrosses, each involving 4 var., 7 deviating plants appeared with new testa colors.these, 2 iew alleles are sugLgesredi For: C(st') and C(st'). In the F2, C(st) C(st') resembled C(st)C(st), and C(st) C(ri') was simiilar to CC(st), as was C(Io') C(st'). It is suggested that tilecomplex Incus C consists of 6 subloci, one of which is itself complex. (Suninary by Plant
 
lireeding Abstracts)
 

0,176 

3204 SAIRA II, A. New gene's for sced coat color in American and Iranian Ilotch beanvarieties. ,Journal of I leredity 65(5):319-320. 1974. ln., Suni. En., 7 Ref. 

Phaseolus vulgaris. Seed color. Seed coat. Genetics. Inheritance. .aboratory experiments. Plant breeding. Pods. iBackcrossing. Genes. 

Two var. of Phaseolus vulgaris (Pinto IIl, a creari-colored American var. with irregularbrown veins, and Torbat, an Iranian red bean with regular black veins) were crossed aridtheir 1:2, F2, ann 1:3 progenies studied for seed coat color inheritance. The results showthat seed color is controlled by 2 pairs of genes, It R arid CC, which produce milky (RC),c.ream (rC), red (Rc), and pink (rc) phie'iotypes; vein orientation is controlled by a pairof genes (11), and irregular orientation is dominant; black vein color (1111)is donminartover brown vein color (bb); lilt and II are Iocaled or 2 different chromosomes. Plantswith the genotype rrcc-iibb (pink seed color with regular brown veins produce the seedtype with the best marketing value in Iran. (Author's summary) 
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6223 IIUGIES, P.A.; SANI)STIEl), Il.F. Effect of temperaiture, relative humidity, anw 
light on the color of "California L.ight )ted Kidney' bean and seed during storagc
I ortScience 10(4):421-423. 1975. En., Sum. En., I I Ref., II. 

Pha.colus vulgaris. Seed. Seed color. Temperature. light. Storage. Seed coat. USA. 

Seed of Phascolus vulgaris L. cv. California Light Red Kidney was stored at I, 12, an 
24 degrees Celsius and 30 and 80 percent RI I for I yr. The higher temp. accelerate(
darkening of seed coat color. H igh It I at 24 degrees Celsius resulted in the darkest col 
ored beans, a complete loss of germination, a 4-fold increase in fat acidity, and a nearl,
2-fold increase in the time required to cook until tender. leans stored at I degree Celsium 
and 30 percent R II very nearly retained their original color, germination percentage an(
fat acidity in addition to retaining their cooking tine requirements. Ultraviolet an(
cool-white light also darkened beans in storage; but in contrast to the darkening cause(
by high RI I and temp., light-promoted darkening was not associated with loss in qualit)
factors. (Author's summary) 
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8384 NAKAYAIA, I.; SAITO, K. Genetic-al studies on kidney beans (I'hascolus
vulgaris) XL. Inherit:nce of striped at tern or seed coat. Ilulletin of (lie Faculty of Agri.
culture Ilirosaki University no. 24:1-12. 1975. En., Sun. En., Ja., 17 Itef., II. 

Phaseolus vulgaris. Inheritance. Seed coat. IHybrids. Crossbreeding. Ilypotocyls. Flow. 
ers. Pods. Seed color. l)warf beans. 

In kidney bean, types of testa stripe are produced by different alleles at the same locus 
C. The symbols used to designate the genes determining the two stripes are C(S) for 
narrow and C(IIS) for broad. Segregation ratios from crosses between plants with broad 
testa stripes and those with narrow stripes indicated that C(S) and C(IIS) belong to the 
C multiple allelic series. While inhibits the formation of iypocotyl color even in the 
presence of genes 1), 1, and V ior V(lae)I, C(IlS) shows no such inhibiting action. Striping
of the pod occurs in the pro'sence of C(S) when the genes for pigment production are 
present C(ItS) does not have this elflct. (Summary by Plant Ireeding Abstracts) 
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11128 IIUSSlI:N, l)ISOUKI, MutationIl.A.S.; M.A.u. breeding experiments in 
I'lhaeolus vulgaris (I..). I. I IS and I:arrra-ray-induced seed coat color mutants. 
Zeitschrift fur I'llanmniuclhtlt 76:190-199. 1976. IE'i., Sum. En., I)e., 7 Ref., II. 

methanesulfonate enric.' 

Ihlraseolus vulgaris. Mutation. Seed color. Seed coat. Germination. Selection. Cultivars. 
Yields. Protein cotnt. Seed characters. 

Seeds of 5 bean var. were treated by dilferent gamria ray doses or ethyl 
lie mutagen elfects on IMI germination, survival, and fertility

are briefly reported. Varietal dilferences in mutagen sensitivity were found. A no. of 
seed coat coloir mutants were selected durrg the NI2-generation. Repeated simultaneous 
selection for characters of' practical values within arn( between the mutants was practiced
from M arni onwards. Nine new mutants with breeding v'adue were continued through
self-fertilization to the N16. hlie9 Irutants \were evalu)ated for yield and protein content 
during 2 successive ,-ieralions (NI5 and NI6). Sonic of the mutants surpassed their 
parental lines in yield and protein. (Author's suntrlary) 

048) 

'1682 lOII, C.C. Mutability of the mottling gene in pinto liean. 'lurriallia 26(3):308. 
1976. En., Sum. Fs., 2 Ref., II. 
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Phaseolus vulgaris. Mutation. Seed. Seed color. Seed coat. Genes. 

Treating seeds of a Pinto bean cv. (tfrasilefio) with a mutagenic product (ethylmethanesulronate), it possible changewas to theemottling character from dominant torecessive. Thus the new mutant produced a pure seed coat color rather than its typicalmottled seed coat. This shows that the gene controlling the mottled pinto character inbeans is mutable. (Author's summary. Trans. by T.M.) 
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24651 NYAIIYENI)A, P.; NIPAIIANZI, A. 
 1980. Resultats d'un essai d'induction demutation de lI couleur dell tegiient noir dii haricot voluhIile \Vlml a. (I esults of amutatioin induction trial of the Ilack teguiient color of Clinilin l teanu Wulmia). Rubona,Institut des Sciences A gron oiniqties diH wI.aniula. Note Technique no.l. ! Ifp. Fr., 3 Ref. 

l'haseolus vulgaris. Mutation. Cultivars. Seed color. Flowers. Protein content. Yields.
Rwanda. 

A mutation induction trial of the black tegurnent color or var. Wulhna was carried out atRubona (Rwanda) during 1980. FMS 0.04-0.08 molar h) was forfor 6-12 used a totalof 6 treatments with 200 seeds each. [he washed scels were planted in the fieldcropping season (2ndof 1972); only 600 scedlings were estab lished, whichplots were planted inin the greenhouse, Subsequently, plants with green hypocotyl were selected. Thetrial continued during 8 generations and a comparative trial was carried out with 15 stable lines. Several types of' ntiation were oht:ined, notably changes in flower and seedcolor and increases in 1000-seed wt. and protein content. 'I te lines kept Wulna'svegetative cycle and also its susceptibility to viroses. Line Wuca 5 outyielded Wulma (notsignificantly) and had production stability. (CI Al) 
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10999 KOIIBAN, S.S.; COYNI', D).P.; \VIHIIIN;, ,1.1.. 1981. 1-'vilation, variatio1,and genetic control of seid-coat itliiteness in itry hcans (1'hl.seoluis vilgaris I.). ,Journal ofthe American Society for I lorticulturial Science 106(5):575-571. En., Suin. En., 13 Rcf. 
Phascolus vulgaris. Seed coat. Seed color. Genes. Inheritance. Adaptation. I leterosis.
 
Statistical analysis.
 

A I lunter Color )ifference meter and a white-paint were tocolor chart used determinetire degree of whileness among 8 white-seeded Great Northern (GN) cv. of Phascolusvulgaris. A correlation coefficient of 1 0.8t betweenwas found ithe 2 methods. Theformer nietltod provided better separation of cv. for degrees of whiteness than the latter
tmethod. Two genetic studies were 
cornducted, with seed-coat whitcness determined byof the white-paint usecolor strip. Cv. (iN 1-'nirsuirt had the whitest seed coat. Theinheritance coat 

crosses Plant Introduction (I') 165078 


of seed whiteness v as investigated in 1978 using parents, F2s of tire
(bright white) with ON IEricrson (moderatelybright white), GN Valley (dull white), and (;N UI 59 (dull white), and in the reciprocalcross Iulgarian White (brightest white) x (GN L 591I (dull white). A quantitative patternof inheritance was Broadobserved, sense heritability estimates for this trait ranged from46-57 percent. The (;arlrer ;rif Iherhart model, Analysis was inII, used 1979 to estiorate genetic effects for the trait in a 6 parent diallcl cross involving GN lit-erson, GNUI 59, Bulgarian White, GN Star, (N 11,0, and GN )-88 (the last 3 all dull white).Additive genetic ellects wvere piedoiniiant; but licierosis effects were also important, including sigificant effects for specific cnihiirinpg ability for brighter whltmess. The genetic data indicate that improvement of seed coat whiteness in dry beans should berelatively easy to accomplish. (Author's suuLiary) 
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28211 WASSINlI, N.N.; IIOSFIELD, G.I..; UEBIERSAX, M.A. 1981. Dry editle beans: 
the effect of seed coat color on soaking characteristic.;. Michigan Dry Bean l)igc t 5(4):12. 
En., 3 Ret. 

Phaseolus vulgaris. Seed coat. Seed color. Cooking. USA. 

Twenty strains of dry beans differing in seed coat color were grown and screened for
soaking characteristics. Results showed large differences among su.ains for tilerate of 
water uptake. In addition, interstrain dilferences were noted for tilepercentage of hard 
seed after 48 It soaking time. Strains with few hardshcll beans after 48 h soaking reached 
a water uptake plateau for soaking alter 12 It, but strains with a significant amount of
hard beans after 18 I soaking never reached their waler uptake plateau. 'Ihe percentage
of hard seed among genotypes ranged froim 0 to 56 percent with red-seeded and brown
seeded strains apparently most al fected. These results suggest that the hard shell defect 
may be associated with testa color but further work is needed to corroborate this idea. 
(CIA') 
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26245 OKONKWO, C.A.; CIA IYBR(, C.I. 198-1. Genetics of losvcr and pod color
in Ilhaseoljs vullgari,;. Journal of Ilercility 75(6):.40-444. Fn., Sum. En., 10 Ref., II. 
(Feder:a Univ. of Technology, I..I. 0218, ltauclli, Nigeria) 

Crossbreeding. Flowers. Inheritance. Phaseolus vulgaris. Pods. USA. 

A new locus, PPI' (purple pond), having 5 alleles affecting antlicyanin pigmentation of
corolla and pod, is described itt IhiaseCnls vulgarts. '[he allele PIRP produces I dark 
purple corolla and is fully dominant in this respec; over the 4 alleles that determine light
purple corolla. In the absence of RO (rose color), RI'P is responsible for medium purple
pods when homozygous and light purple pods in coritbinati n with the other alleles. I fte 
alleles PR P (SI12) anl PRIP (SilI) give green pods shaded with purple and are 
codominant with the IR1(S I) allele, which causes green pods to be striped with purple.
These 4 alleles are dinminant !or poid color over '1RP,an allele causing green pods when 
hoinozygous. [lie interaction of these alleles wills the genes (.l1 V. and I.O, which also
alfect anthocyanin pof~oettii of cowilla and pod, is described. No linkages among 
these 4 loci were ob!.erveid. 

0.185 

27039 WASSNIMI, N.N.; 1105 II. ), (.I,.; UIIIIIFSAX, M.A.; AIAMS, NI.W. 1982. 
Consumer color acceptablility itdry ediile ie:us (I'hascolus ,ulgaris I..). Iii Michigan
State OniscrsilY. A gricultural I:Xpirimclht Station. Sagila, Valley Bean-Ilect Research 
Farm and Related Ilean-Ileet Iescarch. East Iamisiig. 1982 Research Report. pp. -8 1.73 

En., 4 Ref. 

Phaseolus vulgaros. Cultivars. Seed color. aalahility. USA. 

Two cxpt. were conducted to determine tlie importance of the color in navy beans and 
evaluate color itn Irack Tultle Soup beans using, consumer preference test panels. Iltthe 
Istexpt., a comparison was made of the degree of whiteness of 3 navy bean lines main
taimed by tihe bean breeding program of Michigan State U. (cv. Sanilac and lines 61618 
and 79053) and 2 commercially packed dry samples of navies purchased at local markets 
in Michigan (USA). The 5 lines wsere evaltiated in a triangle lest and 51 judges were in
structed to select the sample tihe)' perceived different and to classify each sample accord
ing to its acceptability. Ilie seed coat color of Sanilac was judged as the most acceptable
and 61618 was considered as the differcnt samples althouglh it showed little dilference in 
appearance front some co nsercial saMIiples 1iiuid itt supermarkets in tlte Lansing area. 
The 2nd expt. evaluaied the degree of lightness of 24 dry bean samples consisting of 10 
navy bean strains and 7 strains of Ilack 'Iurtle Soup-type beans. Flcetwood had the 
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highest acceptability while 61618 had the lowest. Samples separated into 3 preferwere 
ence groups; the degree of lightness given to a line had little influence on the acceptability 
score it received. For the Black Turtle Soup group, Midnight was the most preferred
bl.ck-secded bean while Black Turtle Soup was the least preferred. (CIA'r) 
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22101 \VASSIMI, N.N.; IIOSFII.I.I), (.I,.; UHII'RSAX, M.A.; ADAMS, M.W. 1982.Consumer color aceep(aiiility of dry cdihlc hicans. Michigan I ry Bean Digest 6(4):2-3. En.,
4 Ref. (Dept. of Crop & Soil Science, Michigan State Univ., USA) 

Seed colo- Cultivars. Consumption. I lurnan nutrition. USA. Seed characters. Fconomn
ics. Seed. North America. America. 

Two expt. were carried out to assess the severily of the color problem in navy beans and 
in Black Turtle Soup beans. The range of surface color among breeding lines of
Michigan Stale U. (USA) was assessed and architypes (white-and black-seeded) were
compared with commercial cv. already accepted by growers, shippers, and consumers. 
In expt. I, cv. Sanilac, Architype breeding lines 61618 and 790053 (soon to be released 
as Swan Valley and Neptune, resp.), and 2 commercially packed samples of navy beans 
were evaluated. In expt. 2 the degree of lightness of 24 bean samples, including 10 navy
bean strains and 7 strains of Black Turtle Soup (breeding lines 61380 and 61356), was
assessed. Results of expt. I show that seed coat color of Sanilac was judged more ac
ceptable than that of 61618, 790053, and tire 2 commercial samples. Except for com
mercial sample A, 61618 was easily perceived as the odd sample. Seed coat appearance
of 61618, although darker than tile ither strains, showed little dilference in appearance
from commercial samples found in supermarkets in tiIe ILansing (Michigan) area. Results 
of expt. 2 show that Ileetwood had the higihest acceptability score among the navy beans
tested, whereas 61618 had the lowest. Unfavorable climatic conditions at harvest in cer
tain districts are thought generally to account for tile less attractive appearance of tire
occasional market sample. There is concern about the ofl-white appearance of seed of 
the strain 61619, soon to be released. In the breeding, producing, and processing of navy
beans, a higher level of seed whiteness should be encouraged. There is no indication that 
these relatively minor color variations c:;rry over to tire canned product. (CIAT) 

B ROT I 
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1086 .JAF"I:, \V.;.; (;ONZAI,ES Y M\IARIA, I.).; MONI)RA(GON, M.C.
Cornposiei6)n ie ealios de frijoles. (Comliposition of iear Iroti). Archivos 
latinoauarericauos de Nitriciiin 26:75-83. 1976. IEs., Surn. E.,En., 7 Ref. 

Phaseolus vulgaris. Cooking. Seed. Analysis. N. Amino acids. Vitamin content. Chemical 
composition. Tryptophane. Lysine. Methionine. Cystine. Venezuela. 

Ihean broths are used for weaning babies. An analysis was made of the chemical corn
position of 6 broths, the corresponding bean residue and the raw beans to determine tile 
loss of nutrients (uring cooking. The propoirtion of nutrients in tile broths (percentage
of that ill the raw beans) was 11.9 percent protein, 9.4 percent tryptophan, 4.7 percent
lysine, 5.6 percent et., 3.2 percent cystinc, 13.1 percent thiamine, 26.5 percent
riboflavin, and 24.1 percent niacin. Cystine, thiamine, and niacin contents were most af
fected by cooking. Based on results, tile broth proteins have a lower nutritive value than 
cooked beans. (Author's sumninary) 
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4656 NMONI}RAGON, NI.C.; GONZAIEZ, I).I. Callo de frijoles en relaeifn a su 
contenido de aiuino.1cidos y polilenoles. ('lhe nutritional value of hean broth in relaltion to 
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its amino acid and Ipolyrhcinol contents). Archivos Latinoaincricanos de Nutrici6n
 
28(1):41-62. 1978. Es., Sui. Es., En., 24 Ief., I.
 

Phaseolus vulgaris. Cooking. Cultivars. Seed color. N. Niethionine. Cystinc. Lysine. 
Tryptophane. Tannin content. Diets. Laboratory animals. Mineral content. Digestibility. 
Venezuela. 

Three batches of black beans and lof white beans were 'oiled in open pans; the broth 
was then separated from the cooked beans; the yield, total N, ruct., cystine, lysire, 
tryptophan, and tannin contents of the broth and the beans were determined; ani nutri
tional values were determined in rat fecding trials. Tables of results are given. The bean 
broth has a very low nutritional value, due to low lysine, mct., and tryptopilan concn. and 
high polyphenlol conen. (Summary by Food Science and Technology Abstracts) 
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26541) iiAII , I.E.; IBIESSANI, 1965. Fl:Ifct of hean hrothion (lie nutritivevalueIi It. 
and digestibility of hears. Journal of lire Scieice of Food and Agriculture 
36(101):1028-1034. En., Sum. En., 15 PRef.(lDhisinrn of Agricultural Science,;, Inst. of Nu
trition of Central America & l'arnall, 11.O. Box 1188, G(latemnlla, (;natenrala) 

Cooking. Digestibility. (;uatemala. Niethionine. Phascolus vulgaris. 

Ilack, red, and while beans were cooked (1:3, water:beans) at 120 degrees Celsius and 
1.12 kg/siaMre centimeter for 20 roin. Chemical analysis of the broth showed that it 
contained low levels of protein, ether extract, and carboh)drates, and high levels of ash 
and polyphenols. lie ei fect of the addition of bean broth on the Plif , and digestibility 
of beans was studied in rats. 'ER values and protein digestibility decreased as the 
amount of bean broth increased in the diet. While beans showed highest values of PElR, 
wt., gain, and protein digesibihity, the latter was lower inthe groups supplemented witlh 
met. than in those niot supplermented. '[here was no irntcraction between level of niet. and 
amount of bean broth in the diet on digestiility. I lie eflect of met. was nt related to 
either metabolic N in feces or amoult of food on1Suniei. A high proportion of the feces 
N was soluble in NaO I1. When rats from the dillerent groups Were fcd diets cointaitning
18 percent hean protein arid killed at 6 wk. of age they showed rio difference in pancreas 
wt. that could be related It)the amouirt of brotl inthe(liet,rint were the levels of trypsin 
in the pancreas or the aiouit of' P-arinohen/oic acid excreted upon ingestion of N
benzoyl-I.-tyrosine-I'-ai niu to the arnoutit of briith inthe diet. (AS)nmeizciic acid related 

SPOILING 
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1354 SWANSON, Bt.(C. cl ai. Irroxiniratecoilmsition, respiration rate aind :..,,gi gromth
of dry heans. Jourtal of Food Science 42(3):799-8011. En., Sun. E:n1.,13 ltf. 

IPhase'lus vulgaris. Seed. Mycoses. Storage. I larvesting. Analysis. N. Fat content. Min
eral content. Aspergillus. l'enicilliumn. Water content Pant respiration. 

Field aind stoirage fuingi were associated with prorblens encountered it processed dry bean 
products. Representative sampling and analytical techniques provided comprehensive it
formation o environmenral conditions, proxirate composition and ftngi gro\vth of dry 
beans harvested in 1974-75. I 'rvironntntal condition of bean storage vary dratnalically 
with facilities, climates, and composition oh the harvested beans. Mcan proximate corn
position of tlre beans was 11.02 percent moisture, 2.2 percent soluble N, 3.26 percent 
total N, 10.92 percent fa.l, and 61.91 percent carbuohydrate.3.77 percent ash, Respiration 
rates ranged fron 2 0),i)3 rmcroM/g per It (2 uptake hor irnmatute beans (67 percent 
moisture) to less than 0.3 microNI/g per h 02 uptake lot harvested beans (14 percent 
moisture). Fungi were prominent orndry beans. Surface dfisnfection of mature dry 
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beans, followed by embedding in PI)A containing 10 percent salt,was selective for storage fungi. Fungi were observed to invade the seed coat, depending on environmental 
conditions. (Author's summary) 
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19956 NESrER, S.; WOOI)IURN, Mi. 1982. Cont:,iiin:rtion .Ind growth of Iacillus 
ceru. rrd Clostridin I perfringens in \1exic:ui-,tyle bens. Journal of Food Protecion
45(7):63X-642. En., Stint. in., 30ItRef., of IoodII. (IDcpL. & Nutritioni, School of Iome
Econoinics, Oregon State Univ., Corvallis, Oft 97331, USA) 

Phascolus vulgaris. Seed. Temperature. Storage. Ilacillus Clostridium perfringens.cereus. 

Cooking. I luman Nutrition. USA.
 

Two major problems in production procedures uscd in Nlexican restaurants, identified
through interviews wih managers, were f:ilure to cool large quatities of beans rapidlyind failure to reheat beans thoroughly before placement on the steam table. lxpt. weredesigned to study the eifects of varying temp., incubation titoe, and location in the product on growth of Ilacillus ceicus and Clostridium perfringens, singly and combined, incooked mashed pinto beans. Growth of both II. cercus and C. perfringcns was rapid at37 degrees Celsius, with no. of cells associated with Illness reached in 4 and 6 h,resp. II. 
cereus may piescnt more of a health hazard, since obvious signs of spoilage did not occurin these beans until 12 h,whereas C. perfringeiis caused obvious spoilage of beans within
6-8 It. No. of 11. cercus usually associated with illness were found at 12 h at 23 degrees
Celsius. The teals appeared to be sptiled before thislevel was reached with c.perfrngens at 24t i. Good grosrt of botlhspecies eccurred ir1both top antI bottom lo
cations. Of 42 restaurairt samples of bean dip and mashed beans analyzed for contain
ination with It. cercus airid C. perlrirgens, only 2 samples were found to contais eitherorgarlisill anid those were present in low no. Iwo saiples were, however, found to con-
Lais large no. tf coagulase-posttve Stal)hy)locUccus aurcus (more than 100.000/g). (Au
thor's sumninary) 

FIATI 11IN ( : 
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5533 It (IIA I)S, E.A.; S.IGGEI I)A, It.. I'roduction aid inhihliton of g:; in various
region,; in the intestine of the dlg. I'roceediiigs of tie Society for Exlerinicital itiology
and M'\edicine 122:573-576. 1966. in., Sun. Fn., 7 Ref. 

Phaolus vul,a ris. Gas producti . Aniial physiology. IBacteria. Inlibitors. Analysis. 

The relationship between tire sinall intestinal arid colonic flora and tilegas volumes and
compositiorn resulting froir tileintrodUctiors of navy bean horsogenates into surgically
prepared intestinal scnrciis of norrmal ich air trbirtically pretreated dogs was investigated. Intestinal gas production was ellecrively inhibited or greatly reduced in arinials
pretrcated with nceorcn aainid sullatldinc, riexafori, and Vioforis, follovitgsulfate 

tie adrinistration 
of navy bears hnirsciaics. Mexafori ard 'iolorin effectively de
sttoyed tie ararobic bacteria f tie itestinal tract whereas tiIe norrial aerobic arsdci lrform bacteria iicreasc iII total no.,irrlicatirng that tire increased gas production from 
a navy bear hoioleiate was dire to tire aracrobic intestinal flora. Contrary to sorecurrent belief, it has beers sholn that bacterial aclion irs tileduodenumTI, jejenunr, and
ileuin of tIre (log ia) add sigrilicantly to tire total intestnal gas volumie of animals fed 
navy bean hornogenates. (Author's sunirrary) 
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5543 SIE'(;EI.I)A, F.it.; l)I M IlCII, I..'.FWets oiflican diets on conceiitration ofcarbon ilioxiic in lots. Aircricai ,Jourinal of Clinical Nutrition 19(2): 1211-124. 1966. 
En., Si,;ni. En., 15 Itef. 
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Phascolus vulgaris. Gas production. C02. I luman physiology. Diets. Analysis. 

Expt. were undertaken to study quantitative differences in flatus volume in adult malc 
subjects and its composition produced by isocaloric diets containing no beans,
mcthylccllulosc and 6 different bean preparations. Although rigid dietary conditions were 
inpcsed, Ilatus volume and its gaseous composition varied widely from subject to sub
ject. A direct relation exists between the volume of flatus produced and the volume of
beans consumed in amounts of 27 percent or morc of the diet. lhe principal gas ac
countable for the increased flatus volume is C02. Neither the high fiber content of beans 
nor changing the bean structure by homogenization alters the flatus-producing mech
anisms in beans. (Author's summary) 
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548.1 RICIIAI)S, E.A.; STI'G(E;I'II, F.I1.;IUIRATA, A. lel'lionsiip of bean 
substrates "and certrini itstsinal bacteria to gais production in the dog. Gastroensterology
55(4):502-509. 1968. En., Sum. En., 28 Ref., II. 

Phascolus vulgaris. lacteria. Gas production. Laboratory animals. Animal physiology. 

In vivo and in vitro tests indicated that certain anaerobic bacteria in the small and large
intestine are closely related to gas production in the presence of navy bean and soybean
products. The characteristic ligh carbon dioxide and hydrogen content of the gas
produced itt the inlvitro cxpt. gives support to tileassumption that tie gas production
is closely related to Iermentation by the clostridia type of bacteria. Gas production in the 
presence of bean homogenIates was completely Inhibited with antibiotic and bacteriostatic 
agents. After injection of gas-produciisg bean products into ntestinal loops the no. of 
anaerobic spore-forming organisms prese till mucosal samples of the ileun and colon 
were markedly increased. lhe methods used in this study can be used effectively for de
tecting the preseIce of gas-producing factors in foods. (Author's summary) 
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5456 ROCKI.ANI), I.1.;,ARI)INIIt, I..; 'IECZAIIKA, I1). Stimulation of ga.; 
produsction and grm, tlh perfringess 'lype A (No. 3624) hy legumes.of Clotridium Journal
of Food Science 3-1:411-114. 1969. in., Sum, En., 21 lef. 

Phaseolus vuigar)s. Gas production. Cooking. Animal physiology. Analysis. Inhibitors. 
Ilacteria. 

IIther 
and gas production by Clostroluns perfrngens, Type A. 'Ibis factor may be related to 
tileIlatus-inducing prperlies of dry beans, it is suggested that Ilatus gases are product
of accelerated gas production by the Itestinal anacrobe. Gas production anld growth or 

Dry beans and legumes contain alluiidelitilied lactor that stimulates rapid growth 

C. perfringens were inhibited by sotc of the saume antibiotics that known to block are 
flatulence inhigher animals. I lydrogeni aud carbon dioxide, the major constituents iii 
flatus gases, were alsO Iound to he the primary gases collected over cultures of the 
anaerobe growns 1ina synthetic reium. Itlad ods such as rice and barley evoked 
minitmial response. lure carbohvdrates ilcludiig lactose, rallinose, stachyose, and starch 
had no elfect on gas production %leni Ihe organism was grown iti a complete basal ite
diutmi containing glucose. An assay procedtme was developed for measuring the response
of the microotganism to various suhstrates. I his piocedure should facilitate isolation,
purilication, aid characterization of the unknown lactor. If a direct relationship cas be 
established between Ihis factor aimlthe llatuleiice lactor irsdry beans, the assay procedure 
should have applications in establishing a lHatus index for foods and aid in the develop
snent of nonllatulerit loo! products. (Author's summary) 
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6241 CALLOWAY, D.11.; IIICKEY, C.A.; IURPIIY, E.L.. Reduction of intestinalgas-forming properties of legunes by traditional and experimental food processing methods. Journal of Food Science 36:251-255. 1971. En., Sun. En., 18 Ref. 

Phaseolus vulgaris. Gas production. I luman nutrition. Legume crops. C02. Analysis. 

The propensity of legumes to pronte formation of intestinal gas was evaluated byhealthy young me by measuring llatus passed from the rectum and the amount ofbacterially formed gas in the exhaled breadth. Previous experience has shown thatflatulent test meals led in tie morning cause elevation ci breadth hydrogen concn., flatusvolume and flatus hydrogen, and carbon dioxide content 5-7 hi later. Test responses weremeasured against a baseline derived front feeding a bland, low-residue formula diet.ture dry lima beans were found to be as high in 
NIa

f]atulence-inducing factors (FF) asCalifornia small white beans. Mung beans and soybeans caused the same excretion ofhydrogen in the breadth as did white beans, but only about 2/3 as much flatus. Severalproducts processed by methods that might he expected to alter FF conen. or activity werealso evaluated. Fthanolic extraction of whole white beans reduced, but did not eliminate
their gas-forming quality. (Author's summary) 

0,197
 

5482 G(UM11BAN, Nl.R.; WILLIAMS, S.SN. Ihe quaIntitatike collection and deterinintation of hydrogen gas friiin tire rat and factors aifeeting it,; produetin. lriiceeulings ofthe Society for lxperimental Bioilogy arid ledieiine 137:1171-1175. 1971. ln., Sum. En.,
10 Ref. 

Phaseolus vulgaris. L.aboratory animnals. Olets. Gas production. Analysis. N. Animalphysiology. in/.ynies. II. Proteins. 

The action of microllora on ferimenttable substances in the intestine produces hydrogen,which has been associated with pathlohgic conditions resulting in carbohydratenalabsorption. Therefore, a technique was developed to determine tire total II producedaiil the kactors influeicirg II prOducirl hdlhwin, bean corisrooto11r11i. A life-supportsysten for the rat is described in which the II, evolveid ilter cOMsuniption of a given diet,is luaintlitativcly trapped and detcrrried. The max. rate of production alter feeding adried bean rict rcicuired h'tthcen t and 5 h I lie quantity of II arising from such a dietincreat.d as i'an coi;iulptiOll (idaind wvas directly prioportional to the anrount of bearts
eaten over 
 a rane that produced 2-8 un od Il/iced~tt. l)ietary regir ien of the anirialbehore test Ir,was hound to itrllt.ice response. With consecutive daily feedings of a beandiet, II production dec[eased by I8.6 percent of the initial value/day for approx. 4 days.

(Suriiatr by T.M.)
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54985 MIUI'IIIY, F.L.; I iIIII:y, I.; BURR, II.K. Iraclioning of dry bean extractsisitli increased carlin dioxide egetioi ii,huiain flatus. Agricultural aid Foid Cheniistry
20(4):813-817. Er., Suimi. En., 16 Ref. 

Phaserlus vulgaris. CO2. I lumran physiilogy. Alcohol. Cooking. Analysis. Amino acids. 
I lydrolysis. 

A series of successive cheirical ind physical fractionations of cooked dry California SmallWhite heans were made, arid the activity of each Iraction was measured, usirg hurmransubjects, for its ability to increase the carhon dioxide comp ent of flatus. [lre activitywas found to be: extractatle with WI0percent aqueous ethanol; dialyzable through a reconstituted cellulose merihraine; soluble in85 percent ethanol; and unabsorbed by a coliInn packed with a strong cation excranrge resin. [his active coluntn iraction -.vas shownIt) contain the sugars, fructrise, sucrose, ralfirose, stachyose, and at least fourpolypeptides hydrolyzable into 22 amino acids. Ra linose and stachyose fed alhne at 
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levels found in California Small White beans did n=ot increase the carbon dioxide level of 
the flatus. (Author's summary) 
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25958 LIEI3MAN, It. 1983. Fear of bloating: beans needn't be bland or embarrassing. 
Nutrition Action 10(l):12-14. En., 11. 

Phaseolus vulgari. I luman nutrition. Cooking. USA. 

The reason why many North Americans do not consume beans--bloating (also called in
digestion or flatulence)--is discussed. Flatulence is caused by the indigestible sugar
rarfinose and by strachyose and verbacose, which are acted upon by intestinal bacteria
causing fermentation and gas production. A method for leachinrg out some of these sup
ars from beans by soaking in water is given, although valuable vitamins and minerals can 
be lost in the process. (CIAT) 

PIROCESSING 

General 
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21045 IO.LES, A.I).; ULIIEIRSAX, M.A.; IIOSFIFID,9, G.L.; I IILINK, R.C. 1982. 
Textural par'ineters derived from shear curves of piroccssed dry edible beans. Michigan
Dry Bean Digest 6(3):21-23. En., 5 Ref., II. 

Seed. Canned beans. Seed characters. USA. Processed products. North America. Anler
ica. 

Selected factors affecting processed bean texture were examined through detailed evalu
ation of shear resistance curve components. In expt. 1, 4 levels of bean solids (40, 80,
100, and 120 g) of var. Seafarer an,! Nlack turtle Soup, canned in brine solution, were
used. Four canned btvaI: brine tatins w."ere obtained and it was found that tire com
pression peak lor tie ,tO g sar-ple of Illack lurtle Soup was significantly higher than the
other 3 levels of hean solids and also significantly higher than any of the solid levels of 
Seafarer, irdicarirg a genotypic difference in texture. Ilack Turtle Soup's shear peak,
however, was lower than Seafarer's, once .gain indicating a genotypic texture difference. 
The inflection point, compression curvature, and shear acceleration all increased as bean 
solids increased. In the holding time study, it was concluded that canning beans is a dy
ntatric system during tire 1st wk. alter processing. I)isplacement of soluble solids into the
brine occurs and at the same time beans imbibe moie water. In tire packing medium 
osmolarity study (brine solution), an increase in osiotic pressure produced an increase
in compression peak and a decrease in shear peak. 'Ilie 7th degree polynomial for char
acterization of the texture curve generaled new parameters which may assist in tie ex
amination and interpretation of bean texture. (CIAI') 

0501 

28070 1IOsI"I.I , G.IL.; UI:Ih;ItBRSAX, M.A.; VAINER, (;.V. 1984. 'roct'essing quality
ev.luatioi of Michigan dry iean. Michigan IDry Ie:ns I)igest 9(I):10-1I, 28-29. En. 

Phascolus vulgaris. Canned beans. Seed characters. Processing. USA. 

