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INTRODUCTION

The importance of common beans as a dictary protein source in the
tropics is well known. Several lactors, however, restrict nutritional quality
or consumer acceptability of beans, and impontant research cfforts arc
presently trying to understand and overcome these constraints.

In October 1988, food technologists and nutritionists from the whole
world gathered at CEAT 1o discuss * Bean Quality and Nutritional Aspects.”’
Among their conclusions, they expresscd the need of bringing together the
scatlered information on the subject, to help focus rescarch on it and to
facilitatc a morc efficient use of the resources involved. The present
bibliography and the short literature review which leads into it arc intended
to contribute o meeting such a need.

This bibliography will be expanded and up-dated in the [uture. FFor this,
the help of readers in peinting out missing entrics and in providing articles
and documents 1o be included in the collection and database of the Bean
Information Center will be greatly appreciated.



ORGANIZATION

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

For casicr consultation, author and subject indexes are provided. Au-
thors and co-authors are listed in the author index, in alphabetical order.
Numbers below cach author’s name refer to the consecutive number of the
corresponding reference in the bibliography. The subject index presents an
alphabetical list ol descriptors, which arc accompanicd 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 vsed in the abstracts and bibliographic refer-
ences is also included.
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ACCEPTABILITY PARAMETERS AND NUTRITIONAL
QUALITY OF COMMON BEANS
(Phaseolus vulgaris L.)

L. R. Larco*

Introduction

Common beans (Phascolus vulgaris L.), one of the 13,000 leguminosac
specics, have been selected as a natural protein source from the beginning
of time. The exact place of originof common cultivated beans has not been
determincd, but it is cvident that it belongs to the American continent. In
Mexico, beans were found to have been cultivated between 4300 and 7000
beflore present and between 1000 and 2300 in the southwestern United
States (Gentry, 1969). Some studics report that carly beans were cultivated
in the intermountain Peruvian valley of Callejon de Huaylas between 7700
and 10,000 before present (Kaplanctal,, 1973). Inthe Old World, Phascolus
vulgaris was not known with certainty until post-Columbian times. The
Freijhoff study, one of the oldest in Europe, reports beans in the dicts of
boarding schools during the academic year 1770/71. In Molsheim, France,
thedaily menuinctudedatleast 17 grams ol white beans (Freijhoff and Julia,
1975).  Currently, beans constitute the main source of supplementary
protein in the dicts of large segments of Latin Amcrican and African
populations. To increase consumption and obtain varictics that are nutri-
tionally more adequate and better aceepted by consumers, more knowledge
is required about the positive (high protein content) and limiting factors of
beans. Antiphysiological parameters (low digestibility and flatulence fac-
tors) and phiysical characteristics of beans should also be studicd because of
their importance in determining acceptability by consumers.

* L.R. Larco, Itcad, Nutritional Quality Laboratory, Bcan Program, CIAT,
I



This paper attempts to summarize the increasing volume 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
interrclated.

Nutritional Aspects
Proteins

The great majority of samples reported in the lterature have given crude
protein (N x 6.25) values ranging from 16%-30% (dry base maticr, DBM)
(0170,0173,0174, 0176, 0178, 0186**%). This same range has been found
at CIAT, inthe Bean Nutrition and Quality Laboratory, forthe 2000samples
studied (1983-1988). This valuc is strongly alfected by environmental
conditions. The same genotypes give statistically different values indiffer-
ent agroclimatic conditions. Concepts on heritability of this character are
still controversial, mainly because of its apparently multigenic character
(0223). Some variability has been found for protein content as related (o
seed position in the pod and pod position in the plant, but these are minor
variabilitics when compared withintervarictal ditferences or with interplant
variabilitics [or the same material (0179).

Sced  proteins of common beans have five main fractions: phascolin
(36%-46% by weight), globulin-2 (5%-12), albumin (12%-16%), prolam-
inc (2%-49%), and an alkali- soluble fraction (20%-30%) (0173,0178). The
main storage protein of bean seeds is phascolin, also called glycoprotein 11,
vicilin, and globulin-1. "The amino acid pattern of dry bean proteins is
generally characterized by their deficiency in sulfur amino acids and
tryptophan (0143, 0147y, Table T summarizes data collected from more
than 100 reports where comparable methodologies were used.  This
summary permits a comparison with samples analyzed in different labora-
tories and includes very comprehensive data on the composition of amino
acids, making the data statistically representative and reliable.

More collaborative rescarch in this ficld is still nceded. Aniino acid
contentis affected by the environment (0159, 0164). Knowledge is lacking
on the heritability of amino acid composition; only some reports are
available on sulfur amino acids, specifically on inheritance and heritability
ol methionine levels (0147). The effects of bean storage and processing on

(**) Numbers in parentheses refer o entries in the bibliography which

Follows this work.
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this composition also require more rescarch; existing studics are scarce and
diffcrences in methodologies used do not provide for comparisons or
generalizations. Studics have paid particular attention to bean phascolin. It
contains 37.6% acidic residues and amides, 13.7% basic residucs, about 1%
sulfur-containing residucs, 1% glucosamine, 0.35% xylose, and 3.2%
mannosc (0238, 0239, 0242).

Other proteins

Other bean proteins which have been isolated and characterized include
protcase inhibitors and phytohacmagglutining (PHA or lectins) (0270,
0380). Protecase inhibitors have attracted the atiention of nutritional
scientists because of their functions in inhibiting protcolytic enzymes
during proteindigestion (0321). Trypsininhibitors isolated (rom dry beans
arc chemically quite similar to one another. Most arc able to inhibit both
trypsin and chymotrypsin simultancously (0324, 0332). Some inhibitors
isolated were found to be a glycoprotein. Since some bean varicties are not
greatly improved in quality by heating, which usually destroys trypsin
inhibitors, concentration of inhibitors and their activitics arc apparcently
variable (0330, 0331). Lectins or PHA are glycoproteins consisting of a
number of subunits (0354). Lectin proteins contribute greatly to the poor
nutritional valuc of raw beans (03:43). Purificdbean lectins were toxic when
fed 1o quail, and caused severe intestinal damage o rats (0346, 0357).
Cooking legunic seeds removes the toxic elfects of the lectin proteins and
somc other inhibitory factors (0374, 0398). Some studies revealed that
several common bean lines Tacked the agglutination property (0392).

Protein digestibility and quality

Despite the preponderanze of globulins, other sced protein iractions are
also important determinants ol the nutritional value of beans (0255, 0259).
Melabolic proteing (albumins) are richer in methionine per unit of nitrogen
than storage proteins; sceds containing different proportions of these frac-
tions may vary in the amount ol available methionine (0205). The low
digestibility of bean proteins is a large barrier to their nutritional quality, in
addition to low sulfur-containing amino acids and heat-labile antiphysiol-
ogical factors. Another factorinvolved inthis low digestibility is the normal
narrow ratige for in vitro values (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 depend on the methodology uscd.
Polyphenol content is measured as catechin equivalents by some modifica-
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tion of the Burns method or by using the Lindt reactive (0410). The
relationships are more or less signilicant, but variabilities are very broad
(0412). These methods ave well knova for their low degree of specificity
(0421). When true ‘annins are evaluaied, for example, by removal with
poiyvinylpolypyrrolidone (PVP), the regression coelficient between the
true tannin content and the in vitro digestibility loses significance (0058,
0059). Similar results were obtained when the tannins were reported as
procyanidins. I the tannin cffect exists, it is not ihe main factor affecting
protein digestibility.

Another factor that has recently gained interest is the protein structure
itself. Globulins show very low in vivo and in vitro digestibilities (0195,
0196, 0204, 0210). A factor that has been studied is the structural relation-
ship of proteins with other cell components, such as digestible and undi-
gestible carbobydraes (0117, 0135). No definite reports are knovi about
cnvironmental cffects on digestibility.  Genetic variance in raw beans is
very narrow (0218). At this point, the importance of results obtained with
wild Povilgaris aceessions is evident, ‘These aceessions were fonnd to have
greatly redeced amounts of phascolin (159-204% ol total protein compared
1040%-45% inmostcultivated varieties). Tnaddition, preliminary analyses
of segregating populztions suggest that the reduced phaseolin levels are
heritable and that total pretein content 16 not gready alfected (02321, 0223,
0228, 0229, 0230, 0232,0239). "The response ol varieties to processing,
especially cooking, is ditferetitand is retated 1o an inerease in digestibility,
which varics from S<7 (o 109 over the digestibility of raw beans,

Lipids

There are few reports on the lipid content ol beans, but the values for
lipids, expressed o< crude tat, are never greater than 5% (DBM) and range
from 15610556 (01285, However, partof this difference is due to the nicthod
uscd to analyze the lipids, because some pigments are removed together
with the lipids. This apparently increases the lipid value, but the degree of
contamination is very difficult 1o evaluate.

Sterols have been reported to increase in concentration during develop-
ment, but to decrease during maturation (0129). Similar behavior, with
peaks during differene periods, was found for polar lipids (mono-and
diglycerides). Free fanty acids decrease as development and maturation
advance and triglycerides increase five days after germination and up to the
maturation period. Germinated sceds contained high levels of C20-C22
fawy acids, which decrease after germination, with a concomitant increase
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in C16-C18 unsaturated fatty acids. It appears that cven 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 include mono- and oligosaccharides, starch, and other
polysaccharides (0114, 0115). Starch is the most abundant bean carbohy-
drate and varices from 309 to 589%. Amylose ranges from 10% 10 40%, and
total soluble sugars from 5% to 10%. Among sugars, oligosaccharides of
the raffinose family (raflinose, stachyosc, verbascose, and ajugose) pre-
dominate and account ior a significant percentage (30%-80%) of total
sugars. Among these, stachyose accounts for more than 50% of total oligo-
saccharides (0134).

Only recently has bean starch been studicd seriously. One of the inherent
difficulties in its study is its heterogenicity (0115). Granule length varies
front 10-50 micrometers and width from 10-20 micromelers.  Most bean
starch granules have greater length than width, but spherical, ovoid, and
irregular granules are also found. This variation could be due to genelic
controt, environmental etlect, and stage of maturation (0135). Most bean
starches (about 707 have i very high molecular weight (2 x 10(0)), and the
remaining 30% are between this value and 4 x 10¢4). This clearly implics
ahigh degree ol polvmerization (1300 monom-2rs) and a limiting viscosity
numberof 180 ml/g onthe average (0130). Water absorption has been found
1o range from 150% 1o 2904, but the nicthod used for measuring it is
responsible lor this variability. Gelatinization studies indicated that bean
starches could yield stable gels at ~oncentrations as low as 5% 10 7%
(weight/volume): echaiinization tcinperatures range from 65 “Cto 75 °C
(0135). Kesults of the he drolivis ol bean starches by poreine pancreatic -
amylase show values lrom 20% to 355 (compared with 74% for com
starch).,  Some varictal diflerences were found in this range:  the best
substrate was obtained from black bean starch and the worst from pinto bean
starch. This suggests that the enzyme may preferentially hydrolyze certain
granules or that differences i cozyvme susceptibility may exist among
granules. [Lisinteresting o pointout here the close relationship of the values
of the low niolecular-weight starches (30%) with the maximum percentage
of starches hydrolized by amylase (35%). The above results indicate that the
factors that control the mode ole-amylase activity are granule size, amylose/
amylopectin ratio, degree of eryvstallinity, and degree of polymerization of
the granular components. Some studics in humans suggest that the high
temperatures usedinprocessing beans may alter the digestibility ol 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 oligosaccharides of the
raffinosc family of sugars. They have beenidentified asoncof the important
contributors to [tatus in humans and cxperimental animals (0492, 0498).
The raffinose family of sugars is not digested by man because the intestinal
mucosalacks the specitic galactosidase enzyme, and these sugars are unable
to pass through the intestinal wall (0493).  The microflora in the lower
intestinal tract metabolize these sugars, and large amounts of carbon dioxide
and hydrogen, and small amounts of methane, are generated in the process
(0495). The varying amounts of the raftinose family of oligosaccharides in
differentbeans may cause cifferent degrees ol Natulence, as can be deduced
from the variation in micromoles (from 105 to 160) resulting from feeding
3 grams of adict containing 66.7% beans ina rat bioassay. Flatus formation
wis affected by the pereentage of beans in the diet ((H96). Physiological
variability inhumansis very great. Insome studies, (latus produced by navy
bean meal ranged from 5 to 465 mi/Zh, m comparison with 0-28 mi/h for the
basal dict. However, removal ol these oligosaccharides does not completely
climinate the fatus-producing effect. The active compounds in the bean
residuc and/or extract that cause flatulence have not yet been identified, but
are presumably distinet from the raflinose family of sugars (0498).

Fiber

Fiber is one of the main undigestible components in bean residues and
may be involved in the process of fermentation by microorganisms and
subsequent flatnlence production. Crade fiber is made up ol celiulose,
hemnicellulose, Tignin, and pectic and cutin substances.  Beans contain
between 3% and 89 (DBM) crude fiber. Cellulose is the major component,
ranging (rom 19610 6%, followed by hemiceltutose (0.5% 10 5%) and Lignin
(1910 3%) (01 16). Most crude liberis present in the testa and accounts for
at least 50% of the testa’s weight. No significant changes in crude fiber
content were found during a six-day germination period. Dictary fiber,
polysaccharides, and lignin {all resistant to hydrolysis by the digestive
enzymes of man) have been ieported to constitute 22.5% of dry matter in
cooked beans, expressed as monosaccharides: cellulose by itself contributes
4.2% 1o this value. ‘The pectin vatue in raw beans is 2.8% (DBM) (0118,
0122, 01206).
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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-
zalion levels (0306). Besides ash, the major mincral 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 important
acceplability parameters, cooking time. Each day there is more cvidence
supporting the hypothesis that the ratio of monovalent ions (Na + K) to
bivalent ions (Ca + Mg) is closely related to cooking time, cspecially the
Ca:Naratio levels; but again, the enormous variability in the data does not
yet permit conclusions. Nomually, reports agree that the levels of some
minerals arc 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. Thisis duc to two factors: ionic form and tannin
content (which was recently reported to have a marked cffect on iron bi-
oavailability). Perhaps the availability ol other minerals may also be
rcduced by the same chelating mechanisms (0309, 0311).

Yitamins

Only three water-soluble vitamins are relevant in beans, and there is no
cvidence to claim that beans are a signiflicant source of fat-soluble vitamins.
Thiamince, riboflavin, and nicotinic acid contents are 6.7, 1.6, and 21 mg/kg,
respectively.  Relative stability of these averages was found because data
from dilferent laboratories with ditferent varicties showed low variability.
No clear data cxist for the effects of processing on bean vitamins or
cnvironmental effects on this same component (0305).

Overall nutritional quality

Studics with rats on the overall nutritional quality of beans as a sole source
of protein showed that biological value ranged from 0.44 to 0.68, with .64
as the average (0064). Net protein utilization (NPU) ranged from 0.38 10
0.56, with 0.46 as the average. When the dict was supplemented with
differentamino acids atdifferent levels, the range changed from 0.47100.74
and the average inercased to 0.61. Similar data were obtained for the protein
clficiency ratio; the L.Oaverage foranonsupplemented diet increased to 3.0
for a dict supplemented with different amino acids at different levels.
However, the most marked cffect resulted from suppicmentation with
mcthionine, in which case the protein efficiency ratio increased from 170%

VII



10 310% (0094, 0097).

All these data on beans as the sole source of protein arc more of academic
importance because obviously the human dict includes many other compo-
nents. In fact, cercal-bean or cassava-bean based dicts are much more
important. The percentage of utilizable protein in cercals is known o
increasc by substituting 10% of the cereal weight with 10% beans (c.g., rice
increasces from 4.01% 10 4.96%, maize from 2.41% 10 4. 10%, and sorghum
from 2.23% to 3.93%) (0085). Instituto de Nutricion de Centroamérica y
Panamd studics have shown that the ceical-bean ratio has an imponant rolc
inincreasing protein utilization (0060, 0061, 0062). A 100% maizc protein
dict has 2.93% protein utilization, while in a 71% maize and 29% bean
protein dict, utilization increases to 4.54 %, and to 6.26% when the ratio is
31% maize and 49% bean protein. Some varictal differences were found
among bean cultivars, but this was duce to the amino acid balance for cach
specific material (0063).

At this point, it is interesting to look back at the history of beans. The
close relationship between beans and maize in the indigenous dict 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. Inthe Codex Matricula of Tributes and the Codes Mendocinus,
reference ismade to 70001ons of maize and 5000 of beans paid by the Aztecs
as annual tribule, .

Acceptability Aspects

This section discusses the paramcelers determining consumer acceptance of
varicties existing, in dilferent bean-consuming regions. These are usually
visual parameters, such as grain color, shape, and brilliance. Other criteria
are also important, such as percentage of water absorption (associated with
the hard-sced or hard-shell phenomenon, sinee hard seeds take a long time
to absorb water) and cooking time (significant from a nutritional point of
view and because it affects the cost of energy for cooking). ‘These two
parameters are normally associated with grain freshness. Consumers have
developed empirical but obvious methods to determine freshness in raw
sced. In 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 fingernail or breaking between the teeth is
another indication.The primary aspects of cooked beans considered by
consumers in accepting a varicty include soluble solids in the broth
(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 cach of these parameters depeinids on the
consumer’s habits and is associated with ccogeographical locations. These
differences make the study of acceplability paramelters very difficult and
become even more complex when considering the landscape ol bean-
growing arcas and the cffect of varictal and environmental differences on
freshness and performance during storage.

Color

Voysest (1983) conducted a most comprehensive study on consumer
colorpreferences in Latin America. A very simplificd 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 Amicrica mainly because of the
multiple ccologicai regions existing in cach country (0485, 04806).

Size

The simplest size stratification is by weight; the smallest sceds weigh less
than 25 grams per 100 secds, the medium-sized ones are between 25 and 40
grams, and the large arce those over 40 grams. Size preferences are also
multiple in Latin America and are usually independent of shape (0457).

Shape

No clear regional preference in relation to shape was determined. The
basic shape classificationincludes round, oblong, and kidney-shaped sceds.
In some special cases, there is color-shape association,

Brilliance

This parameterincludes brilliant, semibrilliant, and opaque materials and
is a rather subjective classification, especially with the semibrilliant cate-
gory. Brilliance is considered 10 be indicative of sced freshness (0466).

Walter absorption

This parameter, related 1o freshness, is measured as the capacity of seed
to imbibe water ovemnight. In some countrics, this is not considered
important, while in other regions the increase in volume after soaking is a
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major accepiance parameter.  Waler absorption has been thought to be
related to the hard-to-cook phenemenon, but recent findings indicatc that
these are independent variables.  Varictal differences in bean freshness
imply the possibility of genctic control. Recently, similar varictal behavior
has been determined for developing impermeability during storage (0452,
0454, 0459).

Cooking time

Scveral methods exist for measuring this parameter, but one of the most
rcliable and sensitive is the Mattson Bean Cooker (0534, 0536). With any
of the mcthods, the effect of varictal differences, grain freshness, or storage
time is clearly demonstrated (0537, 0547, 0548).  Environmental condi-
tions also affect this parameter. In developing countries having pressure
cookers, this parameter has become meaningless, but in other parts of the
world, such as Africa, where traditional cooking systems arc used and
energy shortages are common, cooking time is animportant parameler. In
any case, long cooking times are undesirable (rom the nutritional point of
view (0538, 0544, 0549, 0550, 0551).

Inafew regions, acceptability parameters such as sced-coat thickness and
percentage of seed coat are occasionally mentioned. There are also other
acceptability parameters that have not yet been understood or studied.

All of this clearly shows that beans are a potential source of major
nutrients, but difficult-to-solve constraints related to protein and starch
digestibilitics reduce their full nutritional potential. 1t is also evident that
the existence of such an enormous number of acceptability characteristics
reducesthe possibility foraspecilic variety to become popular inthe market
in spite of its possible highly desirable nutritional qualities. Finding an
cquilibrium between acceptability parameters and nutritional aspects is a
goal for all bean rescarchers, and it needs to be associated with varictal
resistances to limiting factors, high yicld potential, and other favorable
agronomic characteristics. 1tis adelicate job forthis delicate and delicious
dish, beans,



Tablc 1. Amino acid composition of common bean (Phaseolus vulgaris)
proteins.

Amino acid  Number of Avcrage in Standard  Skewness
samples mg/g of N deviation
Alanine 129 246 32 -0.500
Arginine 137 393 52 3.241
Asparagine 129 716 106 -0.294
Cysline 186 53 26 0.681
Glutamine 129 943 150 -0.344
Glycine 129 223 26 -0.843
Histidine 134 178 35 1.720
Isolcucine 152 473 101 -0.121
Leucine 152 274 80 0.944
Lysine 187 432 63 0.263
Methionine 205 65 16 0.594
Phenylalanine 152 327 62 0.350
Prolinc 129 265 133 3.921
Scrine 129 329 58 1.004
Theorine 155 258 33 0.037
Tryptophan 68 74 27 0.172
Tyrosine 147 173 45 0.428
Valine 155 302 71 -0.576

Xl
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GLENLRAL ASPLECTS (Consumption, Rescarch Origin)

0001

3526 TANDON, O.18. ct al. Nutrients in Central American beans, Apricultural and Food
Chemistry 5(2):137-142. 1957, En., Sum. En. 21 Ref.

Phascolus  vulgaris. [Protein content. Methionine. 1.ysinc. Tryptophanc, Thiamin.
Nicotinic acid.  Ribolavin. Amino acids. N. Cultivars. Analysis.  Nutritive value.
Guatemala, Central Amnerica.

The content of nitropen, met., lysine, tryptophan, niacin, thiamine, and riboflavin was
determined in 25 bean varictics grown in two different locations in Guatemala.  Yield
data on these varicties in the two Incations were obtained for two different plantings.
Yield ranged from 9.66 1o 20.19 bushels per acre (average 24.1 percent) from 0.17 1o 0.33
percent (average 0.25 percent), lysine from 1.69 to 2.42 percent (average 1.98 percent),
and cryptophan from (.14 10 0.22 percent (average 0.17 percent). This variation was due
to both varietal and location lactors, except in the case of met. where varictal differences
were not significant. Niacin varied from 1.68 1o 2.95 mg per 100 g (average 2.22 mg per
100 g), thimmine from 0.77 to 1.3d mg per 100 g (average 101 mg per 100 g, and
riboflavin from 0.16 to 0.23 my per 100 g (average 0.18 mg per 100 g). The differences
in niacin and thiamine were due largely 1o varietal Tactors. ‘The riboflavin values did not
differ significantly among varicties or hetween locations.  All intervariety coelficients of
correfation between yield and the different nutrients were negative in sign, except that
between yieid and riboflavin which was negligibly small.  Since the intervariely coeffi-
cients of correlations between pairs of the nutrients were all positive, selection among
varicties Tor any one of these nutrients will not result in losses in others, (Author's
summary).

0002

0173 WAGH, PV, et al. Nutritive value of red kidney beans (Phaseolus valgaris) for
chicks. Journal of Nutrition BO(2):191-195. 1963. Ln., Sum. Fu., 14 Rel.

Phascolus vulgaris. Nutritve value. Diets. Chicks. Animal physiology.  Amino acids.
Phytohacmapglutinins. USA.

Inclusion of raw red kidney beans at a level equal to or greater than 30 percent in the diet
of chicks praduced prowth retardation and pancreatic hypertrophy,  Autoctaving the
kidney beans at 121 deprecs Celsius for 30 min considerably improved wt pains and
climinated the panereatic enlarpement. A diet containing 1 pereent hemagglutinin (devoid
of trypsin inhibitor) smlicantly lowered the growth rate of chicks without pancreatic
enlargement. Supplementing the diet containing 50 percent red kidney beans with defi-
cient essential amino acids did not result in prowth performance equivalent to that with
the maize-soybean, meal control diet. (Author's summary)

0003

21546 DRIFD BEANS are nutritious, tasty, and cheap.  Farming in South Africa
39(11):55-56. 1964, Lu.

Phiscolus valgaris. Nutitive value, Palatability. Proteins. Cooking. South Africa.

The nutiitive value, tastiness, and low cost of dried beans and other legumes, as basic in-
gredients of many dishes, are highlighted. Dried beans contain approx. 10 percent water
and 20 percent protein compared with 65-90 percent water and 2.5 prolein in green
beans.  Although the quality of dricd legume protein is not as high as that of animal



foods, they compare favorably with meat, fish, cgg, and cheese. Beans are also a source
of vitamin B, Ca, and ¥e and, when they are allowed to germinate, of vitamin C. Hints
are given for cooking beans. (Summary by 1.13.)

0004

7086 KAKADE, ML, and EVANS, J. Nutritive value of different varictics of navy heans.
Michigan Quarterly Bulletin 48(1):89-93. 1965. En., Sum. Fn., i2 Ref.

Phascolus vulgaris. Nutritive value. Mecthionine. N. Protein content. Amino. acids.
Inhibiters. Diets. Laboratory animals. Composition.

Nutritive values of different varicties of any beans were evaluated by chemical composi-
tion, amino acid content and growth promotion in a rat feeding experiment.  Gratiot
beans had the highest protein content; Scaway beans were richest in most of the essential
amino acids, except met.. All of the beans studied contained the 2 heat-labile antinutri-
tional factors, trypsin inhibitor and hemagglutinin.  Rats fed the raw beans died,
Michelite being most toxic. Rats fed the diets containing autoclaved beans gained weight
and appeared to be normal. (Author’s summary)

0005

22537 KAPLAN, L. 1965. Archeolopy and domestication in American Phascolus (heans).
Economic Botany 19(4):358-368. Fn., Sum. EFn., 26 Rel., 11

Phaseous vulgaris. Plant geography. tlistory. Phascolus coccineus. Phaseolus acutifolius.
Phascolus lunatus.

The systematic and cconomic botany of 4 species of American beans (Phascolus vulgaris,
P. coccineus, P. acutifolius, and P. lunatus) is discussed.  Beans were prominent among
agricultural products cited i tribute lists in pre-lHispanic times.  Some important
morphological features distinguishing the domesticated from the wild species are: increase
in seed size; decrease in impermeability of sceds to water intake; reduction in fleshiness
of the root system and loss of perennialism; reduction in shattering of the pods and vio-
lent seed dissemination. FFor the mast part, the archeological materials now available do
not document these changes.  Lxeavations i the Pacific highlands and coastal areas of
Mexico may be expected to yield transitional bean materials,  Archeological bean distrib-
utions do show that, unlike maize, var. characteristics of beans have remained remark-
ably stable from their carliest records to their most recent. P, vulgaris was domesticated
in Mexico by 7000 yr ago. The tepary has been largely replaced by common beans. ‘This
process of replacement continues at the present tme.  In the Tehuacan Valley, some
kinds of beans and maize may have been domesticated in association with one another.
Elsewhere, carly records of maize and beans do not coincide.  Although beans are prece-
ramic in the Southwest, Tamaulipas, ‘Tehuacan, and Coastal eru, they did not become
abundant in the Southwest and Middle America until agriculture was well established for
some tme. (Author's summary)

0006

B39 GENTRY. TLS. The ancestor of the commoen bean and its potentizu as a breeding
source. In Dry Bean Rescarch Conference, 9th., Fort Collins, Colorade, 1968, Report.
Washington, 1).C., U.S. Department of Apriculture, Agriculture Research Service, 1969,
pp.73-78. En., 6 Rel.

Phascolus vulgaris. IPlant geography. Plant anatomy. Plant breeding. Cultivars, Genetics.
Mycoses. Host-plant resistance.



The antecedents and genctic 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 LI, Trans. by
L.M.E)

0007

12661 MIRANDA C.; S. Origen de Phascolus vulparis L. (Frijol comin). (Origin of the
common hean). Agronomia Fropical 18(2):191-205. 1969, Es., Sum. Fs., Fn., 23 Ref., 1.

Phascolus vulgaris. Cultivars. Centre of origin. Plant geography. Sced color. Plant anat-
omy. Disease and pathogens. Injurious insects. Mexico.

Botanical explorations in Mexico have shown that wild var. of Phascolus vulgaris are
growing along the Sierra Madre Occidental; these var. have also been found in
Guatemala. In both areas they are growing in an ecological transition belt ranging from
500-1800 m above sca level. The highest frequency of wild var. occurs at about 1200 m.
In the Ist arca cited it is possible to observe several species of the genus Phascolus and
a great genetic divesity in P. vulgaris.  Hesides, the oldest archeological remains of P,
vulgaris have been [vund in the same arca and wild var. are still growing at the sites of
archeological ruins.  I'hese Tacts suggest that I, vulparis has its center of origin al some
place located in the W. Mexico-Guatemala area with an clevation of about 1200 m.
{Author’s summary)

0008

2708 GENTRY, H.S. Origin of the common bean, Phascolus vulgaris. Economic Botany
23(1):55-69. 1969. En., Sum. En., 15 Rel,, .

Phascolus vulparis. Flistory. Tcology. 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 Phaseolus vulgaris. The exact origin of the common cul-
tivated bean has not certainly been Fnown.  Evidence from comparative morphology,
geographic distribution, ccology, penetic refationship, and archacologic history all indicate
the wild vine are progenitors of the common American bean. Collections of both wild
and cultivated sceds graphically illustrate the evolution of the cultivated beans and display
cvidence for multiple origing in Mesoamerica.  The recognition of the wild beans and
their acquisition provides apriculture with a renewed genetic resource for the protein de-
ficient world. {Author’s summary).

0009

1333 OROZ.CO S, S.H. Ll cultivo del frijol en Colombia.  (Bean cultivation in
Colombia). Palmira, Instituto Colombiznne Agropecuario. Boletin de Divulgacion no.02.
1971, 22p. I's., 13 Rel.

Phacrolus vulparis. ‘Taxonomy. istory. Plant anatoiny. Plant habit.  Nutritive value.
Climatic requirements. Plant breeding. Agronomic characters. Cultivation, Injurious in-
sccts. Diseases and pathogens.  Irrigation, Colombia,

The following aspects of prowing beans are discussed: taxonomic relationship, origin and
arcas of production, morphology, nutritive value, uscs, climate and soil requirements,
fertilization, varictal improvement, inoculation, plant breeding, weed control, pests, dis-
cases, irrigation, rotation, harvesting, and storage. ‘The characteristics are given of im-
proved var. developed by the National Program for the following ccosystems:



Moderately hot, alt 800-1200 m. Diacol Calima, Diaco! Nima, Algarrobo, ICA tluasano,
ICA Fui, ICA Bunsi. Temperate, 2lt 1200-1800 m. 1iacol Nutibara, Diacol Catio, ICA
Cuna, alt 1800-2600 m. Diacol Ana:no. (Summary by T.1.) GO0 D00
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5990 LIMA, 7.B. DI Estudo bromatobigico de feijoes (I"hascolus vulparis, 1.. ¢ vigna
sinensis, Endl.) nas condi oes em que sao vulgarmente consumidos. (Bromatological study
of conked heans and conwpeas). Revista de Farmacia e Bioquimica da Universidade de Sao
Paulo 10(1):37-62. 1972, I't,, Sum. Pt., En., 18 Ref. ;

Phascolus vulparis. Vigna sincnsis. Animal nutrition. Protein content. Carbohydrate
content. N. Mineral Content. Amino acids. Mcthionine.  Cultivars. Laboratory animals.
BBrazil.

Reans and cowpeas (Vipna sinensis) constitute the staple food of most of the population
in N1 Brazil. Analyticat results are usually based on the raw material, and the real con-
tribution of cooked beans for nutritional purposes is unknown. Results of studies on raw
and cooked bean var. Nanus and cowpeas are given. When cooked, these legumes present
a total solid fraction of ca. 33.0 and 35.5 pereent, 1esp. The most outstanding compo-
nents in the sobd fraction are carbohydrates and protein. The protein content in 100 g
of solid material is 27.20 and 26.62 for cowpeas and beans, resp. Both legumes had 19
amino acids in their composiion, 8 of which are essential: isoleucine, leucine, lysine,
phenylalanine, met., treomne, tryptophan, and valin. In both products the limiting amino
acid was mel. The seeds of the cooked legumes contain the majority of nutrients, but
10 pereent of the protem, 10 pereent of the carbehydrates and 10 pereent of ether-soluble
components, and 50 pereent of the mineral components are transferred to the broth,
upon cooking. The use of these lepumes as the only source of protein, at the level of 10
percent, is insuflicient 1o promole the normal growth of expt! animals (rats), though
cowpeas are strongly superior to beans, because the loss of wt of the exptl animals was
less. (Author's summary) 00 C03

0011

4499 BRESSANI, R FLORES, M ELIAS, |G, Aceptabilidad y valor de lepuminosas
de prano en by dicta bumana, (Acceptabitity and value of prain lepumes in human dicts),
Guatemala, Instituto de Nutricidn de Centro América y Panama, 1973, R6p. Fs., 43 Rel.,
0. Paper presented at Seminario sobre Potenciales de Frijol y otras Lepuminosas de
Grano, Cali, Colombia, 1973.

Phascolus vulpatis. Consumption. Nutritive value. Cooking. Inhibitors. Protein content.
Methionine. Lysine. Guatemala.

A study is presented on prain legumes as a source of proteins for populations ol tropical
regions and several aspeets related to their consumption or acceptability are considered:
consumption rates, preferred species, relation of consumption to age and cconomic in-
come, method of preparation ar cooking, unportant factors for the acceptahility of the
grainincluding: (1) antiphysiological - factors (trypsin inhibitors, hemagglutinins,
goitrogenic and Natulence factors), the hypocholesterolemic property amnd problems with
protein digestibility.  Protein content and the quahity of grain lepumes were also studied,
varying according to the species, locality and form of handling. Mel. deficiency and the
nutritive value of the legumes are taken into account for mixed diets based on cereals and
cassava. Legume proteins are deficient inmet. but rich in lysine, while cereals contain a
sulficient amount of sullur-containing amino acids but are deficient in lysine. "I'he former
information includes tabulated data, tables and the results of the expt. conducted in re-
lation to the most important aspects. The need for var. improvement to obtain a higher
level and better quahity protein is indicated. (Summary by C.2.G. ‘T'rans. by LNLE)
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8867 CONTRERAS L., G. Situacién actual de las leguminosas comestibles en Colombia.
(Ihe present state of cdible legumes in Colombia). Bogota, Institate Colombiano de
Bicnestar Familiar, Dircecién de Nutricion, ‘I.1. no. 197. 1973, 16p. Es., Sum. Fs., 8 Ref,,
{8

Phascolus vulgaris. Legume crops. Nutritive value. Protein content. 1luman nutrition.
IFood energy. Amino acids. Protein deliciencies. Analysis. Colombia.

‘The most important aspects of the Colombian nutritional problem are discussed, empha-
sizing, the importance of legumes--among them beans-n contributing, toward a solution
for this problem. The annual quantifiable gioss requirements needed for balancing deli-
cits in 1980 are deternuned. The chemical composition of the main Colombian legumes
is given, with the purpose of finding low.cost food combinations of max nutritional value,
‘The need for conducting a mass campaipn to educate the consumer is pointed out. (Au-
thor’s summary. Trans. by 'I'.M.) 1101 C03

0013

S163 KAPLAN, L LYNCH, T.F; SMITIE, CE. Farly cultivated bheans (Phascolus
vulgaris) from an intermontane Peruvian valley, Science 1979:76-77. 1973, En., Sum. En.,
6 Ref.

Phascolus vulgaris. Phascolus lunatus, Lignt. Pods. Analysis. Plant geography.,

Remams of Phascolus valparis and 1. lunatus were recovered from deposits in guitarrero
Cave in the Callejon de THuaylas, Peru. ‘The beans of P, vulparis had thin testas, were
dark and were within the size range and form of contemporary cv. ‘The pod fragments
found did not have the heavy mner fibrous faver Charactenistic of wild bean pods. This
fibraus layer has been selected agamst in cultivation to prevent loss of beans before or
during harvest. The Pojunatus seeds were amilar in size and shipe to those recovered in
more recent stratain the Gutarrero deposits. (00 dating ndicated that the remains of
P.vulganis and P Junatus tound are between 7.6%0 plus or nunus 280 1o 10,000 plus or
minus 300 yr ol (Sumimary by Plant Breeding Abstracts)

0014

BSI9 PROTEIN ADVISORY GROUP OF TIH HNTIED NATIONS SYSTEM. Up-
prading human autrition through the improscement of food fegumes. New York, NY,
Lepume improsement. PAG Statement no.22, 1973, 38p. Fao., Sum. En., 98 Ref.

Phaseolus vulpars, Thunan nntntion. Tegume crops. Proteins. Seed. Amino acids,
Growth. Geneties. Plant breeding. Digesubility, Vitamim content,

FFood legumes are magor sources of protein and other nutrients in the diets of many de-
veloping countries and often play 2 significant role in desirable crop rotations.  These
important food species have been neplected i terms of research necessity oo increase
yield and 1o correct certim defects m nuntonat and food use qualities. The PAG re-
comumends urgent research attention to 6 major Tood lepute species, dry beans, pipeon
peas, cowpeas, chickpeas, broad heans and peas; and the 2 lepuminous oilseeds, peanuts
and soybeans.  While increased yield and iprosed consumier-aceeptance quahties are
primary objectives, priontics are also proposed for genetic improvement of various nu-
tritional factors including imcreased protein concentration, hipher met, and cystine levels,
augmented fysine where feasible (lepumes are primary sources of lysine in cereal-based
dicts) and protein digesubility. The importance of specihc nutrients is indicated, and the
need Tor careful nutntonal evaluation 15 emphisized. “Techniques for evaluating nutri-
tional properties in breeding programs are compared. 'These include total protein, met.,
cystine, wotal sullur and other amino acds. Also evaluated are methods for digestibility



and for toxic constituents, which arc classified under heat-labile and heat-stable Lypes.
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 asd digestibility, are discussed.
Bioassays lor growih-depressing factors arc also listed. Recommiendations are presented
for nceded nutritional and biochemical rescarch. (Author’s summary)

001s

13186 SRIKANTIA, S.G. usc of legumes and green leafy vepetables in the leeding of
children: o review of experience. PAG Bulletin 3(2):30-40. 1973, En., 26 Ref.

Phascolus vulgaris. ITuman nutrition. Inhibitors. Consumption. Cooking. Composition.
Nutritive value.

The possibility of utilizing different legumces and green lealy vegetables in feeding children
and the amount that can be used according to the age (infants below 6 mo., infants from
6-12 no., and children from 1-3 yr) ure reviewed. Toxic factors (cndogeneous and
exogencous toxins), flatulence, cooking time, and gond belicefs and taboos are meationcd
among the problems related to the inclusion of legumes in the diets of infants, Metheds
of preparation of legumes are included. Among the risks of consuming green lealy veg-
ctables by children are infections and infestations when they are consumed raw, low ac-
ceptability, and nitrite poisoning.  ‘The nutritive value of legume and green lealy
vegetables is emphasized. ‘The use of legumes is recommended for normal children and
even for sick or mal-nourished ones. “There is not limit to the amount that can be given
to children provided they are suitably processed. (Summary by 1.B. Trans. by L.M.F.)

0016

7924 ELIAS, L.G.; BRESSANI, R, Nutritional factors affecting the consumption of
leguminous sceds. Archives Latinoamericanos de nutricion 24(3):365-378. 1974, En., Sum.
En., Is., 16 Rel.

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

IFor the purpose of stimulating consumption of leguminous seeds, several nutritional fac-
tors affecting their intake were studied. Biological trials were carried out with rats, giving
them a choice between maize and beans. Consumption of both maize and beans was re-
corded separately it order 1 obtain the maize:beans ratio.  Without the addition of nu-
trients, this ratia was 3:6:1, which is significantly better than that normally consumed by
people in the rural arcas of Guatemala (7:3:1). “Fhe optimum ratio for the higher protein
complementation found previously by the “mixed feeding” technique was 2.6. ‘I'he addi-
tion of other nutnents enhanced the relative consumptian of beans, improving the ratio
and significantly increasing the utilizable protein. Consumption of beans per se is stim-
ulated by the addition of vitamins, mincerals, and calorics; response to the addition of met.
needs the presence of the other nutrients. The dietary treatment applicd to maize also
affects favorably the consumption of beans. The use of cowpeas instead of black beans
followed the same tendency, except that the protein quality of the diets was higher. It
was also found that protein digestibility or lysine availability could not account for all of
the improvemenis observed. It is therelore concluded that availability of leguminous
seeds is an important factor that possibly impairs a higher consumption of this food
commoadity. (Author’s summary)
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6781 DMONCADA R, F. Aprovechamiento de frijol carnota partido en alimentacion
humana.  (The use of dehulled black beans in human nutrition). T Tecnologia
n0.87:21-33. 1974, Es., 8 Refl,, 11,

Phascolus vuigaris. Sced. Flowers. Seed coal. Protein content. Cotyledons. Production.
Industrialization. Nutritive value. Nutrition. Co'~  Hia.

Rescarch was conducted to determine the technical feasibility, characteristics and uses of
a white flour made from dehulled black beans.  Several steps were introduced into the
process to guarantee the high quality of the by-products; i.c., cleaning and sclection of
sceds Lo climinate foreign material and immature or damaged sceds. The alternative of
obtaining reconstituted seeds was also studied. The black bean seeds are dehulled, ground
and extruded in bean form; these reconstituted sceds may have greater commercial
acceptation than the black bean flour. “T'he separated hulls and immature or damaged
seeds form nearly 13 percent of the dehulled bean fraction ar ! can be used in animal
concentrates il the antinutritional compounds of these products are climinated by special
thermic treatment. It was also found that the most functional process for obtaining the
white Nour, as well as the other by-products, from the dehulled beans was the “imoist”
process (soaking of beans), together with a careful biological control. (Summary by
T.M)

0018

5656 BRESSANI 1. A new assessment of needed research. te Milner, M. ed. Nutri-
tional improvement of foad lepumes by breeding. New York, John Wiley and Sons, 1975.
pp.381-389. o, Sum. o, 5 Ref.

Phascolus vulgaris. Legume crops. Research. Consumption. Analysis. Protein content,
Nutritive value. N. Sced. Amino acids. Uscs.

The overall objective of the research proposed in this chapter is to find ways to increase
consumption of beans and other Tood lepumes of better nutritive quality through in-
creased production. When the information currently avaldable on production, preserva-
ton, processimg, chemical composition, nutntive value, consumption and uses of legume
foods is compated o data on coreal grams, it becomes clear that food lepumes have been
neglected. 1t also becomes clear that rescarch on these foods and their development is
urgently needed. Research and development activities on their notritive value and use
should be relisted to the production programs.  Efforts should be concentrated on (1)
chemical and hiological methods 1o help agronomists and breeders to select for better
nutritive quabty, (2) unproved methods of storape and processing, (3) diversified uscs of
legume fooads, (1) possible uses of Tegume fouds as nutritional supplements. (Author’s
summary)

0019

19880 NMARECHAL, R, 1975, Studics in Phascolinac. In Luse, R.A; Rachie, K.O., cds.
IFFA - Collaborators’ Meeting of Grain Legume hnprovement.  Ihadan, Niperia, 1975,
Procecdings.  [hadan, International Institute of 'ropical Apriculturc. pp.35-37. En.

Phascolus vulgaris. Nutritive value. Crossbreeding. Ph seolus coccincus.  Amino acids.
[ybrids. Phascolus tunatus.

The possibility of improving, the nutritional quality of the Phascolinac subtribe was
studied at the Faculty of Gembloux (Belgium); this depends upon the widening of the
genetical variability of the cultivated species. ‘Fhe relationship between the genus
Phascolus (of American origin) and Vipgna (Asiatic) is analyzed and an attempt in nu-
meral taxonomy in view of the large quantity of data accumulated 1o date and based on



a live collection of species is reported. Phascolinac presents incompatibility barriers be-
tween specics; cytological analyses of different hybrids, however, show acceptable chro
mosome affinity. It is almost certain that only intra-genomic hybrids have been made.
Best chances of interspecific crossing are within Phascolus or Vigna. Several hybrids re-
lated to P coccineus and P. vulgaris show the possibility of introgressing 2 incompatible
species by using an intermediate species.  Attempts arc being made to cross P. lunatus
with other Phascolus spp., mainly P. ritensis. 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 appcars to be imore im-
portant than that obscrved between different botanical forms grown in identical condi-
tions; for example, they influence amino acid and protcein balance, especially that of free
amino acid peptides, and half-cystine which in turn is bound to antitrypsic factors.
(Summ:: + vy EDITEC. Trans. by L.M.F)

0020

3709 DMEINERS, LP; LITZENBERGER, S.C. Breeding for nutritional improvement,
In Milner, M., ed. Nutritional improvement of food lepumes by breeding. New York, John
Wilcy & Sons, 1975, pp.131-141. En., 19 Rel.

I’hascolus vulgaris. [Tuman nutrition. Plant breeding. Nutritive value. {’rotcin content.
Amino acids. Sclection. Production,

Rescarch on genctic improvement of scveral food legumes, including beans, for nutri-
tional quality is reviewed, ‘The necessity of locating genetic variability for a given attri-
bute is emphasized as the Ist step in a breeding program.  Breeding for higher protein
content, better amino acid balance, and other nutritionally related characters is included.
‘The current state of germplasm collections for food legumes is examined. Among prior-
itics, the obtainment of higher yiclds, improved adaptation, resistance to discases and
pests, responsiveness to fertilizers, and other management input factors arc mentioned.
‘The genetic base should be kept as broad as possible. (Summary by LB. Trans. by
LML)

0021

240687 BLISS, F.A. 1976, Annual report on improving yicld and guality of bean seed
protein and the desclopment of superior populations for cooperative utilization in breeding
programs; Januuary 1-December 31, 1976, \Waushington, D.C., Agency for International
Development. Department of State. 49p. In., Sum. En., 2 Rel., 1.

Colombia. Genotypes. Germplasm. Phascolus vulgaris. Plant breeding. Protein content.
Pucrto Rico. Sced.

‘F'he rescarch carried out in Wisconsin (USA), Colombia, and Pucrto Rico on developing
and cvaluating high protein bean genotypes with wide adaptability and multiple trait su-
periority is discussed. ‘The results of the studies arc presented and illustrated with tables.
There is great variability among bean genotypes to accumulate protein in sced. There is
now a sound basis for developing strains with improved met. content, and rescarch is well
underway in determining the cllects of tannin. |AS (Extract))

0022
7577 ULIAS, L.G. ct al. Composicion quimica y valor nutritive de alpunas lepuminosas
de grano. (Chemical composition and nutritive value of seme prain lepumes).  Turrialba

26(4):375-380. 1976. I's., Sum. k., s, 16 Rel.

Phascolus vulgaris. Nutritive value. Composition. L.egume crops. Lysine. Mecthionine.
Inhibitors. Protein content. N. Fibre content. Ash content. I°at content.



A total of 15 cultivars of prain lepumes (Phascolus vulparis, Vigna sinensis, Cajanus
cajan, and Glycine max) were studied chemically and nutritionally.  Chemical analyses
showed that except for soybeans (41.5 percent), the protein content of all samples fluc-
tuated between 20.6-27.9 percent. Regarding cther extract, soybeans had a 4- to 5-fold
content as compared with the other species.  Independent of specics, lysine content was
relatively high whereas that of met. was low. lLysine content, however, varicd more
within species such as beans and cowpeas. ‘Trypsin inhibitor content also vared among
var. and species, with beans having the highest content, followed by pigeon peas, and
soybeans. ‘The protein efficiency ratio (PER) was lowest for Phascolus (0.11-0.96), fol-
lowed by Cajanus and vigna (0.89 and 1.40, respectively); the highest values were ob-
tained with sovbeans (2.15).  Pancreatic prowth index values were paraliel to those of
PER. When samples were evaluated with their cooking water, resulls were Jower, irre-
spective of species, than when the cooking water was eliminated.  Likewise, protein
digestibility of the cooking water was very low. It is concluded that the differences en-
countered in nutritive value cannot be explained in terms of chemical or amino acid
compasition or content of trypsin inhibitors. The adverse ¢ffect of the cooking water on
the nutritive value of seeds can be partially attnibuted to the low digestibility of the N-
containing fraction, which in turn may be due to other substances present in the sceds
that could form nondigestible complexes with the protein. (Author’s summary)

0023

G984 SMARTT, J. Comparative evolution of pulse crops, Fuphytica 25:139-143. 1976.
En., Sum. Fn., 6 Rel.

Phaseolus vulpanis. Lepume crops. Plant anatomy. Pods.

Patterns of apparently homologous variation are to be seen over the whole range »f pulse
crops. These are mnst apparent in those pulses that originated from climbing, twining,
or trailing ancestors . have produced domesticates of erect growth form. "T'he most
remarkable homologous series can be seen m the genera Phascolus (American) and Vigna
(sens lat. ic., induding Asiatic Phaseolus spp.). The changes under domestication are
typreally loss of seed dormancy and pod dehiscence mechanisms, a change from perennial
to the annual bfe form and a great change in seed size correlated with modified shoot ar-
chitecture. Stems tend to be thicker, leaves larper, branches fewer, the no. of nodes may
be reduced and internode length s shortened. 1 g process culminates in the evolution
ol seit-supporting plants well-adapied 1o menocrop husbandry systems,  (Author’s sum-
mary)

0024

19759 BRESSANI, R FLIAS, .G, 1977, Tentstive nutritional ohjectives in the major
food crops fur plant breeders. (n Hulse, JIL; Rachic, K.O. Billingsley, 1.\, eds, Nu-
tritional standards and methods of ey alntion for Toud tegume breeders, Ottawa, Canada,
Internationatl Development Researeh Centre., 1DRC-TS73. pp.5SE-61. Fn., 21 Rel, 1, '

Phascolus valgaris. Nutritive value. Protein content. Amino acids. Diets. Methionine.
Cystine. "I'ryptophan, {.ysine.

Considerations that could serve as a basis for plant breeders v the nutritional improve-
ment of hasic food crops we piven. Vaziability in nutrient content and cereal and lepume
consumption patterns are expluncd, on the basis of representative diets consumed by
preschool children in rural Guatemala, Cereals amount to around 80 percent of the total
diet and legumes to about 10 percent; these dicls are consequently low in protein and de-
ficient in amino acids, especially lysine. The characteristics of both types of food are an-
alyzed and nutritional goals should be established for a mised diet (maize and bean),
Nutritional poals should be established for a nuxed diet (maize and bean).  Nutritional
benelits were obtaned when maize with higher levels of Iysine and tryptophan were used
and when twice the level of beans was used in the diet (relative nutritive values of 66.7



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 isonitrogencous replacement of common maize by
black bean nitrogen up to 50:50 protein ratio distribution level. Although the mixture
of rice and beans has a protein quality higher than cach component alone, improvement
is possible if the amount of deficient amino acids is increased. ‘The better performance
of soybean and cowpea compared with common beans is due to their higher sulfur amino
acid and tryptophan contenls. In cereal grain-legume dicts, there is little advantage in
increasing met. content of beans; however, efforts to increase lysine and tryptophan con-
tent in common maize or lysine content in other cereal grains in mixed dicts are clearly
justified.  Protein and amino acid levels in some basic foods are proposed. It is hoped
that further research wall be stimulated to obtain more precise values of limiting nutri-
ents. (Summary by EDITEC. Trans. by 1.M.F)

0025

19758 HAWTIN, G.C; RACHIFE, K.O; GREEN, J.NM. 1977, Breeding steatepy for the
nutritional improvement of pulses.  In Hulse, J.EL; Rachie, K.Q.; Billinpsley, L.W., eds.
Nutritional standards and methods of evaluation for food lepume hreeders,  Ottawa,
Canada, International Development Rescarch Centre. IDRC-T87e. pp.43-51. I'n., 22 Kcf.,
.

Phascolus vulparis. Nutritive value. Backcrossing. Crossbreeding.  Selection. Genetics.
Genotypes. Inheritance.

Backpround informations on a breeding stratepy for the nutritionat improvement of
pulses is given. The most important objective in pulse improvement is the increase and
stabilizanon of seed yields and the improvement of nutrtional quality.  Nutritional [ac-
tors included in a breeding, program will depend on their relative importance as deter-
mined by nutritionists, the availability of suitable screening methods, and penetic
considerations. “The importance of handling large populations, at least 2 generations/yr,
to advance as quickly as possible 1s recogmized. Several more important genetic consid-
erations are outlined: genctic variation, environmentally induced variation, genotype x
environment interaction, heritability, major and  minor  genes, penetic  linkages,
transgressive segrepation, correlations, breeding methods, and germplasm. Although the
objective of hreeding is not to improve nutriional quality, the nutritional level should not
be allowed to fall below an acceptable standard. "The scheme ollowed in a conventional
breeding, program is outhned. Breeding methods to increase nutritional quality are indi-
cated: pedipree breedmyp, backerossig, and population improvement. Future trends in
nutritional improvement in pulses are included; these will enable greater quantities of
material to be handled with greater accuracy. (Summary by EDIVEC. Trans. by L.M.I5)

0026

9688 RIEFLENEN, LA, VAN, Diversity of food beans in Kenya, Thika, Kenya, National
Horticultural Research Station. Grain Legume Project, 1979, 9p. En., Sum. En., 10 Ref.

Phascolus vulparis. Sced characters. Sced color. Consumption. Sced coat.  uman nutri-
tion. Kenya,

In order Lo determine consumer preferences for beans in Kenya and to survey the vari-
ation existing in local bean material, 997 seed samples from plants sclected in farmers’
ficlds and from apgricultural fars were investipated and classificd on the basis of color,
size, and shape among the 10 most common types identificd, the Rose Haricot with 9.2
pereent, Mwenzimoja with 9.0 percent, and Mwitermania with 2.4 pereent. The types
differed considerably, indicating that consumer preferences are very {lexible. Fherefore,
a breeding and sclection program can rank characters such as discase and drought resist-
ance higher in importance than sced type. (Author's summary)
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10365 SILVA, E.F. DA, Aspectos conjunturais do [eijno, (Bean production constraints).
Lavoura Arrozeira no.301:12-15. 1977, I't,, 1.

Phascolus vulgaris. Nutritive value. Protein content, Carbohydrate content.  Yields.
Culuvars. Economics. Brazil.

Beeause of their nutritional value, beans are being recommended instead of meat for
consumption by families with imited income.  1owever, arca under cultivation in the
state of Rio Grande do Sul is decreasing {272,292 ha in 1970 vs. 185,500 in 1976). At
present beans are cultivated mainly at the subsistence level. The Empresa Brasileira de
Pesquisa Apropecuaria has developed cuitivation systems for small (less than 10 ha) and
farge (more than 20 ha) operations in the state, where mainly black beans are grown; var,
recommended by the Instituto de Pesquisas Agroromicas are Tambo Mauiné Rico 23,
Cubano, and Rio Tibagi. (Summary by '1.B.)