Quality considerations of dry edible beans demanded both by consumers arid producers 
are mentioned and diflerent methods of evaluation or calculation of food quality traits of 
beans (dry, soaked, and cooked bean surf'ce color, soaked bean wt.and hydration ratio,
cooked bean texture, washed drained wt. (g attd ratio), splits, and processed bean 
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moisture) are briefly described. Results of canning trials conducted to evaluate the proc

essing quality of beans are included and analyzed. (CIAI) 
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28908 ROi)RIGUEZ-SOSA, E.J.; VILI.AFANIE )E COLOM, S.; PARSI-ROS, 0. 
1984. Effect of processing on selected nutrients of heans (l'hacolus vulgaris). Journal or 
Agriculture of the University of Puerto Rico 68(1):45-51. En., Sum. En., Es., 17 Ref. 

Phaseolus vulgaris. Processing. Canned beans. Mineral content. r'a. NIg. Fe. 11. K. 
Chlorine. Na. Fat content. Cultivars. Puerto Rico. 

Twenty-two dry bean selections were commercially canned and analyzed for Ca, Mg, Fe, 
Mn, 11, Na, Cl, K, protein (N x 6.25), and fat content before and after processing. The 
retention percent for Mig, Fe, Mn, I', and K were 89.0, 95.0, 89.8, 67.4, and 55.4, resp.
Thc Ca, Na, and Cl contents increased with processing. The increase in Ca content can 
be attributed to the hardness of processing water. Na and CI were added as table salt. 
When all selections were taken into account, no significant differences were observed be
tween raw, dry, and processed beans with resp. to Fe, In, protein, and fat content, but 
here were significant differences with respect to Ca, Mg, 1', Na, Cl, and K. (AS) 
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29186 MU(;GIO, I.N.; Ul;IIEISA X, M.A.; IIOSFI .lI), G.L,.; 'l IO I'SON, S.S. 
1985. Ch:,racteriatiorn and hiocoriversion of Great Northern Iean hlancher effluent. 
Journal of Food Science 511(4):918-921. Fn., Suon. En., 35 Rcf., II. (Gordon Food Serice, 
Grand Rapid_, ilI 49501, USA) 

IPhaseolus vulgaris. Canned beans. Fermentation. Microbiology. liochemistry. USA. 

Chemical characterization of a Great Northern bean blanching effluent and 
bioconversion by Ilansenula anamola was perlormed. The effluent contained 27,0t0 
rg/liter and 31,00) nig/liter total solids incI ud 49.5 percent starch and 23.6 percent,
protein (dry basis). A high bod:cod ra'tio ((.95) indicated a waste easily and completely
degradable, with N and P levels above those necessary for unimpeded microbial growth.
Btatch fermentations of raw efluent produced 12 g dry cells/liter, containing 53 percent 
protein, with a corresponding 81 percent reductton in bod. Great Northern bean 
blanching eflluent was demonstrated to be a suitable growth tmedium for II. anomala. 

)50,1 

29653 CRIIIEILLI, G.; S.NESI, I.; (ER'rOI.O, G. 1986. Aspetti qualitativi tIe alcune 
hree e cultivar di fagioli surgelati. (Qualitatike aspects of some bean cultivars and lines for 
frceing). Info rntatore Agrario 42(11):59-60. It., Sutn. It., 2 Ref., II. 

Phaseolus vulgar is. Cultivars. Seed characters. Seed color. Processing. Italy. 

Ilean cv. Taylor's, Ilig Iorlotto, Giulia, Minia, and L.ena and the lines I1262, I288, and 
I282 were evaluated during 19,94-85 in several environments of Italy to determine the 
effect on the homogeneity of bean seed pig oe ntation. Cv. Giulia performed satisfactorily 
irrespective of yr. and environment. [he characters seed coloration, shape, and texture 
were necessary for a high quality frozen product. (ClIAl) 

0505 

28958 .JOOl), S.; NI'IEIA, U.; SINGI, R. 1986. Effect of processing on available 
carhiolydrates in leguties. ,ournal of Agriculture and Foord Chenistry 3,1(3):417-420. Ell., 
Sum. En., 17 Ref. (llaryana Agricultoral Univ., I)ept. of IFods, & Nutrition, Ilisar 125 
(104, ldia) 
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Phascolus vulgaris. Cultivars. Soil. Soil compaction. Fertilizers. Dry matter. Mineral 
content. Shoot. Roots. Ca. Zn. B. Fc. Mn. Brazil. 

The effect of various treatments, such as soaking in plain water and sodium bicarbonate 
solution, cooking of soaked seeds, autoclaving of soaked seeds, germination an drying of 
germinated seeds, corniony employed to destroy the flatulence factors in legurnes, was 
investigated on available carbohydrates of l1haw;olus vulgaris, Cicer arictinuin, Phaseolus 
mungo, Cajanus cajan, and Vicia faba. Total soluble sugars, reducing sugars, nonrcduc
ing sugars, and starch content in above pulses ranged from 7.09 to 10.33 percent, 0.18 to 
0.83 percent, 6.91 to 9.60 percent, and 43 to 53 percent, resp. The contents of all these 
components decreased under various treatments; however, on gerniination for 2'4 h,the 
losses illthe amount of total sugars, reducing sugars, and nonreduciug sugars were 
higher than observed in seeds germinated for tS It. Oi further gertination p to 96 h,
the contents of these sugars increased. Starch conitnt, ot the other hand, decreased. 
When the present observations are conbined with those of a previous paper, it appears
that germination of pulses for 24 hiis a reasonably good treatment for reduction of 
Ilatus-producing carbohydrates as well as avoiding excess losses of the available carbo
hydrater. (AS) 

Germination 

0506 

5432 CIIEN, L.II.; WIL.L.S, C.E.; FOI)IIANI, I.R. (;erluiialed seets for human con
sutllttion. Jotlurntl Science 410(6):129)-i 294. 1975. En., 34 Ref.of Food 

Phaseolus vlgaris. Seed. Germination. I luman nutrition. Animal nutrition. Statistical 
analysis. Food Fatty Analysis. Vitamin content. content.energy. acids. ,Mincral 
Cultivars. 

Five pear and 2 Phascolus vulgaris cv. (Pinto and White Navy) %%cre germinated on 
cellulose sponges; and cffcets oinchetmtical composition, etnergy value, fatty acid composi
tion, contents of ascorbic acid, t ocoplierol, carotene, thiaminie, ribollavin, niacin and 
mincrals, organo eptic quahlty and effects of) animl growitl %%ere studied. The best cv. 
for gcrtniiiating ard nanimial f ecling wcre pea cv. ILaxton Progress, which could be con
sunied raw and pea tov. Dwarf Gray. Al cv. were organoleptically acccptable. (Summary 
by lield Crop Abstracts) 
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14769 Canij}s -osIIJN(0Z (., J.,%. ilit'i ) ttriiomitles dl frijolI (l'hlscolus vlgt;.iris
L.) el sut pr(teeo tie lerintinaciiin. (Chinical andt iitritiot:l chtattges in Ileatts during
germiatiot). 'lcsi,1ttg. ,%gr. (Cilctttailna, Univcrsitlad Ie Sat Catrlos de (;uatclula, 
1975? 43p. I-., Suit. Is., t 1Ref., II. 

Ihaseols Vllla;iris. Nuit Live value. (;ertniornt. Sceds. Amino acids. S. Protein con
tent. Fat content. Fibre content. Mincral content. I)igestibility. Inhibitors. 

The effect of' gernlirtation onl the nutritive ';thle beans was studied. Samplesof black 
were taken at 0,3, 6, alit] 9 days for each g ermination stage. An increase in water con
tent and a reduction ini protei, fit, crude iliber, a freshand ash contents, expressed on 
basis, were obscrwvd. A reduction itt proteint content was correlated with at increase in 
lysine, total S-amino acid contents and of the biohogical activity of growth inhibitors. A 
decrease inprotein stlubility InNaII 1(0.01 N was observed while the soluble fraction 
of KCI at 5 percent itncr.ased. fThesoluble fractious inwater ethanol at 70 percent re
mained corstant. A decrease was observed itt the nutritive value during gernmination and 
protein digestibility was not signtificatutly allected. Results suggest that during
germination, the decrease that of the S-autio acids analyzed, met. remained constant 
whide cystine decreased significantly. A positive correlation (r - 0.91) was found be
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tween the PIIFR aad total S-amino acids and (r = 0.95) between tilePER and cystine. itwas also concluded that in this physiological tzge, the seed has an enzymatic system capable of hydrolyzing some of the growth iniibitors. Finally, results showed the importance of carrying out biochemical and physiological studies in order to evaluate theimportance of toxic factors, different protein fractions, and armino acid composition ondigcsI;I,iiy, and the nutritive value of legunmc seeds, that constitute an important proteinre,.,urce for L.A. countries. (Author's summary. Trans. by L.M.F.) 
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13192 II"E,T'.E.(.; CROCONIO, 0.1. I'riitin pattern change% in tliegerminating bean 
seed. 'urrialba 30(1 ):87-91. 1980. En., Sun. iFs.,En., 16 IMf., II.
 
J'haseolus vulgaris. Seed. 
 Germination. Plant ph)siological processes Cotyledons. Protein 
content. 

The change of total soluble proteins, glycoproteins and their subunit patterns in tiecotyledons of germinaz.ing Phaseolus vulgaris I..beans were investigated. IPolyacrylamidegel electrophoresis techniques were used to detect these proteins and subtnits. The disappearance of these protein bands wa.; Found to be in sequence with tilelegurnin-like
protein as the first one to be hydrolyzed followed by tle vicilin-I and Finally the vicilin-Il.The synthesis of new protein in the cotyledons of germinating bean seed was also de
tected. (Author's summary) 
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11257 IA IIIKII, M.).; Itll ItS.S. I'lfect of gernuinition, cooking, and canning on
lihoslilioru,;
andiph),tate rtentim in dry heans. .Journal of Iood Science 45:4106-408. 19810.En., Sum. En., 22 Rcf. 

I'hascolus vulgaris. Germination. Cooking. I)igesfibilit;,. Dietary value. IHuman nutri
tion. LISA. 

The effects off germination, cooking, and canninog on the changes in total I),inorganic I,and phttate retentiot iII black-eycd, red kidney, mnuii,, atid pink beans were determinedIn this StUdy. ':oakil, the dry be-ans inI water for 12 Ihat 24 Jlegrees Celsius resulted in aslight decre;ae iII ph'ytate. After ernin;itii for 96 It or loger there was a significantbreakdown in phytic acid, and an Increase in org;tnic P'. Cooking Oie dry beans at 100degrees Celsius for 3 Ihhad little effect oii phytate letentiot. I leat processing tiledrybcans at 1 15.5 degrecs Celsius for 3 hi in cans resulted in sonic increase in inorganic Pand a reduction II phytatc. (Author's suimoary) 
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27074 IIA,SA, I.1.; AITU I'IO, 1.0.; I)QUII., NIN. 198-4. S'nvory quality attributesof products prtpircid front flours of gcrmnated leguinies. NS.A Technology Journal 
9(,1):48-57. In., 7 Ref. 

Phlaseolus vulI'aris. Iean flour. Organoleptic properties. Nu.ritive value. Philippines. 

To evaluate whCthe the cosuitCr would accept nutritionally superior flours froingerminated ICLoies, aiong them beans, tliir organoleptic properties were studied.Products developed ft otrlous were subjected to sensory evaluation, employing at lest12 experienced patcl iemibers, and the ,:oinsuner evaluation was conducted employing
preschool and school children. 'Ite paiel eimebers were confronted with products fromgerninated and ungcriiinaled legunies, and wheat; lie children only evaluated germinatedlegumes. The results frori the sensory evaliation indicated that, generally germinatedleguties were superior to ungerminated legumes and comparable with wheat. Consumerevaluation indicated that most products of germinated legumes will be accepted. (Food
Science and l'eclnology Abstracts) 
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Extrusion 

0511 

23468 MIARTINEZ I., E.R. 1977. Frijol extruido en la alirenitaci6n dc las ayes. 
(Extruded bcans in poulry feeding). "esis Ing. Agr. Chapingo, MIxico, Escuela Nacional 
de Agricultura. 38p. Es., Sum. Es., 34 Ref. 

Animal nutrition. Cooking. Nutritive value. Dicts. Mexico. North America. America. 

Two expt. were conducted with chickens fcd on beans subjected to different extrusion 
levels. In the 1st expt. 240 28-day-old chickens were fed with levels of 5, 15, an(d 25 per
cent extruded beans with treatments of 10 and 15 1b/in2 for 30 min. Although there was 
no significative difference (1' = 0.05), greater wt,. gains were obtained at low levels of 
autoclaved beans. In the 2nd expt. 147 8-day-old chickens were fed with levels of 25, 50, 
and 75 percent extruded beans with different energy contents (2832 to 2432 kcal). As the 
bean content in the diet increased, wt. gains were lower, becoming more critical when the 
amount of energy was deficient. .ven though beans underwent extrusion, the toxic fac
tors persisted and were more evident at high levels. [AS (Fxtract).CIAI 
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17756 I'A K, N.; AIYA, II. 1981. Frijol extruido: potencialidad de su uliliaci6n en la 
alimentaciin infantil. (Extruded beans: potencial use in feeding children). Archivos 
Latinoamericanos de Nutrici6n 31(2):371-383. Es., Sum. Es., Ln., 19 Ref. 

I1haseolus vularis. Cooking. Nutritive value. lean Hour. Analysis. Protein content. 
Methionine. I utan nutrition. Chile. 

The nutritional value of extruded bean Flour (lhasecols vulgaris var. l6rtola) obtained 
from the food industry was assessed in terms of chemical composition, IIV of protein, 
am ino acid supplenentation, and he onaggluinin corn tet1. The assessment also included 
several Mixtures with extruded b:tn thatt coulId be applicable for infant and preschool
feeding. The NI'IJ of 1he samiples rar:ge froim 37.3-13.9 anid hemagglutinin activity,
from 0-2. Protein quality %%asincreased considerably by adding I)l.-met. but no 
tryptophan. Six mixtures w:ii, cxtrudvd bean in coicn. ranging from 30-80 percent, plus
rice, wheat hotur, skinimcd milk, jud I)l.-met. were forniulaed. Protein contents varied 
from 16.4-26.S ivrcet , with a NPUu of 5S.5.-69.7 percent. lie usefulness of these ttix
tures to rieet the energy anid prottr alloswanuces, according to the WI IOi/:AO report of 
1973, is discusscd. It is conrcluded that extruderd bean flour is a protmrrising food fur irfant 
and preschool feeding, espcciaily when aIdded to rnixturws that will imtprove their effi
ciency in inceling nutritional allowances. (Author's surniary) 
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(.TI D.G.; 
TI-IXI,I IA, S.M. 1982. Avaliacmo ntrieioial de inixtura't de feiiao (I'ia.eolus vulgaris
L.) e soj ((lycine max I..) proccsarhos por extrusao. (Nutritior::d asss'tnennt of extruleid 
bean andnisoybean mixtures). Itcista Ceres 29(163):233- 2-11. I.., Stun. I'., En., I., Ref. 

19167 GUAI IO, IhICUIO, N I.1.; COI.I,10, 1).1.; NI-FIA, LI.M.; 

Phascolus vulgaris. Proteins. Nutritive value. Laboratory arinials. Nlethionine. 

Nutritional (uality of prrtein mixtures from texturized sorybeans and precooked red 
beans at different levels of coimbinations (80:20. 60:410, 10:61, and 20:80), compared with 
texturized soybean arid precooked red beans taken separately, was evaluated in a biolog
ical assay using irale albino rats, 21 days old. The elfects of the addition of 0.2 percent 
met. were also studied. The criterion selected frr evaluamion was (lhe N 11t, A complelely
randomized cxptl. design was used, hlieproducts were also sensory evaluated. The ad
dition of increasing aunnuits of soybean to bean gradually increased the level of protein 
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in the mixture. Among the nonsupplemented mixtures, a better protein quality was obtained with 20 percent of the protein from red beans and 80 percent from soybeans,which corresponded to 37 and 63 g of bean and soybean, resp. Supplementation withmet. improved the quality of the mixtures. The mixture of 60 percent precooked redbeans and 50 percent texturized soybean supplemented with 0.2 percent met. was foundto be the best combination since it had good acceptability and high protein quality. (Au
thor's summary) 

Roasting 

0514
 

19459 AGUILERA, J.M.; ILUSAS, E.W.; UEIUII SAX, M.A.; ZAIIIK, ,.E. 1982.I)evelopment of food ingredients front navy Ibean. (Iascolus vulgaris) by roasting, pinmilling, and air cassification. Journal of Food Science 47(4):1 151-1154. En., Sum. En.,
27 Ref., II. 

P1haseolus vulgaris. Iean flour. Processing. Analyses. Protein content. Water content.Fat content. Ash content. Fibre content. II uman nutrition. LISA. 

Iight navy bean samples, roasted between 91-125 degrees Celsius in a particle-to-particleheat exchanger, were ground to produce whole bean and hull flours. l)ehulled beanflours were also separated into high protein (111T:) and high-starch fractions (IISF) byair classification. Whole bean flours contained 1.92 percent fat and 25.8 percent proteinon the av. llull flours contained between 31.2-50.2 percent dietary fiber, of whichapprox. 60 percent was crude fiber. I)ehulled bean flour containing 26.8 percent proteinwas fractionated into IISF and I 'F with av. protein contents of 15.6 and 43.1 percent,resp. Greater protein shift may be further accomplished by finer grinding and adjustment of the cut point. Residual trypsin inhibitor activity (TIA) of the I IPFs ranged from25 to 108/mg piotein, down from 116 units in the raw control II IF. I lemagglutinins(I IA) were inactivated from 110 ha units/mag to values ranging 2.4-105 IIA units/mrg.
(Author's summary) 

0515 
17730 AGIJlII .MIA, J.AI.; ILJSAS, E.W.; U'IIERS:X, I.A.; ZA IICK, NI.E. 1982.Itoasting of navy beanis (I'hiaseoluis Vulgaris) by particle-to-particle heat transfer. Journal
of Food Science 47(3):996-1001,1115. En., Suon. 
 En., 25 Itef., II. 

PIhaseolus vulgaris. Seed. Processing. Mechanization. Temperature. Wate2r content. Protein content. Ash content. Amino acids.
 

A rotating chamber dry roaster using preicalet ceramic beads as heat transfer media was
used to roast navy beans. Processing conditions were: 
 beads temp., 240 and 270 degreesCelsius; bean-to-bead ratio, 1:10 and 1:15; and contact times, I and 2 min. Product temp.achieved ranged front 92-125 degrees Cclsius for the 8 runs. I leat transfer coefficient(W) varied from 3.6-23.4 superficial W/(m2) (degrees Celsius). Roasted products showedreduced water-soluble N content and gel forming capacity, increased water-holdingpacity and cold paste viscosities. 'Ihere were no 
ca

changes in available lysine and degreeof starch damage. Residual trypsin inhibitor (TIA) and iemagglutinin activity variedfrom 92 to 22 percent, and 48 to I percent, resp. A correlation was found between Nsolubility index and TIA of products. Roasting caused Iracture and separation of hulls,
and facilitated their removal. (Author's sutnmnary) 
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17864 IVRYI:, S.IB.; 1'l11l,1.11'S, S.(;.; I'OWELL.I, T.S.; UI'BIIEISAX, NII.A.; ZAIBIK,
M.I-. 1982. IDry roasted navy he.'u, flour inoeorlloralion in a quick hread. Cereal Clhem
istry 59(4):319-32f). F-n., 12 lef. 
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Phascolus vulgaris. Ilean flour. Uses. 

The quality characteristics of bread prepared using navy bean flour (25.5 percent protein) 
to substitute wheat flour at levels of 0, 20, 35, and 50 percent were compared. Ingredi
ents were used: all-purpose flour (100.65 V), L:.mking powder (2.00 g), salt (3.00 g), bak
ing soda (2.00 g), cinnamon (0.50 g), ground cloves (0.25 p), brown sugar (133.35 g),
shortening (31.35 g), whole eggs (50.00 g), canned pumpkin (123.00 g), whole fluid milk
(60.50 g), and vanilla (1.25 g). The batter was baked at 177 plus or minus 2 degrees
Celsius for 45 rin. Specific gravity, viscosity, and plI for all levels of nay bean incor
poration were similar. Color of the bread was darker, less red, and less yellow wit in
creasing levels of substitution. MC of the hanked iroducts did not differ significantly.
Odor, color, and teniderniess of the brad were not affected by navy bean flour substitution. 
Flavor scores decreased with increasing. IcvClS oh substitution; tie only statistical dilfer
once was between the control ((0percent) and 50) pecent. Plotein contents of tire breads 
were 5.0, 5.6, 6.2, and 6.7 percent for substitution levels of 0, 2(0,35, an] 50 percent, resp.
1)ry roasting and beans reduned the artinutritiiral factors present in legunres. A high 
quality bread was produced with 35 percent navy bean flour. (Summary by IDrIEC. 
Trans. by LI.M.F.) C03 
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28217 UlIIIPSlN ,, .A.; ZA B.IIK, I.l.; 1.1.1:, .1.1'. 1982. Coimpiosition :ld titili:ation 
of dry roa,,t-,d heati flor. Michigan Ilry IDe;r Iigcst 7(l):16-17. En., 11.(Ielt. of food 
Science & I lnrran Nutrition, Nlichig~nn state Univ., East l ,;inlg, INI ,882,1, USA) 

lPliasetilus vrlgaris. Blean flour. Iryirig 'lerirpratoLre. F;lt contet. Fiber ciotent. Asti 
conutent. Protein ciinl. Starch co(n1tent. () gaiiolcpttc propirties. lietary value. I luran 
nutritio. I iSA. 

Navy beans ssere diy ro;i!.tcd under S colditions (2 heatiig temp. x 2 heating tiues x 2 
bean/bead ratios) in a solid-to-sol(d heat exchanger, deliulled by air aspiration, pin-irilled,
and air-claSSnljFId to obain ,t lor Iractiowr; (sh.lc, roll, hIn prituin, and high starch).
Chelmlcal analys es ofI' iolstuiec, lti, dictary (ber, ash, and prtlcimn were conducted on all
1 (o1ur fractio s;. Ilt, NIC of these Iiat-aljiln railnrcd Il ii o ) to .9 perS' l, l.hinited fat 
contnltn was fouild i all fractions vlth Iht llih iritelIitlon c(riiaillil, tile greatest
(at level. I l t lt content was (0,od Ill ((Or. hibr Content of hull flour was 
V'T' hig'h (110.S pIWrL-ii) as sa;ts piteiii coiteiit (525 .ercit)o( hulh prte l fraction. 
Three tICs ,( ai ut loiter cooki s-coit oilh, ig.h protein (0 percent bwan protein
cninnceitr;nte ,ISbtituttt'd (or (oiur), and ngh liber l pWr itit hean hulls substituted for 
1lnur)--prcarcd at NI ullal,;n State 1. Itakery were evaluated (t their physical am(] sen
scitial chiuacierins. All cookies were rated aecepItaible by the lanelists. (CIAT) 
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25322 Ii'FF, ,.i'.; Ui'IIISAN, \NI.A.; ZAIIIK, NIF.; i l(SlI'I.I), (;I..; LUSAS, E.W. 
1983. I'I nheimnlicail e'hmurac'ristis'.cs of dry-rfimrstel nlins) hean flour fractlion.. Julrnal if 
Foid Science 18(6):1I61-1862,1875. Fn., Suii. Inr., 20 li., II. (I)ept. oufFood Science & 
Ihinlumai Nuitritioni, Nfliliigani State Univ., Fast Lanring, "\I1 48821, Usk) 

lIhaseolus vulgaris. Ilean oiflur Coonpoisilton. Iroteims. Ilrazil. Anniral nutrition. South 
America. America. 

Navy bearns ws'ere dry roasied in a particlto-,pariti le hea exchglter, dehulled by air as
piration, pilililed, ald air-cliss ine to yicld hicile, hll, high proteirn, and high starch 
flour fractions. roxi.nialte aialysis, color ir"mrlc nrtrral delurg-nt fiber, starch, N sol
ubility indices, arid rilirisaclicaride contents of these flour Iractiorns were determined. 
Conpositional difiereiiccs were deiinstrat-d amnong i1ll flur fracrions, Slachryose was 
the Irajor oligosaccharide ii+ all Iractions aid was (tighest ir the proitein fraction. Sub
stituting II percent hean flours for wheat changed water absorption aid dough stability 
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for all fractions. Dry roasted navy bean flour fractions appeared to be suitable ingredi

ents for use in appropriate food systems. (AS) 
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26576 STEINSAPIRI, A.; AGUII.IFRA, J.M.; 'A EZ, E. 1984. Effect of roating on thenutritional vale of dry Ieans (I'hlaswolus vulgaris). Nutrition IReports International
30(3):581-585. En., Siu. En., 8 Rcf. (Univ. of California, Ierkeley, CA 94720, USA) 

Ash content. Fat content. Fiber content. Nutritive value. I'hlascolus vulgaris. Protein 
content. Roasting. Seed. Storage. USA. Water content. 

Dry beans of cv. Tortola Diana slightly roasted by solid.to-solid heat transfer to 105 degrees Celsius in 3 rin stored at 20 degrees Celsius for 10 mo. After soaking and cooking
in boiling water, roasted beans achieved ealing texture 30 rin before untreated controls.
There was no major dilference in approximae composition. Roasted and unroasted
samples prepared at 3 cooking times (for proper texture and plus or minus 30 min)showed no sigificart difference in NIPR when given to rats. NIPR values range] from 
3.46 to 3.6) for tile 6 samples. 

I teat treatments 

0520 

10377 ',A K, N.; MAIIt.UNA, A.; A I?A YA, I1. IHectotie diversos tratainientor tfrnieoelr el conrteiiido le heirlilgtioas y en Ia calinlad pro'teica tie frijol (htiseolnis iiligarik).
(fIfect of different tscs of treat hea-:itinent on the hieniagglutinin otcnt and protein
tent of bIcalls). Arihivos Iatinlo-illlericailos le Nittricii i 28(2):184-195. 

con
1978. Es., Soun. 

Es., Fin., 25 Ref. 

Phaseolus vulgaris. I leat treatment. Seed. Toxicity. Cooking. I lu-Tytohenaggfutirris. 

man nutrition. Proteins. l)igestibility. Processing. Food energy. Cultivars. Chile.
 

'Ilie effect of preraking' raw beans orr detoxification and the biological quality oif bean
protein were evalatdf. NI't) I), trut diqstihihty ;aid lieiagglutiriin tiler were determined ill whole raw frirs liter 00,9), arnd 12) r1uin,. of heal treatmeiit, with ;Hid(]without14) It of presoaking. soakirg prior to cookig ssas nut rece!:;!;ary to eliminiate toxicity, but
it did contribute to0 t0e softCnMrrr of beatls, thus reitucing croking time. The
]leria 'gluliut lee'ls of 0 Coirtirrcial bean flours were evaluated, alhost all of which
presented toxic levels. 'I he effect oif cooking nietlid oil Iburr toxicity was studied in) 2
 raw bean fours (var. Tortola aind urro) at 
 1I0and 20 percent dietary proteiin, cooked for5, 10, 15, and .10 iuni. 'I ie 2 raw sanlples cmntained hig h heraragglutinir levels, which were itactivated after It) rin cook ing ir the I0 percent samples and after 30 min for tire 
20 percent samples. (Author's suiririary) 
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13506 CIAN(, i,; KI':NNI)Y, It1...; CIWI"II:I,, S. Effeets of unlolysis on tile
itritionrri a lilies of tean, (i'htaseolrs ulgaris). Journal of Food Science 44:1141-1143. 

1979. I:Fi., Sum. .o., 24 thef., II. 

Piaseolus vlgaris. Laboratory aniirals. Cioking. I)igestibility. Diets. P1. Fe. Mn. Ca. 
N. Nutritive value. 

In studies with rats availability of 1) , ITF.R, anl apparent ligestibility of N were not affected by heating California Small White heans at 60 degrees Celsius. Retention of Fe
increased from control I13 to 20 an( of NIn fron '13 to 58 percent; Ca and P were not 
alfected. (Summary by Nutrition Abstracts and Reviews) 
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19710 SIIARIFF, G.; PE'NZ JUNIO, A.M.; VOIlIRA, P. 1981. Nutritional improve
ment of beans ('lhascolus vulgaris) by autoclaiing or "ater extraction for Tribolium 
castaneum larvae. Nutrition Reports International 24(6):1087-1091. En., Sum. En., 14 
Ref. (Dept. of Avian Sciences, Univ. of California, Davis, CA 95616, USA) 

P'haseolus vulgaris. Cultivars. Cooking. Nutritive valtic. Protein content. 

Trifoliurn castaneum larvae were used to evaluate the improvements in some bean var. 
by autoclaving or water extraction. Larval wt. of T. castaneurn red diets containing 35 
percent finely ground test beans, 5 percent brewers yeast, and 60 percent pearl corn 
starch From 6-16 days of age, reflected the nutritive value of the beans. Raw beans sig
nificantly depressed the growth of tribolium larvae and caused heavy mortality. The
autoclaved beans and water-extracted beans signilicantly improved the growth of larvae,
and caused no mortality. The autoclaved beans were, in general, significantly superior to 
water-extracted beans. T. castaneum larvae can be used in nutritional evaluation of 
Phaseolus vulgaris. (Author's summary) 

0523 

19422 VOI.ZAK, A.; I1RIESSANI, It.; 0}I'7. It., I. 1981. A coniparison of in vivo 
and in vitro estimtates of protein dilgestiiility of native and thermially processed ,egetaile 
protein,;. Qualitas l'lantarum 'lant FIoo; for IHuman Nutrition 31(I):31-43. I:n., Sum.
 
En., 14 Itef. (Inst. of Nutrition of Central America & I':minia, I'.0. Iox 1188, Guateniala,
Guatenmil..,) 

P1hascolus vulg-iris. Digestibility. Proteins. Processing. pl1. Inzymes. Guatemala. 

Comparative studies were conducted (i) in vivo protein digestibility assay using rats, and 
(ii) rapid rnulti-envymne in vitro assay using trypsin, chynotrypsin, peptidase, and 
Streptomyces griseus protease. With (ii) digestibility was evaluated onl time basis of pll
declinte of, the piol ein suspension. Numerous native and thernially-processed cereal, 
legume, aid oilseed proteins, and their blends were used. Tables and graphs of results are 
given. Regressim analyses shonw tie highest correlation )et .scen (i) and (ii) to be 
achieved when, for (ii), protein suspension pl Iwas determined alter 15 omin of enzyme
treatment. l)illerences were found between the dillerent types of sample studied. Studies 
oinPhascolus vulgaris strains suggested that polyphenols may influence in vitro protein
digestibility. the greatest diffeience between (i) and (ii) digestibilities was recorded for 
thernially-processed samples. Overall correlation coelficient between (i) and (i) (61 sam
ples) was r -:0.838. (Suimiary by Food Science and Technology Abstracts) 
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24296 ILAURII.NI, It. 1983. Incience d traitcment therinique sur Is tencurs ell 
glucide%assiiiiilalc et en fibresaiimentaire% de certain,; leguiies (celeri,;, carottes, haricots 
verts). (Ilcidence of heat treatnient on available carlbo)(idrate, and dietary filicr content 
from some vegetalhles (celery, carrots, green eans). Medecine ctNutrition 19(2):87-93.
Fr., Sum. Fr., Fn., 12 Hef., II. (Centre de Itecherches Foch. 45, Rue des Saints-I'ercs 
751)06, Paris, France) 

Phlascolus vulgaris. Snap beans. Cooking. I)ietary value. Carbohydrate content. Fiibre 
content. Cannied beantts. France. 

Studies were conducted to evaluate effects of cooking and canning ol cotici. of carbo
hydrates and fiber constituents in celery, carrots, antI green beans. Tables of data are 
given for row, boiled, and canned samples, including I)M, soluble sugars, fiber, and fiber 
constituents. Data for fro'ei green beans are also given. Cooking or canning reduced 
the soluble sugars content of celery and carrots but had little effect on fiber content. 
Slow coking reduced soluble sugar and fiber contents (if green[bealis; pectins are proba
bly the fiber fraction; degraded during cooking. Canned and frozen green beans had 
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slightly lower DM,soluble sugar, and starch contents than slow-cooked fresh samples.
Fiber content was lower in canned than in frozen green heans, as a result of pectin degradation during heat treatment. (lood Science and Technology Abstracts) 
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20838 NEILL., A.It.; It. .l,5.1..; WLLIA S, K.C. 1983. The dye absorptioni test asan indicator of the nrutritie iloality of IhearI-procexxcd na y heain. %niinral Ited Science ildltchnlology 9(I ):71-78. I:r., Somi.Fn., 10 Icf. (-nimal Research Inust., I)clt. of I'rim-ary
Inditstries, Yeerongpilly, Qhd. 4105, Australia) 

l'haseolus vulgaris. Btean flour. Ileat. lreatment. )iets. Aninal nutrition. )ry matter.
Nutritive value. Cooking. Australia. 

Under standardized conditions, [ire absorption of cresol red dye by navy bean meal increased from approx. 2.0 rig 'g for raw samples tipto 3.8 nit/g for optimally cookedsamples. 'ithin this range, a pooled correlation coclihcient of 0.93 was obtained betweendye binditg value and gain:-eed ratio of rats fed on diets co nprisitg, in total, 51 differently processed navy bean meals in5 bioassay expt. Overheating of navy bean, as judgedby a deterioration i the gain:fred ratio of rats, caused no further change in dye bindingvalUe until samples charred, wherCupllot dye hilldtoIg values of the order of 1.5mg/g wereobserved. The practicality of the test for indicatitg the rutritiye quality of heat-processed
navy bean is discu-;scd itt the light of these findings. (Author's summary) 

216.8 WYCKOII, S.; V)litM, I'.; K Zli.lEl, I.11. 1083.. lIllpfoelnent of nmitritional

valirc of Colmorn ht'atrx (I'hm:mtoluri \ulg:rii) bry aloticlasiii or extraction. 
 Joimrnial of [leScience of forod and A'ric'lure 1::t12-(118. Fii., Su 22 Itef. (I)clhr. of Aian Sci. lFit, 

ence, thiiv. of (alifornia, IDaIi,,CA 95016, USA)
 

Ph;aseolus Vulr,,triS;. Seed. P'rocessing. N utrtiC value. Cuftisats. I fets. Protein content.
 
Plant breeding. USA.
 

larval wt. of Irioliurir catita,, m %%;is uIs tio e-valiuate ( c(irrirtit bean var. (SnillWhite 7799, 'itnk Gloria, Red Piititlo , Si alll 'int U- I Ii, \%White Auroa, Ilack lurtleSoup. lieati; into ret ifrct,r(otporatd scrv raw, aritoclacd, or extractedf witih eitherwater or ,0 peri:etrt methiatiol All tlcrtirtiwrlts itproved the uttriti ntal qiality of beans
wlen Compareif %lh ltaw fais (tant 
 extracts wcre jrowth repressing. Itn anothersttld,ht'att ,f' tHIrec waterfreitl extract of flack bearts improvcd its nutritive valuebuit not of the tritclatiol extract. casta'1. ieurr larvae itay he used to evalate tile tUtritiotal quality of l'lha-,olis vulgauis arid dillrctirt hcart treatinreits. (Author's sumnary) 
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27213 CAIIA, A.; II1ISS,ANI, It.1985. I feclo de :a ra'li;mciin solar tohre agunlasearacterislic, liicofriritricas (l grairm de- frijol ( 'h-trlxh I,.).volid,ilaris ()i;ersacionesI'rcliijnimart". (flfect raidialtinof solaJr on .ooic ihrricoclicthrii. characteritics of blinca
seets. I'reliminlr oh,,sersatlinn,%). 'I irria h;o.35(2):155-158. I., Sii . Fs., 1:n1.,8 Ifef., II. 

t'haseolus vtulgaris. Solar radiatiotll. See( hardettiII,. Scti. SuJAr content. Guatetiala. 

Art expt. wa!; co idfhcted at the Isititli if Nrit.itt ideCentro Airtrica y PJ'tarna totest tihe hylllri'- ,olar r\spsr.ihal Q d.lif incrteass heart harenirrrrg or reCsitanceto a rapid cooking. A samirple of recrnitly harvsteed hean was exposed to solar radiationfor various perlods of tirmie. The MC, Water afsorpttor itlex, cioktrg index, and totalsolids iii the hean broth werc letcrrrrrrred. RCS1riSlr; ItnlfCated that extended sular exposure
increaser] cookitg time and reduced MC aird a1lrrrrrrrtLurr mxalate-soluhle pectins. (AS) 

Cooking9
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4232 IIIESSANI, It.; EI'IAS, L.G.; VAIIIT'NII, A.T. Effect of cooking and of amino 
acid SnJplclen Uati on on (tie nutritivc value of lack heain. (Ihascolus ,ulgaris L.). Iritish 
Journal of Nutrition 17:69-78. 1963. En., Snum. En., 22 Ief. 

Phaseolus vulgaris. Cooking. Nutritive value. Proteins. Analysis. Methionine. Lysinc.
Valine. Laboratory animals. )iets. Digestibility. 

The effect of pressure cooking for various periods on tile nutritive value of black bean 
protein was studied by chcmical analysis and nicrobiological assessment of changes in 
met., lysine, and valine contents, as well as by determinatio of free cpsilon-anino groups
of lysine and biological tests with rats. Cooking for 1(0-30 min at 16 lb pressure (121
degrees Celsius) was optimal; longer tiries decreased nutritive value of bean protein.
Open-kettled cooking for 4 h was as good as piessure cooking. Rats fed raw beans with 
or without iet. died in less than 14 days; cooking destroyed the toxic factor in beans. 
Lysine, met., and valine conct. were riot changed by cooking, but content of free 
epsilon-ainiio groups of lysine decreased as cooking tiune increased. The Ist limiting
anino acid in bean protein was met.; addition of 0.20 percent of this amino acid to the 
bean diet significantly improved rat wt. gain, t'1-R, and BtV, but true digestibility of pro
tein was not impiov .. Addition of lysine and tryptinphan to tihe met.-suppleriented diet 
improved the t'ER but not wt. gain. T'is improvement in PER seems important since 
beans were always considered good sources of both anio acids. (Author's summary) 
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5450 th()O(US, ,1.1.; \l()ItlIS, I1.I.; VI'NSIt O)M, I).W. Statiility studies "ithl 
cooked lteginne l icdr. I. tlaisor-iuding procedure. Fooid Tectinology 18(10): 114-117. 
1964. E-:n.,Sin. FIn., 4 Rief. 

,IPhaseolus vulgaris. Cookin,. l'alai.bllit . ISA. 

Using duo-trio tests, judps compared air-picked Pinto bean powder stored for various 
periods at 32 de1 ,rces Celsius to control prokdcr that was nitrogern packed and stored at 
-34 degrees Celsi s. Scientisis, clerks, and unskilled cliiployces of the lab., as classes, did 
not diller in serisrlivity or ne'vetitvc ability I lit judges with the highest organoleptic
acuities alioll, tile 56-111'ilrii pallel (ca. 1/] oh the fgroup) found flavor change in tile 
air-packed litin podtcr lorcd it 32 deg recs (k'luiis ailr 20 days; (ile third with nediunm 
sensitivity, after ,1, days; al the leasit- isitive third after 66 days. (Author's summary) 

W) ) 

5451 tttt, II.K.; K(N, 14.; ,lMltltlS, I1It. CoLing rall ilf dry licaneias initieniet 
hy Iniinturc eniit aind Iiltritire alnt ltne if trage. I i techinotlogy 22(3):88-9().
1968. Fit., Sum. [ii., lef. 

Phascolus vulgarits. C kiiig leiniperature. Storage. USA. 

Previous reports t dih beans sinnitiinics 

processing tiles %%ere coiinhiiicd hy a qtiailtalive ald obective inethod. I ligh tentp.,

high hioistire content, aiil long storage contributed to inpaired cooking ability in Pinto,

large tLiia, aiirl hcaiss. cooking was 

thirt rmd rtnlire excessive cooking or heat 

aniilac Moire tine required for bearns held under 
conditions oltfit t'ncoriil in dlislrlih)tilrIl eg., I r. at 7A degrees Farenhteit and a 
moisture content below IS pceti. ttl;iStlihat had becoie very slow to cook rehydrated 
as quickly as iunrial beans. (Author's suliliar)) 
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5824 Kh)N, S. et al. ()lpliniinl: nulrient aailaiiivilot hliie fiod irotduels. .Journal 
if food Science .(:6.35-(.19. 1971. In., Sinn. Iui., III Iltf., It. 
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I'haseolus vulgaris. Cooking. Laboratory animals. Nutrition. Digestibility. elcthionine. 
N. Analysis. Protein content. 

Cooking ground, acid-treated, raw beans resulted in more digestible products as com
pared to beans cookcd whole and then ground. [he digestibility was determined by in 
vitro digestion with alpha-arnylase and with pepsin, followed by pancreatin and by ex
amining microscopically the inicstinal contents of rats. IocreasCd nutrient availability is 
suggested by sonie improvements in total digestibility but not by the protein efficiency
ratio, where (lie increase does not seem to be siginificant. Process coaditivns on a labo
ratory scale for preparation of acid-blended bean slurries ani soybean milks with and 
without met. supplementation, were studied. (Author's summary) 

('532 

5414 JAF:F, W.(.; FLOR ES, M.1. ILa coicill ie frijoles; (Ilhseolls; vulgaris). ICook
ilg of licanr;. ( l'h:eolus vulgris)J. Arcluis I~salino-aincrieanos de Nittrici6ti 25(1):79-90. 
1975. E ., Sutio. IEs., Enl., 15 Ief. 

('hascolus vulgaris. Crkii g. Ilhibitors. I lenlatglulinating. Pancrealic analyses. Diets. 
Laboratory animals. I)igestibility. Nutrient loss. 

Cooking beans (at 85 dtegrees Celsius for 2 h) that had been previously soaked in water, 
).1pc.ent acrlic acid, or I).l percent ss'dmiihr hicaIrborle soilttion for 2 lI destroyed
trypsin and chyrrnostrisinr iiliihitor activities but di] iiit re,;Lilt in optinial digestibility or 
opitilUi growth iII rats led (lie cotIespriidlo (iris nor was (lie amylase Inhibitor ac
tivity and the h tleaghi atinj activitY coriiplhhd de troycd by these treatmernts. A 
satple of white li:uiis iripros.nd mre Weith tit's terIp. coiking;thar the sample if red 
kidney bealls. I in hniearhio iizte Sttl(lll as imore ellective heatingtalng sIiodilill th;tr 
il acetic acid solutio. Nuo cuiret;iiiui lierir(ei 1riitiirl vAIc ;aid ei ,yniie inhibitor 

ictivityactivity could be dctccied, bUt lutuiiaiii, alernn!u, was inversel rel;tdl ti growth 
promoting, value. It %%as cOiicluileul (lit ll,rlr(: is inadeinhihilor activity mrieasurenent 
quate to sldy Th iVf Inetr hicillagglutiriatimn teste'luieKcv ('teIri':ttinit bean ind tht the 
iii',g Irypsmi-adiiv;atcd couw red bhlood cells is helter suited. B 1eanswith low 
hueritglithtunratiril1 ' actiVtly Shtild lhe se'ltcti' bufi ewnhre. luii to high mlitude and cor
respondiing low wdir boiulio' temiup. or to Other ;I'tOlls, com(lete heat destruction of 
theriolhalil iritinrittr tioi;tl l;,trsi; u ii ol ,srell (\uthor'us %uniary) 

()53 3 

211858 11, N IIItY, I".;I 1I\ IS 11, N.AI.; IIIA It,A I, S. 1977. I'lc tof pr ,lm:raioni 
anid coikiing on ni %:due of local kidlly heam (l'hase lulmlilt- riie s %,ulgari';s.ir. (;ia 3). 
Qullital' Ilttarunm Ilat I[omtu,for I trmim Nutrition 27(2): 141-1510. Iln., Smil. [:i., )e., 
25 tef. 

(Cooklily,. r;.te,inl M in lh F~oodNt"lritive valule. P'z~l, colliet(?l. ~~ L')Conten. eilergy. 

Ainto acids. I lurin iuuoinii. ;ompositin. I)icl;try %alue. Africa. 

The nutritive v;itl d pr ruin iuality of kilieiy i;tn var. GI/a 3t,iefore and after dif
ferent methods iii prCltration rid cookigr, %% to detetrimiie whether they weresure studiei 
affected by prehll soakil'. mi sceds biileld, sotkedIh'c tnic cither or til then boiled. 
MC, C', lat, car olsdrttc, a,1h,lhier, calioric saue, arid wiritrals (Ca, V, niiilFe) were 
dletrrnilod iii houh ran and prpgirrd muds. I'lC('tn tilhtv svas evahl;te( by deterrlln
ig the(I'11R,NI'lT, anmd cr'uin l ' ,si if rit1s li uhits ci ni;iunlnp,' either rtwv or prepiared 
SeUMS. S- urn aitlis',; hiulMuLthe tsIIHi;Itiiuii of toital seroll priteiis, albul in:gloulin 
ratiiin, ;nilt free niriiiesrittili't,.cmii;l tlino situl; rastio arid ;areasoir;iily 'ouiid source of 
diettry Fe. Results s)loiud thattkiidin:y lean is rich iII Lalrbhuoydrate arid (roteii; how
ever, it is I poor source of dicltary Ca. Alihiugh retds boiled without soaking conitairned 

,
;ahigher pi-mcetta1 , if itnrats than those bolld alter soaking, their protein quality was 
inferior. (AS) 

196 

http:iripros.nd


0534 

29914 IIULSE, J.II.; RACIIIE, K.O.; IILi.INGSLEY, L.W. 1977. Mecchraical device 
(penetrometer) for measuring the degree of hardness in beans. In- . Nutritional 
Standards and Methods for Evaluation for Food L.egmne Breeders. Ottalva, Canada, 
Internation al I)evelopmclt Iesearch Ceitre. IRItC-'S 7E. pp .40-41. En., II. 

I'hu.,eolus vulgaris. Seeds. 'Temperature. Storage. Seed characters. Water content. Cook
irg. Mechanization. Canada. 

A penetrometer that measures the degree of haidness of bean seeds is describcd; its cali
bration and use in research are discussed. Illack beans were stored at temp. of,1,25, and 
32 degrees Celsius. NIC o samples at each temp. was ., II,and 17 percent. I lardness 
of bean stored Under conditions was ireasured alter 2, 4, and 6 Fno. wercthese Ilearis 
soaked in waler at room temp. for IS It and then tested on the penetrometer. ilardness 
increased from 2.53 to 3.28 ;Isstorage temp. anid ',IC of siuiipks increased; also, small 
seeds were harder that largc seeds, With increased hardness of seeds during storage, it 
became necessary to cook them frim 15 to 65 mi to attain tire same degree of soltness as tlat of hearts that haid )et store] III ; Ireeer at low M. lhe irstrutert cat lie 
useFul irt quality control lesting because adequate ciioki l i titrle cart be determined to ob
tain tire desired consistency ern Ili hard raw seeds. (CIAl) 
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T ,M11 
TI:CNOIO(;IA INDUS IMAi,. (; I,'\/FN it I.A. 1978H. (rano comereiale.;: frilol. 
I)aterzniaciin del iehm)po Iecicci6n. (Comnercial grains: linrs. Ileleriinatio o1"coking 
time). Gtatenala. Nor lIa (entroainciciui a ICAI I 3-1052 h. 2p. Es. 

169,18 INS'l IrIT() l 'Nrl (F)A ICA NO I)F INVISTIt;, CION V 

Phaseolus vulgaris. Cooing. lIrrig. I lIuiarI nrulritiiolr. (;uattentala. 

A total of 500 1, clan bea ;I are placed ii 15)0 nl boilingp water. After boiling for 91 
ruin (water vol. in the cooking ves,,l wiry maintained by addiont war of further biling 
ter as required), 50 beis are icinied and testcd for ilegree of cooking, by squeezing 
betseer the thurlb arid orehu cr, If cqi;dl to or )relitt thIli9)) percent of tire beants 
are coiked, the requiled cookm lime n; tAken ;t,90rint, i inot, hatches of 50 beans are 
taken arnd tested at 20triiri Inte ,al:, until p,ft'ci thm or equal to 91)pccent ate cooked. 
Ilhe tte taken to aclhie,' til,, Islaken as Ilhecw Sy' tite of the beart sample. (Sum
man y by [roid Science artldcliology Ahr;adLs)I 

A, Atiomiratie .ure conker.18511 KLIMAIA I. 11970. hilcih-pre Ilash United States 
IPatent 4l,175,-482. .11. i.,Sum. it., 11. 

I'lraseolus vulgalls. t *uuukll't IIurriall nulitiirll. 

An autoimiatic high rc:, ure tlamli cooker, pirt, uilarly hur beans, comprises a cylindrically 
shaped steaii g chamber, set ti ; slanted positin with its loiwer end open, arid a draitt 
coliector which has at Itw;uppcr l i peruraid plate rerririttrllg passage of water and is 
cinnected tin the oen Ced of the sIuirtIet, chiathiluer. 'lie ciked beans are discharged
by Teleasing the ditt Collecitur h un ein;gtteit with tire steam chaiber. (Extracted fro 
author's sutmmi y) 
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16-119 IYI-It, V.; SAIA,;NKII., I.K.; SA'I IIF, S.K.; ItOCKIANI), ,.l|.1980. Quick 
cookilng lre::Its (%l r.eohts ,,iIIgaris I..): I. It igltiiuIs o inmiliy. Qualitas I'latitar-iin 
31)(1):27-43. Eln., Sum. i:., 21 Itc. II. 
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Phascolus vulgaris. Cooking. Food technology. Digestibility. Nutritive value. Phenolic 
content. 

Soaking 3 bean cv. (Great Northern, kidney, and pinto) in mixed salt solution (sodium
chloride 2.5 percent I sodium bicarbonate 1.5 percent I sodium tripolyphosphate 1.0percent I- sodium carbonate 0.5 percent) rcsulted in 80.85 percent reduction in cooking
time over corresponding controls. Irradiation (garonia-rays) at 500 krads of soaked anddehydrated beans caused a reduction of nearly 50 percent in cookilng time. Water uptake
and leaching losses for each treatment during soaking at 22, .37, and 45 degrees Celsius 
were investigated. I ligh temp. (37 and '15 degrees Celsius) and pi1 (9.0) caused greater
imbibition and total solid lIss tIhan at room temp. (22 degrees Celsius)' Organleptic
evaluation revealed that quick -cook-filr (reat No rthern beans appear to be more acceptable than kidney arnd pinto beans. Quick-cooking cooked beans had better ii vitro pro
tein digestibility than conventionally cooked beans. I'lhenolic content was found to be
inversely related to in vitro digestibility. (Author's summary) 
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22502 ABIt)I.I-RAIIAN, A-II.. 1981. The luiilnla %.tiue of sonic leglillies ma'
f[eled I),bcooking. Alexandria lournal of Agriculltre ReIearch (l'Ig)pt) 29 (I):173-181.
En., Sum. Vol., Ar., 12. IRef. (I-od Science & "lcchnology IDept., Faiculty of A gricul(ture,
Univ. of Alexandria, Alexandria, "4:,1it) 

Ihaseiilus vulpari. Nutritive Silhre. lietary s ue. Coiriposition. Mineral conutent. Fatty
acids. Fibre content. 'riteiri content. Ash content Carbohydrate content. Cookinig.Timing. I.yt 

Nine var. ofi lutiines, coillected It ll:uli mirkets ail(] MIch included navy betans arld red 
kidney be;i , erc :Uial&'ed for proxir;tae cnipiieinsl before arndialter cooiking Iby
standard hoiisel(lf prrcedureir. I)etoiuralniorns were made for Ca, Cu, Fe, Mfg, Mn, K,Ni, and /.n cuinients in raw and cooked legurnes anid it the crooking water for each. The

fatty ;acids cfnoiiiuuents for the le:,iime lipids sore also dternmineI. )ata on yield in

cooked -uni ie 
 s irsed that lnlill; bd te hijhest ralto of cooked wt. toi dry wt. (2.9)),
%fith niuv hleains preeitirig 2.21 and ted kidney hcrans, 2.IS. Raw leild and hroad Iheans 
were the hglest ill protui conternt (2rf) itud 28.1, resp.) Mihde navy hearis and red kidney
bears piet'nltef .11 ni anl 21.,, reap. Airtilysi'; of ririreratls sho%te dilfferences hltlweel the
difflerent kinds ofi eu, \tinlel;iir I; ill c ,ked le;r niies orr aborut 1/3 andr 1/2 of the
 
values iil raw legU11es Cor ki ; tlur t':le iniC(I
e llr. ilrale MarriOiits if all tile iinerals.
 
MaIl coilip i rell of i , a(dIl ill tle lipid,; of the 9 kinds of legurrmes %uere palrnitic,

stltric, oleic, lirrulcie,aind liiolkiuic. (\tflhorrs suu1i1rirary)
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169410 IWI'SSAM, It.; I.HA,\N L.C(.; I SP, ,M.1F.., 1)1": 1981. l~wile, relacione,% 
tiilre icutidal, li,,ica,, fiuinlica% inuticioun.e' ( it hiijol comnii (Il'hlr.eohKli Sulgaris). ('os
sible rchnlini hip,l armil phi',.ical, clicitienl, andl ritirmud r'i arh lter ties nicm.lnllmon 
lean's). Arclhiuos Iatiriiullcrianruwr de Nilriciil 31(3):55)-570. Is., Sum. FS., En., 24 
Ref. 

Phtuseulus vulgaris. Criti Serf SCd col)lttrS. si;'e. Seed] ci,!t. Proteincillntent. ArlliitO 
acids. Toxicity. I)igc .ti)ility. C kint, (liets,. ea trays. I luInan ilUtitlion. (laterinala. 

The pruscitIt AilJY wu, taollI idot i etocablubiil[fi oer h ' relationtships arniogt physical,
chernical, ard ilt ntl[ u[ hli ; t i i l i f!ljitek, ll(J tllc-se eC cotrmnri2 felf, 2 %r c tld
beall cv. of loic;l torili utmiuri. I'll,-_ical O ;ir;atel icis %cre [ratnn mt. aild| sive, color,
sCee coat p1ertage, h'draliuni cleflicilir, (u)uukill,,, lime, ;Mld sHeed halthess. Chterircal 
characteristics studied iielchded rrottte, tiet and cystiie, ly;ue :id tryptophan, trypsin
ilihitirrs, t;iriinins aid fitnvitro priitin tubtlitv. N lturihional properties scre deter. 
Illtlin.l bly uta yir hiriihrin iuality il thu. lea s aloe, wih [.3 inlet., or li 9(h:l0t or 70:311
ntiai/ertauli mixtortui t Ie 1h -h. lie rusiults indrichaud that gr;in color pIlays ;ri in
pIirtliit role regmditli, SOnite l.ia lproPlties. Cooking tle for whiute-seuled ieans 

1)8 



was less than For black- and red-seeded ones. Color is also related to sotoe chemical 
properties, such as tannins, which are found in lower content in white beans. On the 
other hand, seeds of a high wt.and vol. tend to have a lower protein concn. I.argc seeds 
absorbcd less water than smaller seeds and sced coat percentage is a variable that may
inlluencc this pararieter. Protein digestibility varied from 66-75 percent. A significant
relationship was found between protein and l)tNIdigestibility. I)ata confirmed a high
lysine content and low sulfur amnino acids coltcnt in beauIs. SUpplinCH)ntltion with (1.3 
percent nict. improved prt ein quality oif all cv.; [tieimiprovement, liiwe ver, was not 
proportional to the itnitial value. Iipiovemlient in quality was also observed when tile 
protein value of the bean cv. was tested ii association with Imiaize hlo\wever, tie supple
niettary value wa-s i ot proporiinal to the v:aliue of the beans testedl alone. Ily statistical 
analysis it was established that in Iir ala:beall iiixturres, tie iiportant alillo acids are 
lysine, init., and cystine. lIe icsriltS, thertlorc, illustrate that the quality if beans is de
termiined by maiiy factors inrtervening ilidilfcrent degrees. (Author's sumimiary) 

16763 11.IAS, I..G . I XI. ('onoci ientos acIuialei solinre el prieeo dieendurecilitilo 
dcl frijol. (iCurrent infiormiation on (hl lirocess of hrert halrrdeiniii). In Iteiin Aiiual (el 
|'rogralia Ci olihcirativin (eintr-uinneriein n Ii;r a c .\enranriri ito tie('ullivos Alidi ticio,, 
27a., Sma.lO IDoiiingo, I4itihlica liiii, :nirli, 19I1. , cltiniiria. S lito Ollliillo,Secretaria 
dieLEst.ni il de Aricultura. v.I-A, pil.S.117-I-S1.17-34. I:%., II. 

Stora,,e \W'ater 
Cooking. An;alysis. (tl;tmlliala 

Itascolus vulj,;ris. Seeds. content. Cilriatic requireinets. Seed quality. 

A literature review on1Fators tiltr rurlhtvatlhctllfl' cOOklnl,, oF bOf rS is g ivenllmphasizing
grain noilrstirr r i, , RI 1, trid ;trr;it tione. I fit I llicle lsallcticd by these factors 
are discu;scd, iucluicirri seed %iltr ahl;orjlrton cajiacily and hardnless. Rejgarding tie 
mecrairisnis of the -irocess of beartn hia Jeriig. the pli)siciichenrcal and structural 
changes of beans lci stlrag cuonhtionis are discus'ssu; the role of polyphoils,unr 


starches, protein;, tid hpids ;it enrphr;isiid. hrom a slrut.iral point of v:ew, cell walls
 
and intetllledalte lhaiilliak ;ire k;O dfcir.%ssd. It is conricludled that 
 tihe process of hardenrinu, 
during storae diepenls i v rious l 'hsical,chlemical, arid structural IreclrMrulisiuSHOf 
varvinr ilrcl(lder.ris to starir(l;ihi' a miielhollology tro assess pararilctursIt N'C0nlrlrrirlC(Id 
in oidtfr ti ;r rt f I e dilltcieir,; nulsr s'd iiM t t!rresUlt,,,s iultl ii)rh rip iLitO Nilireirser, 
it Is recrLOrrrrc'lrrr' h1)'1('t I ,rr piku-"tir, a lw hetisfec) for beain hardilening under 
storage co linlmrri, rJ *. I rarl;. .Aurirrlumr hm I Fil.) 
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19714i KIN, S.; SANSIltA:K, I1.\. 1t81. Ihlate content anliitk efllet oin cokilil: 
of liealu,. lialquaility .uriii ofit Iod i-suit indi ireset % ir ln5(3): I169-178. |ii1., Stilnt. 

I. 
tel., II. (\VeteieilItrgiii:uit Iesean'li' (einter, Science & I.iu tiuin Admlliuiistrarti n,l 
U.S. I hlit.if Agi iuliitc,, itcikele,, CA,9.1711), tJS A 

lhasriolus vrrl'ilr ls.Seed (uooklin 1' I'. lunal tis sor;,'e. 'l'Ir rlatire. R.laiMive huntidity.
 
lbre conttenit. As\h cmulltuilt. I Milriclal
atcntentr. coiteit. Airalysis. 'liniig. 

Stoitage ofldry hcari; sider ronditioiis of rt'lalivly high rirlurire and tetmip. increased 
tire cirkl ln rlitr ft hIh s hotl ''lhft cau, of t Irs hlarderning w;rs Studied andc ,tle -hfold. 
au ilcirlud\%: 6-'. ,smdto rcdhmtlir ! Imiie fhrt is reqireld ilfir cor)kintg uier these cir
culistallices. ('illillturi a Saitll \\ 'ii hellu;scre trcalnufds tio is tllcirM C ti It)percent 
ald were stored ait 12 uhtrccf, ('crru li lit ll ier lc'irirllC species usedr0 Var. anrd 
were black re;lls, pinto hlaw., anrd F ilhicy harl';, PIKIiO10eots lrrirmtus, 2 var. ofi bicia Falmi,
Vilari t,,giicl;ii;i, dii Ilidirir s;itlsirii A Hrit cl cls Iliaoccur ini inumuurssl rclo' 
iUi
tiis way, th rendciron (:ilt)iur 05 periceit) Iii p llic;icid(o ivi was tine best ilrdicalltr 
of incrcacri cookingr, .. if vall leirellls studied correlitedl welllite. i ll [ liliies Ile s 
msith tie ratio o1 itml ', 1 pltic aici:lmicirtWige Ca lncn;crit iii tire herits. Sorakiing high 
inisture ireails ii a %ilhtIrll Of cirtler (nhylic acirl or 11)1 A ilrduced cookiig ltle to Ihial 
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of control beans. Cooking time of control beans soaked under the same conditions wasreduced by between 1/3-1/2, depending on the solution used. (Author's summary) 

0542 
16761 \1,Ol.INA, NI.R.; RIZZO, l\1.E.; IIATEN, M.A.; III'SSANI,Prevenci6n lelendurecimierto del frijol y 

It. 1981.
ilirovech:amiento del grano endorecido. (PreventionI of bean hardening ald utilization of hardened grain). In leuni6ln Anul leiPrograna Cooperative Cetitroa inerican o para elNlejoratnieito (Idecultivos Alimentieios,27a., Swnlto Doning o, Rep6llica I)onlinicanla, 198 1.'\1emoria. Santo Domingo, Secretariade tstado ieAgricultura. v.1-A, pp.SEF9-43. , 30 Ref., II. 

Phaseolus vulgaris. Seed. Storage. IjetCriorationl. Food quality. Cooking. I lunan nutrition. Animal nutrition. Guatemala. 

A critical literature review is given oo available technooigies on the prevention ofhardness and biodeterioralion of stored bean grain in order to assure its cooking qualityand/or for processing; tihe tchniuijes app1 cal) le on a rural conmunal level, especially forCentral Americarn arid Caribbean coiutries, are highlighted. Ilie following technologicalalterrnatives are discusscd ow s rag,.e tern , and;or low water content of grain; heattreatment; treatrllent it saline solution (N aC); nodilied atmospheres (greater C02conch.); precookiri, of the whole grain; and stolrage of pods with their grains. Technological alternatives tiothe use of beans hardered under storage conditiins are discussed:illhuman (canned and extrusiun coking) and anirial nutrition (extrusion cooking). It iscincluded that heal treatrient for short periods, soakiinr ini 15 percent saline solution';,and storage of their
oinds with grains are the lest alterniatives to prevent the hardeningof stored grain. (Surimary hy AJ.C. Irans. by I I. F.) 

16762 lORA, M.A. 1981. F'\tIliois reali/adis por elCIGRAS sohre el edureeimiienroliefrijol (Phaieulhs %ulgaris).(Stuulies earrieu out tyCIGAS onihe:an hardening). CostaIiea, (:elro iara Ihvestigaiiones en Grano; y Seniillas. li.Sll:lo-l-sl.;l:10_17, E., 3R el'.,
II.
 

Paper pre;enued at lIe IkeuriOn Ariual del tCCNICA, 27a., Sanltoi I)orrnirgo, Rep6blica
l)O1ruirrcara, 1981.I 

Pha:eIOlis vtgaris. Seed. Cooking. lemperature. Relative hunridity. Storage. l)eterioration. Water content. Tuiing. Coista Rica.
 

The 4 trials collluiclvd by (lie ('entio para lrivc;Iuigciuiles cii (ir:nicrs V Senlillas (CostaRic:u) oilbear lerfiuriiauce udler difl errit storape conriditinsis are described in delail. Intire 1sttrial tire effect of .1 MC (9.1, 1hi,and 15.A percent) arid 3 temp. (15, 2(1, arid 25degrees Celsius) in the hardness of leans stilred lor 6 rno. was deterinined. Monthlysariples were la,,.,ifor each stoira,, condiltion and IC alldcooking tine, with ir wilhout previous soaking, were deterriieid for each one. Ilcatis did irot harden under tiheconditions arid itne periods tested, except (or a slight iciease incoking tiire wheui beansstored for 6 tio. at 25 degrees Celsius wilh 15.4tpelcent IC were assessed. In the 2ndtrial storage coindiions similar toi the Istwere ed except that storage litlewas pro-Iongerd to IS ton.; rInuliitily evaluations regarding coukig and IC were inade as of [Ine7-1 rrro. lrnitially anrincrea:e ii colkirng lie ofi leaias stored undter all conrditions wasOliserved bt h;l1arliess decrCasCed allera cetainunri ile. I tile .rldtrial recenily harvestedbeans kere osed %%ilhMC of 13 arnul 16 perceni; these %ere placed ini a furced-air ovenat 125 degrces Celsius during I, 2, 1,aid o iin. Itiaris of each combilliiahltion were thenstored at 25 deicees Celsius %mllh11 andil 10 percent NIC during 12 moin., assessing SICand cooking quality at 0,3, 6, 9, and 12 iro. 'lhere was rio considerable change inhardness. Only a sight liardlernirg was rruticd inleans NICi,]wie had beenr luwercw toI.1IeMctil to be siijeCld Iii a ielIt ireflrrlrltSIC for storage. aid their were nerrinistened tio 1(6percenrtIni Ihe41li trial lreaiis were silmcl under . errvirrurrieiital conrditiours: (a)ina coking chanber (av. temp. 22 degrees Celsius annd % rent RI I); (b)at a site lo
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cated at 2300 m.a.s.l, (temp. 8-20 degrees Celsius); and (c) another site located at 1000 
m.a.s.l. (temp. 15-29 degrees Celsius). At each site bearis were stored under 2 initial MC 
(9.4-13 and 13.8-15.4 percent). Grain MC was considerably affected. Storing beans at a 
low-temp. site was as effective as storage in a controlled environmental chamber. (Sum
mary by F.G. Trans. by LM.F.) 
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23912 OSINUMI, O.A.; IKA, O.U. 1981. Ifect of cooking onl the nutritive value of 
Koko]Kosa i-A traditional breakfast meal of the I ausas in northern Nigeri a. Food Chemii
istry 7(3):181-187. Eln., Sum. En., 24 Ref. (Dejt. of Iliocetiimstry, College of ledicine,Univ. or Lagos, Nigeria) 

Nutritive value. l1eIn flour. Cooking. Analysis. MNineral content. Vitamin content. Amino 
acids. Water content. Ash content. Protein content. Carbohydrate content. Fiber con
tent. Nigeria I lunian nutrition. Composition. Alrica. 

The effect of cooking on the nutritive value of Koko (Gijinta corn pap)/Kosai (bean
cake) was assessed by chemical analysis. 'I liere was sigificant loss irithe proximate
composition due to cmcklnig. III addition, losses of some mineral elements and vitamins 
were observed. K, Fe, Zn, ar1d P losses were 23.11, 6.7, 25.0, and 13.3 percent, resp., and 
those of vitamins I11,112,C, arid were .16.I, aid 9.6 rcsp.carotene 211.01, 37.0, percent, 
The amino acid pattcrn of Koko,,'Kosai was only slighily alfected by the traditional 
method of cooking employed. Some supgestions aiid recommIndations are inade ol how 
to retain most of the nutrients during cooking. (AS) 
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18029 SUAIRZ .. , M..; AI.,\,A.S. I)!; IHRRA, It.; NII:IO, Z.; VIA II.NUE.VA, 
J. 1981. Efecto de La alilnenttci6n con frijiol negro (I'hascolhvs %ulgari,) sonlctido a 
iliferentes tienmpos ietoci~in en rataws. I.studio histolhgico de hig:ado y g6madas. (Elfeet
of feeding rats s~ithdiels containing hlack heamns cooked for dillerent Iengths of time. 
Ilistological 	 stildy of liver and gonads). Veterinaria (MiNxico) 12(3):129-145. E"s., Sum. 
-s., Eli.,.10 Ref., I. 

Pltaseolus vulgaiis..Iaboratory aniials. Cooking. l)iets. Amial nutritiin. Nutritive 
value. 

Wistar rats iere fed for (6 da) Oildiet with Ilack hlalls Quirtaro as the orly source 
of priotein. The eans were cooked in ;inautoclave lr 10, 101,50, 61, or SItmni at a 
pressure of 15 lh 2l?. I lie I'FR o I tile tI ltdcre;iA,1wIth Co~kiiIg up to 5O nill.At 611 
:a1(]SO nlliiil1c value Inclea"Cil ia u I [l ;lu :It10 ratsllMlid Cil tl the at mill.FeIrmale 
showed muioch III oh \hen for 510 and 60iheluy xmsi latlltui' ,ivenbacnll s cooiked nin; nio 
eilrplus lulll wa ~i.ieli t Ililr ovzir ,. %lIt-rats had dhtla)uidsperliiatligeiesus when 
fed o bearts cooked lio 5(1, l,0. and ,o11min, io sperm cells being present ii the 
epididyinides. I lie hset cellk Shosd ,'ari;hl' dc(recs of vactlilliatiol inall groups ex
cept coitrols. Ilatk tl:ili It,rhlunuanl cimiurilliqol shodld he cooked inautoclase for 
60-80 nin at 15 lb pressure. (F.xtractd frolm aulhor's sutliary) 

21756 VAIt ItiANO- IIkISION, F.;IACKSON, (..\i. 1981. I lard-to-cook phenoine
lion ill beans: structural changes (filing storUage andoimbiiition. ..,onual of Food Science 
46(5):1379-1385. IFi., Sum. Fin., .17 Rcf., II. (I)cl). of (raiii Science & Indutry, Kansas 
State Univ., Manhattan, KS 66516, USA) 

Phaseolus vulgarus. Seed Storage. Water absorption. Geriinination. Cell structure. Cook
ing. USA. 