0028

10654 BELL, J.1. Comments on present production and usage of edible dried heans in
Australin, Rrishane, Queenstand, Department of Primary Industries, 1978, 13p. In. Pa-
per presented at Bean hmprosement Werkshop, Sydney, Australia, 1978,

Phascolus  vulgaris. Production. Consumption. Cooking. Marketing, Processing.
Austraha.

An estimate of cdible dry bean (Phaseolus and Vigna) production in Australia from
1972-77 showed anincrease from 3280 € to 9936 1, mainly due to increased plantings of
mung beans. The major canning beans is the navy bean, a record 10,500 ha being
planted in Queenstand for the 1977.78 scason Under present legislation growers will not
plant beans unless they have a contract; thus it is necessary to import to meet domestic
demands (45 percent of the imports are from the USA). (Summary by 1.8.)

0029

22571 FVANS, AN DAVIS, LHLC 1978, Breeding Phascolus heans as grain lepumes
for Britain, Applicd Biolopy 3:1-42, I'n., 158 Rel, 1.

Phascolus vulpans, Phaseolus cocaneus. Adaptation. Plant habit. Harvesting, Matura-
tion. Resistance. Direase and pathopens. Yields. Sceed characters. Plant breeding. Se-
lection. Protem content: Seed. Nodulstion Umted Kingdom: Furope.

The objectives and methods that are important in possible breeding f¢ yrams of
Phascolus vulgaris and P. coccineus in Great Britain are discussed. These would include:
breeding for adaptation (suitable growth habit, carlier Nowering, and maturity), for pest
and discase resistance (funpi, bacteria, viruses, insects, nematodes), and for seed yield and
quality (protein content and guality, improved nodulation).  An indeterminate bush type
which produces a taller plant for mechanical harvest is considered to be the appropriate
bean type. I vulparis yiclds in Great Brtain are comparable with those obtained in
North America, probably due to the favorable montie disttibution in this country, A
stable yicld in most seasons and a stable supply of sced are essential. (Summary by LB,
Trans. by LL.M.F)

0030

10378 KABA, 1L SANABUIA, L.C. Evaluacion nutricional de concentrados proteicos
de porotos (Phascolus solparis) y de lentejas (Lens esculenta). (Nutritional value of pro-
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tein concentrates from beans and Jeatils).  Archivos Latinosmericanos de Nutricion
28(2):169-183. 1978. Es., Sum. Es., Fn., 17 Rel.

Phascolus vulgaris. Nutritive value. [.egume crop. Protein content. Analysis. Laboratory
experiments. Amino acids. Laboratory animals. Digestibility. N. Dicts. Argentina.

The composition and nutritive value of any bean and lentil meals were determined and
their respective protein concentrates obtained through extraction followed by isoclectric
precipitation. Sulfur amino acids g of N were lower in the concentrates than in the meals,
while there was no difference for tysine and threomne, The white bean protein concen-
trate had a lower BV than the meal b, better chigestibility, although trypsin inhibitor
concentrition was unchanged. Digestibibty greatly unproved with heating but did not
increase beyond 81 percent even after autoclaving.  Autochved sarples supplemented
with met. reached a BV of 83, The lenti} protein concentrate also had o lower BV than
the meal but digesubility was agh for both samples (91 percent) and remained unchanped
after heating. “Trypsin inhibitors were absent. After supplementing with met, a BV of
only 63 was obtaned, due to the low level of tryptophan, the 2nd himiting amino acid.
In spite of the lower 1Y of the concentrate, they equaled the potential of the meal for
complementing cereals, as ther content i lysine and threomne is high. The concentrates
have the addiional advantage of allowing elfective supplementation without increasing
the legumejeereal ratio. (Author's sumimary)

0031

18569 LEVEILLE, G.AG MORIEY, S.S; HARPSTEAD, L1 1978, Beans—a food
resource.  In Robertaon, 1S5 Frazier, R 1), eds. Dy bean production--principies and
practices. Fast Lansing, Michigan State University, Cooperative Fxtension Service, Agri-
cultural Experiment Station. Latension Bulletin B-1251, pp.31-44. En., 18 Ref, 11

Phaseolus vulgans. Nutntive value. Analyas. Digestibility, Protein content. Vitamin
content. Iat content. Mineral content. Carbohydrate content. LSA.

The nutritional value of bean s analyzed and the methods of nutntional evaluation used
to determine protein, bpud, carbohydrate, vitanun, and mimeral contents are discussed.
Antunutnitional Factors i bean are also discussed as well ae the charactenstics that aftect
consumer aceeptiance of the poan. Nutnitional considerations that should be taken mto
account i bean hreeding prosrams are ponven Fhese include a waider range of met. levels,
lower devels ol antmutnitional factors, and preater digestubnbty and utlization of the
product by the buman bedy (Summary by EDITEC Trans, by | M)

(SIAR N

HHET VIRIRA, € Coltuea de feifao. (Bean cultivation in Brazil). Vi osa, MG, Brasil,
Universidade Federal de Vi osa, 1978, 10p. 184 Rel, 1L

Phascolus vulpans. Producoon Yields Nutnnve salue. Animo acids. History, Plant
anatomy. Plant habit Apronomie chancters. Sol tequirements, Clhimatic requirements,
Nneral and nutnientss Mineral dehaenaes Manares, Green manures. Nodulation,
Nuropen hang bactena pH Calision Cultivars Planung, Spacing. Irripgation.
Weeds, Weeding, Storape: Stored pram pests Intercropping. Braal.

Emphass s placed on hotameal and cultural aspects of dry bean cultivation in Brazil in
this book for apronomy cudents, agnoultural enpineers working i rural extension and
farmers. The Tollowmg topics are dealt wath Brashian and world production, nutritive
vatue, otigun, the plant, the <eed, soils, chmate, other lepumes, preparation of the sail,
crop rotation, control of erosion, visual svinptoms of nineral deficiencies, mineral and
orgame ferulzation, sotl sampding for chemieal analyss, nodulation and N lixation, vari-
chies, conwmp, ingation, seed control mtercroppmg (beans 4 mamve, supar cane or col-
fue), support systems for chimbing beans, mulching with dry plant debris, harvesting, and

12
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threshing, crop productivity, storage production costs, growing of French beans, sced
production. (Summary by T.13.)

0033

16080 GRALIAM, G.C; MORALES, F.; PLACKO, R.P; MACLEAN, W.C. 1979,
Nutritive value of brown and black heans for infants and small children. American Journal
of Clinical Nutrition 32(11):2362-2366. Fn., Sum. tn., 9 Rel,

Phascolus vulgaris. Nutritive value. Human nutrition. Dicts, Methioning, Digestibility.
’roteins.

A precooked, instant mixtare of brown and black beans, without DI.-met. or with 0.3
pereent added was the only source of protein in the dicts ot 10 recovered malnourished
nfants and children 10-42 mo. old. A1 6.4-6.7 percent dictary protein cnergy stool wet
whowere twice as high, apparent N absorption significantly lower, 65.6 against 87.5 per-
cent of intake, and apparent N retention much Jower, 9.8 apainst 34.5 percent of intake,
than during, before, and alter isonitrogeneous casein-based dicts of cqual energy and N
vilue. “The addition of met. improved N retention shightly and increased free met. in
plasma. Prolonged feeding on the met enriched Beans a0 a.u-i0 PLiee Nl Mot enetyy
supported satisfactory prowth and serum atbumin in 2 of 3 children but not in the
smallest one, in whom repeated balance studies showed no decrease with time in stool
wet wtoand only marginal improvement in N absorption and retention.  The poor
digestibility of the proten in these beans is the 1st-limiting factor in its utilization by in-
fanis and small ¢ildren. (Author's sumimary)

003a

11621 KEMPEEF S, F.N,, comp. Alginas recetas a base de frejol, (Some hean recipes).
Santa Cruz, Universidad Boliviana “Gabriel René Moreno”,  Instituto de Investipaciones
Agricolas y de Recursos Naturales Renosables, 1979, ap. ks,

Phascotus vulpans. Human nutrition. Dietary value. Cooking. Dicts. Bolivia.

A compilation 1s presented of Bolivian bean recipes as an cffective alternative to substi-
tate animal proten an daly diets. (Summary by .G, ‘Trans. by LML)

0035

15890 LUSE, A RACHIE, K.O. Sced protein improvement in tropical food lepumes.
Vienna, International Atomic Energy Apency. Sceries SMN-230/53, 1979, En,, Sum. En.,
22 e,

Phaseolus  vulparis. Phascolus lunatus. Vigna unguiculata, Sced. Protein content.
Digestibility. Inhibitors.

Food legumes are an important source of low-cost pratein in all tropical areas. An cx-
cellent strategy to carabat protein malutritton is to raise legume productivity (kg of
edible materialha) by plantintroduction and breeding and by better mangement.  An
important aliernative, however, 1s to increase the production of nutritionally available
protein (kg of quality protein ha) actually utilized by the population. ‘This approach in-
volves factars of amino acid balance, protem digestibility, consumer acceptance, and ad-
aptation to foad processing. The quality characteristics that need ta be improved in a no.
of widely used tropical food legumes are discussed with examples based on work in Africa
and in L.A. ‘These quality factors include content of the § amino acids in cowpea,
houschold processing in soybeans, digestibility in ficld beans, and consumer aceeptance in
newly introduced food lepumes such as hma and winged beans (Phascolus lunatus and
Psophocarpus tetragonolobus).  Concerted multidisaplinary efforts are needed to im-
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prove the yield potential and yicld stability of tropical egumes. 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 activitics
will be the continued screening of large collections of plant germplasm--with both natural
and induced variation--for the characteristics of productivity, adaptability, and product
quality that are needed. (Author’s summary)

0036

12630 SGARBIERI, V.C; ANTUNES, P ALMEIDA, 1..1).  Nutritional evaluation
of four varictics of dry beuns. Journal of Food Science 44(5):1306-1308. 1979, En., Sum.
En., 16 Rel.

Phascolus vulgaris. Cullivars. Nutritive value. N. Amino acids. Mineral content. Analy-
sis. I'c. Laboratory animals. Enzymes.

Data on proximate composition, distribution of nitrogencous compounds, amino acid
composition, nutritional values, and available I'c content are tabulated for the dry bean
cv. Rico 23, Rosinha-G2, Carioca, and Pirata-1. The nutritional quality of the protein
was generally highest in Rico 23, (Summary by Ficld Crop Abstracts)

0037

14721 AYAD, G5 ANISHETTTY, NN Directory of germplasm collection. 1. Food
legunes, Rome. International Board for Plant Genetic Resources, 1980, 22p. En.

Phascolus vulgaris. Germplasm. P'lant geography. Storage. Research.

A directory is presented of food legume germplasm collections, including beans, that exist
in the following countries: Afphamstan, Alperia, Arpentina, Australia, Bangladesh,
Yelpium,  Bolvia,  Bulparia,  Canada,  China, Colombia, Costa  Rica, Cuba,
Czechoslovakia, Democratic Republic, Lthiopia, Federal Republic, Germany, Greece,
Guadaloupe, Hungary, India, Indonesia, Tran, laly, Japan, Kenya, Malawi, Malaysia,
Mexico, Netherlands, Nigerna, Pakistan, Papua New  Gumnea, Phibppines, PPoland
Romama, Rwanda, Spain, Sweden, Synia, Thaland, Turkey, United Kingdom, USA,
USSR, and Venesuela The nstitution, person in charpe, details of samples, geographical
representation of the collection, forms of evaluation, documentation, and storape are
grven. (Summary by C.P.GL Trans. by 1L.MUIF)
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179806 HOSFIFLD, Gl UFBERSAX, MAG ADAMS, MW, GHADERI, A
TAYLOR, LL. 1980, US.DAL Dry Bean Food, Processing Quality and Yield Potential
Improvement Program.  tn Michigan State University,  Apricultural Experiment Station,
Saginaw Valley Bean-Beet Research Farm and Rebated Bean-Beet Research.  Fast
Lansing. 1980 Rescarch Report, pp.107-113, Fn.

Canned beans. Cooking. Nutritive value. Phascolus valgaris. Plant breeding.  Planting,
Processing. Soil compaction. Tanmin content. Timing. USA. Yields. CIAT-2.

‘The objectives of the bean improvement program of the U.S. Department of Agriculture
arc given. ‘These consist in (1) developing new breeding lines and cv. that combine im-
proved yield potentials with favored food quality factors, pest resistance, tolerance to en-
vironmental stresses, and adaptation to mechanized culture; (2) developing new and
improved culturat and management practices. Preliminary results are included. (CIAT)
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18539 MATTIIK, A.A. 1980. Construction of sclcction indices on dry bheans (I’hascolus
vulgaris L.). Ph.l). Thesis. Fort Collins, Colorade State University. 107p. En., Sum. En.,
67 Ref., 1.

Phascolus vulgaris. Sclection. Plant breeding. Yield. Sced. Protein content. Methionine.
Inheritance.

T'wo sclection indices (termed estimated and base indices) were constructed for the I°8,
E9, and IF11 penerations of a bulk breeding population grown in 1979, " A total of 126
estimaled indices were constructed for cach generation using 18 combinations of 6 traits
(4 yield component traits and 2 quality traits) and 7 combinations of cconomic wi, of
zero or one, for sced yield, protein percentage, and available met.junit of protein (AMP),
Seven base indices using the 7 sets of cconomic wl. were also constructed.  Genetic dif-
ferences among the 3 penerations were observed. A comparison of the total expected
genctic gain for 7 estimated indices based on 6 traits with the 7 base indices showed sim-
ilarity in all 3 gencrations. An advantage of the estimated index is the possibility of cal-
culating  expected  gain for subset combinations having zcero cconomic  valucs.
Broad-sense heritabilities ranged from 0.88 for sced wi, to 0.16 for AMP and narrow-
sense heritabilities from (161 for sced yield to 0.00 for AMP. (Summary by Plant
HBreeding Abstracts)
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26964 MICHIGAN STATE UNIVERSITY.  Agrienftural Fxperiment Station. 1980,
Saginaw  Valley Bean-Beet Research Farm and Related Bean-Beet Rescarch.  East
Lansing. 1980 Rescarch Report. 151p. En,

Nutritive value. Phascolus vulgaris. Plant breeding,. Processing. Puerto Rico. Rotational
crops. Soil compactation. Soit fertility. USA. Water stress. Yields.

The advances of rescarch carried out 1in 1980 on navy beans, supar becels, maize,
soybeans, and alfalfa at the Apricultural Expt. Station of Michigan State U., USA, 2rc
presented. These cover soil lerubity, crop management, plant breeding, food value, proc-
cssing quality, yicld potential, crop rotation, compaction, and water stress. (CIA'T)
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27232 OCHIETIN, S BOGERE, C; KATONGOLE, LR.D. 1980, Nutricat content
awd feeding value of commaon bean types grown and consumed in Kenya,  Fast African
Agricultural and Forestry Journal 45(4):284-289. ., Sum., En., 26 Ref,

Phascolus vulparis. Culuvars, Nutritive value. Dictary value. Protem content. Fiber con-
tent. Amino acids. Kenya.

Nutrient content and feeding, value of 4 bean var. prown and consumed in Kenya (Rose
Coco, Mwenzy Moja, Canadian Wonder, and Mexican 142) were determined. The pro-
temn content of the 4 var. was 20 percents that of Mwezi Moja was slightly preater than
in the rest. Mexican 142 had the most fiber, 9.08 pereent, and Canadian Wonder the
least, 6.76 pereent. GE value was 4.33-0.47 Keal/p, Beans were high in P, Mg, and Ca
but low m FFec first hmitung amimo acids were met. and cystine, with valine next.  issen-
tial amino acid imdex was from 88.7 in Canadian Wonder to 94.4 in Mexican 142,
chemical scores for Canadian Wonder, Mwezi Moja, Mexican 142, and Rose Coco were
870, 848, B1.7, and 779, resp. Rats gaven autoclaved beans lost wt. but when met. was
present they gatned wi. but not as much as did controls given cascin. (Nutrition Abstracts
and Reviews)
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14308  PECK, N.H. ct al.  Nutritional quality of vegetable crops as alfected by
phosphorous and zinc fertilizers. Agronomy Journal 72(3):528-534. 1980. Fn., Sum. Fn.,
40 Ief,, 1.

Phascolus vulgaris. Nutritive value. Composition. Fertilizers. PP. Zn. pIl. Yicld. Ilar-
vesting. Analysis. Micronutricnts. Ilant 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 concd. superphosphate and Zn sources on some nutnitionally important factors were
studied including the conen. of P, Zn, phytic acid, and oxalic acid in the edible portions
of 4 vepetables. ‘The plants, pea, snap bean, cabbage, and table beet were grown on a
ltoneoye fine sandy loam derived from calearcous glacial till. “1hese crops were fertilized
with concd. superphosphate (CSP) at rates of 0, 30, 60, and 120 kg I’/ha, and ZnSO4 or
ZnCl2 at rates of 0, 5, 20, and 80 kg Zn/ha apphed in a band at planting time in a facto-
rially designed expt. "The plants were sampled at processing stage except that pea and
snap bean sceds were also sampled at full maturity.  Increasing fertilizer CSP rates in-
creased yields and P concen. in al crops. Fertihzer CSP increased phytic acid conen. in
immature and mature pea seeds and in mature snap bean sceds.  Oxalic acid conen. in
table beet plants decreased wit increasing, rates of CSP feruliver. Fertilizer CSI* without
Zn fertiliver decreased Zn conen. in plants, but CSI? with Zn fertihzer generally inereased
Zn conen. Perulizer 7Zn did not affect yields nor cause visible plant toxicities. 1 lowever,
Zn ferulizer increased Zn conen. i the plants, especially when applied with high rates of
CSP fervhzer. Thus, CSP ferulization without Zn fertihzation ol vegetable crops can
reduce their nutritional quality by lowering their Zn conen.  Fowever, the concomitant
use of Zn fertibizer, with high rates of CSP fertilization, can improve the nutritional
quality ol vegetable crops with respect to Zn. (Author’s sumimary)

0043

17388 CARPENTER, K.J. 1981 ‘The nutritional contribution of dry beans (Phaseolus
vulgaris) in perspective. Food Technology 35(3):77-78. En., 16 Ref.

PPhseolus volgaris. Human nutnition. Nutritive value. Digestbility. Proteins.

The capacity of bean (30 and 15 p) to mecet recommended dietary allowances for adults
and children reparding vitimins and minerals, proteins and energy, is analyzed.  Findings
of an extensive literature review on the amino acid compaosition of beans and protein
quality studies with rats are summarized. ‘The only limiting amino acid is met. and pro-
tein digesubility us low (77 pereent). Results of studies on the value of bean as the sole
source of protein for children are analyzed. The followmng, priorities for plant breeding
are recommended: (1) increase bean yicld potential; (2) increase protein content and im-
proved digestibility; (3) reduce carbohydrate content (or that of other factors) responsible
for flatulence and fecal bulk; (4) improve cooking qualitics. (Summary by EDITEC.
Trans. by L.M.IC)

0044

22279 BEAN/COWPEA COLLABORATIVE RESEARCH SUPTORT PROGRAM,
US.AL 1983 1983 Annuad Report Technical Summary. Fast Lansing, Mlichigan State
University. 141p. En. Also in Fs,

Agricultural projects. Plant breeding, Pest control. Nitrogen fixation,  Tfuman nutrition.
Donunican Republic. Feuador, guatemala. Honduras, Kenya. Malawi. Tanzania. Brazil,
Technology. South America. Central America. Africa.



A technical summary is presented of the 1981 Annual Report of the Bean,Cowpea
Collaborative Research Support Program (CRSP) of Michigan State U. After describing
the organization of this program, a rescarch report of cach country is presented. Pro-
gram stratepy is to bring together the scientific resources of the identified countrics o
address universal constraints to the production, availabaity, and consumplion ol beans
and cowpeas and to address the constraints through research in settings where they have
local importance. The program support: rescarch in var. improvement, insect and dis-
case control, productive and stable farming systems management, efficient N fixation
and soil P utilization, drought and heat tolerance, improved seed and its availability, im-
proved storage and methods of preparation, improved nutrition and digestibility, reduced
cooking requirements and digestibility, and understanding of the socioczonomic impli-
cations of apronomic intervention. All the projects shared the following goals: training
professional and technical personnel, strenpthemng research capability in coliaborating,
institutions, developing Jong-term collaborative relatonshups, end recognizing the social
and environmental constrints o small farmer production and the central role that
women play in agriculture i host countries, Collaborative relationships exist with insti-
tations and:or universitics i 13 countries:  Bostwana, Brazl, Cameroon, Dominican
Republie, Ecuador, Guatemala, Honduras, Kenya, Malawi, Mexico, Nigeria, Senepal, and
Tanzania. (CIAT)

0045

22287 BEAN/COWPEA COLLABORNIIVE RESEARCH SUPPORT PROGRAM.
U.S.AL 1983 dmpresed biological utilization and availability of dry beans in .
1983 Anoual Report, ‘Technical sammary. Past Lansing, Michigan State Universily.
PR 77-85. e Also i Fs,

Storage. Sced characters. Cooking, Proten content. Phenol content. Seed. Composition.
Guatemala, Central America,

A techmeal summay s presented of the 1983 Annual Report of the Bean Cowpea
Collaborative Rescarch Support Program (CRSP)Y of Michipan Stae UL on the improved
bological utihzation and avilability of dry beans at the Instituto de Nutricion
Centroamencana y Panamia (INCAP)Y of Guatemala, The investigators, objectives and
thair modifications, research and trammg outputs, professional and orpanizational link-
apes estubhshed, mstututional resources contrtbuted to the project, progress toward
project objectives and constrmnts, baseline data, ard future plans are indicated. Drying
beans for 10 mm at atmosphene pressure, soaking beans in 15 percent NaCl solutton for
5 by and diving beans mothe sun prevented the development of the hard-to-cook phe-
nomenon i storage and redneed cooking tune alter storage. Steam-heating and soaking,
m salt water spembicanty reduced the conens of proteins and polyphenols in beans. A
methodology for the rebable and reproduable cetimation of moviva dipestiility of com-
mon beans, a sophetivated method 1o accurately and objecnively determme optimum
cooking tune tor beans, and a method tor sensiive estimation ol hiolopical activity of
lectin of kidney beans were developed. Two micthods were sdentilicd: one for the deter-
mmation of procyanmding in testa and cotyledons of dry beans, and the other for prepa-
ration ol fermented dry bean “tempeh”. Met. supplementation was shown to enhance
protein quality. (CIAT)

0016

21772 BRESSANL WL PRI Research needs to up-grade the nutritional quality of com-
mon beans (Phascolus vulgaris), Qualits Plantarume Plant Foods for Human Nutrition
32Q2)100-1 10, Foo, Sunn b 27 Rel 1L [Division of Food & Apricultural Sciences, Inst,
of Nutrition of Central America and Paman, Guatemala, Guatemala)

Phaseolus vulpanis Nutritive value. Protein content. Lysine. Cooking.  Digestibility.
Tumng. Guatemala,



Some of the nutritionally important factors in common beans which are relatively well
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)

0047

20846 BRESSANIL R, 1983, Worlid needs for improved nutrition and the role of vepe-
tables and lepumes, Shanhua, Taivan, Asian Vepetable Research and Development Cen-
ter. 10th Anniversary Monograph Series. AVRDC Publication 83-185. 22p. En., 37 Ref,,
Il jinst. de Nutricion de Centro Américn y Panami, Carretera Roosevelt, Zona 1,
Guatemala)

Phascolus vulgaris. Intercropping. Zea mays. Nutritive value. Dicts.

Due to the relatively high intake of cereal grains in most parts of the world, they provide
a significant amount of the nutrients in the human diet; in some regions, however, these
are replaced by tubers such as cassava and yams. ‘Their quality, particularly their protein
content, decreases their net dictary value unless they are complen.ented by food legumes
in particular, and by ammal food products. Considering these facts the best solution to
the problem of malnutrition are olfered by an intake of cereal prams or tubers and food
legumes in such a proportion as to maximize their individual qualities. “This can be
achieved by following cereal ar starchy cropsiood lepume consumption patterns, which
provide a uscful system for production programs and for selection and recommendation
of supplementary foods. NMarze 'bean, tice, bean, and cassava,bean systems are discussed.
These, if practiced, wocnd present a pood beginning for improved nutrition as far as cal-
ories and protein quanty oF qoantity are concerned, and could further be improved by
the consumption of small amounts of an.mal products and vepetables. The latter, par-
teularly the leaves, are sources of vitamins and minerals and, if concentrated in dehy-
drated food products or leaf juices, can supply significant amounts of protein. (Summary
by J.R)

0048

22663 WILLIAMS, WAL BLUESTEIN, C; TUCKER, C1. LYONS, J.N 1983,
Fossil energy  requirement of  protein produced by dry  beans, Crop  Scienee
23(5):1007-1008. Fn,, Sum. En., 13 Rel.

Phascolus valgaris. Protans, Food encrpy. Fertilizers. N Mechanization.  Cultivation.
USA.

Fossil energy cost of the cultual inputs tor production of dry beans were highest for
fertiization followed in dechining, order by crop estabhshment, muachinery, irrigation,
harvesting, weed control, insect control, transportation, and discase control. ‘The av. en-
erpy requarement was 20.6 GJoha and 104 MJ kg of beans produced, and protein enerpy
outputienergy input cqualled 038, Dry beans grown in California, USA, compared fa-
vorably in protein produced ha and fossil-energy use elficiency with other crops (wheat,
rice, maize, and potatoes) widely prown n the USA. (Author's summary)

0049

26009 BEAN/COWPEA COLLABORATIVE RESEARCIH SUPPORT PROGRAM.
US.AL 1984, dmproved biotogical utilization and availability of dry beans, In ——ee—-ee,
1984, Auvnual Report. 1L Fechniead Summary. Fast Lansing, Michipan State University.
pp.135-153. Fn.

Agricultural projects. Amino acids. Cooking, Guatemala, Mineral content. Nutritive
value. Phaseolus vulgaris. Storage. S, Tiing. ‘Transfer of technology.



‘The results of project activities in 1984 to improve the availability, utilization, and nutri-
tional quality of beans for human consumption in developing countries arc presented.
General aspects of the project are discussed.  Research outputs in 1984 indicated that
culinary and nutritional traits of beans are inherited qualitatively and can be improved
through plant breeding. Total S assays may be an accurate indication of § amino acid
concn, A mcethod was developed for determimation of sotuble and bound procyanidins in
beans. Soaking beans in 15 percent NaCl for 5 h and sun drying prior to storage inhib-
ited the hard-to-cook phenomenon. A modified Morris-Matson penctrometer is available
1o assess cooking time of beans as well as a method 10 assess hemagglutinin conen, and
activity. Ixtrusion of hard-to-cook black beans is a pood alternative process to produce
animal feed. Training objectives and outputs and expected short-term research outcomes
are summarized. Research plans for 1985 are included. (CIAT)

0us0

25291 PACIHCO, DLHL 1984 Nutritionad objectives in apricultural research. ‘The case
of CIAT. In Pinstrup-Andersen, I Berg, A Forman, M., eds. International Agricoltural
Research and Human Nutrition. Washington, D.C., International Food Policy Rescarch
Institute. pp.25-30. En., Sum. En., 62 Ref.

Colombia. Development. Human nutnition. Phaseolus vulgans. ‘Fechnology, CIAT-1,

Nutriwonal Tactors have been important consideranons both in the setting of commodity
prioriies at CIAT and mohe determimanon of research strateges for individual pro-
prams. Just as collaboration with natronal research and extenwion organizations is entical
to the development of new technolopy for CIAT commodities, soas the collaboration
with other mstitutes necessiry monutnion research. The CIAT Bean Program nught
benefit from advances i biochenmical studies of protem digestbihty that have led to esti-
mate price and income clasticities of demand is essential for sound analysis of the nutri-
tional effects of new technolopy. [AS (FNTRACT)

00s1

28084 UFBERSAN, MAG HOSEIED, G, 1984 Nutritional perspectisve of dry
heans. Michipan ey Bean Digest 8(4):12-13,23, #n. 1.

Phascolus vulgans. Nuttitive value, Amino aads. Mineral content. Diets, USA.

The nutnitonal properties of beans, such as protein and mineral content, are analyzed in
detail. A series of comparrons are made with other foodstufls consumed in the USA as
to satisi_ing, the recommiended daly allowance, (CIAT)

0052

24115 CENTRO INTFRNACIONAL DE AGRICUFTURA TROPICALL 1985, Eval-
uation of quality characteristivs in -------- . Bean Program. Annual Report 1984, Cali,
Colombia, Working document No. 7. pp.117-1200 En, Slso in Fs,

Cultivars. Sclection. Seeds. Protem content. Stored prain pests. Resistance. Colombia.
Plant anatomy. Composiion. South Ameoca. Amenica, CELAT-TL

In 1984 the nutnnon and quality Libo eviduated 390 awdvanced hines from the P 84 for
seed qualty, pereentage of water absorhance from diy wi,, presence of hard and broken
sceds, av. ceokmy time, soup guality, and protein content. Results supgest that shiny
grains tend to resist absorbing water duning soaking, and the apague colors present less
sced hardness. “The mlluence of Tocation, harvest time, and var. on cooking time, seed
hardness, and CP content was adso studied o determine if penetic or environmental vari-
abiity, or mteracthion of the 2, caninfluence some cookimyg, and nutritive seed character-
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istics. Cooking time and hardnuss of wild lines of the common bean and resistance to
storage insccts were assessed by measuring the cooking time in 9 resistant and 5 suscep-
tible lines and the percentage hardness in 18 resistant and 5 susceptible lines, ‘I'here were
no significant differences among the lines for cither variable.

0053

26901 NABHAN, G.I;; WERER, C.W,; BERRY, J.W. 1985, Variation in composition
of 1lopi Indian beans ccology of food and nutrition 16(2):135-152, En., Sum. Fn., 26 Ref.,
H. (Office of Arid Lands Studies, Univ. of Arizona, Tucsen, A7, 85721, USA)

Phascolus vulgaris. Proteins. Dictary value. Amino acids. Nutritive vaiue. Phascolus
coccineus. USA.

Dry Phascolus teans prown on the Hopi Indian Reservation were collected and com-
pared with beans utilized by the Hopis but grown off the reservation.  species included
P, vulgaris, P. acutifolius var. Latifolius, P. coccineus, and P. lunatus. Ethnobotanical
information, morphological, and chemical data were obtained. Beans grown on the res-
ervation were gencrally, but not always, found to be superior in protein content, but no
clear differences in protein quality could be attributed to bean types or ficld cnviron-
ments.  Legumes are consumed at the same level (30 g/day;person) but native beans
contribute less protem to the Hopi dict than during the 1930°s, as a conscquence of re-
duced diversity in var. locally produced and consumed. Much variation occurs in mineral
levels in Hlop i beans, but the wide range in soil composition found in 1lopi ficlds-gave no
clear correlation with Lean composition. (AS)
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29157 SCHWARCZ, HLP; MELBYE, J.; KATZENBERG, NMLAG KNYF, M. 1985,
Stable isotopes in buman skeletons of Southern Ontario: Reconstructing Palacodiet Jour-
nal of Archacological Science 12(3):187-206. En., Sum. In., 62 Ref., . (Dept. of Geology,

McMaster Univ,, Hamilton, Ontario, Canada)
P’hascolus vulgaris. Dicts. Protein content. 1 listory. Canada.

The introduction of beans into the native dict about A 1100, should have caused a de-
crease in the (15)N content of human bone collagen because legumes are deficient in this
isotope, with respect to meat and fish; however, no significant change was observed in the
(1SON/(EON ratio of human bone collagen over the period from 2300 BC to 1640, 1t is
concluded that meat and fish remained the main sources of protein even after the advent
of agriculture into southern Ontario, Canada. [AS (Lixtract))

0055

27012 CUNTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1986, Sci-
entific Training and Network Activities, Africa in -———--, Bean Propram. Annual Report
1985, Cali, Colombia. Working document no. 14, pp.282-318. Also in s, Fn.

Phascolus vulgaris. Plant breeding. Development. ‘I'ransfer of technology.  Plant intro-
ductions. Pest control. Germplasm. Cooking. Timing. Protein content. Africa. CIAT-1.

Detailed information en the activities of the CIAT breeding program and African Re-
gional and National Programs is presented, with special emphasis on the Great Lakes
Regional Project in Central Africa. The main activities carried out in 1985 in the arcas
of training, var. development and introduction, cultural and chemical control of discases
and pests, nutritional studies (cooking time and protein content), on-farm rescarch, bean
consumption preference surveys, and on-farm var. trials are summarized and major re-
sults are given. lFuture plans for 1986 arc included. (CIA'T)
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27003 CENTRO INTERNACIONAL DI AGRICULTURA TROPICAL. 1986, Ge-
netic improvement. Character improvement. Nutritional quality in —-—-—. Bean I’rogram,
Annual Report 1985, Cali, Colombia. Working document no.14. pp.123-130. Also in I's.,
En.

Phascolus vulgaris, Cultivars. Sced characlers. Cooking. Timing. Protein content.
Colombia. CIAT-1.

Several groups of P (Preliminary ‘¥rials) var. were evaluated in the nutrition and quality
lab. for grain quality, percentage water absorption from dry wt., presence of hard and
broken gramns, av. cooking time, broth quality, and protein content.  Significant differ-
ences were found in the av. values of all the characteristics measured in the 1:1/82, 84,
and 85 with the exception of protein content of the 1182 and 84 and lor solids in the
broth. In addition, harvest period, and var. on cooking time, hardness and pruizii con-
tent to determine whether genetic variability or environmental variability or their inter-
action exists. "The results of the various trials are presented in table form. (CIAT)

0057

29776 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1987, &e-
netic improvement and related activities,  Regional activities.  Africa. Great Lakes region
[T . Bean Program. Annual Report 1986, Cali, Colombia. Working documient
no. 21, pp.235-277. En., 1L

Phascolus vulgaris. Germplasm. Cultivars. Resistance. Plant introductions. Isariopsis
griscola.  Colletrotrichum  lindemuthianum.  Ascohyta.  Pscudomonas  syringac  pv.
Phaseolicola. Xanthomonas campestris py. Phaseoli. Uromyces phaseoli. lican common
mosaic virus. Ophiomyia phascoli. Cooking. Timing, Sccd hardening. Water absorption,
Varietal mixtures. Yields. ‘I'ransfer of technology. Technology evaluation. Seed pro-
duction. Rwanda. Zaire. Burundi. CIAT-1,

The Great Lakes Regional Bean Proprim works with the Agricultural Research Insti-
tutions of Burundi, Rwanda, and Zaire. Advanced breeding lines were introduced as po-
tential new var. for the region and/or as sources of resistance 1o angular leal spot,
anthracnose, ascochyta leafl spot, halo and conimon blight, rust, BCMV, and the bean Ny.
Together with focally collected germplasm, the introduced permplasm forms an excellent
basis for the var. development programs. Advanced lines from all 3 national programs
in the region were evaluated for cooking time, water absorption, and hard sced character.
A collaborative project between the U of Munchen and CIAT investigated the signif-
icance of var. mixtures in terms of yield pains to obtain information to develop a stratepy
for improving var. mixtures. ‘The penotypes which pained most from being planted in
mixtures were BAT 1297 and PVNX 1531, On-farm var. trials were carried out in
Rwanda and Burundi. diagnostic surveys and exploratory trials were also conducted in
several regions of all 3 countries in the Great Lakes repion to establish on-station and
on-farm rescarch prioritics.  Cultural methods (seed selection and removal of diseased
leaves and seedlings) in combination show promise as an cflective way ta control discases
in var. mixtures. ‘The propram in 1986 initiated the following technolopy develo wnent
and testing trials: (a) chemical seed treatments for arcas with root rot, bean fly, and soil
acidity problems; (b) a detwled study on the acceptability of climbing beans in the Central
Plateau region; (c) on-station trials testing the integration of soill improvement compo-
neats such as legume-trees and green manure crops in bean production systems; and (d)
techniques to improve farmers® self-seed production,
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29767 CENTRO INTERNACIONAL DI AGRICULTURA TROPICAL.. 1987. Ge-
netic improvement and related activities.  Improvement of individual characters.  Nutri-
tional guality in —-——_ Bean Program. Annual Report 1986. Cali, Colombin, Working
document no.21. pp.163-168. Fn.

Phascolus vulgaris. Germplasm. Protein content. Cooking. Timing. Statistical analysis.
Water absorption. Planting. Cultivars, digestivility. Colombia. CIAT-1.

The principal activities carried out in 1986 in the 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 exccuted. A joint project was carried out belween
CIAT and Instituto de Nutricion de Centroamérica y Panami (Costa Rica) on methods
to measure cooking time. Studies also aimed at identifying the important parameters for
water absorption and at determining the influence of site, planting time, and var. of the
cv. on acceptible nutritional characteristics. A joint project with Italy’s National Insti-
tute of Nutrition was initiated to study tannins, fiber content, and other factors respon-
sible for the low digesubility of beans; likewise, a prototype model of a modified
Mattson’s automatic cooker was assessed.  No sipnificant ditferences were found for the
protein content among the majority of the tested var., but some differences were ob-
served for seed color. Planting time has a marked etfect on protein content,  Results
from planting of Rojo 70 and Rojo de Seda in Palmira, Restrepo, and Quilichao
(Colombia) indicate that site is strongly correlated to grain hardness, water absorption,
and cooking time. (CIAT)

0059

29753 CENTRO INTERNACIONAL DE AGRICULTURA TROPICAL. 1987. Bean
Program. Annuad Report 1986, Cali, Colombia. Working document no.21. 318p. Fn, 1.

Phascolus vulgaris. Snap beans. Germplasm. Database. Prapagation. Plant breeding,
Hebridizing, Resistance. Mycosss. Viroses. Baclerioses. Injurious insccts. Adaptation.
Yiclds. Photoperiod. Temperature. Drought. Nitrogen fixation, Nutritive value, ‘Transfer
of technology. Central America.  Caribbean. Brazil. Peru. Mexico. Argentina. Asia.
Africa. Netherlands. CIAT-1.

The activities cartied out by the CIAT Hean Propram in 1986 are reported.  Bean
germplasm activities covered collection, multipheation and distribution, data manage-
ment, penelic variability from biotechnological techniques, and variability from interspe-
afic hybridization.  Individual character improvement studies were conducted on
resistance o fungal, bacterial, and viral diseases and inveriebrate pests, yield potential,
photoperiod and temp. adaptation, drought and acid soils wlerance, N fixation, nutri-
tional quality, and snap beans. Genelic improvement also aimed at evaluation i uniform
nurseries  (bean  evaluation nursery, VEE, prelminary trials, P and IBYAN).
Agronomic practices were evaluated in on-farm trals,  Regional activities were carried
out in Central America, the Caribbean, Brazil, Peru, Mexican highlands, Arpentina, West
Asia, Andean zone, Africa (Great lakes repion, Fast and Southern Africa), and the
Netherlands, in the latter with the Institute for Horticultural Plant Breeding, (CIAT)

NUTRITIONAL ASPECTS

NUTRITIVE VALUL
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9009 MURILLO, B; CABEZAS, M.T; BRESSANI R, Inlucncia de 1o densidad
culirica sobre Ta atitizacion de 1 proteina en dietas claboradas a base de maiz y Frijol.
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(Influence of calorie density on protein utilization in dicts hased on maize and heans).
Archivos Latinoamericanos de Nutricion 24(2):223-241, 1974. I's., Sum. Es., 22 Ref., II.

Phascolus vulgaris. Protein content. Amino acids. Food cnergy. Laboratory animals.
Nutritive value. N. Dicts. Zea mays. Central America.

The ceffect of individual and combined additions of calories, protein andfor amino acids
on the balance of 3- to 4-mo.-old dogs fed a diet of maize and beans in a 6.24 1o | ratio
was studied.  In the 1st expl., the animals were fed 3, 4, §  of proiein/kgiday of the
maize-bean diet supplemented at cach level of protein intake with 0, 25, and S0 percent
caloric increments over the basal level. ftesults showed that the additiori of calorics (as
oil) increased N retention significantly, particularly when protein intake was 3 p/kp day.
As a result of the caloric supplement, the animals pained more wi. In a 2nd sludy, the
protein of the same diet, with 25 percent additional calories, was replaced by 10, 20, 30,
and 40 percent milk or epg protein, or lysine, tryptophan, and met. in cquivilent
amounts. N balance increased as animal protein replaced more of the basal dictary pro-
tcin. The same was also true when amino acids were used; however, the responscs ob-
tained were not as high as when whole protein was utihzed, and when higher amino acid
additions were used, a plateau in N balance was reached. The 3rd cxpl. was designed to
measure the individual cffect of calories and amino acids, as well as their combined effect

n the protein quality of the maize-bean diet. “The individual addiiion of both types of
supplements improved N balance, the calesic addition showinp, stightly superior effects.
The simultancous addition of both types of supplements pave slipghtly higher N retention
values than did individual additons. ~ In conclusion, the data indicate that when dicts are
to be improved nutritionally, it is important to consider all limiting wutrients.  Further-
more, recommendations to increase nutrient intake through increased food intake are not
sound because the bulk of dicts based on maize and beans does not permit such an ap-
proach. (Author’'s summary) Ho|

061

7264 ARAUJO, T.NLV.CODE et al, Valor nutritive das misturas:feijuo Macd ar integral
+ farinhy de mandioca e feijao Mulatinho integral -+ farinha de mandioca, suplementadas
conu diferentes wiveis de metionina. (Nutritional values of dicts containing heans (Maca ar
and Mufatinhe) and cassava fleur supplemented with methionine at different levels).
Revista Brasileira de Pesmvicas Médicas ¢ Bialogicas B(2):143-147. 1975, 1", Sum. P,
In. S Ref., 1N,

Phaseolus vulparis. Cassava, Nutritive value.  Methionine, Diels. l.aboratory animals.
Analysis. Dictary vidue. )

A study was made of the elfect of met in diets prepared with beans and cassava Nour,
The biological value of the dict was determined by the protein efficiency ratio in white
rats, using dicts with protein levels of 10 percent supplemented with 0.3 and 0.4 pereent
met. The results showed a significant increase in the biological value of the dict with 0.3
percent met, as compared with the control diet (no met.); there was no significant in-
crease al the 8.4 pereent level, (Author's summary)

0062

11679 FLIAS, .G, Algunoes aspectos bioguimicos y nutricionales del mais y del frijol,
{Biochemical and nutritional aspects of maize and beans).  In Miranda ML, 1., comp.
Cursos de Froduccion de Maiz y Frijol, Santa Teela, FI Salviddor, 1976, Notas, Santa
Tecla, Centro Nacional de Tecnologia Apropecuaria, 1976. pp 144, s, 44 Rel,, 1.

Phascolus vulgaris. Zea mays. Prolein content. Amino acids, lysine.  Methionine.
Nutritive value. Diets. Storape.
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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 PER is 2.5 for casein and 0.58-1.72 for rural
dicts in Guatemala. In L.A., Phascolus vulgaris is the bean that is most consumed in all
its var., forms and colors. Legumes are good sources of lysine while cereals contain met.
Maize, deficient in lysine and tryptophane, has been improved by increasing the amino
acid content in prains of Opaco-2 maize; however, the softness of the pramn endosperm
and the conscquent damage during storage has reduced its commercial production.
Wkite-seeded beans present a higher PER than black-secded beans since they do not
contain pipments in their sced coat. Tannins reduce protein digestibibly forming tannin-
protein complexes. The MC in seeds, room temp., R, and the lenpthy of storage affect
the conservation of stored beans. Storape should be effected with a MC between 10-11
percent and temp. equal to or less than 25 deprees Celsius. “Tables and ligures, summa-
rizing the information, are given. (Summary by C.P.G. Trans. by L.M.F,)
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23382 MORALES G, V.M. 1976, Evaluacion binlopica de cinco variedades de frijol
(P’haseolus vulgaris sp.) producidas en México, (Biological evituation of five bean varictics
grown in Mexico). Tesis Inp. Agr.  Chapingo, México, Escucla Nacianal de Apricultura
41p. Fs,, Sum. I's., 23 Ref.

Animal nutrition. Dicts. Nutritive value. Cultivars. Mexico. North America. America.

Three expt. were conducted using 3 different binlogical methods to determine the
nutritive value of 5 bean var. (Mecentral, Jamapa, Canario, Villa Guerrero, and
Cacahuate) grown in Mexico. duting the imtiation phase, 195 fryers were used and ac-
commodated in clectric battery brooders. The PER method was used in the Ist expl,,
which had a duration of 13 days; the NPR method was used in the 2nd expt. with a du-
ration of 7 days; and the gross protein value method was used in the 3rd expt. with a
duration of 20 days. In the Ist expt., it was observed that chickens fed a casein-based dict
had wt. paing statisticaily superior to chickens fed beans. Wit gain of poultry receiving
bean-based diets was variable, best results being obtained with var. Mecentral and
Jamapa, Casemn again showed higher PER values than beans. The lowest PER value
was obtained with var. Mecentral. No stabstcal wt, pain ditferences were found between
poultry fed with casein and those fed beans. NP values obtained with Villa Guerrero
and casen were sunitar between each other and superior 1o those observed with the rest
of the bean var. In the Ird expt., chickens fed Mecentral beans showed higher protein
consutnption than those fed var. Jamapa, Villa Guerrero, or Cacahuate, and less con-
sumption than those fed Canario beans and casein. No sipnificative diflerences were ob-
served for the PER and gross protein values.

0064

12320 BOLOORFOTOOSHAN, M. Bean protein esaluation and supplementation,
IPh.D. Thesis. Fast Lansing, Michigan State University, 1977, 148p. En., Sum. En., 192
Ref., .

Phascolus vulparis. Laboratory animals. Proteins. Amino acids. Nutritive value. Analysis.
Methionine. Zn. ‘I'ryptophane. Fibre content. Ash content. dMoisture content. USA.

Ireeding expt conducted with weanhng rats showed that the protein quality of navy beans
(a poor source of sulfur-containing amino acids) can be largely improved by nuximng the
beans with sesame flour (a rich source of met.). The protem quality of navy beans,
sesame meal, and mixtures of navy beansisesame Rours (B:S) were evaluated using PER,
NIPR, and stope-ratio techniques. Protein scores and modified essential amino acid in-
dices (MEAA) were also computed. Compared to a PER of 100 for cascin, the PER for
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B:S 87.5:12.5, B:S 75:25, and B:S S0:50 were 62, 49, 72, 90, and 92 percent, resp. The
Relative Protein Value (RIPV) and Relative Nutritive Value (RNV) were obtained from
slope-ratio comparisons in which the corresponding lactalbumin values were set equal to
100. "The RPV were 57, 52, 67, 71, and 74 pereent, resp. The RNV were 54, 66, 68, and
74 pereent, resp. The protein scores for the tested samples were 48, 50, 60, 72, and 78,
resp. The MEAA indices were 88, 78, and 8K, resp. Linear regression equations and
correlation coefficients were derived, refating the protemn values obtained by the different
assays for the 5 diets. All the bioassays correlated very wall with the av. correlation co-

cfficient of 0.96. "The correlation hetween the chemical assay was poor {r 0.50); and
ol the 2 methods tested, only prwiu scures pave a hiph correlation coctlicient with the
biological methods (1 0.91). The supplementary cHect of whole epp powder on navy

beans was also studied; proten quality of the navy beans was unproved by the presence
of epp protem i the diet. “The protem quality of navy beans subjezted to dilferent proe-
essing methods (cannmg, with or without sugar, home cooking, and autoclaving) was cs-
tumated. PER, met avadabidity (prowth assay with weanhng rats), and lysine aviilability
(reaction witn 1-Nuor-2.3-dintrophenct benzene) were used to estimate protem quality,
I‘or the canned beans with 1.5 pereent supar e brme, home-cooked beans, and
autoclaved beans, the PER values were 5%, 96, So, and 60 pereent, resp.; the met. avail-
ability values (compared 1o 100 for crystaline met) were 49, 42, a8, and 50 pereent,
resp.; the dysine availability values were 933, 939, 975, and 97,9 pereent, resp. 1t was
concluded that the processing methods did not seniously impair the protein quuality of
navy beans. Zn supplementation of a 10 percent protem diet for the rat in which the sole
souree of protein was autockived mavy beans was carned out. Graded levels of zine
sullute were added to bean diets so thiea the final conen of Znom the diet varied from
Fo.0-378 ppme A sery modest mcreise ain prowth, o peraent n PER, over the unsup-
plemented diet, was observed swhen the Zncontent of the bean diet was rased to 20 ppo.
FUwas calculated that only 0000 percent of the phytic acid of the beans could be involved
i the indmg of o Supplementation of the same diet with 0.5 pereent D 1-met. re-
sulted in o mach preater icrease i prowih rate, 110 percentan PERC Furthermore, the
very modest adiitional growth obtiamed by supplementing the bean diet with 7.n disap-
pearcd when bean protem quality wis upgraded by adding met. (Sunumary by Disserta-
tion Abstracts)

Ouns

9248 BRESSANIL FLoet al. Fstudios sobre T produccion de harinas precocidas de frijol
y caupi, solos y combinados mediante coccian-deshideatacion. (The nutritive vatue of pre-
cooked fours of beans and  conpeas). Archivos  Latinoamericanos  de  Nulricion
28(2):247-200, 1977, Fa, Sum. b, Fog, 14 Rel.

Phaceolss valoans Viena sinensas Procesany Nutntive value, Seed. Diets Protein
content. Laboratory anmimaty,. Cookimng Gaatemala,

The cffect of procesany on the nutnitive value of beans and cowpeas mived i pro-
pottions of 100 0, 50 50, 25 75, and 0 100 were stushed. The precooked Nours obtamed
by processing the raw matetials by 3V methods (1) soaking whole prams for 1 h-cooking,
antochive-dehydration motray doer, (2) soaking for 24 hegnnding-drum diying; (3)
grindmg-soaking for 30 mun drom deving m wiinch the veloaty of rotation of the drums
was vaned (2,4, and o rpm) - The S0 500 bean, cowpea blend and 100 percent cowpea was
processed by mcans ol extrusio o cookmy with a Wenper X 25 extrader. All lours were
analyzed for trypanntibitor a ity and lor ther protem quahity by PER assays  Re-
sults from Process were weed s reference for Process 11 Process | did not cause major
changes i the quahty of the products althouph PER nereased as conwpess replaced
common heans, These observations were more markedan the samples of Process 11 al-
thouph ammal perlormance st cquivalent combinations of beans and cowpeas was lower,
Trypsm mbubtor activity was lower in samples from Process 1,on both cases, activity
decreased as cowpeas replaced common beans  Better wt pam and PER were obtained
when the veloaty of the dryer drums was 3 vpme Hhapher tovpan mhabiior activity was
measured i samplos produced when drams rotated at hagher tpms. Protem quality de-
creised s soakng, e ancreased meopround raws samples while values for trypsin
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inhibizors changed in the opposite direction. Legume food precooked MNours from
extrusion cooking were the highest in PER. ‘The nutritional and technological impli-
cations of the processes are discussed. (Author’s summary)

0066

14220 FRANCA, MLHL DE C; ZUCAS, S.NL Misturas de arroz ¢ feijao suplementadas
cont retinol, metioning ¢ cileio e os niveis hepaticos de retinol ¢ caroteno. (Mixtures of rice
and heans supplemented with retinel, methionine and calcium and values for retinol and
carotene in liver).  Revista de Farmacia ¢ Bioguimica ds Universidade de Sao Paulo
IS(H/2):431-147. 1977, Pt Sum. En., I°t., 48 Rel.

Phascolus vulgaris. Dietary value. Diets. Methionine. Ca. Brazil.

IFor 43 days 108 Wistar rats, initially 30 days old and weighing 45-46 g, were piven dicts
in which protein was supplicd by rice and beans in the ratio 3:1 without or with supple-
ments of retinel, Ca, or met. singly or in dilferent combinations. “The dicts were given
freely or were restricted to 60 percent of free intake. Values for retinol and carotene in
liver were nearest to those in rats given casein as protain source when all 3 supplements
were added to the rice and bean dicts. Ca and met. stngly or topether pave values for
carotene in liver about double those for controls given casein but only Ca and retinol to-
pether increased retinol in hiver 1o values approaching those in controls, (Summary by
Nutrition Abstracts and Reviews)

0067

15889 YADAV, NJR; LIENFR, 1.E. Optimizing the nutritive vatue of the protein of
navy heans (Phascolus vulgaris) by complementation with cereal proteins. Flaryana, India,
Agricaltural Rescarch Communication Centre, 1977, 10p. En, Sum, En., 28 Rel,, 11, Re-
print from: Legume Research 1(1):47-26. 1977,

Phascolus vulpans. Protans. Nutritive value, Digestibility. Food technology. Amino ac-
ids. Diets. Intubitors.

A navy bean Nour prepared by dry roasting i a salt bed as a medium of heat exchange
was found to have a hipher PER than beans which had been awtoclaved in the conven.
tonal manner. “This dilference was attributed to a small but sirnificant improvement in
the digestibility of the protein. The PER of the roasted beans wis higher than the
auteclaved beans evenin the presence of supplemental met, Wher various proportions
of roasted beans and manee were fed at a level of 8.3 percent protem in the diet, a mixture
in which 40-60 percent of the protem was pravided by either beans or maize had a PER
essentially the same as caseine Diets contmnmg, roasted beans and various cereal grains
(oats, barley, buckwheat, wheat perm, and nice) were formulated in propaortions calcu-
lated to pive the highest chemical scores. In most cases the PERs were not sipgmilicantly
different from that of casem, and, in the case of rice, the PER was highes than that of
casein. Supplementation of such dicts with their 1st inuting ammo acid failed to produce
a further enhancement of the PER. (Author's summary)

0068

12631 BOOLORFOROOSIHIAN, M MARKAKIS, I I'rotein supplementation of navy
beans with sesame. Journal of Food Science 4:4(2):390-391. 1979, En., Sum. b, 11 Ref.

Phascolus vulgaris. Proteins. Protemn content. Diels. Laboratory animals.  Analysis. Fat
content. Ash content. Carbohydrate content. Amino acids.