The rinode of water penietrailn into agiid eails was followeid arid structural character. 
istics of fresh aid stired black beans, illtihir dry stale, during imbibnition and after 
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cooking, were determined. Dry black beans stored at high temp. (41 degrees Celsius) and 
humidities (75 and 100 percent) for short-time periods showed alterations in attachments 
between plasmaemma and cell wall as well as disintcgration of orgaiclles and inclusions 
of the cytoplasm. Although those structural changes did not alfect tile mode of water 
penetration into aged beans, as determined by autoradiography, electron micrographs 
clearly revealed structural differences between fresh and aged beans during imbibition. 
(Author's summary) 

05,17 

18549 (RUI,,ON I., V.; .1IMEI'N:Z, J.S. 1982. IE.'sludio de la irropiedad de coccio on 
de ialigunas varielades de frijiI colini (l'hiaeolu vul0:aris I.) y su relaciti con cl 
ceiilelilio tie Icillo fitico, ininlcrales Y Iulieitil. (Study onithe cooking properties of .Oile 
coiioni :in varictiecs ind their relatitoishiip iiillhittic :cid, mineral, ind mioisture Con
tents). les... fill:. A gr. itiago tie lo.s Ca:iallcros,, Ilpidiliia I)nlniuiicanu, Universidad 
Cat61ica Maire y Maestra. listitut0 SUliCrior de Agricult ura. 7011.Es., Suml. E-S.,22 Ilef., 
II. 

PIhaseolus vulgaris. Cooking. Storage. Analysis. Compusition. 

Factors that alter organoleptic and cooking qualities (of bean were studied by increasing
cooking time. When beans were stored under environnierital conditions for more than 9 
me., time required for cooking was tripled. A sinuilar hardening of bean occurred when 
stored for more than 12 1to under refritgcrtted conditions%wilh a NIC greater than 17 
percent. Cookin, timne increased 1.5 times compared %%ith recently harvested beans of tile
samC var. Cooking time oif the tlstd var. was Sip iilica;il affected by the var. charac.
teristics. Ieasi of v:ar. io, Iheta (neitd-!ecd) took lner to solten than those of var. 
tuoipalor Clieca (red-eeded), ItAr-258 (black-a-edced), and IIAT-,82 (whitc-seeded).
leans if var. IPonilmadour Checa and IIAT-258, lior, did not show signilicant differ

cnces reg;irdlig cookin, tine. Initial MC of fresh beirs did not significantly affect their 
cooking tine. M C of heaois of cach var. was adjusted to I4 percent and then was de
creased in annunts of 2 percenit until it reaclicd S ptrcent. IPlytic acid aild Ca contents 
,if beans ws'ere determriied. A slipht variation was found alniollg the tested var., but not 
relationhliip was funuUli teiicu cu)okiig Innc ald phiylic acid:Ca ratios. (Author's suri
riary. Trans; . by !.., I:.) 

015.18 

2335. I'ilIIKI, A.V.; (lIAVAN, I.K.; ,IAMIiAV, SI.; SI.,\NKIII.:, I.K. 1982. 
llit ':icallirolerties, thtitinical COlill iitioi, co illahilily mllidsolulililation (if Jiroltins of dry
Il (alisas-etilli,; I.). i:l., Suil. Ilef., II.j'h1 iltla i, Ietgline it',elrith 5(2):91-96. Ili., 22 
(Colletge of Agrictillurl 'Ictut'hnloh), I'arililti & ilahatinla I'liule Agritultural Univ., 
It'-ihuri-413722, idiia) 

Seed. procirrs. Cooking. St:ich concuert. Iiotni cotent. India. Compsition. Asia. 

Several eXtraclants like salls, acid, il alkali weri tested to solubilize proteins of bean 
seeds; the solubilily of the cstrachld pri!tir; was also studied '[hc beans (if different cv. 
differed considerahly in their se aild wt. secd size rad Io elfect on iull, protein, or 
starch conutents. Tle larger .0 ds icquliined less cooking lie tlan the smaller seeds. 
Soaking the sceds ii\ w\ater br 12 h reduced the cooking line by ahout 60 percent in tire 
various type's of set(is. Ill:lck seeds containet inmc followeud by purple,morepilYphienols 
reddish plitpI., browni, aiild whie(,oies. I)ehollling (if the srels decreased the polyphenol 
cointent hy (-7tt percctl and increased the prutein cmilcnt tiy 10 percent. Ariong tire 
various agents cilployed OiWilitbea;n pmiteiiis, NaOiI (0.12 NI, fitl 10.5) exto, the 
iracted nax. LOsrys IprttiillS (23S riigg secd) followed Iy (NI 1,1)2C.0 (0.5 percent, plI 
8.9, 236 ingg), and NA2C(03 (0.5 percent, pf1 1.5, 226i 'g). The N'a2COJ in 0.1 in 
phosphate buffer, pII 7.A, found be anit e ective solubilizer (232 ng/gwas to trosein 
s.ced). Bean proteins showed least solubuility at pll 1.0. (AS) 
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17735 SIILVA, II.C.; IHACA, G.L. 1982. 1:'ect of soaking and cooking on the 
oligosaccharide content of dry beans (l'hascolus vulgaris L.). Journal of Food Science 
47(3):924-925. En., Sum. En., I I Itef., II. 

PIhaseolus vulgaris. Cooking. Sugars. Sucrose. Seed. Composition. 

The effect of cooking conditions coimornly used in Brazilian homes vas determined by
measuring the oligosaccharide content (sucrose, ralirnose, and stachyose) of' beans by
TLC. Dry seeds were subriitted to diflerent periods of (I) water soaking at room temp.
(as done at home) and (2) pressure cooking in autoclave. Soaking in water caused a small 
decrease in the oligosaccharide cntent of tie beans and tlie relative amount removed was 
not propor tional to the solubility of tilesugaus in water. Cooking of the whole seeds led 
to a larger decrease in oligosaccharide content, especially when large amounts waterf,[ 

were used. (Author's summary) 
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22182 FAIlW\\Al,\ l.l-l,\l', SI.; GI'1., I.M.; JOHIINSON, I.T'. 1983. 'lhie influence 
of cooked kidney heaw:(hl't.,;erohlvulgaris) oi intestinal cell turnoer and faecal nitrogen
excretion iii the rat. British .JJiurnual ri Nultritior 49(3):3113-312. Fnr., Sum. In., 24 Ref.,
II. (AMC Food Research Inst., Concy Iarre, Noroich, Norhok NR4 7UA, Eigland) 

Phasecilus vilg:.ris. I ah ralory aiiiiials. iliels. 'roteins. I)iestibility. Nutritive v:ilue. 
Animal nutrition. N uirie Iss. 

.Male Wistar ;its ners led '%eiiisillcticdiets conlainii cooked white kidney beans or 
eqluivalenit levels oF protein aind carbohydrate. No chiane vtas observed in overall N 
balance in animals led on the hean diet, but ihere was a 2- to 3-fold increase iii their fecal 
excretion, colpare I %,ilt contirol r;it,. 'Ihis \V;'; ulrlnary-Nciip.riaed by a dcreasie ill 
excletion. I Iolnl{}t',clu,"dIIiteiriial ilppand front beaniv-fed animals,snall iiiocua, 
shised a 28 pcrcent imc;; illp oteiii Coitleiit (,iparcd wilh control maleial. Wias
urem'iets of (3)i I-labeled tly/nidme turnover indicte! that riiicoUs cell exholiation was 
ileeased by appiox. I ,'ict iII teillr ilite',tires if be;iii-Fed rats Cenilnarld wilh 
controls. "'lhii).,h a lii rilh iniCooked beanislih; to snMie iiclea;e illI LmucoS cell tUrin
user in the small irit s in '(d rits, the cniiselli nit iIcieinse iii miucosal proleni loss could 
rot acCOULiLt for the iicteased feaIl-N excretion seeni in these atnirrmals. (Author's sum
mary) 
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25893 11.A'TOWT1., 1).11.; M.,HI.\S,H1.AI.1983. I'|ecl reof coling on nutrient 
tention il[legtiles. 'ereal IFomUL,; Winorld 28(6):362-36-1. Inn., 7 Ref. (United Stales I)ept.
(if Agricultrrre, I lumaniNutrition lifornat;.-: Semice, I lyalsnilh,, 1l\), USA) 

PhiaseoUs vul,,aris. (nOnkIrg'I. iminL. Nutritive value. CoMipOsition. USA. 

Three types of beans, broad be;ms, chickpeas, crsspeas, and lentil'; were cooked and ana
lyzed for nutrieiit retnntion. 'I Ie wctilts allowed a degree o prediction of nutrient con
tent of cookeul leiies. llnaic rItertioti wai all'eciid not only by duration iof cookirig
times bt also by lc.lrue .ic.dereeof imintg of e.g. vitanins, and] perni ability of tire 
seed coat to Icached vitaiMrirS. (hnood Scihnce ail 'Iclimnology Abstracts) 
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22184 J.L-:IlI,A, M.A.; ZA MK, Ml..; 'IIHI]., I...1983. Ilrediction of cookie quality
for diitary lilter compinents. C(recil (Ihci,,iri611(3):227-230. E'n., 18 fief.,, Fn., Sun. 
(Ilhilip Morris lItemcrth (enter, limnnil, VA 2.1261, US,%) 
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Phascolus vulgaris. [fear flour. Analysis. Fiber conte,.. Cellulose. Iluman nutrition.
Nutritive value. USA. 

Water-soluble pentoses, pectin, water-insoluble hemicellulose, cellulose, and lignin contents of a commercial wheat bran, oat bran, maize bran, navy bean hulls, and soy hullswere measured, and their quantities related to physical -and sensory characteristics ofsugar-snap cookies in which cookie flour was replaced with 0 or 20 percent of thesedietary fiber sources. 'op prain, spread, color, percentage moisture, and all sensorycharacteristics were 'ignificantly affected by fiber source. Of tie variability in cookiespread, 97 percent was predicted based on fiber components. I lemicellulose was a factorin all of the prediction equ:.-is, indicating that variation in the hemicellulose componerits in cereal and legume , -:!,; alftci.s the quality of cookie products. Cookies containing navy bean hulls scor d hi .h.,,t iwhen examined for top grain characteristics andspread of cookies. Fxternal and itrnal color were most acceplable for control cookiesor those containing navy bean hulls, and interior cell distribution was significantly betterfor cookies containing oats and navy bean brans, and for control cookies. (Author's
summary) 
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27325 GAiCIA-I,OI'IZ, J.S. 1994. Ilinding of iier:ll,; hy cooked Ifinto ieans(I'laseiilu f"i,;..b.i) iron ahsorlitn by normr al ndanernicIher, influence of filer oi
intestinal segnirenl,. l.I rat 

, ). Tliesis. Mardison, University of Wiscornsii-Madisoi. 1391). In.,
Sum. I.En.,159 Ref., II. 

I'haseolus vulgaris. (.'ookin . Nutritive value. I)ietary value. lUSA. 

Neutral (NI)F) a i acid (Al)1f) detergent fiber contained from cooked pinto beansbound Fe, Cu, and /.n but not Mg at pl I o.50 plus or minus 0).tt5 :ind 25 degrees Celsius.Ilinding depended ii tie mineral conen. Bouund Fe (tiicrograiiis I:e,'ig fiber) increasedwith increasing pll and smaller hiber particle size, but decreased as the fiber con. increased. Cu decreased Fe houind by NI)I: but increased Fe hound by A)If. Zn decreased Fe honid to both NI)I :nd Af. Sc;itchrrd pl)its suL,gested the pesence of 2types of binding sites for /.i, I type for Fe and I type for Cu. Oxidation of Ferrous toferric Fe tiay bave occurred inifie presence rif libr as piI incrcase'd. I'olypfienolicconipounds 'ere aussociated with N)I andii,\t). an thir presence may have ernhanceitie ability of iter to find minrerals. NI)F did io siiuli:aitly decrease the absorptionof' (59)1;e in nioevereid itestinal segments from nornial and aneiic rats, but a trendtowards lower absoirptiioi of I'c as fiber corncn. ircreased was observed. Normal ratintestinal seqIierits ahsored mote i when expii;ed tii a smaller fiber particle size (0. 125mi vs. 0.18( min NI)lI particle size). The ahility of iber to decrease Ie absorptionseelmls to depenld oil: Fiber soull(:e, particle size, and concn.; the presence of competingminerals; and the 1'e stalus id the animl. (Duissertation Abstracts International) 
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26077 NiOSCOSO, V.; IOLIRNIF, iM.C.; II001), I,.F. 198.1. Itelationshii% Ietinecethe hrtrd-to-cook liherornelloll in red kidne) hear.s arid ,;alcr ai sorplior, fInioure force,
pectin, phytic acid, anl Iinerals. ,huirnll of Food S ience 49(6):1577-1583. Fri., Sti. Fi.,27 Ref., II. (hist. Superior de Agricrltura, AlIart:rdo No. 166, Sanli:ago, Reifflriica 
IDoriric. oa) 

Cooking I )uuiicn ,,j)Republic. NIiteral contnt. haseolus vulgaris. Seed characters. 
Storage. 'P;ninjg. \W'a'cr content. 

The effect of high tenip.-high humidity stiirage oii cooking quality and physicochernicalproperties oif dry, mature ed kidnev beans was evaluated over ;astorage period of 9 mrn.The rate of softenrig of beans duirinug coiking and the rate (if dissolution of pectin duringcuuokin, followed ap:ireiit Isl-ordcr kinutlics, anu their apparent rate constants cornelatedhighly with each other. 'I lie apparent soifteiring rate cnstanits decreased with increasingtime of storage. Ihe Ioss if cookabiIty in mature bean seceds store(] under high tcrnp.
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high humidity conditions probably results from a decrease in phytic acid P and alterations 
in the ratio of monovalent:divalent cations in the tissue. (AS) 
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22511 ROI)IIGUE/Z-SOSA, I.J.; CAI.ONI, I.. I)1:; CIU. C., I.R.; IIAI)I!.I.O F., 
J. 1984. I lydration and cookiill properties of dry beas. Journal of Agricullure of the 
University of I'oerto Rico 68(3):259-267. E., Sum. IM., Es., 15 Ref., II. 

Cooking. Cultivars. I'hascolus vulgaris. Processing. Puerto Rico. 

The hydration times of 22 (Iry bean selections of red kidney, white, and striped var. were 
determined. The lajas red kidney selection duplicates its wt. in 7 Is,whereas the striped 
Calima and Rositi lajas selections duplicate their wt. in i0 h. All other selections dupli
cate their wt. in about 12-18 hi. All bean selections were accepted when they were sensory 
evaluated For appearance, flavor, and over all acceptability. 'I lie red kidney selections lajas
and 1973 (28), the white selections white 117 and white 1,12, and the striped selections 
I)ominicana. 
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27404 I)ESIII'ANI)E, S.S. 1985. Investigation,; on dry ic:n (I'itascolus vllgaris I.): 
N1icrostructure, lirocesiing, and antinotricots. Ilh.i). Thesis. Urhana, University of Illinois 
at Urlana-Cliapaign. 27711. En., Sout. En., 236 11er., II. 

Phliaseolus vulgaris. Cultivars Protein content. Fat Content. Water content. Ash content. 
Carbohydrate content. Secil characters. Cooking. I'hytic acid content. Tannin content. 
Ihytohetaghtinins. IProcessinp. USA. 

'he role of microstructure in processing fd effects of several processing methods on 
antinutrients of dry beans were investigated. Proximate composition of whole beans 
showed minor differenc'; arnotig the 10 var. investigated. ry beans had a well
organized ultrastructure wvith the characteristic features of a typical legume. Initial water 
uptake rates during soaking were characteristic of each var. [he seced coat played a 
dominant role only alter its initial resistance to water uptake was overcome. Water up
take during early stages orf ookin, was also charaicteristic if the var. All var. absorbed 
nearly 1.5 times thiiir wt. of waler and aitained a MC iif about 65 percent (wt. b.sis) 
when cooked for their opitimal times. xcepting taitnins, delhlling significantly increased 
phytic acid and enzyme inhibitory activity. So;!'irig in soi t Llu bicarbonate or mixed salt 
solutions was more elfective in removing these antitmutrients than soakin in water. 
Cooking and permination followed by cooking were the most effective methods in the 
elimination of dry be an aintinutrients. No single method, however, could effectively re
move or eliminate all the undcsirahle connets of dry beans. Since protein-bound 
tannins are usually not diteced by the procediures rOutinely employed for their analyses, 
several parameters ihat nighl infllenice the cimmonly used vanillin, folin-ciocalteu, and 
Prussian blue assays for iatiiins of dry beans were irlvestlgated. Ioth phytate and 
tannins were potent inhiiors of digestive enyines. The enzyme inhibitory fractions of 
legumre tannins zould lie selectively removed by adsorption oii starch. Such tannin starch 
association, however, decreased the in vitro digestibility of several starches investigated. 
Considering their heat-stable nature and interactions with proteins and carbohydrates, the 
residual phytate and tannins in processed beans may lower the overall nutritional quality 
of legunies. [AS (FExtract)) 
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27069 GONIEIZ-II11liNI'S, I.A.; IIRESSANI, It. 1985. I'valhaciin lie 7on ilr-ralo para 
Inedir Ia chre/a del grano ile frijol (I'iaseolhil% vilgaris) y so ,llili/achii para la 
detlerlinacion lie tiemiplOS lie coccioill. (Evalhitioni of a desice to ietasire heian grailn 
hardness adill its lili/iation in (he deterinatlioi of cooking lilme). Arciivs 
Iatinoaiicricainw.s de Nt ricilit 35(4):654-665. Is., S imt. E"s., En., I1) Ref., II. (Inst. de 
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Nutriciin die Centro Aiu rica y Iauunu6, I)i,,isi6n i de Cicncias Agricolas y tic Alimerit,)i,
Aparlado Postal 1188, (;uatematla) 

PhasColus vulgaris. Cooking. Timing. Seed hardening. Guatemala. 

A device (I)UR-INCAP), develo cd by the Instituto de Nutrici6n de Centro Amrica yPanami (INCAP), tl measure bean sed hardness is described. In addition, a study wasconducted to determine cooking time and hardness of white-, black-, and red-secded
beans. All beans were cooked it boling water at 95 degices Celsius for 30, 60, 100, 1,10,
ald IO mlin. At each coLkiiig rime, hardness was rrsured with IJl-INCAP
bhans were ca.usihied into sult cooked lreall'(less than 1(0 g-force), lediutil 

arid 
(between

100-200 g-foice), and hard (ahove 2(0 gloIrce). While and hlack beans reach softness at
1,10 tlit of' cookiig, witi the .exception of I black sample that required IS0 iron.of the 4 red beans rerquired IS( rin, and the other 2, 220 mii. 

Two 
I lie elfects of storage orI yr. at 25 dcgrees Celsius required 11 min of cooking, Mhule the sample stored at 5 de

grees Celsius was cooked it 101tmi I.AS (I-.tract)( 
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26596 I1-1, K.; (,%It(TI.L., .I.S. 1985. Iru, lri, cmlioper, -wnd IuagnIrmiii hiiihig hy
cuiked pinto li-an (I'lriaxiir- Sumlt:iris) icitlral nd aid dltere ii firer. Journal tii IFood
Science 51)(3):651-653, 673. In., .Som. Fiu., 21 Itrf., II. (I)ept. of Food Science, Univ. of
Wiscominii-Madioin, I 0(.5liil-n Dr., MiNlimr, %1 537106, USA) 

Vl'aseolus yulirts. (.>rkiig I-lie coltnit. Ntrmle sltlo. t SA. 

Fe, C'i, and /It sere Ibvbit .it %%, hound neutral (NI) F) ;rd :Lid (AI)F) detergtnt iler obtamcd ft il coked pito lean-; he illihlr', scre;:1e.d %lth luhlIer pl1, higher Fecotcii , highcr bifr ,ici , and 'iuialler fier partitlh sri> Ma.lx biidlng oh Fe w'as at pI116.5 and tnim at I I ,1 0h r boith M I art) A1)1. A 501prcelt dccrease ii particle size
increased hc birlhil, ' by 8 pelc-lt. Itiithing iof (it :trid /i increaeed with higher Cu and/it coni. Itli NI)F and AF)l- hid p reatt+r allirty Ir (it than fotr -tiher Fe or Zn.Scatchard pi s Itdicxideal thie pies-tice oh 2 t)pus of bitndinrg sites for lZ, I lor Fe, antd I 
for Cu. (AS) 

0)559) 

26948 M'AI-l I,.:.; ItlCKI", S. IugS. ('o akilitN of bt-an cult.ixrs. lin linjas, A.N.;S.:rtvi-i, lI'., edk. \,%orkshiol o1 l{'al resc-au-h ini I arr:aUria, -Ih., .\Inrrgiiro, 1 aii:ulliu,
1965. Il'r l uini ,... "l*aiiaiia,S kui , t'niicr.ity if ,\ :rinult re. plr. 7 

8-86. Fit., Sunim.I'ur.,
II Iteh., II. (I h'-lt. it I or)o Scitlicte & I vitlirliolot., Sikoirie k tit uif A griculti re, Nlirii gori-,T:ul/uiii a) 

(4-ttukii , (rultivirs. Pl'ia:r-cliis ilnarns. Iti / ;i. I 

Thirty bea cv. itilltiiidrht, ;ipru touic chiracierfttics %%ere evaluateId r their
ctokahaility in; 1' latniti t.eot ile ,1e til crrkr. A high h-gte- oh variability was ob
s-,iv ed. Muiltile cotilalinti 
 itlisril ch Iilitt t1e Vallatiotin IU coiokability was altrgelvdute rillet~ic'- Ilin tit Iilliiiit tiuihit' titltung the lal cv. (r -- -0.52). 1 lie
i)elclitige sr-ed co ;il arid Itle r-cill\c -el ;1,-C tie riot ;iliilicatitly correlated with

corktuiltty. I lt litlteititl of itii 110rio-;ltlie t(rd. g ill seed is pripoiwd is a raiinalcriterltii for estahl-liiil' lie irl-lalive cutokabili5-. Ielr irtinatitin of imioisture
iilh-bcd 100 g f seed It, pIp,, i-; a ratl ial criterini lr establishing the relative 
ctrtkalliiy of i tipe culcclciito b-art es'. 11steadlit carl)igiutl acltil cooking studies.
The coktg tium ili min I;itwn be prtdiclcd with a r-asotiaile degree of accuracy bysubstittiting the detcrututied roIure Ili sitmrple regression etltiMlOns. (AS) 

2-1-139 NEL.SON, lIt.; 1111, K.lI. 1985. Ith-ci% of It-chae ae-uuiuilajiin duorinl hy
driilion in llicrmilcre-i uiaochtr it the i.ater alisiirllioii and cooked lextire of navy 
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beans. Journal of Food Science 50(3):782-788. En., Sum. En., 39 Ref., II. (Dept. of Food 
Technology, Iowa State Univ., Ames, IA 50011, USA) 

Processing. Canned beans. USA. Processed products, North America. America. 

Blanch water obtained fron a comnere, al canner was evaluated for leachates that accu
mulated in a tilermal,;crew blancher during the rehydration of dried navy beans. These 
leachates were loud to consist (it acids, iltrogLenCous COM OtiIdS, carbohydrates, and 
ash. A factorial design expt. and a central comp ite design expt. were conducted to iso
late and quantitatc the elfects of these factors on the water absorption and linal texture 
of navy bearts that have been rehydrated in a thernirscrew blancher. Factors of mrajor 
importance In the snaking water sere lound to be viscosity, divalent ion concn., and 
temp. both water absorpion and texture of conked beans responded linearly to these 
factors. (AS) 
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28603 WASSI. II, N.N. 1985. Genetic aimalbs, 
ql,;ality in dry hteba, ('lhawoilu s Ltd.ari,1..). 

of ciokiiig lime, nutritional, and culinary 
E'h.I)." hesi,. Iast I.ansing, Michigan State 

Uiniversity. 1981). Fit., Sum. Fn., 114 lef., II. 

I'haseolus vul.aris. Cookingi. I inllg. 'I colitett. It lCill content. Itilheritatce. 
Crossbreeding. IISA. 

A study was iiridertiken- tn i cltuie tite itlhertarice f1cooktig tirie arld unifortuity, 
tannin antid plotell Coltent, anid the culinlary qUality ri a diverse populatlon of beans. 
Fight strains ssere crossed In dialel anl the X psareits and 1:2 and F3 priogenies grown at 
2 locations (Isalela, fluerto i.o, and Michipan, t ISA) hir e aluatioin. I lighly signillicant 
dillerences %,ere ihberv, allolig eltitries lot c(king litle, uniformity of cooking, taflrin 
and protein contcnt, and or 8 of 9 culinary quality traits. Quick cooking characteristics 
of parental strains 'ere Iraritiittld to prog"Ilies. Cruses of low x low and high x high 
protein pareitts had proticiles that wvere al;o lose arid hligh, III protei contet, resp. So
lection aimied lat it1111itvt, the cookiiig tiite and cooking tlitibrmity, soakability, aId 
palatability oi healis can he pia[tciivd iti getieratliois whetn plints rliemore ictero.ygius 
alter tie initial cross. Sclection for Imo tanniin ;illi high pt itell artllill I roge y iroill a 
cross should result in the stablihzatioin l these traits ill a single cv. JAS (Ixtract)] 

28953 2I)IS1l',ANDi i, C.I.;lIlRY,\vA", NI. I)(. \Vaier iuptake rl-iririi cokin: of dry 
hearls (l'lhaseolu,; sulitis I..). ()injliil ; latllttarirn IPlant lood%for Ilunai Nutrition 
36(3):157-,165. Ill., Stimt. I in., 26 Itt-., 11. (l)ept. ol Iood Science, Smith I lall, Plurdue 
Univ., West I.Larvtte, IN 47907, LISA) 

I'haseohls vuilgaris. l.'ikling.IiIIg. Water coittenit. IJSA. 

Water uptake ilii tri, cookiip l 10 (iry bean va. wis iatsestrgaten. Water uptake during
early stages of cooking sas cliiracteristic i f the vat. alholhi tihe optimal cooking times 
varied widely (52 85 m), all the hearts absorbed similar artiaunts of seater vhen coked 
for their optirtial tnies. Coouktg tmes were sigtifi-cantly correlated with water uptake 
during the I st 20 rmin (r -112) antid hardness itdex (r - 1.76) if beans. Most other 
physical characteristics', exceit the suilace irCa (if heats, were generally unrelated to the 
water uptake (urml. the I;t 20 tnri, ol 1 iMial water uptake, and cooking tliles. No sig
tliicatit correlation seas uerveifl etisenr phtyrate conitent and cooking times of beans. 
On cooking for liv'r te,. oiplilli nllrteS, all eat. Ihsot hod nearly 1.5 timlies iheir set. of 
water and attained a 'I( t f about (i5 percent (wet basis). (AS) 
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27762 )ISSiERT', K. 1986. Coon-Iptibility of on-farm evaluation of heart cooking titte inRwanda Isith bar drop cooking time index [)eall impro cneent cooperative. Annual Report29:122-123. En. (Inst. des Sciences Agrononriques du ltivanda, 1.1'. 138, Butare, Ihlianda) 
Phascolus vulgaris. Seeds. Cooking. Timing. Cultivars. Technology evaluation. Rwanda. 
Twenty IRwandan farmers who had participated in on-far-'o bean var. trials during tire2nd growing season of 1985 were requested to prepare ardl consume each of tie var. intheir homes under traditional preparation methods. After constuinrrg each of the v.:r.,the farmers evaluated cooking time itsiig a 5 point hedonic scale. Samples were alsoevaluated intire lab,. using tihe bar method. 'Iis netiod consists of placing 25 seeds,soaked overnight, in a Looker with a 9(1 eretal rod resting n top of each bean. Cooking litire is that required for 13 of tire 25 rods to perforite the seeds. Good compatibilitybetween farmers' evaluation of cooking little urder traditcal methods arid the lab.cooking index was obtained. lkiniba and Rubora 5 were rated as the longest cookingvar. both on-farm and in tire lab. The range icccooking tie index between 3kinitiba and
Kirundo was 15 irin. (CIAT) 

0I564 

31635 IIiNCKS, NI.J.; S'ANIiY, I).W. 1987. Lignifiation: eidence for a role inhard-to-cook beans. ,Journ: of Food Ilioclcccinitry IlII):.!1-58. En., Sum. En., 33 Ief.,II. (I)ept. of Food Science, Utci%. of Guelph, (uelph, Ontario, Canada, N 1(;2\VI) 

Phaseolus vulgaris. Cooking. Sced hardening. Seeds. Cell walls. Canada. 

Research was cornducted to c'stbilisl whether lignificatirt weas a possible rieclarnism 
wall mraterial front control arid 

conrtributinil to tile hard-to cook defect inbeans. Cell
defective beans was isolated arid microscopic techniques emplryed to compare the 2fractions. Trar r;ission electron iicroscopy indicated that K pernianrgante.Fixed materialhad heavier deposii or of NI N rhiode iri cll cor rers, secondary ,'alls, aln] iiddle lacellaof hard hcan;,a pattcrrISeren r i' tiii'h liification if plant tissue.seen Cell waill materialfrotr hard beans hai a lainellteid aplwi;iramiie iot seen ii io" control as viewed by scancuig electron iritcroscIp)'. It ISsugeStc 'd thai Ihis is I cesuit oif cellurse deposition, aprocess kirrll rito occur b lre li cati. I histeritati.'c evidence of lignirn within tirecell walls oh legume sCdC has a hMst o iiliclir;ttris for hydrationi during cookicg, cellSCparation, arid ultirrlately, teXtIrre. (AS) 

MIillinrg 

0t565 

90118 I.Is, I.;.; IIHI'INNI /Z,iI.;ilI'ii SSN.I, It. 'liecnulriti,,evaice (if precooiked legume lours irocescd hy dillernt methods. Nutrition Reports Itcrnational
14(4):345-41)3. 1976. i., Sum. I'?n.,18 Ref. 
IPhaseolus vtrlgaris NuIritise cle 

acids. Iroten coniitenrt. N.
 

ale. I crops. liets. rCooking. Analysis. Amino 

The elfect ofi dihlerent proJecssing condition; on the nutritive value of 3 leguice grains wasstudied. As regards black hciis, raw whole arid grouid beans were soaked for I It ill3liters watcrk, bcanl; and then autoclaved lor 15, 3(1, and 15 tin at 16 lb pressure (121degrees Celsitis). ilmal$os were Id to yoiing rats iI d(icts containing l0percentprotein to obtain PI'ER, antd applaiciit digesbiility values. Ratios for wt. gain over proteinclitiel w,%erecorisidereid neative at allcooking triies fr the ground beans.dligescibility coefficieni liehfrblack '1cans seas 2).8 perccllt; t allamilrmax. IlT1 (1.94), 45nicni cooking tie %%a;ieqlired. iPruei digestibility was 74.2 percent at ,15 icin. Contten( of trypsii inhibitors was high for tire cooked ground black bearts bit was very low 
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in whole cooked beans. These results are explained on the basis of an impairment in heat 
transfer and a decrease in lysine availability. It is concluded that grinding before cooking
in the autoclave is not suitable for preparing precooked bean flours, either because 
trypsin inhibitors are not completely inactivated or because protein quality deteriorates. 
In the case of whole cooked samples, black beans require at least 31 min to render a 
product acceptable from the nutritional point of view. (Summary by T.M.) 

0566 

29156 UEtlRSAX, M.A.; ZXlK, IM.I . 1986. I'rocessing and use of dry, cilihle, hean 
Ilours in foods. American Clircinical Society S)mlosium Series 312:190-205. En., Sutim. 
:n., 34 Ref., II.(lept. of Food Science , IHunman Nutrition, Michigami State Univ., East 

lansing, All 48824, USA) 

I'haseolus vularis. Ieali flour. 'rocessing. Analysis. )igestibility. Nutritive value. Min
cral content. Protein content. USA. 

Navy, pinto, and black heans %%ere dry rosasted in a solid-to-soid heat exchanger, dehulled 
by air aspiration, pill-milled, aol air classiicd to )lehil whole, hulls, high protein, and high
starch flour fractions. 'ro rale analyses ,,ere conducted and color, enzyme neutral de
tergent Fiber, N solubility index, oigosaccharide conte t, SI)S-polyacrylamide gel 
electrophoresis. and inl vitro dr,,estibility w re feirh' ined o resiiltd' in1 c,o f., 
to bean types, mill fractions, aird prJ)ICCmg variables. Samples of all fractions were an
alyzed by ermiissioii specirocopy fir minerals. I'hytate I' was present in the greatest 
quantity In the protein fraction (it 86. I Oi, poicell). 'iotet digestihblity of thecot)ledoliary fractiousl high prolei, a.in high starch, was siular for both bean types;
however, di1'esibihtv of ithe hull fractioii is; rreater or navy bean than that obtained 
fromt piii o lean. All flour fracimitS reraiwtd stiailitV durin ciiiiventional storage pro
ticofs. Quality attributes of food incorporating Ifractions \%ere objectively and 
Subjectiv'ly evalualed \ccplahle cookies, donul, quick breads. and leaenc dmghs 
were prosuced using hih fiber or f igh proie fractions at moderate levels of subsi
tuti)oll (20 percent) loit eatIihur (AS) 

i)5oi7 

28213 LJI'IIIIS.XX, M.A.; ZAItIK, N.IT. 198 1. 19811 ulmiiate: hetum floir product utili
/ation. Mlichigan D) Ileaii Digest 5(2):2-1-25. [it., Som. In.., II. 

I'aseo0lus vilgars. falltat hiut. Research. I iiman nutrition. Processing. USA. 

Rescaich advances tossard tie utihllt of spccific bean flour fractions such as whole 
bean flour, navy hean hulls, navy bea proiin conc(nirale, and high starch fractioni are 
reviewed. P'otential uses of bean iour fiactions inlornulated food are included in table 
form. (CIT 

050 

19463 ANI)RIES, 
42(5):64. En., II. 

C. 1981. Iligh-pro tein flour from shile beins. Food Processing 

I'haseolus vulgaru,, lean flour. Irtein connent. Uses. 

'Iwo hilh protein flours Irim slute beans ;ire descrihed, having protein contents of 25 
and 4t0 percent, retsp. Ihe hiHours are dela rei aiiid dchitiered, and intended for use in 
bakery products, snacks, milk replkcet s, and pasta loods. III bakery foods, the bean lour 
can replace is ito 10t percent of wheat Ilour. 'I lie protein rich Ilours are prepared by air
classificatIoni of cooked miled beami. (Summary by Food Science and Technology Ab
stracts)
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21539 SELLSCI101, J.l'.F. 1968. Ileans in demrand. Farning in South Africa 
43(1 I):ZI. En., II. 

Plhascolus vulgaris. Canned beans. Consumption. I Iunian nutrition. Africa. 

With tile increase in the coisumption of tinned and packaged foodstuffs, there is a 
growing demand for simall white beans, which are generally prcferred to other types of 
beans. IHowcver, spoilage in the ield due to unlavorahle weather conditions, use of 
sprawling var., or long stacking periods justify the lack oh'interest in the production of a 
greater proportion of small white beans. Pea beans, with a mnore upright growth habit, 
should tlier efore be studied iintore dctail. (Sumimary by I.HI.) 

(1570 

14722 AIII,()OVA IIA, 11.. 'Shel' - a new variety of dry beans. Farm and Food Re
se-arch II(2):5. 1979. In., II. 

IPhaseolus vulgaris. C(ultivars. Seed production. Composition. Agronomic characters. 
Pods. seeds. Plant anatomy. tjSA. 

The appearance, coIpOsitloll, ciltlivatiir, ill] possible uses of 'Shel' a new var. of dry
beart dcveloped pi iarfly lot grain sced prdUlictor1 are descritbed. [le polls are 10-12 cill 
long, ail have 1 6 seeds each. lie seeds ate crearri coloeld with purple specks, but the 
.seed] coat lnaiy torn ChoiolatC brown (i dr)yin, ard alter storage. 'Shel' contains 20-22 
piercent C aola ' percert carholiydrates. Irehririary caniniig tests ill 2 percent salt,
or ill tornato sauce and as clrli-hialls ii'l nllnt'i beel, Sugest ait excellent calliling
quality. (Suririary by Food Science and lechrliology Abstracts) 

01571 

14255 I)VIS, IAV I'rotein quality orcanned pinto and.1.; I.ACK, K.W.; NUiSON, I.S. 
kidne) hetins. %irk:isasI"ar Ilestari 29"2):11). 1979. En. 

Ihaseolus vulparis. Ilarsstilig, Mluratiloll. Carirllnd bearis. Nutritive value. Anrimal nu
tritiort. l)it.s. Pr oteill cinterh t. ,Illiiii, iCdt]s. Mlctlhl(irile. 

Pinth alndlkiliey I;rs Cinallnot i' grown to ciiipie dryness in Arkanssas owing to 
rainfall palletnll i M ilu 1t lcar'; 51cr lntr sti' l I %k.aipart [rI,1 sck., callcd ill water,
stort'l I Tn. drid, lowdied niold to iclut 1It il''ctill prei ill the f IIIIi d det 
ilrale alhino rat; Ii 21 (l ; In a 2nl r;:al 0t4 pcrcei I).ll mct. %%as addcd to tIlre diet. 

'lrclerilce stiirndard s;is diet with11IIIt rc(rl cis i. (irowih was roost rot caseiri aid 
le;ist i t blair sdlht XIa iot thou'ili: ;'tr( %%ith litl., growth was rear that ol cascit 
diet _'celpt lor 2 uiri i jh , uli,iltrh iithasebo I r'll;utcl ;ril to have Iost proteini
quahlhy. Only ;ilpai lic acid and ril coicrl. ill bilis, if II alillio acids, varied signif
icarltly betweCnl liarles;t nlts, charli1 ;', ill lricitlhr we-cre crllical Rcsulls irndicated that once 
tile bea s wee alillr t, date1 l harvcst bal i aldnopparernt llect oi quality or protein; ad
dition il tl e(. llrr ,idItleir alr1r1t10 aid illltbaharict ard imrphrovcd their protein quality. 
(Si maiirrryby Nultritl rn A\l!,Iracts arid I(esicss) 

Its 72 

28204 II(SII".I',, UI Itl*ISA X, I'79.(;.I..; 19A. Canling quality eualalio ;s of 
trolpical & ihnriestic dr) ienatn leriniluani. Mlihliiuii Iry lc an IDilcst 3(4):4-9. in., II. 

IPhaseolus vulgflris. (tiultivars. \nalysis Carmited bearrs. Processing. Genotypes. Nutritive 
value. Packaging. ISA. 

Seeis of 35 heart ;rccsi;iols replrsolttll, ilanrt inr durrlills, brccdill liries, and cv. of 
both lopical arid nhollieslic (, Iichlignt. %% assauyed for proximsate chenticalISA) ori, were 
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composition. Seventeen of these accessions comprising several dry bean commercial class 
designations were selected Rr canrnirg. leans wecre adjusted to 16 percent moisture prior 
to soaking and processing. Soaked and processed heans were evaluated for wrater uptake 
while processed beains were evaluated further for trtire (Kramer Shear Press) anod getn
eral canning quality. lillerences niiiirig geiiot)Ipes were noted or mrost characters. 
Textural dillerences were associated with final NC in onlv tie tropic:,ly adaprted bean 
accessiols. Tro+picl lealS also shooed a ireater tendleltly to clurmp il the cll alter 
cooking than id tie thirrdestic enit)ypos L-v:tli;lion o Kramrer Shear Press tracill's 
shiowel textural idiflln urces airolIy iotS wt'scould he lbrokiri dowrn into a corplression 
type aid .a shear typt curse. I h;e curse t'pe; aippeared to he a clh:ractristic of the 

oatcolor se, oir resuiltselot'pe rathir than a sced al ir ic oi bear, ril NiC. Alise 
sti','tt there is; coividteralhle eietic var i;iiior asilah i 11ii0 ' trilpical heari |lltypesl n 
for nutritfioal i utdcai tl, kprhlitv actors to l their in eeiio'jNtil i use- hr proiugrams. 
Sleciically, tlrop iaZl b ii ,'crolrplil rslli v hc iwe as parritts to tolerancebe o) trarisbfr stress 
and lod1,+i resistiice to ckruimccl;ll, actcitalre pI-,tqkt, while the bean lreihder is 
SlInriltalli usly bireedii, i 1liii , 

• 
nttritioii;il colilor sitilonI rnd Calling quality. (/%S) 

20(.93 A\N 11()1, It.; 1 O)A\I(('III(, NI.; \A((IIIA\\IlI.I, I .; A1tCA7IO N1+,I t 
ii ti oI. 1981. Ila tori chtnhi irtruiir:un li d faidi 'ccltii c di ,trle derhiut. ((Iiem ical 

and 111ltirlio al flittitr, il i r )i rld t n flleld Itnh %lnlei t hc;ll.), Inlntlria ( o ,%ers 
56(4):25-1-258. It., Stim. It., I ii., 1 tl. (I ta/inllt Strerinl lt:lte per I'lnhln tria dIlle Coi
%crue Alihmtt'lari, Parmi, Itnt ) 

,Plm'iarh "tilsi l, ' iltiii . im P K liut ' ll i ii Stircll cnrtenrt.( I'il :\rnirln~t])'sC annerli,+d htar;ir!. N ttii~ %t\;t hw utN tIIt rio !Iak,) 

1 amiu tr l6llrT il(!(n"rmtt+it-. tid l ., , l a. un, Iart h t' t-rri' il'tl inn uhillenenit s%,tiite
sCeCLul It .Aui MTrlA'l ttl.O , I i '*\ Ii I ' atitI hl W i d Ielirl v1 llla) llitttlT tr. 

( A IIIa, I itiT I ,Ii, , I t1'T ,I IrIIItt). I ho nI iw ir in, ore+T srfm r 'dil ri nI,I I 

tirt-; liul pItIT \,ni tti; s i ;I;(]ii ittt ipIi i l a dol ii I -tl l+Jts ohi t I Il hy the Coll
seciiiiIf :ial ,;illrlll., i , i t yv s.a, ItIIITlI ti li:il. I i 1i1ii1 1tn1 rn;il r 1 iflt tiN. lIr ,l' 

Iproi uct i l ;t5.iiut Ni i'tcit IllerrT St sIret T"il iest ceril M ilte ;Ili( briovni aTs 

'tlis ()t r i) li-rT, it I K ifrid I' t k N%i c t i ilr Iiti ri firr 11 fice sijig,
'T1 S"\ less 

(flill lj ia tu llIll m lIIlI; (A' tllht,[ S%')tlIltll l, ) 

17714 ill klt) (G.%; I I \XI % lIt , ('+It. 1 81. Natijliinri ill iim itilit c niliteglt 
I rlillil .ielilll) ca'lllil Ic nilie . lo rat l of I m . it'nte 47(I): 261 -266. I ii., S lm . I'n., 

IlhxTxonlliu% . Liri I .iiiil I iri 5( illihiF; t tIT Crltt'r h;t ll'lt. PI(ter l Icilitelt. 

N~'itilTlim rllt,'Tll.ti llmi r1"1 1 . ;m S mii - JrtT lIi(t5 sTas 'rirctaiJ, 
. , I 1i1 s1i1i,O 

T 
N ;isk (th lroghi l ills "1, % i 1;,l1 N i, t i, l . % 5,, w (o,ItT r. l pro-11 

( lt I,i l,iT iT t, ,I id T ,ii ,' ,i T iiTtlit 'l '1;1T1itulills% ii k T_ lT,1 i( t b lh~dr;+t s,.\ h;l 

;t sd s'r.-ill, it r I t I I f tlitii i iIi k v t ;ill ' lii;ii; v.,t t t , t t d ,in ., ; rNi lIf It l 

pr il t t~ct lc ",h I u f[. ! d i,'I !, i, ll, IT i imTwi NTisti l Ti I I rclttr tlinui .i) itrcent 
I i 1,t1 S I 1[k 1 lrd+ '!i I M ;OllR A % \l i lior TIIll Cur1ri' T .\ll tCi ,,r, ll;,C' I.I.T ";sa Ii I \ 

TI lti:,I .illkll;T(t ' i iIT hIT) . 1 f I I , c.-II. IIt-II I . ,T 1 1 1TtlTtili Illl , 1 , ! 1 i 

!itllkT I illH ,A', , , i . 1,1l11i 1I itllh TI Ilh I It , . h ,il c iI li uiifi i l iteC Inil in 
Ih ' ilIitI tT rm i ll 4 I t i [ , Il , t V ;uiiu ,11, ilvn ;t il il(.Jh kr hitiall pro

llll ill dlithlrrit i o l t SA ;ill tn iT irtitnis 1fItaw5 hT'aTI , t(sin k ] hnu~ail , alldj 

CtlilnniI lii irliis l TiTllr~i)),\nnlkhl 
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19717 Ncl)ANIEI,, M.R.; DIIANIANT, It.; I()EWEN, E.I.; MI.Il G, 11.1). 1981. I)angerou; canning practices in NIanitoha. C:madia .Jhournal of Public I lcalth 72(1):58-62.El., Suim. en., 15 Ref. (Dept. of Food,,; and Nutrition, Univ. of NManitoba, Winnipeg,
Manitoba 143T 2N2, Canada) 

Phaseolus vulgaris. Canned beans. I fuman nutrition. Canada. 

It Aug. I977, 457 Manitoba houschlds were surveyed on their canning practices. Manyincorrect aid px)tentially dangerous practices were found including incorrect processingmethods, use of impropcr containers and lids, and inadequate cooking procedures priorto serving. Ileans were the most popularly canned low-acid vegetable, yet only 17 percentof the people canning beans rise the i pressure cainning method recommended byAgriculture Canad a, and proper pr ocessing inOstruct ions are not readily available. ILargeno. of respondents (idtnot boil lowacid canned foods before eating to ensure destructionof botulism toxin (Clostridium botulinum). (Extracted froii author's summary) 

0576 

180i62 ItOlI.S, A.).; LjtI;llvtS, X, M.A.; IIOSI If 1,l), (.I,. 1982. Contamination of' packaging iaterial in I'e .tl Michll I ry Iean I iest 6(4):15. Elr., I. 

t'liaseolus vuIigaris. Canniitd beans. 'olluti n. 'rocessin,. Analysis. 

1l'octrse (lan tililty aindl lw cmilitiin (I fraginienll pllccs when calIs were contarniiated with liiiked lamiinatedl 1;tp-r, linted burlal, aildl( poly)ropylecie packaging materials %ere assessed .t ichigan M'N.helas coTlo;lllll I 12 percent Mioisture were processed.
After processi,, cans weme stored fr 2,1 h :ind |opilei to misliiate bean an(] contaminantappearance. l)uring1 the oaking process there vre not changes in bean color qualitywilth burlap. A considerable (Iye lcacho g tont the paper and a stnall amount ofpolvpropylnc wete obsered; Iioseser, there was no chianige in bean color since thesoaking in nnmdiwas diicardod afte'rwards. [lie physical integrity of the conttninants was inot si)iiicaitly ahlect] h ' 1,aktrl,.Ncithcr burlap nor polypropylene producedchanges in beal color alter stor;,c, iii inked piper (i(1. ,\lvers coloration was primaily)'dlue to a Iincrease ill COnHIIIiiIat sI/e %kl ich resulteind inumore dye Icaching Theprocessing or lical tr(eti cit lphe did iio cause cintamriiinaint breakdowii, deterioratliO, or alicrence to the boans. Recoinlienilallills to avoid Inrcidental good qualitybag aterla.S friili a relialeh source, aVoiiiii ph) ical (l;ilC, to bugs during all phasesof shippi ig ;ai lhandhling to fragIHCitS, ihe liseii ili1iIiii/i o proper opening and durnpingtecliltes to iiilnllllli( iicot lpira;ll i ofi plckagiog tiraeials, all(] instructirg final iiispIctoitJ 111e I)Isoitiel to reinttvc all foreignt itaterials prior to Fillinig. (Suimnary by
li )tlt_.'Trats. by I.mIt.) 

0577 

19959 CII NI)AN, I.C.; U'IITIIKHSAXN, SI.A.;LAYI t982.OCK, 1.. itilitation ofcheese Ishey iicrilwale in eatiiect ttilll: and |ihlini. Journal of Food Science 
47(5):1649-1653. Ei., Sint. Ln., 12 I ef. 

Phascolus vulgari. (';ltl.d beans. 'rocessing. lISA. 

Navy and kidtneyic.is re hirati, in water, then canncd in brines designated as cointrol, whey pertintt (WI'), anth ih(tfly,eth lactise rhey perrmeate (221t). I lunter tabColor )illeretce :ti( Krlmer Shear ixtirc alalyses idicate( general darkening anid increased firmness in 1wrttineatc-treated b.eans, Total solitds anl ash increased significantlyin tie treated satipIths. I herc ii as a si ,ificatlytt), hiower preerence for beans treated withpermieate fractious tht ;i for control beans. (Author's sutmnmttary) 
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19458 STIL.WL It, M.R. 1982. Breeding dry hIean. for processing. Proecdings of the 
Nutrition Society 41(l):83-89. En., 25 Ref., II. 

Phaseolus vulgaris. Genotypes. Canned beans. Processing. Plant breeding. Yields. Seed 
characters. Cultivars. 

Processing characteristics of the different bean genotypes have a great inlluence on ap
pearance and acceptability of the final product. lredirng is currently directed toward the 
production of high yielding gcnotVpes over a wide range of environmental conditions and 
the preservation of 3 characteristics that the grain must have in order to ineet specific 
quality standards (appearance, flavor, arid texture). Processing characteristics of high 
yielding bean genotypes selected from the CIAT bean gerriplasm collection and charac
teristics of adaptability to dillerent environmients are given. 'lie latter vere assessed by 
parameters such as mean yield of the var., regression coclficient (b), arid mean square 
deviations from regression. A eiontthe selected materials are Seafarer (1034 kg/ha, b,
0.77), Ex Rico 23 '1453 kg~ha, b 1.03), S-630 (1704 kg,ha, b - 1.23), Jamapa (1627 
kgiiha, b 1- 1.05), 1I 309')801 (1760 kp ha, h) - 1.22), and San Fernando (1552 kg/ha, b 

1.09), among others. (Sumaniry by I-)1 lI-C. Trans. by L..NI.F.) 601 

0579 

229-44 IIUANG, Y.l .; IIOtURNI., 19.M. Kinetics of thermalI13. softening of ,egetl
tles. Journal of 'tIxture Stitdies 1-1(1):1-9. IEu.,Sum. I'ln., 12 Itef., II. 

IPhaseoDus vulgaris Proctssing. Canned beans. I lot water treatments. USA. 

The rate of softening ini several cainned vegerables (irlCl(tirig I1hascolus vulgaris) during 
the retort process was studied. [lie rate of solteniiig is conistent vith 2 simultaneous 
1st order kinetic mcchanism, mccharrsm I acting oit substrate a arnd mechanism 2 acting 
on substrate b. lie rate constlants or imiechianism I are 10 times or more greater than 
tire rate constants for m rcnarisin 2. Approx. 85-9) perceut of the firmness of the raw 
coiminiodity is contriruted by substrate a aol the reniairning ririness is contributed by 
substrate hr. McCiMarniiri I is probablly due to pectic cllatlgcs it) tile interlarellar layer. 
The brocherlcal rature' of s;ihstrate b is a imatter of speculatinO 'Ilre apparent Arhcrius 
activ;tioni eneriel"s rang firom 51. to 350 kcil mole. rlie data indicates that sotcning 
kinetics of vegetables is more comriplex than formerly assurred. (Author's sumi,-,ry) 

0580 

29188 AI)SiI I. P .; IlAN, A.; SA INA'NMAAYANA, A.; ItA.I:NI)IHAN, R. 1984. 
Stnudies oil the suilabilit( hfr carning (if mies frerinch hean (Plnawliin %lgari,) ehlt'tins. 
Journial of ioditScience amtd'Ivclholol', 21 (.):2i0t21)5. VIi., Simi. In., 4 l. (mtiull In
ditiitrics cr.;eice Ins(., (;.,,crimiet of lidia, 65/I GSI Riatd, G(indry, iairnas-60l0 032, 
India ) 

IlhaseOlus vulgar is. Snl;l I :ean. Cultivars. Cancd beans. Organnileptic properties. Stor
age. India. 

Four selections of french beans devel(oed at the Indian Institute of I lorticultural Re
search (Ilaliglore, India) were assesseid for prysicochemical characteristics and suitability 
for canning. Selectin No. 5 irid 2 were foirnd better than check var. Contenrder, which 
is repo rted to be the be;t fir canning. Orgatnolcpic score of canned french beans duritng 
storage for 12 tio. is inchded. (AS) 

0581 

26027 I)%AKl, S.It.; KINIAN, I.K. 198.4. Cainnd dry Itea.m qualily a,; inilleiced iy 
tighenlerallire shitI tiiime (II S'l) steam lanehing. ,lonrinal of iiotod Science 

.19(5):1318-1.120. I*o., 1':i.,Iet. State of Agriculture, Agricut-Sini., 1& (United I)cplt. 
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tural Research Service, Irrigated Agriculture Research & Extension Center, Washington
State Univ., Prosser, %VA 99350, USA) 

Canned beans. Cultivars. Phaseolus vulgaris. Processing. Seed characters. Seed color. 
USA. Water content. 

Iligh temp. short time (IiTST) steam-blanched dry beans had greater drained wt. and 
shear values than water-blanched dry beans. [lhe MC of dry beans was greater after 
water blanching. Subjective grade was closely related to drained wt. and shear values, and 
I ITST steam-blanched dry beans. Water-blanched dry beans were lighter in color than
I ITS*I steam -blanched dry beani. As length of IITST steam i blanch was increased, 
agtron color of the beats darkened. I Iih qudity canned dry beans can be produced with 
Ill ST steam blanchinrg with energy and time savings, but differences between water and 
I lST stearn blanching and canning quality is highly dependent on cv. and length of 
I ITST steam blanch. (AS) 

0582 

21'1/1 KA I.!', MI.S. 1985. An inlro.ed shaking apparatus; to Iea;ure mnatting ii
canned heais. L:abnoratory Practice 34(6):90. Fn., Sum. Fi., 2 Ref., II. (Agriculture
Canada Research Stalion, lethbridge, Alberta "I.14111, Canad.'a) 

I'haseolus vulgaris. Canned beanis. [ecliology. Canada. 

A shaking apparatus was mdlied to roe;r Ir,',i 'tenl of mating (clumping) iii canned 
beans processed i heavy sauce. 'I lie operational procedure is sirple arid relatively (tlick.
Wt. of beauls reraririrl', on a stainless steel screen alter shaking indicates the extent of 
matting. Ileans with the lo.est matting index are preferred. lie device can be used by
both plait breeders and processors to assess the iMiat rig quality of beans. (AS) 

05S3 

29716 "'IISKWX, It. 1935. ILaboraitor, studies on iroducttirn of canned Miloga 'a 
N1aharatge. 2. I leat liroccssing aind irroluct quality..Me nedeliigen %.an de FacnIteit 
Landllruho et .nschallCeU Rijk'nrrikersileit Gent 51(4):393.-1399. Fn., Sllt. Fi., NI., 8 
Ref. (Ikihoratr, of I ol Cliristry & Microbhiolhoy, Faculty of Agricultural Sciences, 
State Univ. of Glint, Conulrre I inks, 653 Bt-9000ul, (lent, Iilgint) 

.Ilascou s vul ,rtlI.t (I ied hearis. 'Ierpera Itire. 'liiririg. ()rga",)eptic properties. Pro
tell content. Nulriive value. I ariza' a. licIlitrri. 

Ilet pricessii, lactors rnd their 'Icect ori tle quality of canrinl Nnldoga Y;i Ntaharage a 
loord eaten %lith rice. tilai/e, casiaa , or b;riiana iieval. were studied. A beat;s;;iiice ratio
if 45.0:68.5 (wt., ot.) was hound satisfactory fr l-illig cans. Retorting canned Ntboga at 
121 degrees Celsius for 36 rm iave a product of acceptable orgarinolpetic quality and 
prorisirig storape prtoperties. (haraclerllic cimipition of the fhiished canned Nlbigaare: total solids, 29.1 percent; pit 5.6; C', 3.7 percent; and ether extract, 3.7 percent.
Further rrvestigatiiu is required to delernine tine stability of the product in different 
storage conditions, as well as tile Icai1b1lity of irig larger carts to contain more product 
in order to favor both the producer and the consumer. (AS) 

29196 VAN ItURI'N, .. ; BI()URN, M1.; I)OWNING, I).; QUI"AIF, I).; C IASE, '. 
COMSTOCK, S. 1986. I'rocesirig faclors influencing slittil g and oilier quality char
acteristics of canned kiilncy heans. Jouriial of Food Science 51(5):1228-1230. Fri., Surn. 
Fri., 12 Ref. (I)ept. (if Food Science & Technoln:y, New York State Agricultural I'x ier
intcnt St:at in, Cornell Univ., ;enea, NYV 14456, USA) 

IIhascolus v, lparis. Processing. Canned beans. Cookirg. Water absorption. Temper
iture. linirg. USA. 
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Single factor changes from a standard canning process indicated that significant re
ductions in splitting resulted from higher soak Ca concn., higher soak temp., higher brine 
Ca concn., and shorter cooking times. Splitting in canned kidney beans was markedly
reduced by soaking beans before cooking atc temp. of 66-71 degrees Celsius in solutions 
containing 150-350 i'PNICACI.2. Treatments [,iving lower gain in wt. during soaking led 
to less splitting. Lower splitting was associated with lower drained wt. and firmer 
cooked beans. (AS) 

DEVEIOPNI FN I'AL ASPFC'IS 
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4350 IOIWI1 lNI:I;, J. The devclopment of bean seeds (I'hascolus vulgaris L.). Plant 
Physiology 30(3):244-250. 1955. En., Suin. En., 32 Ref. 

Phaseolus vulgaris. Seeds. L aboratory experiments. N. P. Pods. Analysis. Cytology.
)evelopmental stages. Composition. Plant respiration. Water content. NIineral content. 

Timing. Plant assimilation. Cotyledons. F.picotyl. 

The development of bean seeds has been described on a cellular and organ basis in terms 
of dry wt., nitrogen content, phosphorus content, fresh wi., and rate of oxygen uptake.
A comparison of the per cell values of various plantS indicates that while tihe cells differ 
in size and cointent, their rates of ox)gen uptake are comoparable. (Author's sunmary). 

0586 

20100 \VALKI'I?, K.A. 1974. Changex in phliic acid and ph)tase diiriing early develop
nent or P'haseolus 11ug1:Iris L. P'tanta 116(2):91-98. En., Sulm. En., 19 ief., II. 

Phaseolus vulgaris. Cotyledons. Inzyiies. einbryo. Water content. I)evelopmental 
stages. Analysis. Amino acids. 

Chan'es if) phtic acid, lhylaM, aid(iiiorgaiicrlihsphalte were examined in the cotyledon
of I'hascolus vulgaris cv. layhor's I lorticultural duriiig cihryogeny ard germination. 
Fimbryogeny usually took 36 days; phylic acid was accumulaled iost rapidly between 
days 2,1 and 311, dluring which tone rclaiv.:y high valies if inorganic phosphate were 
observed ill the cotI)ldon. lesels of inorganic plisphate ill the developing cotyleidon did 
not decrea-e until tIhe dehrydi;itioil phase, and this dccreae could not be entirely ac
counted for by the resildral syjithesis of plhtic acid dliring this tiie. Phytase activity was 
undetectable durin, cnihrYoeny, but a rapid rise ill phl tase activity was observed after 
day 2 of geriit;lioii Ihis rise was %%ellcorrelatcd with the disappearance of phytic acid 
froii the cotyli'do. Plophat. levcls reiniicd niich hnoer than those observed during 
enibryageny. (Author's sUminlary) 

14766 CONI )IM 1, C.A. Caunhio,; iiuiinicos y inicionales del frilol lPhaiseolur illgarik;
I.. duriaite cl proceso i nriidrfiriin del granio. (Niltrilional :nd cheilmical chlinges or 
Ireans during grain rniitnration). 'leis hlg. Agir. Gualellal:i, L'nisersidad le San Carlos 
de Guatenala, 1975? I's., StU. ., 55 HrW., II. 

lltaseolus vulgaris. 'lnlt deelopineil. MtatUratioi. Nutritie value. Cooking. Protein 
content. l)igestibility. S ed;. Pods. Aiiiio acids. Analysis. Animal nutrition. Diets. 

The effect of maturation on the chernical coinmposition and nutritive value of black bean 
prain was studied. Fiour siriples were harvCsted the Ist 72 days after planting and the 
others at 8-1I days intcrvals tetwecr samples. Simple no. 1 was divided in 4 "A" and 4 
"1". Sample 4 "A" was harvested and iiirtiedrately lylmilized, grinded and stored, and 
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sample 4 "Il' was harvested and then sun-dried for 3 days. A part of each one of tile5samples was cooked in autocla.e for 15 nuni. hlie5 samples were divided into 5 raw and5 cooked ones. )uring maturation, an increase was observed ilprotein, fat, crude fiber,and ash content while water and free amino acids decreased. An increase iii the amountof lysiiie and total S-;aitno acids increase(] as well as the ,activity of growth inhibitors.
The fraction solulI litNaOl I increased; solubilitv in KCI decreased, while thiefractionssoluble in water and alcohol remained c,iistant. 'Iheinutritive vale decreased with maturation; this, instead, iid not have any elict on prolem digtestibility. Results indicate thatthe reduction in initritive s;alhe can be explainned-by the presence of residual toxic factors,that are heat-resistant arid presint iii the dilh'rent pigmcnts formed during maturation.It was also cIkonl;Add that di,,estibility was not alltLh_,d by the pararmeters under study.Finally, results demonstral(_ed the Importance of cartying out li(ioclieriicfil aind phtysiologicat studies In order to evaluatile role toiiic factors, the dilletent protein fractions, andamino acid compoisitiot play on dipestibility arnd nutritive value of legume seeds. (Au
thor's summnary. Trats. hy I..ll,.) 

:itid
10872 SU.N, S.,. et il. 'roteini annthisisaccumtuliation in hein cot)h'edons during 
groolth. 'lant IhjsnInogi) . 61:918-923. 1 78. Vn., Sunl. Ill., 33 IRef., II. 

lnhasetlus Piil),ari , (oml)roteiins. S eil. C\raliesish.dins Antibodies. ,\rttiscia. Protein 
contetnt. I.Aboratory espetolIrieits.+(rowth1.
 

,At]!,si o t ptl sintotal ' un.l- ailtprIris i s rith tic at(lvity it vitro confirmtredj that
InltmeI)[ Iitk !sii0-i ;ollld;cinCMul;iilMi(i Occurl' as1lhetrnch e seed fromheartl ,rew

20 Imtl l ipill12 tio lit I hlc i'; nti )tollinr- ((;I) fraction iil6-rlin seeds and only
'Cry -irm;ll airilt,; \oerfSlthtiei/eul lit ;euds lens than )m ltrimrnt, but the 7-9 amnstagesroi" tel ' ,;L ltY aliitllli prld ovr ssuIch I'uietic ilor1nation for lie (M1protein,cairi ;1chi;il,5,i,,d (tI;aCoriutltd for atleast 5(pervet ouf all protein s)rttiesiZ(_d

I it'tl'ie (llIFn, th 1lholl - 1 , I day's, and at nil;lntnsyn;tsrit,. the major storage protein,
rt.'r inllig,'oirim SOpurccit oif tiledry s'ed prurltl. Cell biTeproicin synthesis assaysc-all 0lird (;Il riftopolpltides to be aitog tire polysoille-directed products. (Author'ssiunrnr;o y) 

SIORAGF

11171) JhCKIX, XI. I1,N.I I. hiluenria de ariin/enamento e diferntes trtalaneintor deniianeerat:,eo e CocenI. 1n:lualillade Ifeiuioe ( lmh1sulin; silgar is I..) 'nlatahnm-. (Inhlueneeo[ storage arid uiilenlt ,;oalkiin: aind Cooking Ireatilleinik l nhe (rtinlityof Canllled healls).lese Ma1 :. Sci. Sao I'uhilo, IBuisil, tiriensinlile Fett- al le Fculltad deCalnnllillsn. 

IEngeitnhari tdeAli unitos c Agrieola, 1978. 1.1811.Pt., Stum. 't., Fi'., 87 lef.,
II. 

h'X;asolIrs vulgar;i. (iokiii ,,a Stor;germicnd h';us. Soaking. Cultivars. Prrotein con
tent. Wite+lalbsiltptiioll. SLed. i+()tliii)lo t Processing.lplI. Nuiritive s,;title. lIra;il. 

litemin purintrn,en, this sstoik sa; to rtt ti o'l't of aikinnt ciooking periods oniduilletti ;r. oh dry l mne,di r Lairuriiijl,. Ili v;tr.uisrw',re Ikusiluh;t, (+;at a, ico 
,l lii gruWi 
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wrint'lirllid 

tlh til ;ir Ittflna 
llr ulld 

during the 
stornl,,e, 

r:ity mad 
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rlry 
Sorak-

R. 
sea

, rl;ltitr S' it 12-IS Inlo. of le{sp.
in' Iro',,,,' or'w %o,:;v;Irl wt :it 2',degres Celr oit S Ii; 0.5 percetn soudiiun
hesitrueil~lhuup',lrie (SI INtI') %,nliutinat ,)lu lcets ctlrilr; ft , h; \vater at 25 d ,egrees(>siiis for II, alttr sttihg; water at 1edgl,,r'es (CTelsim for I ); and 1.5 per:entt Si NII'soiltiort at (0) d t.; tIcl iu; lot I It. (Took ur ,pm l rtc 2), .10,or ,40l mrrinat 121dt'gIes CeIsius. 'roten cuuittnwt w;Ig; sIUnIc;Inrly' higher for nhry bealls, especiallyescaonr 
lor lticode ()to ntdritRico 21. Soakinglit not nicreaei %atcrabusorp)tion v,hien using 
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0.5 percent Si I NIP solution; however, cooked beans were significantly more tender and 
showed a greater wt. gain when Sl IM 11was used, independent of the stage of the process 
at which it was added. For assessing tie tenderness of the product, sensory analyses and 
Instrom tests were carried out. A relation between organoleptic and mechanical tests was 
obtained when in addition to the measurement of the force applied in the Instrom tihe 
C.V. of force was considered. The beans were classified as tender by tie testing panel
when the rniediuiril force applied in the Instrom was less than 1200 gf and the C.V. less 
than 32 percent. After I yr of storage beans did not become tender even after i0 min 
of cookirig, when only waler was used for snaking and cooking. I lie use of 0.5 percent 
SINI P solutions as lilling liquid dispensed with the necessity of soaking and made it 
possible to obtain a product Considered "ideally" tender by the testing panel after 30 rin 
of cooking. (Athlor's sunumary) 

0590 

12341) NORI)I()SiROA, I-ket of t)lie level,C.1.; SIS'ItIUNK, W.A. of heaa, monslure 
blanch trea'tment, alnd storage lte on iliolity alttrilot . arid nutrient content of calmed dry
Irears. ,hlurnal of Food Science 44(2):392-395. 1979. Elr., Snm. En., 21)Ief. 

IPlhaseols vulgars. Watir content. Storage. Nliner:l content. Vitamin content. Process
ing. Plant habit. Canned t,._ans. ilanching.Nutritive value. 

The study was ciducrild onicalmed dry heans irrCludii, 8 types. 2 moisture levels, 4 
blanching treatilrerirs, anl 4I storage tlies. l(ov oriinial iroisture level before snaking 
resulted iII %wateru1 ratios Inlallbeans except Pinks arid Avenger. I)rainedIIrt,ht'r ptake 
wt. were hiphr it hcan l'ts thalhad lower shear press readings. Bteans blanched in) 
steail) arid koritaiillii'n 10 iniitial \%t'r(- ilitexture.lots 16 sercent InoStirr firmer ilanch 
itietlho IdInor allect 1uricliage splits,hut type anid storage ttne created significant dif
firernces. 't'here wee dliftnllces anion;, types Itl ribiola'vin and vitamrin F. Both vitanins 
decreased itlri;' stolra'e (it canedl loans, but only rihiillvii was lower illbearts of 16 
percent iotsture, ii1 as compairaeid to water. Carbohydrate composiand bl;michd steani 
tion was si).,nificaitly hctncell tlwSs of hans, but the greatest diferences weredileirvt 
in heritcellulose. Starm it h blanch lerrp Increasedblaircin, l'acheld less sugars and hiji
tire solubility of celhilh.,e. I)warlf Ilorticulure no. , rated highest illquality followed by
Red Kidney, Navy, :irihd I1nto. (Autlor's surmtary) 

(I5;#I 

A. Vivilli,,crlownt iaolsr var. 
Contenlder. I. HFlt mrrr Ila rialurin, it irguer, hr terrtir eri calrlet hr sarialiti e'; 
Iornes re'a/oie. ( . ot'iri xil; l'ha,. . cv. I. ir 

18703 (IAMNI, 1)811. re% gr:rirrs deI h rulgaris; (I..) 

f i olossrrl,:iri, Conlterler. EIects 
gerrriri tirrr, ",ij-.r, im,:tr ernitnit , arnrii sarirrlirrr of forlllr(If nitroger). I'h),,iologie 
Vegetale I8(4):579-5(. Ir., Sriri. Ir., I'ln.,29 ie., II. 