Feeding expl. with weanhng rats showed that the proteins of navy beans and sesame
(Sesamum indicumy are mutually supplementary. Standard dicts contaning as the sole

20



source of protein: beans (B); sesame (S); and mixtures of 87.5 percent I} protein + 12,5
percent S protein and 75% B protein -+ 25% S protein, and 0% B3 protein + 50 per-
cent S protein resulted in the following PERs: 1.56, 1.19, 1.79, 2.26, and 2.30, resp.,
compared to 2.50 for casein. The NI'R correlated almost perfectly (r = 0.99) with PER,
The amino acid scores by the method A/L correlated highly with both PER and NPR (r
= 0.82 and 0.81, resp.). 'The amino acid scores by the method AfI correlated even better
with PER and NPR (r = 0.96 and 0.97, resp.). (Sumimary by Food Science and ‘I'ech-
nology Abstracts)

0069

14706 KON, S5 WAGNER, LR Simplificd process makes legume-based foods. Food
Product Development 13(7):47-49. 1979, En., 3 Rel., 1.

Phascolus vulpans. Food production. Foud technology. Food energy. Nutritive value,
Dietary value. Protemn content. Fat content. Storage.  Deterioration.

Bean chips were prepared by soakmg Califormia simall white beans for about 75 min at
90 degrees Celsius, passing them through a meat grinder; oat flour and hot water were
added in a propurtion of T oat tour: 2 p soaked beans: 0.6 ml hot water, and the entire
mass was mixed until douph developed. The dough was sheeted (1.3 mm), cut into round
dises of 2.05 con i diamneter, doed i an oven equipped with an circulation far 10 min at
135 deprees Celsius, deep tned anoa liph oleie acd saltlower soil, containing no
preservatives, ar about 200 deprecs Celsius for 15 s Anaiyses showed the bean cheap to
have 2.5 x the protemn content of either mare or potato chips and only half” the oil con-
tent of cither. Because fepumes are somewhat defiaent i S contimning amino acids they
must be supplemented to obtan a nntstonally complete protemn. Cahfornia small white
beans and oats complemented each other and have an acceptable amino acrd pattern. ‘The
chips were packed 10 pouches, and stored at room temp. No off-flavour could be de-
tected nnul the end of the seventh month. (Summary by 'ood Science and ‘Technology
Abstracts)

0070

13533 OBIZOBA, LC; EZERWE, MO ARKATGWE, BN, Utilization of sorphum,
wheat, and navy beans by haman adults: protein metabolism. Nutrition Reports Interna-
tional 20(3):291-301. 1979, L'n., Sum. Fo., 18 Ref.

Phascolus valgans. Diets Human nutnition. No Proteins.

Ina prelimmary study, 5 Bealthy collepe swomen, 19 1o 25 yr old, were given 4 dicts with
mixed plant protemn sonlbar m N content mowhich whole wheat flour (W), 3 var. of
sorghum [Purdue norend (1°N), mph Bvane (1Y), and Foapena normal (NN and navy
bean flour (B), in dilteieat cominnatiens, provided 0.7 3 5 with 0.8 ¢ N (rom foads low
in N dady for 23 dave Mean daly balances were 052,090,700, and 214 g, resp, when
WENNHLY, WEPNBWETILY, and WEHLY:PN dicts supphed the N. The mix-
tures anduced different N halances sufficiently posiive to cover integumental lasses,
Mean N badance of women proen dict WEHLY:PN (1:1:2) was significantly different
from that of women piven WENNITEY (14°3°3) diet Replacement of 1§ percent HLY
with NN decreased N halance. Fxeretion of 3-methylhistidine i unine was not affected
by treatment. (Summary by Nutrinion Abstracts and Keviews)

0ot
14369 OBIZOA, LC. utilization of sorghum, wheat, and navy heans by human adults:
mineral and vitamin metabolism.  Nutrition Reports International 2006):777-786. 1979,
En., Sum. In., 34 Rel.

Phaseolus valpans. Thaman nutrition. dicts, Protein content. Amino Acids. Ca. I, Mg,
Fe. Vitamin content. Mineral content. Metabohsm.,
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Five healthy college women, 19-25 yr old, were fed 4 isunitrogencous mixed plant protein
diets in which whole wheat flour (WF); 3 var. of sorghum, Purduc normal (I’N), high
lysine (11LY), and Nigeria normal (NN), and navy bean flour (), in various blends,
provided 6.7 g N + 0.8 g N from low N floods daily Tor 24 days. Mecan daily Ca balances
were + 147, 4158, + 250, and 4 158 mg/day, resp.  Ca balances of subjects fed diets
containing navy beans (WE:PN:I§, 50:30:20) were higher than for those fed the other di-
cts.  However, this may be due to hipher lysine intake provided by the mixture.  diet
WEILY (50:50) produced the lowest I balance due to high fecal excretion of the min-
eral. “T'he mixture containing 70 percent WE had higher My content and induced more
positive Mg balance during the exptl. period. “The diet containing 50 percent sorghum
and 50 percent wheat produced the Jowest Fe balance, however, this might be attributed
to higher phytate content of the dict. “The mixture containing, 70 percent WE induced
higher niacin levels in the subjects, this may be due to higher dictary intake. ‘T'he mean
balances produced by the dicts are higher than the normal range reported for this com-
pound. “I'he subjects fed WISHLY:PN (25:25:50) dict had negative riboflavin balance.
On the other hand, the same diet had hipher fohe acid content and induced hipher bal-
ances of the nutrient in subjeets fed the diet. (Author's suminary)

0072

15479 ROCKLAND, L.B; ZARAGOSA, E.MML 1979, Process for preparing mixed bean
sulads. United States Patent 4,159,351, 2p. Sum. Lo,

Phascolus vulparis, Cultivars. Food technolopy. Cooking. Human nutrition.  USA.,

Mixed bean salad 15 prepared by a process wherein ditferent var, of beans are mdepend-
ently rendered quick-cooking and then mdependently precooked for a period of time suf-
ficient to remove estractable pigments  therefrom. The precooked  beans, apain
independently, are cooled rapidly and then mived together i a marinating liqud.  Finally,
the beans are finish-cookud in the manmating, hquid. {Author’'s summary)

0073

18081 CONIRERAS, G5 FLIAS, 1L.G; BRESSANI, . 1941, Ffecto de fa
suplementacion con vittoinas y minerales sobre by wtilizacion de la proteinn de mesclas de
maiz:rijol. (Kllects of supplements of vitamins and minerals on protein utilization of maize
and bean mintures), Archivos {atinomericanos de Nutricion S1(4):808-826. ks, Sum. Es.,
Eng., 11 Ref, 1.

Phascolus vulgaris. Taboratory anunals Proteins. Vitamin deficiencies.  FHuman nutri-
tion. Minerals and nutrients. Lyaine, Mcthionine, Tryptophanc.

For 4wk, proups of 8 Wistar rats initially 2t days old bad freely water and feed based
on ground white marze and black beans at 87:03 or 70:30 with mimeral misture, vitamin
solution, soybean oil, and cod hver a1l Diets contamed protemn 85 and 10.6 percent and
the contral had 10 pereent casen. “Thinin, nacm, vitenmn B6, nboflavin, or vitamin
A, or none or all of them were excluded. Omission of Fe, 7Zn, 1, or My oor of none or all
of them was tested sinmlarly, Effect of adding 1-lysine, DE-met., and D1-tryptophan was
tested tn conjunction with the other treatments. W pan and feed intake were monitored
and utilizable protein was caleulated. Unlization of protein was greater for 70:30 than
for 87:13 with or without supplementary amino acds. Omission of the one nutrient such
as My seemed as crucial as combined deficiency of all vitaming or all minerals: utilization
of protein was consistently preatest when no vitamin or nmuneral was omitted. Addition
of amino acids was effective only with complete supplies of vitamins, minerals, and cn-
crgy. Carcass, but not fiver, contamed sipgnificantly more fat with 70:30 than with 87:13
mixture. (Summary by Nutrition Abstracts and KReviews)

0074
18535 DHAWARL  LB; KAMATIL PS5 BATTA, PG MUKEWAR, S

RAGHAVAN, 8. 1981, Reduction of postprandial plasma glucose by hengal gram dal
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(Cicer arictinum) and rajmah (Phascolus vulgaris). American Journal of Clinical Nurition
34(11):2450-2453. I'n., Sum, En., 15 Rel., .

Phastolus vulgaris. Glucose. Human nutrition. Diets. Uses.

Postprandial plasma glucose fevels were mieasured in 6 healthy (human) subjects at 0,15,
30, 45, 60, 90, and 120 nun after taking, 50 g of carbohiydrate in the form of wheat, rice,
Cicer anicunum, and 1ed kidney beans. The resulls were campared with the plasma
glucose values obtaimed after taking 50 p dextrose. Carietmum and red kidney beans,
when compared with dextrose, were more elfective in reducing postprandial plasima
glucose levels than wheat and rice. The mean peak rise i plasma plucose was decreased
by 82. percent with C. anetinum and o7 pereent with red kidney beans, while wheat and
rice showed reduction ondy by 25 wnd 1 pereent, resp., when compared with dextrose.
This study suggests a reapprasal of the diet for dabetics. {Author’s summary)

TR

TOORT  NAVARRETY, 1A BRESSANL R 1981, I'rotein digestibiility and protein
quality of common beans (hascotus salparis) fed alone and with maize, in adult humans
using i short-term nitrogen hakance aseay.  American Journal of Clinieal Nutrition
3HO)IBOI- 198, ., Sum. o, 11 Rel (Inat. de Nutricion de Centroamérica y Panama,
Apartado Postal 1188, Carretera Roosevelt, Zona 11, Guatemala, Guatemala)

Phascolus vulpans. Humuan natoron, Dbty Proteine NODiets, Composition,

In different studies 3o en, 23 3% veoodd were piven conuman beans atone and in differ -
cent forms and with muase o tortilas to mea.are S diresubility and to evatuate protein
quality using a short terme S halance anaydipestibility of commoen bean proteimn was
significantly Tower than that of meat, and <omlar to that of a textured soybean protein.
Forms ol intake atfected bean oot o costitality Panmatien of protan quality by the
method of short terny noarpie itabe <howed that with teeding on beans wone, N e
hbrum was reached wath a dwly S intake of 1141 my ky body wi, whereas on adiet with
beans and marve (4710 cquebbram was reached with N ntake of 98 myp kg Fhe dif-
ference was attnibuted to a complementary protem eflect and an increase in protein
digestibility of the nuxture. (Author's summary)

0l

17439 SATHE, S K3 PONTE JUNTOR, .G RANGNTE AR, P SALUNKILEE, DK,
1981, Elleets of wldition of Great Norther bean flour amd protein concentrates on
rheological  propertics of dongh and  baking quality  of bread. Cereal  Chemistry
SE2EO7-1000 Fny, Sum 1o, 17 2o, L

Phaseolus vulpans, Pooers e onr Uses Bread santoy Dhets [haman nuteition,

Proteins from Great North rn beans were concentrated. The rheolopical and baking
properties of a blend of wheat Ponr amd protem concentrates were compared with those
of a blend of wheat flour and bes Hour - Addition of the bean flour o protein coneen-
trates to wheat ours canad s maeas e o water abaorption and a decrease in mixing
tme, douph stabiay, and mevagraph peak hephi I ond extenston curves for wheat
flour-bean Hour blends mdicated adecrened resstanae fo extension with increased conen,
of the bean lour For a fixed bean Nour level i the blend, howeser, resistance to ex-
tension mereased with anancreang i restime e, Addinon of the bean Hour at levels
above 10 pereent wie dettimental (o the douph and brewd quadity. Hloweve:, breads pre-
pared with added protan concentrates (equal 1o or less than 10 pereent) were more ac-
ceptable than thowe prepared with added bean Hour (equial to or less than 10 pereent).
{Author's summary)
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0077

20093 VANNUCCII, H.; DUARTE, R.NLE,; OLIVEIRA, J.E.D. DE 1981, Nutritive
value of rice and beans based dict for apricultural migrant workers in southern Brazil.
Nutrition Reports International 24(1):129-134. En., Sum. En., 6 Ref. (Univ. of Sao Paulo,
School of Medi-ine of Ribeirao Preto, 14.100 Ribcirao Preto-SP, Brasil)

Phascolus vulgaris. Dicts. Nutritive value. Proteins. Digestibility. Brazil

Brazilian agriculture migrant workers were fed traditional rice and bean based dicts,
found to supply an av. 1.15 plus or minus 0.15 ¢ of protein and 41.0 plds or minus 6.1
calories/kg of body wt. Netabolic studies carricd out when they received this diet showed
a mean true protein digestibility of 77.6 plus or minus 5.1 percent and a N balance of
6.47 plus or minus 15.25 mp/kg day. Mean and standard deviation of NPU were 35.0
plus or minus 6.4 percent. “These results show a good nutritive vatue of this local diet.
Its protein and energy utilization scems o cover the workers' need for these clements.
{Author’s summary)

0078

17485 ANGELIS, R.C. DI FLIAS, 1.6 BRESSANI, . 1982, Meselas de arroz, y
frijol (55:45 y 77:23). 1. Valor nutricional de las proteinas de las mesehis, (Rice/hean
mixtures (55:45 and 77:23). 1. Nutritive value of proteins in mixtures).  Archivos
Latinoamericanos de Nutricion 32(1):47-63. 1s., Sum. I's., 18 Rel.

Phascolus vulgaris. Uses. Diets. Nutritive value. Composition. Proteins. Laboratory ex-
periments.

The nutritive value of ricesbean mixtures in proportions of 55:45 (R1) and 77:23 (B2)
parts, resp. was studied using conventional methods (NPR, PER, NPU, utilization of
protein calorics, and protein utilization). Rats were fed diets containing 10 percent pro-
tein with or without supplements of powdered milk,cassava (75:25), starch (75 pereent),
sugar (25 pereent), and oil (26 percent). Studies on the value of the cassava/milk supple-
ment indicated that 1t improved the quality of both mixtures (81 and 112) and a greater
cfficiency was observed at 28 days with the B2 mixture. Fowever, the other supplements
of B and B2 diets were not sipnificantly different. There were no differences among the
groups regarding biochemical parameters (plasmatic proter and albumin, and the ratio
nonessentialjessential amino acids). (Author's summary. ‘1 rans. by LALTEY)

0079

17486 ANGELIS, R.C. DE; FLIAS, .G BRESSANI, . 1982, Meselas de arroz y
frijol (55:45 y 77:23). 2. Limitacion de vitaminas liposolubles ¥ minerales, (Itice/bean
mintures (55:45 and 77:23). 2. Limitation of minerals and liposotulile vitamins). Archivos
Latinoamericanos de Nutriciin 32(1):64-78. Ux., Sum. Fs., 6 Rel,

Phascolus vulgaris. Uses. Diets, Vitamin content. Mincral content  Amino  acids.
Nutritive value,

‘The nutritive value of ricesbean mixtures in proportions of $5:45 parts was studied using
the method of NPR, PER, NIU, protein utilizanon, and calotie intake. Supplementation
with cassava and malk (CM) as well as with vitamins and minerals impraved all indexcs
but the addition of only minerals or cod-liver oil gave better results but not to the same
extent as with CM. No effect was observed with casein, met., or hydrosoluble vitamin
supplementation. Ca and IP were elficient in partialy improving the indexes, especially
by inducing an increase in appetite. 1t is sugpested that the rice/bean mixture is limiting
regarding its mineral (Ca and P) and liposolubles vitamin content. (Author’s summary.
Trans. by L.MIE)
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17865 DEFOUW, C.; ZABIK, M.E; UFBERSAX, M.A; AGUILERA, J.M.; 1.LUSAS,
E. 1982, Effects of heat treatment and level of nay bean hulls in sugar-snap cookics.
Cereal Chemistry 59(4):245-248. En., Sum. Fu., 11 Rel.

Phascolus vulgaris. Sced coal. 1eat treatment. Uses. Fibre content. Bean Nour.

The cffects of levels of navy bean hull incorporation and of navy bean heat treatment on
the physical and sensory qualitics of sugar-snap cookies were investigated. [evels of 0-30
pereent substitution of nay bean hulls were substituted for flour. T'he hulls were cither
not roasted or subjected to | of 2 roasting temp.: 160 or 240 degrees Celsius, ‘The major
differences attributed to roasting were cookie color, moisture, and flavor.  lavor and
physical characteristics, including top prain and spread, were adversely affected as the
level of substitution increased.  Approx. 0.2, 0.7, 1.2, and 1.7 g of dictary fiber was
available per cookic with 0, 10, 20, and 30 pereent navy bean hull substitution, resp.
(Author’s summary

00x1

TRTBZ DelFOW, C3 ZABIK, MG UFBERSAX, MLAG AGUILERA, LM LUSAS, .
1982, Use of unheated and heat-treated nasy hean bulls as a source of dictary fiber in
spice-flavored layer cakes, Cereal Chemistry 59(3):229-230. En., 12 Ref. (Dept. of Food
Science and Human Nutrition, Michipan State Univ., Fast 1 ansing, M1 48824, USA)

Phascolus vulparis. Bean four. Heat beatment. Uses Dictary value. Nutritive value,

The use of navy bean hulls as an alternative source of dictary liber in spice-{lavared layer
cakes was evaluated and hull flour from beans with no heat treatment was compared with
that from beans roasted for 2 min at 240 degrees Celsius, Unheated and roasted bean
hulls were substituted for four i the cake formula at a level of 15 percent. Character-
1stics such as color, tenderness, texture, flavor, and general aceeptability were evaluated.,
The addition of 15 percent navy bean hulls resulted moa thicker batter due to the high
waler absorbancy of the huils. Cakes prepared with the roasted navy bean hulls tended
to be shphiy more muoist and tender than the control, although these results were not
sipnificant.  Consequently, navy bean hulls are an aceeptable source of dictary fiber in
favored cakes. (Summary by EDIFEC, Trans, by LM F)

0082

19724 GARCIA-LOPEZ, S WYATT, Cull 1982, Elfect of fiher in corn tortillas and
cooked beans on dren asailability.  Journal of Agricultural and Food  Chemistry
304724727 Iy, Swae Fng, 300 Rel. (Dept. of Food Science, Univ. of Wisconsin,
Madison, AVE 53706, USA)

Phascolus vulgaris. 1Fibre content. e, Animal nutrition.

Availability of Fe from a dict ol corn tortiflas and cooked beans with different levels of
fiber was determined by hemoglobin repletion. Neutral detergent fiber (NDE) in corn
tortillas and cooked beans and soluble, 1omizable, adn total e i the test foods were de-
termimed. Weanhng male rats were fed an Fe-free diet untid anemic and then divided into
groups. The rats were Ted dicts with 6.5, 10, and 15 percent NDIF and 25, 30, and 35
ppm oof total Fe. Fe availability was sigmificantly reduced by 15 percent NDE. “Ihe
amount of Fe in the same diet atfected Fe repletion. A sipnificant correlation between
soluble Fe and pll .35 in vitro and pereentage elficiency of hemoglobin repletion was
obtained.  Fe from corn tortillas and cooked beans is approx. 50 percent less available
than FeSO4. (Author’s sumimary)
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29959 MYER, R.O; FROSETH, J.A. 1983, Fxtruded mixtures of beans (Phascolus
vulparis) and soybeans as protein sources in hurley-hased swine diets. Journal of Animal
Science 57(2):296-306. Fn., Sum. En., 20 Ref. (Univ. of Florida, Agricultural Rescarch
Center, Marianna, FL 32446, USA)

’hascolus vulgaris. Diets. Animal nutrition. Nutritive value. USA.

Two expt. were conducted to evaluated extruded mixtures af beans and soybeans as the
sole source of supplemental protein in barley-based dicts for starting and growing-
finishing pigs. The substitution of extruded mixtures of beans and soybeans for SBM in
the dict of young starting pigs (av. initial wt. of 7 kp) decreased av. daily gains slightly,
with the decreases buing signilicant (P less than 0.05) with 2 of the 6 mixtures; however,
feed efficiency was improved significantly (P less than 0.05) with 1 mixture. Mecthod of
cxtrusion (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 alfect (P greater than 0.05) performance of starting, pigs. In growing pigs (from 22
to 34 kg), rate of gain was similar to or greater (P less than 0.05) for pigs fed various dry
cxtruded bean-soybean mixtures ranging from 1/8 to 3/4 beans than that of pigs given
SBM as the protein supplement; feed elliciency was not dilferent {I” greater than 0.05).
There were no differences in performance (P greater than 0.05) of finishing pigs (Irom
54 10 90 kg) fed any of the dry extruded bean-soybean mixtures or SBM. Concurrent
extrusion of beans and soybeans is an elfective method of heat processing cull beans for
usc as protein supplements in prowing-finishing swine dicts,  (Extracted from author’s
sumiary)
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22673 MYLER, R.O; COON, C.N,; FROSETIH, J.A. 1982. The nutritional value of
extruded beans (Phascolus vulgaris) and extruded mixtures of heans and soyheans in chick
diets. Poultry Science 61(10):2117-2125. Fa., Sum. En., 27 Ref. (Univ. of Florida, Inst,
of Food & Apricultural Sciences, Agricultural Rescarch Center, Marianna, FL 32446,
USA)

Phascolus vulgaris. Nutritive value. Diets. Protein content, Amino acids. USA.

Two expt. were conducted to evaluate extruded small beans (recleanced culls) and extruded
mixtures of beans and soybeans as protein sources in chick diets. In expt. I, PERs were
determined for 1-wk-old chicks fed diets for 2 wk containing all the protein (13 percent)
from cither SIIM, extruded soybeans, autoclaved beans (12} degrees Celsius for 15 min),
and 135 or 150 degrees Celsius extruded beans.  All of the bean treatments, with or
without supplemental met,, resulted in lower {P less than 0.05) PER than the soybean
treatments similarly supplemented. No dillerences (P preater than 0.10) in Per were
noted between autoclaved or 150 deprees Celsius extruded bean treatments; however, 135
degrees Celsius extruded bean treatments resulted in lower (P less than 0.05) PER. In
expt. 2, l-day-old chicks fed diets containing 1/2 of the total dictary protein rom
cxtruded beans had lower (P less than 0.01) 2-wk pains and gain:feed ratios than chicks
fed SBM. Chicks fed dicts containing an extruded mixture of 1/3 beans -+ 2/3 soybeans
with supplemental met. had simifar 2-wk gains and higher (P less than 0.05) pain:feed
ratios conpared with chicks fed the SBM diet with supplemental met.  Chicks fed dicts
containing an extruded mixture of 2/3 beans + 173 soybeans with supplemental met. had
decreased (P less than 0.05) 2-wk guins but sinnlar (P greater than 0.10) gain:feed ratios.
The methed ol extrusion (separate or together) or moisture pretreatment during
extrusion (dry or wet extrusion) of the bean and soybean mixtures had not cffect (P
preater than 0.10) on chick performance.  In both expt,, supplementation of dicts with
met. resulled in preater increases in wi. pain and gain:feed ratios for chicks fed the bean
containing dicts compared with chicks fed the soybean diets. Dry extrusion of beans and
soybeans together, especially if the proportion of beans in the mixture is 173 or less, of-
fers a practical and casy method Yor heat processing cull beans for usc in poultry dicts.
{Author’s summary)
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19053 VARGAS, E.; BRESSANIL, R; ELIAS, L.G; BRAHADM, J.E. 1982,
Complementacion y suplementacion de mesclas vegetales a base de arroz y [rijol.
(Complementation and  supplementation of rice- and bean-based vepetable mixtures),
Archives Latinoamericanos de Nutricion 32(3):579-600. Es., Sum. Es., 20 Rel, N,

Phascolus vulgaris. Laboratory animals. Proteins. Nutritive value.

A scries of expt. with lab. animals was carried out to determine the best complementation
of rice and bean proteins; to measure possible protein dilferences of some bean var., both
in terms ol quality and quantity; and to quantily the cifect of animal protein (meat or
milk) and caloric (oil) supplementation on the nutritive value of rice- and bean-based
mixtures. ‘Three black bean var. (Suchitin, Turrialba, and $-19 N) and on cof white
polished rice were evaluated by partially substituting, by stages, the proteins of one grain
for that of the other. Diets for young rats were prepared with these mixtures, cvaluating
the complementary elfect of cach bean var. combined with rice by the PR, Results in-
dicated that rice and bean proteins were complementary when rice supplicd 90-40 percent
of the protein in the dict and beans, 10-60 percent. 1t was also foand that bean va,.
§-19-N contains more pood quality protein than the other 2 var. studied. The relative
protemn value of the 60:40 rice:bean mixture, on a protein basis (optimum mixture), was
87 percent that of cascin when var. §-19-N was used.  the 60:40 mixture and a 35:65
rice:bean mixture, on a protein basis, were supplemented with milk or meat protein, re-
placing the vegetable protein as levels of 0,5, 10, and 15 percent. The caloric density of
the mixture was also ncreased 0, 7, 14, and 21 pereent over a basal value of 360 keal/100
- The NPR was used as a measure of protein quality of diets for 21 to 23-day-old rats.
Results revealed that meat and bean constitute supplements of cqual quality for mixtures
prepared on a rice and bean basis. For the 60:40 mixture there was no positive clfect of
protein supplementation. The 35:65 equivalent to that of the 60:40 mixture with the 15
percent supplementation level. Both nuxtures were slightly favored by the 7 percent en-
ergy supplementation. Even though feed consumption, and protein and energy contents
in animals receiving the 60:40 mixture were higher than 100 pereent compared with those
fed cascin, the NPR, wi. gain, and feed conversion were only 88, 87, and 82 percent those
of cascin. Consumption, cost, and cultivated area required to maintain N cquilibrium of
an adult population fed beans and rice, with or without the milk supplement, were calcu-
lated.

0086

23618 MERINO, G LAREO, L.; BRESSANI R, 1983, Evaluacion del potencial nu-
tritionat del pescado en dictas a hase de frijo) (Phascolus vulparis) y un cereal [mair (Zea
mays) y/o arrez (Oriza sativa). (Nutritional potencial or fish in dicts based on beans and
a cereal (maiz andfor rice). Nuatritional potential of fish in dicts based on heans and a
cercal (maize andfor vice). Archivos Latinoamericanos de Nutricion 33(3):588-60S. Ls.,
Sunt. s, En,, 15 Rel,, 1.

Central America. Diets. 1 Tuman nutrition. Nutritive value, Phascolus vulgaris.

‘The complementation between maize and lish and between rice and fish was cvaluated to
establish the required level of each in order to obtain an optimum biological response.,
‘The optimum levels of fish were around 2 and 8 percent for the maize and rice dicts, resp.
Complementz-y fevels of fish in the bean:maize and beancrice diets, basic staples of Cen-
tral American diets, were evaluated in the same manner; levels as low as 2 percent [ish
were sulficient to obtain a significamtly high biological respanse. ‘The cost analysis of
these exptl. mixtures revealed that the nutritional value of the Central American rural
diets can be increased with the introduction of fish in small quantities, without increasing
the family food expenses. (AS)

33



0087

23984 NIELSEN, B.; HEVIA, P,; BRITO, O. 1943. Study on the complementation of
two proteins of low quality: black bean (Phascolus vulgaris) and scsamie (Scsumun indicum
L.). Journal of Food Scicnce 48(6):1804-1806. En., Sum. Fn., 26 Ref. (Univ. Simon
holivar, Depto. de Tecnologia de Procesos Biolgices y Bioquimicos, Apartado $0.659,
Caracas 1980-A, Venezuela)

Proteins. Laboratory animals. Dicts. Venczuela. Human 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 cither pro-
tein alone. Max. prolcin quality was observed when the 2 protein sources were mixed in
a b (wi/wt) ratio. This mixture had PER and NPR values 2 and S times higher, resp.,
than those of the black bean protein alone and 61 and 71 pereent of the values of PER
and NPR, resp., obtained with a casein diet. Also, there was no alteration of serum or
liver lipids. (AS)

0088

20808 NMYER, R.O; FROSETH, JA. 1793, Heat-processed small red beans (PPhaseolus
vulgaris) in diets of young pips. Journul of Animal Science S6(5):1088-1096. Ln., Sum.
En., 33 Ref. (Univ. of Florida, Agricultural Research Center, Marianna, FI, 32446, USA)

Phascolus  vulgaris. Diets. Animal nutrition. Proteins. Amino  acids. enzymes.
Digestibility. Processing. USA.

FFor 4 wi. 64 pigs weighing 9.9 kg initialty 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 (150 degrees Celsius for 16 s). Pigs given raw beans showed creased pancreatic
trypsin, chymotrypsin and amylase activitics, serum alkaline phosphatase activity, and
serum albumin conen. as well as increased liver wt. as a percentage of body wt. and se-
rum urea concn. Autoclaving or extruding the heans overcame those effects. Inclusion
of 40 percent autoclaved or extruded beans in the hasal diet decreased daily gain.  Met,
supplementation of autoclaved beans pave a feed:pain ratio similar to that for pigs given
the basal diet. When all protein was supplied by extruded or autoclaved beans, apparent
digestibilities of CP, and total § and most individual amino acids decreased, N in urine
and sulphate excretion increased, and N retention decreased.  ixtrusion gave higher val-
ues for apparent digestibilities of protein and most amino acids than did autoclaving.
(Summary by Nutrition Abstracts and Reviews)

0089

24235 SANCHEZ, W.K,; CHEEKE, P.R.; PATTON, N.M. 1983, utilization of raw and
heat-treated Pinto beans by weanling rahbits.  Journal of Applicd Rabbit Rescarch
6(4)3:139-141. Fn., Sum. Fn., 15 Ref, N, (Oregon State Univ., Rabbit Rescarch Center,
Corvallis, ORR 97331, USA)

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

Raw and autoclaved Pinto beans were cvaluated as protein sources in dicts for weanling
New Zcaland white rabbits. ‘T'hese feedstuffs were unpelleted in trial 1 and pelleted in
trial 2. Rabbits given control, raw bean, or autoclaved Lean diets (unpelicted) 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 p/g pain. Of the same dicts pelleced they took 122.9, 68.7, and 72.8 g
gained 38.6, 10.1, and 20.2 g, and used [eed 3.2, 6.8, and 3.6 g/p gain.  leed clficiency
(feed/gain) was poorer (I' 0.05) for raw Pinto beans than for the other groups. Results
indicated scvere growth depression with raw Pinto beans, which was partially overcome
by autoclaving. Pelieting the diets did not increase their feeding value. (AS)
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22235 VOLIRA, P. 1983. Nutritional cvaluation of some varictics of Phascolus vulgaris,
In Farrell, D.J.; Vohra, P., eds. Recent advances in animal nutrition in Australia, 1983,
Armidale, University of New England Publishing Unit. pp.274-285. Fn., 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. Sced color. USA.

Studies were carried out at the U. of California-Davis (USA), to screen the nut-itional
value of white and colored bean var. and their fractions by using the larvae of the insect
‘I'ribolium casteneum. Var. differences were observed in their amino acid profiles. iicans,
in general, were deficient in met.  Even alter met. supplementation, var. differences in
nutritive value of beans were observed that were not correlated to bean color. For
screening nutritional vatue, the growth of the tribolium larvae can be used for bioassay.
(Lixtracted from author’s sumimary)

0091

23972 VANNUCCIII, 11; DUARTE, IMLES OLIVERIA, JE.D. DE. 1983, Studics
on the protein requirement of Bravzilian rural workers ("hoias Iring”) given a rice and hean
dict.  International Journaf for Vitamin and Nutrition Research 53(3):338-344. En., Sum.
En., 12 Rel., [, (Univ. of Sao Paulo, Divisies of Clinical Nutrition, Medical School of
Ribeirao Preto, 14.100 Ribeirao Preto-SP, Brasil)

Nutritive value. Dietary value. Food enerpy. Brazil. Human nutrition. South America.
America.

The nutritive value of a multiple level rice and bean diet fed to Brazilian migrant workers
was evaluated. Nine healthy males, 18-28 yr old were admitted to the metakolic unit for
a 3-period metabolic balance study. The rice and bean based diet was fed a! levels to
provide 0.4, 0.6, or 0.8 g of proteinjkg body wi. Mean enerpy intake for the 3 iavels of
intake and for all subjects was 46.9 + 2.9 kealrkp body wit./day. Fach N balance j-eriod
consisted of 1 day on a N-free diet, 5 days on an adaplation period and § days on the
balance period. “I'rue digestibility, true N balance, BV, and NPU were calculated. Mean
protein requirements were esimated by repression analysis of pooled data of balances at
different levels of intake.  Values of 103.8 N/kg body wt. day were shown., Mean and
standard deviation for protein digestibility at each level of intake were 59.2 + 17.6, 75.5
453, and 74.9 + 10.6 percent, resp. Mean and standard deviation for NPU were 49.9
+26.3,55.6 + 10.6, and 57.8 + 144, resp. A rice and bean diet is a well balanced food
combination and can serve as a fairly good source of protein for the adult human. (AS)
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23933 WYCKOFF, §.; VOIIRA, P KRATZER, F.IL; CALVERT, C.C. 1983. Nutri-
tional evaluation of four varictics of colored and onc of white heans (Phescolus vulparis)
for Japanese quail.  Poultry Science 62(8): 1576-1586. En., Sum. Fn., 33 Ref, (Dept. of
Aviun Sciences, Univ, of California, Davis, CA 95616, USA)

Sced color. Nutritive value. Animal nutrition. Water content. Ash content. Iiat content.
Protcin content. Amino acids. Dicts. USA. Sced characters. Composition. North Amer-
ica. America.

‘The nutritional values of | white bean and 4 colored bean var. were determined using a
quail growth assay. ‘I'he beans contained 7.2-7.5 percent MC, 3.7-6.0 percent ash, 2.1-2.7
percent lipid, and 21.9-25.3 percent protein. “I'he amino acid profile of the beans was also
determined. ‘Tia was highest in bean var, Small White and Black ‘T'urtle Soup (89.8 and
90.7/mg, resp.). The nutritional value of small White in a test diet containing 24 percent
protein, without additional met., was superior to colored beans. When 0.4 percent et.
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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 dicts 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)

0093

24705 BRESSANI, R NAVARRETE, DAL ELIAS, L.G. 1984, The nutritional value
of dicts based on starchy foods and common beans. Qualitas Plantarum Plant Foods for
Human Nutrition 34(2):109-115. Fn., Sum. In., 18 Rel. (Inst. of Nutrition of Central
America & Panama, 1.O. Bex 118, Guatemala City, Guatemala)

Nutritive value. Laboratory animals. Diets. Proteins. Guatemala. 1{uman nutrition. Ani-
mal nutrition. Central America. America.

IFeeding trials were carried out to determine the min. amount of common beans, with and
without met. supplementation, nceded to obtain positive wt. gains or rats fed cassava,
sweet polato, plantain, and potato flour. The protein content of these materials was 1.4,
3.8, 3.1, and 9.5 percent on a dry wt. basis corppared with 22.8 percent in common beans.
T'he amount of beans added varied from 0 to 40.0 percent, without and with 0.3 pereent
met. Without met. addition, the amount of beans required to maintain body wt. was
24.8,19.3, 20.0, and 40.1 percent for plantain, cornstarch, cassava, and sweet potatoes,
rzsp. With just potato flour in the dict, the animals gained wi. With met. addition, the
amount of beans required for body wi. maintenance was 20.1, 10.1, 14.5, 14.6, and 29.3
percent for plantain, cornstarch, cassava, patato, and sweet potatocs, resp. Mixtures of
potataes with as little as 10 percent beans with met. gave excellent protein quality valucs,
‘The results confirm previous findings on § ammo acid contents of beans. 1t is of interest
to point out that factors other than a low level of protein in 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 BRESSANI RG UHERNANDEZ, Ei NAVARRETE, D.; BRATIADM, J.I5. 1984,
Protein digestibility of methionine supplemented commen heans (Phascolus valparis) in
adult human subjects. Archivos Latinoamericanos de Nutricion 34(4):640-653. En., Sum.
In., Es, 17 Ref. (Inst. of Nutrition of Central Amcrica & Panama, Guatemala,
Guatemada)

Cultivars. Digestibility. Guatemala. 1luman ratrition. Methionine. Phascolus vulgaris.
Proteins.

Protein digestibility of 5 common bean cv. of dilferent color was tested in young adults,
as the only dictary protein source. Cheese protein was used as reference protein.  the
cooked beans provided 0.65 g protein/kp daily, and enerpy intake was adjusted to 45
kcalrkg daily. Met. was added at 0.5 percent of ingested protein.  Results indicated ap-
parent protein digestibility to vary from 49.6 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 pereent. The true protein dipestibility was calculated using the
endogencous N excretion values obtained in the study, as well as literature values.
Digestibility increased as expected, but was still low compared with other pratein sources.
A high corrclation was found between digiestibility of DM and protein digestibility. Fecal
N waz fractionated between soluble and insoluble N in a 0,02 N NaOl} solution. ‘The
soluble N traction was highly correlated with protein digestibility, with a correlation co-
efficient of -0.94. This fraction, still to be identified, could very well be responsible for
the low digestibility values found for common beans in man. (Nutrition Abstracts and
Reviews)
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24406 1TOOJJAT, I';; ZABIK, M.E. 1984, Sugar-snap cookics prepared with wheat-
navy hean-sesame feed four blends, Cereal Clicmistry 61(1):41-44, Fn., Sum. Fn., 17 Rel.
{Dept. of Food Science & Human Nutrition, Michipan State Univ., East Laosing, MI
48824, USA) -

Processed producls. Palatability. Dietary value. USA. North America. America,

Sugar snap cookies were prepared with 20 and 30 pereent navy bean-sesame seed fours
substituted for wheat flour. 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:] 5, 10:20, and 0:20 (wt./wt.) for
30 percent substitutions.  Cookic spread and top prain scores were reduced as the per-
centage of navy bean andjor cesame flour alone were tough, and more force was needed
to compress and break them.  “he force required to break and shear the cookies de-
creased with increasing levels of nuvy bean flour. Cookics containing up to and including
20 pereent navy bean flour were scoic4 abave 4 on a 7-point scale by most sensory pan-
clists. Panchists gave low scores to the Mavor of wwokics containing more than 10 percent
sesame flour.  Cookies with 20 percent substitution had better baking properties and
organoleptic characteristics than did those with 30 percent substitution. (AS)
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26370 NAVARRETE, DA GUTIERREZ, O.ML; BRESSANI R. 1984, Digestibilidad,
valar proteinico y necesidades de proteina de dictas a hase de platano/ frijol en jovenes
adultss. (Digestibility, protein value, and protein requircments of plantain-bean and
cassiva bean diets in young men). Archivos Latinoamericanos de Nutricion 34(4):654-665.
s, Sum. Fs., 17 Ref.  (Inst. de Nutricion de Centro América y Panama, Guatemala,
Guateriala)

Dicts. Digestibility, Guatemala, 1luman nutrition. Nutritive value. Phascolus vulgaris,
Proteins,

The short-term N balance method with muluple intakes was used with groups of 10 men
on av. 24.8 yr old given a diet based on cassava or plantain without or with beans so that
protein intake was 0, 0.2, 0.4, and 0.6 gk daily. Lven with intakes of N of 105.7 and
117.4 mpjkg daly, the men did not reach positive balance. Protein digestibility was 55.7
percent for the cassava-bean diet and 50.4 percent for the plantain-bean diet. ‘mean N
intake required to reach N equilibnium for the cassava-bean diet was 114.3 myg kg daily,
varying from 81.3 to 172.4 mp.kg, and for the plantain-bean diet 111.9 mg-kp daily,
varying from 83.6 10 219.3 mg, kg, In 4 of S men who took part in both studies, the N
intake required to reach N equihbrium was preater with the plantain-bean than with the
cassava-bean dict. |AS (extract)|

0097

26561 VARGAS, J.I; BRESSANI, R NAVARRETE, D.A; BRAFIAM, JE; ELIAS,
L.G. 1984, [Ffecto de la suplementacion de proteina animal y cenerpia en la calidad
proteinica de dietas o base de arroz y frijol en hombres adultos, (Iffect of animal protein
and energy supplementation on protein quality of dicts hased on rice and heans in adult
men). Archivos Latinoamericanos de Nutricion 34(1)46-68. Fs., Sum. Is., En., 23 Ref.
(Iust. Costarricense de Investipacion y Enscivanza en Nutricion y Salud, Apartado 4, Tres
Rios, Costa Rica)

Dicts. Guatemala. uman nutrition. Phascolus vulgaris. Protein content.

IFor 10 days men were given a diet in which rice and beans supplied 60 and 40 percent
of protein, resp., and 46 kcal Me/kg daily. Regression cocfficient between ingested N and
N balance was 0.76 plus or minus 0.11, and N for maintenance was 96.2 plus or minus
13.7 mp/kp daily. When the same diet was given at 51.2 keal Mec’kp daily, the repression
coelficient was 0.80 plus or minus 0.13 and N for maintenance 90, | plus or minus 8.7
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mg/kg daily. DifTerences between the 2 expt. were not significant. When 10 percent of
the protein in the diet was replaced by milk protein and given at 45.2 kcal Meykg daily,
the regression cocfticient was 0.96 plus or minus 0.08 and N for maintenance 78.6 plus
or minus 10.2 mg kg daily. These values were significantly different from the previous
oncs. When the same was given at 48.9 keal Mejkg daily, regression coefficient was 0.86
plus or minus 0.7 and N for maintenance 82.4 plus or minus 10.2 mgskg daily. (Nutrition
Abstracts and Reviews)
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26571 VARGAS, F.; BRESSANIL R NAVARRETE, D BRATIAM, J.E; ELIAS, 1.G.
1984, Dipestibilidad de Ia proteina y energia de dictas elaboradas a base de arroz y frijoles
en humanos adultos.  (Digestibility of protein and enerpy in dets hased on rice and heans
for adult persons). Archivos Latinoamericanos de Nutricion 34(1):109-129. Fs., Sum. Es.,
En., 15 Ref, 1l (Inst. Costarricense de Investigacién y Fnscivanza en Nutricion y Salud,
Apartado 4, Tres Rios, Costa Rica)

Diets. Digestbility. Guatemala. Phaseolus vulparis. Proteins.

For periods of 10 days 10 men were given dicts based on rice and beans to supply 46, 72,
or 103 mg N;kg daily. When the basal diet (rice provided 60 and beans 40 percent of the
protein) was given at 103 mg N.kg and gross encrgy SO keal kg daily, apparent and true
digestibility of N was 59.1 and 70.8 percent, resp., digestibibty of cnergy was 93.8 and of
Me 92.5 pereent. when 10 percent of the plant protein was replaced by milk protein,
corresponding values were 65.3, 760.8, 93.5, and 92.1 pereent. When gross encrgy of the
dict wis increased from 45 to *0 keal/kg daily there was no effect on N or energy ab-
sarption. Apparent digestibibty of N increased significantly when the amount of N in the
diet was increased and stabilized when N ointake cxceeded 100 mp/kg daily. (Nutrition
Abstracts and Revicws)

0099

23631 WILLIANS, K.C NELLL, ARG MAGEE, ML 1984, ‘The nutritional value of
nay bean (Phascolus vulparis) following autoclaving or alry extrusion as 2 mixture with
soya heans for growing pigs. Proceedings of the Australian Society of Animal Production
15:635-0638. L., Sum. Fn., 6 Ref. (Dept. of Primary Industrics, Animal Rescarch Inst.,
Yeerongpilly, Qld. 4105, Australia)

Nutritive value. Digestitihty. Animal nutntion. Diets. processing.  Australia. Dictary
value. Oceanta.

‘The apparent digestibilities of DM, OM, CP, and energy estimated by substitution were
83.9, 859, 87.6, and 849 percent for a blend (55:45) of navy bean and soybean
(NB-SOY) extruded at 146 degrees Celsius; 93.5, 93.9, 97.0, and 9.8 pereent for Lull-fat
soybean (FEF-SOY) extruded at 140 degrees Celsius; and 93.9, 94,7, 94.0, and 93.3 pereent
for nay bean (NI autoclaved at 126 degrees Celsius for 15 min, resp. The nutritive
value of isocnerpetic levels of these processed beans, raw NG-SOY and NB.SOY
extruded at 121, 135, or 157 degrees Celsius was assessed in a pig prowth test. ‘The raw
NRB-SOY dict caused severe scouring, and was given only for 2 wk. Growth rale and lced
conversion of pips fed on extruded NB-SY improved as the extrusion temp, increased to
135 degrees Celsius but declined with higher temp. “The nutritive value ol isoenergetic
levels of autoclaved NI and extruded FI-SOY was sinnlar and significantly better than
all extruded NB-SOY supplements apart from that extruded at 135 degrees Celsius. (AS)

0100
23916 WIHLLIAMS, PV PUSZTAL AL MACDEARNMID, A INNES, G.W. 1984,
‘The use of kidney beans (Phascolus vulgaris) as protein supplements in dicts for young

rapidly growing heef steers. Animal Feed Science and Technolopy 12(1):1-10. En., Sum.
En, 11 Ref, I (Rowett Research Inst,, Buckshurn, Aberdeen, AB2 9S18, Fagland)
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Diets. Nutritive value. Proteins. Dietary value. United Kingdom. Animal nutrition.

Rolled barley was pelieted with supplementary minerals and vitamins (diet 1), with sup-
plements for SBM (diet 2), or with 50 or 75 pereent of the supplementary protein sup-
plied by soybean being replaced by protem from kidney bean ev. Processor (diets 3 and
4, resp.). CP content of diet 1 was 11.5 percent of the DM, and in dicts 2, 3, and 4, it
was approx. 15 percent. In trial 1, groups of 4 steers with a miean live wit. of 203 + 4.8
kg were allocated to each of the dictary treatments.  Blood samples were obtained from
these steers before they recerved the explt. dicts, and 10 and 13 days days alter they were
introduced to the diets.  Four days alter the steers were offered the diets, 6 out of the 8
steers given diets contanmng kidney beans were excreung loose watery féces. All steers
given dicts contaming kidney beans developed antilectin antibodies 1o a varying extent by
day 13 of the trial. In trial 2, the pelleted diets used in trial 1 were olfered with 2 kg
hay/diy to groups of § steers of simlar type and wt o over a o6 -day perisd, the hive wt,
gamns of steers ollered diets 1, 2, 3, and 4 were 106, 1.28, 1.05, and 0.86 + (.11 kg'day,
resp. Steers consumed sipmificantly less pellets contng, kulney beans, dicts 3 and 4
giving mtakes ol 6.5 and 6.2 kp day, resp., compated with 6.8 and 7.1 kgjday for diets |
and 2, resp., compared with 6.8 and 7.1 kg day for diets 1 and 2, resp. Foad conversion
clhciency of steers on diets 1, 2, 3, and 4 was 6.5, 56, 6.3, and 8.5, resp. Incorparating
kidney bean s the diets of yearhng cattle was detiimental to the health of the cattle and
depressed daily live wt. pains, (A5)

0101

27076 WULE N, G CAFATE K, C5 YANEZ, I, 1984, Mejoramicnto del valor
nutritive del pan con harina de Irejol. (Improvement of the nutritive value of hread with
hean Hour),  Simiente S4(1-2)3-5. I's., Sum. Eng s, 8 Rell (Inste de Investipaciones
Agropecuarias, Estacion Experimental 1a Platina, Casilla 5427, Santiage, Chile)

Phascolus vulpans, Culovars. Starch content. Bean starch, Processing. Chule.

To mmprove the nutnitive value of bread 200 0,08 and 10 percent bean Hour was substi-
tuted for wheat flour, The influence of the bean Qour on the farmological characteristics
of the dough and on the ditferent parameters of bread quality were analyzed. Increases
m Bread ywld and i protem percentaze were obtamed with the addition of bean four.
when bean our substituted wheat Hour up to b pereent, no mnportant alterations of the
organoleptic and phyacad mechameal propertics ol the couph or of bread quality were
obsersed. Future studies should exvanune the chienneal chanves i bread compasijon, its
nutriive value morat assays, s wensonal charactenstcs, and consumer acceptabihty. (AS)

0162

30643 ANGELIS, R.C. D FINOT, A BESSON, R YODOZ, G; ROGANO,
NG GLULL GG VECCHIA, MLG. T9HS. Bioasailability of mineral clements in the
Rrazilian hasic food system of rice and beans. Nutrition Research S(V)969-981. Fn., Sum,
I'n,, 30 Rel. (Centro de Nutrican, Depto. de Fisiologia ¢ Biolisica, lost. de Ciencias
Biemedicas da Universidade de Sao Panlo, Caixa Postal 04305, 01.000 Sao 1Paule-SP,
Hrasil)

Phaseolus valgans. Laboratory ammals. Dicts, Nutritive value. Zn. Ca. Brazil.

A mimeral balance sheet and a torufication test were used to deteet the hmuting minerals
and trace clements in 10-day dicts of e and red beans (RB) or RB supplemented with
mitk (RN, fed to 20 male Wistar weanling rats. Htody wi. gain, food intake, and food
conversion clhiciency were sigmficantly higher in REM proups than in R ones. T he
balance sheet indicated negatinve retention of Mun, e, Zn, Ca, Co,, Cu, Cr., Mo, and P in
the RB group, with a significative improvement only for Ca in the RHM proup.
Fortlication of the RB dict with Ca and P, or with 7Zn enhanced the growth rate; this is
attnibuted to the low level of Ca in the RV diet and 1o the Jow bioavailability of Ca and
Zn in the presence of phytic acid and fiber. (AS)
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0103

28245 BULISANI, E.A. 1985, O cultivar de feijuo Cariocn 80 (bean cultivar Carivca
80). O Agronomico 37(3):165-166. Pt., 2 Rel. (Secao de Leguminosas, Inst. Agronomico,
Caixa Postal 28, 13.100 Campinas-S1°, Brasil)

Phascolus vulgaris. Seed. Amino acids. Proteins, Digestibility. Nutritive value. Brazil,

Bean cv. Carioca 80 resulted from the cross between cv. Carioca and an American line,
Cornell 49242, It was sclected for s resistance to anthracnose, rust, and BCMV.
Carioca 80 plants have a more erect architecture than Carioca plants. ‘The evaluation of
the nutritional value of Cartoca 80 seeds revealed 3 BV of above 80, and a protein
digestibility of 72 percent. Large-scale culivation of this cv. is recommended for the
State of Sao PPaulo, Braal. (CIAT)

0104

26091 FLEMING, S.F.; O/DONNEL, ALUL PERMAN, LA, 198RS, Influence of fre-
guent and long-term bean consumption on colonic functjon and fermentation. American
Journal of Climeal Nutrition AUSR209-918. K., Sum. En., 31 Rel, 11, (Dept. of Nutri-
tional Sciences, Univ. of California, Berkeley, Ca, UsA)

Dictary value. Diets. Fatty acuds. Phaseolus vulpans, USA.

The illuence of frequent and long term consumption of lepume seeds on colonie func-
bon was mvestigated. Two proups of subjects were studied | group habitually consumed
legumie seeds as part of their normal diet and the 2nd group seldom consumed legumes.
No ditferences between these groups could be detected for fecal output and frequency,
ntestinal transit tme, VEA excretton, or fecal pEEdunng 23 day study periods in which
subjeets consumed enther therr usual diet or 100 #ored Kidney beans, daily. The addition
of beans to the diets of both proups: provided sipnificantly more dictary fiber and
produced preater tecal output and & higher conen of VIFA m feces, Feeal output was
determined by 2 mdependent parameters, dictary fiber intake and VEA excretion.  Beans
provided a physiolopically uselul source of dietary fiber and tavorably influenced colonic
function. (AS)

0105

27266 VARGAS, F; BRESSANL R NAVARRFET Py DAL BRAHANL, LE FLIAS,
.G 1985, Nuesa alternatise para el cileulo de recomendaciones de inpesta de proteina
en huminos,  Necesidides de proteina de una poblacion adolta alimentily con dictas a
hase de arros y frijol. (A new approach to estimate recommended dictur) protein intuke in
man. Protein requirements of an adult population piven dicts based on rice and heans),
Archivos Latinoamericanos de Nutricion 353(3):394-405. Fx., Sum. Fs, Fag, 12 Rell (Inst,
Costarricense de Investigacion y Fnsenanza en Nutricion y Salud, ‘Tres Rios, Costa Rica)

Phascolus vulparis Dicts. Human nutrition. Protems. Costa Rica.

A new approach to estunate the protem needs of o population s proposcd; recommen.
dations are made on the protem mtake of adulis poven dicts based on nce and beans, N
balance data previously reported Tor 40 adults who had participated 1ol N balance
periods given diets based on rice and beans, with and without antnal protem and/or en-
Crgy supplementation, were used. The method s based on the curvilinear response be-
tveen Noantake and N balance. The 2nd depree equation describing the relation between
N balance and mtake 15 caleulated.  when values obtamed by means of the quadratic
cquation were compared with those obtamed by the traditional lincar cquation, they were
sinylar (P less than 0.08) for the 2 caleulation methods ‘The recommended protein intake
ol an adult population given a dict based on rice and beans was 0.80 and 0.77 g kp daily
for the quadratc approach and the conventional methad, resp. When this diet was sup-
plemented with 10 milk proten and with the same encrpy value, the caleulated protein
values were 0.65 and 0.71 g/kp darly for the 2 methods. Tntakes of each and all essential
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amino acids met values, with the cxception of isoleucine and the S-containing amino ac-
ids. [AS (Extract))

0106

28936 BAHNASSEY, Y. KHAN, K. 1986, Fortification of spaghetti with cdible
legumes. 2. Rhcological, processing, and quality evaluation studics. Cercul Chemistry
63(3):216-219. En., Sum. En., 20 Rel, (Dept. of Cereal Scivnee & Food Technology, North
Dakota State Univ., Fargo, NI1) 58105, USA)

PPhascolus vulgaris. Laboratory animals. Dicts. Nutritive value, 7Zn. Ca. Hrazil,

Spaghctti was prepared from durum wheat semolina, blended with 3 percent vital wheat
gluten, and fortified with 0, s, 10, 15, 20, and 25 percent of nonroasted or roasted navy,
Pinto, or lentil llours or their protcin concentrates, 1o increase protein quantity. Supple-
menting semwolina with legume flours or protein concentrates caused an increase in
farinograph water absarption except for blends containing 25 percent of nonroasted and
roasted Pinto bean flour, in which a slight decrease was noticed. Dough development
tme and stabilty were higher for blends containing nay or Pinto bean flour or protein
concentrates.  lortilied spagheiti shattered carlier than control spaghetti. Cooking, loss
of fortified spaghetti was higher as the level of substitution increased and higher for
spaghctti containing protein concentrates than for spaghetti containing legume ours.
firmness scores of fortified spaghetti increased with level of lortification. T'aste pancl
cvaluaton showed that spaghetu supplemented with up to 10 pereent of legume flours
or prolein concentrates was acceplable for all paramcters tested.  All pancl members
showed preference for spaghett contaming legume flours over spaghetti containing pro-
tein concentrates; however, spaghetti contaming 10 percent protein concentrates was also
acceptable. Spaghetti made from roasted samples was preferred. A beany taste was re-
ported for spaphetti contatning 25 percent of nonroasted legume flours or protcin con-
centrates. (AS)

0107

28935 BATINASSLEY, Y. KHAN, F; HARROLD, R. 1986, Fortification of spaghetti
with edible legumes. 1, Physicochemical, antinutritional, amine acid, and mineral compo-
sition. Cercal Chemistry 63(3):210-215, En, Sum ., 24 Refl. (Dept. of Cereal Science
& Food Technology, Farge, NI saii7, s,

Phaseolus vulgans. Bean four. Protein content, Ash content. Fiber content. Fat content.
Mineral content. USA.

legume flour was obtained by dry milling, nonroasted and roasted seeds of navy bean,
Pinto bean, and lentil. Protein concentrates were extracted from the legume flours by
acid precipitation from dilute alkali solution, Comparison al the chemical composition
of the legume flours and their protein concentrates with durum wheat semolina showed
that all legume Mour contained significantly tigher protein, ash, fiber, and fat contents
than durum semolina. fortified spaghetti was prepared from blends of legume four or
protein concentrates with a strong gluten durum semolina, Protein, ash, and liber con-
tents of the torutied spaghetti exceeded the levels for the control spaghetti. Navy bean
contained the hiphest amount of tripsin inhubitor and hemapglutinin activity, followed by
Pinto bean and lentil.  epume flours also contained higher levels of both activities than
protein concentrates.  begume flours and their protein concentrates had a relatively
higher level of most amino acids than durum semolina. Mincral content ol legume flour,
protein concentrates, and fortifiecd spaghetti was considerably higher than that of the
semolina or control spaghetti. JAS (Extract))

0108
29689  BLANCO, A NAVARRETE, DA BRESSANI, R BRAHAM, )L

GOMEZ-BRENES, R FLIAS, 1..G. 1986, Composicion quimica y evaluacién de a
calidad de La proteina del frijol e humanos adultos pror ¢l metodo de hatance nitrogenado
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de corto ticmpo. (Evaluation of the chemical composition and quality of bean protein in
human adult by the short-term nitrogen balance method). Archivos Latinoamericanos de
Nutricion 36(1):79-97. FEs., Sum. Is., En., 25 Rel. I (Inst. de Nutricion de Centro
América y Panama, Guatemala, Guatemala)

Phascolus vulparis, Cultivars. Proteins. Analysis. Water content. Minceral content. N,
Inhibitors. Tannin content. Phytohemagglutinins. Fiber content. Antinutritional factors.
Dicts. Nutritive value. Guatemala.