I'lhascolus vul;'aiis. Stei.."tor;ige. (letrinin. Seed vigor. Water conitenrt. Seed char
aeters. N. Alaalysi.s. 

for ill 
dry (22 degrees ('lmi;, 0 5 percent I1), atldI I-wet (22 degrees Celsdus, 60l perceInt Rl 1) 
conditions. MC rachdI a steady state value accoirding to (strral I.I. IF F conditions, 
the stulied par;inieh'r; rernainel coiinairt durinig the 3 yr of storage. InlS and rnainly in 
II collditiols, allimportant d'cr';ie,, iivigior alIl gerrnination was oherved. Other ef
fects such as rrut %vstInIIn ilicalluir; (S and II),ahnorlinal semilihn (II), and hard seeds 

Kidney bean deisrite !;Iori'd3 yr F-cold (2 dItgrei'; S elsiis, 30 percent RI I), S

(S)Were also stliudltl. Iti S coirhtius, a dectease ilglohbulml N and at the sarmie trrmre art 
increase in alhollnnl N \'ie oh r ed. Vaniatrns iii rrtacrotolecular assorciatirnrs may
be responsnlrlh for ties, oridifications. It is prohahle that aibuins ar] globulins, defined 
only by solbihlity plroperties. are hlretrogerierius anl alliw possible transformations be
twecll protmn reserve rIl0leculeLs. (Author's summary) 
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17321 MORA C., I. 1980. Efecto de Ia i,niedlid y temperatura sohire el endurceirnientode frijol (l'laaseolui vulgaris I.) aliacenado durrinle sei news. (ifect of noisture aindtemperature on (tie cooking time of licam stored for six months). Agronontia
Costarricense 4(2):195-197. IEs., Sum. En., 3 Ref. 

l'hasColus vulgaris. Storage. Water content. Cooking. Timing. I.aboratory experiments.
Costa Rica. 

Cooking times for dry black beans stored during 6 mo. at 15, 20, and 25 degrees Celsiusand 9.3, 13.0, and 15.4 percent NIC were measured. 1Ixcept for a slight increase incooking time for beans stored at 25 degrees Celsius and 15.4 percent NIC after 6 mo.storage, no other change was noted. A fairly constant difference between the time neededto reach 90 and 100 percent soft bearts was found during the cooking tests. Under thetested conditions, cooking time was considerably reduced when samples were soakedovernight. More research is required to establish safe storage conditions for different 
bean cv. and storage time. (Author's summary) 

0593 

21174 IIASS, I,.N. 1981. Report of tire seed moisture anil storage conmiiittee Aorkinggroup on seed storrage 1977-1981). Seed Science "andTlechnoogy 9(I):245-248. En., Suin. 
In., Fr., IDe. 

Ihaseolus vulgaris. Seeds. Water content. Storage. Temperature. Timing. Germination. 
USA. 

No unilied pr oject is reported, but briefly details are given c expt., somote of which arestill incomplete, carried out by individuals or small groups of workers. Phaseolusvulgaris seeds dried at 38 degrees Celsius for 8 Ii to 10-11 percent MC were found to 
germinate best alter sealed storage for I yr at 21 degrees Celsius. (.xtracted from sum
mary by Field Crop A~stracts) 
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16765 IOSCOSO, W. 1981. I,:ferto del ali:uceinito a alia tenuperatura y altahumedad solire algunas caracterkli.tas Vkicas y qiiiic:a del frijil. (Fifet of storage atthigh teiperatures and high humidity on some -heinic:al and phiysical charateriticr:heans). i (etiui Aiui del I'rrgrama Corperatie Ceutroacric:o para 
of 
el

lejoramiento de (iulti i s Alireticios, 27a., Santo IDomingo, leiuul I)ominicnrla,19H1. Mlemiria. Santo I go.iugr,Secrelaria de lEstl ie Agricillttira. v.I-A, pp
SI."-I-S.I:15-36. Es., 28 RIef., II. 

Ilhascolus v Igar s. Sce characiers. Stor;,ge. Water conteit. Temperature. Cooking.
Timing. I)Or11irlcall Republic. 

A technical arnalysis of liierature on the cfhect of higi teiil). and RII dot in)' storage onbean seed water absorption, culiary priperties (conkinrg tine, coloring, aid flavor), and( clicrrical chiaries associated \iili pectic siibstaiices, phytic acid, and minerals is given.
It was concluded that: (I) t)(e prohlem of hard hulls is more ev'ident itn dry heans with aswater cunttenit less thar 15 percent, iniaddit r to var. and climatic factors ani those re
lated t0 cdhturarl practiccs; (2) storae untdcr irtiditiorts Of high RI I and temp. favrs water perrmeability 
oufthe hrulls; (3) storag e under these conditions results in a reduction ofthe causes of srftrlrng'; (4) disso(lutirun of pectic substances during cooking, follows 1storder kinetic -cactions; (5) strige urder these conditions causes a reduction in phyticacid content; (0) under the rnitiorned storaige cordritions, grain has a greater loss of soluites Of IbW rri10.wt durir'p soaking; (7) tire cruses of softening and tie dissolution ofpectic substances show ar hitl correl;',or with the causes (if ntrovalerit to bivalent
catiors; (8) heans stored at high I I arid temp. lose their property of quick coinking.
(Surnmary by A.J.C. Trarns. by I.M.) 1101 
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16764 VAILE I)E' \I:JIA, E. I11, 1981. l:fecto tiedifereires conliciones de 
alinacenamiento sohre eldesarrollki de h1dureza del frioirl. (Filleerof lifferent storage con
ditionrs on (he develriment of hiean hardne;s'). Iti Iteuiiiii Ani:il del l'rograina cr-
Co:Ii 

ative Centroamiericano para elMejorainicnto de CtIlivs Alimenticios, 27a., Sanio

I)omin1go, Relpillilica I)onliniricaml, 1981. Nlcrnoria. Santo I)omingo, Secretaria tieIxado
 
de Agricuiltura. v.I-A, pillS.F6-I-Sl6-20. E.s., 23 Ref., Ii.
 

PIasColus vulgaris. Storage. Seeds. I eterioration. Seed color. Temperature. Timing.

T annin content. Water content. Enzymes.Cooking.
 

The effect of storaje in black bean var. Sichitin aind red bean Rojo de Seda (MC of 9,
13, and 17 percent) during 2, 1, and 6 mo. at 1,20, and 36 degrees Celsius and different 
mixtures of C02 ann 02 on bean haridness, hean MC, aiid water absorption, cooking

time, tannin content, arid polyphenol oxidase enzyme activity is studied. Storage time
 
increased both bean hardness aid cooking ttle. I lowever, hardless 
 and cooking time
 
dioriot correlate s' 'licantly, suggesting that ttse 2 characteristics are of diflerent na
ture; the Ist, related to tie seed coat and the 2ird, to biochemical factors of the

endosperm. At higher lemp arid hiher storape moisture, heart cooking time was longer; 
moreover, high hirdrity (17 frerit) favored lIungal development. 'I here was a ireative 
and sigificanrt crrrreloitnr btween heian hardness and the crelicient rof water absorption.
fleans requriredi brlrt'er coonrrg tlne %wnr~storedi il1al 032 (rllrrlil atniOrsplrere ill cii11
parislr v,ilha ('02 atri rsphere, id'(,atinrg that hari'ss is airl oxidative process. 'Tanincontent decceawd with slora,. trire, c Iwcially at high temp. In tile case in black hreanIs,
this decrease occuriul increaseurig, xi thiaill inlpolrphleil ixilase activity. Observa
tillls Ihat earrirdermilelt morrrre changes during storage. it is recommended
slimCr reil 

to: (I) store bhenis irthtie lomeist ,C prrssthle; (2) the storage site should be dry and

ventilated; anduh imsihle, tie expj(3) when ,ire of stirred leans to 02 should be avoided.
 
(Sunmary by A. Ilans by L.M1.F.)
 

18067 (;().NZ,\I1'. Ir mIl.II,\, r. 1',82. 1'h',to li'diferentes conditiies tie 
al inlam o. hreceldeairrollo liela&,!rre/ade! irijni. (I lti of diflferen Qtorage clna
riitioiw in hearn harienit:). Arcli\nr Ikatimoamcric-mus lieNotricini 32(2):258-274. Es., 
18 Rec., II. 

Phasecous villgaris S.iajge. Seed. Water content. Temperatire. Cooking. Seed charac
ters. l ar iniiciintein. 

The effect of dillenirt- storage coditions (Irari MC, 9, 13, ann 17 percent; 40, it, and 
80 RII, resp.; tcirp , 4, 21, and 36 degrees telsios; av;tilahle )2 regulation by injecting 
C02 into tOe an rlo,: contalirs) oildie hardiess, cookilng time, and water alsorption
of seel l va+ nl ed cla var. RIojo (e Sella vas studieid. larninl ack Il;trl Sichltai 
ci()tetir ai puoknIIrI'1rl nrd;i.,e activity were also dctrrirnied. A sigiiicanit relationship
exists b\etwecnr si rarie ilim arid grain liar nres; alli cinkig time. Cooking tine was 
longer with grain with I I porcet NIt than with ti Crritaiinlg i) percent.cosn Orai1s with 
17 percent sre nir bifi,,, espccially higher temp."I irlc hiv at he correlation be
tweei bean hardiss and M(C was nr si,.fican. l he correlation hetw'c',, :iardlcss and 
coorking tilec w;r'; unly statistically igmc;ant frr black bean ucliri. Stoirage terilp. was 
ariuthier lactir that alhclcttl ctroking time, tlhii increasing increasing temp.latter with 
Beanrs stored riridcr nn rial air cmiditio s irIqliiredl a longer cinrkilig tume riltwere harder 
coiimpared with lho:,e -i C02-richstirred ill atmoinsphere. I here is a signifibcant negative
relatrinrslios It\mucir ,.aili;iurditss aid the cnielliciertl o\\atcr alis(rrplion. I ani con
tent decreases with storage tiun, esDpcially at high tnirp. Ii hlack beans, this redcclion 
Is accomiripanied wvit air ill polyphenol oxiJase. The rediiicn:ese the crz, inatic activity if 
bean var. wildc! ti unegri nmrore changes dlurintig stmarag. (Sunmary by I-)ITFC. 
'I'las. hy I.M.F.) 
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18073 LUSE, R.A. 1982. IEstudios rcaliados por elCentro Inlernacional de Agricultura
Tropical (CIAT) suhre clprolrema dl end urecimiento del frijol. (Studies condhcted hy theCentro Internacional de Agricultura Tropical (CIAT) on aspects regarding hean hardess).
Arclhivos i.ati,,oanrericano,; ie Nutrici6n 32(2):401-414. Es., II. 

Pliaseolus vulgaris. Seed coat. Storage. Cooking. I uman nutrition. Seed treatment. 
Colombia. 

Research work conducted by CIAT's Food Quality and Nutrition I.ab. on the develop
ment of hard seed ccat instored heans, its interrelationship with water absorption, itsrelationship with seed treatinieit with edible oils, and its physicochemical characters (still
inprogress) is described and analyed it delail. These stuies are based on well-deinedstandardized tests as well as ott the use of penetically pure bean lines develhped by
CIA's hean Improvement program. 'Ilie following factors are used to describe rIutritional value ard consumer acceptability: protein content, waler absorption, cooking time,broth thickness, flavor ;inditexture, and the tendency to develop a hard seed coat duringstorage. The probleir of hard seed coat cal ie roiniried in some hean var. by storingfreshly harvested seed under lhw tenp. cnditiirs. I louSeWives can reduce the cffect of
hard seed coats bty soaking beans for a prolonged period under cool conditions. (Surn
iary by .G."Irais. by IL.M.F.) 

I)598 

18595 ().(), C. I982. IHf[et (ofe\cndd storage oni lile degree of thermal softningduring cokin:, cells:,ll and lic c mpon Lsof red kidneytomolinlents, il.phtn hemas(l'haseuols nollgaris). 'h.I). "liesis. Ithaca, N.A., Cornell L'nivrsiy. 143p. I:n., 22 Ref., 
iI. 

Iliaseolus vulgaris. Seed. Storage. Seed characters. Cooking. Analysis. Cell walls.
 
l~leiiolic content.
 

[lie effect of shir i1 e under siniulated tropical conditi ns of high ternp. aind (Rif onhardness, cell \\all consittents, and pil.plolic cnn ntlnmns rf red kihney bains wasassessed. 'I hree storagie onlditiois wtvt iseil: (I) 0 dlegrees ('elsis, cold roomitrstor.,,e(control); (2) .:tdegree's Celsiu;, 80 percent R I; (I) '1idegrees Celsius, 80 percent RI I.Saimples oI beamis for chlical and textural analy,,is were taken at I, 2, 1, 6, arndiR rio.Crotyhnhs anid sWel coats %sereSilataathi before clienical a;tal)sis. 'I ie hardness (ifheans m'd silrlcil; p;is idividcii k 't'd Inicre tly Ilr t orstor ,-, sh iovin alp ryut re 
rileasureiienitl s. FtlilihbimtN"(C svere not reached hirearns ouf trcatritert|, 2 anld 1. Sigpntilicant increase; it cell wall critientls nicasiured as rtertral deerpent residiue (NI)R) uiccurred incot nl'dns during Stlrae at .1lepees Ccklius hut rot at 10 degrees Celsius.
Ilerticelluloses and cell wall N conteints increased sipulicaritly at 4timdegrees Celsius,showinp high cnrrelaton %kithiardness ol bcars. Acid detergint residue (AI)R), lignin,andlcellulose Valoi's oit change allyoif the treatliills. '[races of enrlenseid tatninsdid iti 
a(i pliiols ,\trre lound in cotyledons. Ihese results stll,;e,;t that Maillard poilynriematerial synthe~sis ireours ill cIrYledons during slotrapc. I lieincrease in liencelluloses
and the presence of tine Maillarl piyirer coats increased in the .1treatments dluring
storage. I Ite A I)R content it) ;ted coats of beanls stored at 10( egrees Celsius increased
and was hiphly crrelated with harIness of beanis. ' his effect was rnt found ill beans
stnred at 311ihegres Celsius. Al)R nitrogen contents increased significantly, shwing
high correlatin \%tilt hardness. (ellhulse cirtri aild extractability of Condense(] tannins
itid pheorils dohe:reiised significaintly 
 during, stirape, sho'witig highly significant negativecorrelation \
uvili fidafness. Increased tou;lnriess of seed coats Iray be cause(] by forrmta
tiot of protei-tii cmplewes and,r pi lymrization ofp)lyphiemiolic cOrrIpo)ulds withiii 
su)sehirel b)n(niJinig to cell Wall cOriporents. (Sutorriary by Dissertation Abstracts 
Intlernratiornal) 
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23927 SATlR()Ifl, NI.R. 19112. Teirilohiq al quality of dry heano (lhaseolits %iilaris 
IL.)stored under llitrogel. 'h.). tlhesi.:. Ma nihatt an, Kansas State Uni ,ersity. 66p. En., 
Sum. En., 70 Ref., II. 

Storage. Cooking. limihg. Seed coat. Seed color. Palatability. USA. Seeds. Plant anat
omy. l)ietary value. North America. America. 

TPinto beans (initial MC 14.7 percent) were stored for equal to or less than 6 rn. at 75 
degrees Farenheii and 75 percent RI I under: (a) forced air (It) cinrlrinit, 75 percent RI I); 
(b)forced N2 (19) cni3/iin, 75 percent RII); or (c) in cotto bags. Samples were taken 
after 2, 4, and 6 moo. and evaloated for quality. Changes in cooking time, texture, fat 
acidity, and flavor during storage ,ere VencrAll) similar for all treatmnorts. lavor scores 
indicated that the ilavor oualiv of beans was reduced during storage; (b)resulted itna 
sliglt tendency Ior feans to relain a raw vegetable flavor and to develip less beary flavor 
characteristics. A lightcolorcd sced color, charactei sli ,if newly harvested beans, was 
retained with (b) througlhout stora),e. (Dissertation Abstracts International) 

20)1129 IIII.SSA.NI, It. 1983. lIf'ct of chmli.tcal changeo; during sorage and processing 
on the imltritional qualts of Coiiimmon he.a'.I-ool and Nutritiont Bulletin 5(1):23-3.1. ri.,
3H8Ref., II. (1)i.iSin of A:riciulture & [oid Scirnces, Int. of Nijirition of Central America 
& ['anama, Aparl-adit I'Polal 11.48, Carretera I ,ooetitl, /monl I1, (uatemala, Gulatemala) 

PhfasCOluS vulr,;is, Sr. ig l'rwess;ng. (ooking. GieriilnainOlr. Nutritive value. 'litning. 
(Guale.nr nla. 

Fxarirples of tile olded; of t,,ra~e and picvs,,mnu (milling, coikinp, gerinliaitioii, antd 
fermireintatioI) olntire Iultl '.;tiluefuod fegirits, ill beans, arel 0I prarticular given.
On the ba;Si cUriCnII hrine pra Lic...ili(i iaieuula (siadard ooking, hardniess at g,
focrce of' Mt). io:;irn siocd at .atf,'dcl;wceCets and S5 [tcc-it RI I fir 6 rin. required 
over 210Imtill to !,illl wlh the sulihrqlirit df'crea.r, i proi hn qtilit and increascd eo
ergy co;t. i i, iii i l.;iftiilnr ,'iS tor;ir , time incltnases.I li uutll '"hw praln n. AI
thougfh the 1t no. i'i it h ald ti Look coiruudcuitll S Trt fully understi ul, it is 
plo baf)Iy rclkite ;iull ' tilt' uI Ill c'd crLt and aleurne la)er.t IIh;ctS Ill hmniLnuf ctlil IW 
M illing tchniqucs 11;1%emu lld- chl l Id itmi lniii,,e thce ;itniurue lauer. \hilint, tech-
IlifLic Ce le i uh c,htelucd to i i ,'e 111cyil i ictions since laoodlla\lnc cr1cijible nillingf
leguines b botli wel ;il,(f cly irierhoul; has;dluisdVlluaq,es. Iuatult Ileans had a proteint
ifuality e((ual ti 0Ir fIeI, ri thanthurof couokeid bean (fedlheat excfhne drycr operatetd at 
190-2n00l de re ts 'luil; for211lii s);i siinlar tru ilieilt ',%;isuseful tiopreserse cooiiitg 
charact.ristics (if ti' pionuct. Illrat fecding til; proltini quality was better when 
extrusior cohliklii or druimr dlrill (illthal ordlI) x.nu, cuedt.]hall Mlheil [)Callswere
 
aitocelaved. (ictlirrirulll clutrucisei itanin coniterit ofl its effect
butuines (ifpro
teiil (funihity sholok 1W, hrt'llirurcinnror llcu itanmin and protein conltenits, illhrcd. urit ls 
creases the availahiity of vaotis nl iitt.;, factors.and IriiV'!; ariitlhysiolhcical The 
role of polyphenlOc onimpollnds ulorin, cooking slhould be esLalIisfhed. Areas that re
quire further research to improve avauiillilit), utili.ation, and nutritive value of legumes 
are poined out. (Sunnary by 1:l)IlTC. TranS. by I.M.F.) 

I06111 

26063 IIRI:SANI, It.; Il{AllA, ,I.1.; I[lAS, I.,. 19.43. Effect'; on nutritional 
quality of fouod hegiinles Ifoil cltial clliiiges tthrough iric"teeiilad ii ltrage. li Slililit, 
I.,\V., ed. Internaitionial Coinlenice oi ( hteitry ait \%orId Food Suplies: 'lie New 
Iroiilierr: 1'ier,; irc,tenle. )\ford, Iiglattui, I',rl:aiiiil Ire.,-. lip.491-5(1.3. In., Suui. 
El.., Ref., (list. if Nulritiiitl of Centlral Amterica ani 'anamna, I.O. lox I 118,38 II. 
(;lateellla City, (liial la) 

Cookintg. (Utaltlirala. NuIrrits, uarie. Ilascrlus vulgluris. Processing. Storage. 
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To demonstrate the effect on nutritive value arising from chemical changes induced bystorage and processing of food, legumes, were chosen because of their importance in hu.
mal diets. Cheroical componeirs, most of thein nutrients, fcu rild fuds as produced
are affected by production, storage, processing, and consuliption conditions. Improperstorage will increase the hard-to-cook condition in coimnon betirs aheady initiated duringpostharvest processing. I)ry or %%et processing techniques, if properly carried out, will
inactivate amltphysiological st;trLCes and increase rlit rivie value. Irrlproper processingwill result ir low digestihility or tile protein. (ierrntrriaito)nr arid fr'viniertatirri result in
higher levels of vitarins arid ilCreas;ed arahI;r)lIty sif nstriers s but germrination effectshave givern citradlictory results. Iraldliquate stoti .e of processed food legumrres reduce
their Iutritinal v;tlte aid thus the rrrrtriisr:d quald ty dI Rtectniiiirerdisliois fordir5. 

rc'earc iIcluude t01e Uiderstidiiyli' ol tre irs-d 10 c0k lIrustklir, 
 tre cherrIIcdllnature of
low protein digestihilty Alid] resist;irU tor iIct attack. (AS) 

22183 JONFS, I'.M.I.; tOtll it, 1). I'983. "Ilie case of reduced emrokjifl rate illl ihlt;sllIarik folhisi ;ig ,.,orageaher,, comnldition,;. .Jourral of lord Science49(2):623-6-19. I'g., S n. lIi., 2i1 Itc., II. (I1)cpt. oil l+tual), Univ. of )iurlhanm, Science 
laoratoric%, South Road, Iturlhiiai, I)III 311T, Eiglasld) 

Seed. Storage. Cooki g, Sect characters I lumirarl rutttion. Unirited Kinigdoimi. lurope. 

1rhe iiteg-relairOirl;'ip ise-r i CsI'll -;,xipmian;ratIsIrU it', rviidrled iIrlhihtiorl value, arld
redutcerd peti-c iiohulty %%a% ruse-1lv %ili wvrh-r ice t) retriced cookrin rate iii
Plras-olus ,rl;I is, als tcrlss-d it' llmhrl -;crrl 'ri i. ItIt %ldts found that tl:duceilljlhtl IttOll V;tititC ;Ill Ft'1jtlIt'd p -t'tim %-d)Uhilit,N (anl h14lhcehll sieitrai i d ttin ri-( klsil of hsri Lt. X;l.t; ItCdtUCtlt+Il Ill flt, rate (ifrimind ywirr an h i r- a ill the'ir cti iilj, the11r, a rf 

l ;1Is ,rI AsAImpli 

ig' ss~kil iltl,h t sri tl r r te'lu do.i ltii, rh i an i 


that 'irt; 2 ors t i rc'II urr rmnIs s ,mrtipiir ; are s tlurs.li'ka+,pe dur
lh sir .atin l .in ectn tlllti t iori,


all if %%hich ar- key f;ictors ill tirt do"vhslnsjiiert u
t r;srdh'arl. (.\S) 

22181 tO N I'S, I'I.I.t.; IM t I fe Iis &%IloisiileII R, II. 198 1 t :111;1 c,f t (of laildlheal
dlin: sorat.eif bplack hean, s V..). 

Fig., Suff. I ,., I) , 


( I'I ia,olo,. ultt;ri Qru;rtita,; I'innlaruni 33(1):77-85.
II. it ii. sIt I Ih;ii, ieilt. of l ny, Science la oratortes,

Soulth Ros:ad, I) llrhitn , i)l I 311.A,I lt;r id) 

I'lrllrsv-iWsus srl,:rii Sooi' S r;i;', d+;i ci -t StarchSi-rI t -i'-t k rir; coI itelt. Cartif
hydlrate cosnrtenrt. Warvr tsiricritlt Iitei KirIrrdou
 

lieCOr W- Oi isihsulf,rrs:ri Of hr;ivshnr: Ori l i .-(-slss- s.rlp;irrs ; i s lhtiwel (Jtdriring
stosrage. Al Ihi -40tslayS s-s-ilvisht' drsihl,-r rxlpidly suin ;titer 50 days Iealkage of solrds,
Mlrch had rs'rrr;rirsd t-Orriri:irt t ikfra;t'rl-ill Iurn ra sti. Irncrt.ast'd rletlahIllc activity

hod to I'llIt,11 is srsfk,Ir aind rurs-irrhrrli diirini;itr 
 i n 'is rilI. tn!-ti p " (ii ;I arid M g
and then eti s lstri/;irsirr :i,nirlniesirr;tl s tIter att()ll e.e.hiardheall';. (AS)icir le 

2-12-12 II(N I., I). 19,1 . l h t'lwiis1 ife rsiihasids,, del ;lhcll minlicto lie frijol negro
Vil slo,; falririsl,,t'n la ( isrdd s (;de t'iala. (I :lir:ualijs sfr,,ults of storcd lack seausll
in falily ,ilos inl (;iateliutla ()). I ts,. hng. Agr. (;temala, tUniicr,,idal lie San Carlos 
de (;tlu lcinal;l . 171p. I_,., Sin . .ko.,it ., II. 

Storage. Sceld. Water cistieIt. C osrkirng. 'I ullirg. (Geitirillil,l,'in. (.iuatemtIrala. Composition. 
Ievlopleital stles Oenititl Armrerica ,\rlrrelrca. 

\t tIhe Iri;trlIt O N; cini;rl (Ii iCsrr ra;rci/ sii Apric l;l, (;rattsrmaiith ( ny, (;ity.t lral., a 
study wa:; CrrillsitstI t Chormpaire tsurilt,; if hick ishcars stolrrel i1 larn1y silois ((iuatema;le a 
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type) with those obtained with storage in bags in open storehouses. In family silos, beans 
were stored with 12, 14, and 16 percent NIC and received doses of 0, I. 2, or 4 tablets oif
phosphine (1113) at the beginning of storage for pest control. Ieans store(] in 
storehouses hardened faster, lost faster their geiiiialinl+ poser, arid were invaded rore

rapidly by storage fungi. In the silos, grain with NMC(between 12-I4 percent hardened
less arid lost less gerinnatiirp poeer than grain csiled with 16 ercernt MC. Further
more, in the case of grains with 16 percenlt MC,Ilh ,lose oif.t tahlrls of PI I interacted
with grain MC and produced greater ha uni.tg alnllarger loss of gterttllaling pwcr.
Antong treatments urcd in the silos the treatmlent cornssmli, of 12 percent NIC and 2 
tablets for 11113 resulted iii better gram cimiealtlli. [AS (Uxtr:tct)-CIA I'] 

ot,()5
 

26919 ,'IOIRA, I.A. 11,8.1. licrplio de c o cii, del frijii (l'IP.awoli; %,lgarivI.)

alurracenali r)dirainle in air1) a 1.N 16 por citio Ile huliiidlad y 25 
 lrarldo,; cerligrallo;.
(Ciorkiung lime ofi bcam; stirrd for one ,iar aitH arid 16 percelt mnoisturerand 25 degrees
Celsius). lecohogiiia cii larch a 6(2):37-38. I -s., Som. Is., 4 ItIef. 

Cooking. Costa Ri;r. I'haisviiium, %lg;rtis. Seed. Stor ;i,,e'I enptiraltire. "lrlintig. Water 
content. 

.Recel i r t he;ll %kilr' stim.e at 2 d.,,re s (r'lis sith 13 all It) p-rcetit
moistiire hor I ,r,Iiipla tic,. .ii l Ci)[ tille rs. hif als 5lcr'i Irt IIIr lllalll,esl seld 
itoair it 1zs ,'irr" ( tli hi i, *.I,ano l r teali;itr oft1his, mI i tieeleCli tetitItCIII 
i cli'ri; Ill i tim1 hriitr 1hlIt neirroeilt wa% caried out at 13 

ari tli lrtulit NI(" Iliall ir iirt,. i r ii nsi t hwllt, , little i lrmi %tiira;,i';
therelre, it s,, it 1 'h ti salt th ellt thelCllhif 1en%V: or tw lieatll 

treatmntir. ltst ht,,i,t, iUIi . hat a Lriiiitiir oil faits, lot 'itkiriss n,
 
alhi , i;ils to1 I'k,im'dr, h idIti iri,it tld 

%sithoul Irtlliiii t ,t tii ki£q, liiitte ,.\S II\ I )
 

,ithlin W (I' 25 iljr s Celsius) 

236')I Bt1I Rl\, NIT.; I'll (StI, A.'VI.IP.; I\ll110 ('AI, (;.It. 1)8. Iu ,sa:)
aeleradlir I" ;rle iir a ci cit ird del;riel mtar I l i iii nc airr lillriliso lIl"las
 
irrtriantill di,hmoi I 
 ,thiilii ii In I. (.\tctchlermrIt (I Ir l le.t for sIldI ilhlire Ie's
of Ihtll,
Irrrrllie airie lii lhiur . IIII i nilci Arcii is liiiiii;iiiricar;is1 lie Nriiricirrn
 
t4( 2):376-.tX.;. 
 I1 .., Sm. I %., I i., -4R ., i . (I )tilh. OIe Ii iiria% de Ia I eucillar de
 
(iellcia Illrrlo'l
Ia%rlt:, Niitilrll I, LIl.. Ie Air', (iu d tri ,r.ilmina, 14Z8 liicno% 
Aire%, Argeitiniai) 

ltanl flo0r. iNutriltO, 'ilutI i 'ir I irtmrm. A ,irr corite Srora.,t.ni Arglitina. 
n I n i i i Ia; A nicrIca.Arrr .Ii ( I t ir i ,i Iw IiIi (i i Iir Ii Sith Airiri 

Hic I. of ll, ui :!,, I , i ,I, itr i i, ill ,rr'it"tltiakinilt : assay 

Ilv1,v tr 1,',; I~llttm o(Illfertt-flioiltee "%V(I w-I , ,I:w!. ,lIOwi 11ir I!I I r t'wiii ll , iciusI lt e;t?< , hr mu Pi't:t 111h'1lM1nrii1dorcv,IhtC I oltltirC211CFrIesatnie 
flr Ite ihIIfrtrit Irtll rIit le C' k aindI natrw dt %ti' lt llitd l siii' t - 1.1 kctl iIilit. NIC
 
tal a ser irin dic ith i s (tiav;iilald, sinle Kiiietiuc paraieters at
rtail or I;! - of 

hiil'l tirrll. \sre t'isi ti 141t-if the itIrullllu l iil a;iall rlh Isillre;at31 degrcs Celsius;
thie;e 'ali" ,reil iri th i oii litaild h , stiiiril', bea:tn flour iithdillfereit \IC at 3,11 
il cc s Cclils. (,.\S) 

2)1714 AtItIIRA, .. ; Si iI.SAU'llt, A. 1'8",. Iry Irocc%, Io retard iririty
hriss.e ii hitri (lPliastriri %ult:ari%)during slorage. ('armilinlwiltie of lood Science 
annd . o.. r' IN(rrnrlr:g1 Ij:72-78. ir., Sromrn. I rr., Ir., 25 Ile(., II. (I)l. oufChcruical 
I gince'rin:, ( lholic. tAii., P'.(). I1 -1 
Box\ . lli;.,(hile) 
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Phascolus vulgaris. Seed hardening,. Processing. Storage. Temperature. Irradiation.

Analysis. Stored grain pests. I leat tractinent. Chile.
 

Six samples of bean cv. T6riola I)iana, including a control and 5 dry-processed samnples,were evaluated for hardness le,,elopient after 2.5-10.0 moo. of storage in sealed
polyethylene hags at 22 degrees Celsius. "'Ireatinlent consisted of irradiation (1), 5I, or
100 krad), high te'mp -short tne roastlng (IIISI),and retunt temp.-long lime heiating
(N I'IT). Most het-processemd samples al 1.!2approx. of the irradiated samples %sercsigniIcantly softer thalltile control (P hes,thin I 05) alirr antocav1ii, for 12 or 15 miil.

Scanlning electron tiiicroraiiJls deionosirateid that beaos
hrd hil a Iougher middle

hanmella, slowed no st-pairtinm 
 htTtien tells MFieri cooked, and contained ungelalirized

stalch granutiles I hie liroc-,;a-l'
samples simkr io sign ol Insect ilfestation s,iereas
 
insect ho;Ses in the Control vele ctxc-ns 10 p'rcent (.\S)
if] of 

2169l, Al I/A C A, It. I,98S. I fecto tie :i tlviper+tlrnlie c e:-ii y del cenilteiijir tie

lnimnid:ad Itiir:alo e tl OtIIi I'h.hinnitomntr sioic lacnlhlidl de Ia -Ninillade Irijol. (-lcellct l ll-dry
ig Ielprr;ttire anid llliii-tinlc cmit'unt (inrintg stirate oilhean +,ced iltalil),). Agron iln)llia
(nnstrnrrccnn.e 9(2):I165-17U. Is.., Sunnm.I in., I .. , 12 it(uf. II. 

lh;reoliis N II Srt-'l-; Sirtira,, (r CIr; :tLitV. \'ater coitent I )ryiri, toming.
 
(;crrimii;itioni I ,+ lu ('i.l.t k k.
 

'-.1",. , ') v-,'Los lu';) rlt

I6 p t t t - r ihi ., , ' ,.!- r w!d it . ,[':' ,"C'l.iii ; rIh I) lio . is rs illtil 


Ihe ct I rlr : ir (r. . n'ilf I, ('t- , \IC (1.1 anid 
' I lie 

(itI , Fut1,rl illi,,"F Fir. -,i,t;piir n,'I iF( . -i.M(,tl:iu ;[II ilfct on g iitii;iation ard 
,l t f-yili n o V Cl-- H;Fr!111i(tir-ri- arl lidt-Jr)l , 

ri, lhl I ;t-d l, FI t i , \I',Ite'ill,) ] i<] 11,01IJlr t 11:tttlo(l ,)1 ! t l~ l t ++ % d\ ,l t \+tl ICH r l+ +. :11it 5 110,rt 
(CtkrI-lt; Sl; rl,lirF l ._tl,:uIlil-Tr l liiihill, Fn-citl iair ifFll i on) lf I fi;e In Seld
stir ati]t Fi tri-t tFlu therill \lW- I("l iiri.'c iii, r iIl Ow l oif ,.(wiiri;i.e aIlt] rlr)lrit+ 

,I , 1I]iq-thr 

rlicreci ;ii ,,Ms 

finlp rcro 'l I s;,-:F %trt Frlrtir Ffir -ri't'i at If,pilr-r nir N C aid 

iltilt' tn il;j-i 111110%%,ir -stn\-i0nil lxIMp1I t l rhsrl)% tOr e irprig
 
teiriji. %ivrc "',nJritm ,J,-ru. I-l\;
( it ii' (As I.\ I 

2n,5W. (;.4 It It II, I?. ( ) j ,I1J1 '-S.;I t '-t \I(. tNI. I flet of +I+url+ liluitilnne c (if
dr) Ie.,in,teil-, FItli++sr, . inn- I .)on t(,t\tle pr file iiarmtnrnt n clltrninn JournLo 1:.nall if l~i l in celn-. liii,? li t IiF(.I)it.,Siim . I in., 24, lttf., II. (tLniv. I'slailtial de 

,
(:lllllill;n., I3. IFi i .,s-"r lb(.n i ' il) 

I'h;neirlus s-uili;iri, sci'tt.ilm.n,-c ()ii-inr lcjntFc pr+iril.e Sieeid clnaracters. C'oo king+.

I eriir at kite. Rknat'ctrhuli i tlil t .
 

lReditkirlili, Fi +rie F-he;t, ,;i simeri iti ri lit irini-tiri mtilliduh i l Iot I'rip. fir 6 rmo.
InstrtLriii lrt;] llr'ira-nrir-rI rai;iiiii-ir-n-. rrF ]iitrii--' rniWirt 
 l lil
i. lIii , g,,i e S, clieswiriiss. 
%rlr-. fisprjir iii ;, andr ri;: i h ij;'Fnr ;itmplos ,lowd ": 0cd WIrni tat i- Firriji ilte

-'" Itro (2 dcrl i iti-; (CelnI;iir;) ;rtlt'l hi stunril hairiI l Iit,-.i F lonrl l r, Friaris lilher 
hlidnt:a !ranctul i ity, hrimir ni-s,, tiulhviisrun ;, rld ri-;s %sFkrlnih ;tit(l starchintess, 
giiuliillltiirS ',ll,- '. adrl irit h re air,)rr lIIu i th;krtl t c uitirol 'rirctt re forcres oillim-il appoiix. rinimrindl lr:i, rfir.t lrrtrll-, nirrld thefr\s a; als i,s trin- is r'lar bet ierr
sthredinlnu ;illilitol hta;li,is F' Fridll mtip % ,ir hr'ti-l; Fr:1l a rimuiclh higlh r ii pulcture
hurte thin the (ri oltrrl All h\ iri riiriinmi %rtrs hirir+ (oilF lr rii chmietll subt iF tcok-rI 
slnuitl;ily dliurlin, .tr;e (i OW sri-rI-, it uo tei telrih. ;tillg,hRIlI. (AS) 

(01010
 

273FFI NAk',A/,AkI, 11.1 .; II AIXI Ill, \IOI AIN,I.'.1.; Jt.M. I)1; ItJIlASANl, FLA.

1)085. lodinica:c lhimllilii.:,+
-,- v I ilog,,raos ilef(c[iu nIirnl nrm llc:i -nlll .o

(lioulllIncinjr.n' anid Iih1 .,icl ilim r-nliu .,iof bean se d- inring .loralg.). Br-'glllitj 
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44(l):375-390. I'., Souli. Pt, Fi., 2) Ref., II. (Seca lie I'itoiuhimica, Inst. Ag~ronomico,
 
Cuixa Postal 28, 13.1)0 C-'rmpinr-rs-Sl', Btrasil)
 

rhaisCOIlIs vul'ars. Seed Storatige (ultvtrs i'roleir content. Sugar cotlent. Water con
tent. Fiber content. Starch cCrritetI. lat intelt. Btrazi. 

Seeds oF drY be i cv l.ico ?I t d ('alilyca %.er I hii'w I:aIl physicalIy,;it,a cI:racIri ,'d
 
3 ties dtii i, I I n iosI ;ge. SID)S ll)acr. lairide gel eicctriliinresis ,-itire gi ih ni
 
ilrtioCini sho kcd air increase iii tie nro of lie l
liarils at d sarrilli, prorbabily due to a
 
trlire lFICiCIrt il'i ,ii m1 of 

, 

plitt'lrl Ictioin lire(;I aid (;2 suhmiiits, hiin -wsr, %%ere
 

collstarit (albirt 00tt anid ). I r
'1 1,,( ,(0l) ,0iI)0, r,,e;; ital e.l, '; liie su.;ar, ;i] \ater
 
Conrttenlts lid Ilt ciall' e ditIllrgti ige, while fib'r ifcrt'l 
 rid i pd.s; dacn eae StrCh
 
Cointent also InohililyV1 Lit' I I 0.11- 1,1A1111tadtI X Hlla ire ity aci3ds LoniiraI 1rr'[ 

tent anid 'rxIii' %atrii IIr'IrcMsi-ciiiri to tht' jrt,;0 0t (lie acidity %;illnre V ater
 
absir ii ca; iactly 1iiiitai;IIN d ;rils ' oII ie pc'rcertrt;ge Needs
w ,.i co l'd I 'icic 1ir hi of 

witih hard co;it Xi not ,ak.id iv t,i';i' lhi' iiht;
ie I tie 2 cv. ,,as siular. (AS) 

2861 I SiI V\%RI(,11I , (. X. '' ',. I le kl if sorra,:, ,.ondilioniii:r t o c.liinieial treat
mI ni,; ill firm , i 'l t)rotli in digstihlh, iC h'ier,vi 1Irriri ,,Ihlrticacid idrol divalert
 
catiton r[ cuinkr . .i errr', (l'Ir,,t'r, 'lltri,,). l'th.Il. I hresj,. Ilirreni, N.A ., (or.ell
 
t;rriszrs,,iy. ' .I j.l.,I)3 l '.,II.
 

Iieli it i; t i.h,1 f %h iow-, :I,iiiit t ii, l id' illt i lhtt rI " Illi t o Irlreil 

stldti, d. St rag InI .l l,:0 W Tl; (Ii40hi,, I' t li rcl lit1 1 r ,I'Ii i ll(
creuel i111ie , ri j t l~ l i ii lir~iiit, oxtiructrt'e coi'ii'Jtririr ti1ttiS.an 

Ii-"' '1,''!!,'ct1, 
5 

1 iiis'tic oCIl ;tro0 \%ere Ts'utIlLA ;1t r CInuXc, rr'l -'L ) iercenrt RI I 
,


stuitig I it lrt ril, t tl ,t .III IIII hIllltt' lire . I i i,, r i a sr ili i1n! M 111"'al if)aHwt.11)Cro'o, ',lt. ,1 pc.~,,!tuO~it I'11lhlIl iirolrxd, readi'hwd. ph,-

wIall, i landi t id ., 1i '- i ' , Ii IIIh, il1 0 1 Xi d tht, iirldkI'i , tt l ii i ill aisI i ulll ' 

r%,'11,it Ilill l.
s ll I 1- mllii i Ili rtl irllihlll ii trlllrt'll ll pug aill;s.
 
. pl i -IUM lll ,di m .arlnia , ;ti %,Xiisui i i0jir rue mr
 
(i I dii l,,' 1 .i. t ,I-! i! ill: i ur,OwI\ id ttr
v.,1i ii ' hm tire ri ritto rrrr-t'Iloll| %i.' Inl i lg ll l~ , !t, ,~ 1ll.<;t%' .%I '1iiHlId, 1, ,.l h 1 >m l'f !,'lt lCI t 11OI [ ( ItLIC
 

kc '., ,ii , ti Is t .ald
 
Iii t'iillI,, ll l', ,, , ti l a iiir' (i 110 I o ak'lllli ooir
 

I t11,i i I %k '! nltti , Jil aIIi,intlitii c rlhrtcll, 
wsi I 1 -illt-. , p tli-i! 

diaticilrinl', ,IIi ', pi,.;r%,ll I ti,l e i ei li i id',. i ,'l rl;, n r (I ti hii ic 'tiii tit tiel t 

iicseihliiillit t;ih i riill, Ow p;',ll1gle hioii,, h 4an
bit ilcr), - I ldd i n i il p rlier] 

p~rol\tdik dl, W chl Ill im I t,llO [Il( (itthe ll., l; I 
', 

> I J! ll 
' 

I hit1w w ll ]lltlll'lll ptll vi!? tIIllllll 

289l '38A tl I..ll , I,II ! A .,aI.; < ; ,I,,lI I ; dll; II I6. l ewrllet; Ill plarJhtC li , rv' dotimlmm oiT ! .,' 'i~ r<,d k pI -,;clrlpo,' c' sol;4-l'l flll.lt
l lh.,'1id eli 
.as\ r,,i lIII, dd h ,;Ii ! ,,Ili tllim , l l, h 'rC.f-r lw " f l I; ('ai.'I lieI ;! f, < !'.. ll w'.<up i Ihlailii-urn ,.nl cartli'.l," Alustract 
tuplalkeof .N.a h oitl L ;d o~l't% ' dt' Sll ClIII111IMI t,l 
li~i','nii t N s-ile i ',riu th',,iiitcaseih(I)'Iss 'tiii Ili 

'idih ll'l'; kk';IS1111ll 1 )\ t ;fC k- i Mll d.S( 
l 1]-, tI )I'I]I-clll t't k;itIt,xlv 1,11"1timles o\w 1 l .;ater lllll ,%l ll , of! soakel~ d hca,;ns. 

lll llllll' ! bew ll.Ivi,)rit) ill pi d l,,,-,lih~ihilN, of H atl %%ll~rli-rut111 ltemr I h t enlhanice life 
dt!'wc'liill of lriil' I)iillll' 11h' C ir!,.c of Ih( !,ttidyt, p~h)'nc ;icid andilpro'lemll 

lial ifll m raed Dvialo Alrct ntrm 

VAIIW\II.,
2H'9.18 ,GIII lI.R,\, .I.1%1.; II,\V, N1.1.-, A(,W . 19MI[. 'lhl,effect of %ola.r 

ir)iio andii[ ht'Iiting lii Ire Ilrrnllles,, r I'ofiraw lq i h ra;iali,ihtihl, .Im,.iuge. Joii luulof Stored!e 
P'riloclhtl, I ridt-,e II Iltl., II. 

' 

(ID'ipt. of dllelllicil I.ngiiletr22(I:2-11-217. In., Sirrn. I in., 
ing Catholic' k., 1.0). Box 6,177, S i i )

, 
Clhile2 
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Phaseolus vulgaris. Drying. Solar drying. Seeds. Storage. Water content. Seed hardening. 
Temperature. Chile. 

Smalt white beans were dried and treat processed before storage. Water removal in a so
lar drier vas 1 times laster than conventional fielddI in in the pods. I leat Ireatneits 
included particle-to-particle roastrn:- using hot sand, arnd microwave heating. All samples
stored for 212 days at loss' MC (1-5 percent) showed a slow rate of hardening at a low 
temp. of I8 degrees Celsius arid a high temup. of 3,1degrees Celsius; hoswever, heat-treated 
and control beans becamie Ironctiharder when stored at a hoimidity of'9 percent and a 
temp. of 31 (eirees Celsius. I learing arid solar drying are elfective treatments prior to 
bean storage, as they greatly reduce moisture to safer levels. (AS) 

0613 

29626 S.KV\IIkI(III[', C.A.; SI II'., W.F. 19H6. Filed of .Iorage colition,; and 
chemical treatlments on s,,in ",itro prnilcin dittestitilit),, conuleinsed tlaninii, lh)tielirmnvt' 

acid andl,isalcint catini of cooked black (lm;rdnis; ,ournlal of Foodheari,; ulg::rik).

Science 51(4I):982-987. Ii., Sum. Itl., 22 Ref., II. (IM Mils1onte Corp., Rec.arch Center,
 
P.O. Box 90)), WaIhnnt Crck, CA 9)598, USA) 

Phaeolus sularis. Straj.e. l'emin-rallire, Relalie itimirihity, Proteins. )igestibility.
 
lannin contnienit. en.'yinnes. Plib.tic ;idnt. IJS,.\.
 

l n in 

c e;nr', In I-If tr ITT ll tIticl 

Itlack f);l- stot italet0 Or 0it ,s l :.l Sot 1ttpi _(,IltI I shIruset iriarked ill

lllov, ailld cet. i in itelltyifl pltit Is. (tmillg s in these
 
lift) CIe ',IlTl h I i lt si at ,rt,
lip 'nlir I IT , I Ir' %I r i ,'e (telsiTnoNIId St pIerCiritII I I. 
'IIlk, tr:ld rel , Il I ii i hm'ark tlli rnclallY 1lintiltriatend 
heawi; fi ,ldt lilliri imitril l isatin. Il, chailc litFimni tlirnd ,t'stihlility%cre
 
accoulut:iiinrtld 


er ri'c t i ollsc o e prlii hv srraktinll 

y linlm In ill( d'lr ta llr' cnlnucl. i;ruiiiiiu'; aint ill 

rdl',-ihlnuihny ' N intbhe>rpr;;niri dutni by Ini eactins bel eNi liro ini ant I;Ililiiis, especlally

high tolt. is .
 

;r ' nit lies. lrotelli 

t llni'iu,. C cil. of Ilfi't; btilllis ik attlec t v l lyphiinurl mnxlidaise activity'.

Fironiess Inrcre;ein d proin nit', inhlil decreaed as Ile phl tic acid
, content de-

crc;Led. (AS) Also 105t) 1050 1002 1012
 

OTTl1,4 

28910 V'IN Al, 0.1..; SI-ttit, P.A.; IOSI( NI', I.C. 1-086. ,lctcler:nlcnl ilecloonenl
 
ofi Iehurdi-t-cok ,lte iln rnals. C'real 
 I[oii', \rlorl 31(X):5itX,541t,542,5.16,55t1,5.52. 
I ii., s.i1. I[i1., 3I5 Itch., II. (lDlert. of (rairi Scieice & liih .ir),R ilnsw; Sttlae Uiiiv.,

i% :lh.l~lKalli
,i,,USA)
 

l'tu;ln,'nlAM-ohll rrti' *r Ikl'p ic . S t li deliq .-lt'. Sc It11. S Imrage. %%atrcirontet. Iiall 
statrch. (.;uhlV;Ils, I S.. 

I)iltorrti a;l , 'If ,ta 21 ( :%!.) NilItlrt Oft \ ;ter ;trttesh pitoi healns: uiulllla'lmlilltIrY 

(trve',,L dried mid ,rultd) ,lhiewd 2 rito h.i i i it )'aS a|nd 10 dIgri's ('c-iis that were 
0.S'IlAICh ll annd o nlln nrutiA ir ihlil', in. ml,,;11olli ll itIon. 15ITT n in water, 

fresth(tI linn,cotkiiml him') an ti] ha d ttu.m ik pilil Ia,; ) alprox. 12) miii. cooki' 
tillie)did iiuit Itns tbil li i l csn;iksuitl \Vtr i at 11Iakc:til ls i i r el, s iu i hulfers 
crnutalril0Uit 0 [lrirtt.t! ciloiamulntuclol, intuonon lardto-nook, slateliva dt'sehqled tile 
i mli-tralill ) a) I I14; tie boan s, or 'i- hItAll>nn imookal;t, in lilu p .%aier for 60)imrin. 
s.liti soikit at II 1 tor , da ;, it I I o.l for 1 dlivs. ;0 l II l,.$for 6 dtays, aid at p I 
. 1r \\ i1ollt it or r02itltliilrfr;tc 10.2 irilar) wias adtledt;i,.) twil Itl(1)i IIIIoii) 

to Own, m ifkllr, Iiln ni'JTri;it 'I t ., bi ne;iui 1IIt)10 
c io lo l ;iltih r %tki ; r 'ikit ('; irs .htr as 

-t1/ us 1., lh.1thiie reai d percertt 
,11 111, i, ir lr I0 I, corlnitrrrl htrarns stre 

hci . IR l all M illei lii , bi-t 1)th ';is i-solIt llI l .itio Cir k Crittih llat Olpposite tlies 
shc uis r dila If(i) lwiuucrit ,1 itlisi;ike'dR I I a -id tnttic Ctviu s rrr i i acidic rittlers 
it 4I1 diegitt C'islUrs. It;ai; that0 rieprone to the h;id-to-cnok state iiayhidheni during 
soakitit, ;iritrii nr'o (AS)r t; .
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ABBREVIATIONS AND ACRONYMS 

A 
ABA 

ac 
Af. 
a.i. 
AL 
alt. 
AMV 

approx. 
Ar. 
AS 
atm. 
ATII 

aV. 

BAP 
IIIINIV 
1CM V 

lIg. 
IIGNIV 

IIGYMV 

IILPI V 
1101) 
I11MV 
IIRMV 
IISMV 

IIV 

IIYNI V 
IIYSV 
ca. 
CANIV 

CCNIW 
ClIll 
CIBSV 


CI-C 
ClER 
CF 
CGR 

Cli. 
CI AT 


CI.M 
CIV 

CM 
cm 
CNIV 
CO) 
conch. 
Cl1 

Cs. 
CS L 

Angstrom(s) 

Abscisic acid 

Acre(s) 

Afrikaans 

Active ingredient 

Albanian 

Altitude 

Alfalfa mosaic virus 

Approximate(ly) 

Arab 

Author summary 

Atmosphere 

Adenosine 5'-triphosphate 

Average 

6-1lenzylaminopurine 
Broad bean mosaic virus 

Bean common mosaic virus 

Ilulgarian 

lean golden mosaic virus 

Iean golden yellow mosaic 

virus 

Ican linepattern mosaic virus 

Iioch mnical oxigen demand 

liear pod mottle virus 

Ilean rugosc mosaic virus 

lean southern mosaic 

virus 

Iliological value 

Bean yellow mosaic virus 

Hean yellow stipple virus 

Circa, approximately 
Cassava Alrican mosaic 
virus 
Cassava chip meal wastes 
Cassava bacterial blight
Cassava brown streak 
Virus 
Cation exchange capacity 
C02 exchange rate 
Cassava [lour 
Crop growth rate 
Chinese 
International Center for Tropical 
Agriculture 
Cassava leaf meal 
Cassava latent virus 
Cassava meal 
Centimeter(s) 
Cassava mosaic virus 
Chemical oxigen demand 
Concentration(s) 
Crude protein 
Czech 
Calcium stearyl laclylate 

CSW 
Cv 
cv. 
2,4-D 

)a. 
)c. 
I)M 


I)NA 
l)pt. 
DW 

I:C 
ElTA 


F 

11U. 

e.g. 

IELISA 

I MS 
I;1. 
I' 
I.s. 

expt. 

exptl. 

Fi. 

Fr. 

ft-ca 
FW 

FYNI 
g 
G 
GA 
gal 
G1: 
GlIR 
G I.C 
Gr. 
h1 

ha 
I ICN 
III)P 

I Ie. 
I li. 
III 
lip 
I lu. 
IAA 
IlIA 

IIIYAN 

i. c. 
II. 

Cassava starch wastes
 
Coefficient of variation
 
Cultivar(s)
 
2,4-dichlorophenoxyaccti
 
acid
 
Danish 
German
 
Dry matter
 
Dcoxyribonuclcic acid
 
Department
 
Dry weight
 
FEmulsiliable concentrate
 
I thylenediaminctetraacct
 
acid
 
lE
Ither extract 
European Lconomic Commun 
Ixcrnpli gralia, for exam 
IFnzyme-linkcd iinmunosorb 
assays
 
IEthyl methane sulfonate
 
Fniglish
 
Prcliminary Trials
 
Spanish
 
Experimeit(s)
 
Ixperimental
 
Finnish
 
French
 
Foot candle(s) (10.76 lu
 
Fresh weight
 
Farmyard manure
 
Grain(s) 
Giga (10(9))
 
Gibberell.- acid
 
Gallon(s)
 
Gross energy
 
Glucose entry ratc(s)
 
Gas-liquid chromatograph
 
Greek
 
I lour(s) 
I lectare(s) 
I lydiocyanic acid 
I lydroxypropyl distarch 
phosphate 
I lcbrcw 
I lindi 
I larvest index 
I horsepower 
II ungarian 
Indoleacetic acid 
Indolebutyric acid 
International Ilean Yield 
and Adaptalion Nursery 
Id ,st, that is 
Illustrations 
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in. 
In. 
It. 
IU 
J 
Ja. 
kat 
kcal 

kg 
km 
KNap 
Ko. 
kR 
I 
La. 
lab. 
LAf1)

LAI 

1at. 
lb 

1.1)50 
1II-R 
I.IR 
I.TC 
Ix 

NI 
Il 
Mal. 
sasIl. 


max. 

MC 
MI 1 
leq 

met. 
flg 

11ho 
mim. 

mill 

fil 

m1in1 
mM 

muo. 
nol. w t. 
[ip 
NIT 

NAA 

NAI) 

NADI I 

NAR 
NC F 
NF1 
N [R
NI. 


ins 
no. 
No. 
N P 
N PR 

Inch(es) 
Indonesian 

Italian 

International unit 

Joule(s) 

Japanese 

Katal 

Kilocalorie(s) 

Kilogram(s) 

Kilomcter(s) 

Potassium naphthenate 

Korean 

Kilorocntgcn(s) 

Liter(s) 

Latin 

laboratory(ics) 
Leaf area duration 

Lcal area index 

Latitude 

Pound(s) 

Mean lethal dose 

I and elictency ratio 

Leal formation rate 

Leaf protein concentrate 

ILux 

Nea ( 10(6)) 

I.leter(s) 


iI alay 

Meters ahove the sea level 

Maximum 

Moisture content 

Metabolizable energy 


tilliequ ivalet(s) 

Nlethnzoiiine 

M illigranit(s) 

Reciprocal oh 1t(s) 

Miltninl1U1 

Minute(s) 
M ililiter(s) 
Milliiieter(s) 
NIillimolar 
Montlh(s) 
N olccui ir weight 
Melting point 
Metric ton(s) 
Alpha-niaphlithalene acetic 
acid 
Nicotinamide adenine 
dMUcotide 
Nicotinamide adenine 
dinuclcotide, reduced form 
Net assimilation rate 
Net C02 exchange 
Northeast 
Net energy ratioDuttch 

Nanoincter(s) (10-9 fii) 
Number(s) 

N orwegiati 

Negative production factor(s) 

Net protein ratio 
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NPU 

NW 
OM 
oz 
p. 

P 

ia 

PAN 
PCN I 
PI)A 
PFR 
pH1 
Pl. 

kJ 
PAGE 
PP. 


pplhm
IPI 
ppm 
I'SA 

Pt. 
pv. 
Ref. 
resp. 

Rf 


RG R 
RI I 
RNA 
Ro. 
rpm 
Ru. 
s 
StIM 
SCN 
SCIP 
SI)S 
Sk. 

Sn. 
sp. 

spp. 
SSL 
SumIi. 
Sv. 
t 
Tali. 
TI)N 
temp. 
I A 
II1 A 

'II.C 
TNI V 
Tr. 
'ISII 
U.

l;I)PO 


Uk. 

UNIS 
U r. 
UV 
VANI 

Net protein utilization 
Northwest
 
Organic matter
 
Ounce(s)
 
Page
 
Probability 
Pascal(s) 
Peroxyacetic nitrate 
Pentachloronitrobcnzene 
Potato dextrose agar 
I'rotein efficiency ratio 
I lydrogen ion concentrati 
Polish 
Kilojoule 
Polyacrylamide gel elect 
Pages 

Parts per hundred millio 
Preplanting incorporatio 
Parts per million 
Potato sucrose agar 
Portuguese 
Pathovar 
Reference(s)
 
Rcspective(ly)
 
Retardation factor
 
chromatography
 
Relative growth rate
 
Relative humidity
 
Ribonucleic acid
 
Romanian
 
Revolutions per minute
 
Russian
 
Second(s)
 
Soybean meal
 
Thiocyanate 
Single cell protein 
Sodium dodecyl sulfate 
Slovak 
Slovene 
Species (singular) 
Species (plural) 
Sodiumtn stearyl-2-lactyla 
Sunmary 
Sweddish 
Ton(s)
 
Thai
 
Total digestible nutrien
 
Temperature(s)
 
Trypsin inhibitor activi
 
2,3,5-Triiodobenzoic aci
 
Thin-layer chromatograph
 
Tobacco mosaic virus
 
Turkish
 
'Ihyroid-stnnulatig horm
 
IJniversity
lridmne diphosphate glue
 

t Ikrainian 
Jnmodified cassava starc 

Irdtu 
Ultraviolet 
Vesiculo-arbuscular myco 



var. Variety(ies), varietal 
VEF Dean Team Nursery 
VFA Volatile fatty acids 
VICAR Central American Yield and 

Adaptation Nursery
vol. Volume 
VPD Vapor pressure delicit 

vpm 
vs. 
W 
wk. 
WP 
wt. 
yr 
/ 

Volume per million 
Versus 
West, watt(s) 
Week(s) 
Wettable powder 
Weight 
Year(s) 
Per 
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0491 0517 0531 0541 0583 0584 0594 

0607 0608 0612 0613 


COLEOI'IERA 
01100311 


CoII,.1'()I',ICI IUIM I.INI)EMU rIIANUM 
I)(SIASE CONTROIL. 


CI IIM ICAL CONTIROL 

0294S 


I ESISIANCI-

0057 


COILOMlIlA 
0009 0012 0017 0021 0050 0052 0056 
0058 0597 

CoN I POSIIN 

((1(5 0038 0(12 007.1 0075 0078 (1080 

0082 0113 0117 0118 0119 0120 0121
 
0122 0123 0121 0125 0126 0128 0130 

0132 0137 0150 0159 0164 0181 0239 

0249 0250 1262 0265 ((267 0301 (313 

0324 0329 0334 0338 0352 0362 0383 

0388 0,108 0412 0114 0,115 0,116 0417 

0,118 ((,120 0(121 0.122 (,123 0.124 1456 

0,157 0165 0505 0518 0521 05,17 05.19 

0551 0552 0558 0570 0587 0598 0611 

0613 
ASII CONIFNr 

((022 0090 0092 0101 0107 0127 0161 

0301 0306 0308 0310 0434 0438 0514 

0515 0517 0519 0538 05,11 0541 0556 

I)RY MAII FR 

0115 0301 0,148 0525 

FAT CONTENT 

0022 ((031 0069 (10920107 0116 0129 

0300 0308 0309 0310 0434 0438 ((502 


0507 0514 0517 0519 0538 0541 0556
 
0574 0610
 
MINERA. CONTI.NT
 
0031 0049 0051 0071 0079 0107 0108
 
0161 0235 0238 0301 0305 0306 0307
 
0308 0309 0310 0311 0387 0438 0463 
0502 0507 0533 0538 0541 0544 0554 

0566 0574 0585 
I'1Wo'l I1 ONTENI 
0001 0011 )019 0020 0021 0022 0(124 
0029 0031 0035 0039 0041 0015 0051 
0052 0053 0062 0069 0071 0084 0090 
0092 0097 0101 0103 0107 0111 0114 
0116 0127 0152 0160 0161 0162 0166 
01700171 0180 0183 0185 0190 0191 
0198 0202 0204 0207 0208 02W9 0211 
0213 (1214 0215 0217 0227 (1228 0230 
0231 0233 023,1 0235 0236 0237 0240 
0245 0259 0272 0273 0280 0282 0283 
0285 0286 0287 0288 0295 0301 0303 
0306 0307 0308 0310 0315 0326 0332 
1337 ((350 03(( 0367 0378 0380 0,13 
0431 0,138 0(44 018 0,463 0,181 0507 
0508 (512 0511 0515 0517 0519 0526 
0533 0538 (1539 0514 05,18 (556 0561
0566 0568 0571 0573 0574 0583 0589 
0610
 
VI IAMIN CONI'FN F
0031 001] 0(11790305 (318 0309 0310 
0130 0138 0.463 0187 05,14 
WATIIt CONI -N I 
0092 0101 (1lUg 0138 0110 0141 0142 
0161 0162 01(87 0289 0303 0306 03(18 
0310 0.134 0416 0(,161 0462 0461 0514 
0515 0519 0531 05,10 0543 0541 0554 
(556 0562 ((581 0585 0586 0591 0592 

593 0591 (1595 0596 0(103 0604 0605 
0606 0(08 (1610 0612 0614 

CO NSUMI I' 1IN 
011 0015 0018 01126 0028 0431 0486 

0569 

(O((1KIN( 
(028 0031 00.15 0055 0056 (1057 0058 
0072 0116 0121 0123 0128 0131 0157 
01(2 0201 0206 0210 0302 0303 0308 
0352 0371 0383 1398 0411 (0,129 1431 
0,135 0,135 0.1.10 0142 0,145 0.118 0.149 
0,155 0160 (.163 0.183 0,487 0188 0489 
0491 0,1951.1980499 0505 0509 0520
 
(1521 0529 0531 0531 (1532 0534 0535 
0531 0539 05.10 (15,11 0542 05,13 0546 
05.17 15,19 0551 0555 0556 055705,18 
0559 0561 0562 0563 0564 0584 0592
 
(1594 0595 0596 0597 0598 0599 0602 
0603 0604 0605 0609 0611 0614 
NJI'RI IIVE VAL(UE 
0003 0011 0015 0038 00.190065 0202 
0209 0280 0289 (1317 0330 0333 03,12 
0350 0380 0412 0,124 0427 0436 0,138 
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0439 0446 0447 0454 0456 0511 0512 
0519 0521 0522 0525 0528 0533 0537 
0538 0544 0545 0551 0553 0558 0565 
0587 0589 0600 0601 

COPPER 

0110
 
SED
 
0305 0306 

COSTA RICA
 
0105 0174 0411 0472 0543 0592 0605 

0608 


CO YII)DONS 
0017 0125 0128 0146 0167 0172 0178 
0212 0219 0224 0241 0257 0260 0263 
0265 0270 0271 0354 0376 0381 0391 
0457 0472 0585 0586 0588 
GERM INATION 
0120 0145 0296 0508 

CUIIA 
0291 0444 

CU LTIVAI'S 
0001 0006 0007 0010 0027 0132 0036 
0041 0052 0056 0063 0072 0090 0094 
0108 0114 0117 0118 0127 0132 0134 
0135 0136 0146 0147 0147 0151 0163 
0161 0166 0170 0174 0176 0177 0179 
0185 0191 0203 0204 0206 0214 0215 
0216 0217 0218 0223 02260229 0230 
0231 0232 0231 0235 1236 0237 1241 
02,1602,160251 0274 0278 028110281 

0282 0283 0281 0285 0286 0294 0295 

0306 0309 0311 0313 0314 0332 0333 

03,19 0351 0355 1356 1359 11368 0369 
0371 0373 0378 0379 ((388 0392 0393 
0396 0405 0.110 0411 0,122 0:129 0131 
0433 0,13,10-1350.1350.1370.1380.139 
0442 0443 0446 04.,18 0,1520441,9 0.150 
(0,155(,1590461 0165 0169 0.17110.172 
0.175 11479 0,181 0.185 1,186 0,18805(12 
0504 0506 0520 0522 0526 1539 0555 
0556 0559 (1563 0570 1572 0573 0578 
0581 0581 0589 0610 0614 
AI)AI"I'AIION 
0115 
G(IIRNi 'LASNI 
0057 0058 0155 02,13 
II)I-NI'IFI:'ATION 
0252 
PLANT ;NTO)UCIIONS 
0057 

CULIVATION SYSTIEMS 
1040 0047 0319 

CYSTINE 
0024 0149 0151 0156 0157 0215 0487 
0488 

CYTOLOGY 
0377 0462 0546 0564 0585 

I)ATAIIASE 
0059 

I)INMARK 
01100126 

DI-TERIORATION 
0069 0430 0432 0542 0543 0595 
MECHANICAL, I)AMAGI 
0451 

DEVELOPMIENT 
0050 0055 

DEVELOI'MENIAL STAGES 
0174 0,1080585 0586 
FI.OWERING
 
0295
 
GERMI INAIION
 
0120 0198 0311 0322 0,1730507 0508 
05,16 0591 0593 0604 0608 
MATUIRATION
 
0587 

DIETARY VALUE 
0003 0031 0033 0034 00,110043 0053 
0061 0166 0069 0075 0077 0081 0091 
0095 0096 0098 0099 0100 0103 0104 
0110 111110123 0135 0137 0185 1186
 
1188 0189 1190 0195 0198 0199 0202
 
0204 0205 0206 0207 0208 0209 0210
 
0211 0232 0273 1289 0309 0313 0314 
(1315 0327 13,110312 0350 0364 0398 
0399 04 13 0115 0417 0418 0419 (1420 
0,1210424 0.1280449 0450 0,1650485 
0489 0507 0509 0517 0523 0524 0533 
0538 0550 1553 0566 0587 0599 0611 
0613 

I)I!'IS 
0002 0001 0124 (1030 (1033 0034 0047 
0051 0060 0061 0062 0063 0065 0066 
0067 (1)68 0(170 0071 0074 0075 0076 
0(177 0(178 0079 0(183 0084 0(186 0087 
01188 0089 0092 0093 0096 0097 0098 
0099 0100 0102 010.1 0105 0108 0109 
0110(0111 0157 0158 0163 0168 0195 
0198 0200 0201 0282 0312 0314 0315 
0320 0321 1323 0338 0340 0343 0344 
03,15 0347 0357 0359 0361 0364 0368 
1372 0384 0385 0386 0389 0390 1395 
0403 0109 (1411 0421 0488 0493 0497 
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0511 0521 0525 0526 0528 0532 0539 
0545 0550 0565 0571 0587 

DIGESTIIII.ITY 
0014 0016 0030 0031 0033 0035 0043 
0058 0067 0075 0077 0088 0094 0096 
0098 0099 0103 0110 0111 0135 0137 
0165 01860188 0189 0193 0194 0195 
0198 0199 0200 0201 0202 0203 0204 
0205 0206 0207 0208 0209 0210 0211 
0273 0282 0289 0309 0313 0314 0315 
0332 0341 0342 0350 0411 0413 0415 
0417 0418 0419 0420 0421 0424 0449 
0488 0489 0507 0509 0520 0521 0523 
0528 0531 0532 0537 0539 0550 0566 
0587 0611 0613 

DISEASIE CONTROL 

MYCOSES 

0294 


DNA 
0393 0394 0396 

1)OMINICAN RI-PU I1LIC 

0044 0554 0594 


I3R(3LGI IT
 

0059 


DRY NIATIR 

0115 02000301 0123 0448 0525
 

DRYING 

0139 0446 0517 06080612 


DUNG 

0307
 

DWARF IEANS 
0251 0478 

ECOLOGY 
0008 0029 0170 0332 0445 

IECONOMICS 
0011 0015 0027 0054 0486 

IECUAI)OR 
0044 


EGY PT 
0164 


IIIECIRON M ICROSCOI)Y 
0203 0248 0249 0377 0458 

EIMIIR(YO 
0146 0260 0434 0457 0586 


ENZYMIES
 
0036 0088 0112 0127 0130 0145 0172
 
0193 0201 0208 0227 0228 0274 0282

0296 0297 0298 0299 0313 0316 0320 
0321 0322 0324 0325 0327 0328 0335 
0336 0337 0339 0341 0342 0343 0344 
0360 0367 0381 0390 0402 0415 0416
 
0420 0427 0433 0497 05230586 0595
 
0613
 

1'XPERIMIENT DE'SIGN
 
0174 0220 0291 0431
 

FAT CONTIINT 
0022 0031 0068 0069 0092 0104 0107
 
0116 0200 0300 0308 0310 0438 0458
0502 0507 0514 0517 0538 0574 
SFI)
0129 0309 0434 0490 0519 0541 0556 
0610
 

FAI'Y ACIDS 
0104 0128 0129 0300 0309 0433 0506 

FIRMENI'ATION
 
0185 0419 0503
 

FIIATII. IZlRS 
0042 00,18 02920214 0246 0216 0291
0293 0294 029) 0307 0311 

FIlER CON IENT 
0022 0041 0064 0080 0082 0107 0108 
0116 0122 0127 0176 0194 0200 0301 
0308 0309 0310 0507 0514 0517 0519
0524 0538 054!1 0544 0552 0558 0610 