‘Three common bean var. were chemically analysed and their protein quality was evalu-
ated in 12 human male adult subjects by the shortaer.n N balance miethod.  chemical
analyses were performed fur both raw and couvked grams. Cooking reduced the trypsin
inhibitors by 28-73 pereent, hemagplutimins 100 percent, tannins as aad tannie cquiy-
alents 9-72 percent, and as catechim cquivalents 55-75 pereent, and alkali-soluble N 65
pereent. Red and black beans contined more residual trypsin inhibitors and tannins than
white beans, while the latter contained more atkah-soluble N, Although cooked colored
beans had more antinutriwonal factors that alfect protan digestbility, their protein qual.
ity was sunilar to that of white beans. This could be explimed by the fact that the amino
acid composition and;or balance of absorbed N in red and black beans s better than that
of white beans, so that the final nutntional value will be determimed by the sum of inter-
actions between all factors. Each of the 3 var, studied presented at least | protein quality
depressor i higher conen. than the other 2 var. therelore, the overall differences found
between treauments {(bean var) and readual cllect (days 1o adaptation) were small or
nonexsstent, while sipmiticant ditferences (10 preater than 3.05) were found between sub-
jeets and N halance periods A level of 005 p bean protemn kpiday was not cnotgh to
mantam N balanc i subjects fed a diet with beans as the only protemn source. Accord-
g to caleulations, 0.9-16 ¢ bean protem hy day are necessary for N balance in male
adults, and 1.2-1.8 ¢ bean protem are reconnnended, (AS)

019

27299 CHANG, K.C; FTHEN, S5 TTARROLD, R BROWN, G. 1986, Lifect of
feeding  dry beans on rat plasia cholesterol, Nutrition  Reports  International
AU43659-664. 1., Sum. Fo., 15 Rel. (Dept. of Food & Nutrition, North Dakota State
Unov,, Fargo, NI) 58105, UsA)

Phascolus vulpars, Ammal nutonon. Dicts. Bean Nour, USA,

The ability of vanous diy beans 1o fower plasma total cholesterob in outbred rats fed a
high ipid, hiph Chiolesterol dict was imvestipated. Malde rats 90 days old were fed casein
or wet-outdaved dry bean flour for 4 wk. Plasma total cholesterol was determined by
an eneymatic procedure. Results show that the replacement of casein by the wet.
autoclived bean Hours dul not cause any sipmificant reduction in plasma cholesterol in
rats fed the hagh hpid, high cholesterol diet. (AS)

0110

28042 DONANGELO, C\; PEDERSEN, B; FGGUN, B.O. 1986, Proteins, caerpy,
and mineral utilization in cats fed rice-legnme diets qualitas. Plantarum Plant Foads for
Human Nutrition 36(2):119-137. Fu., Sum. oo, 40 Refo (Natal Inst, of Animal Science.,
Depteof Animal Physiology & Biochemistry, 25 Rolighedsyvej, DK-1958 Frederiksherg C,
Denmark)

Phascolus vulpans, Animal nutnton. Diets. Digestibility. Proteins, Fe. Cu. Zn. Nutritive
value. Denmark.

Protein, enerpy, and mineral utihzation was examined in prowing rats fed cooked, dry
legume seeds in combmation with pohshed rice. "The legumes tested included 3 var. of
common beans (bluck, white, and brown), lenuls, and peas. The ricedlegume mixtures
(111 N ratio) were the only dictary sources of protemn, Zn, e, and Zu. ‘T'he rice:black
bean nuxture was also tested at a 4:1 N ration. Nutnent uulization was studied by bal-
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ance trials and mincral utihzation was further assessed by tissue analyses. “l'rue protein
digestibility and energy digestibility of the rice:lepume (1:1) muxture were high, The BV
varied little but was lowest in the rice:lentil mixture. "Fhe rice:brown bean mixture had
the lowest amount of utilizable protein. The ricelegume (1:1) mixtures did not adversely
affect Fe status, as measured by hver Fe content and blood hemoglobin and hematrocrit,
or Cu status, as measured by hver Cu content and plasma ceraloplasmin, - Femnur Zn
content, however, indicated a suboptimal Zn status. Increasing, the dictary N from rice
in combination with black beans resulted in a substantial unprovement of BV, NPPU, and
Zn status of the animals but had a negative ellect on utiizable protein and I'e status of
the rats. (AS)

orn

29701 OLIVERIA, ALC. DE; SGARBIFRIL V.C. 1986, Flleet of dicts containing dry
beans (Phaseolus valpgaris 1) on the rat excretion of endogencous nitrogen,  Journad of
Nutrition 116(12):2387-2392. 1'n., Sum. | e, 32 Ref (Depto. de Plancjamento Alimentar
¢ Nutricao, Faculilade de Eogenharia de Alimentos ¢ Agricola, Univ, Fstadual de
Campinas, 13100 Campinas-Sp, Brasil)

Phascolus vualpanis. Laboratory anunals. Diets. Protens, Dipesubality.  Glycine. N,
Nutntive value, Beasnl,

Wistar rats of 605 plus or minus S0 ¢ fasted Tor 23 howere ingecred mtrapertoneally with
W micion wiie of GRDphame rom £ 1o 2 h atter ingection the rats were fed a diet
contaming 10.53 plus o minns 0075 percent protan provaded by dry beins or casem, or
a protein-dree dict and submitted 1o a dodas N balunce, Radioactivity in the fewes of rats
fed casein, cooked Beans, and raw beans was rouphly 205 and 10 umes preater, resp.,
than methe feces ot those ted the proten free diet. . pparent proten dipestibility showed
astrong nepabive hinear correlation (R ALYS0S P equal to or less than 0.01) with ra-
dioactivity in the feces. Positne correlation (P cqual to or less than 0.01) was demon-
strated between radicactiaty ard either total € or total N n the feees of rats injected
with (1Delyeme. Mean vadue Lor the radioactivity i the unine of rats Ted the ditferent
diets did ot ditfer sipnificantly (1 equal to or less than 0 05) I'ndopencous N oexceretion
of rats on bean dicts was estimated by the titio of total endopencous Noanarker N, based
on the protem free diet. the results mdicated that rats led bean contaming, diets excreted
sipnificanty more endeyencous NCthan those Ted the cusen diet, even though the casein
diet had stmulated twice ae much endogencons excretion than the protem free diet As
A consequence, apparent dipestibility and BV of bean proten afe generally underesti-
mated, although the real BY was not atected by the endopencous N excretion of the rat.
(AS)

CARBOHYDRATIS

0112

9678 LIAO, 1. Stadies of -fucose metabolism in higher plants. b, Thesis,
Columbus, Ohio State University, 1972, 129p. g, Sum. o, 96 Red., 1.

Phascolus vulpans. Carbohydrate content. Cell walls, Glycoprotemns. Analysis.
Phytohacmagglutirius, 7 caves. Enzymes. Metabolism,

The  presence of  Defucose  was demonstrated  in the  cell-wall polysaccharide,
phytohemagglutiin and the microsomal frachon of tench beans (Phascolus vulparis).
An enzyme preparation from the bean leaves catalyzed the reduction and epimerization
of GDP-1 mannose to GDP-L-fucose. Sinular enzyme preparations were obtained from
flax leaves, pea sceds, wheat germ, and etiolated seedhings of Vigna radiata (= P. aurcus)
and P.ovulgaris. (Summary by Field Crop Abstracts) €03
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0113

16777 ORTEGA D, M.L.; RODRIGUEZ C.,c. 1979. FEstudio de azicares snlubles en
semillas de frijol (Phascolus vulparis 1.). (Rtesearch on solubile sugars in bean sceds),
Agrocicncia 37:17-24, Es., Sum. En., Us., 15 Rel. 1.

Phascolus vulgaris. Sced. Composition. Carbohydrale content. Sugars.  Analysis,
Biochemistry. Mexico.

The composition of soluble sugars in 24 common bean var. belonging to 4 groups of the
infraspecttic classification, was studied. Sugars were eluted from paper chromotograms
and quantitatively  determined by the phenol-sulfuric  acid  colorimetric  method.
Stachyose, raltinose, mchbiose, maltose, sucrose, glucose, [ructose, and xylose were iden-
tificd. The distnibution of cach sugar among the penotypes was variable, but in all the
cases, the quantity of oligosacchandes was preater than the monosaccharides. 'T'he most
constant sugar in all genotypes was stachyose. A classilication of beans on the basis of
stachyose content was made. {Author’s summary)

0114

16776 ORTEGA D, ML RODRIGUEZ C., C. 1979, Fuudio de carhohidratos ¢n
variedades mexicanas de frijol (Phaseolus sulparis | .. y Phascotus coccineus 1), [Rescarch
on carbohydrates in Mexican bean varicties (Phaseolus vulgaris and Phascolus coccineus)).
Agrociencia 37:33-49, Fs,, Sum. En., Fs., 17 e, I

Phaseolus valgaris Phaseolus cocaneus Cultivars. Seed characters. Composition. Starch
content. Carbohvdiate content. Protemn content. thochemistry. Analysis. Mexico.

Atotal of 68 penotypes, classiied in 7 groups, 6 belonging to Phascolus vulgaris and one
lo P.cocaneus (Ayocole group) were analysed. In raw seeds, determnations of starch,
direet, indirect, and total reducing suears were made, P, vulpans has less soluble supars
and starch than P. cocemens. Starch represents omre tivw half of the N-free extract and
correlates with seed size. The Bayo and Ayocote proups present the highest soluble
sugar content. The charactenistics of each group are dizcussed. (Author's summary)

011s

260979 LESTER, G, HOSEIELD, G 120 UIERDO, JAL URBERSAN, MA. 1980,
An HPLC method for the quantitative determination of nonstructural carbohydrates in
tissues of common bean. In Michigan State Umisersity. Agricultural Experiment Station,
Saginaw Valley  Bean-Beet: Researeh Farm and Refated  Bean-Beet Research. Ilast
Luansing. 1980 Rescarch Report. pp.S0-84. In.

Analysis. Carbohydrate content. Dry matter. Leaves. Petioles. Phaseolus vulgaris. Pods.
Roats. Seed. Stems. Sugar content. USA.

An accurate analytic procedure for rapid separation and quantitative determination of
free supars and water-soluble starch in tissues of common bean was developed, using
high performance liquid chromatography, “Ihe data obtained are presented in table form.
(CIAT)

0116
17746 MONTE, W.C; MAGA, JLA. 1980, Exteaction and isolation of soluble and in-
seluble fiber fractions from the pinto bean (Phascolus vulgaris).  Journal of Agricultural

and Food Chemistry 28(6):1169-1174, En., Sum. Fn., 11 Ref., I,

Phascolus vulgans. Cooking. Tibre content. Protein content. Carbohydrate content,
Cellulose. Fat content. Analysis. USA.
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A method was tested to separate the fiber portion of the pinto bean into 13 [ractions.
The method overcame many problems which make extraction of fiber from high-starch
andfor high-protein products difficult. ‘The lipid, fatty acid, and prolein content associ-
ated with each fraction was investigated in both raw and cooked beans. Cooked beans
contained more than twice the amount of soluble fiber than the raw pinto beans, while
the cooking process reduced by ane-third the extractable hemicellulose A and completely
depleted the hemicellulose B Extraction by this technique revealed a 50 pereent decrease
in the levels of hgnocellulose and crude cellulose after the cooking process. Some protein
contamination was found m all fiber Iractions except the bound pectin.  Lipuds, as
phosphohpids, manoglycerides, diglycerides, triglycendes, and free latty acids were found
in all fiber fractions tested except at the bpnocellutose fevel of the cooked beans. (Au-
thor’s summary)

0117

10729 TELES, FLE; BATISTA, C.OM; GIUDICE, M. DE L., DEL; SANTANA,
BESLEAL T 19800 Carhoidratos acido-digeriveis ¢ medidas fisicas de sete ferjoes
(Phascolus vulparis L) consumidos em Vi oosa, Minas Gerais, (Acid-digestibie carho-
hydrates and physical measurenients in seven types of bean consumed in Vi osa, Minas
Gerais), Revista Ceres 27(151):320-324. P, Sum, EFn., 7 Ref.

Phaseolus valgans. Compositon, Carbohydrate content, Seed. Cultivars. Fluman nutri-
tron. Anadysis. Brazl

Seven types of heans prown n the state of Minas Geras, Hraal, were analyzed for acid-
diesuble carbohvdrates (ADCY. Statnstical anidysis (B test and “Tukey's test at 0.05)
showed sirmficant differences among Gpes. ADC values were fond (o vary from
36.72-51.30 percent preen matenal. Phywcal measurements and a peneral deseription of
the types were made, but not apparent correlation was found among types.  (Author’s
summary) HO)

0118

17438 LABANEIAVH, ALE.OL; LU, B.S. 1981, Changes of starch, crade fiber, and
oligosaccharides in germinating dry beans.  Cereal Chemistry S8(2):135-138. En., Sum.
I'n., 10 Ref.

Phascolus vulpans, Culuvars. Seeds. Gernmination. Carbohydrate content, Analysis.
Brochemistry.

The etlect of perpunation at 22 deprrees Celsus on chanpes in carbohydrate components
ot red kidney, Gloi pink (Phascolus vidgans ey Gloria), and black eye (Vigna sinensis)
dry beans was investigated. Stwrch, amylose, and amylopectin decreased gradually during
the 6-day sprouting peniod. The 1atio of amylose to amylopectin also decreased during
permmion. - Acdd detergent fiber, eellulose, and hgam e the sprouts did not change
appreciably durmg genmmation. Hhe red kidney and Glona pink var, were higher in acid
detergent liber and cellulose contents thai were the black eve beans. High pressure liquid
chromatography was uscd o determmne quanttative changes of ohgosaccharides in the
germinating beans. Duning the prefiminary soaking, peniod of 14 h, an appreciable loss
of sucrose, ratlinose, and stachyose ook place as a result of diffusion. ‘The levels of
raltinose and stachyose continued to decreise during germination, “I'hey disappeared af-
ter 6 days of pernunation i the Glona pink and black eye beans. sucrose increased in
the d-day sprouts. (Author’s summary)

0119
17770 SATHE, S.K; SALUNKILE, DK, 1981, Isolation, partial characterization and
madification of the Great Northern hean (Phaseolus valgaris 1..) starch, Journal of Food

Sciences 46(2):6017-621. En., Sum. I'n., 28 el 1L

Phascolus vulgaris. Sced chatacters. Starch content. Composition, analysis. Bean starch.
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The yield of Phascolus vulgaris sced 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 clliptical, and in some cascs, concave as well. Lamellac
were present on all the starch granules observed. Amylose content of the starch was 10.2
percent (starch basis). ‘T'he starch had good water and oil absorption capacitics at 21 de-
grees Celsius and formed a stable gel at concn. preater than 7 pereent.  ‘The
viscoamylographic studies of the isolated starch indicated its restricted swelling charac-
teristics. (Extracted from author’s summary)

0120

21033 BRIARTY, L.G; PEARCE, N.M. 1982, Starch granule production during
permination in legumes. Journal of Experimental Botany 33(134):506-510. En., Sum. En.,
12 Ref, 11 (Dept. of Botany, Univ. of Nottingham, Nottingham, NG7 2RD, England)

Phaseolus vulgaris. Cotyledons. Germination, Seed. Starch content.

‘The development of new, small starch granules in germinating cotyledons of Phascolus
vulgaris and Vicia faba is described; axis removal inhibits their synthesis in P. vulgaris.
(Author’s summary)

0121

21321 MARTIN-VILLA, C; VIDAL-VALVERDLE, C.; ROJAS-HIDALGO, E. 1982,
High performance liguid chromategraphic determination of carbohydrates in raw and
cooked vegetables.  Journal of Food Science 47(6):2086-2088.  En., Sum. ., 25 Ref.
(Servicio de Nutricion, Clinica Puerta de Ilierro, Centro Nacional de Investipaciones
Medico-quirargicas de la Scguridad Social, Univ. Auténema, S. Martin de Porres 4,
Madrid-35, Espana)

Carbohydrate content. Snap beans. Sucrose. Glucose. Iructose, Maltose. Cooking. Sol-
uble carbohydrates. Composition.

‘The soluble supar contents of 17 raw and cooked vegetables, including preen bean, were
determined by 11.C and high performance hiquid chromatography. In general, the solu-
ble carbohydrate content of vegetables is low. FFor raw materials the highest content was
found in carrot, red cabbage, epgplant, green tean, and leck. Upon cooking, the glucose,
fructose, and total sugar contents decrease and this diminution is more drastic in the case
of frying. "The amount of sucrose, except in the casc of carrot, cggplant, and green bean,
increases with cooking. ‘The maltose content of the broud bean increases in the culinary
process. (AS)

0122

26908 MENDEZ, MULDM,; POURCIHIET, C.,, MLA. 1984, Estudio analitice dos
integrantes da fracao fibra de alimentos vegetais. (Constituents of dictary fiber of vepeta-
bles. Studies on pulses). Ciencia ¢ Teenolopta de Alimentos $(1):95-103. It., Sum. P’t.,
Fn., 35 Rel. (Depto. de Farmacia da Univ. Federat Fluminense Rua Dr. Mario Viana, 523,
24,000 Niteroi-RJ, Brasil)

Brazil. Fiber content. Nutrttive value, Phascolus vulgaris.

Studics were conducted on composition of dictary {iber, isolated from 4 kidney bean cv.
(Sanilac, 51051, Costa Rica, and Carioca), and grow cowpcas or chickpeas.  Data are
given for moisture, cther extract, protein, soluble and insoluble ash, cellulose, lignin,
hemicelluloses, total and reducing sugars, soluble peetin, and protopectin in dicary fiber
isolated from raw or cooked samples. (I°oud Science and Technology Abstracts)



0123

29614 GARCIA-OLMEDO, R DIAZ, A.; VILLANUEVA, M.J. 1985, Estudio de la
fibra alimentaria en lepumbres cocinadas sepin recetas tipicas de Ia corina espaiiola.
(Dictary fiber in legumes cooked according to typical Spanish recipes).  Anales de
Bromatologia 37(1):79-80.  En, Sum. Is,, En., 14 Ref, N, (Depto. de Bromatologia,
Toxicologia & Anilisis Quimico Aplicado de la Facultad de Farmacia, Univ. Complutense,
Madrid, Fspaia)

Phascolus vulgaris. Cooking. Dictary value. Composition. I luman nutrition. Spain.

Studics were carried out to deterimine the dictary fiber content and composition of several
Spanish dishes: stewed lentils, fabada asturiana (navy bean;meat dish), and chickpea soup.
Southgate's scheme was used to analyze compositon:non-cellulose polysaccharides,
cellulose, ligmn, and dictary fiber. Resp. values {or the navy bean/meat dishes were 2,55,
1.43, 0.26, and 4.24 percent fresh wi basis. Results obtained belore and after the cook-
ing process were compared to deternune its possible influence on these values. (CIA'T)

0124

20648 YASUIL T 1985, Variation in low molecular weight carbohydrive composition of
Phascolus vulgiuris seeds. Phytochemistry 24¢8:1241-1244, Fn,, Sum. En, 6 Rel., 1L
(National Food Rescarch Tnst, Ministry of Apriculture, forestry & Fisheries, 1-2, Kan-
Nondai 2-Chome, Yatabe-Nachi, Tsukuba-Gun, lbaraki 305, Japan)

Phaseolus vulganis. Seeds. Carbohydrate content. Analysis. Wild phascolus. Japan,

Variatons in the low MR carbohydrate compositon were observed in wild forms of
common bean seed. Ind ol 23 samples, verbascose content in the seeds was quite high
and the ralio verbascose:stachyose was more than 1.0, This type of carbohydrate com-
positlon was named type A, and has a much higher verbascose content and lower
galactnol and stachyose content than the rest of the wild forms, named type 8. Al-
thouph the total and individual carbohydiate content, with the exception of the
verbascose content, of the cultivated form. ol the common bean were higher than those
of wild forms, the carbohydrate composiion of the cultvated forms was essentially sini-
lar to type B ot the wild forms. "Uhis carbohydrate composition was considered to be
basic to the species. (AS)

0125

28966 CHANMP, M BRILLOUET, J.M; ROU WU, X, 1986. Nonstarchy
polysaccharides of Phascolus vulparis, Lens esculenta, and Cicer arictinum seceds.  Journal
of Apricultural and  Food chemistry  3.4(2):326-329. I'n,, Sum. Fn, 19 Ref,, 1l
(Laboratoire de ‘Technol, Des Aliments des Animany, 44072 Nantes Cedex, I'rance)

Phascolus vulzans. Sceds. Sugar content. Cotyledons. Seed coat. France,

Nonstarchy polysaccharides of 3 lepume seeds (kidney bean, lentl, chickpea) have been
isolated and analyzed. “Trichloroacetic acid-soluble materials represent, resp., 7.1, 0.8, and
2.1 percent of kidney bean, lenul, and chickpea whole diy seeds. Arabinose is the major
sugar of the 3 extracts. “Thair arabinose:galactose ratios are, resp., 1:0.35, 1:0.77, and
1:0.57. Cotyledon cell walls were defutted and then treated with pronase andalpha-
amylase. DN pereentages were 7.5, 10.7, and 13.7 for lentil, kidney bean, and chickpea,
resp. Cell walls from kidney bean, lentl, and chickpea contaned, resp., 67, 73, and 42
percent pectic polysaccharides associated with 16, 12, and 10 pereent cellulose. Arabinose
was the major pectic sugar of the 3 walls.  Hulls were manly composed of cellulose
(29-a1 percent) assoctated with hemicellulosic and pectic polymers.  they had tow lignin
contents (1.2-1.7 pereent). Kidney bean hulls contamed the greatest percentage of the
(xylose 4 glucose) pair. (AS)
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0126

28246 KNUDSEN, LM. 1986. High-performance liquid chromatographic determination
of aligosaccharides in leguminous seeds. Journal of the Science of Food and Agriculture
37(6):560-566.  En., Sum. En., 21 Ref., Il (Novo Industri A/S, Novo Alle, 2880
Bagsvaerd, Denmark)

Phascolus vulgaris. Seeds. Analysis. Sucrose. Denmark.

A simple and reliable high-performance liquid chromatographic method was develiped Lo
determine sucrose, raffinose, and stachyose in leguminous sceds (among them red kidney
beans). A lichrosorb N2 column (Merck) and an acetonitrile 4 water solvent (65:35,
by vol) at a {low rate of 1 ml/min were used for the separation.  An interference type
refractive index delector (lecator) was used for the detection.  With this detector the
smallest amount aof oligosaccharide detectable was 10 np. With a traditional deflection
type refractive index detector the smallest amount of oligosaccharide detectable was 240
micrograms. The oligosaccharides were extracted by placing the whole, dry seeds in
boiling water for 30 min, blending the seeds and water, placing the whole suspension in
a shaking bath at 60 degrees Celsius for 60 min, and removing the solid material by
centrifuging. "The extract was deproteinated by adding 65 parts of acctonitrile to 35 parls
of extract (by vol.), placing the mixture at § degrees Celsius for 60 min, and fltering ofl
the resuiting proteinaceous precipitate before injection into the chromatograph. The en.
tire procedure has been successfully applicd to soybeans, chick peas, parden peas, and red
kidney beans with recoveries of added ralfinose in the range 97-102 percent. (AS)

0127

28023 PENA V., C.B; ORTEGA D, M.1. 1986. Chemical composition, free soluble
sugars and unavailable carbohydrates in the embryonic axis and seed coat of Phascolus
vulgaris L. (Canario group).  Qualitas Plantarum Plant Fooeds for wman Nutrition
36(1):27-34.  En., Sum. In., 32 Ref. (Laboratorio de Bioguimica, Centro de botinica,
Colegio de Postpraduados, Chapingo, Mexico 56230, México)

Phascolus vulparis. Cultivars. Prolein content. Seed coal. Ash content. Fiber content.
Starch content. Cellulose. Sugar content. Enzymes. Bean Hour. Mexico.

Four cammon bean var. (Gto. 113-A, Zac. 40, Chis. 39, and Chis 141-A, all belonging
to the Canario group) were examined, but there were no significant differcnces among
them, CP content (46.7 and 49.0 pereent) was the main constituent in embryonic axes.
The av. values of ash, crude fiber, and ether extract were 4.2, 3.7, and 3.0 pereent, resp.
Starch was approx. 3 times more abundant (7.5 pereent) than cellulose (2.7 pereent).
Hemicellulose B values were lower (5.5 percent) than those of hemicellulose A (9.2 per-
cent). “The mean value of the pectic substances in embryonic axes was 12.3 percent, ‘T he
free cthanol-soluble sugars ranped from 2.9 to 4.9 percent. Verbascose, stachyose,
raffinose, sucrose, and palactose were identified an quantilied in embryonic axes, Sced
coat flour contained cellulose (30.6 pereent), ether extract (0.4 percent), ash (2.8 percent),
and protein (5.4 percent).  ree ribose, mannose, arabinose, and galactose were present
in seed coats in amounts ranging from 0.009 to 0.031 pereent. (AS)

LIPIDS

0128
5457 TAKAYAMA, K.K; MUNETA, PPy WIESE, A.C. Liguid compaosition of dry heans
and its correlation with cooking time. Journal of Agricultural and Food chemistry
13(3):269-272. 1965. En., Sum. En., 22 tef.
Phascolus vulgaris. P. Analysis. Lipids. Cooking. Sceds. Colyledons. atty acids. Com-
position.
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The tryglyceride 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 Michelite beans. The phosphatide content averaged near 1 percent,
except for lima beans which averaged 0.88 percent. Gas-liquid chromatography was used
to study the component latty acids of the triglycerides and phosphatides. 1'he ‘main fauy
acids of the tryglycerides were palmitic, oleic, linoleic, and linolenic.  Small amounts of
myristic acid were found in all var, except Great Northern beans. Lauric acid was found
in Alaska peas. the list of component fatty acids of the phosphatides was similar to the
triglycerides, except for the omussion of linolenic acid in the phosphatides of the Great
Northern, Michelite, Pinto, and lima beans. Palmitic acid constituted about 50% of the
fatty acids in the phosphatides of the 8 types studied. No significant simple correlation
cocfflicicnts were obtained between triglyceride, phosphatide, or crude hpid content and
the cooking time for dry beans. (Author's stmmary)

0129

27071 KERMASHA, S, VAN DE VOORT, F.R; METCHE, M. 1986. Changes in
liquid components during the deselopment of the french bean seed (Phascolus vulparis).
Journal of the Science of Food and Apriculture 37(7):652-658, Fa., Sum. En., 34 Ref., 1.
(Dept. of Food Science & Agricultural chemistry, Mach)  *7 Campus, MeGill Univ.,,
21111 Lakeshore Road, Ste Anne de Bellevue, Quehee, Canaua 119X 1C0O)

Phaseolus vulgaris. Snap beans. FFatty acids. Seeds. Sced. Proteins. Plant development,
Canada.

Changes in hquid classes and fatty acid composition and distribution have been moni-
tered during the gernunation, developrient, and matus ation of french bean sced. A lipase
activity profile over time was also determined. Ungerminated seeds contained high levels
of triglycenides and free fatty acids, but low levels of polar lipids, monoglycerides, and
diglycerides.  Five days after germination there was a decrease in the quantity of
triglycerides and free fatty acids and a concomitamt increase in the levels of
monoglycerides, diglycerides, and polar Tipids.  As development and  maturation
progressed, triglycenides increased substantially at the expense of mono- and diglycerides.
Ungerminated seeds contamed high levels of €20-€22 futty acids which decreased alter
germination with a concomitant increase in Cl6-C18 unsaturated falty acids. A study of
the fatty aad distribution among, the different classes of hpids demaonstrated that 55 per-
cent of the unsaturated fatty acids in the ungerminated seeds were present in the
triglycerides, whereas the remander were distiibuted among, the mono-and diglycerides
as well the other hipid classes (free Tatty acids, polar lipid, and sterols), Five days alter
germination, the majonty of these unsaturated faty acids were found in the glyceride
form. Overall, the lipid classes and Fatty acid composition and distribution changes dur-
ing development and maturation of the french bean seed indicated that 1t shares many of
the characteristics of soybean development, (AS)

STARCH

0130

H2ZIT BILIADERIS, C.G; GRANT, D.R.; VOSE, LI, Molecular weight distribution
of legume starches by gel chromatography.  Cereal Chemistry 56(5):475-480. 1979, Ea.,
Sum. Fn., 22 Rel, 1.

Phascolus vulgaris. Enzymes. Starch content. Analysis. Composition. Laboratory ex-
periments.

‘The distribution of the mol. wt. of the components of 9 purificd legume starches (smooth

and wrinkled field peas; adzoki, parbanzo, mung, red kidney, navy, and faba beans; and
preen lenul) was investigated by gel chromatography. The Sepharose 213 columns were
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calibrated with dextrans of known mol. wt, Lvidence was provided (percentage beta-
amylolysis and lambda max of I-polysaccharide complexes) that the amylopectin fraction
was excluded from the gel in all the starches. 1t was concluded therefore than the av.
mol. wt. of this component was greater than 20 x 10(6). ‘The distribution of components
differed at different mol. wt. ranges. The clution patterns of their components
fractionated within the range of 0.2-0.9 Kav (primarily amyloses) were quite similar for
all the lepume starches 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 mol. 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 Kav showed significant correlation (P = 0.05). (Author’s summary)

0131

2759 LAL C.C; VARRIANO-AMARTSON, F. Studies on the characteristics of hlack
bean starch. Journal of Food Science 44(2):528-530. 1979, Ea., Sum. En., 8 Ref,, 11

Phascolus vulgaris. Starch content. Analysis. Water content. Ash content. Mineral con-
tent. N, Yicelds. Cooking. USA.

The physicochemical properties of black bean starch were studied.  Isolated bean starch
had a high amylose content (38 percent), a high pelatinization temp. range (63.8-76 de-
prees Celsius) and relatively low swelling, (11 units at 95 deprees Celsius) and solubility
(18 percent at 95 deprees Celsius) patterns. ‘These data suppest that inherent structural
characteristics of the starch contributed to hnsted in situ starch gelatinization and swell-
ing during cooking. (Author’s summary) C03

0112

20983 GARCIA, S REICOSKY, D ADAMS, MV, 1980, Differential starch storage
in tho bean varieties in refation to their ability to withstand o shading stress. In Michigan
State University., Agricultural Fxperiment Station. Saginaw Valley Bean-Beet Rescearch
Farm and Related Bean-Beet Research, Fast Lansing. 1980 Rescarch Report. pp108-102.
Fn.

Cultivars. Petioles. Phascolus vulgaris. Pods. Rouots. Seeds. Shading.  Starch content.
Stems. USAL Yield. Components,

An expt. was conducted to obtain mformation on the value of starch storage in beans,
and to deternune whether breeding should be focussed on their characteristic. Navy bean
var. Santlac (Nonstarch storer) and Nep-2 (starch storer) were grown with 2 treatments,
with and without shade. “The rates of seed fill in all plots were measured and sampled
plants in cach plot were analyzed for starch and soluble sohd contents using the starch
jodide staiming test and the refractometer, resp. Samples of roots, stems, petioles, pods,
and sceds were also taken, and frozen tor later lab.  analysis.  the rate of sced fill of
Sanilac was sipnificantly reduced by shading, while that of Nep-2 was not. Sanilac yielded
6 percent less than Nep-2 without shade, but 23 percent less under shade. Nep-2, the
high-level starch storer, was less adversely alfected by the reduced availability of light.
(CIAT)
01313

23689 ZABIK, MLE; UEBERSAX, MLAL BENZINGER, J; AGRO, G, 1983, Edille
hean four research progress report: Bean starch extrusion potential,  Michipgan Dry Bean
Digest 8(1):82-13. En, 1. (Dept. of Food Science & Human Nutrition, Michigan State
Univ., East Lansing, M1 48824, USA)

Processed products. Processing. Human nutrition. USA. North America.  America.
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The possibility of using various bean starches in food products was investigated.  High
siarch bean [lours (navy, Pinto, and black) were fed into an extruder with various levels
(0 to 20 percent total dry wt.) of ground and unground hulls. Aflter the extrusion proc-
ess, vegetable oil, salt, and flavor powder (cither onion, hickory, barbecue, or cheese)
were added. All bean starches yielded good expansion (3.1- to 3.8-fold increase in diam-
cter). ‘The presence of hulls up to 20 percent did not adversely affect expansion. The
pulfs themselves were bland and favorless, thus making them compatible with any f{la-
vored product. Properly balanced levels of bean starch, bean hulls, and high protein bean
flours could yield an acceptable nutritious foad product. (CIAT)

0134

27079 FIGUEROA R, F; ESTEVEZ A, AN SEPULVEDA Fa Eg VIELARROEL
S., P 19840 Almidon de tres cultivares de frejol (Phascolus vulgaris 1.). 1. Extraccion y
analisis de pureza. (Starch from three bean cultivars. 1. Fxtraction and purity analysis).
Alimentos 9(4):5-9. [s., Sum. Es., Fn., 19 Ref. (Depto de Aproindustria, Facultad de
Ciencias Aprarias, Veterinarias y Forestales, Univ. de Chile, Casilla 1004, Santiapo, Chile)

Phascolus vulgaris. Cultivars. Starch content. Bean starch. Processing.  Chile.

‘The feasibility of obtaning bean starch was studied and the cificiency of 2 extraction
methods, centrifugation, and sedimentation, was determined.  In addition, the yield and
purity of starch obtained from bean cv. Tortola, Arroz, and Red Kidney were evaluated.
The yield obtained through sedimentation (23.7-26.4 pereent) was higher than that ob-
tained by centrifupation (20.4-21.8 pereent). N content of starch did not show signilicant
differences between extraction methods or cv. ash content was significatively lower in
sedimentation (0.11-0.23 percent) than in centrifugation {( .22.0.26 percent). Fiber con-
tent was also lower in sedimentation (0.60-0.70 pereent) compared with centrifugation
(0.71-0.89 percemt). Cv. Arros had the tughest starch yield and purity. (CIA'T)

0135

26910 HOOVER, R.; SOSULSKI, I, 1985, Studies on the functional characteristics anil
digestibility of starches from Phascolus sulgaris biotypes. Starch Staerke RYTIR LI N
En, Swm. En, De, 43 Rel,, 0. (Dept. of Crop Science & Plant Ecolegy, Univ. of
Saskatchewan, Saskatoon, Saskatchewan STN 0W0, Canada)

Canada. Cultivars. Digestubility. Phaseolus vulparis. Starch content.

The functional properties of starches from black, kidney, navy, Northern, and Pinto
beans, all biotypes of Phaseolus vulganis, were examined.  Starch granule sizes ranged
from 22-39 microns (length) 1o 19-28 microns (width) and shapes varied from clliptical
to oval. Amylose content ranped from 30.2 to 37.3 percent. A highly ordered crystalhine
structure of pranules (CA) was sugeested by restricted swelling power and solubility, re-
sistance 1o alpha-amylase attack, high pelatimization temp., and stable amylographic
viscosities.  T'he exntence of a crystalline structure of the hghest and lowest order 1o
stability among the Phaseolus starches was indicated for Pinto and black beans, resp.,
which were substantially different than those of kidney, Northern, and navy bean. ‘T'he
higher degree of associative bonding forces, namely, hydrogen and covalent, between ox-
ygen and hydrogen atoms of closcly packed paralle! amylose chains. The wide range in
amylographic viscositics was a reflection of crystulline stability, amylose exudation,
granule swelling, and prHof sluery. Gels exhibited a higher degree of retrogradation at
b4 degrees Celsits than at -15 deprees Celsius. Scanning, clectron microscopy showed
that_alpha-amylase-treated maize starch pranules were degraded from the inside out by
the formation of large circular holes; those of kidney bean were less extensively degraded
and showed only scaling and roughening of the surface as evidence of granule deteri-
oration. (AS)
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27761 KDALDY. M.S. 1985, Sturch structure and mating of the small white (navy)
bean. Bean Improvement Conperative.  Anuual Report 28:1§8-119. Ln. (Agriculture
Canada Rescarch Station, Lethbridge, Alberta T1J 4181, Canada)

Phaseolus vulgaris. ean starch. Cultivars. Laboratory experiments. Canada.

An clectron microscope investigation of beans grown in Alberta and Ontario (Canada)
showed # netlike formation of the starch fractions around the starch granules of
Alberta-grown beans. In contrast, little or no starch fractions were present on the starch
granules of the Ontario-grown beans.  Other studies showed that Alberta-grown small
white  beans have less  alcohol-insoluble  solids  (starch, protein, cellulose, and
hemicellulose) compared with those grown in Ontario. (CIAT)

0137

29159 WONG, S TRAIANEDES, K.; O'DEA, K. 1985, Factors affecting the rate of
hydrolysis of starch in lepumes. American Journal of Clinical Nutrition 42(1):38-43. Fn.,
Sum. En, 11 Ref,, 1L

Phaseolus vulgaris. Digestibility. Canned beans. Starch content. Processing. Fluman nu-
trition. USA.

To understand the mechanism for the extremely slow rate of digestion and absorption of
carbohydrate fro legumes, among them Red Kidney beans, A No. of Iactors which could
potentially alfect the process in vitro were examined.  The rate of hydrolysis of legume
starch in vitro was not affected by the presence of fat (as esther butier or an emulsion);
however, it was significantly increased in commercially available canned bean prepara-
tions, suggesting that the high temp. used in the canming process may alter the availability
of starch in lepumes, In vitro starch hydrolysis rate was also significantly increased by
grinding leeumes finely prior 1o cooking. “The slow rate of digestion and absorption of
legume carbohydrate does not appear to be due to viscosity since increasing the shaking
rate of viscous mixture of cither Red Kidney teans or leatls from 0 to 120
osallations/min did not affect the hydrolysis rate, and a thick viscous mixture of either
of these legunes did not retard the diffusion of free glucose from a dialysis sac into the
dialysate. {AS)

WATER CONTENT

0138

13149 GUEVARA G, Mg PFOST, HB. Equilibrium moisture content of heans.
Manhattan, Kansas, Food & Feed Grain Institute. Grain Storage, Processing and Mar-
keting, Research Report no. 5. 1973, S4p. o, 27 Rel., 1L

Phascolus vulparis. Seed. Water content. Storage. ‘Temperature. Physiology.  Laboratory
experiments. USA.

The objectives of this invesupamion were to: (1) find the adsorption and desorption
isotherms of various types of beans at didferent temp. and over a range of RIL (10-90
pereent); (2) study the rate of desorption in beans; (3) evaluate the results in Chung and
Plost cquation, and (4) determine the heats of desorption and adsorption of water by
various lypes of beans. A hiterature review s included on isotherm theories and
hysteresis. the types of beans used were Phaseolus vulgaris (small red and pmt) and P,
lunatus, obtained conumercially and wetted 1o 25 percent MC and oven dried at 120 de-
grees Farenhert to obtain 5-10 pereent imtial MC, on a dry basis. RI1 of the samples
was controlled by sulfuric acid and the RIT at different solution conen. was determined
(range 10-90 pereent). The sample was suspended inside a scaled Nask, placed in a temp.
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control chamber for 3 wk. The equilibrium MC were determined by an oven method (72
h at 103 degrees Celsius). Results indicate that the equilibrium MC of the types of beans
investigated decreases with an increase in temp. and increases with an increase in Ril.
‘T'ype 11 or sigmoid isotherms lor beans are consistent with those for other grains. It was
concluded that hysteresis, lor beans, decreases with an increase in temp.; the rate of
desorption is a function of the RIT and temp.; and that these rates were higher in the st
2 days of storage. "The equation by Chung and Plost predicts the equilibrium moisture
ol beans for a wide range of RH al a given temp.  Isoteric heats of desorption and
adsorption continually decreases with increasing MC and values of delta st for
desorption are greater than those of adsorption. “I'he heat of desorption for beans was
greaier than that of the latent heat of vaporization of pure water. (Summary by LK.
Trans. by L.M.IY)

0139

17827 ALVARENGA, L.C. DE; FORTES, N PINHIEIRO FILEIO, J.18; HARA, T,
1980, “Transporte de umidade no interior de pravs de feijao-preto sob condicoes de
secapem. (Internal moisture movement of hlack bean praing under drying).  Revista
Brasileira de Armazenamento 5(1):5-14. I't, Sum. It En., 22 Ref., 1.

Phaseolus vulgaris. Drying. Statstical analysis. Brazil,

Internal moisture distribution ol black bean grains was simulated for several drying con-
ditions, sumulation studies being based on the hquid ditfusion and capillary theorices
(Fortes and Okos).  Model validation and analysis was based on exptl. data. ‘Ihe dif-
[usion coclficient was found to follow an Arrhenius-type equation. ‘t'he liquid diffusion
theory can explain drying phenomena i the mitial 60 mm with a temp. range of 30-50
degiees Celsius. Vapor didfusion is important for longer drying periods (lower MC).
(Author’s summary)

0140

17826 ALVARENGA, 1.C. DI FORTES, M PINHIEIRO FILUO, J.B.; TEPARA, T,
1980, Distribucao de umidade no interior de praos de feijao-preto apns secogem.
(Muisture distribution within black bean prains alter drying).  Revista Brasileira de
Armazenamento S(1):19-29. t., Sum. Pt., Fn., 9 Ref. 1L

Phaseolus vulgaris. Seed characters. Waler content. Brazil.

Ihe period of tenpering of hlack beans after drying was simulated.  Internal moisture
distribution curves ol the griuns are given for this period. ‘These can be used to analyze
and optmmze drymg processes such as air drymg and intermttent drying. Regression
curves were fit 1o exptl. data on conductance variance of grain layer with tempering time.
A relationship between sutlace MC and clectrical conductance was established. It is
sugpested that electiel conductance-based momsture meters are influenced by the grain
surface MC and therelore should only be used when gram thermodynamic cquibbrium is
assured. (Author's summary)

0141

20606 NMeCURDY, ARG LEUNG, HL.K; SWANSON, B.G. 1980, DMoisture
cquilibration and measurement in dry pinto heans (Phascolus vulparis). Journal of Food
Science 45(3):500. En., Sum. cn., 15 Ref., 1L

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

Investigations of postharvest spoilage of dry beans have been inconclusive about the
moisture level at which loss of quality will occur. ditferent moisture cquilibration and
moisture determination methods used with dry beans i previous investigations were
cvaluated and compared. Results indicated that significant variation among, individual dry
beans existed for all methods of moisture cquilibration especially with direct addition of
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water.  No signilicant differences were found among methods of moisture analysis.
Storage of pinto beans with MC 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 of beans described the condition of the beans better than a mean alone. (Author's
summary)

0142

24447 HUTCHINSON, D.IL; OFTEN, L. 1984, Equitibrium moisture content of white
beans. Cercal Chemistry 61(2):155-158. En., Sum. In., 18 Ref., 1L (School of “ngincer-
ing, Univ. of Guclph, Outario N1G 2WI1, Canada) ’

Sced. Water cc itent. Canada. Composition. North America. America.

Moisturc desorption isotherms were determined for Seafarer white beans. Saturated salt
solutions were used to maintain constant humidity environments in which samples were
allowed 1o cquilibrate.  Data were obtained at 16, 32, 38, and 49 degrees Celsius. RII
were varied from approx. 20 to 80 percent at cach temp. Several variations of the
Henderson and Chung-Pfost cquations were chosen from the large no. of available cx-
pressions for predicting equihbrium MC. Good fits of the exptl. data were obtained
when both the Henderson and the Chung-Plost equations with temp.-dependent param-
clers were used. (AS)

AMINO ACIDS

0143

7272 BRESSANI R MENDEZ, J; SCRIMSHAW, N.W.  Valor nutritive dc los
frijoles centronmericanes. 1. Variaciones en ¢l contenido  de proteinas, mctionina,
triptofuno, tiamina, ribollavina y niacing de muestras de Phaseolus vulparis caltivadas cn
Costa Rica, Fl Salvador y Honduras. (Nutritive value of Central American beans. 11
Variations in protein, methionine, tryptophan, thinmine, riboflavin, and niacin content of
hean samples from Costa Rica, FI Salvador, and Honduras),  Archivos Venezolanos de
Nutricion 10:71-84. 1960, Fs., Sum. En., Fs., 22 Rel,

Phaseolus vulgaris. Nutritive value. Protein content. Mcthionine. ‘fryptophane. Amino
acids. Analysis. N.

The nutritive vidue ol 20 bean sclections rom Honduras, 11 var, from Il Salvador and
7 from Costa Rica was determined. The samples trom THonduras had 23.6 percent pro-
tein, 2.22 pereent lysine, 0.23 percent met., 0.16 percent tryptophan, 0.71 mg/100 g
thiamine, 0.15 mp/100 g riboflavin, and 2.06 mg 100 g niacin. The nutrient content (in
the same order) for the swmples from El Salvador was as lollows: 21.2, 1.95, 0.15, 0.16
percent, 0.60, 0.14, and 1.85 mg/i00 g The Costa Rican var., averaged 19.3 percent
protein, 1.84 percent lysine, 0.17 percent cystine, .12 percent tryptophan, and 2.97 per-
cent niacin; they were not analyzed for thiamine or riboflavin. A significant correlation
wits found between N and lysine, 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)

0144
T082  BRESSANI Ry ELIAS, 1.G NAVARRETE, DA, Nutritive value of Central
American beans, 1V, The essential amino acid content of sampes of hlack beans, red beans,
rice heans, and cowpeas of Guatemala. Journal of Food Science 26(5):525-528. 1961. En.,
Sum. En., 15 Rel.

Phascolus vulgaris. Nutritive value. Amino acids. Protein content. N.  Argininc.
Histidine. ‘I'ryptophane, Valine. Ash content. Carbohydrate content. Sced. Guatemala,
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The rice bean (Phascolus calcaratus), cowpea (Vigna sincnsis), red and 3 black bean
(Phascolus vulgaris) samples grown in Guatemala were found to be fairly similar in
chemical composition.  Av. percentage values were moisture 14.5, protein 22.3, cther ex-
iract 1.3, ash 3.5, crude fiber 6.0, and carbohydrate 52.4. “The range in amino acid con-
tent (expressed as mg of amino acid'g of N) was arginine 356-528, histidine 159-232,
isoleucine 143-339, leucine 189-260, lysine 322-544, total sulfur-containing amino acids
80-94, phenylalamine plus tyrosine 362171, tryptophan 52-73, threonine 215-148, and
valine 191-383. "The cowpea sample was higher i lysine; the rice bean and red bean
samples were lagher i tryptophan. “The isoleucine and valine contents were lower and
the leucine higher i the red beans than m the other samples. When compared with the
amino acid pattern ol the FAO Reference Protemn, met. plus cystine was the most himit-
ing wmno acd, and leuane and tryptophan the 2nd and 3rd most limating, resp. Al the
samples contained high amounts of lysine, making beans a pood source of tus anino
acid. (Author’s summary)

0145

TOW JONES, V.M BOULTER, 1) Arginine inctabolism in perminating seeds of some
members of the Leguminosae,  New Phytologist 67(4):925-934, 1968, En., Sun: En., 38
Ref. N,

Yhaseolus vulpanis Seed Metabolism., Arpoune, Germimation. Cotyledons. N, Proteins.
Analysis. enzymes. CO(2). Urea,

Esumation of the arpimme content of  perninaung, seeds of Viaga faba, Canavalia
ensifornus, Phaselus vulpanss, and Praum sativany showed a lowening in conen. during the
Ist whk of germination. When (1D)C argimiae was fod to cotyledon dises of Vicia faba,
ornithine, prohine, urea, and carbon dioxide quickly became fabeled and other amino acids
became labeled atter a longer peniod of mcubation. Argmiase was extracted from V., faba
and shown to be present in the roots, shoots, and cotyledons during the Ist 6 days of
germmation. Urease was aloo extracted from Vootaba and shown to have a pll optimum
of & for extraction. The possible presence of an ornithine cycle i1s discussed. (Author’s
summary)

0146

9614 OTOUL, IF. Repartition des principaux acides amines dans les differentes parties
de L praine d'un cultivar de Phascolus valgaris L. (Distribotion of the major amino acids
in various parts of the seeds of a Phaseolus vuiparis cnltivar).  Bulletin des Recherches
Apgronomigues de Gemblous 4(23287-301. 1909, Ir., Sum. Fr., 9 Rel. 1.

Phaseolus vulpans. Seed caltuvars. Anuno acds. Analysis. Protem content. Cotyledons.
Embryo.

Qualitative and quanttative chromatographic studies revealed important dilferences in
the distnibution of the major anuno aceds in varwous parts of the seeds of Phascolus
vulgaris cv. S.G.AL The integuments (about 9 pereent of seed wt.) are low in total pro-
tein, rich in plyane and alanine, and fow in glutamic and aspartic acids. ‘The cotyledons
(90 percent of seed wi) contn more than 96 percent of the totad protein. “Ihe remainder
of the embryo (1 percent by wt.) was niches in total protan, high in arginine, and met.
Pipceolic acid was noted but not m amounts comparable to usual values reported in fit-
crature. Other small peaks of undetermned nature were found. (Summary by Chemical
Abstracts)

0147
4637 KELLY, J.F. Genetic variation in the methionine levels of mature seeds of common

hean (Phascolus valgaris ). Journal of the Amcerican Society for THorticultural Scienee
96(5):561-561. I'n., Sum. Fn., 9 Rel.
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Phaseolus vulgaris. Mecthionine. Human nutrition, Cultivars. Seeds. Seed.  Genetics.
Hybridizing.

From 3600 bean cv., lines and single plant selections grown at Rancocas, New Jfersey 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. ‘The 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)

0148

LELEJL O DICKSON, ML, HACKLER, L.R. Fifect  of penotype  on
microbiologically available methionine content of bean sceds. HortScience 7(3):277-278.
1972, bLn., Sum. Fn., 12 Rel.

Phascolus vulgaris. Sceds. Mcthionine. Geneties. Plan breeding,  Hybridizing.

Comparison among, 1 hybrid bean seeds (I'haseolus valpans 1.) indicated hiphly sipnif-
icant recriprocal difterence in met. There was not sigmficant difference in avalable met.
between hybrid and selfed seeds in a low-met. hine, whereas a highly signilicant difference
was found between hybrid and selfed seeds ina lugh-met. line. (Author's summary)

(0149

TRES BALDI G SALAMINL F. Variahility of essential aaino acid content in sceds of
22 Phascolus species. Theoretical and Applied Genetics 43:75-78. 1973, En., Sum. Fn., 15
el

Phascolus vulgans. Anuno acids. Seed. Tegume crop. S. Cystine. Mecthionine.  Protein
content. Analysis.

The reserve proten composition of 22 Phaseolus species was studied. “The nonsulfur-
contivmng ammo acids were present at values hipher than those suppested for animal
(and human) nutrinon; but the sulfur-contamng ammo acids, with some exceptions, were
under the minmmum aceepted requirement. However, taking into account the variability
in the pereentages of met. and eystine, as well as they cystine‘met. ratio, it 1s concluded
that the genos Phascolus has a theoretical possibility of synthesizing a reserve protein
with a balanced sulfur-contining anmuno ackd content. An accession from Mexico of the
species P phyllanthus possesses a protein characterszed by a high sulfur-containing
amimo ackd content (3.8 pereent). “The possible utihization of this species in breeding for
legume protem quality is suggested. Some observations about the percentage of arginine
n wild and cultivated forms of I'. vulgaris are also presented. (Author's summary)

0150

1285 HACKLET, LR DICKSON, MNLH. A comparison of the amino acid and nitropen
content of poids and seeds of beans (Phascolus vulparis 1..). Scarch Apriculture 3(5):1-6.
1973, In., 8 Rel,

Phascolus vulgaris. Amino acids. N. Seed. Pods. Seed production. Composition. Analy-
sis.

The results of pod and seed analysis of 62 var. and lines are tabulated, showing the pro-
poruons of the 16 amino acids and the total anino acid and N contents.  PI 180758 had
the highest amino acid content in the pods, £1 281954 in the seeds. Nitrogen content was
negatively correlated with alimost all the amino acids in the pods, but this was less no-
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ticeably the case in the sceds, Most of the essential amino acids were significantly corre-
lated. (Summary by Plant Breedings Abstracts)

0151

5099  JAFFLE, W.G.; BRUCHER, O. FE! contenido de nitrogeno total y aminodcidos
anufrados en diferentes lineas de frijoles. (I’hascolus vulgaris), (Total nitrogen and sulphur
amino acids in different lines of beans (Phascolus vulgaris). Archivos Latinoamericanos
de Nutricion 24(1):105-113, 1974. Es., Sum. Is., En., 6 Rel.

Phascolus vulgaris. N. Cystine. Mecthionine, Protein content. Analysis.  Cultivars. u-
man nutrition.

Analytical results are presented of the protem levels and of the met. and cystine contents
in the protein of 100 pure lines of beans, divided into 10 proups according to the dilferent
filetic ines to which they belong. “T'here were significant dilferences between the groups
in the amount of protein they contamed and its content in sullur amino acids. A negative
correlation was observed between proter content and the level of cystine and met. (Au-
thor’s summary)

0152

21792 MTENGA, LA SUGIYAMA, T. 1974, A note of the amino acid composition
and some legume seeds grown in “Fanzania. Fast African Agricultural and Forestry Journal
39(3):307-310. Ln., Sum. En., 19 Rel.

Phascolus vulgans. Anuno acds. Composition. Sced. Tanzama.

‘The amino acid content of seed of § legume crops (cowpea, proundnut, kidney bean, pi-
geon pea, and soybean) prown in Tanzania are presented and comparcd with data from
other sources regarding essential anino acid content and protein score which is hased on
the FAO reference protem {cqual to 100) caleulated as a chermcal index to compare the
protein quality. Soybean had the highest protem score (69) tollowed by pigeon pea (61),
kidney bean (56), caowpea (52), and groundnuts (43). Kidney beans and pigeon peas were
relatively low in CP content as compared with other ‘T anzaman crops.  Lysine content
was highest m kidney beans and lowest in groundnuts.  Results sugpest that the amino
acid composion of lepume seeds prown in Fansama s very close to that of the same
seeds i other parts of the world, although Tanzaman cowpeas showed a high tryptophan
content. {(Author’s suminary)

0153

5279 OTOUL, ks LE MARCHAND, G, Contribution a Fetude de Vinlluence d
Fequilibre mineral sur Ia composition en aminoacides des Phaseolus valgaris L. resultats
d’ensemble. (The influence of maneral haliance on the aminoe acid compaosition ol beans),
Bulletin des Recherches Agranemigues de Gembloux 917390, 1974, Fr,, Sum. Ir,, En,
11 Rel.

Phascolus vulgaris. Amino aads. N. P. K. S, Ca. Mg, pll. Sced. Plant development.
Flowering. Production.

Beans were grown under different nutrient conditions (re., highin N, S, P, K, Ca, or
Mg). “The mineral composition of plants and seeds varied considerably, the differences
being almost always hipgher in plants than m sceds. An analysis of the sceds showed that
the content of 8 out of 16 amino acuds were sipmbicantly dilferent according to the nutri-
ent treatment; however, their proportions were not upset. As it 1s generally recognized
in literature that the ammo aad balance of proteins is haghly stable, it could be assumed
that the differences observed were due to vartations in free amino acids and peptides.
‘This was, however, not proved. (Author’s summary)
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0154

6260 SODEK, L.; VECCHIA, PI.D; LIMA, ML.G.P.  Rapid determination of
tryptophan in beans (Phascolus vulparis) by the acid ninhydrin method. Journal of Apri-
cultural and Food Chemistry 23(6):1147-1150. 1975, En., Sum. En., 13 Ref., 1.

Phascolus vulgaris. ‘T'ryptophane. Proteins. Analysis. Sced coat. Sced color. Nitrogen
content. Protein content,

The rapid and simple acid mnhydrin method was adapted for the colorimetric determi-
nation of uiptophane in protein extracts of beans. Total extraction of the sced N is
possible by a simple extraction procedure using 0.2 pereent sodium hydroxidem. A
sample blank is nccessary to compensate for nonspecific absorption due mainly to
pigments, but the extracts are otherwise free of interfering factors. Tryptophane values
obtained compare favorably with hterature values, provided a simple correction for
tyrosine is made. The method was shown to be applicable to protein extracts of maize
and wheat, ‘The rapidity, simplicity, and accuracy of the method make it uselul for both
routine analysis and screening purposes. (Author’s summary)

0155

7616 MOREIRA, MNLAG BRUNE, W BATISTA, C.AL Avalicao do teor de metionina
em sementes de feijao (Phaseolus sulgaris 1.). (Methionine content of bean seeds),
Turrialba 26(3):225-231. 1976, It, Sum. P't,, 23 Ref., 0.

Phascolus vulgaris. Seed. Mcthionine. Protein content. Germplasm, N, Histidine.
Triptofano. N. Cultivars. Tlydrolysis.

lforty-seven cv. from the permplasm bank at the Umiversidade Federal de Vicosa (Minas
Geras, Brazil) were analyzed for thew protem and met. content. “The level of met. was
measured after enzymatie hydrolysis with papans and reaction with mitrosoferricyanide.
Unidentificd components i the seeds contributed substantially to the met. values ob-
served. This interference was revealed when usig, solutions contaiing all the compo-
nents of the reaction nuxture (except papin), as well as vepetative material. The same
interference, though to a lesser degree, was observed m sorphum and soybeans. No in-
terference was found m casein and maize samples. Corrections were made to pet reliable
met. vidues. There was not correlation between et content on a dry matter basis and
protein level. A sinnificant nepative correlation (P lews than 1 pereent) was found be-
tween the percentige of metn protein and the protem level. These data are of impor-
tance i bean breeding, programs. (Author's summary)

0150

11924 EVANS, R0 et al. Methionine and cystine contents of bean (Phasealus) seed.
Journal of Agricultural and Food Chemistry 26(5):1234-1237, 1978. En., Sum. En., 24 Ref.

Phascolus vulgaris. Methionine. Cystine. Sced. Proteins. N. Protein content. Analysis.

An improved method for determining met. and cystine in Phascolus spp, sceds is de-
seribed in an analysis of 544 saples of Phaseolus seeds, met, contents of air-dried seeds
ranged from 0.16-0.33 percent, et 4 cystine from 1.29-0.56 pereent, and crude protein
(CP) 16.1-33.9 percent. Met. in seed proteins ranged between 0.51-1.24 percent and met.
bocystine between 1.17-2.49 percent. Using 198 samples of P, vulgarns seeds collected
worldwide, a significant correlition cocefficient of -0.531 between protein and met,
cystine. (Summary by Plant Breeding, Abstracts) C03

0157
S040 EVANS, R BAUER, DL Studies of the utilization by the rat of methionine and

cystine in heated dey hean seed (Phaseolus vulgaris).  Journal of Agricultural and lood
Chemistry 26(4):779-784. 1978, I'n., Sum. En., 13 Ref.
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Phascolus vulgaris. Mcthionine. Cystine. Sced. Laboratory animals. Cooking. Dicts.
Protcins. Toxicity. .

Growing rats fed autoclaved bean flour did not absorb 50 percent of the bean met. and
41 percent of the bean cystine.  When the bean Mlour was supplemented with synthetic
met., the supplemental met. was completely absorbed. Mel. 4 cystine availability in bean
flour and bean four fractions was determined by wt. gains of rats fed diets containing
them and by PER dicts. Potassium hydroxide (0.2 percent) extracts of autoclaved bean
flour depressed rat growth. Met. and cystine of water extracts of raw bean flour were
poorly utilized.  An undialyzed water extract of autuclaved bean flour depressed prowth
of rats fed casein as principal protem, but a dialyzed extract did not. Bean flour prepared
from beans boiled in water or in 0.1 percent sodium bicarbonate solution supported sim-
tlar prowth of casein-fed rats, but the 0.1 pereent sodium bicarbonate did not. (Author's
summary) C03

0158

16961 ANTUNES, P SGARBIERIL V.C; GARRUTI, .S, 1979, Nutrification of
dry bean (Phascolus vulgaris 1) by methionine infusion.  Journal of Food Science
44(5):1302-1305, Fn., Sum. In., 23 Ref., 1N,

Phaseolus vulgans. Seeds. Nuttitive value. Amino acids. Methionine. Seed treatment. Di-
cls. analysis,

Seaking for 1 h at 50 degrees Celsius with S percent met. increased the met. content of
dry beans from 1.2 10 24 percent of proten and absorbed water was d0) pereent of wi.
Such beans, dried and muxed with oniginal beans (1:7), and cooked with the soaking water
contamned 3 percent mel.in protain. Soaking with 1 percent met. increased the PER of
beans from 0.9 to 2o and the celficiency of a 10 pereent bean diet from 9.4 1o 26.6 per-
cent. (Summary by Nutritton Abstracts and Reviews)

0159

20043 BADIALE 1979, Variacao de metioning cm feijoes (Phaseolus sulgaris 1..)
arnizenados. (Variation in methionine content in stored  beans). Tese Mlag. Se.
Campinas-Sp, Brasil, Universidude Fstadual de Campinas. Facultade de engenliaria de
Alimentos ¢ Apricola. | Lip. I't, Sum. P't, o, 72 Rel, 10,

Phascolus vulparis, Seed. Storages Ammo acds, Composition. Methionine.  Brazil

The ferricyanide method determiming the level of met. in Phaseolus vulgaris seed was
modified and apphed to seed of 12 v, Incv. Goano Precoce, SP 7052, and SC 7010
amounts ol B, 398 and 348 percent of the mict, was able to form ferneyanide com-
plexes at the begmnmg, of the storase perniod. During storage for § mo. at 2026 deprees
Celsius and 80 percent RH the amount of met. forming complexes decreased i all cv.
The ev. showing the least elfects of storage were Pirata 1 and Cara suja. (Summnuury by
Iield Crops Abstracts)

0160
14210 HANG, Y. STEINKRAUS, KL, HACKLER. 1R, Amino acid composition
of high protein fractions prepared Teom mng heans, pea beans, and red kidoey beans,
Journal of Food Sciences 45:388-389. 1980, Fn., Sum. Fn., 5 Rel.
Phaseolus vulgans. Composiion. Amino acids. Protein content. Analysis.
Bean [ractions containing 4-83 percent protein were prepared from mung beans, pea
beans, and red kidney beans by aqueous extraction followed by acid precipitation. ‘| he

yields of bean fractions contaming, the highest conen. of protein ranged from 64-76 per-
cent depending on the beans used. Amimo acid scores of the bean fractions compared
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favorably with thosc of the FAO reference pattern of amino acids. The sulfur amino ac-
ids, met., and cystinc were Ist limiting in the bean fractions, In addition, the fractions
prepared from mung beans were also deficient in threonine. (Author’s summary) H01

0161

14330 PATEL, KM BEDFORD, C.l..; YOUNGS, C.W. Amino acid and mineral pro-
file of air-classificd navy bean flour fractions. Cercal Chemistry 57(2):123-125. 1980, En,,
Sum. En., 19 Rel.

Phaseolus vulgaris. Food products, Food technology. Protein content. Amino acids.
Mineral content. Ash content. Water content. Methionine. S. Nutritive value.

Navy bean Hour (NBF) was {ractionated into protein concentrate (PC) and starch residue
(SR), using an Alpinc Microplex air classifier. NBE and the resulting fractions were ana-
lyzed for amino acids and minerals, ‘The overall yields of the PC and the SR were 34.7
and 61.9 pereent, resp. ‘The NBE and its fractions had a relatively high lysine content and
the low sulfur amino acid content characteristic of legume proteins.  Compared to the
flour, the PC was lower in cystine, met. and tryptophan but higher in valine. Compared
with the FAO reference amino acid pattern, the total sulfur amino acids were the Ist
limiting factors whereas all other essenual amino acids considerably exceeded the refer-
ence pattern in the NBIF and in both fractions. The NHIY and the two [ractions contained
from 2-17 times more nuanerals than did wheat Hour. Pronounced shifting of all minerals
except Ca into the PC fraction was noted. (Author’s summary)

0162

21774 ADDO, RAG HELL, MUAL 19820 An investigation inte a dye-binding procedure for
measuring available lysine in raw and cooked beans, Journal of Plant Food 4(4):183-189.
In., Sum, Fn, 21 Ref. (Dept. of Tood Science & Nutrition, Queen Flizabeth Collepe,
Campdem Hill Road, London W8 TAH, Enpland)

Phascolus vulgans. Cooking. Protein content. Lysme. Water content. Heat treatment.
Processing. Lngland.

CP and available Iysine were estimated in raw and cooked blackeye (Vigna unguiculata)
and red kidney beans, Open cooking i water for 3 h under mild heat showed a slight
increase in CP and avalable lysine content, whereas dehulling, gninding, and steaming, lor
1 h showed a shght loss of CP and avalable lysine.  Availlable lysine was estmated by
dye-binding with acud orange 12 dye, before and after treatment with propionia
anhydride, (Author’s sumimary)

0163

19727  PENZ, JUNTON, ADNG FEARL, L KRATZER, FHL TUCKER, C. 1983,
Availability for chicks of tryptophan from asutockaved beans,  Nutrition Reports Interna-
tional 27(13161-16Y. Fn., Sum. Fn,, 10 Ref. (Dept. of Avian Sciences and Agronomy and
Range Scicnces, Univ, of California, Davis, CA 953616, USA)

Phascolus vulgaris. Cultivars, Tryptophane. Chicks. Animal nutrition. Dicts.

Samples of 4 bean cv. (small white-seeded cv. Chief and No. 7653, Calilornia Dark Red
Kidney, Red, Krdney) varied m tryptophan content from 0.211 to 0.335 percent or 1.01
to 1.29 pereent of the protein. With chief and No. 7653 fed at 39 pereent of a diet (or
I-day-old male Foster Farms chickens, with supplementary protein provided by maize,
SHM, and meat and bone meal, prowth was good and there was no response to the ad-
dition of tryptophan.  With the basal diect made more delicient in tryptophan and Chief
fed at 36 percent of the dict there was a response to the addition of 0.04 pereent
tryptophan, but when fed at 71 percent of the diet more total tryptophan was required.
The 2 red kidney var. also responded to 0.04 percent tryptophan when they were fed at
36 pereent of the dict.  Results indicate that autoclaved beans are a pood 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 cfficiency of chickens 8-19, 8-15, and 8-16 days old. (Author's summary)

0164

26069 ABD EL-SADMEL MLIL; LASZTITY, R. 1984, Comparative study on the amino
acids composition in three local Phascolus vulgaris seed varicties.  Zcitsehrilt Fuer
Labensmittel-Untersuchung Und-Forschung 178(1):24-26.  En., Sum. De., n, 22 Rel.
(Agricultural Chemistry Dept., Faculty of Agriculture, El-Minia Univ., El-Minin, Lpypt)

Phascolus vulgaris. Cultivars. Seed. Amino acids. € omposition. ligypt.

The overall amino acid compositions of 3 Phascolus vulgaris seed var, (Contender,
Swissblan, and Giza) were similar. 4l had a relative deliciency in S-containing amino
acids. Morcover, there was a negative correlation between S-amino acid content and the
percentage of sced proteins. ‘The lysine content of the Phascolus sceds was relatively
high; the amount ranged from 8.05 10 8.63 ¢/16 g N. “Fryptophan was shghtly hipher for
var. Giza than for the others. The highest levels of free amino acids were recorded for
var. Contender and Swissblan. Cystine, phenylalanine, and tyrosine were absent from the
extracts of the 3 var. (AS)

165

ZE920 BRADRBEAR, N BOULTER, . 1984, The use of ensymic hydrotysis in vitro
to study the digestibility of some Phascolus seed proteins. Qualitas Plantarum Plant Foods
for Human Nutrition 3:4(1):3-13. en., Sum. En, 27 Rel,, I (Univ. of Durlizun, Dept. of
Botany, Science Laboratories, South Road, Durliam DHI1 3 LE, England)

Phaseolus vulgaris. Phascollin. Proteins. higestibilty. Laboratory experiments. Sceds.
England.

In vitro proteolysis was uscd to study the digesubility of the major sced protein,
phaseolin, and the trypsin intibitor, purificd from Phascolus vulgaris sceds.  Whereas
denatured phascolin was fully digested in the in vitro enzymic method used, its native
form was only partially digested. “T'rypsin inhibitor, both native and after heat treatment,
was poorly digested. It was also found that native trypsin had some resistance to di-
gestion conferred upon it by the presence of the inhubitor,

0166

27405 ORTEGA Dy ML MORALES 11, C.h. 1985, Comparison of tryptophan con-
tent in recently harsested and stored common bean seeds ("easeolus valgaris 1), Bean
Improvement Cooperative.  Annual Report 2K:13-132. Fn., 3 Ref. (Colegio  de
Postgraduados, Chapingo 56230, Mexico)

Phascolus vulgaris. Sceds. ‘Fryptophane. Composition. Storage. Cultivars.  Mexico.

‘Tryptophan content of sceds of 8 bean penotypes belonging to the Canario and Nepro
Arnibeno proups was analyzed, and it was compared with that obtained previously lrom
sceds of the same genotypes stored Tor more than 10 yr. In both groups there were
consistently higher values for the recently harvested seeds than the stored ones. In the
Canario group the tryptophan increases Huctuated between 9-33 pereent, with an av. of
23 pereent. In the Negro Arribeno genotypes av. increments of 34 percent were obtained
with values between 26-55 pereent. (CIAT)

PROTEINS

General
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8689 KI.OZ, J. Aninvestigation of the protein characters of four Phascolus species with
special reference to the question of their phylopenesis, Biologia Plantarum 4(2):85-90.
1962. En., Sum. En., Ru., 13 Ref,, 11

Phascolus vulgaris. Sced. Proteins. Cotyledons. 11ypocotyls. Phascollin. Legume crops.
Scedlings.

The results are discussed of quantitative and qualitative analyses of the protein characters
of sced-enclosed cotyledons and of hypocotyls # roots (of the primary root) of
germinated seerls of the following species:  Phasealus vulgaris 1., P. coccineus .., P,
lunatus L., and P. aurcus Roxb. A practically identical phascolin was found in the
cotyledons of P. vulgaris and I, coccincus being absent in P. lunatus and I, aurcus. A
protein component described as Pbaseolus protein 111 was found in the hypocotyl + root
of P. vulgans, I, coccineus, and . lunatus but was absent in P, aurcus. ‘The incquality
of breadth of taxonic (group) specilicity of the protein characters was reconfirmed, ‘T'his
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 studicd species is pro-
poscd. (Author’s summary)

0168

4695 SILBERANGEL, M.J. Bean protein studies. In Bean lmprovement Cooperative
Annual Report no. 11, 1968, p.45. Fn.

Phascolus vulgaris. Protein content. Human nutrition. Diets.

Work has been initiated to screen all available materials on a Udy Protcin Analyzer for
gross protein content. Protein content variation from 17-30 pereent has been found in
Phascolus vulgaris. ‘The ultimate objective of this program is to improve both the quan-
lity and the quality of bean protein as a human dictary protein source. Concerning
quality, the essential amino acids that are most lacking in beans, according to FAO re-
ports, are met. plus cystine, and tryptophan. Current efforts are centered around estab-
lishing some of the environmentally influenced parameters that affect overall protein
content in beans, such as location, water stress, photoperiod, fertilizer, cte. A breeding
program has also been initiated to hybridize high X high, high X low, and low X low
protein containing lines to try to estabhsh ta what extent protein content is genetically
controlled. At present we are still attempting to find rapid, inexpensive assay techniques
for screening large numbers of bean lines for the met. and tryptophan content. (I‘ull text)

0169

3564 RIES, S.K. The relationship of protein content and size of bean sced with growth
and yicld. Journal of the American Socicty for Horticultural Science 96(5):557-560. 1971.
Fn., Sum. En., 10 Ref. 1.

I"hascolus vulgaris. Protein content. Growth. Sceds. Productivity. N. Ficld experinmients.
Laboratory experiments. Plant breeding. Statistical analysis,

Phenotypic diffcrences in seed size and protein content were expressed in one .v. of snhap
beans by growing them at 2 Michigan locations under 3 N regimes (1969).  Lach trait
was increased by supplemiental N applications.  Greenhouse studies with ungraded sced
of these different phenotypes showed that both scedling size and protein per scedling
were positively correlated with sced size and the quantity of protein per sced.  When
scedlings were grown from small {1975 mg) seed and large (275 mg) secd of different
protein content there was a correlation between protein content per seed and the size of
plants for cach size of seed. Field studies in Central and Northern Michigan (1970) sup-
ported the preenhouse hindings.  Scedling 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 climinated by correlating the percent protein with growth or yield, there were signif-
icant correlations for all but one of the ficld parameters.  NMost importantly there was
also, with onc exception, a significant increase in scedling size, yicld and number of fruit
from high protcin sceds, obtained by supplemental N applications the previous year.
These studies provide both correlative, and cause and elfect cvidence that within a
genotype, scedling vigor and yicld are related to the protein content or some factor re-
lated to protein in snap bean sced. (Author’s summary)

0170

4947 RUTGER, N.J. Variation in protein content and its relation to other characters in
heans (Phascolus valgaris 1..). Ithaca, New York, Cornell University. Department of Plant
Breeding and Biometry, 19717 1ip, En., 3 Rel. 11

Phascolus vulgaris. Protein content. Agronomic characters. Cultivars. Licotogy.

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 cvaluated
with regard to maturity, sced wt.,yields, protein, and oil content. Lixptl. conditions af-
fected protein content significantly; this varied between 9-31 percent with an av. of 24.6
percent for 343 lines that were selected for a 2nd evaluation. Prolein content was posi-
tively correlated to late-maturing lines and nepatively to seed wi. and oil content.  Yield
and growth habit did not show a significant correlation. ‘I he frequency of high protein
lines was higher in the Central American collection. Information is presented in table
form. (Summary by C.P. G. I'rans. by LML)

0i71

23902 ADAMS, MW, 1972, On the quest for yuality in the field bean. In Milner, M.,
ed. Nutrtional impro- ement of Food Legumes by Breeding, Rome, Italy, (972. Pro-
ceedisgy <! 5 Symposium. New York, Protein Advisory Group of the United Nations Sys-
tew, pp.td3-149, Fn,, 10 Rel., 1.

Plant breed.ag. Proteins. Protein content. Amins acids. Nutritive value.  USA. !uman
nut-ition. North America. America.

From the standpoint of humnan needs, the most urgent problems in dry beans are the
necessity of improving their yiclding ability across broad geographical regions and im-
proviaz the biological value of their seed protein. concerning these 2 breeding aspects,
the strategy that should Le adopted o achieve both yield and quality could be sumuna-
rized in 3 major aspects: (1) select for high protein levels; (2) aim for 20-33 percent pro-
tein content; and (3) in this last range of protein, concentrate on the selection for yield
and for quality (S-contaning atmno acids). ‘The expectation is that higher levels of yield
and quality could be achieved with less difliculty than by any alternative strategy. (CIAT)

0172

8611 YOMO, H.; SRINIVASAN, K. Protein breakdown and formation of protease in
attached and detached cotyledons of Phascolus sulgaris L. Plant Ihysiology 62:671-673.
1973, En,, Sum. Fn., {1 Wel, 10

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

In contrast tu 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, but in detached cotyledons the increase con-
tinued for 12 days. In detaciied cotyledons amino acid content was highest at 11 days and
increase in protease activity leveled off after 50 percent of the origina! sced protein had
been digiested, which suggested that the increase in protease activity saay be inhibited by
high amino acid concn.  In detached cotyledons, protease activity ;ncrease was inhibited
30 percent by 10 ug cycloheximidefem(3) and 50 pereent by 5 micrometers ABA, while
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alpha-amylase activity increase was inhibited 90 percent by 10 micrograms
cycloheximide/cm(3) and 95 percent by 20 micrometers ABA. 1t is suggested that only
part of the increase in protcas is due to protein synthesis. (Summary by field Crop
Abstracts)

0173

8371 LELEJL, O.L et al. Variability in protein content of seed from different portions of
the hean plant, PPhascolus vulparis L., and within individual sceds, Nigerian Apricultusal
Journal 11(1):31-34. 1974, En., Sum. n., 4 Rel.

Phaseclus vulgaris. Protein content. Sced. Pods. Analysis. Statistical analysis. Laboratory
experiments. Field experiments,

Protein content of bean sceds 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 duc to variation in pod maturity.
The proximal end of the sced 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 the sced. ‘Thus an accurate z2nd nondestructive method ol analyzing
sceds is available to the breeder although a composite of sceds is till preferable for protein
analysis. (Author’s summary)

0174

5252 ROCABADO R, LEF: PINCHINAT, AN Rewmdimiento y contenido proteinico
de prano en frijoles comin y costeio tratados con TIRA. (Grain yield and protein content
in common heans and cowpeas treated with TIBA). Turrialba 25(1):72-78. 1975. Es., Sum.
Es., 17 Rel.

Phascolus  vulgaris. Vigna sinensis. Growth. Developmental stages.  Cultivation.
Cultivars. Experiment design. PProductivity. Protein content. Sceds. Costa Rica.

Determinate and indeterminate common bean (Phaseolus vulparis 1..) and cowpea (Vigna
sinensis indl) varieties were treated with § different rates of THBA (trilodobenzoic acid)
during 4 different stages of piant growth, in an attempt to increase grain yield and protein
content. ‘I'IBA-treated plants showed many morphological modifications including, in
most cases, darker preen foliage, a more conical shape of the leal canopy, slower pod
maturation and reduced stature. ‘The younger the plants at the time of TIBA application,
the morc pronounced these symptoms were. As applied in this study, TIBA had practi-
cally no effect on no. of pods'plant, no. of grains/pod, and grain yicld. Statistically,
100-grain weight and grain protea. content (N x 6.25) were significantly increased by
TIBA only in the determinate common bean var. (27R). {Author’s summary)

0175

4832 DERBYSHIRY, E. et al. Sced proteins of Phascolus and vipna. New Phytolopist
76:382-288. 1976. I'n., Sum. 1n., 23 Rel,

Phaseolus vulgaris. Vigna sinensis. f.egume crops. Protein content. Sced.  Analysis.
cultivars. Agglutinins. Human physiology.

Protein band patterns of globulins extracted [rom the sceds of a no. of different species
of Phascolus and Vigna were obtained by disc clectrophoresis, and the subunits of the
major sced proteins were separated on gels by use of continuous SDS electrophoresis.
‘I'he agglutinin potential of sced extracts with respect to human Group O red blood cells
was also determined. the globulin extracted from P. lunatus was different from that from
I, acutifolius, P. coccincus, I’. dumosus, and P. vulgaris; and these globulins were diller-
ent from the major globulins extracted from other species which dilfered among them-
selves. "T'he plobulin patterns for P. atropurpurcus and P. lathyroides were not the same
as those of the other species examined and saline extracts from the 2 specics lysed red
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blood cells. Agglutinin activity was detected only in extracts from P. acutifolius, P.
coccineus, P. dumosus, and P. vulgaris. Glycoprotein 1, the major sced protein of P.
vulgaris, was tentatively identified as the major globulin in cxtracts from P. acutifolius,
P. coccineus, and P. dumosus and was not detected in the other species, with the possible
exception of P. atropurpurcus and P. lathyroides. Data arc discussed in relation to recent
reclassifizations of specics of Phascolus and Vigna. (Author's summary)

0176

BI35 ORTEGA D, ML RODRIGUEZ C., C; HERNANDEZ X., E. Analisis quimico
de 68 penotipos del péncro Phascolus cultivados en Méxieo. (Chemical analysis of 68

penotypes of the genus Phascolus grown in Mexico). Agrociencia no, 24:23-42, 1976, I's.,
Sum. Es., Fn., 12 Ref,, 1L

Phascolus vulgaris. Phascolus coccineus. Analysis. N. Protein content, Ash content. Fi-
ber content. Seed. Cultivars. Sced color. Mexico.

A chemical analysis was made of 68 genotypes of Phascolus, 10 of which belong to P.
coccineus L. (Ayocote group) and 58 to P, vulgaris L. These 58 genotypes are represen-
tative of the following 6 infraspecfic groups: Blancos, Colores, Canario, Negro ‘I'ropical,
Negro Arribefio, and Bayo. Within each group there are samiples with superior prolein
content; i.c., in the Colores proup there are the genotypes Jal. 132 and Mor. 32 with
more than 35 percent protein on a dry wi. basis. ‘I'he signilicance of the absolute quan-
lity of protein/sced and the percentage of protein in the flour is discussed. (Author's
summary)

0177

10870 KLOZ.OVA, F5 TURKOVA, V. Vuriability of some seed proteins of the species
Phascolus vulgaris and their relationship to phytohacmagglutinating activity.  Biolopia
Phantarum 20(2):129-134. 1978, In., Sum. Fn., 15 Ref.

Phascolus vulgaris. Sced. Protein content. Cultivars. Antisera. Phytohaemagglutinins.
l.aboratory experiments.

The presence of protein T speaiticity Veltruska Saxa was established for 26 cv., but the
presence of protein | of specifiaity Krupnaya sukharnaya (Large Sugar) and protein 11
of speciticity Veltruska Saxa or Krupnaya sakharnaya showed great variability.  Protein
11 of the specifieny Veltruski Saxa was shown to exhibit hemagglutinating activity.
(Summary by Plant Breeding Abstracts)

0178

10174 MA, Y BLISS, L. Seed proteins of conuman heans, Crop  Scicnce
IR(3):A431-437. 1978, In., Sum. I'n., 35 Ref., (I,

PPhascolus vulgaris. Amino acids. Seed. Proteins. Cotyledons. N, 1ydrolysis.

Fractionation of bean cotyledon storage protens using an improved separation procedure
revealed a protein profile in which globulin-l was the major fraction (about 40 percent
of the total cotyledon protein), followed in importance by an alkali-soluble fraction
(Ca.25 percent) containing glutelin and albumin, free amino acids, plobulin-2, prolamine,
and residue fractions,  SDS-acrylamide gel clectrophoresis was performed to determine
banding patterns of total cotyledon polypeptides and the purity of the Iractions. amino
acid analyses using an autoanalyzer were performed on total protein and protein frac-
tions. ‘I'he alkali-sojuble fraction had the highest conen. of met. (2 percent of the protein
by wt), while the met. percentage of globulin-1 (0.88 percent) and albumin (1.0 pereent)
was less than that of the respective cotyledons (1.10 percent). The alkali-soluble and
globulin-1 fractions comprised 3/4 of the total cotyledon met. “I'otal cotyledon protein
was positively correlated with globulin-1, free amino acid, alkali-soluble and globulin-2
fractions. Significant positive correlations between amount of met. in the cotyledons and
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that in the alkali-soluble fraction were also found. This finding suggests that sclection for
high-protein genotypes in which the alkali-soluble fraction is increased should result in
improved met. content. Since quantitative estimation of this fraction is time consuming,
a simplified procedure for determining the amount of protein insoluble in ascorbate-NaCl
solution is suitable for identilying strains with large amounts of the alkali-soluble frac-
tion. (Author’s summary)

0179

11164 TULNAN NETO, A; KOO, F.K.S;; CUEVAS-RUIZ, J. Influence of plant com-
petition and pod position on seed yicld components and protein content in beans,  Journal
of Agriculture of the University of Puerto Rico 62:186-i90. 1978, Fan., Sum. Fn., s, 2
Ref.

Phascolus vulgaris. Pods. Yield components. Yiclds. 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 cm and between-row spacings of 60 cm using 5 rcplicates and
20 plants/row. Na difference was found in seed wi. between seeds from pods from lower
and central positions in Carioca; seeds from the upper pods were lighter.  In Jamapa,
secds from the 3 pod positions differed in wi., those from the lower pods being heaviest
and those [rom the upper pods beinp hightest. Protein content was not alfected by pod
position. Carioca had the heavier seeds, but the seeds of Jamapa had the higher protein
content. (Summary by licld Crop Abstracts)

0180

10849 ORTEGA D, M. Bioguimica. (Biochemistry).  In Fagleman, E.M., cd.
Contribuciones al conocimicnto del [rijol (Phascolus) en México. Chapingo, México,
Colegio de PPostgraduados, 1979, pp. 101-112, Fs., 3 Rel, 01,

Phascolus vulgaris. Phascolus coccineus. Biochemistry. Analysis. Protein conlent. Seed
Characters. Amino acids. Seed color. Composition. Mexico.

A brief resumé is given of ongoing rescarch projects on the biochemistry of Phascolus
species. Results are given of the analysis of the chemical composition (protein content)
of the crude seed of 6% penotypes--S8 of P, vulgans and 10 of I, coccineus. A significant
positive correlution was found between protein content and seed wi. Data are also given
or the amino acid composition ol the seed; there was a deliciency in the sulfur-containing
cystine and met. Because of the low digesubility of beans, the proteins in the seed where
characterized; 75 percent are constituted by globulins, which are dilficult 1o digest. Nev-
crtheless, when treated with an alkali 9pti 12.5) for 24 h, they become digestible. This
is important lor industrial processing. (Summary by 1.G. T'rans. by ‘1.1.)

0181

15856 ALLL L; BAKER, BE. Constitution of legaminous seeds: the microscopic struc-
ture of proteins isolated from Phascolus heans, Journal of the Science of Food and Agri-
culture 31:1316-1322. 1980. En., Sum. En., t4 Ref., 11

Phaseolus vulgaris. Composition. Seeds. Proteins. Analysis. Biochemistry.

Proteins were isolated from citric acid and sodium hydroxide extracts of I’hascolus beans.
lixamination of the proteins under the hght microscope revealed that they had different
micro-structures.  Bipytamidal crystalline and spheroidal protein were obtained from the
citric acid extracts ol the white kidney beans, the navy bean, and the baby lima bean.
Cubical crystalline, rosetic-type and needle-like structures were isolated from the navy
bean under certain conditions.  Analysis of the proteins revealed the presence of phytic
acid and carbohydrate material. “I'here was some indication that neither of these materials
affect the microscopic structure of the proteins. (Author's summary)
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0182

28216 WESCOTT, C. 1980. Nchraska dry bean protein extraction process. Michigan
Liry Bean Digest 5(1):7-8. En., 11

Phascolus vulgaris. Proteins. P’rocessing. Uses. Human nutrition., USA.

The advantages of using bean protein concentrate in human nutrition, in particular in
bread making or as a protein emulsifier and ext:nder in processed meat, are bricfly dis-
cussed. 4 How chart of the Nebraska (USA) dry bean protein extraction process is also
included. (CIA'T)

0183

16017 ALLL L BAKER, B.E. 1981, Constitution of lepuminons sceds. ‘The effect of
some physico-chemical factors on the yield of proteins isolated from Phascolus beans.
Journal of the Science of Food and Agriculture 32:503-507. Fa., Sum. En., 9 Ref.

Phascolus vulgaris. Phascolus lunatus. Sced. Protein content. Analysis, pll. ‘Temper-
ature, Nutritive value.

‘The yiclds of acid-soluble protcins isolated from white kidney beans, nay beans, and baby
lima beans (Phascolus lunatus) were determined under different conditions of extraction.
Highest yiclds of protein material were obtained when malic acid solutions (0.4 M (ptl
3.5) white kidney bean and navy bean; 0.05 M (pH 3.5) baby lma bean) were used and
under the following conditions; shaking time 20-30 min; cxtraction temperature 40-50
degrees Celsius; particle size 0.50-1.00 mm. (Author’s summary)

0184

16016 ALLIL [ BAKER, B.E. 1981, Constitution of leguminous seeds. A note on
protein-phytic acid interactions during isolation of acid-soluble protein from Phascolus
vulgaris beans, Journal of the Science of Foed und Agriculture 32:588-592. En., Sum. En.,
20 Ref.

Phascolus vulgaris. Sced. 'rotein content. Phyuc acid. Analysis.

Acid-soluble proteins isolated from 3 types of Phascolus beans (white kidney heans, navy
beans, and lima beans) were found to contain phytic acid. "The amount of phytic acid
complexed by the proteins was unaffected by the phylic acid content of the bean extracts
from which the proteirs were isolated but depended on the no. of positively charged basic
groups which were avalable for reaction with the phytate amon. it was found that the
Neuberg formula for phytic acid (CoH24P0Y represents more accurately the mol. for-
mula of phytic acid associated with the isolated proteins, than does the Anderson formula
(C61116024P6). (Author's summary)

0185

25305 SATHE, S.K. 1981, luvestigavons on the Great Northern beans (Phascolus
vulgaris 1..): Protein functionality, antinutrients, flatus Tactors, fermentation, and carbio-
hydrates. Pht), ‘Thesis, Logan, Utah State University, 219p, Ea., Sum. En., 218 Ref., 11,

Cultivars. Proteins. Protein content. Amino acids. Starch content. Fermentation. Dietary
value. USA. Composition. Carbohydrate content. North America. America.

The bean flour proteins, albumins, globulins, protein concentrates, and protein isolates
were cvaluated for several functional properties including electrophoretic propertics, wa-
ter and oil absorption, foaming and emulsion, gelation, viscosity, sarption isotherms,
buffer capacity, diclectric property, adhesive strenpgth, trypsin and  chymoltrypsin
inhibitory acuvitics, and phytohemagglutinating activity.  Protein concentrates had the

h
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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 activitics, and no
hemagglutinating and Natulence activities. Banking cxpt. indicated that wheat flour could
be replaced by bean [lour and protein concentrates up to 30 and 20 percent, resp., in
cookie preparation with corresponding figures of 10 and 10 percent for breadmaking.
Fermentation of beanrice blends suggested that beans have a potential for developing
fermented foods. [Dissertation Abstracts International (Extract))

0186

19729 CHANG, K.C; SATTERLEE, L.1). 1982, Chemistry of dry hean proteins.,
Journal of Food Processing and Preservation 6(4):203-225. Fn., 87 Ref., 1. (Food PProtein
Research Group, Dept. of Food Science & ‘Technolopy, Univ. of Nebraska, Lincoln, NE
68583, USA)

Phascolus vulgaris. Sced. Biochemistry. Proteins. Inhibitors.  Digestibility. Processing.
Nutritive value. USA.

Recent development in the protein chemistry and nutritional quality of bean are reviewed.
The physicochemical propertics of these proteins are analyzed, in particular trypsin
inhibitory activitics in different bean cv. T'he role of lectins, quite toxic to cxptl. 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 with an
isoclectric point of 5.7 was found 1o be the most elfective apgiutinin for both red and
white cells. The amino acid composition of several lectins is discussed as well as the
characterization of storage proteins and globulins, The stability of various storage pro-
teins is attributed to their tendary and quaternary structure, which is stabilized by nu-
mcrous hydrogen bonds, hydrophob.e interactions, and clectrostatic forces. “The factors
affecuing the nutritional quality of bean protemns are discussed. ‘The amino acid pattern,
generally characterized by its deficiency in sulfur amino acids and tryptophan, is re-
viewed.  Digestibility of raw bean proteins generally ranges from 25 to 60 pereent,
Cooked beans have a protein digestibility ranging from 65 to 85 percent, depending on
the var. and the cooking process used.  [Factors alfecting digestibility are analyzed. The
identification of nutrttional characteristics through detatled compositional and structural
studies is of 1st amportance.  The dilferent methods used for the quahlication and
quantification of nutritional characteristics s described. ‘The elfects of processing {heat,
trypsin inhibitors, soaking, and pl) on protein quabity are described.  "The dilferent
mcethods used in the study of bean protein nuntriional quahty are analyzed, piving advan-
tages and disadvantages. A procedure modihied to determine available cystine and cystine
is given.  Recomniendations for future research are included. (Summary by EDITEC.
Trans. by LML)

0187

22173 PILOSOF, ADNLR; BARTHOLONAL G.B.; CHIRIFE, J; BOUQUET, R.
1982, LlfTect of heat treatment on sorption isotherms and solubility of Hour and protein
isolates from bean Phascolus vulgaris.  Journal of Food Science 47(4):1288-1290. En.,
Sum. En., 18 Ref., I (Depto. de Industrias, Univ. d2 Bucnos Aires, Ciudad Universitaria,
1428 Bucnos Aires, Argenting)

Phascolus vulgaris. Proteins. Bean Nour. Fleat treatment. Water absorplion.  Water con-
lent. Argentina.

‘T'he cffect of heating at 50, 70, ur 90 deprees Celsius and low MC on waler sorption be-
havior (about about 0.65 water activity) and N solubility of bean flour and protein iso-
lates, was investigated. for higher MC, heat treatment induced a considerable decrease in
N solubility inn both flour and protein isofate.  Bean flour samples heated in the dry state
showed very Intle loss of N solubility (max. loss of 13.4 pereent), while the protein isolate
cvidenced considerable losses. ‘The results sugaested that relative water sorption changes,
in the range studied, may not be the most adequate indicators of N solubtlity changes in
"dry”/"moist” heated protein products since heated samples may undergo very important
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changes in N solubility while having cxperienced relatively fittle modifications in water
sorption capacity. (Author’s summary)

0188

29669 SGARBIERI, V.C; ANTUNES, P JUNQUEIRA, R.G. 1982, Algumas
propicdades fisicoquimicas ¢ inutricionais das proteinas de feijao (PPhascolus vulparis 1.,
var. Rosinha G2). (Seme physicochemical and nutritionat propertics of proteins of hean
var. Rosinha G2). Ciencia ¢ Tecnologia de Alimentos 2(1):1-20, Pt., Sum. P, En., 40
Ref., 1.

Phascolus vulparis. Sceds. Proteins. Digestibility. ‘Femperature.  Biochemistry. Animal
nutrition. Brazil.

‘The 2 main protein fractions of beans are globulins and albumins, which are delicient in
met. supplementation with DE-met. plus L-cystine increased the PER of the whole
ground sced from 117 1a 2.47 and those of solated protems from values lower than 1.0
to values equal or higher than 4.0 The m vitro digestibility was 59 percent for the whole
ground bean and between 7283 percent for the solated protein fractions autoclaved 15
mun at 121 degrees Celsius. "he apparent BV (28-33 pereent) were very low compared
with the cascein (84 percent). The biological availabihty of met. was the highest (51 per-
cent) in the plobulin fraction and very low (5.8 and 4.6 percent) for the albumin Iraction
and insoluble residue, resp. The trypsin and chymaotrypsin inhibitor was stable in
aqueous solutions at 97 degrees Celsius.  Inactivation at this temp. was possible in
alkaline solution or by the action of disulfide bond reducing agents. ‘The introduction of
inhibitor (1 percent of casemn) m the rat diet did not cause any detrimental effect on
growth, apparent dipestibility, and BV on the other hand, 0.5 percent lectin, same base,
was detrimental to growth, digestibality, and BV, (AS)
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19948 SGARBIERIL, V.Co WINTAKER, LR, 1982, Physical, chemical, and nutritivnal
propertics of common bean (Phascolus) proteins. Advances in Food Research 28:93-166.
En,, 328 Ref, 1L (Univ. Estadual de Caipinas, Cidade Universitaria, Barao Geraldo,
Caixa Postal 1170, Campinas-S1, Brasil)

Phascolus vulparis. Proteins. Analysis. Ammo  acids. Papestibility,  Nutritive vidue.
Phytohsemapplutiming, Storage. Processing.

Aspects covered i this comprehensive review are: brosynthesis, identification and
quantitation of storage protens, protein body membrane proteins, and composition of
the protem body storage proteins; amino aad composition of bean protein and of protein
isolates and fractions, biologreal value and dipresubility of bean proteins, biological avail-
ability  of anuno  acidsy Lty associated with Phaseolus proteins, ie. lectins
(phytohemugglutimng), covermny occurrence and nomenciature, distnibution and physio-
logical importance in the plant, composiion and physicochemical properties in dilferent
Phaseolus spp., and nutriional and medical importance, and protein inhitators of
digestive enzymes (proteolytic enzymes and o't ha-amylase). The inlluence of storage and
processing on chemical and nutntional propaties of bean proteins, and additional re-
scarch needs are also discussed. (Sumniary b ood Science and Techinotopy Abstracts)
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22194 SEYADM, A BANASIK, O.0; BREEN, ALD. 1983, ratein isolates from navy
and pinto beans: their uses in macareni products. Journal of Agricultural and Food
Chemistry 31(3):499-502. En., Sum. En., 19 Ref., II. (Drake Bakeries, Wayne, NJ (04770,
USA)

Phascolus vulgaris. Proteins. Protein content. Amino acids. Composition. N, Dietary
value. Processing. Human nutriton. Nutritive value, USA.
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Navy and pinto bean flour protcins were extracted with dilute alkali. Proteins precipi-
tated by adjusting the pll to 4.5 were isolated by centrifugation then lyophilized or
spray-fried. ‘T'he protein content of the Ist extraction was 60.5 and 64.3 percent, resp.
‘T'he lysine content of the protein isolates was more than 4 times that found in durum
wheat semolina,  Acceptable spaghetti was prepared by using the prolein isolates as a
source of protein enriclunent 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 summary)

019

26029 DESIHIPANDE, S.8.; CHERYAN, M. 1984, Preparation and antinutritional
characteristics of dry bhean (Phascolus sulparis 1.) protein concentrates.  Qualitas
Plantarum Plant Foods for Human Nutrition 34(3):185-196. Fn., Sum. Ln., 21 Ref., Il
(Dept. of Food Science, 382-1), Ap. Fng. Sci. Bldp., Univ. of Hlinois, Urbana, 1. 61801,
USA)

Bean Nour. Bean starch. Cultivars. Phascolus vulgaris. Protein content. Proteins. ‘Tannin
content. USA. Uses.

Protein concentrates and starches were prepared by a wet extraction process from 5 dry
bean cv. The protein contents runged from 69.7 to 76.4 pereent. Concentrates prepared
from dchulled beans under simitar conditions had higher protein contents (80.6-87.9 per-
cent).  Each additional washing of the concentrates with distilled water increased their
protein content. ‘The protein recovery progressively decreased. The yield of starch
ranged from 48.0 to 51.1 pereent of the starting matenial. 1 he solubility of bean proteins
was minimal at pll 4.0, and under alkabine conditions, it was influenced by the tannin
contents of the conen. Protein concentrates had lower trypsin, chymotrypsin, and
amylase inhibitory activities as well as lower phytic acid and tannin contents compared
with whole ban fours. (AS)
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29116 PHLOSOL, ADNRG BOQUET, R BARTHOLOMAIL G.B. 1986, FElfect of
heat-moisture treatment to fickl bean (Phascolus sulgaris) flour and protein isolate on wa-
ter uptake. Cercal Chemistry 63(5):456-458. En., Sum. En., 13 Rel,, 1.

Phascolus vulparis. Bean flour. Proteins. Processing. Temperature. ‘Timing.  Water ab-
sorption. Argentina.

Bean flour or protein isolates, equilibrated to MC between 14-10 pereent, were heated at
cither 70 or 90 degrees Celsus for various times. At every MC the hydration capacity
of bean flour increased with the time of heat treatment; imcreasig the MCanereased the
hydration capacity of the llour. the rate of water uptake of lour was increased by alimost
all heat-moisture treatments. 'The hydration capacity of bean protein isolate was reduced
by hcat-moisture treatments; extensive losses and hydration capacity occurred with in-
creasing temp. and MC. ‘T'he cffect of heat-moisture treatments on the rate of water up-
take of bean protein was not as pronounced as for bean flour,

Nutritive valuc

0193
3537 SEIDL, DG JAFFE, ML JAFEFE, W.G. Digestibility and proteinase inhibitory action
of a Kkidney bean globulin.  Journat of Agricultural and Food Chemistry 17:1318-1321,
1969, Fn., sum. I'n., 28 Ref.
Phascolus vulgaris. Nutritive value. Nutrient loss. Amino acids. Inhibitors. linzymes.

Biochemistry. 11ydrolysis. PProteins, Digestibility.
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A plobulin fraction, isolated from black beans (Phascolus vulgaris), was resistant to
hydrolysis by pepsin, trypsin, chymotrypsin, papain, ficin. hurain, and subtilisin. After
denaturation of the globulin by heat or urca, only slight hydrolysis by enzymes could be
detected. ‘T'he activity of all seven proteinase on their respective substrates was inhibited
by the bean plobulin. Preincubation of enzyme and globulin enhanced the inhibitory ef-
fect, When heat denatured, insoluble globulin was stirred with papain, proteolytic activity
was diminished.  “The name globulin proteinase mbititor 15 proposed for this factor.
Adsorption with bentonite and cebte of a crude bean extract climinated the specilic
trypsin inhibitor activity but not that of the unspeafic proteinase inhibitor, Trypsin
inhibitor and proteinase inhibitor activities could also be separated by dialysis apainst
distilled water, the former remaning, in sofuton while the latter precipitated. ) he possi-
ble nutritional significance of these observations are discussed. (Author’s summary)

0194

5064 GABRIAL, G.NG TTUSSEIN, L MORCOS, S.R. Some nutritional studics on
kidney bean proteins (Phascolus vulgaris var, Giza 3). Plant Foods for Human Nutrition
24(1-2):61-70, n., Sum. En., De., 12 Ref., 1.

Phascolus vulparis. Protein content. Analysis. Soluble carbohydrates. Ash content. Fibre
content. Nutritive value. Toxienty. Laboratory anmimals. digestibahity. Proteins.

Three feeding expt. were carned out on weanling rats fed diets contating 40 pereent
kidney bean as the sole protem source in the diet (NDPCal percentage - L0) or in the
presence of wheal (NDPCa percentape © 6.9), or wheat and casem (NDPCa percentage
= 10.2)0 Ammals led diet contanmg, 20 percent casemn (NDPCal percentape 10.2)
were the only proup which prew up alimost normally. "The first two groups lost wit.
persistently and the mortality rate reached S0 pereent within 18 days. Soaking of the
beans did not raise the mortality of amimals. Autoclaving of the beans for 1 hat 16 Ihisq.
in. improved the dipestiility of the bean protemn and pave a net protem utization of 58,
(Author’s summary)

0195

27386 SANTOS, T.ME; O VEIRA, JED. DE 1972, Valer nutritive de fracoes
proteicas isolidas do feijan (Phascolus sulparis 1.). (Nutritive value of protein fractions
isolated from heans).  Archives Latinnuncricanos de Nutricion 22(4):547-560. Pt., Sum.
Pt., In., 23 Ref. I,

Phascolus vulparis. Proteins. Nutriive value. Diets. Animal nutrition. Dagestibihity.
Methionine. Brasal,

Hean protems were extiacted with 1 pereent NaClsolution wt phl & Treatment of the
extract with FICE solution at pii a4 and heat yiclded 1 protem fractons with the ditferent
physicochemical charactenstics, thar protein content varymg from 59,13 1o 66.49 per-
cent. “The yield of 1 fraction (65 percent) was twice that of the other 2. Studies with rits
of the 3 isolated protein fractic  ewed a lower nutritive value than that of the conked
bean when both dicts were suj sented with met. On the other hand, the digestibility
of the fractions was better than L of the cooked bean.  Met. supplementation did not
influence the digestibibty of the diets. Phytohemapptutinin was not present i the isolated
fractions and 0 the coaked beans. Blastogenic activity was observed in the isolated
fractions, although o o lesser degree than in raw beans. (AS)

0196

6381 KELLY, J.D.; BLISS, F.A. Quality Factors affecting the nutritive value of bean seed
protein.  Crop Science 15:757-760. 1975, I, Sum. Ln., 19 Rel,

Phascolus vulparis. Seed. Protein content. Methionine. Seed character.  Amino acids.
Analysis. N. Nutritive value,
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Sceds of 4 bean (Phascolus vulgaris L.) strains with a range in protcin content from
21.5-31.9 percent were selected and analyzed for their constituent amino acids. Differ-
ences in the levels of certain essential amino acids were detected.  “T'otal met. and
microbiologically available met., cach as percentage of protein, were similar in 3 of the 4
strains, but one had a lower level of available met., sug-esting that part of the total met.
was unavailable. Correlation between protein efficiency ratio (P1ER) for rats and available
met. as percentage of protein in the 4 strains was positive and significant, while similar
correlations between PER and total mel. as percentage of protein, with or without
cystine, were not, ‘The microbial assay used in determination of available met. levels is
outlined and its value i a breeding program for improving nutritive quality of beans is
discussed. (Author’s sumraary) 1100 1101

0197

5677 LINDGREN, E. The nutritive of peas and ficld beans Tor hens. Swedish Journal of
Apricultural Research 5:159-161. 1975, L., Sum. Fn., $ Rel.

Phascolus vulgaris. Animal nutrition. Protein content. Metabolism.  Analysis. N.
Cultivars. Digestibility.

The contents of metabolizable energy and dipestible protein in different cv. of peas and
ficld beans were determined in expt. with laying hens. A strong correlation was obtaned
between the digestion coeflicients of crude protein and of the content of 1annins in per-
cent of crude protein. (Author's summary)

0198

14734 EL-HAG, N.A. The cffeet of germination on the nutritive value of red kidney
beans. Ph.D. Thesis. New Brunswick, Rutgers University, 1976, 93p. En., sum. En., 136
Ref. 11,

Phascolus vulgaris. Nutritive value. Digestibility, Antinutritional factors. Plant toxins.
Protein  content. Proteins.  Inlubitors.  Diets  Ieat  treatment.  Plant  anatomy.
Germination.

Phascolus vulgaris comprises a significant portion of the human diet in many parts of the
world. “The salient charactenstic of these beans is their high protein content. ‘The ex-
panded use of these beans 15 timited becanse of the indigesubility of a portion of the bean
protein. Germination of kidney bans improves the digestibility coclficient. The protein
globulin in kidney beans possesses a potent trypsin inhibitor, and milder inhibitors of
chymotrypsin, pepsin, and papain. ‘The active inhibiting fractions of the protein globulin
have mol. wi. ol 5200 and 8000, The inhibitor can be inactivated by heat exposure (100
degrees Celsius for 30 min). (Author's summary)

0199

19760 BRESSANI R FLIAS, LG, 1977, The problem of lepmme protein digestibility.
In Tlulse, JIL; Rachie, K.O; Billingsley, LAV, eds. Nutrition:d standards and methods
of evaduation for Tood Iepume breeders. Ottawa, Canada, International Development Re-
scarch Centre. IDRC-TSTe. pp.61-72. En., 28 Rel,, 11

Phascolus vulparis.  Digestibility. Proteins. Nutritive value.  Biochemistry. Heat treat-
ment. Storage.