0169 0173 0219 0220 0281 0291 0293 
0351 0356 0,137 

FIAIU 1 1:NC 1
0492 0193 0,194 0497 05050495 0,196 

FL.OWEItNG;
 

0153 0295 

FOOD ENiRGY 
0012 0048 0060 0069 0091 0506 0520 
0533
 

FRA NCE 
00416 0125 0275 0278 0335 0395 0524 

FRUCIOSE 
0121
 

ItJSARIUM SOILANI PIIIASlIOLI 
0197
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GENES 
0218 0220 0231 0236 0241 0275 0279 
0283 0393 0394 0396 0437 0461 0468 
0469 0470 0471 0474 0475 0476 0480 
0482 

GENOTYPES 

0021 0148 0219 0224 0410 0412 0450 

0572
 

GEOGRAV'IIICAL DISTRIBUTION 

0005 0006 0007 0008 0013 0037
 

G.RMAN DIEMOCRIATIC REP'IIIIC 
0253 

GERMINATION 

0118 0198 0311 0322 0324 0479 0507
 
0509 0600 
SEEI) 

0120 0145 0197 0254 0258 0296 0323

0459 0461 0473 0506 0508 0546 0591 

0604 

TEMIPIRATUIRE 
0593 0608 
TOXICITY 
0453 

GEIPLMI.ASM 
0021 0037 0(55 0057 0058 0059 0155 
0222 0242 0243 


GII(IIERElILINS 
SEED 
0261 

GLUCOSE 
0074 0121 0423 

GREEN MANURES 
0032 

GROWTI I 
0014 0169 0174 0326 0347 0588 

G UATEIMALA 
0001 0011 0016 0044 0045 0049 0065 

0093 0094 0096 0097 0098 0108 0144

0200 0207 0209 ((285 0286 0314 0415 

0416 0,117 0418 0121 0432 0489 0523 

0527 0535 0539 05,100542 0557 0600
 
0601 0604 


I	IA RVI-STING 
0029 0042 0437 0.1900571 

1EAT TREATM I-Nr 
0080 0081 0162 0187 0198 0199 0326 
0330 0367 0374 04(16 0520 0525 0607 

IIl-rROSIS 
0437 0450 0482 

I	IEFIROZYGOSIS
 
0223
 

IIISTIDINE 
01440155 

IIISTORY 
0005 0008 0009 0032 0054 

IIONDUIRAS 
0044 

IIOSIS AND IA'I'IIOGIENS 
0197 

HOT WATER TREATMENTS
 
0579
 

HUMAN NUTRITION 
0003 0011 0012 0014 0015 0020 0024 
0026 0031 0033 0034 0038 0040 0041 
0043 0044 0047 0049 0050 0051 0053 
0062 0063 0069 0070 0071 0072 0073 
0074 0075 0076 0077 0081 0086 0087 
0089 0090 0091 0093 0094 0096 0097 
0098 0101 0101 0102 0103 0104 0105 
0106 0108 01100111 01170122 0123 
0133 0137 0147 0151 01580168 0171
 
0182 0183 0186 0189 0190 0198 0199
 
0202 0209 0211 0215 0289 0298 0303 
0316 0317 0318 0319 0325 0327 0328 
0329 0332 0333 0336 0337 0342 0350 
0352 1355 0360 0370 0371 0380 0383
0384 0385 0395 0,103 0412 0415 0419 
0,124 0.426 1427 0428 0431 0436 0444 
0456 0460 0465 0486 0491 0496 0499 
0505 0506 1509 0511 0512 0514 0517 
0519 (1520 0522 0526 0533 0533 0536 
0538 0539 0542 0544 0551 0552 0553
0558 05(6 0567 0569 0572 0573 0575 
0583 0594 0597 0600 0601 0602 0606 

UIIMAN PIIYSIOIOGY 
0365 0,1070493 0498 

IIYIDRIDIZIN(G 
0059 0147 0148 0213 0244 0245 0396 

I IYII II)S 
0019 0257 0470 0478 

i IYI)ROI.YSIS
0155 0178 0193 0208 0224 0255 0256 
0258 0298 0312 0363 0498 

IIYIOCOTYI 
0167 0469 0470 0472 0478 0608 
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INDIA 

0505 0548 0580 


INDUSTRIALIZATION 

0017 


INFLORESCENCES 

0484 


INI III1r1ORS 


0004 0011 0015 0022 0035 0067 0108 

0186 0193 0198 0201 0204 0274 0296 

0312 0313 0318 0320 0321 0324 0325 

0327 0328 0335 0339 0344 0345 0358 

0367 0373 0453 0475 0492 0495 0507 

0532 

G ,OWTII
 
0347 


INJURIOUS INSECIS 
0007 0009 0059 

COLEO 'PA

01100311 


IN I'F.RCROING 

0032 0319 
ZEA MAYS 
0047 

IRAN 
0208 

IRON 
0036 0082 0110 0290 0308 0502 u...0 

LEAVES 
0071
 
SEEI) 
0292 0305 0306 


IRRAI)IATION 

0251 0278 0279 0280 0281 0282 0283 

0284 0285 0286 0430 0444 0607
 

IRRIGATI~ON 
0009 0032 0295 0307
 

ISARIOPSIS GRISEOLA 

RIISISTANCFE 

0057
 

ITA LY 
0391 0393 0396 0504 0573 

JAPAN 
0124 0384 


KENYA 

0026 0041 0044 0329 


LAIBORAFORY ANIMALS 
0002 0004 0010 0016 0030 0036 0060 
0061 0064 0065 0068 0073 0085 0087
0093 0102 0111 0157 0194 0200 0203
 
0205 0213 0247 0312 0316 0323 0338
 
0345 0346 0347 0359 0361 0364 0368
 
0384 0386 0390 0411 0423 0453 0488
 
'14920494 0497 0513 0521 0528 0531
 
0532 0545 0550
 

LAIIORATORY IEXI'iRMF.NTS 
0030 0078 0130 0136 0138 0165 0169
 
0173 0177 0225 0250 0254 0260 0262
 
0268 0269 0274 0283 02F7 028R 0322
 
0324 0326 0328 0373 0419 0431 0457
 
0475 0476 058f 0588 0592
 

I.FAF Alt,lA 
0293 

LEAVES
 
20011201S0I2001250241 02700291
 

0302 0312 0376 0381 0391 0433 0457
0472 0475 0508 
MINERALS AND NUTRILNTFS
0071 0287 

LEC'I NS 
r
0108 0276 0316 o: 0342 0370 0383
0384 0385 0386 03 ;'0390 0394 0395 

9396 0397 0400 0401 0402 0403 0404 
0405 0406 0407 0408 0416 0418 0556
 

LEGAL ASPECTH
 
0432 

LEGUNIli C(2R 
0012 0014 001., .0022 0023 0030 
0149 0167 0200 0216 0225 0257 u266 
0281 0321 0325 0346 0355 0426 0496
 
0565
 

LIIGIT
 
0013 0477 

iYSINE
0001 0011 0022 0024 0062 0073 0162 
0202 0218 0454 0487 0488 0528 0606 

MACROIPIIOMINA PIIASEOLI
0197 

MAGNESIllM 
0046 0071 0153 0305 0308 0311 0502 

MA I.AWI
 
0044 0301
 

MANGA FIiSEU
 
03(15
0304 0387 0521
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MANIIIOT ESCULENTA 

0061 


MANURES 
0032 0307 


MAPS 

0008 

MARKE'I'ING 
0028 0432 

MATURATION 

0029 0260 0287 0571 0587 


MECIIANICAL DAMAGE 

0437 0451 


MICIANIZATION 
0048 0515 0534 

MIFrAIIOLISM 
0071 0112 0145 0322 

ME I' IIONINIF 
0001 0004 0010 0011 0022 0024 0033 
0039 0061 0062 0064 0066 0073 0094 
0143 0147 0147 0148 0149 0151 0155 
0156 0157 0158 01590161 01950196 
0207 0214 0215 0217 0218 0220 0221 
0224 0230 0238 0411 0,154 0487 0488 
0489 0512 0513 0528 0531 0571 

MEXICO 
0007 0059 0063 0113 0114 0127 0166 
0176 0180 0274 0283 0284 0330 0449 

0511 

MICROIIOLOGY 
0503 

M ICRON UTI I:NTS 
0042 0102 0110 0214 0308 0311 0502 

MINERAl.1(ONTNT
0010 0031 0036 00,16 00,19 0051 0079 
01070108 0131 0161 0235 0301 0307 
0308 0310 0311 0387 0138 0458 0463 
0488 0502 0507 0533 0538 0544 0566 
0574 0590 
LEAVES 
0071 0291 
PO)S 
0585 

S EEl)
0203 0218 0238 0291 0305 0306 0309 
0490 0506 0541 0554 

MINERAl. I)IEICIENCIIES 
0032 


MINERALS AND NUTRIENTS
 
0032 0049 0073 0360
 
CALCIUM

0046 0071 0102 0305 0306 0308 0311 
0387 0502
 
COPPER 
0110 0305 0306
 
IRON 
0071 0110 0305 0306 0308 0502

MAGNESIUM
 
0046 0071 0305 0308 0311 0502
 
MANGANESE 
0305 0306 0387 
NI'rI(GrN 
0048 0108 0111 0190 0214 0235 0238
0311 0591 
PI IOSPI I)RUS 
0042 0287 0288 0305 0311 0573 
POTASSIUM 
0046 0209 0288 0305 0306 0308 0311 
0502 0573
 
ZINC 
0042 0102 0110 0214 0305 0306 0308 
0311 

MUTATION 
0216 0240 0251 0i78 0279 0281 0284 
0285 0286 0349 0i96 0471 0472 0473 
0479 0J80 0,181 

MYCOSIES 
0006 
EI)EM IOLOGY 
0294
 
S1'ED
 
0490
 
TIEM PI'IA'I'U ItF 

NE'TI IIEItA NIDS 
0059 
0 

NICARAGUA 
0442 

NI;ERIA
 
0428 0544
 

NrIIOG EN 
0036 0070 0075 0108 0131 0145 0150 
0153 0172 0178 0200 0203 0238 0256 
0267 0312 0323 0358 0363 0487 0488 
0,190 0497 0521 0591 
FI:T11.IZIIS 
0048 0214 0246 0246 0291 0292 0293 
03(17 0311 
NUTRIENT UIIAKE
 
0290 0292

PI.ANT ASSIMILATION
 
0585
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PIOTijIN CONTIENT 
0001 0004 0010 0018 (1022 0030 0060 
0111 0143 0144 0151 0154 0155 0156 

0169 0173 0176 0190 0196 0213 0214

0218 0219 0235 0269 0291 0293 0301 
0307 03,16 0357 0454 0531 0565 

N'IROGIEN FIXATION 

0044 0059 

NODULATION 
0029 0291 0353 
M INIERA [S A NI) NUTRIENTS 
0032 

NOXIOUS ANIMALS 

0110 0311 


NUCLEIC ACIDS
 
0393 0393 0394 


N tllIENI LOSS 
0193 0333 0,154 0,157 0532 0550 0573 

NUTRI ENT SOI.UTION 
0046 0288 

NU'IRIEIN UITAK
0290 0292 

NUTRITIONAI. RIEQIJ ItENI ENTS 
0048 0214 0288 0294 0299 0307 0311 

NUI II'IVV VAI.JI; 
0001 0002 0(03 0004 0009 0011 0012 
0015 0016 0017 0018 (019 (1020 0022 
0024 0025 0027 0030 0031 0032 0033 
0036 0038 0(,10 (041 0042 (1043 0047 
(0,19 0051 0053 0059 0060 0061 0062 
0(063 0064 0065 0(67 0069 0077 0078 
0079 0081 0083 00,I (0,5 0086 0090 
(1091 0092 0093 0096 0099 01M (102
0103 0108 0110 0111 0122 01413 (144 
0158 0161 0171 01830186 189 P190 
(193 0191 (195 (196 (198 0199 0202
0203 0209 0211 0215 0221 f,280 0282 
0289 0290 0307 0310 0314 0315 0316 
0317 0319 0323 0326 0329 0130 0333 
0336 113,2 .350) 0361(1 ('. (3,0 (31890109 0410(0 04 (111 0(1lP) 021 0127 
(128 030 0.36 (113 03119 (31 03 1;
04,17 0,153 04:,,0 (156 ()'()7 ((.j1 0533 
0512 0513(3519 (}53322 (525 0526
0528 0533 0537 0538 0544 0515 0550 
0551 0552 (553 0558 (565 ((566 0571 
3572 0573 0583 0587 0589 0590 0600 
06(01 ((06 

OCEA NIA 
0099 0308 0525 


OIl1IONMVIA PI IASEOLI
 
RIESISTANCE
 
0057
 

ORGANOIE1I IC IIOI'IEIFIIS 
0106 0300 0439 0444 0449 0510 0517 
0580 0583 0609 

PACKAGING 
0572 

PALATA III.'Y 
0003 0095 0431 0465 0485 0529 0599 

PA N('IWATIC ANIYIASES
 
INI111311ORS
 
0320 0532 

iIENICIIIIUM 
0410 

IPRU 
0059 0473
 

PEST CONTROL.
 
0044 0055 0294
 

iI.H().HLES 
0115P132 

PI 
0032 0012 0153 0183 0256 0258 0264 
0269 0299 0324 0330 0523 0589 0614 

I11IASEOI.I.IN 
0165 0167 0228 0231 (1232 0236 0237 
0238 0239 0241 0277 0388 0392 0414 

11IASI-OIIJS ACIYIIF(OIIUS
 
11005 0212 0226 0316
 

PIIASIEOI.US AURI-US
 
0267
 

I'IIASlI.IJS C(OCINEUS
 
0005 0019 0029 0053 0114 0176 0180
 
0212 0245
 

I'IIASIEOI.IUS I.J NAI (IS
 
000i 0013 0039 0035 0383 0212 0427
 
05411 

PIASIEOI.US NII-ACAI.F.I 
02,14 

IIIASIEOIJS IOI.YSIACIIYUS
 
(1244
 

I111 NO I. CO NTI:NIT 
0021 0038 0045 0108 0313 0315 0333
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0409 0414 0415 0416 0417 0418 0420 
0421 0422 0423 0424 0537 0556 0561 

0595 0596 0598 0611 0613 

PI IIILIPPINES 
0510 

PI IOSPI IO1RLJS 
0042 0128 0153 0214 0256 0287 0288 
0305 0306 0311 0502 0521 0573 
NUTRIENT UIM'AKE 
0290 0292 

PLANT ASSIMILATION 

0585 


PI IOITOPIRIOID 
0059 

PI IOTOSYNTI IESIS 
0312 

PI IYTIC ACI1) 
0613 

P IY 'IC ACI1) CONITENT 
0449 0556 

I'I I'IAIEI.XINS 
0231 02.'2 0236 0237 1238 0239 0241 
0277 03.8 0388 0392 0114 

P 1YI'OI IIM A(;(; 1.I''1 NI NS 
0002 0108 0112 0177 0189 0203 U2,11 
02,17 0255 0270 0271 0276 0321 0329 
03,12 03,15 0316 03,17 03,18 0319 0351 
0352 (3353 0354 0355 0356 0357 0351 
0359 0362 0363 0361 0365 0366 0367 
0370 0371 1372 0373 (1374 0375 0376 
0379 0381 0385 0391 0392 0393 0394 
0395 0396 0399 0,102 0,103 0405 0,106 
0,111 0416 0,118 0453 1520 0532 0556 

I'LANT ANATOMY 
0006 (10(17(109 0(09 0023 0032 0052 
0124 0125 0126 0127 0129 0166 0188 
0193 0210 02,11 0252 0253 1)274 0277 
0283 0284 0287 0288 0299 0308 0311 
0322 0377 0,106 0,4080415 0,116 0437 
0451 0,158 046,1 1471 0.184 05(18 0534 
0563 0564 0570 0587 0599 0608 0612 
0614 

PLANT ASSIMIIATION 
0187 0192 0,1590584 0585
 

PIANT IRIIIEIN(l 
0016 01008 0009 0014 0021 0038 00,10 
0044 0055 0169 0171 0214 0217 0222 
022.! 0226 0230 0236 0237 0275 0280 
0350 0392 0446 0,152 0461 0476 0,182 
0526 0578 

CROSSIIREFEDING 
0025 0215 0450 0466 0561
 
IIYIDII)IZING 
0059 0148 0244 0245 0396
 
NILTATION 
0240 0251 0284 0285 0286 0349 0396
 
0471 0472 0473 0481
 
SI'II-. I'ION
 
0020 0025 0029 0039 0231 0283 0284
 
0437 

PLANT )IFV['LOPNI I)N'
 
0029 0129 0153 0284 0287 0324 0326
 
0459 0571 0587
 

PI.A NT I IA BIlT 
0009 0029 0032 0251 0439 0467 0590 

PLANT NUTRITION
 
0017 0531
 

PIANT PI IYSIOI.OGICAL i)ISORI)ERS 
0286 0437 0459 

PLANT I'1IYSIOLOGICAI. PROCESSES 
0324 0508 
PLANT ASSIMILATION 
0192 0459 0584 

PI.ANT PIGMIENIS 
0312 

I"IANT RESPIRATION 
0490 0585 

I'I.ANT TOXINS 
03,10 0370 0371 

PILANIING 
0038 0058 
SPACING 
0032
 

POI) CI IA RACI'lRS 
0467 

PODS 
0013 0023 0115 0132 0150 0173 0179 
0219 0287 0293 0476 0478 0484 0570 
0585 0587 

POL.ANI) 
0251
 

POTASSIUM 
0046 0153 0209 0288 0305 0306 0308 
0311 0502 0573 
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PROCESSED PRODUCrS 
0038 0095 0106 0107 0127 0133 0136 
0137 0161 0192 0300 0336 0440 0441 
0465 0500 0501 0502 0503 0517 0524 
0560 0566 0567 0569 0572 0573 0574 
0575 0576 0577 0578 0579 0580 0581 
0582 0583 0584 0614 

IROCESSING 
0028 0038 00.10 0065 0088 0099 0133 
0134 0137 01390162 0182 0185 0186 
0189 0190 0192 0200 0269 0317 0329 
0419 0422 0434 0440 0446 0447 0460 
0501 0502 0503 0504 05050514 0515 

0517 05200523 0526 0555 0556 0560 
0566 0567 0572 0573 0576 0577 0578 

0579 0581 0584 0589 0590 0600 0601 
0607 0608 0612 


PRODIJCIION 
0017 0020 0028 0032 0153 0281 0293 

PRODUCTIVITY 
0169 0174 0215 0278 0293 


PROPAGATION 
0059 


PROTEIN CONTEN I' 
0001 0004 0010 0011 0012 0019 0020 
0022 0024 0027 0031" '931 0(0410051 

0052 0053 0055 0 .M58 0060 0062 
0068 0069 0071 0084 0088 0092 0097 
0101 0107 01i10116 0127 0143 0151 
0154 0158 0160 0161 01620(166 0168 
0169 0170 0171 0174 0(80 0185 0189 
0190 0191 0194 0198 020202(04 0208 
0209 0211 0217 0224 0230 0233 0235 
0259 0273 0280 0282 0283 0288 0301 
0307 0308 031(0 0315 0326 0327 0337 
(1345 0346 0350 0357 0360 0373 ((378 
0379 0380 0409 0411 0(35 0435 0,138
0444 0453 0454 0463 0.179 0,189 ((507 
0512 0514 0517 0522 0531 0533 (53, 
0544 0561 0565 0566 0568 0571 0!13 
0574 0583 
PODS 
0179 0219 0287 
S1II)
0016 0017 0018 0021 0029 0035 0039 
00,15 0065 0090 0103 01 H 014401,16 
0149 0152 0155 0156 0173 0176 0177 
0183 0184 0196 0207 0212 02(3 0214 
0215 0216 0218 0222 0225 0226 0227 

0228 0231 0234 0236 0237 0240 0245 
0254 0266 0269 0271 0272 0279 0281 
0284 0285 0286 0291 0293 0295 0303 
0306 0332 0361 0367 0413 0434 0,448 
0481 0508 0515 0519 0526 0539 0548 
0556 0588 0589 0610 

PROTEIN DEFICIENCIES
 
0012
 

PROTEINS 
0(003 0048 0070 0076 0078 0085 0087
 
0093 0100 0105 0129 0157 0167 0182
 
0187 0191 0192 0223 0232 0236 0239
 
0243 0275 0278 0296 0317 0328 C330
 
0334 0338 0339 034)0 0368 0372 03h0
 
0382 0386 0388 0389 0391 0392 0393
 
0397 0430 0548
 
AMINO ACIDS 
0014 0016 0033 0053 0064 0067 0068 
0073 0088 0094 0103 0111 0171 0172
 
0178 0185 01890190 0193 01950207 
0208 0216 0222 0255 0258 0262 0263
 
0265 0267 0273 0290 0292 0324 0327 
0359 0367 0379 0513 0573
 
ANALYSIS 
0064 0068 0108 0112 0145 0154 0156
 
0181 0189 0194 0208 0220 (1221 0222
 
0225 0227 0228 0229 0242 0244 0246
 
0246 0247 0248 0249 0250 0252 0253 
0255 0256 0257 0258 0259 0260 0262
 
0263 0264 0265 0268 0269 0270 0272
 
0273 0274 0276 0277 0290 0292 0297
 
0322 0324 0358 0362 0367 0381 0436 
0497 0528 0588

IG I.S'I 11111.l'Y 

0014 0016 0033 00,13 0067 0075 0077
 
0088 0094 0096 0098 0103 0110 1OI
 
0165 0186 0188 0189 0193 0194 0195
 
0198 0199 0200 0201 0204 0205 0206 
0207 0208 0209 0210 0211 0273 0309 
0313 0314 0342 0415 0,|18
0419 0420
 
0421 0520 05230528 05500613
 

I'SMiIJI)OMONAS SYRINGAE P'V. PIIASIOIIC 
0057
 

IIERTO RICO 
0021 0040 0179 0244 0414 0502 0555 

I)YTIIIUM U'IIMUM 
0197 

RAINFAII. 
0311
 

RIELATIVE IIUMIDITY 
0609 0613 

IlI:SIEARlCk 
0018 00.7 0118 0130 0136 0138 0250
 
0274 0283 0287 0288 0322 0324 0326 
0328 0373 0419 0437 0457 0567 0592 

RIIIZOIIIUM PIIASEOLI 
NOI)(JI.ATION 
0291 0353 
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RIIIZOCTONIA SOLANI 
0197 0586 

RIIIOFLAVIN 

0001 


RNA 
0223 


ROOTS0046 0115 0132 0353 

R.OTATIONAL CROPS-
0040 


RWAND)A
0057 0481 0563 


SALINITY 

0046 0458 


SCI.EROIUM ROI.FSII 
0197 


S0596 

0113 0115 0117 0119 0129 0140 0142
0157 0167 01860223 02,12 0246
02,14

02,160248 0251 0257 0260 0264 0268 
0297 0301 0305 0309 (1325 0329 0334 
0339 0353 0355 0356 0359 0366 0374 
0388 0410 0417 0,1260.1330440 04,142
0443 0,1450,14904852 0.1550456 0457 
0.160 0,1640,174 0,1740480 0,1850,186 
0500 0501 0504 0520 0527 0549 0564 
0581 
AMINO ACIDS 
0014 0016 0018 (091 0103 0144 0146 

0149 0150 0152 0153 016410172 0178

0203 (1207 0212 0216 0218 (1222 0238 

0258 0261 0262 0263 0265 0267 0292 
0303 0323 0332 0358 0361 0367 0,187 
0515 
I)ISIASliS AND PATIlIOGINS 
0029 

G(;NElICS 

0147 0215 (1218 (1221 0229 (1231 0239 

02,130275 0282 0,161 0,17104882
GERM INATION 

01M0 01,15 0258 0296 0323
0197 025,1 
0459 (1473 0506 0508 05,26 0591 0604 
lIROl)UCI'ON
0153 0293 
lP(O'IEIN CONITNT 
0016 0017 0018 0(21 (029 0035 0(139
0(2,15 0(265 0090 0103 0114 044 0146 
0149 0152 0155 0156 0173 0176 0177 
0183 018.4 0196 (1207 0212 0213 0214 
0215 0216 0218 0222 0225 0226 0227 
0228 (1231 0238 0236 0237 0240 0245 
0269 0271 0272 027960281 0284 0285 

0286 0291 0293 0295 0303 0306 0332 
0361 0367 0413 0434 0448 0481 0508 
0515 0519 0526 0539 0548 0556 0588

0589 0610
 
STORAGE 
0045 0054 0138 0141 0159 0265 02660267 0429 0461 0477 0490 0,1910519
 
0534 0541 0542 0543 0546 0554 0589
 
0591 0594 0595 0596 0598 0602 0603
 
0604 0605 0607 0609 0610 0011 0612
0014
 

YIIEI.DS
 
0021 0029 0039 0220 0231 0234 0236
0237 0279 0281 0284 0291 0292 0293
 
0295 0436 0481
 

SEED CIIA RACIIERS
 
0026 0029 0045 0054 0056 0090 0092

0114 0119 0140 0141 0180 0196 0207
 
0233 0237 0215 0254 0266 0284 0306
 
0332 0109 0412 0414 0436 0,139
0140 
01441 0,142 0,148011521443 0,145 0,157
0459 0,161 0471 0473 0479 0481 0482 
0485 0486 0500 0501 050140534 0539 
0554 0556 0578 0581 0591 0594 05950598 0602 0603 0609
 

SEI!) (OAT 
0017 0026 0080 0125 0127 0266 0279 
04!150418 0434 0.1350135 0439 0.151 
0,) 01'1 '1,'79473 0477 0,1790480 
0183 0339 0597 05,9 
ANALYSIS 
0151 0221 0254 0260 0409 0411 0414 
INIIERI IA NCi" 
0221 022.10,110 0,137
0,112 0452 0461 
0,1660,1670.1680,1690.170 0474 0475 
0476 0178 0482 

Slill) (O).O( 
0007 0026 0090 0092 0154 0176 0180
 
0207 0222 0279 0306 0332 0339 0409
 
0410 04110112 0414 0417 0,1310,136
04,12 04,130158 0466 0,167 0,168 0,169 
0470 0,1710472 0473 0475 0476 0477 
0478 0.2790180 0481 0,1820,283 ((485 
0486 0.188 1504 0539 0581 0595 0599 

SEE) I IAR)IiNING 
0057 0464 0527 0557 0564 0607 0612 
0614 

SIEE) PROI)UCI'ION 
0057 0150 0288 0570 

SEE) rR'EAIFMNT 
0158 0214 0597 

SEI!) VIGOR 
0311
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SEEDLING 
0167 0353 0408 0608 

SEI)S 
0052 0080 0118 0124 0125 0126 0127 

0128 0129 0132 0147 0148 0158 0165
 
0166 0169 0174 0181 0188 0210 0233 
0252 0253 0256 0274 0277 0278 0280 

0284 0288 0299 0301 03080311 0321
 
0322 0351 0377 0378 0379 0406 0408 
0412 0414 0415 0416 04180423 0432 

0434 0437 0441 0451 0459 0464 0471 
0472 0507 0534 05,10 0563 0564 0570 
0585 0586 0587 0593 0595 0597 0599 

0608 0612 0614 

SELESCrION 
0052 0234 0445 0479
 
PI.A " BIREDi)ING 
0020 0025 0029 0039 0231 0283 0284 

0437 

SEROLOGY 
0255 

SI IADING 
0132 

SOCIOECONOMIC ASPECFS 

0418 


SO)IUM 
0256 0258 0305 0306 0308 0360 0502 

SOIl. AMENI)MINTS 
0294 


SOIl, ANALYSIS 
0293 


SOIl. COMPACIION 
0038 0040 


SOIl. FEIRTILI IY 
0040 

SOIl, REQUIREMENTS 
0009 0032 0040 


SOLAR RADIATION 
0527
 

SOLUI EICARIJOIIYI) RATES 
0074 0121 0126 0127 0194 0258 0357
 
0423 

SOUTI I A IFRICA 
j003 0451 


SPACING
 
PROI)UCTIVITY
 
0293
 
YIEI.DS 
0032 0179 0293
 

SPAIN 
0123 0312 0343 0408
 

S'IARCII CONI.NI 
0127 0130 0131 0134 0135 0137 0185
 
0308 0444 0465 0505 05)17 0573 
PODS 
0132
 
SEID 
0114 0119 0120 0309 0434 0548 0603
 
0610 

STATISTICAL. ANAIYSIS 
0058 0139 0169 0173 0179 0219 0222
 
0284 0.129 0431 0437 0446 0452 0454 
0458 0482 0506
 

SIMS 
011S 0132
 

ST'ORAGE
 
0032 0037 00,15
0049 0054 0062 0069
 
0141 0159 0166 0189 0199 0265 0266 
0267 0360 0412 0422 0429 0430 0432 
0444 0451 0454 0461 0462 0190 0519 
0540 0542 0546 0547 0554 0580 0589 
0590 0591 0592 0597 0598 0599 0600 
0601 0602 0603 0604 0610 0611 0614 
I)ISEASES AND PA'II IOGI'NS 
0191
 
'EM I'ERATU IRE 

0138 0300 0477 0491 0530 0534 0541 
0543 0593 0594 0595 0596 0605 0606
 
0607 0608 0609 0612 0613
 

STORil) GRAIN PESTS 
0032 0052 0243 0607
 

SUCROSE 
0121 0126 0263 0463 0549 

SUGAR CONTENT 
0113 0115 0125 0127 0255 0308 0356
 
0358 0375 0444 0463 0505 0518 0527
 
0549 0610 

StI.PIIUR 
0049 0153 0161 02"'0209 0215 0267 
0413 0507 

SWEDEN 
0342 

SWITZEIRLA ND 
0400
 

265 



SYMBIOSIS 
NOI)ULATION
0029 

TANNIN CONTENT 
0021 0038 0108 0191 0224 0410 0411 
0412 0415 0416 0421 0422 0424 0488
 
0556 0561 0611 0613 

TANZANIA 

0044 0152 0352 0559 0583 


TAXONOMY 
0009 

TECIINOLOGY 

0044 0049 0050 0563 0582 


TECIINOLOGY EVALUATION 

0057 0563 


IMIPERATJRE 
0138 0183 0188 0192 0274 0300 0336 
0342 0,1310156 0460 0477 0491 0515 
0517 0530 053) 0541 0543 0583 0584 
0593 0594 0595 0596 0605 0606 0607 
0608 0609 0612 0613 
YIELDS 
0059 


TIIAM IN 
0001 


TIMING 
0038 00,19 0155 0056 0057 0058 0192 
0317 0336 0342 0371 0,142 0,149 0456 
0-160 0535 0538 05.1) 0543 0551 0554 
0557 0559 0561 0562 0563 0583 0584 
0585 0592 0593 0594 0595 0599 0600 
060.4 0605 0608 

TOX ICITY 
0157 0191 0202 0210 0321 0325 0330 
0332 0345 0346 0355 0357 0359 0361 
036) 0366 0367 0368 0372 0373 0380 
0426 0427 0,153 0520 0539 

OF 'lI INIOGyTRANSFIIR 
00419 0055 0057 0059 

TRYIPSIN 
0274 0316 0322 0336 0342 0,15 0416
 

TIRYPIOI'I lANE 
0001 01124 0064 0173 0143 0144 0154
0155 0163 0166 047 0,188 

UGANI)A 
0216 0281 


UNITED KINGDOM 
0029 0100 0162 0165 0265 0266 02670276 0322 0340 0370 0380 0383 0386 
0389 0397 0404 0602 0603
 

URIA 
0145 

tIROtN YCI:S PIASI.O1.I 
0475 
IRFSISIA NCE 
0057 

USA 
0002 0021 0031 0038 00410 0048 0051
0053 0054 0064 0072 0083 0084 0088 
0089 0090 0192 0095 0104 0106 0107 
0109 0115 0116 0131 0132 0133 0137 
0138 0141 0171 0182 0185 0186 0190 
0191 0206 0221 022.4 0231 0232 0236 
0237 0238 0239 0240 1241 02,12 (2430263 0273 0277 0280 0290 0295 0298 
0305 0309 0312 0313 0316 0317 0318 
0333 0337 0339 0341 03,140362 0365 
0376 (13780379 0382 0385 0388 0392 
039( 0398 0399 0,101 0403 0,105 0407 
0,112 0,118 04)190420 114220424 0,134 
0415 0435 0.136 0137 0,138 04,13 04,15
01,16 0.150 (153 1,160 0,164 0465 0475 
0177 0183 0181 0185 0,186 0491 0-199 
0500 0501 0503 0509 0514 0517 0518 
0519 0526 0529 0530 0546 0551 0552 
0553 0556 0558 0560 0561 0562 0566
0567 0570 0572 0577 0579 0581 0584 
0593 0599 0609 0611 0613 0614 

USES 
0018 007) 0076 0078 0079 0080 0081 
0106 0182 0191 0516 0568 

VAIINI: 
0144 0528 0587 

VARIETAL MIXIURIES
 
01)57
 

VIENEI/ZUIIA 
0087 0197 0210 0310 0328 0349 0359

0,148 0487 0488 

VICIA FAIIA 
0260
 

VIGNA UNGUICUI,ATA 
0010 0035 0065 0174 

VIlOSIES 
0059
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VITAMIN CONTENT 
0014 0031 0071 0079 0302 0305 0308 

0309 0310 0430 0438 0463 0487 0506 
0544 0590 

VITAMIN DEFICIENCIES 
0073 

WATER AIBSOMIYIION 
0057 0058 0187 0192 0434 0455 0456 
0458 0546 0584 0589 

WATER CONTINT 
0064 0092 0101 0103 0131 0138 0140 
0141 0142 0161 0162 0187 02890303 
0306 0308 0310 0431 0434 0435 0,13S 
0436 0458 0459 0,161 0162 0,1610190 

0514 0515 0519 0534 05,10 0543 M514 
0551 0556 0562 0581 0585 0586 0590 
050l 0592 0593 0594 1595 0596 0603 
0604 0605 0606 0608 0610 0612 0614 

WATER REQUIRIEM ENTS 
0459 

WATER SIRESS 
0040 0295 


WEEIING 
0032 

WEEDS 
0032
 

WILD PIIASEOLUS 
0124 

XANTIi OMONAS CAMPESTRIS PV. PIIASEOLI 
0057
 

YIEI.I) COMIONENTS
 
0132 0179 0226 0286 0295 0311
 

YIEI.I)S
0001 0(021 0027 0029 0032 0038 0039
 
0040 0012 0057 0059 0131 0169 0179
 
0220 0224 0231 0234 0236 0237 0278
 
0279 0281 0283 0284 0288 0291 0292
 
0293 0294 0295 0307 0311 0319 0436
 
04,160450 0479 0481 0578
 

ZAIRE 
(0057 

ZIA MAYS 
0016 (1060 (00620539 
IN IIERCROPI'1 NG 
0047
 

ZINC 
0012 0061 0112 0110 0214 0290 0292 

0305 0306 0308 0311 
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