The low protein digestibility of legume grains is analyzed and possible reasons for this are
discussed.  Nutritional and blochemical Jtudies carricd out with legume grain shave dealt
mainly with antiphysiologizal  substances  (trypsin - and  amylase inhibitors, and
hemagplutinins) and the deficiency of sell-contaning, amino acids.  Studies on lab. rats
and on human adults to evaluate fecal N excretion are reported. 1t is suggested that the
low protein digestibility of legume grains may be a characteristic common to all or al-
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most all vegetable protein sources. Antiphysiological factors could be partially responsi-
ble Tor this low digesubility. ‘I'hc eflect of heat treatment on protein digestibility
(different cooking processes, toasting, autoclave, and extrusion) and on protein quality
as well as that of storage time were analyzed.  Standard methods of processing these
products arc needed. The digestibility of the water-soluble N fractions was analyzed, be-
ing significantly lower than that of the insoluble N fraction. However, a better identifi-
cation of these fractions is required.  Proteins resistant to enzymatic hydrolysis and sced
coal pruments are discussed. Black beans have the highest protein digestibihty and red
beans, the lowest. The rale of the rate ol passage of food residues through the alimentary
tract and the effect of fractons on gastric pH are analyzed. 11 1s concluded that at least
4 conditions control protemn digestibility: antiphysiological factors: the effect of heat that
inactivates trypsin inhibitors, hemagplutinin compounds, and others; heat or other treat-
ment that would cause breakdown ol heat resistant proteins, cell walls, and supars; and
the control of protemn complexing substances as well as storage condihons. 'The efficiency
of land wtilization in terms of prutein from bean is analyzed. (Summary by EDITIEC,
Trans. by LML)

0200

9247 BRESSANI, R. et ol Fstudios sobre Ly digestibilidad de 1a proteina de varias
especies de leguminosas. (Digestibility of protein from several legume species). Archivos
Latinoamericanos de Nutricion 28(2):215-231. 1977, s, Sum. I's,, En, 17 Ref., 11

Phaseolus vulpans: Digestibity. Protems. 1epume crops. Laboratory amumals, Dry mat-
ter. Iabre content. Iat conteat. N. Processing. Diets. Guatemala,

Studies were conducted with 3 var. of Phascolus vulpanis beans (black, white, and red
seed coats) and with 1 var. cach of cowpeas (Vigna sinensis), pigcon peas (Cajanas cijan),
and a soybean flour obtamed by solvent extraction and low temp. to oblam a better
understanding of the low digestibiity of proteins from legume foods. Casein was used
as the reference protan. Feeding trials were carnied out with young growing dogs, fed
diets containing, the cooked kegume grains as the sole source of protein. Utilization of the
protein was measured by N balance, total apparent and true protein digestubnbity,
digestibilitics of the soluble and insoluble N fractons of the cooked beans, and
digestibity of the DM and of the calories mpested. | he data obtained supgeest that white
beans are superior i quahity to black and red beans; the order of quahty for the other 3
legumes bemy soybeans, cowpeas, and pigeon peas. Total proten digesubility of the
legume prams was sipmticantly lower than that of casein and increased with respect to
intake, with the exception of red bans, “The digestibnlity of 1M and enerpy decreased as
intake icreased, with the exception of soybeans and casein. Repression analyses showed
that as bean mtake incrcased, there was a sipnidicant increase in fecal N. The coelficients
of repression were higher for Phascolus than for cowpeas, precon peas, and soybeans;
and among the bean samples, 1t was higher for red beans. No such refationship was evi-
dent for casein. The dipestibihty of the soluble and msoluble N fractions of the cooked
legume grams was low; but of the 2 fiactions, digestiali ;. of the soluble fraction was
significantly lower. Based on the information presented and on data found m the litera-
ture, it was supgested that 4 factors possibly contribute in different wiys 1o the low
digestibility of legume protem: teypsin inhibitors, processing conditions, the structure of
the protein, and perhaps certaim substances such as phenols, which react with the protein
making it partially unavailable. {Author's summary)

0201
12331 EL-HIAG, NG TIAARD, N MORSE, 1LE. Inflluence of sprouting on the
digestibility coclficient, trypsin inhibitor and globulin proteins of red kidoey beans. Journul

of Food Science < 3(6): 1874- 1875, 1978, Ln., Sum. En, 1S Rel, 1L

Phaseolus valparis. Digestibility, ‘Trypsina. Proteins. Bean sprouts.  Couking, Iiets.
Inhibitor. Enzymes,
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The digestibility of raw kidney beans increased from 29.5 to 66.4 percent and that of
cooked beans (rom 69.3 to 84.4 percent after sprouting for 10 days. 'The globulin frac-
tion of raw and sprouted beans was 62.5 and 73.4 percent digestible. Sprouting decreased
trypsin inhibitor activity (T'IA) by ca.50 percent and the globulin E protein fraction,
which was rich in T'IA, by ca.33 percent. (Summary by Nutrition Abstracts and Reviews)

0202

14704 BENDER, AE; MOHANMADIHA, 11; ALMAS, K. Digestibility of lepumes
and available lysine content.  Qualitas Platarum-Plant Foods for Human Nutrition
29(1):219-226. 1979, Ln., Sum. Ln., 5 Rel. ’

Phaseolus vulgaris. Digestibility. Dictary value. Nutritive value. Protein content. Amino
acids. Lysine. Cooking. T'oxicity.

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 program. l'rom the point
of view of protein quality they arc limited by the sulphur amino acids (SAA) so an in-
crease in these is a primary nutritional objective of a breeding program and their lysine
content is regarded as being of secondary importance. 1towever, some traditional meth-
ods of preparation are far more severe than that necessary to cook the food and may re-
sult in loss of lysine. these 2 problems are beng investigated. True digestibility of the
nitrogen (MD-N) ol cooked, white haricot brans was measured by feeding to rats at 20,
40, and 80 percent levels in the dict (S, 10, and 20 percent), tor 10 days periods when 23
days old and again when 63 days old. ‘T'D-N at the 3 dictary levels was 80, 74, and 67
percent for the young animals and 63, §S, and §1 pereent when more mature. T'rue
digestibility (1'D) of DM was much higher at 97, 92, and 83 percent for younger and 95,
90, and 81 percent for older animals. "I he considerable difference between FD-N and
TD-DM together with the apparently greater ‘TD-N by the younger rats suggests that
the extra faccal N does not come from the undigested food but possibly from residues
of digestive juices.  Results suggest that it is necessary 1o standardize the conditions for
measuring T'D. Five legumes were boiled for 2 h and 8 h; available lysine fell by 5-10
percent after 2 h and by 1520 percent after § h. Improvement in flavor appeared to
parallel development of the Maillard reaction and loss of avadable lysine. SAA were still
limiting so that net protan use (NPU) does not reveal loss of available lysine. lHowever,
in dicts where legumes are used to supplement cereals in such proportions that lysine is
limiting this loss may become of nutritional importance. (Author’s summary)

0203

12396 PUSZTAL AL et al. Nutritional evaluation of kidney heans (Phascolus vulparis):
chemical composition, lectin content, and nutritional value of selected cultivars, Journal of
the Science of Food and Agricultural 30:843-848. 1979, Fn., Sum. I'n., 25 Rel., 1L

Phascolus vulgaris. Anino acids. N. Mineral content. Seed. Nutritive value, Laboratory
amimals. S. Disgestibility. Phytohemagplatinins. Electron mucroscopy. Cultivars.

Phaseolus vulgatis composition, lectin content and nutritional value of selected bean cv.
were determined.  Mainly due to ditferent amounts of reserve globuling deposited, seed
N content varied from 3.4-5.0 percent. Phe anuno acid composition and the corre-
sponding chemical score values of 40-60, however, were sumilar for all the beans, with the
sullur-containing amino acids hiiting. Despite sitmilarities i compositton, 11 out of the
13 ev. examined were highly toxic for rats in the raw state. these were all found to con-
tain high conen. of hemagglutinating lecting (over 10 percent ol the total protein). On the
other hand, 2 low-lectin bean var. (Pinto 1H and Greater Northern) had no appreciable
disruptive cifects on the intestines and were essentially nontoxic for rats. {Author’s
summary)
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19431 MARQUEZ, U.MLL,; LAJOLO, FAL 1981, Composition and digestibility of
albumin, globulins, and pluteling from Phascolus vulparis.  Journal of Agricultural and
Food Chemistry 29(5):1068-1074. En., Sum. En., 39 Ref., 1.

I’hascolus vulparis. Cultivars. Digestibility. Protcin content. Inhibitors. Trypsin. I’rote-
ins.

Fifteen Wrazilian var. of Phascolus vulparis were examined for digestibility in vitro,
trypsin inhibitors, and protein content. Four var. with extreme 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 GG1, 38.5, plobubn (G2 13.8, and glutehn 22.4 percent. ‘The in
vitro digestibilities of the unheated globulins and glutelins were low but were improved
by healing.  The albumins were well digested in the raw state but alter heating
digestibility decreased; the etfect was pli-dependent. the residue left after digestion of
autoclaved albumin contaned peptides with mol. wt. 14,000 and 20000, A trypsin
inhibitor in the albumin fraction was relatively heat-stable. The extent of dipestion of the
4 fractions was tested by using trypsin, pancreatin, or pepsin-pancreatin. (Author’s sum-
mary)

0205

19014 SGARBIERI, V.C; CLARKE, FALW,; PUSZTAL AL 1982, Proteolytic break-
down of kidney bean (Phaseolus valparis) storage proteins: nutrizional implications.  Jour-
nal of the Science of Food and Agriculture 33:881-891. Fn., Sum. In., 22 Refl. 1.

Phaseolus vulgaris. Proteins. Digestibility. Laboratory animals.

Glycopratein 1 (phaseolin), the major storage protein of the seeds of white kidney bean
cv. Processor was largely resistant to hydrolysis by pure gut cndopeptidases.  1lowever,
the protein was extensively digested in vitro and nearly 90 percent of it became soluble in
5 percent trichloroacetic acid by treatment 1st with extracts of rat stomach followed by
intestinal _contents of afternatively Ist with pepsin, ollowed by pancreatin.  Ieat
denaturation (100 degrees Celsius for 10 min) had no appreciable effect on the digestion.
A similarly high extent (between 80-90 percent) and rate of digestion ol pure
Glycoprotein 11 was observed in vivo, However, intubation of pure Glycoprotein 1 into
the stomuch of previously fasted rits increased the production of insoluble intestnal se-
cretions containing relatively large amounts of N. As this N passed into the caccum, it
reduced both the apparent digesubaility of Glycoprotein 1 and the net pan of N for the
animal Morcover, i the presenr of 4 mixture of raw bean protein sin the stomach of
rats the time taken to empty it content into the intestine was increased appreciably.
Additionally, the toxie elfects of the lecuns in these mixtures, parhicularly on continuous
feedmyg, were observed. ‘The results of detuled in vivo and in vitro digestion studies in
male rats using undenatured Glycoprotein 1, alone or in combination with lectin, are
reported. (Author's summary)

0206

22186 DESTIPANDLI, S.S; SATHE, S.K; CHEFRYAN, M. 1983, In vitro proteolytic
digestibility of dry hean (Ihascolus vulgaris F.) protein concentrates. Nutrition Reports
International 27(5:931-936.  En., Sum. Fn., 12 Ref., 1. {(Dept, of Food Science, 104
Dairy Mfg. Bldg., Univ. of lllinois, Urhana, 11, 61801 USA)

Phascolus vulgaris. Proteins. Digestibility. Cooking. Culuivars. USA.
In vitro prolein digestibiity of native and heated suspensions of bean concentrates was
mvestipated.  Moist heating up to 30 min improved the in vitro prolein digestibility.,

‘Frypsin digestion, expressed as ‘TCA (trichloroacetic acid)-soluble N released, supgpested
Light Red Kidney bean proteins to be more resistant (o in vitro proteolysis than those
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of the other cv. investigated. Electrophoresis of tryptic digests indicated the resistance
of major storage protcins of beans to in vitro proteolysis. (Author’s summary)

0207

25207 BRESSANI, R. ELIAS, L.G. 1984, Relacion entre 1a digestibilidad y of vator
proteinico del frijol comin (Phascolus vulgaris).  (Relationship between digestibility and
protein value of common beans).  Archivos Latioamericanos de Nutrivién 34(1):189-197.
Fs., Sum. Es., Fn,, 14 Ref. (Inst. de Nutricion de Centro América y P2 usina, Aparfado
PPostal 1188, Guatemala, Giatemala)

Digestibility. Proins. Amino acids. Sced color. Methionine. Guatemala.  Diectary value.
Sced characters.

Filtv-seven bean samples of cifferent coior (28 red, 21 black, 10 white, and 3 brown)
wer 2 analyzea and no relationship was found between protein digestibility and its quality
as measured by NPR. Nevertheless, white beans have a higher protein digestibility thar.
black, red, and brown beans. The greater digestibility of white beans, however, does not
increase the protein quality when mixed with cereal grains above that observed with black
and red beans, probably becmisse the protein that gives the higher digestibility is highly
deficient in S containing amino acids. (AS)
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29119 NOHAMMADIIA, L MOSTAFAVIE P 1984 Fnzyme digest and acid
hydrolyzed index of protein quality evaluation.  Ieanian Journal of Public Health
13(1-4)43-54. En, Sum. Ea., 20 Ref,, 1L (Biochemistry Dept., Medicat School, Univ. of
Teheran, Teheran, leien)

Phascolas vulparis, Proteins, Yinzymes. Digestibilivy. Analysis, Amino acids. Animal nu-
t Y s} Y y
trition. l(\'dl’Ul)'SiS. fran.

A pancreatopepudase (elastase) dipgest index was devised for a rapei and accuride esti-
mation of protein qualily, Vhiy index was caleulated on the basis of all the amino acids
released by an in vitro clastase digestion, acid Pydrolysis of same sample, and the residue
of enzyme hydrolyzea. The amine acids were determned by THLC. Samples used were
cooked white kidney beans, cooked and overficated soybean powder, wnc skimmed milk
powder. Goaod correlation was observed between elastase index value and thenr biological
values reported in tae Wterature from feeding trals. The pattern of amino acids released
by acid and by enzyme hydrolysis were about the same. (AS)

0209

28228 BRESSANI R, 1985, Protein quality and nutritional value of beans,  Reseuarch
[lighlights 2(6):1-4. En,, L (Incap, P.O. Box 1188, Guatemala, Guatemala)

Phascolus vulparis. Nutritive value. Digestibility. S. Protein content. Cooking, 11 oteins.
Guatemala,

‘T'he hard-tn-cook condition, bean protein quality and digestibility are analyzed. Inie-
scarch carried oul by the Instituto de Nutricion de América Central y Pamiuni, a siemif-
icant interaction between environmental and penetic factors and cooking time as found.
Studies on S content show a sipmficant interaction between var. and locality;, however,
the var. has a greate effect on § content. The broth from cnoked beans contains around
1 percent protein and high levels of polyphenols and K. (CIAT)
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28914 LEVY-BENSIINO), As GARCIA, R, 1986, Digestibility of the globulin frac-

tion of Phascolus vulgaris seeds in mice. Nutrition Reports International 34(4):509-520.
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En. Sum. En,, 25 Rel,, Il. (Centro de Biologia Celular, Escucla de Biologia, Apartade
21201, Venczucla)

Phascolus vulgaris. Seeds. Digestibility. Toxicity. Proteins. Animal physiology. Cooking.
Venczucla

‘The globulin fraction of Phaseolus vulgaris sceds 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 intraperitoneal injections in mice and by in vitro incu-
bation with rat enterocytes. Wi loss was observed in mice fed on the raw globulin frac-
tion as comipared with casein-fed controls; this was not attributable to a reduction in food
ingestion. Protein digestibiity was improved by cooking. No pancreatic hyperthrophy
was shown in mice fed on the raw globulin fraction but spleen atrophy was observed.
(AS)

0241

29617 OLIVERIA, A.C. DF; SGARBIERI, V.C. 1986, The influence of rat endogencous
nitrogen excretion on the assessment of bean protein quatity.  Journal of Nutritional Sci-
ence and Vitaminology 32(4)-425-436. Fu,, Suin. Fn., 28 Rel, 1L (Depta. de Plancjamento
Alimentar ¢ Nutricao, Faculdade de Enpenharia de Alimentos, Unive Fsticluad de
Campinas, 13,000 Campinas-S1*, Brasil)

Phaseolus vulparis. Proteins. Digestibility. Protein content. Nutritive value, Brazil.

The interference of rat endogencous N excretion with the assessment of digestibility and
BV of dry bean protein was studied.  Dry bean plants were cultivated  uader
(15)NTEH2.S04 ferubization and at harvest dry beans had 1.080 atoms percentage of
15(N)-excess. N balance studies indicated that bean protein digestibility and BV were
higher when N-balance was based on (15)N-cexcess as compared with total N, both for
undenatured and heat-denatured protein. The (15)N-balance also showed that heat
treatment sigmibicantly improved (1 equal to or less than 0.05) the digestibiity of bean
protein in the integral flour and in protem isolate while the BV dec  sed for both mate-
rials.  Results indicated that the conventional methods employed for calculation of bean
proten digestibility and BV, based on total N balance and protein-free diet, underestimate
these indices of protein quality. (AS)

Genetics

0212

5175 KLOZ, J5 KLOZOVA, £, TURKOVA, V. P'rotein characters and rolationship
between Phaseolus vutparis sp. aborigincus Burk, and related taxons of the genus
Phaseolus. Bielogia Pantarum 8(3):187-196. 1966. En,, Sum. ., Cs., Ru., 30 Rel., 1.

Phaseolus valgaris. Protemn content. Cotyledons. Antiscra. Seed. Analysis.  Phascolus
coccineus.  ’hascolus acutifolius. Phascolus lunatus,

Both quantitative and qualitative immunochemical methods were used for studying the
mutual relationships ol scveral species and subspecies of the geaus Phaccolus: 7, vulgaris
L. spp. vulgans, P.ovulgans L. ssp. abongincous Burk., I, coccineus 1., P. acutifolius
A Gray, P lunatus 1. (American endemites), and P.oaurcus . (a trypical Asian bean).
Protein characters of cotyledons (i.e., storage protens) of the abave species were com-
pared with the aid of antisera prepared against seed (cotyledon) proteins of . vulgaris
1. ssp. vulgaris cv. Veltruski Sava, using (a) the whole complex of cotyledon protein, (b)
the albumin fraction of this complex, {¢) the plobulin fraction, (d) erystaline phascoline.
Results were in agreement with the morphological and genetic data of Burkart and
Rrucher on the close relationship between Poovulgaris L. spp. vulgaris and P, vulpans 1.
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spp. aborigineus (both contain a character designated as P.  vulgaris protein 1, which is
lacking in the others; both contain an identical phascolin and exhibit only negligible dil-
ferences in the specificity of preteins). The closest of these 2 species is P. coccineus (al-
most identical phaseolin, small differences in the albumin and globulin fractions, a greater
quantitative difference in protein snecificity. P. acutifolius contains a somewhal different
phascolin, exhibits greater deviations in the albumin and globulin fractions and = ercater
quantitative difference in protein specificity. . lunatus and P. aurcus are quite different
in all these respects. these data are in good agreement with genetic data {crossability).
(Author’s summary)

0213

7614 LELEJL, O.L The penctics of crude protein and its relation to physiological and
agronomic factors in dry beans. Ph.D. Thesis. Ithaca, N.Y., Cornell University, 1971.
128p. En., Sum. En., 129 Ref.

Phascolus vulgaris. Protein content. Genetics. N. Sced. Composition.  [nheritance.
Hybridizing.

Kjeldahl methods were used to analyze different dry bean genolypes and their progenics
for crude protein. A microbiological method using Streptococcus zymogenes was used
to determine available met. (1) Nonprotein nittogen. On a dry wt. basis, high protein
penotypes ranked higher in nonprotein N than low genotypes. There was no dilference
in ranking between high and low protein penotypes swhen compared on a basis of protein
N.  Thus an increased percentage of protein was not necessarily followed by increased
ranprotein N. (2) Position effect. Position within the pod or the seed did not influence
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 pereentage of crude protein. There was generally a negative correlation
between yield and percentage of crude protein in 1°2 and 3 plants. The highest total
proteinfplant came from those that were av. or below in percentage of crude protein.
since breeding for protein should be fucused on total protein production;unit area, cfforts
should be dirccted towards increased bean yields while miuntaining the percentage of
crude protein near av. fevel. Since percentape of protein is afected by the N and carbo-
hydrate, low-yiclding scpregates tended 1o be relatively high in percentage of protein,
Among F2 and 13 propenies, however, there were high-yielding plants with an above av,
percentage of crude protein; thus it should be possible to improve both characters and
hence total pratein production. (4) Elficient utiization of nitrogen.  Genotypic differ-
ences in bean yield, N uptake and translocation were found. No single genotype had all
these qualities combined.  1lybridization among the superior ones should produce segre-
gating progenies that would combine the desired quality. (S) Effect of seed genotype on
crude protein content. “T'he penotype of the maternal parent determined the quantity of
crude protein. A highly significant difference was found between reciprocal 141 hybrid
seeds; no signilicant difference existed between [F1 hybrid and selfed sceds on the same
maternal plant. There was no indication of segregation for protein among 142 seeds on
an Il plant originating from a cross between high- and low-protein parents.  Protein
quality, as measured by met., was jointly miluenced by maternal and seed genotypes.
‘There was a highly significant dilference between reciprocal I hybrid seeds; no sipnif-
icant difference was noted between 1)1 hybrids and sclfed seeds on plants of the parent
with low available met. A highly significant dilference was found between 1 hybrid and
selfed seeds on material plants with high available met. The selfed seeds were higher in
available met. than the hybrids on plants with high available met. ‘T'he range in available
met. of 12 seeds from an F1 plant originating, from a cross between parents low and high
in available met. was wide enough to indicate segregation for available met. within the
plant. it is concluded that there is no advantage m single seed selection for protein
quantity; however, if there were a high correlation between protein quality of seed and
that of its progenics, more progress would probably be made through single seed se-
lection for protein quantity, however, il there were a hiph correlation between protein
quality of a sced and that of its progenies, more progress would probably be made
through single seed selection. (6) Genetics of crude protein. No reciprocal differences
were found in pereentage of crude protein of FI plants.  Mean percentages of crude
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protein contents for the Fls, F2s, and F3s were generally between the parcnts but slightly
closer to the low-protein parent (partial dominance of low percentage protein over high
percentage protein).  Broad-sense heritability estimates ranged from 30.66 to 63.48 per-
cent. ‘The narrow-sense estimate, calculated with hackcrosses, was 20.12 percent; based
on [F3/I°2 regression, it was 4 %6 pereent. Correlation and regression coefficients between
I'2s and their I3 progenies were 0.122 and 0.46, resp. “‘I'hese low values indicate the high
environmental influence on crude prolein, supggesting that carly generation selection
would not be effective in increasing percentage of protein. ‘There was strong cvidence in
support of transpressive segregation for low protein in 1 of the S familics. Genotypic
diffezences were found for available met., suggesting a partial dominance of low available
met. (Author’s summary) ’

0214

4946 SILBERNAGEL, ML) Bean protein improvement work by USDA--hean and pea
investigations. Prosser. Washington State University. Irrigated Agricultural Rescarch and
Lxtension Center, 19717, 14p. n.

Phascolus vulgaris. Seed. Protein content. Mecthionine. Fertilizers. N, P, Zn. Cultivars.
Amino acids, Sced treaument. Plant breeding.

‘The impartance of research on improving legume protein quality, especially that of
beans, is emphasized. Several investigations conducted to fulfill USDA objectives in this
arca are described and utilized to obtain information on protein and met. content of dif-
ferent bean samples. ‘The following factors were studied: sced quality; differences in lo-
cation and photoperiod; genetic differences between var. and even within the same var.;
differences due to the N carrier or rate and those caused by N and . variation; Zn
fertilization; effects of Zn sced treatments with and without soil Zn; and irrigation nceds.
None of these was a determining factor of the protein and met. content of bean sced.
Some crosses are being made betvzen lines of known protein content. 1t is noted that
years of exlensive rescarch are needed to develop a bean that is as good a source of
dictary protein as meat. {Summary by I B. Frans. by 1.M.E.)

0215

647 PORTER, WAL Genetie control of protein and sulfur contents in dry hean,
Phaseolus vulgaris. Ph.D. “Thesis, Lafayette, Indiana, Purdue University, 1972, 55 p. En,,
Sum. En,, 35 Rel., 1L

Phaseolus vulganis. Cultivars, Plant breeding. Inheritance. Genelics. Seed.  FHluman nu-
trition. Protein content. Amino acids. Composition, Methionine.  cystine. S. Nutritive
value. Crossbreeding. Productivity,

Total sulfur as a pereent of crude protein was highly correlated (r2 = .87) with the sum
of met. and cystine as a percent of protein. Sigmficant regressions of protein ctliciency
ratios (PER) on cach of these above variables were obtained, whereas neither met. or
cystine alone was significantly correlated with PER except for cystine in one set of data.
these data indicate the potenual for using analysis of total sulfur ‘as a screening technique
for nutritive quality in dry bean. “I'he site of control of percentage protein and sullur
content wis shown to be in the plant producing the seed and not in the seed itself. ‘There
was no significant dilference for pereent protein in sceds with maternal or hybrid
genotypes at the same node, whereas hybrid seeds with the same genotype on plants with
different genotypes differed significantly in their pereentage protein. Although there was
a significant difference for sulfur content between sceds with hybrid and maternal
penotype at the same node, the difference was smaller than that of hybrid seeds on dif-
ferent penotypes. Sclection on a single sced basis for these two characters would not be
successful.  Narrow-sense heritability of percentage protein estimated by Warner's
mcthod was 49.4 percent. listimates of heritability obtained by repression of 193 family
means on 2 plants were: percentage protein, 81.8 percent; and sulfur content, 77.4 per-
cent. Gene action appeared to be mostly additive, although there was a skewness towards
the low protein and sulfur lines.  Significant dilferences among & commercial var. of
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Colombia were observed for percentage protein, sullur 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 gencral combining effects were obtained in a 7
parent diallel for percentage protein, sulfur content, and sulfur as percent of protein; sig-
nificant SCA cffects, for the first 2 var. In & Wr Vr analysis, significant regressions 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 in sulfur content.
Yield and percentage protein were negatively correlated, the inverse correlation being
greater at smaller yields than large onvs. In general percentage protein and sulfur content
were positively correlated as would ‘be expected il most of the sulfur were contained in
the protein. In the commercial var. sced wi. 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. (Author’s summary)

0216

1147 - RUBAINAYO, R.P; LEAKEY, C.L.A.  Protein improvement in heans and
soybeans by mutation breeding.  In Nuclear technigues for sced protein improvement.
Vienna, Austria, International Atomic nerpy Agency, 1973, pp.291-296. En., Sum. kn.,
31 Rel.

Phascolus vulgaris. Mutation. Sced. Proteins. Protein content. Amino acids.  Legume
crops. Cultivars. Uganda,

The grain legume improvement program at Makerere U, Fampala, was initiated in 1965,
Its major objectives include the improvement of protein (1e., higher protein content and
better amino acid composition (more met.), yicld potential and discase resistance. Studies
of important nutritional lactors (such as trypsin inhibitors) will soon be included. A
substantial amount of germplasm of cach crop has been asseimbled and tested, Mutation
breeding will soon be initiated.  In beans emphasis has been on hybridization Tor higher
yield (large-sceded Colombian Diacol Nima x stringless french bean var. carrying the are
gene frem Versailles). Evaluation of germplasm has revealed var, resistant to rust and
tolerant to Xanthomaonas phascoli. work is also being done to obtam a new navy bean
cv. to replace susceptible Mexico 142 for the Govt's 30,000 ha project. (Summary by
T.8.)

0217

2913 KELLY, B, The heritability of protein and methionine in fieans (Phascolus
vulgarisy: research report. Cali, Colombia, Centro Internacionad de Apricultura Frpical,
1974, 30p. En, 18 Rel, 1.

Phascolus vulgaris. Plant breeding. Protein content. Methiomne,  Inheritance. Cultivars.

The propress and partial results are given of the research on the variabnliy of protein and
met. conlents in beans. Crosses were made between 3 P1hnes and Bush Blue 1 ake 240
(BBL. 240), using the latter as female parent. The resulting generations were grown in
Wisconsin, USA (1972) i a completely random design and selection of IF1 and 12 hybrid
matenial were prown at CIAL, Colombia (1973). Hlertabibty estimates were based on
the regression of hybrd matenial on the parent matenal, A rat feeding trial was con-
ducted to evaluate the BV of 4 parent lmes, with a large variabiliy in protein and met.
contents.  Frequency distribution ol percentage protein indicates the partial donunance
for hugh protein content in hybrids (BB, 230 x P 207227); broad sense heritabibity esti-
mate was 69.1 pereent, while the narrow sense estimate was 0. The presence ol an
overdominance component for low proten content was obszrved in cross BRI, 230 x Pl
229815, Broad sense hertability was 712 percent and narrow sense estimate was 0,
There is a possible dominance for high protein content i cross BB 240 x '@ 302542,
Broad sense heritability was 319 pereent and narrow sense estimate, 494 percent, A
partial dominance was found for low mel. content in BBL, 240 x 1 207227, Repression
analysis showed the difficulty of carly selection as all the seed on the F2 plant is sepre-
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gating, and the environmental effects on the progeny, In the fecding tria!, BBL 240 ha
the highest BV with respect to the level of met. {Summary by 1.1I. ‘Trans. by L.M.F.)

0218

1351  KELLY, J.1). Genetic modification of protein quantity and quality in bean
Phascolus vulgaris L. Ph.D. Thesis. Madison, University of Wisconsin, 1974. 79p. En,
Sum. En., 61 Ref, L.

Phascolus vulgaris. Genetics. Protein content. Methionine, Sced. analysis. Crossbreeding
Cultivars, Lysine. N. Mincral content. Amino acids.  Laboratory animals. Inheritance
Genes.

IFour bean strains with a range in sced protein content of 21.5-31.9 percent were analyze
for their constituent amino acids.  Met., the major limiting, essential amino acid in beas
protein, ranged from 0.87-1.32 g/100 g protecin. the levels of microbiologically availabl
met., determined using the bacterium Streptococeus zymogenes, were similar to the level
of total met. in 3 bean strains. ‘The 4th strain contained 28 percent less available met
than total met. The positive correlation between the protein efficiency ratio (PER) fo
rats and the available met. content was large and significant (r = 0.95), while correlation
between PER and total met. alone or plus cystine were not significant. ‘These data indi
cate that certain bean proteins are unavailable to a biological organism and that th
microbial assay determines the availability of amino acids better than does a techniqui
that measures only the total amino acid content. Since the microbial assay is inexpensive
and fast compared to jon exchange chromatopraphy, it could be used as a screening
technique in a breeding program for the nutrinonal unprovement of beans.  Individua
plant mecasurements of parental, 1, 2, and backeross populations from 3 crosses in
volving the 4 bean strains grown in Wisconsin, were used to determine the inheritanc
of percentage protein, available met. and available met as percentage of protein (% met.)
The 3 traits were quantitatively inherited and percentage protein and pereentage met
were independent. Broad sease heritability estimates ranged from 0.32-0.71, 0.43-0.56
ana 0.38-0.60 for percentage protein, available met. and percentage met., resp. Additiona
heritability estimates for the 3 traits were obtained from the parental and F2 population:
grown in Colombia and were of similar magnitude, indicating a moderately large penetic
vartance.  Narrow-sense heritability estimates caleulated by the standard unit regressior
analyses of I3 and 14 fanuly means on 12 and 13 parental values, resp., ranged fron
0.63-0.79, 0.82-0.89, and 0.81-0.85 in the I'3 peneration and from 0.32-0.61, 0.52-0.87
and 0.51-0.81 in the Fa generation for the 3 traits, resp. These data indicate that the genc
action is mainly additive.  Additional estimates caleulated using the among-family vari
ance of the I3 and ‘4 pencrations were lower than those obtained by regression analyser
since part of the total genetic variance in the 13 and B4 generations is within-family var.
iance.  Despite a farge genotype x locadon interaction for the 3 traits, the moderately
high heritability estimates and the additive gene action indicate that these traits can be
improved by sclection. The low negative correlation (r -~ -0.30) between seed yield anc
percentage protein suggests that selection should be made mtatly for high yield.  withir
high-yiclding families, plants having the highest pereentape protein should be identifiec
for further sclection and intermating. “T'he absence of & correlation between seed yiele
and percentage met. indicates that selection for cither trait could be made without ad-
versely affecting the other, while the positive correlation (r = 0.33) between pereentage
protein and percentage met. suppests that hoth characters could be improved simultane.
ously. (Summary by Dissertation Abstracts)

0219
4582 WOOLLE, J.A; HANMBLIN, J. Within and hetween genotypes variation in crude
protein content of 'hascolus vulparis. Fuphytica 23(1)121-128. 1974, Fn., Sum. Fn., ¢

Ref., 11

Phascolus vulparis. Protein content. Analysis. Cotyledons, Pods.  Statistical analysis.
Iicld 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 duc to systematic cffects within pods or between
nodes in determinate varicties. Pod to pod variation within nodes does occur. For inde-
terminate var., with large numbers of nodes, the protein content of sceds decreases with
increasing node number from the base to the top of the plant. Plant to plant variation
nay be large, but depends on the genotype used. ‘There is a large range of variability
present within the species and sclection for high protein content should be elfective.
(Author’s sumniary)

0220

6371 KELLY, J.0); BLISS, F.A. Heritability estimates of percentage seed protein and
availuble methionine and corrclations with yield in dry beans, Crop Science 15:753-757.
1975. En., Sum. Fn., 19 Ref. U,

Phascolus vulgaris. Sced. I', otein. Methionine. Inheritance. Yields. Crossbreeding. Vield
experiments. lixperiment design. Analysis, Genes.

Individual plant measurements of parental, FI, I°2, BP!, and B2 populations, I3 and
4 progenies of 3 crosses involving 4 bean strains (Phascolus vulgaris 1.} were uscd to
determine inheritance of percentage of protein, pereentape of available met., available
met. as percentage of protein, and the correlations among these traits and with seed yield.
Broad-sense heritability estimates for populations grown in Wisconsin ranged from
0.32-0.71, 0.43-0.56, and 0.38-0.60 for these 3 factors, resp. Narrow-sense heritability
estimates calculited by the standard unit regression analyses of I3 and ‘4 family means
of I'2 and I3 parental values, resp., ranged from 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 ‘4 gencration for
the 3 traits. "T'he moderately high heritability estimates and the apparent additive gene
action indicated that sclection within genetically variable populations should be effeciive.
A low negative correlation (r = 0.30) between seed yicld and percentage of protein sug-
gested that selection should be made initially foi high yield. Within high-yiclding familics,
plants having the highest percentage of protein should be identified for further selection
and intermating.  Absence of correlation between seed and yield and percentage of avail-
able met. indicated that selection for cither trait could be made without adversely affect-
ing the other, while the positive correlation {r = 0.33) between pereentage of protein and
percentage of available methionine suggested that both characters could be improved si-
multancously. (Author’s summary)

0221

6221 ROMEROQO, J. et al. lleritable variation in a poiypeptide subunit of the major stor-
age protein of the bean, Phascolus vulgaris L. Plant Physiology 56: 776-779. 1975. En.,
Sum. En., 18 Rel,, 11,

Phascolus vulgaris. Sced. Proteins. Inheritance. Methionine. Analysis. Sced coat. Genet-
ics. USA.

Lilectrophoretic analysis of the major sced protein, G1 plobulin, from 4 strains of
Phascolus vulgaris [.. revealed a 3-banded pattern for 2 strains having a high met. content
(BBI. 210 and P1 302,512). ‘The other 2 strains (P’1 207,227 and Pl 229,815), known to
have a Jower seed met. content, had a 2-banded subunit pattern for the G1 globulin. an-
alytical ultracentnfugation confirmed that globulin from the 2-banded strains underwent
pli-dependent reversible dissociation similar to that previously found for a 3-banded cv.;
additionally, the protomer mol. wt. showed that 3 subunits of abour 50,000 mol. wt. cach
were present in the G1 globulin of the 2-banded strain. Gel patternz of G1 globulin from
the 2 strains used as parcnts, BL 210 and PI 229,815, shuwed differences in the largest
subunit, which appeared as cither a 53,000 mol. wt. polypeptide knowr: to be present in
the 3-banded stran, or as a shorter polypeptide having a mol. wt. close to 47,000. Anal-
ysis of G1 protein from single hybrid sceds showed a banding pattern intermediate be-
tween the 2- and 3-banded types.  ‘The subunit pattern from all sceds with
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intermediate-banded parents segregated in a manner consistent with that expected for
control of the polypeptide by a single Mcndclian gene.  the remaining portions of the
sceds were grown to confirm that they represented true crosses. ‘I'he procedures used are
cssentially nondestructive and can be used as a basis for sclecting seeds having different
protein characters. (Author’s summary)

0222

6014 TULMAN NETO, A.  Contribucae ao methoramente do feijociro (I’hascolus
vulgaris L..) visando aumentar a quantidade ¢ melhorar a qualidade da proteina., (The im-
provemcnt of protein quantity and quality in beans).  Tese PhI). Piracicaha, Brasil,
Universidade de Suao PPaule. Escola Superior de Agricultura Luiz de Queiroz, 1975. 150p.
Pt., Sum. P't,, Ln., 54 Rel.

Phaseolus vulparis. Plant breeding. Proteins. Germplasm, Prolein content.  Statistical
analysis. Seed. Aminoacids. Analysis. Brazil.

Scveral expt. of a diverse nature were conducted to learn more about improving protein
quantity and quality in beans (Phaseolus vulgaris 1..). The following conclusions were
drawn: (1) Expt. conducted to determine the influence of competition on seed yield and
percentage of protein in bean seed indicate that av. yield:/plant increased with absence of
competiion among neighboring plants. ‘The av. protein content in the seed, however,
remains unchanged. “Thus care should be taken in sereening for high yield, especially
when there are open spaces near the plants being evaluated; however, this would not be
necessary when screening for protein content. Other methods should be studied before
generalization can be made. (2) Expt. were carried out to determine the influence of pod
position o the plant upon protein pereentage of the seed, using var. with different growth
habits. Results showed that protein content in the seed does not depend on pod position.
Because of the Iimited no. of var. used, further studies should be done with a larger no.
of var., especially with indeterminate growth habits and with ore internodes. Results also
suggest that pods in any position on the plant may be analyzed for determining protein
conteat; it is recommended, however, that seeds from various pods in the same position
be mixed and used for analysis. (3) Studies to determine the influence of seed position in
the pod on protein percentage proved that protein content is the same, irrespective of
seed position i the pod. As only those pods containing, the same no. ol seeds were used
in these experiments, further studies should be done to compare protein content using
pods with different no. of sceds. (4) Aspects related to seed and protein yield were ana-
lyzed for 8 var. of mterest in bean improvement work in the state of Sao Paulo.  The
relationship was somewhat dfferent i some var. It was generally observed that the
content of 17 amino acids analyzed was the same and that met. content was very low in
all 8 var.  Correlation hetween sced yield and protein pereentape was negative but not
significant, sugpesting the possibility of obtaining lines with hgher yield and protein
content.  Besides trymyp to inereise met. content, screening could be done for increasing
other essential amino acds such as lysine since rice and bean consumption is very high
in Brazil and rice is deficient in lysine. “The positive correlation among the pereentages
of 7 essential amuno acids observed here and wso in works of other authors imphes that
screcning can be done for one specific amino acid without sacrificing the others. (5) Expt.
were carried out to determine the contribution of different components (i.e., integument,
embryo, and cotyledons) to protein content. Although only 8 var. were analyzed, signif-
icant dilferences were observed with regard to contribution ol components to total seed
wi., protein content of components, and contribution of components to seed protein
content. Although the embryo is one ol the sced components and has the highest protein
content, its contribution tat total sced protein content is low because of its low contrib-
ution total seed wt.” "The seme occurs with the integument, which has a low protein con-
tent and a low contribution to total seed wt. On the other hand, the cotyledons represent
the highest protein source in bean seeds because they have a high contribution to total
sced wt. although protein content is low. (6) In expt. conducted to determine intravarictal
protein content, it was noted that phenotypieal var. is higher i some var.; however,
broad-sense heritability (calculated for 5 var.) was penerally low. The cnvironmental
components comprising this phenotypical var. are very high. ‘This may be a hmiting
factor in sclecting for high-protein plants within the var, tested.  In spite of this re-
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striction, the present method was recommended for 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.  FEnvironment can be a ham-
pering factor improving protein cantent, irrespective of the methods used. (7} Bean
germplasm from the Uberaba and Lamprecht collections was evaluated.  Protein content
varicd from 19-34 percent. Lines with higher protein content than the ones normally
cultivated in the state of Sao Paulo were found. A greater no. of material existing in
Brazil should be tested, not only for protein content but also for amino acid quabty. (8)
A biological assay was carried out with 8 bean var., using rats. There were differences,
based on a possible difference in cystine content or protein digestibility.  correlation be-
tween the protein utilization coelficient and the total of 17 amino acids or the total of 7
essential wnino acids was posiive but not significant. further biological assays should be
made with a larger no. of var. o identify exact causes of these differences, which is a
valuable element when trying to increase the nutritional value of beans. (") The preat
importance of beans, not only because of their relatively low cost but also for their high
nutritional value (principal protem source for Brazilians), is emphasized, Caooperative ef-
forts should be made to increase the nutritional value of beans in spite of the complexity
of the work involved. (Author’s summary)

0223

9727 HALL, T.C; MclLEESTER, R.C.; BLISS, F.A. Fqual expression of the maternal
and paternal alleles for the polypeptide subunits of the major storape protein of the hean
Phascolus valgaris L. Plant Physiology $9:1112-1124. 1977. En., Sum. En., 11 Rel., I

Phaseolus vulparis. Sced. Protems. RNA. Cultivars. Storage proteins.  Crossbreeding.
heterozyposis.

Discontinuous sodium dodecyl sulfate slab pel electrophoresis of G1 plobulin from se-
veral strams of Phaseolus vulpans sced pernutted clear resolution of the constituent
polypeptides. Three sirams (Tenderpreen, Canadin Wonder, and BBE 240) had subunits
with a mol Wi 53,060, 37000, and 43,000 winle 2 strains (Scafarer and 1Pl 229 K15) had
5,500, 476000, and 43,000, 11 seed [Tom the cross BB 240 x Pl 229, 815 showed 4
polypeptides on dissociabon of the G1oprotemn; however, the amount of cach of the
53,000 and 50,500 subumits was half that of the 47,000 subunit, This is interpreted as
evidence that both the muternal and paternal oo for these polypeptides are transcribed
and transtated with similar elfiaency. All of the polypeptides were found to have associ-
ated sugar residues. (Author’s sumimary)

0224

IR0 NMAL Y Improvement of nutritive value of dry hean seeds (Phascolus valparis [.).
P, ‘Thesis, Madison, University of Wisconsin, 1977, 105 Fog, Sum. En., 40 Ref., 1.

Phascolus vulgans. Nutnitive value. Plant breeding. Protein content. NMethionine, Sced
color. Sced coat. Yields. Genotypes. Tannin content,  Amino acids.  Hydrolysis.
Cotyledons. Inhentance. USA.

The low nutnitive value of lepume seed protein s a result of several factors. The present
studies show that increasing, protem and met. conen. and decreasing tanmn content can
be accomipiished through breeding. Ymproved nutritional value should result to the ex-
tent thit these factors are restrictive and ther effeets are alleviated. Fractionation of
bean cotyledon proteins showed & peneral profile of which plobulin-t was the major
protein fraction (ci 40 percent of the total cotyledon proten), followed in importance by
glutelin (25 percent), albumin (15 percent), free amino acids, globulin-2, prolamine, and
residue fractions. Enhancement ol seed protemns was assoaated with a large increase of
globubin proteins and proportonate but lesser amounts of free amino acids and glutelin
fructions. Amino acid analyses indicated that globulin-1 and glutelin combined contrib-
uted 354 of the total cotyledon met. The glutehn protems had the highest met. conen. (ca.
2 pereent of the protem by wi); thus increasing the amount of glutehn proteins may re-
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sult in high mel. content in bean seeds. A simplilied procedure was shown to be effective
for identifying high-glutelin lines of beans by determining the amount of I-fraction pro-
teins insoluble in ascorbate-NaCl solution. ~This implies that identifying high-yiclding
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 sceds, but intensity of color was not strongly associated with tannin content. White
seeds were [ree of tlannin. Genetic studies indicated that tannin content is highly heritable
(broad sense heritability = 0.48-0.97) and that it is hikely controlled by multiple loci.
Scgregation patterns were different for 4 12 penerations, sugpesting that different penes
responsible for tanmn synthesis were present in different parents and that genes may
function differently. Bean hines with low-tannin seeds may be obtained cither by selecting
among existing pure lines or through crossing and selection (Summary by Dissertation
Abstracts)

0225

11102 SAHIAL S RANA, RS, Sceed protein homology and clucidation of species re-
Iationships in Phascolus and Vigna species. New Phytologist 79:527-534, 1977, Fn., Sum.
En., 10 Ref., H.

Phascolus vulgaris. Sced. Proteins. Legume crops. Analysis. Protein content. Laboratory
experiments.

Electrophoretic seed protems [rom Phaseolus and Vigna species was carried out on
polyacrylamide pels with cationie and anionic systems. The specis were prouped into 7
clusters. On the basis of matnices of similarity indey, keeping 60 as the min intracluster
simifarity cocfticient, a 3-dunensional muodel was constructed to represent the relation-
ships amongst the clusters.  Iive Asiatic species (Phascolus aureus, P, mungo, P,
sublobatus, P, anguolans, and P. calearatus) formed a cluster that was separate from a
cluster of Amencan species. “The Vigna species forming a third cluster showed preater
affinity with the Asiatic Phascolus species than with the American ones. P, aconitfolius,
a form cultivated i India, and 2 Amencan specres (I lunatus and P, lathyrowdes) were
distinct between themselves and also from other species. {Author's summary)

0226

4654 WAINES, LLC. Protein contents, grain weights, and breeding potentizd of wild and
domesticated tepary beans. Crop Science 18(4):587-389, 1978, Fa., Sum. En., 18 Rel,

Phaseolus vulparis. Phaseolus acutifolius. Protein content. Cultivars. Seed. Yield com-
ponents. Plant breeding,

Protein contents and 1000 pram wt. of wild and domesticated tepary beans (PPhascolus
acutifolius) were compared with values for domesticated common beans (P vulgaris).
The wild tzparies tested had sipmficantly maore than mean protein values, but sinuficantly
less than grain wt. than the domesticated tepanes. Domesticated teparies had a greater
than range of protein values than the wild teparies. Witd and domesticated teparies had
sigmficantly fess than mean protemn contents and much less than mean grain wit. than the
cv. of Povulpans tested. Only inev. of commaun bean were protein content and gram
wi.significantly negatively correlated. (Summary by IFood Science and Technology Ab-
stracts)

(0227
FOURT MA, Y BLISS, FAGIALL, T.C. Peptide mapping reseals considerable sequence
homulogy among the three polypeptide sohunits of G1 storage protein from Frencl hean

seed, Plant Physiology 66:897-902. Fn., Sum. En., 20 Rel,, I,

PPhaseolus vulgaris. Seed. Proteins. Protem content. Analysis. inzymes. Snap bean.
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The major storage protein, G globulin, of bean cv. Tendergreen seeds was subjected to
limited proteolysis with trypsin, chymotrypsin, papain, proteinase K, and protease V8,
and lo cleavage with cyanogen bromide and
2-(2-nitrophenylsulfanyl)-3-methyl-3'bromoindolenine.  Mapping of peptides separated
from each of the 3 G1 subunits by polyacrylamide gel clectrophoresis revealed that many
proteolylic cleavage siles were present at similar position son the subunits. Evidence was
adduced that the G1 subunits are homologeus in amino acid sequence for about 61 per-
cent of their length. "The remaining region (possibly COO#H-terminal) of the subunits
appears o be heterologous, with the alpha subunit bearing an additional met. residuc,
(Author’s summary)

0228

16473 BOLLINI, R.g VITALE, A. 1981, Genetic  variability in charpe
microheteropencity and polypeptide composition of phascolin, the major storage protein of
Phascolus vulgaris; and peplide maps of ils three major subunits. Physiolopia Plantarum
52:96-100. Ln., Sum. In., 24 Rel,, 1.

Phascolus vulgaris. Phascollins. Proteins. Biochemistry. Analysis. Enzymes. Protein
conlent. Seed.

Mol. palymorphism of phascobn, the major storage protcin of Phascolus vulparis, and
structural homology of its subunits were investigated. A high degree of charge
heterogencity was evidenced by isoclectric Tfocusing. Comparison among phascolins iso-
lated from 7 different cv. showed genetic variability both in isoelectric Tocusing pattern
and subunit composition.  However, tryptic peptide maps of these phascolins were very
similar. "The 3 phaseolin subunits isolated Trom cv. Greensleeves were compared by
peplide mapping after limited enzymatic digestion, having very similar primary struc-
tures. (Author’s sumimary)

0229

18537 BROWN, J.W.S,; OSBORN, T.C; BLISS, LA HALL, T.C. 1981. Genetic
variation in the subunits of globulin-2 and alhumin seed proteins of French bean. ‘Theore-
tical and Applied Genetics 60(4):245-250. En., Sum. In., 20 Rel., 11,

Phascolus vulgaris. Proteins. Analysis. Cultivars. Seed. Genetics. Snap beans.,

Globuhin-2 and albumin fractions of the seed protein of Phascolus vulgaris were analyzed
by 2-dimenstonal electrophoresis. These fractions had major polypeptides in common
but dilfered in their minar components. 'I'wo groups of polypeplides werc identified in
10 of the i1 cv. studied: Tendergreen G2 and Sanilac G2. "Iheir presence in the sced was
correlated with hemagglutinating activity ard at least some of these polypeptides corre-
sponded Lo lectin protens. (Extracted froin Author’s sumimary)

230

15410 MUTSCHLER, MAL; BLISS, A, Inheritance of bean sced plobulin content and
its relationship to protein content and quality. Crop Science 21:289-294. 1981, En., Sum.
IZn,, 25 Rel,, 1.

Phascolus vulgaris. Protein content. Inheritance, Cultivars, Amino acids.  Methionine.
Plant breeding,

Globulin-1 (G1) protein, the major storage protein fraction of common bean, was meas-
ured in mature sced using rocket immunoclectrophioresis. Percentage total protein was
measured by infrared reflectance. 1 leritability estimates were caleulated for the protein
traits and sced yield, and coreelations between traits were determined using, parental, 12,
and I3 populations. Among, the 6 parents grown in the field in 1977, Endopava Z.N. had
the highest pereentage protein (27.8 percent protein), while Pl 229815 produced the most
G1 protein (136.5 myg Gijg Hour).  Both were low-yiclding, producing 12 and 13 g
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seed/plant compared to the highest yielding parent, Bonita that produced 66 g seed/plant.
Bonita showed the most favorable combination of traits, with levels of 24 percent protein
and 108 mg Glyg flour, in addition to high yicld. Swedish Brown and WI 74-2047 had
the lowest levels of total protein (17.4 and 18.5 percent, resp.) as well as G1 protein (75
and 61 mg/g Nour, resp.). Analyses of 5 of the 15 1°2 populations derived Iror crosses
among the 6 parents were presented in detail.  Inheritance of both percent protein and
mg/g flour was quanutalive with broad sense heritability estimates, ranging from
0.19-0.65 and 0.37-0.95, resp. Narrow sense heritability estimates ranged from 0.59-0.86
and 0.43-0.73 for percent protein and mp Glig four, resp. in 4 populations. mean 172
values of populations resulting from crosses between parents that differed widely for
protein amounts were usually mtermediate between the 2 parents. ‘The av. values of the
5 2 populations resulting from one common parent produced rankings similar to those
based on parental values for pereent protemn and myg G/ Hour, Moderate positive cor-
relations between yield and pereent protein were observed in 2 and F4 populations.
There was no correlation between yreld and m: Gl/g flour and low negative correlation
between yicld and percent protein. No obvious consistent relationship between available
met.and G ocontent was seen, perhaps because of variation in other constituent fractions
or the confounding cttects of seed tannins.  Implications of genetic manipulation of pro-
tein fractions and total protem on protein quality improvement are discussed. (Author’s
summary)

0211

19847 SULLIVAN, LG, 19810 Recarrent selection for increased seed yicld and per-
centage seed protein in the common hean (Phaseolus valparis 1..) using a selection index;
and isolation and analysis of major penes controlling phascolin, Ph), Thesis. Madison,
University of Wisconsing 1Hp. En, 107 Ref, 1.

Phaseolus vulpans, Culivars, Backerossing. Sclection. Plant breeding. Yields. Protein
content. Seed. Phascolhn. Genes, USA.

Recurrent muss sefectien baced onoacdesieed s index was employed to simultancously
increase seed vield and seed protem percentage i bean. Seed protem pereentage was in-
creased from 219 to 206 percent after 2 eyeles of selection. OF particular interest was
the famudy 241, which hid seed yields as high as those of the nphest yielding patent and
aseed protan percentaye which exceeded that of all parental lines 1 both years i which
the expl. wis conducted. A mbred-backeross technigue was employed 1o isolate and
analyse major penes tor percentape seed protem and phascoling Two populations were
developed by 2 successive hackerosses of 2 lgh-protemn hones, BBE2A0 and PEF229515, o
Sanlac, tollowed by welfing to near homozyposity. In ane papulation, 3 hines which had
high amounts of phaeolin are thought to have recaved a major pene Tor increased
phascolin from BRL2500 Bvidence 1s presented lor possible linkage between this gene
and a pene controlling the electiophoretie banding pattern of phascolin, (Summary by
Plant Breeding Abstracts)

0232

24408 BLISS, F.AG BROWN] JAVS, 19820 Genetie control of phascolin protein ex-
pression in seeds of common hean, Phascolus valgaris o Quatitas Plantarum Plant Foods
for Huwman Nutrition 31(3):269-279. Fu, Sum, Fo, 58 Rel,, 11 (Dept. of Horticulture,
Univ. of Wisconsin, Madison, WL 53706, USA)

I’hascolus vulgans, Cualtivars. Phaseollin. Proteins. Genetics. Dictary value. USA.

Phascolin, the magor globuln seed storage protem of common bean accounts for up lo
50 percent of the total sced protem. The rapid accumulation of phaseolin in maturing
sceds begins about 14 days after flowing and continues for some 12-14 days lonper.
However, the amount and rate of phaseolin accumulation, refated to variation in onset,
lenpth, termmation, and rate of synthesis, have been shown to vary between genotypes.
Only 3 phaseohin clectrophoretic types, desipnated ‘1, S, and C alter the ev. ‘Tendergreen,
Sanmlae, and Contender, resp., have been identuficd among over 100 cultivated accessions.
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‘The narrow ranges of mol. wi. and isoclectric points of the 14 protein polypeptides of
phascolin, as well as the homology observed from peptide mapping, suggest that the
phascolin polypeptides are similar proteins. Based on the results of crosses among cv.
having the 3 clectrophoretic patterns, the genes controlling the polypeptides of cach of
the phascolin types appear to be tightly linked, inherited in a block and the alleles are
codominant. Substantial variation in phascolin content, based on estimations using
rocket immunoclectrophoresis, has been found among bean lines.  Although most segre-
gating populations show continuous distributions and quantitative inheritance, some in-
bred backeross lines having enhanced phascolin accumulation appear to carry a few penes
with major effects. A single gene that reduces the amount of phascolin to less than one-
half of the normal levels has been identified recently 1n an accession of wild Phascolus
vulgaris. (AS)

0233

17795 POLIGNANO, G.I3. 1982, Breeding for proteia percentapge and seed weight in
Phascolus vulgaris L. Journal of Agricultural Science 99:191-197. Ln., Sum. Fn., 22 Ref.,
1.

Phasceolus vulgaris. Genotypes. Seed characters. Protein content. Seeds. Inheritance.

‘Three successive pencrations (parents, 11, 12) and backcrosses of the common bean hy-
brid between the cv. Swedish Brown and Seafarer were used to assess the relationship
between the seed wt.gplant and the protein percentape of the seed. Protein percentage
showed a hipher estimated heritability and a preater stability over environments than seed
wt. Partial daminance lor low percent protemn and low seed wt. was noted. Negative and
low regression coctficient between these 2 characters was also observed.  $DS-pel
clectrophoresis was used to examine the variation in banding patterns of total sced
polypeptides and their stability over environments. (Author’s summary)

0234

19044 SULLIVAN, J.G.; BLISS, F.AL 1983, Recurrent mass sclection for increased sced
yichd and sced protein percentage in the common bean (Phascolus valgaris 1..) using a se-
lection index. Journal of the American Society for Horticultural Science 108(1):42-46. En.,
Sum. En., 32 Ref, .

Phascolus vulgaris. Selection. Cultivars. Protein content. Crossbreeding.  Yiclds. Sced.

Recurrent mass selection based on a desired pan index was employed to increase simul-
tancously sced yield and seed protem percentage in the comnmon bean. Seed pratein was
increased from 21,9 10 24,6 pereent atter 2 eycles of selection. Mean seed yien.s of se-
lected populations were not significantly greater than the mean of the unsclected parents,
but high-yielding individuzl Tamibies were sdentified. OF particutar interest was the Family
2-4-1, with seed yields cqual to the highest-yielding parent, and seed protein percentage
higher than all parental ines in both years in which the expt. were conducted.  Modifica-
tiens in the selection procedure were proposed which should increase the cfficiency of
sclection for seed yield. (Author’'s summary)

0235

24985 ROMANIL, VLM 1983 Fstudios hioguimicos sobre a varinbilidade da
composicaco proteica em feijao (Phascolus vatparis 1.).  (Biochemical studies on protein
content variahility in bean). Tese Mestrado,  Piracicaba-SP, Brasil, Fscola Superior de
Apricultura Luiz de Queiroz da Universidade de Sao Paudle. 109p, PG, Sum. Pt Fn., 127
Ref., 1.

PPhascolus vulgaris. Cultivars. NMineral content. N. Protein content. Bean Hour. Amino
acids. Brazil.



The erythroagglutinating activitics of 20 Brazilian bean cv. were determined and the pos-
sibility of correlating these activities with their lectin compositions was verified. ‘the N
and protcin contents of cotyledonary meals from the different ev. varied from 2.9 1o 4.1
percent and from 18.4 1o 25.9 percent, resp. Meal hydrolysates were rich in aspartic and
glutamic acids, less rich in basic amino acids, and with low met. contents. Iscept for cv,
Pinto, all the extracts showed erythroapplutinating activities against 5 of 6 types of
erthrocytes used; however, their activities were not the same and varied among, the cv.,
and also in relation to the type of erythrocytes. Cv. I'tado, Jalo, and Goiano I'mecoce
could be distinguished from all others, since their activities were relatvely hiph against
trypsin-treated  cow  erythroeytes. Samples  also  ditfered when examined by
clectrophoresis under nondissocisting conditions. Under acidic conditions, differences
were observe din the relative conen. of isolectin-type pratems, whereas under dissociating
condition sit was observed that the polypeptide composinons of the major protein,
glycoprotein 1, varied. The agplutinating acuvities of Brasihan bean cv. do differ, at-
tributable to variations i lectin composition. Also, at least 2 forms of the major bean
protein occur among the ev. exanuned. [AS (Extract)]

0236

20817 SULLIVAN, J.G.; BLISS, F.AL 1983 Genetie control of quantitative variation
in phascolin seed protein of common bhean.  Journal of the American Society for
Hurticultural Sciences TO8(S):782-787. En., Sum. I'n., 15 Refl, 1L (Dept of THorticulture,
Univ. of Wisconsm, NMadison, W1 53706, USA)

Phaseolus vulparis, Phaseollin, Protens. Caltivars, Plant breeding. Backgrossing. Seed.
Protem content. Inheritance. Yields, Genes, LiSA,

Three populations of near-homozypous mbred backeross hnes of common bean were
produced using Samlac as the recurrent parent and 3 donor parents, RBL.230, 15R-148,
and Swedish Brown. The method for producing inbred backeross hnes included 2 suc-
cessive backcrosses (o the recurrent parent followed by 3 or 4 gencrations of self-
ferthzation usig sinple seed descent. There was no selection during, the backerossing of
selling stapes. Lines were prown m the ficld and anatyzed for seed protein content, per-
centage of protem, sced yield and sizes Incach population, the frequency of hines recov-
ered having enhanced devels of phaseolin (compared with Sanilac) sugpested that one or
a few mayor penes (elfective factors) for phaseolin had been contnibuted by the donor
parent. In population 2 denived Brom Samhac erossed to BREDA0, there was evidence for
possible  linkage  between enhanced phaseohin and the pene(s)  controling the
electrophoretie banding, pattern of the phascohn polvpeptide subunits. Fhe nonprotein
portion of the seeds of these Tnes was alvo less than that ol the recurrent parent, resulting,
i penerally soaller sceds. o contrast, some lamilics mpopulation 6 (donor TSR-1.18)
having enbancea phascolin alvo showed increased levels of the nonprotem constiiuents
of the seed. Population S (donor Swedinh Brown) was unngue since hnes vath enhanced
levels of phaseohn were recovered although the donor parent had a low phaseoln conen.
{phascohn 160 p floni but Tarpe seeds with a heeh conen ol the nonprotein fraction,
these results show that breeding Tines with increased levels of phiseolm seed protem can
be produced cither directly by increasing the phaseohn conen. or indirectly by decieasing
the nonprotein fraction of seed. (Author’s sumimary)

0237
20818 SULLIVAN, J.C5 BLISS, F.ALD 198 Expression of enhanced seed protein con-
tent in inbred backeross lines of common hean,  Journal of the American Society for
Horticultural Scicnce [08(3):787-791., ko, Sum. Fn, 17 Rel. (Dept. of Horticulture, Univ,
of Wisconsin, Madison, Wi 53706, USA)

Phascolus vulpans. Seed. backerossing. Cultuvars. Protein content. Seed characters,
Yiclds. Phascolhin, USA,

FFour populations of inbred backeross lines of common bean, developed from crosses be-
tween Sanlie, the recurrent parent, and 4 donor parents (18B1.240, 15R-14%, Swedish
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Brown, an'l Pl 229815), were analyzed for total seed protein percentage. In each popu-
lation a substantial no. of lines having significantly higher protein levels than Sanilac were
recovered.  The basis for enhanced protein percentepe was attributed o increased
amounts (g/sced) of phascolin and nonphaseolin pro.cin, either singularly ar together,
and cither with or without a Jecrease in the nanprotein seed Jraction. Lines from differ-
ent populations were characterized by diflerent combinations of altered levels of the var-
“2us seed {ractions. Although seed size varied depending on the seed fractions present,
no obviously shriveled seeds were ohserved. [ines having enhanced protem and seed
yields comparable with or greater than the recurrent parent, Sanilac, wece recovered.
(Author’s summary)

0238

26030 GEPTS, I BLISS, F.A. 1984, Enlanced available methionine concentration -
sociated with higher phascolin lesels in common hean seeds. Theoretical and Apphlied Ge-
netics 69(1)47-53. Iln, Sum. Fn, 24 Ref. (Dept. of Horticulture, Univ. of Wisconsin,
Madison, W1 53706, USA)

Phascolus vulparis. Sced. Methionine. Phaseolhin, Composition. Mineral content. N.
Inhentance, USA.

The relationship between avinlable met. conen. and the levels of phascoling the mijor seed
storage protems of the caommon hean, was studied using 3 proups of penctic materials: (1))
the 12 progemes of interspeaific crosses between Phaseolus vulpacns cv. and P, coccineus
$bsp. cocomeus oy, Mexican Red Runner having po - detectable phascoling (2) the 192
progemies and seprepating 13 Gumbhes ol arosses between cultivated £, vulpans hnes and
a Mexican walid bean accession (P 325040-3) carrying a pene producing a redu:tion in
phascolin content; (1) 2 nbred backeross populations: Santlac x Bush Bue Lake 240
(population 2) and Samdac x 15R 148 (population 6) Total seed N levels were deter-
mined by mucro-Kjeldahl, phascolin fevels by rocket immunoclectrophoresis, and avail-
able met. devels by the Streptococcus zyimogenes boassay,  In all the genetic matenals
studied, with the exception ol population o, hipher phasealn fevels fead 1o increased
avanlable met. conen. Althouph phascoln has a low met, cdinen., it is actually amajor
source of avatlable met. m common bew, seeds, because 10 represents a lape patt of the
tetal seed N and becate lumited didferences exist between the met. conen. of the different
protem fractions, In popalation 6, no relationstinp was observed hetween aviddable met.
and phaseolin content. Other Bicrors, such as ad-htional met-nich polypeplides or the
presence of Ginms, mpht obucure the positive relivionship between phascohn and avail-
able met. content in population 0. (AS)

0239

27321 ROMERO-ANDREAS, Lo 1984, Genetic sariahility in the seed pliaseolin of
nondomesticated bean (Phaseolus sulparis Toosar Alivoipencus) and the inheritance and
physiological cllects of Arceling & novel seed protein, 1D, Thesis. Madison, University
of Wisconcin-Nadivon, 1odp. Fo., Swn. Foe, 94 Ref ) 1L

Phaseotus vulpans. Phascolin, Seed. Compostion. Proteins. Genetics. USA.

SDS-polyacrylamude pel electiopharests and ditterential solnbibty studies of seed prowins
from Mexican nondomesticated beans (Phaseolus valyans var. Abornipeneus) revealed the
presence of phascolin, the major seed storage protem in domesticaled common bean.
However, the phaseoling were structurally diferent from the S, 1, and € types found in
domesticated beans and were designited M-type phaseolins.  Genetie analyses of 12
populations Trom crosses between nondomesticated beans and Sanilac, a domesticated
bean cv., showed that the M phaseolm vananis were allelic to the 3 phascoln types of
domesticated beans. A novel 35 kilodalton seed protemn was discovered in a seed from
325690 during electrophoretic sereemng. Stadies tevealed that the 39 kilodalton
protein was neither an altered phaseolin, nor an enhancement of the lectin fraction. The
protein was named Arcehn, alter Arcelian, the AMexican villapre closest to where P,
325690 was collected. The seed Trom 1.1, 325690 was planted and results selfed seed

90



from this plant gave rise to the pure line UW 325. Despite a low percentage of seed
phascolin (14.6), uw 325 displayed no abnormalitics in plant or sced phenotype, plant
growth, fertility, or sced germination. ‘The percentage sced protein (25.5) was within the
normal range for common beans. [AS (Extract)]

0240

27767 BLISS, F.A; OSBORN, T.C;; ROMERO-ANDREAS, J.; GEPTS, P.1.. 1986,
Mutant alleles affecting bean sced protein expression. Bean Improvement Cooperative.
Amnual Report 29:18-19, En, 5 Rel,, (Dept. of Hort., Univ. of Wisconsin, Madison, WI
53706, USA) '

Phascolus vulgaris. I’rotein content. Sced. Mutation. USA.
‘The alleles that control the protein content in bean seeds are briefly analyzed. (CIAT)
0241

27282 CHAPPIELL, J; CHRISPEELS, MLJ. 1986. Transcriptional  and
posttranscriptional control of phaseolin and phytohemagptutinin gene expression in devel-
oping cotyledons of Phascolus vulparis. Plant Physiology 81(1):50-54. Fn., Sum. En., 23
Rel,, L (Apronomy Dept., N-212 Agriculture Center-North, Univ. of Kentueky, Lexinpton,
KY 40546, USA)

Phaseolus vulgaris. Cultivars. Phytohemagplutinins. Phascollin, Genes.  Cotyledons.
USA.

The expression ol phaseolin and phytohemagglutinin in the developing cotyledons of a
normal (Greensleeves) and a phytohemagglutinin-deficient (Pinto i1t) cv. ol PPhascolus
vulgaris was investigated.  Phascolin MRNA translational activity and abundance were
present at similar levels in both cv.  In contrast, phytohemagglutinin MRNA
translational activity and abundance in Pinto 111 were less than 1 percent of the levels
measured in Greensleeves.  using nuclear runoffl assays, the transcription rate of
phascolin gene  sequences was similar in both cv.  The transcription rate of
phytohemagglutinin gene sequences in Pinto 111 was only 20 percent of that measured
in Greensleeves.  Companison of the transcription rates with the relative MRNA
amounts measured in RNA - blot hybrdizations indicated that the normally expressed
storage protein pene MRNAS were very stable with half-lives preater than several days.
Because a low level of phytohemagplutinin gene transeription in Pinto 111 was measur-
able but no phytohemugpluticin MRNA accumulated, these results sugpest that the
phytohemapglutinin deficiency in Pinto 111 is due to a reduced transcription rate and

ity

possibly an instability of the MRNA. (AS)

(242
28298 GEPTS, ' OSBORN, 1.C; RASHKA, K BIISS, F A, 1986, Phascolin-
protein variability in wild forms and Jandraces of the comnon hean (Phaseolus vulparis):
evidence for multiple centers of domestication, Feonomic Botany 40(4):451-368. Fn., Sum.
En., 35 Rel, 1 (Dept. of Botany & Plant Sciences, Univ. of California, Riverside, CA
92521, USA)

Phaseolus vulgaris. Germplasm Sced. analysis. Proteins. USA.

A sample of 106 wild forms and 99 landraces of common bean from Middle America and
the Andean Region of South America was screened for variability in phaseolin seed pro-
tein using l-dinensional SDS-polyacrylunide gel clectrophoresis and  2-dimensional
isoclectric focusing SDS-polyacrylamide pel clectrophoresis. ‘The AMiddle American wild
forms exhibited phascolin patterns similar ta the 'S* pattern described previously in culti-
vated forms, as well as a wide var. of additional banding patlerns such as 'NM* (Middle
America) types, not encountered among common bean ¢v. The Andean wild forms
showed only the “I" phascolin pattern, also described previously among cultivated forms,
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Landraces [rom Middle America showed 'S* or *§*-like patterns cxcept for 2 lines with “1”
phascolin. In Andcan South Amcrica, a majority of landraces had the “I'; 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’ (1Tuevo de
Huanchaco), and “A; (Ayacucho) types, which are new patterns previously undescribed
among wild and cultivated beans. [n each region (Middle America and Andcan South
Amcrica) the seeds of landraces with “I'* phascolin were significantly larger than those of
landraces with ‘S; phascolin. No significant differences in seed size were observed among
landraces with “I%, ;C’, ‘H’, and 'A’ phascolin types of the Andean region. Data favor 2
primary arcas of domestication, one in Middle America leading to small-sceded cv. with
‘S’ phascolin patterns and the other in the Andes giving rise 10 large-seeded cv. with T
(and possibly "C’, "1", and "A’) phaseolin patierns, (AS)

0243

27337 OSBORN, T.C; BLAKLE, T GEPTS, Pg BLISS, F.A. 1986, Bean Arcelin, 2.
Genetic variation, inheritance and linkage relationships of a novel sced protein of
Phascolus vulgaris 1. Theoretical and Applicd Genetics 71(6):847-855. En., Sum. En., 12
Ref, 1L (Dept. of Agronomy, Univ. of Wisconsin, Madison, WI 53706, USA)

Phascolus vulparis. Proteins. Sced. Inheritance. Germplasm. Cultivars.  Genetics, Cross-
breeding. resistance. Stored gram pests. USA. CIA L2,

Crude proteins from sceds of wild bean accessions of Mexican origin werc analyzed by
t-dimensional  SDS-polyacrylamide  gel - clectrophoresis. Sceveral  accessions  had
clectrophoretic patterns showing unique protein bands. When analyzed by 2-dimension:l
isoclectric focusing-SDS-polyacrylamide pel clectrophoresis, 4 protein variants that had
clectrophoretic mobilties similar to eacki other but ditferent from the other major seed
proteins, phascolin, and lectin, were observed.  All 4 variants, which have not been de-
scribed in cultivated bezns, were tentatively named Arcehn protein sand designated as
Arcelin 1, 2, 3, and 4. Arceling 3 and 4 had polypeptides that comigrated on
2-dimensional gels and these variants oceurred in accessions that were collected in the
same location.  Analysis of sinple 2 seeds from crosses among Arcelin-containing lines
and from crosses between cultivated bean lines without Arceln and Arcelin-containing
lines revealed  that  differences in Arcehin polypeptide  expression  were  inherited
monogenically. ‘Fhe alleles for different Arcelin varants were codominant to each other
and dominant to the absence of Arceling The pene(s) controlling the presence of lectin
proteins (less than 0.30 percent recombination). “The possible origins ot Arcelin genes
and their potential role in the bruchid resistance are discusscd. (AS)

(1244

28056 SULLIVAN, J.G; FREYTAG, G 1986, Predicting interspecific compatibilities
in heans (Phascolus) by seed protein clectrophoresis, Euphytea 35(1):201-209. Fu., Sum,
Fu., 22 Ref., 1L (101A Horticulture Field Lah,, 1707 S, Qechard St., Univ. of Nlinois,
Urbana, 11, 61801, USA)

Phascolus vulparis. Phascolus polystachyus. Phascolus metacalfei. Hybridizing. Analysis.
Proteins. Seed. Puerio Rico.

Sced proteins of 17 wild species of Phuascolus were separated by electrophoresis on
SDS-polyacrylamide gels. There was very little variation of the protein patiern within
most species, while considerable variation among, species was evident. Relative interspe-
cific similaritics of protein patterns were estimated using, Jaccusd's similarity index, and a
cluster analysis was performed on these values. ‘The resultant dendrogram generally
agrecd with previous rescarch on interspectlic relationships in Phascolus based on
morphological charactenistics, and also generally agrees with current information on
interspecific similurities based on hybridization studies. Suggestions are made regarding
interspecific hybrndizations among Phascolus species which have not been attempled, but
which may be possible based on cluster analysis. “These hybrids include . vulgaris x 7.
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polystachyus, P vulgaris x (P. polystachyus x . metcalfei), and P. anisotrichos x P.
angustissimus. (AS)

Methods

0245

5824 KLOZOVOA, E; KLOZ, J. Protein characters in species hybrids of the penus
Phascolus studied by means of serological methods.  Acta Agriculturae Scandinavica,
Supplement 16:225-228. 1966. En., 1.

Phascolus vulgaris. Phascolus coccineus. | ybridizing. PProtein content. Seed characters.

Protein characters in sceds of hybrids between Phaseolus vulgaris var.  nanus cv.
Veltruska Saxa (as mother) and P. coccineus var. coccineus semine nigro flore rubro or
P. coccineus var, coccineus cv. Weisse Ricsen (as father) were investigated and compared
with the interspecific marphological charzcteristics of Lamprecht (position of cotyledons
and shape of stigma) during 3 generations. ‘The protem character than distinguishes P,
coccineus from P, vulgaris behaves in the same manner as interspecific morphological
characters and thus, can be considered as another interspecific character. Repularities
were also established in the behavior of protein characters after crossing not only in the
Il generation but also in subscquent gencrations when they again behave as
morphological  characters.  No correlation was found  between the interspecilic
morphological and protein characters. (Summary by LB, ‘Trans, by L.M.F)

0246

1404 ADRIAANSE, A, KLOP, W,; ROBBERS, J.E.  Characterization of I"hascolus
vulgaris cultivars by their electrophoretic patterns.  Journal of the Science of Food and
Apriculture 20:647-650. 1969. En., Sum. En., 9 Ref, 11

Phasceolus vulgaris. Sced. N. Analysis. Cultivars. Fertilizers. Climatic requirements. Pro-
leins,

Thirty-two var. were characterized by means of starch-gel clectrophoresis of protein
fractions. It was concluded that the clectrophoretopram of a particular var, is unlikely
to be affected by external conditions such as N fervilization, soil and chmate and that the
protein patterns is probably controlled genctically. (Summary by Plant Breeding Ab-
stracts)

0247

H12 PALOZZ.0, A, DE; JAFFE, W.G. Immunoclectrophoretic stidies with bean pro-
teins. Phytochemistry 8:1255-1258. 1969, n., Sum. En., 17 Ref., 11

Phascalus vulparis. Proteins. Antisera. Analysis. Laboratory animals. Lipoproteins,
Phytohaemagglutinins.

Immunoclectropherograms of 24 extracts from different kidney bean var. differed, re-
vealing 8-11 precipitation lines. A crystalline protein and a pure globulin from black
beans gave idendical immunalogical reactions although their chemical composition was
different. antisera from rabbits sensitized with this crystalline protein produced 1-2 pre-
cipitation lines with different bean extracts. Hemapglutinating activity was found in 19
of the extracts, which originated 1-2 precipitation lines that could be stained with sudan
black. “I'his indicated the presence of lipoproteins; none of the hemapylutinin-free cx-
tracts originaled  stainable immunoprecipttates. It is concluded  that the bean
phytohemagplutinins are probably lipoproteins. (Authors summary)
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18023 ALLIL, L; BAKER, B.E. 1981. Constitution of leguminous secds. Scanning
clectron microscopy of proteins preparcd from Phascolus beans. Journal of the Scicncee of
Food and Agriculture 32(11):1069-1073. En., Sum. En., 10 Ref., 1.

Phascolus vulgaris. Proteins. Analysis. LElectron microscopy. Sced.

Proteins were isolated from citric acid and NaO1 extracts of navy beans, white kidney
beans, and baby lima beans (Phascolus lunatus).  Examination of the protcins under the
scanning clectron microscope revealed that several types of particulate microstructures
were present in the proteins obtained by citric acid extraction of the beans Tollowed by
precipitation by cooling.  Examination of the proteins obtained by extraction with NaOll
solution and isoclectric precipitation revealed the presence of only 1 type of
nonparticulate microstructure. (Author’s summary)

0249

15420 SATIHE, S.K; SALUNKIE, D.K. Functional propertics of the Great Northern
bean (Phascolus valgaris 1) proteins: emulsion, foaming, viscosity, and gelation propertics.
Journal of Food Science 46(1):71-74, 81, 1981, I'n,, Sum. En., 23 Ref,, H.

Phascolus vulgaris. Proteins. Composition. Analysis. Bean flour. Electron microscopy.

Functional properties of the Great Northern bean [lour, albumins, globulins, protein
conceatrates, and protein isolates were investigated. Protein coneentrates had the hiphest
water and ol absorption capacity (5.93 and 4.12 g g, resp.) among all the samples
studied.  Protein concentrates registered the highest emulsion capacity (72.6 g oil
cmulsificd g) while albuming had the hughest emulsion stability (less than 5 mi separation
of phasc in 780 h at room temyp. of 21 degrees Celsius).  Foaming ability of the Great
Northern bean proteins was [air and cosen. dependent. (Author’s summary)

0250

15419 SATHLE, S.K; SALUNKIIE, DK, Solubilization and clectrophoretic character-
ization of the Great Northern hean (Phascolus vulparis 1) proteins. Journal of Food Sci-
ence J6(1):82-87. 1981, Lo, Sum, ., 27 el N,

Phascolus vulpans. Composition. Protans, Biochenustry, Analysis.  Laboratory exper-
iments.

Protem content of dry bean cv. Great Northern, was 26,10 percent {dry wt. basis). the
isoclectric pli of the NaClextractuble protuns was about 4.4, Sceveral salts, NaO/ 1, and
HCT were employed to solubilize the Great Northern bean proteins, Ameong all the pro-
tein solubihzing agents, Na2C0O3, K2504, SDS, and NaO1 at resp. conen. of 0.5, 5,5
percent (all wivol), and 0.02N were found to be better protein solubilizers than the rest;
solubilizing, 93.6 ¢ of Lowry protein/100 p of Kjedahl protein. Albununs and globulins
accounted for 2118 and 73.40 percent, resp. ol the total bean proteins. Protein content
of albumins, globuling, protein concentrates, and protein isolates was 81.08, 92.26, 85.44,
and 9243 pereent (dry wit. basis), resp. SDS-polyacrylamide gel clectrophoresis
(SDS-PAGHE) of the bean Hour, albwmns, globulins, protein concentrates, and protein
isolates revealed the presence of 22, 14, 10, 14, and 11 subunits, resp. The bean Nour,
albumins, plobuling, protein concentrates, and protein iselates were characterized by the
predominance of subunits with apparent mol. wi. of 29,000, 266,000, 123,000, 146,000,
and 135,000 daltons, resp. Isoclectric focusing of the bean flour, albumins, globulins,
protein concentrates, and protem isolates indicated 15, 13, 15, 16, and 11 subunits, resp.
Mol. sicve chromatography ol the bean flour proteins, albutins, and globulins followed
by SDS-PAGI was also cimployed to study the complexities of these proteins. (Author’s
summary)
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0251

29160 YANAGI, 5.0.; MATUSURKURA, U; GALEAZZL, M.AM.; KITO, M. 1984,
Ultracentrifugal and clectrophoretical studics on common bean (Phascolus vulgaris) pro-
tein. Agricultural and Biological Chemistry 48(10):2457-2462. EFn., Sum. En., 14 Ref,, 1.
(National Food Research Inst,, Ministry of Agriculture, Forestry & Fisherics, Kannondai,
yatabe-Machi, Tsukuba-Gun, Iharaki 305, Japan)

Phascolus vulgaris. Seeds. Protcins. Analysis. Biochemistry. Japan,

Phascolus vulgaris seed protein was extracted with 85-95 percent efficiency, mildly with-
out precipitation or low ionic treatment. No distinet 11-12S, 285, nor 335 (which were
reported before) was observed by ultracentrifuge analyses of 11 var. ‘I'he main compo-
nents, 7S and 18-19S in acidic solutions, were scparated  with  sepharose 61
chromatography into peak 2(P2) and p.ecak | (1), resp. P scemed to correspond to Gl
(1 of P. vulgaris main proteins).  Following, DEAE-sepharose chromatography elimi-
nated a part of the minor components from P1. Sedimentation coclficients, dissociation-
association behavior, and mol. wi. of Pl were studied. (AS)

0252

29603 1USSAIN, A RAMIREZ, H; BUSTIUK, W.; ROCA, W. 1986, Fiell hean
(Phascolus vulgaris 1.) cunivar identification hy clectrophoreprams of cotyledans storage
proteins. Fuphytica 35:729-732, En., Sum. Fn., 11 Rel., II. (Dept. of Plant Science, Univ.
of Maunitoha, Winnipeg, Manitoba R3T 2N2, Canada)

Phascolus vulgaris. Cultivars, analysis. Seeds. Proteins. Identification. Canada.

Flectrophoretic pracedures were developed for seed proteins which can discriminate cv.
of field beans. Proteins were extracted from 7 var. {Aurora, Kentwood, GN-1140,
Midnight, R-275, Loop, and Swedish irown) and the exiracts were analyzed using acid
and SDS-polyacrylaumde pel electrophoresis. clectrophoreprams are presented to illus-
trate the results that can be obtwned with the methods described. Results indicate that
sufficient varialion s present among the 7 var, examined to alford unambipuous dis-
crimination and idenufication of the ev. Banding patterns were stable for each genotype.
(AS)

0253

20712 PLIETZ, I'; DAMASCHUN, G5 SCHWENKE, kD SCHLESTER, B, 1986.
Small-angle N-ray scattering investipations on sced proteins,  Nuhrung 30(3-4):245-250,
En., Sum. Fa, Del, Rus, 10 Rell, 1 (Central Inst. of Molecular Biology, DDR-1115
Belin-huch, Robert-Rossle- Str. 10, German Democratic IRepublic)

Phascolus vulgans. Snap beans. Seeds. Protems. Analysis. German Democratic Republic,
The 118 globuling from sunflower and rape seeds as well as from broad beans were in-
vestigated by small angle X-ray scattering. The 78 globulin from french beans was also
investigated by small angle Neray scattering. 1t has a molar mass of 145 x 10(5) f/mole.
‘T'he shape of the molecule is disk-like.  the molecule consists of 3 subunits separated by

deep clefts filled with solvent, and has a 3-fold symmetry axis perpendicular to the plane
of the disk. [AS (Lxtract)}

Fractions
0254
5054 RACUSEN, D FOOTE, M. Glycoprotein 1 in developing and germinating hean

seeds. Canadian Journal of Butany S1(2):495-197, In., Sun. En., 6 Rel., 11
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Phascolus vulgaris. Seed. Germination. I'rotein content. Laboratory experiments. Sced
coat, analysis. Sced character.

A study was made of the accumulation of glycoprotein 11 during sced development and
its subscquent disappcarance during germination. It was found to increase most rapidly
when growing bean sceds became gray and neared their maximal length and fresh wt,
During germination this protcin decreased most rapidly between 7-10 days. {Author's
summary) COl

0255

5773 JATFFE, W.G; HANNIG, K. Fractionation of proteins from Kkidney beans
(I’hascolus vulgaris). Archives of Biochemistry and Biophysics 109:80-91. 1965. En., Sum.
kn., 42 Rel., L.

Phascolus vulgaris. Protcins. Phytohemagglutinins, Amino acids. Sugars.  [lydrolysis.
Scrology. Analysis.

Proteins cxtracted from the sceds of black beans have been separated by ammonium
sulfate fractionation and free-Mlow clectrophoresis into fractions: 2 soluble in salt sol-
utions and 9 water soluble. Four fractions had hemapglutinating activity, but only 2 dif-
ferent hemagglutinating proteins could be determined with reasonable certainty.  Amino
acids and supars were determined in all fractions; rhamnose, fucose, palactose, xylose,
mannose, arabmose, glucose, an amino sugar, and onc unidentified reducing compound
were detected by a double-diffusion technigque between the dilferent hemagglutinating
fractions, as well as between the inactive fractions. Six dilferent precipitation lines were
observed when the water-soluble proteins contamning the 6 fractions, which precipitate
with ammonium sulfate, were submitted to immunoclectrophoresis.  Similar extracts
from red or white var. of Phascolus vulgaris gave very different patterns. (Author’s
summary)

0256

S7T75 PUSZTAL AL Studies on the extraction of nitrogenons and phosphiorus-containing
materials from the seeds of Kidney beans (Phascolus vulgaris). Biochemical Journa
94(3):611-616. 1965, En, Sum. Fn., 49 Ref,, 1L

Phaseolus vulgaris. N. . Seeds. Proteins. Antisera. analysis. Hydrolysis, Na. phl.

The conditions of extracting components contuning, N, P, and glucosamine from com-
mon bean seeds were studied. Protein dispersion was incomplete below pl 75 the exact
amount of protein extracted depended on the ptt and the jonic strength of the solvent.
protein extraction was practically complete at plt 7-9; but the relative amounts of the
mdividuat proteins obtuned sull depended on the pllof the extracting media, indicating,
a pll-dependent association/dissociation reaction between the protein molecules present.
“I'he extraction of material containimg P reached an optimum at plt 6-7; there was a del-
inite decrease in the amount of material contaming I” when sotubilized at higher ptt val-
ucs. On the other hand, precipitates obltained with trichloroacetic acid retained very little
material containing P, ‘The signilicance of these findings is discussed.  (Author’s sum-
mary)

0257
8685 KOZ, J; KLOSOVA, F.; TURKOVA, V. Chentotaxenumy and genesis of protein
characters with special reference to the genus Phascolus, Prelin 38:229-236. 1966, I'n,,

Sum. En., Cs., 16 Ref,, N,

Phaseolus vulgaris. Sced. Proteins, Analysis, egume crops. Cotyledons. Cross breeding.
ITybrids.
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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
Phascolus were compared with those of P. vulgaris and P. aureus. 1, vulgaris appeared
10 be closely related to a group of endemic American species.  Protein characters were
clearly correlated with geographical distribution. Scions of P, vulgaris were grafted onto
stocks of species of Phaseolus and other genera. A positive correlation was found be-
tween praft affinity and protein characters. A positive correlation was also found be-
tween the crossablity of species of Phascolus and the degree of similarity of protein
characters.  Immunoclectrophoreograms of the cotyledon albumens of P, vulpars and
. coceineus showed a marked didference. “The F1 hybnds between these species were
intermediate both in protein characters and morphological leatures. The 142 generation
segrepated into maternal, paternal, and transiuonal types with respect to protein and
morpholegical features. Thus it is concluded that sinnlar Laws povern the genesis of both
protein and morphological characters. (Summary by Plant Breeding Abstracts)

0258

S35 RACUSEN, 1 FOOTE, M. The major plycoprotein in germination bean sceds.
Canadian Journat of Botany 49:2107-2111, 1971, Fn., Sum. En., 18 Ref, 11,

Phascolus vulpans. Proteins. Germmation. Seed. pll. Na. CL Soluble carbohydrates.
Anuno acids. Analysis. Hydrolysis,

Hean seeds yielded a soluble plycoprotem that accounted for about 35 percent of the total
protein as  detenmined by combmed  analysis  with DEAl-cellulose  and  disc
clectrophorests. Gernination for up to 114 h had hde elfect on this plyeoprotemn or on
the total soluble protemn. “Fhe glycoprotem had an apparent mol. wt. of 130,000 (6.1 S),
contaned 1.7 pereent N oand yiclded mannose, plucosanine and some pentose upon
hydrolysis. (Author's sumimary)

0259

14298 INSHINO, K ORTEGA, D, M. Fraccionamiento y caracterizacion de Jas
proteinas  de reserva mas abundantes en Lis semillas de Phaseolus walgaris 1,
(Fractionation and chiaracterization of the most abundant reserve proteins in Phascolus
vulgaris seeds). Ino Asances en I ensenanza y la investigacion en el Colegio de
Postgraduados de Claspingo, Mexico, 1973, pp 3233, IS,

Phascolus valpans Composiion Protem content. Protems. analysis.

A protemn content of 298 pereent, conssting of 75 pereent plobulin protein formed by 4
components tamed alpha, beta, pammia, and delta, was found in bean var. “nepro
mecental”. Compenent alphia s o non sulturated plvcoprotem, containing 95 percent
carbohydrates and Us porent hevosanime; 1t was olated homopencously by rel
(traton  This component shows aeans solubility 4t pl bt was not separated by a
treatment of ¥ A urea hut it was partially separated i an alkahne treatment 9 phi 12.5)
duiing 24 ho (Sumimary by PG Trans, by LoALE)

(a0

10176 McLEESTUR, R.Coet al. Comparison of globulin proteins from  Pliscolus
vulgaris with those from Vicia faba, Phytochemistry 12(13:85-93. En., Sum. Fa., 30 Ref,,
1.

Phaseelus valiare. Vi fabas Maturation. Seed. Proteins, Cotyledons, Seed coat,
Embryo. Analyan. 1 aboratorny expeniments,

Extraction of mutuning Phascolus vulpans seeds with an ascorbie acid-NaCl medim fa-
cibitated the preparation of 2 plobulin fractions which were shown by acrylamude pel
clectrophoresis and by analytcal ultracentrdugation o be campletely separated from
cach other. These 2 tractions, which are cquivatent to lepunun and vialn, were shown
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to differ [rom similar fractions from Vicia faba. Dissociation of the proteins of each
globulin fraction by SDS resulted in differing peptide band patterns for these 2 plants.
Conditions necessary for [ractionating the individual globulin components from bean
seeds are discussed, and the uscfulness of the specific names legumin and vicilin is ques-
tioned. (Author’s sumimary)

0261

12387 SUN, S-M.S. Isolation of physical and chemical characterization of globuling from
Phaseolus vulparis seed. Ph.D). Thesis. Madison, University of Wisconsin, 1974, 134p. En.,
Sum. In,, 60 Rel,, Il

Phascolus vulgaris. Sced. Gibberellins. Amino acids. Carbohydrate content.

Two globulin fractions, G1 and G2, obtained from french bean seed by an
ascorbate-NaCl extraction procedure developed in this lab (Mcl.eester et al., 1973) were
characterized in rerpect to the following physicachemical properties:  solubility,
clectrophoretic profile; amino acid content, carbohydrate content, mol. wt., configura-
tional and conformational changes, and genetic control of polypeptide subunit structure.
Both G1 and G2 were found to possess sonie propertics in common. ‘These include the
requirement of salt for solubilization; a low content of the sulfur-containing amino acids
met. and cystine, a high level of aspartic and glutamic acids, and the pr sence of carbo-
hydrate. Both fractions undergo pll-dependent dissociation and have principally random
coil and beta-structure, properties that have heen noted for globulins from several other
legume sceds. Despite the above similaritics, these 2 fractions were found to differ from
their equivalent plobulin fractions from other legume sceds in their clectrophoretic pro-
files, mol. wi., and subunit structure. Moreover, they differed from each other in repard
lo the following properties: the G globulin requires a higher salt concn. that doces the
G2 fraction for solubilization; they have dilferent isoclectric points (G1,4.4-5.6: G2, 3.8),
and the G1 fraction contains 2.9 percent sugar and 0.6 pereent hexosamine, while the (G2
fraction contains 4.9 pereent sugar and 1.3 percent hexosamine.  furthermore, the Gl
lraction is capable of pil-dependent reversible dissociation between tetrameric (18.2S,
mol. wi. 654,000) protomeric (7.1, mol. wt. 163,000), and peptide (3.08, ol wt. 44,000)
configuration forms, while the G2 fraction (6.6, mol. wt. 143,000) docs not undergo
reversible dissociation, but trreversible dissociates into its peptide components (1.6S, mol.
wi. 16,500) wt pil 13.0. The 1omzation of the buried tyrosine residues in G1 globuhn is
a time-dependent process while that in the G2 {raction is not;, and the G2 fraction ap-
pears ta contain more random coil and beta-structure, and less alpha-helix than does the
G globulin. “the G plabulin consists of 3 polypeptide subunits with mol. wt. $3,000,
47,000, 43,000 while the G2 appears to consist of one mayor polypeptide with a mol. wt.,
32,000, A preparative SDS gel electrophoresis system was developed in this study which
permitted the quanttative 1solation of the subunits of G1 glohulin, T'his procedure will
also be of value for other protens hiving polypeptide subunits whose mol.  wt. differ
little from each other. Iilferences in the polypeptide subunit structure of G1 globulin for
some cv. appear to be under the control of one pair of alleles as judged by evidence from
clectrophoretic patterns of single-seed extracts, Substantiation of genetical differences in
definitively characterized seed proteins will be of use to plant breeders in the development
of nutritionally enhanced bean plants, and represent a necessary step in understanding the
regulation of higher plunt protain synthesis at the mol. level. (Summary by Dissertation
Abstracts)

0262
8642 ISHINO, K; ORTEGA 1., M. Fractionation and characterization of major re-
serve proteins from seeds of Phuseolus valgaris. Journal of Agricultural and Food Chem-

istry 23(3):529-533. 1975. Fn., Sum. En., 39 Rel., 1L ‘

Phascolus vulgaris. Proteins. Seed. Amino acids. analysis. Carbohydrate content. Com-
position. Laboratory experiments,
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The globulin fraction (75 percent of the total protein) of bean Phaseolus vulgaris var.
Negro Mcecentral consisted of 4 major components alpha, beta, pamma, and delta, desig-
nated in order of decreasing clectrophoretic mobility, which accounted for 50, 19, 10, and
12 percent of the globulin, resp. 'The component (14.55 percent of N) had a §20, w0.53
pereent 7.42 S and an approx. mol. wt. of 170,000,  Also this component was a
glycoprotein which contained 4.95 percent of carbohydrate (as mannose) and 1.19 per-
cent of hexosanune (as glucosamine) and was delicient in the sulfur-contaimng amino ac-
ids.  Although neither 8 M urea nor 0.2 N 2 mercaptocthanol treatments induced
dissociation of the alpha component, alkul treatment 9ptl 12.5) caused dissociation into
the subunits, although not completely even alter 20 he “The betaand pamma components
dissociated wmmediately with alkali. At pll 4.1, 62 pereent of the globulin remained sol-
uble i acetate bulfer with micro = (.5, and 57 percent with micro =~ 0.1, T he resolu-
bility of acid preaipitated protem was 65 percent in the phosphute butfer (plt 7.5), micro
= 0.5, the alpha and beta components seemed 1o form msoluble complexes during
acidilication. (Author’s summary)

0263

6220 SUN, SN BUCHBINDER, B.US HTALL, T.C. Celi-free synthesis of the major
storage protein of the bean, Phascolus sulgaris L. Plant Physiology 56:780-785. 1975. En.,
Suam. Fn., 27 Rel, 1.

Phascolus vulparis. Proteins. Analysis. Cell structure. Cotyledons, Sced. Sucrose. Amino
acids, USA.

As seeds of the french bean (Phaseolus vulpares [oocv. Tenderpreen) mature, a single
protein, G1 plobulin (analogous to fegunmn), represents the majority of protem synthe-
sized. Wished polysomes extracted from developing cotyledons had hittle endogencous
activity in amino aad ancorporation; but on addition to cell-free extracts from wheat
perm, active incorporation was obtumed, the Jevel being sinilar to that with viral RNA
as mwessenger. The Mg(23) optimum far protem synthesss i the presence of bean
polysomes wis o mN, compared swith 3 mM for syntheas of viral polypeptides in the
heat perm systern Ulsine 122 tovn as anwnhubitor, 1t was shown that 29 pereent of the
icorporation depended on amtiation esvents. clecivophoretie anadyas ol the total
polypeptide products of cell-free snthesys gave o disperse profile. Centrifupation to pe-
move polysome-hound peptides abter o0 nun of mcabation pave a supernatant having a
product with the same clectrophoretic mobility as G elobunn and contaming 26 pereent
of the radioactivity present nt he pel Protan cluted from this peak was subjected to
reclectraophoresis and shown to conart of the 3 polypeptide subumts charactenistics ol
Gl oplobulime (Auathor™s sunimuary)

0261

8641 SUN, SO HALL, T.C0 Solnbility characteristies of glohualing from Phascolns
seeds in regard to their isobatton and claracterization, Jowrnal of Apricaltural and Food
Chemistry 23(2): 184-189. 1975, Fo., Sum. o, 2o Rel, L

Phascalus vulgarn, Seed Proteins, Analysis, pl .

Gel electrophoresss was uaed to compare the relative effiaiency of several extraction pro-
cedures for seed olobulin fractions trom Phaceolus vulpans without cross-contamination.
Acidic condiions were shown to he prevenbady effective. The isoelectnic point ol the
plobubin 1 fraction was tound to be at phl 33250, and that the plobulin 2 fractuon was
at pte 370 difterences csobubnhty charactenstics tor these fractions in respect to protein
and salt conene, temp, and 1o speaes are detaded (Sumimary by Bield crop Abstracts)

[N}
7224 BARKER, R.D. et al. Purification and characterization of the major storage pro-

teins of Phascolus sulgaris seeds, and theie inteaceltular and catyledonary  distribution,
I'hytochemistry 15:751-757. 1976, e, Suni. b, 30 Rel, 1L
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Phascolus vulgaris. Protcins. Sced. Storage. Cotyledons. Amino acids. Composition.
Analysis. Carbohydrate content. England.

Scveral extraction and fractionation procedures were employed to isolate the major stor-
age proteins of mature seeds ol Phascolus vulgaris cv. Seafarcr; 3 proteins that were
soluble at pI1 4.7 and 1 that was insoluble at that ptl were identified. "T'he characteristic
subunits of the 3 pIl 4.7-soluble proteins had MWs S0000 and 47000, 32000, and 23000,
resp.; those of the ptl 4.7-insoluble fractions had MW 60000 and 20000. Amino acid
compositions, N-terminal amino acid residues and the presence of carbohydrate in these
proteins were determined.  All these proteins oceurred in the protein body fraction, and
their relative amounts were different in the outer and central parts of the cotyledons,
(Author’s summary)

0266

6367 DERBYSHIRE, I WRIGITT, DA BOULTER, 1. Review: legumin and vicilin,
storage proteins of lepume seeds. Phytochemistry 15(1):3-24. 1976, En., Sum., En., 27
Ref., 11

Phaseolus vulgans. Sced. Storage, Seed characters. Protein content. Legume crops. Sced
coat. Amino acids. England.

‘The structure, location in the sced and distribution of the storage protein of legume sceds
are described. Method which have been employed for the extraction, punfication, and
charactenizatinn of sced globulins are reviewed in relation to modern biochenucal prac-
tice. the physical, chemucal, and immunological charactenstics of the classical legumin
and vialin preparations from Pisum sativum are summarized, and the distributions of
proteins with sedimentation coctficients andyor immunological determinants similar to
those of legunmin and vicihn are tabulated.  The structure and composition of various
purified legumin and vicin-type proteins from a variety of legumes, including Phascolus
vulgaris, are compared. (Author's summary)

0267
6417 DERBYSHIRE, BOULTER, 1. isolation of legumin-like protein from

Phascolus aurcus and Phascolus vulgaris. Phytochemistry 15(3):411-414. Fn,, Sum. Fn,,
43 Ref, 11

Phascolus valpans. Phaseolus aureus. Proteins. Seed. Storage. N.S. Amino acids. Com-
position. England.

An 1S seed plobubn has been isolated from Phaseolus aureus and P, vulgaris by zonal
isoclectric preciprtation and the MAWSs of the constituent subunits determined. The pro-
tein of Poovulgaris oceurs in the protem body fraction and nts chemical composition, in-
cluding the N-termmal amino aads and amno aaid composition, has been determin-d.
The sinnlarity between the T1s plobulin of the two Phascolus spp. and legumin from
other legumes is discussed. (Author’s summary)

(3208
8487 STOCKMAN, DR HALL, T.CH RYAN, LS. Affinity chromatopraphy of the
major seed protein of the bean (Phascolus volgaris 1.). Plant Physiolopy 58: 272-275.
1976, V., Sum. Foo, 18 Ref, 1L
Phascolus vulpars. Sced. Protemns. Analysis. Laboratory experiments.
The major globuhn of the french bean (Phascolus vulgaris 1..) undergoces a reversible
pll-dependent polymerization. At pll values above 0.5, the monomeric form ol the

protem predominates; and at ptl values below 6.5, the protein occurs as a polymer,
probibly & tetramer. At extremes of plii, the protein dissociates further into peptides.
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The reversible pt{-dependent interaction between globulin subunits is used in this report
as the basis for an affinity chromatography procedure for isolation of the globulin. ‘F'he
major globulin from several genetic variants can be obtained in gram quantitics and does
not indicate the presence of any impurities on discontinuous sodium dodecy! sulfate gel
clectrophoresis. (Author’s summary)

0269

5962 NIERS, J.C; OLSON, A.C; GRAY, G.ML Bean protein separations using labo-
ratory and continuous decanter centrifuges.  Journal of Food Sciences 42(2):367-369.
1977. Ln,, Sum. En,, 6 Rei., I '

I'hascolus vulgaris. Proteins. Protein content. Seed. pli. Processing. Laboratory exper-
iments. Analysis. N.

California Small white bean meal was given 3 acidic extractions at low pil followed by 3
at high pll by laboratory and pilot plant procedures under similar conditions. Extracts
and residues were neutralized to pll 6.5 and lyophilized. Acid-extracted bean solids were
32 pereent of the origin. | bean meal by both laboratory and pilot plant procedures. I'he
basic-extracted solids we e 6 percent by the 2 procedures. Protein content in the acid
extract was 14 pereent of the original meal by both procedures whereas that in the basic
extract was 3 percent. M he decanter-centnfuge was eflective for the separation if the
ground bear was not too fine. (Author’s summary)

0270

20605 BOLLINI, R CHISPEELS, MU 1974, Characterization and subceellular local-
ization of vicilin and phytohemagglutinin, the two major reserve proteins of Phascolus
valgaris L. Planta 142(3):291-298. Fu., Sum. Fan., 26 Ref, 11

Phascolus vulgaris. Cotyledons. Proteins. Analysis. Phytohemagglutinins.

Lxtracts of Phaseolus vulgarns cotyledons contained 2 abundant proteins, vicilin and
phytehemagalutimn. Vicihn, a 6.9S protein fraction at neutral pll, associated to an 18.08
form at ptt 4.5 and had 3 nonrlentical subunits with mol. wt, of 52,000, 49,000, and
46,000, Phytohemagglutimn, a 6.4S protem fraction, had 2 ronidentical subunits with
mol. wit. of 331,000 and 36,000, Phytohemagglutinin - could  be  separated by
isuelectrofocusing with mol. wt. 34,000 and a mitogente and erythroagglutinating, protein
[raction which contamed both subunits. Viclm is apparently identical with the so-called
plycoprotein 11 and with globulin G while phytohemapglutinin is identical with gllobulin
G2, Since viahn and phytohemagglutinin are internationally used names there is no need
to introduce new names to deseribe Poovulgans reserve proteins.  Both proteins are
citabolized in the course of seedling growth and are located in the protein bodies, indi-
cating that they ate reserve protems.  Vialn isofated in its 18.0S form from the
cotyledons of younyg scedlings contams substantial quantities of smaller polypeptides, in
addition to the 3 original ones. it is suggpested that the presence of these small
polypeptides represents partial breakdown of the vicilin prior to its complete catabolism.
(Author’s summary)

027
13531 DAVIES, HLAL; DELAIER, DL Seed reserve-protein glycosylition in an in vitro
preparation from developing cotyledons of Phascolus vulgaris, Planta 146:513-520, 1979,

., Sum, Ea., 21 Ref, 1.

Phascolus vulgarts. Cotyledons. Seed. Protein content. Phytohemagglutinin,  lant phys-
wology.

A particulate preparation from developing cotyledons of P. vulparis was incubated with

uridine-5"-diphospho-N-acetyl-D-glucosamine and by polyacrylamide pel clectrophoretic
analysis it was shown that the labelled N-acety] glucosamine (GleNAe) was incorporated
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into the principal reserve protein of the cotyledons, vicilin and also into
phytohaemagglutinin. some of the labelled product also reacted with antiserum to vicilin
from mature sceds. In contrast it was not possible Lo detect the incorporation of labelled
mannose from guanosine-5'-diphospho-D-mannose into cither of these proteins by gel-
clectrophoretic analysis of the mannosc-labefled products, but a low incorporation of
mannose into material which reacted with antiserum to vicilin was observed. The pre-
dominant plycosylation reaction in vitro was therefore probably a transfer of GleNAc
alone, rather than in combination with mannose as performed oligosaccharide. (Author’s
summary)

(0272

16086 BROWN, J.W,; BLISS, LA HALL, T.C.  Microheterogencity of plobulin-1
storage protein from Frer ch bean with isoclectrofocusing.  Plant Physiology 66:838-840.
195u. En., Sum. En,, 11 Ref,, H.

Ihascolus vulgaris. Snap bean. Sced. Proteins. Biochemistry. Analysis.

The major storage protein fraction, globulin-1 protein, of French bean was analyzed by
2-dimensional clectrophoresis. ‘The protein pattern suggested a more complex system for
globulin-1 protcin than the modet of 3 polypeptides, alpha, beta, and gamina, differing in
mol. wt. [soclectrofocusing analyses of the individual proteing showed that cach exhibited
charge microheterogeneity over a similar pH range. Isoclectrofocusing banding patterns
may help to understand the relationships between the globulin-1 polypeptide subunits.
(Author's summary)

0273

21769 CHANG, K.C; SATTERLLELE, L.D. 1981, Isolation and characterization of the
major protein from Great Northern beans (Phascuius vulgaris). Journal of Food Science
46(5):1368-1373. Fn., Sum. Fn., 30 Rel, 11, (Food Urotein {tesearch Group, Dept. of Food
Science & Technology, Univ. of Nebraska, Lincoln, NE 68383, USA)

Phascolus vulgans. Proteins. Analysis. Digestibihity. Amino acids. USA.

The major protein of Great Northern beans was isolated through salt extraction,
ammonium  sulfate fractionation, peb Aluation, and  DEAE-cellulose ton exchange
chromatography.  Physicochemical properties of the major bean protemn were deter-
mined. Results from heat stabihity studies showed that the protein was most stable at pH
values between d4-6. A complete unfolding of the bean protein was not essential in order
to improve s digestibality. ‘Fhe native protem had a compact structure and therefore was
resistant to the attack by proteolytic enzymes. A glycopepuide containing a N-plycosidic
protein-carbohydrate hinkage, isolated from a protease digestion ol the magor bean pro-
tein, was also characterized. Resulis imphed that the carbohydrate moiety might have a
regative influence on the digestibility of the native protemn. (Author’s sumimary)

0274

27378 IERNANDEZ UL 1LY ORTEGA D, ML 1985, ‘Trypsin activity on globulins
and alhumins [rom common hean seeds (Phascolus vulgaris 1), Bean lmprovement Coop-
crative.  Annual Report 28:30. Fn,, 4 Ref. (Colegio de Postgraduados, Chapingo 56230,
México)

Phascolus vulgaris. Trypsin. Sceds. Proteins. Temperature. Laboratory experiments.
Analysis, Cultivars. Inlibitors. Mexico.

The localization of the trypsin inhibitors in the protein fractions of sceds of 4 dry bean
var. (Negro Mecentral, Flor de Mayo, Canario 107, and Negro Tropical) and the effect
of the heat denaturation were studied. “Fryptic activity (200 micrograms/ml) was assayed
during 10 min on 1 percent casein (phl 7.6) as a substrate. ‘The same amount of trypsin
was tested on the casein substrate, with the addition of 500 micrograms of globulinic and
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albuminic fractions, native and heat denatured (93 degrees Celsius) for 20 and 40 min.
The antitryptic activity was located in the albumin fraction. By heat treatment of the
albumin fractions, the trypsin inhibitor was partially inactivated; however, the addition
of the heat-denaturcd globulin fraction yiclded a higher trypsin proteolytic activity.
(CIAT)

0275

27083 PERNOLLET, J.C. 1985, Biosynthesis and accomulation of storage proteins in
seeds. Physiologie Vepetale 23(1):45-59. En, Sunn. En, Fro, 113 Rel. (Lahoratoire 4°Ftude
des Proteines, Departement de Physiologie et Binchimie Vetales, Centre Inst. National de
Recherches Agronomiues, Route de Saint-Cyr, 78000 Versailles, France)

Phascolus vulgaris. Proteins. Seed. Genes. Plant breeding. France.

The biosynthesis of sced storage proteins of cultivated species belonging to 2 botanical
groups accumulating 2 kinds of proteins, prolamins in maize, wheat, and barley and
globulins in Phascolus vulparis, peas, and soybeans, is reviewed. ‘The time course accu-
mulation of 1eserve protein proups in the developing storape tissue (endosperm for
cereals and cotyledons for legumes) and the formation of protein bodies are described,
and seud storage proteins and animal secretory protemns are compared.  the ¢o- and post-
transtational modifications are discussed in relation to their mode of synthesis.  the or-
ganization and expression of the relevant penes and some factors controlling protein
synthesis are outlined and the prospects of using plant gene transfer through penetic en-
gincering in order to improve the quantity and quahty of the seed proteins are considered.
(AS)

0276

28640 BOLWELL, G.I'. 1986, Nlicrosomal arabinesylation of polysaccharide and
clicitor-induced  carbohydrate-hinding plycoprotein in Freneh hean.  Phytochemistry
A5(8):1807-1813. I'n,, Sum. Fn,, 45 Rel, 1L (Dept. of Biochemistry, Bourne Building,
Royal Holloway & Bedford New Colelge, Unive Of London, Feham, Surrey, TW20 0EX,
Fngland)

Phascolus  vulparis. Snap beans. Analysis. Phytohemsapglutinins. Proteins. United
Kingdom.

In contrast to microsomal membranes from suspension cultured cells of French bean cv.
Canadian Wonder undergomg primary wall synthesis, which incorporated acabinose di-
rectly from undime 5 -diphosphiate-bet Toarabiose into arabinan, membranes from cells
treated with funpal ehientor catalyzed the formation of a lipad ohigosacchande nnermediate
in the arabinosylation of an mducible Mo 42500 piycoprotein. These vanations in the
patterns and mechanem of arabinosylation obsersed between the cells in response to the
differing stumult were detected in both the kinetics ol ncorporation and the demon-
stration that the bpud ohposaccharnide alter punfication on ion-exchange chromatography
could act as prumary donor for the plycoprotem and not polysaccharide. These results
distinpuish mechamsms for  the  transfers of arabmose  onto plycopratemn and
polysacchande by enzyme systems known to be immunolopically distinet. The fungal
ehertor-induced Mr 42500 plycoprotem binds to thyroglobulin- and fetuin-sepharoses in
a spectiic manner and tins binding, s presented by chiin oligomers. The plycoprotein
thus appears to be a carbohydrate-binding, proten and the sugar specificty topether with
the demonstration of hydroxyprohne residues inoaad hydrolysates of the glycoprotem
purificd by affimty chiomatopraphy indicites a close simlanty 1o the arabinosylated
hydroxyproline-rich lecting of the solanacea, which can function as bacterial agglutining.
The Mra2500 plycoprotem, which underpoes rapid transient induction, also clearly dif-
fers from other extensin-like hydroxyproline-rich plycoproteins, arabinogalactan proteins,
and the characteristiz bean seed lecting phytohemagglutinin, in a no. of properties. (AS)
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28964 DOYLE, 1.).; SCHULER, MAG GODETTE, W.D.; ZENGER, V. BEEACHY,
R.NG SLIGHTON, J.L.. 1986. The plycosylated seed storage proteins of Glyeine max and
Phascolus vulgaris.  Structural homologics of genes amd proteins.  Journal of Biological
Chemistry 261(20):9228-9238. Fn, Sum. En., 61 Ref., 1. (I..11. Bailey Hortorium, 467
Mann Library Bidg., Cornell Univ., Ithaca, NY 14853, USA)

Phascolus vulgaris, Seeds. Proteins. Phascollini, Analysis. Biochemistry, USA.

Considerable information is now available concerning the 7 § seed storage proteins of
legumes and the genes that encode them. The gene encoding a beta-type subunit of
phascolin (PVLU beta), the 7 8 protein of common bean, was compared with the pene
. coding an alpha’-subunit of beta-conplycimin (GMA alpha), the 7§ protein of soybean.
The comparison involves 2880 base pairs of PVU beta and 3836 base pairs of GMA
@'pha’ and includes approx. 1 kilobase pair ol 5"-fanking sequences, and 5° and 3° un-
translated sequences, as well as the 6 exons and S introns that are found to oceur in sim-
ilar position sin both genes. Conserved sequences in the 5flanking regions of these genes
are discussed in light of their potential regulatory vole. [AS (Extract))

Mutations

0278

IB21 SARAFIL, A, Ulilisation de rayons ionisants dians Pamelioration du haricot
(Phaseolus vulgaris 1..).  (Use of ionizing radiations in hean breeding).  Annales de
FAmelioration des Plantes 23(1)77-81. 1973. Fr., Sum. Fr., En., 9 Ref.

Phascolus vulgaris. Mutation. Cultivars. Irradiation, Co. Sceds. Proteins. Yicelds. Pro-
ductivity. France.

Sceds of 4 bean var. irradiated with garmma and neutronic rays were studied from
1907-70. the M3 mutants were higher yieldimg than the nomrradiated var. Six mutants
of 2 var. were compared with the checks lor pereentage of protein and sced wit. Some
of the mutant had secds 128 percent bigper and 148 percent richer in protein. T'here
was i positive and sipificant correlation (r 0.703) hetween the pereentage of protein
and seed wi. of mutants and checks. (Author's summary)

0279

8992 RUBAIHAYO, PR Gamma-ray induced mutations in Phaseolus vulgaris (1..).
East Alrican Apricultural anil Farestry Journal 41(2):134-138. 1975, Fn., Sum. Fa., 10
Ref, 1L

Phascolus vulgaris. liradiation. Mutation. Protein content. Seed coat. Genes. Sceed.
Yields.

Following treatment of dry seeds of Phascolus vulgaris var. Banja with 5 doses (7, It,
[, 17 and 21 kR) of gamma ravs, a no. of desirable mutants were isolated in the M2
generation. “The M1 peneration had shown physiological stimulation of growth at low
doses and growth retardation at high doses. Several mutant lines showed stenificant im-
provement in seed and protein yield compared to the mitial ine, (Author's summary)

0280
15201 MeGINNIS, J. 1978, Nutritional evaluation of varietios and heeeding lines of sry

beans (Plaseolus vulgaris) and studies on improvement in the nutritional value of beans by
gamnu irragiation. A report, Pullman, Wiashington State University, 119p. Fn,
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Phascolus vulgaris. Cultivars. Sceds. Irradiation. Nutritive value. Plant breeding., Cook-
ing. Amino acids. USA.

A series of reports is given on expt. conducted by 4 projects of the Department of Ani-
mal Sciences, Washington Stute University (USA) on the nutritional value of bean cv.,
breeding hines, and genetic crosses and on the improvement in the nutritional value of
beans and other gramn legumes by pamma irradiation. The results of ditferent prowth
trials in poultry with different levels of beans in the diet showed that beans at a 50 per-
cent level decreased growth and feed elficiency. Result. swed marked variabihity in the
nutritional value of the different bean cv. and breeamy lines, indicating that plant
breeders can improve the nutrittonal value ol beans throuph penetic crossing, and se-
lection. Various cv. and breeding lines were subjected 1o gamma irradiation and fed to
chicks and rats.  Gamma arradiation improved chick growth in companson with
nonirradiated beuns; results also showed that cv. and breeding ines were improved by
approx. the same magmitude, indicating, that all the tested materials contained the same
factor that was being inactivated or destroyed by irradiation. Even after cooking and
gamma irradiation, bean growth and feed efficiency was inferior to that of the control
diet (SUM and glucose). 1 other trial son the clfects of different processing methods on
the nutritional value of beans, it was found that salt-soaked beans gave better chick
growth than beans soaked only in water. In addinonal studies no effects were obsurved
of the frequency of irrigation and location of the crop on bean protein content. Separate
progress reports with detaled results are incuded. (Summary by AJC. ‘I'rans. by
LML)

0281

(46 RUBATHAY O, PR The performance of pamma-ray induced mutants of three
pulse crops. In Sced protein improvement by nuclear techniques, Vienna, Austria, Inter-
nationad Atomic Fnergy Agency, 1978, pp.235-241, Fo., Suni En., 2 Ref.

Phaseolus vulparis. Mutation. Seed. Protein content. Yields. Cultivars. ield exper-
iments. Legume crops. Producton. brradiation. eanda

The M6-MY ceneranons ol white seeded heans, French bans, and soybean ehite mutants
were eviduated for thewr seed and protein yield potential in rephaated trials over several
seasons, Several mutant hnes of cach crop with sipnificanty gher yield potential than
the nutial Iines were dentfied and given to the government field tnals officer for further
testing on stations throughout Upanda tor at least 3 more seasons. Results will then be
considered by the National Variety Releane Committee of any of these mutants show
outstandmg, performance in these tnals, (Author’s summary)

14702 REDDY, S0 PURBOLS, ML MeGINNIS, Jo Flleet of pamma irradiation on
nutritional value of dey field heans (Pliaseolus sulgaris) for chicks,  Journal of Nutrition
TOCT 31 307-13102. 1979, L., Sum, I, 17 Rel,

Phascolus vulparts, Trradution, Nutnuve value. Diets, Digesubility,  Enzymes, Protein
content. Cultivars.

The effect of pampiirradintion [(060)Co)| of different var. and breeding hnes of dry field
beans on chick prowth was deterpmined using, a chick growth assay in which the diet
contamed approx. 50 percent beans, Total protem (N x 6.25) i beans was not changed
apprectably by arradimtion (21 Mrad) but protem selubihty i water was decreased.
Irradiation increased i vitro enzymatic dipestibility of bean protem by pepsin and by a
mixture of trypsin, chymotrypsin, and peptidase. In the bioassay the diet was formulated
to derive hall of the total protein (22.6 pereent) from beans. autoclaved Pinto and Pink
beans pave sipmiicantly better prowth than Red Mexican and White Pea beans. The dif-
ferences between Red Mexican and White Pea beans were not signilicant except for Red
Mexican breeding hne noo RS-590 the nutrinional value of all var. of beans, based on
chick growth, was sigmibicantly improved by pamma irradiation. “The irradiation wreat-
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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 summary)

0283

14376 ROMERO, L; GARCIA, A, Electos mutapgénicos en frijol varicdad Jamapa,
(Mutagenic clfeets on beun varicty Jumapa), Méxieo, Northrup King y Cia, 19792, 17p.
Fs., 6 Ref. Paper presented at Reunion Anual de PCCMCA, 26a. Guatemala, 1980,

Phascolus vulpasis. cultivars. rradiation. Genes. Laboratory experiments.  Sclection,
Yields. Protein = woent Plant anatomy. Plant breeding. Agronomic characters. Mexico.

Artifictal means exist to incite penctic changes and it is not improbable that these means
will be used to reestablish penetic vanation, the teehnique to obtain greatest variation by
physical mutapgenic agents has been used in a great amount of crops and mutants of ag-
ricultural inteeest, including commercial var., have been obtinned by this proce In the
present study, the effects of Co 60 panuna rays were used to obtam greater mtion in
grain vicld and in the amount of protemn in beans. “Fhree penerations (M1, M2, and M3)
were used with 12 different doses of radiation from 0-30,000 rads; individual sclection was
practiced ineach generation and yields of these matenials, as well as vigor and ecarly-
1 aadration, were taken as abasis. Anncrease in the C.VL of both yields and protein was
obtained, indicating that the technique of irradiation was cffective i generating, penctic
vanahihity and subsequently e selecting the characters of apronomic interest. On the
other hand, 1t was feasible 1o select pood yielding penotypes with acceptable protein per-
centigre, since a Lol pereent dilferential in selection was observed for yields and 1588
pereent for protein percentape, compated to nonsselected bean var, Jampa. Finally a
stepwise analysis was conducted in order to select a represston model that could explain
yield response i such a way that the Tollowing model was selected as the best; R 51.01
S0065P(2) 0 00971(2) - 2570(2), where Pas the protein percentape, ¥ oare the days to
flowering, and U, the ranking of Uromycees, (Author's summary.  Trans. by LLALE)

(0281

22968 RONERO AL L 1980, Flectos mutagcénicos M) sobre ol rendimiento y cantidad
de proteina en frijol Jamapia. (Vutagenic NG elects on Janapa hean yield and protein
quality ). Fesis Ing. Apr. Jalisco, Mevico, Universidad de Guandalajara, 68p. Fop., 26 Ref.

Phiscolus valpans, Plant breedmy. Trradiation. Genotypes, Sceds, Selection, Protein
content. Seed characters. Yields  Statstead analysss. Muatation, Plant development.
Cultr ars. Geneties. Mexico,

The genctic varndion induced to a population of hean var. Jamapa by applving Co(6)
pgamma rays and to oselect penotypes with heh o yield and hagh protein percentage was
studied. Gammi radiathion doses Tor the 12 treatments ranged between 0-40,000 rads.
Ol the 500 seeds wrradhated treatment, the M was plantedan P Huerta (Jidisco, Mexico)
tor mdimadual selection, the M2 in os Belenes for individual selection, the M3 in La
Huerta for family evaluation, and the M for protem anadysis. Changes were observed
m the M1 oreparding seed coat eolor (from black to hpht brown) in treatments with
10,000 and 20,000 rads. Bean permination decreased from 57 to 24 pereent as radiation
mcercased from 20,000 to 30,000 rads, Growth and (owenp, were delayed with these
treatments, and cotvledons developed considerably. Tnthe M2, morphological modifica-
tions were observed i the leal and fohage color, Reparding, €LV, for yicld, an increase
in the varanee of some rradidion treatiments was observed mdicating that the ircadiation
techmque s clfective to create mutations or indace penetie varability, A sumlar response
was observed for protein percentige but the C.VL were lower at a lugher irradition dose,
The selection dilferential was 13.04 percent Tor yvield and 15.88 percent for protein. Other
bean var. should be wradiated and this sereenmy, process from high protein families
should continue for at least 2 more cycdes. H o lab. facilities are available, met. should be
taken as o criterion inorder to obtam igher protein quahty i the sclected population.
(Summary by EDITEC)
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25874 DMORALES S, R, 1984, Incremento del contenido de proteina en ol frijol comun
(IPhascolus vulgaris 1..) mediante irradiacion de ka scmilla con cobalto-60). (Increase in
protein content in common heans by mcans of sced irradiation with cobalt-60). Revista
Tikealia 3(2):93-104. s., Sum. Is., 8 Ref., 1.

Phaseolus vulgaris. Sced. Irradiation. Cultivars. Mutation. Agronomic characters. PProtein
content. Guatemala.

Sced of 4 bean var. (Suchitan, Cuarenteo, Jutiapan, and San Martin) at ‘12 percent hu-
midity was exposed to different doses ol Co-60 ganuma radiation. ‘The M1 (irradiated
seeds) were planted in 1982 using randomized block desipns with 4 replications for
Cuchitan and Cuarenteo, and with § replications for Jutiapan and San Martin. “The clfect
of radiation on the M1, M2, and M3 generations was analyzed.  Mutations were pencr-
ated for various characteristics such as days to flowering, growth habit, pod color, leaf
texture and size, and chlorophyll content. It was determined that doses between 15-20)
krad caused the largest no. of mutations. an analysis ol total protcin content was per-
formed for M2 of Cuchitan and Cuarenteo, and for M3 ol Jutiapan. The analysis
showed that the effect of irradiation, cspecially for doses between 15-20 krad, was the
broadening of the range of seed protein content percentape towards values lower or
higher than the control. The wider ranges of some irradiated materials allowed those
familics having a min. of 26 percent protein to be selected. In the Tuture itis expected to
obtain lines with acceptable yields and a higher sced protein content. (AS-CIA'T)

0286

26014 SALAZAR L., S, 1984, Eaaluacion de mutaciones inducidas por radiacion
gamma (Co-60) en dos variedades de Phascolus vulgaris F.. (Evaluation of mutations in-
duced by pamma (Co-60) radiation in two bean varictics).  Tesis Ing. Apr. Guatemala,
Universidad de San Carlos. 101 I's,, Sum. Is., 54 Ref,, 1.

Culuvars. Guatemala, Trradiation Mutation. Phaseolus vulgaris. Plant physiological dis-
orders. Protein content. Sced. Yield components.

Different doses of Co-60 gamma rays (0, 8, 15, and 30 krad) were evaluated in seeds of
bean var, Jutiapan and San Martin to (1) dentify those producing more mutations and
approx. 20 pereent lethality; {2) select matersal presenting dilferences in carhiness, leaf
lype, stem thickness, griun color, and other marphological mutations; (3) study the dif-
ferences in sensibility 1o radiation of the var. treated, using the physiofogical effects ex-
pressed in the M generation as criteria, (3} iccover seeds with a preater potential Tor
improving protein qualty and gquantity. Acute radiation caused physiological and ana-
tonue ctlects in the Mt generation that are only expressed in this generation: reduction
in plant height, decrease in no. of seeds treatment dose, low curvival at high doses, and
sterihity.  Doses of 20 and 30 krad produced 20 percent lethality in the M1, especially in
var. San Martin, The 30-krad dose produced a 34 percent reduction tn plant height in
var. San Martin and less emergence 1 the ficld for both var, also at 20 and 30 krad, less
flowering was observed in var. Jutiapan. Compared with the control, at high doses re-
ductions of S8 and S0 percent were observed in 100-seed wi. in the M1 for var, San
Martin and Juttapan, resp. Var. Jutiapan showed more mutations and morphological
changes in the M2, but it was demonstrated that most chianges obtained in the M2 are
not mutations but alterations due to general environmental ellects. 1 owever, good re-
sults were obtained for carliness and inforniation is given on some broad-leal mutants,
[AS (Extract)-CIAT|

Linvironmental effects
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6246 KKHAF, F.S; PLESHKOV, B.I>. The cffect of phosphorus regime on fractional
distribution and amino acid composition of proteins in bean. Doklady Botanical Science
157/159:126-129. 1964. Fn., 9 Ref.

Phascolus vulgaris. . Protein content. Amino acids. Composition.  Maturation. 1.caves,
Pods. Laboratory experiments,

The effect of a PP repime on fractional distribation and amina acid composttion of protein
from leaves and maturing pods of beans was studied.  Amino acid composition was de-
termined by paper partition chromatography in 4 solvent solutions, from precipitated
protein of aqueous extract obtained by homogenization, dhalysis, and centrifupation,
‘These methods of extraction are deseribed and the results of amino acid composition of
leal and pods are presented in 2 tables, 1t was concluded that the amino actd composition
of proteins from leaves and matiring pods of bean plants is fairly stable and is only
slightly affected by reducmg the amount ol P supphed; only in the borate soluble fraction
was there a certam reduction in amide content with P dehiciency. ‘There was also an in-
crease in cystine content of vartous fractions. (Summary by LH. Trans. by 1.M.15)

0288

6245 KHAL F.S; PLESKOV, B, Change in the composition of protein of hean seeds
as a function of the comditions of nutrition. Doklady Botanical Science [60/162:82-85,
1965, Fn., 15 RRef.

Phascolus vulparis. Seeds. Proten content. Amino acids. P. K. Nutritional requirements.
Nutrient solution. Sevd production. Yields. ] aboratory expeniments,

Lixpt. were conducted to determmne the influence of the conditions of I* and K nutrition
o amino acid composition of total seed proteins and the compuositton of indwvidual protein
fractions. Var. Saksa beans were grown m water cultures of Knop’s complete nutrient
muxture (NPK vanation) and on mnxtures with a 0.1 dose of P durmg the vegetation pe-
rod (NK variation) or a 0.1 dose of K (NI vanaton) in companson with the contents
of vhose elements i Knop’s mixture. Proteins were extracted by repeated treatments of
the flour obtiumed with a 0.2 M borate bulfer (pIE10.0) with an addition of 0.2 percent
sodhum bisultite. Individual protein fractions were 1solated by successive extractions on
the flour with water, with 1 M KCT, with 75 pereent ethanol, and with a bulier; successive
precipitations and purnifications were conducted. Annma acd compostiion of protein
hydrolyzates wus deternuned by paper chromatography; amides, according 1o the
Conway method; prolime, according to the Clunard method: and tryptophan, according
to Spies and chambers, P oand espeaally K deficenaes produced asubstantial reduction
of the content of protams extractable by water, and correspondimg merease in the con-
tent of proteins soluble i NaCl, which causes a detertaration’ of the assimilability of seed
protams. - Protew composttion is practically independent of nutrition conditions of the
plant. (Summary by LB, Trans. by L.MI5)

0289

11634 KON, S, Pectic substances of dry heans and their possible correlation with cooking
time. Jourual of Food Science 33:437-438. 1908, I'n., 10 Rel,

Phascolus vulgaris. Cooking, Nutritive value. Dyigestibility. Water content.

The var. Samilac, cultivated in Michigan (USA) was used to investigate if the deterioration
ol the cooking quality of beans stored at a high moisture and temp. is due to changes in
the pectie substances present in beans. shortly after harvest, the beans were divided into
2 Jots with moisture contents of 8.1 and 13.3 pereent by diyimg at roomn temp. under
vaccuum.  both lots were stored at 90 degrees Farenheit for 4 yr. | pectic substance
fractionation, 2 forms were used to extract the preapitated nrare: in 0.0 N NaOH and
I percent EDFA solution at pll 6.0 and in boiled distlled water, cooled and incubated
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with alpha-amylase (40 mg/g marc) at 40 degrees Celsius for 12 h at ptl 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 puctic substances in fractions extracted from both lots. [t is suggested that
the alpha-amylase treaument affects the solubility of pectic substance, wherefore higher
values were obtained for total pectin extracted with alpha-amylase treatments. (Sumnmary
by C.P.G. ‘I'tans. by L.M.F.)

0290

7507 WAGNER, 1LF, The influcnce of inorpanic nutrition on the nutritional value of
Sanilac pea beans.  PhID. Phesis. East Lansing. Michigan State University. 1968, 59p.
En., Sum. 1n., 54 Ref,

Phascolus vulgaris. P. Zn. Fe. N, Amino acids. Nutritive value, Analysis. Nutricnt ab-
sorption. Proteins. USA.

In trials in 1966-67, measurciments were made of the N and amino acid contents of seeds
of Phascolus vulgaris cv. Sanilac grown in soil with various levels of P, Zn, and Fe. In.
crease in Zn uptake increased the met.  content of the sceds, but amino acid contents
were not affected by P and Fe treatments. The N content of the seeds was not affected
by fertilizer treatments but differed by 16-17 percent from one year to the other. Nutri-
tional problems, arising from the fact that this crop’s nutritional value is somewhat de-
pendent on environmental conditions, are  discussed. (Summary by licld Crops
Abstracts)

0291

8577  SISTACHS, E. Electos de Ia fertilizacion nitropenada y la inoculacién en el
rendimicnto y contenido de nitrogens del frijol negro (Phascolos vulgaris). (Effects of ni-
tropen fertitization and inoculation on yield and nitrogen content of hlack besns). Revista
Cubana de Ciencias Agricolas 4:233-237. 1970, Fs., Sum. Fs., 16 Rel.

Phaseolus vulparis. Rhizobium phaseoli. N, Field experiments. Experiment  design.
Fertilizers. Nodulation. Sced. 1.eaves. Mineral eontent, Yields. Protein content. Cuba,

‘The elfect of applying 90 kg N.ha on the growth and yield of Phascolus vulparis plants
inoculated with Rhizobium phascoli, alone or together with Azowbacter chroococcum,
was investigated. Applying N reduced nodulation and N content of seeds and leaves, but
increased sced yields by 32 percent. Including A. chroococcum in the inoculant did not
alfect nodulation, but increased leal and seed N content. 11 was concluded that both N
fertilization and noculation were necessary to obtam a high seed yield with a high N
content. (Summary by Ficld Crop Abstracts)

0292

5972 WAGNER, 1LF; KNEZEK, RiL; NOVIK, J.  Influence of I’y Zn, and Fe
fertilization upon yield and protein quality of Sanilac navy bean seed. Soil Science and
Plant Analysis 2(3):219-225. 1971, L., Sum. En., 1.3 Rel,

Phascolus vulgaris. P. Zn. Fe. Fertilizers. Sced. Analysis. Amino acids.  Protein quality,
Yields. N. Nutrient absorption,

Treatments of P, Zn, and TFe ferulizers were added to a Zn-deficiant, Wisner silty clay
loam soil.  Sanifac bean plants were grown as the Zu-responsive test crop and tissue
samples were taken 5wk after planting for carly growth and Zn-uplake responses. At
maturity, yicid data were obtained and composite samples of beans were taken for deter-
mination ol protein quality as evaluated by percentage of N, percentage of crude prolein
and relative contents of essential amino acids. A growth and Zn-uptake response was
obtained to ZnsO4, ZuNTA, and F'eNTA fertilization at both P levels, whereas a yield

109



response to the same treatments was obtained only at high soil P (448 kg/ha) levels. The
percentage N, pereentage 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)

0293

4872 LDGE, O.T,; MUGHOGIIO, L.K; AYONOADU, U.W.L, responses of dry heans
to varying nitrogen levels. Apronomy Journal 67:251-254. 1975, En., Sum. I'n., 25 Rel.

Phascolus vulgaris. N. Fertilizers. Soil analysis. Productivity. laeld experiments. beal
area. Spacing. Canopy. Productivity. Sced. Pods. Protein content.

Dry beans (Phascolus vulgaris 1..) are poor nitrogen fixers; therefore, nitrogen fertilizers
are recommended for even reasonable production. We studied the cffects of six levels of
nitrogen (0, 40, 80, 120, 160, and 200 kg/ha) on determinate dry bean yields for 2 yr.
Sced yields increased significantly in both yr wih increasing rates of N. Averape yields
were 2150, 2704, 3048, 3147, 3366, and 3779 kg ha, resp., for the six rates of N indicat-
ing that higher rates of N might have produced preater seed yields.  Yield components
{yicld;/plant, pods, plant, seed;stze) also increased with increasing N, Percent crude pro-
tein and crude protein yield were closely related to the amount of N applied. (Author’s
summary)

(0294

174040 CARVLLL NULLC; AL, L TEIXEIRA, J.PF. 1981, Fleito do nitrogenio
no teor de proteina ¢ composicas em aminoacidos de sementes de feijao. (Fffect of nitro-
gen on protein content and amine acid composition of hean seeds). Pesquisa Agropecnaria
Brasileira 16(6):795-799. "1, Sum. 't I'n., I8 Rel.

Phascolus vulguris. N, Fertihzers. Plant nutntion. Amino acids. Seed. Analysis. Brazil.

Greenhuouse and field expt. at the Centro Lxptl. de Campinas, SP, Brazl, were conducted
with bean cv. Aroana i order to study the elfect of N on protem content of seeds.  In
the greenhouse, the plants were cultivated mepots, with vermiculte and irrigated with
nutrient solution contaming 70, 210, and 030 ppin N, In the hield, N was top dressed in
the form of NHEANO3, at rates of 0, 50, and 100 ke ha, at the flowening stapge. Protein
content in the seeds at harvest was 21,7, 27.0, and 33.7 prereent, resp. for levels of 70, 210,
and 630 ppm. I the tield, 100 ke N haresulted momereases of 27.8, 20.7, and 28.1 per-
cent, respon total Ny protem-N, and nonprotein-N contents when compared with checek.
N application increased lysine, eystine, and leucine contents and reduced that of valine,
threomne, and met, while phenylalanine and isoleucine contents were not alfected. (Au-
thor's summary)

0295

19848 MceCLEAN, PUE. 19820 Water stress effects on protein and yield traits in dry
hean, Phat). Thesis, Fort Colling, Colorado State University, 89p. Fa., Sum. Fne, 79 Rel.,
1.

Phasculus vulpans. Sced. trigation. Analysis, Protein content. Water stress. Yields.
Cultivirs. Yield components. Flowering. USA.

Percent protein is wsuaily igher in seeds from nonirrigated plants than sceds from fully-
irrigated plants. An insieht into the vacchamsm of this difference may provide the plant
breeder with selection techniues for increased protein pereentage, ‘Three dry bean cv.
(Olathe, UL 111, and Roza) were grown with full, half, and no irrigation during 1980 and
1981, Precpitation and inrigation provided 17 pereent max. scasonal evapotranspiration
(151 for the nomirngated plots, 38 pereent for the hall-irrigated plots, and 65 percent for
the Tully-irrigated plots. ‘The 2-yr. mean for percentage protein was 28.7, 27.5, and 25.8
pereent for nonirrigated, hallsirngated, and fully irngated plots, resp. Seed compasitional
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analysis revealed that sced size was increased with each added increment of water. Sig-
nificant cv. differences for percentage protein in the mature seed were observed. Caleu-
lating protein content on a per seed basis showed that vach cv. had a characteristic
quantity of protein that was independent of the wrnpation treatment, ‘The sced wt. in-
creased with mereasing soil moisture coupled with constant protem content resulted in a
decreased percentage protein. Globubin 1 (G1) content was related to the seed protein
content and was found to be constant for cach cv. for all irnpation treatments. Corre-
fation analysis and path cocllicient analysis tevealed that the relauonships between yield
and its components chianged with added nngation. The noo of pods.plant was tughly
correlated with yield witliun cach water treatment. Seeds pod, however, was highly cor-
related with yickl within cach water teatiment. Seeds pod, however, was hishly correlated
with yicld for the nomrngated and hall rngated plants but not for Lally irngzated ones.
Further, seeds pod was the only yield component sipmiticantly correlated with selected 151
parameters. Hus mdicates that selectng tor more seeds pod may produce mercased
vields for plants prown with hnmted inpation. A Large nepative correlation was tound
between pereentage protemn and yield, Yaeld was assocated with percentage nonstructural
carbohydiates. Detlowening treatments had no sipmibicant effect on yield or cn the yreld
compaonents. However, the tully deflowered treatments (ttowers removed lor 2 wk. dur-
g peak bloom penod) resulted in an merese quantity of protan seed. Sinee seed pro-
tein pereentage did notnereise, this data suppested that both proten and carbohydrate
were utthzed for depositon in seeds when the dellowenng Geatments were termmated.
(Author’s sumimary)

Fnsymes

0296

432 YOMO, H TAYLOR, MP. Histochemical studies on protease formation in the
cotyledans of germinating hean seeds. Planta £12:35-43. 1973, Lo, Sum. En., 15 Rel.,
1.

Phascolus valpars, Cotyledons. Germimation Engyines. Talubitors. Seed. Proteins.
Biochenusiny

Provease tormatennn Phacebins valpans cotvledons duning seed permmation was studied
hrstocheriealhy eany wopelnn bl abetrate method  Protease sctivity was detected by
this method onthe sth day ot perminaticn, at spproy the same tone thit a tapad increase
ab activity s obaerved By test tule ey with ceein s acsabstiate. At the carly stape
of permmation, protease actiaty was obeenved throuphout the cotyledon exceptin 2 or
ool Bovers below the cotsledon wnrbace and e several cell Bavers around the vascular
hundles: A ey active coll v carroundhng the protease mactive cells near the
vascular bundies bupeeted to be asource of the protease: (Anthor s summary)

(SR

THO BROWN, PG AT-NAJAFL T NPWITON, R Partial purilication of
adenosine 3:5cyelic monaphosphate phosphodiesterase Trone Phaseolus vulparis 1. asso-
ciated activator and inhibiters. Biochemical Society Transactions 3:393-395. 1975, Fao.,
12 Rel.

Phiscolus valisres Protans, Przymes, Seed Ammonmum sulphate. Analysis,

The enzyme cvohe ANMP phosphodicaterase (CAPDG was rolated from bean tssue and
some of it properties determined  CAPD wan eatracted from vanous plant parts and
partially purtfied by didysis Mature doed secds possess CAPD activity equivalent to
104 nmol of Preceased i g Actiaty was abo found m the shoot, root, and cotyledon
of seedhings. Purther pentication of the crude CAPD was etlected by centiifugation,
ammoniam sulfate preapitation and colunn chromatopraphy on Sephadex G200, T'wao
peaks (1 and 1) extibating CAPS activity were ebtiuned. Durmg diadysis a diffusible
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inhibitor, probably phosphate, was removed. ‘The active material in peaks [ and 1 had
apparent mol. wt. of 3.37 x 10(5) and 8.12 x 10(3), resp. Both activities required addition
of Mg(2+) and ammonium sulfate for full effect. Scveral substrates other than cyclic
AMP werce tested but were not as effective.  Isoclectric-focusing studies of peaks | and
IT revealed the presence of several bands of protein m cach. Only two of these bands in
peak 1 exhibited CAPD activity. They had the sample pl values as two corresponding
bands in peak [l (Summary by R.A.L.)

0298

27385 LOLAS, G MARKAKIS, Po 1977, The phytase of navy heans (Phascolus
vulgaris). Journal of Food Science 42(2):1094-1097, 1106, i, Sum. En., 24 Ref., .

Phascolus vulgaris. Enzymes. Bean flour. Hydiolisys. Human nutrition, USA.

The phytase of Sanilac navy beans was extracted with 2 pereent CaCl2 and purificd by
ammonium sulphate fractionation and diethylaminocthyl-ceflulose chromatography. The
enzyme showed an optimum pi of 5.3 and KM of 0.018 millimolar with phytic acid as
substrate. The optimum temp. was 50 degrees Celsius. ‘The achivation cnergy of the
enzymic hydrolysis of phytic acid was 11,500 calories mole and the inactivation encrgy
of the enzyme, 55800 catoniesimole. “The punficd phytase showed broad specilicity, 1 s
enzyme may be descnibed as a nopspectfic phosphomuonocsterase with phytase and potent
pyrophosphatase actuvities. 1t was mhibated by hiph concn. of phytie acid.  Phylase ac-
tivity was increased by about 35 percent in the presence of I nullimolar CO{2 +). Soak-
ing beans in disulled water did not alfect thar phytic actd content and phytase activity.
Germmation ol the bands resulted moan merease in phytise activity and breakdown of
phytic acid. (AS)

0299

29195 KERNMASHA, S METCHE, M. 1986, Characterization of seed lipoxypenase of
Phasceolus valgaris ev. Haricot, Jouraal of Food Scicnce S1(3)1224-1227. b, Sum. En.,
24 Rel, W (Depte of Food Science & Agricultural chemistey, MacDonald Collepe of
MeGill Univ,, 2111 Lakeshore Road, St Anne de Bellevue, Quebee, Canada H19X 1C0O)

Phaseolus vulpans. seeds. enzymes. Analysis, Ammonium sulphate. phl Canada,

Phaseolus valirans ov. Flanicot seed hposygenase was extracted and partially punified.
The preapitation of an active hpoxypenase traction with solid ammonium sulfate (at
20-50 pereent ol saturation) mcreased s activity by a factor of 3. "he pli lor optimum
activity wis 7.3 “The additon of 40 mullimolar potassium cyamde resulted in a doubling
of the cnzyme activity.  ensyme activity was completely lost on storage at 4 degrees
Celsius for a8 he “The acuvaty of hanicot hpoxyeenase extract was considerably greater
on Imdlere acd than on ats esters, and decreased m the order: mono- more than di- more
than tre-linolem. “The banicot hipoxygenase shares many of the characteristics of the cor-
responding enzyme found in several seed sources. {AS)

0300

29659 KERMASHA, S5 VAN DEVOORT, FAG MITTCHIE, M. 1986, Lipase activity
ad fatty acid composition in stored full-lat french bean Bour, Canadian Institute of Food
Science and Fechnology Journal 19(3):92-94, En,, Sum. Fu, Fro, 14 Rel, 1L (Dept. of
Food Science & Apricultural Chemistey, MacDonald  College, MeGill Univ.,, 21111
Fakeshore Roud, St Anne de Bellesue, P.Q. HYX 1CO, Canada)

Phascolus  vulparis. Snap beans. Bean flour. Storage. ‘Temperature. FFatty  acids,
Organoleptic properties. Canada.

The production on free fatty acids due to lipase action m [ull-fat french bean Nour may

be closely related to the autoxidation of the ipid present, which has ramilications in
terms ol organoleptic quality.  Lapase activity was determined in the succulent green
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bean, freshly prepared mature bean flour, and flour stored Tor 2 yr at 4 degrees Celsius
and was found 1o be 21, 42, and 125 X 10(-6) microequivalents acid/mg protcin/min,
resp. The falty acid profile of the mature bean ftour was measured following storage at
-18, 4,20, and 35 degrees Celsius. ‘The Tty acid profile of the bean Nour did not change
significantly in samples stored at -18 and 4 degrees Celsius; however, obvious changes
took place in the samples stored at 20 and 35 degrees Celsius with a loss of long chain
and the appearance of shorter chain fatty acids. The results indicated that lipase was ac-
tive in the flour, increasing in activity with storage and that temp. above 4 degrees Celsius
accelerated the process of lipolysis s [ull fat flour sigmificantly, cven at low muoisture
levels. The action of Iipase could therefore be a significant Factor in the development of
off-flavors and odors by contnbuting free fatty acids which in turn are more readily
oxidized. (AS)

OTHER NUTRIENTS

0301

22122 DMITINMUNIL L. 1972, Proximate analysis of local feedstulfs, Lilongwe, Malawi,
Bunda College of Agriculture. Research Bulletin no.3. pp. 68-69. Fn.

Phascolus vulgaris. Sceds. Dry matter. Protein content. Fibre content. Ash.  content,
Mineral content. N. Malawi.

The results of chemical analyses of several feedstutfs used in Malawi are given in table
form. A relanively small no. of samples was chosen and vanation can be expected. The
av. total composition of field beans s the following: 87.0 percent DM, 19,1 percent CP,
L1 percent ethier extiact, 5.6 pereent crude fiber, 4.6 percent ash, and 56.6 percent N-free
extract.  Other feedstults included were pigeon pea, soybean seed, maize, rice husks,
Leucacna leaves, and Stylosanthes gracilis. (Sumimary by 1 13)

0302

1268 SEIFERT, RO Analysis of myo-inositol in dry heans by gas chromatography of
its hevancetate,  Journal of the Association of Olficial  Analytical chemists 55(6):
TE29-1198. 1972, Fn., Sum. Foo, 11 Rel,

Phascolus vulpans, Analysis. Cooking. Ihochemistry. Gas chromatography,  Leaves.
Vitanun content,

A method has been developed for the analysis of myo-mositol in Calitornia small white
beans, pmto beans, and 2 pinto bean flake products by pas-hguid chromatography of
myo-mositol hexaacetate. The dentity of myoanositol hexaacetate from bean samples
was confirmed by mass spectrametry and chromatopraphic retention time. A standard
curve prepared by plotting peak heipht v nucogram myo-mositol hexaacetate was linear
oser the range studied, 02 to 06 microgram Peak heiphts were measurable in all sam-
ples, although noutol hexaacelate was not campletely separated o CAlornia small
white bean samples. Ananternal standard, perseitol, was used to correct for losses in the
procedure, Hydrolysis of phytin was neglyuble dunng sample preparation or analysis,
Recoveries of 12 10 40 micrograms mositol from 40 myg samples of Cabfornia small white
beans averaged 113 pereent. “These beans contuned an average of 71 ppminositol com
pared to 215 ppmonostol i simidarly prepared pinto beans. (Author’s summary)

0303
22540 HABIE, FLGKG MATIRAN, GUL; HILAL, S.HG GABRIAL, G.N; MORCOS,

SR 1976, Phytochemical and nutritional studies on pigeon pea sl kidoey bean culti-
vated in Fgypt. Zeitsehrift fur Ernabrungwissenchalt 15(2):224-230, Fu., Sum. En., 36 Rel.
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Phascolus vulgaris. Seed. Biochemistry. Protein content. Carbohydrate content. Water
content. Amino acids. Cooking. FHuman nutriton, Egypt.

Preliminary phytochemical screening of pigeon pea and kidney bean var. Guiza [11 es-
tablished the presence of carbohydrates and or glycosides, Davonoids, unsaturated sterols
and/or triterpenes, saponins, trypsin inhibitors, and hemagglutining.  In addition, it es-
tablished the absence of cardenohdes, tanmns, alkaloids, and oxidase cnzyme.  Certain
pharmacopeial constants, including moisture, ash, acid-insoluble ash, water-soluble ash,
and crude fiber, were determined. The 2 lepumes were subjected 1o successive extractions
with different orgame solvents such as petiolewn ether (S0-70 degrees Celsius), dicthyl
cther, chlorolorm, and cthyl alcohol. The suceessive yields of extractives were deter-
mined. Exammation of the crude extracts showed that petrolewm ether eatract contained
sterols and/or tnterpenes, while ether, chloroform, and cthyl aleohol extracts comtained
reducing, substances. General analyas of the 2 seeds for proteins, (ats, carbohydrates, -
ber and ash contents were carried out und the results are paven in ¢/100 p dry seeds. The
protein content of kidney bean was 23 ¢, while Caand Fe contents were 134 and 8.02
mg, resp. Extractions of the protemns using dilferent solvents such as cold water, hot
water, sabne butier pl1 7, and sodiam bydroxide plE 11 shoed that sodium hydroxide was
the best extractant. The ammo aad content of the 2 lepumes, whether raw or cooked,
showed that they were delicient momet, eysting, and tryptophan, Other essential amino
acids were present in amonnt: agher than that piven by the FAOQ provisional pattern,
Cooking the seeds by the popular methed uaed i Epapt resulted in an increase in the
amounts of the anmno acids thieonine, leueme, and poleucime, while the other amimno ac-
s present remamed unchanged or decressed Tt was also observed that couking the
seeds destroys the trypsin miubitors and hemapplotioms found in the 2 logumes. (Au-
thor’s summary)

0303

16100 CILEARD, 05 CILEARD, I'; DELAGE, . 1079, Ftude qualitative et quantita-
tive de L repartition des tocopherols dans fes graines de lepuminenses. (Study of the qual-
itative and  quantitative  distribution of tocophersls in lepuminous seeds).  Plantes
Medicinales et Phytotherapie 133):278-291. Er., Sum. Fr., P, 15 Rel, 11,

Pliscolus valpans. Seed. Compoution. Analysis, Chromatogtaphy. Identitication,

In b 10 lepumimons speaes tested the seeds contmned wlphi tocopherol, pamma-
tocophierol, and delti-tocopherol, and traces ot epalon-tocopherol in various ratios. Pea
rvo Kelvedon Waonder, bean, and hraod bean seeds continned the east total tocopherol
(Can 10 100 g fresh wt) but Cerals sthquastrum seeds contained  the highest
tocopherol Tesel {on mg 100 p fresh wi ) (Sumimary by Florticulturad Abatracts)

(IR

194548 AUGUSTIN, L5 BECK, C.B; KALRETVISIL Go KAGLL, 1.Ci MATTHHIEWS,
LML 19810 Vanation in the situnin and mineral content o raw and cooked conmercial
Ihaseolas vulganis classes. Journal of Food Science 46(0):1701-1706. tn., Sum. Fn., 20
Ref.

Vhascolus vulpare. Seed. Naneral content, P Ko Cas My Zns M. Cus Fel Vitamin
content. USA,

Raw and cooked samples of 9 dillerent commeraa! clagses of Phascolus vulgaris (Black
Turtle, Cranberry, Great Northern, Navy, Dark Red Kidney, Pink, Pito, small Red, and
small White) were analyzad tor their contents of § water-soluble vitanuns and 9 minerals.
On a 100 vy wi baeas, the mean vt and mineral vatues of the raw bean samples
were thianun 099, riboflavin 020, macin 1,99, vitanun B o 0,49, folic acid 030, P 460,
Na 103, K 1S40, Ca 150, My 200, Zn 32, Mn 1, Cu 091, and e 5.84 my. Generally
variations an these nutnents between davaes exceeded those within classes and were
preater in cooked than m raw samples. Ave retention of water soluble vitamins during,
cookmg ranged from 7000 75 pereent between classes. Least and most nuneral retention
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was Na 39 percent and Ca 100 percent with most minerals 80-90 percent. (Author's
surnmary)

0306

20090 RODRIGUEZ, M.; RODRIGUEZ, F.; SUAREZ, A. 1982, Caracteristicas
morfologicas y composicion quimica de Ias semillas de distintas varicdades de judias
(Phascolus vulparis L.) cultivadas en Ja Provincia de Leon. (Morphological characteristics
and chemical composition of dry hean seeds grown in the Province of Ledn, Spain). Anales
de Ja Facultad de Veterinaria de leon 28:131-146. Fs., Sum. Es., En., 40 Ref, 1.
(Estacion Agricola Experimental (C.S.1.C.), Grullcros, Ledn, Espaiia)

Phascolus vulgaris. Sced. Seed characters. Sced color. Water content.  Protein content.
Ash content. Carbohydrate content. Mineral content. Ca. P. K. Na. I’'c. Cu. Mn. Zn.
Cultivars. Spain.

Morphological characteristics (color, drawings, form, and size), chemical composition
(moisture, CP, cther, extract, ash, and carbohydrates), and mineral content (Ca, P, K,
Na, Fe, Cu, Mn, and Zn) of sceds of 26 bean var. grown in the Province of 1.con, Spain,
were studied.  White and colored var. were zompared regarding their chemical composi-
tion and mineral content. (Author’s summary)

0307

19077 ROBINSON, R.G. 1983. Yicld and composition of ficld bean and adsuki hean in
response to irrigation, compost, and nitrogen.  Agronomy Journal 75(1):31-35. En., Sum.
In., 19 Rel.

Phascolus vulparis. Irrigation. Dung. Fertilizers. N. Yields. Mineral content. Protein
content. Nutritive value. Amino acids.

Ficld bean (Phascolus vulgaris) and adzuki bean (Vigna angularis) were grown on
Udorthentic Haploborolls, sandy, mixed soils in central Minnesota, USA, to measure the
cffects of irrigation, rhizobial inoculant, and N on seed yicld, protein concn., and nutritive
value. Main plot treatments were rainfall of 16-36 cm during June, July, and Aug. and
rainfall -+ irrigation of 24-30 cm.  Subplot treatments for ficld bean were untreated,
compost at 3-6 MTyha, rhizobia, inorganic N at 74-310 kg/ha, SBM at 112 kg Nyha,
corn grits + inorganic N at 112 kg Nyha, and compost + inorganic N. Subplot treat-
ments for adzuki bean were untreated, rhizobia, and morganic N at 112 kgrha. Sced
harvested from the treatments was analyzed by standard methods for amino acids, N, P,
K, S, Ca, mg, I‘c, Zn, Mn, A1, 1§, Cu, Na, Mo, Ni, Pb, Cr, and Cd. Yield increases from
irrigation ranged from 1198 to 1940 kgsha.  Yiclds from the subplot treatments differed
significantly under irrigated but usually not under dryland treatment. Highest yields of
ficld bean were obtained from compost + inorganic N. ‘The effect of compost on seed
yicld and quality was equivalent to that of 74-112 kp/ha of inorganic N fertilizer. SBM,
corn grits -+ N, and N fertilizer treatments at equal rates of N did not differ in ficld bean
yield or protein percentage.  frrigation resulted in low-protein bean sced but compost
andjor 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,  Hean sced from dryland plots was superior to sced from irrigated plots in
protein and Zn conen. N to protein conversion factors among treatments ranged from
6.19 10 6.26 for ficld bean and from 6.06 to 6.24 for adzuki bean. (Author’s summary)

01308
29611 WILLS, R.B.H.; EVANS, T.; LIM, J.S.K;; SCRIVEN, F.M; GREENFIELD,
1I. 1984, Composition of Australian foods, 25, Peas and beans. Food Technology in

Austradia 36(11):512-514. En., Sum. En., 10 Rcf. (School of Food Tcchnolopy, The Univ,
of New South Wales, P.O. Box 1, Kensington, NSW 2033, Australia)
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Phascolus vulgaris. Sceds. Cooking. Water contenl. Protein content. FFat content. Sugar
content. Starch content. Fiber content. Ash content. Mineral content. K. Na. Ca. Mg, Fe.
Zn. Vitamin content. Australia.

Fresh peas and beans were analyzed raw and cooked (boiled in water) for water, protein,
fat, sugars, starch, dietary fiber, organic acids, ash, K, Na, Ca, Mg, Fe, Zn, vitamin C,
thiamin, riboflavin, niacin, and carotenes. The enerpy content was also calculated. Fro-
zen, canned, and dried peas and beans and a multiprocessed canned dried pea product
were analyzed as purchased for water protein, and vitamin C, and after cooking for the
full range of nutrients except for organic acids. Resulls are inctuded in table form. (AS)

0309

20287 SATHE, S.K.; DESHPANDE, 5.8 SALUNKHE, DK, 1984, Dry hans of
Phaselous. A review, 2, Chemical composition: carbohydrates, fiher, minerals, vitamins,
and lipids.  Critical Reviews in Food Science and Nutrition 21(1):41-93. En., 463 el 11,
(Dept. of Nutrition & Food Science, Muscle Biology Group, Univ. of Arizena, Tucson, AZ,
USA)

Carbohydrate content. Cultivars. Digestibility. Iatty acids. Iiber content. Mineral con-
tent. Phascolus vulgaris. Proteins. Seed. Starch content. USA.  Vitamin content,

An extensive bibliopraphic review on the current status of research on the chemical
composition ol dry bean carbohydrates is presenterld Isolation techniques, size, shape,
and appearance of starch pranal. oo content, pranule erystalline characteristics,
mo structure analyzed by debrancinng enzyvimes, gelatinization temp. and pasting prop-
erties, and functional properties such as swelhing and solubilization are indicated. Tnves-
tigations on the ohposaccharides of the raflinose family, carbohydrates as crude fiber, ad
pectic substances that affect bean coking quality are reviewed. The digestibility of car-
bohydrates, BV, NPU, and the influcnee of starch content on the digesubility of proteins
are taken mto account, as well as some aspects of the alphicamylase inhibitors, “The in-
vestipations on the bean fiber content show miportant nutnitional imphcations in human
nutnition such as its possible influence on the protection apgamnst atherosclerosis and cer-
tun venous discases. Studies on mineral content of bean seed such as Ca, e, Cu, Zn,
PP, K, Na, Mn, and My, and the content of the other substances as phytic acid, oxalic
acid, and polyphenols that torm complex substances which prevent the minerat absorp-
tion by the orpamsm are reviewed. The vitannn contents of beans such as Ayocote, Bayo
Gordo, Red Kidney, Small White, Great Northern, Pinto, and even other species as
Phascolus Tunatus, P, limensis, and P. aureus, are Lesented an compared. Lipis arce in-
cluded m this review, (CIAT)

0310

27423 BENSHHUMIL AL, L STEIN, R DE; MARQUEZ, C.G; JAFTE, W.G. 1985,
LI valor bioquimico y nutricional de tas semillas det haba de lima (P’hascolus lnnatas) en
comparacion con Las del frijol comin (Phascolus vulparis), (Biochemical and nutritional
value of lima bean seeds as compared to these of common hans). Archivos
Latinoamericanos de Nutricion ISET0-79. bs, Sume Bs, Eng 18 Rel. (Fseucka de
Biologia dec 1a Facultad de Ciencias, Univ. Central de Venesuely, Apartado Postal 2101,
Caracas 1020, Venezucela)

Phascolus vulparis. Antinutriional factor. Water content. I'at content.  Fiber content.
Ash content. Mineral content. Amino acids. Vitamin content. Nutritive value. Animal
nutrition,

Nutrient composition and antinutritional factors, digestibihty, and growth were compared
in rats fed diets prepared with a black ev. of Phascolus vulgans, Tacarigua, and a black
cv. of P lunatus, Tapiramo.  Cooked prains from both cv, are similar in appearance,
taste, nutritional value, and acceptability.  Protein and P contents were greater in P,
vulganis than in P. lunatus sceds.  “T'he chemical score and availability of lysine were
greater for P. lunatus.  diets prepared with raw P lunatus were nontoxic for the 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 elficiency was better with cooked P. lunatus. The production of cv.
Tapiramo is recommended for sell-consumption by small farmers. (AS)

0311

28815 VIFIRA, R.F. 1986, Inilucacia de teores de fosforono solo sohre a composiciao
quimica, qualidade Tisiologica e desempenho no campo de sementes de feijao (Phascolus
vulgaris L.). (The influence of soil phiosphorus levels on bhean seed chemical composition,
physiological quality, and field performance). Revista Ceres 33(186):173-188. P't., Sum.
P't,, En., 27 Ref,, 11 (Depto. de Fitoteenin da Univ, Federal de Vicosa, 36.570 Vicosa-MG,
Brasil)

Phaseolus vulgaris. Cultivars. Seeds. Fertihzers, P, Germinauon. Sced vigor. Rainfall,
Mineral content. N. K. Ca. Mg, Zn. Yiclds. Yield components. Brazil.

Sceds from 2 bean cv,, produced in sotls with 2, 15, and 36 ppm P (sceds PP1, P2, and P3,
resp.), were submitted to germination and vigor tests and chemically analyzed for N, P,
K, Ca, Mg, and Zn. “They were also included in 2 yield trials in the field (Goiania, Brazil)
during the ramny and dry seasons. In these trials the treatments included 2 bean cv. (PIA
7419 and Rio Tibagy), 3 sced oripins (1’1, P2, and P3), and 2 [ertilization levels (0-30-0
and 30-100-60 kp NPK/ha). Seed ongins did not affect their permination; however, sceds
from soil with a larger amount of P yiclded more vigorous and heavier sceds, Increasing
amounts of P in the soil increased the P, My, and Zn levels and decreased the pereentage
of N in the seed. In the dry season trial, the stand was lower with P1 sceds, but the
plants produced more pods plant and scedspod, so that the final yield was not affected.
In the rany season tral with the gher level of fertilization, seeds P2 and 13 of cv. 'PA
7419 yiclded more than sceds Pl (AS)

ANTINUTRITIONAL ASPECIES

GENERAL

0312

{0175 KAKADE, ML FVANS, R Growth inhibition of rats fed raw navy heans
(Phascolus vulgaris). Journal of Nutrition 920(2):191-198. 1966. En., Sum. En., 21 Ref,, 1.

Phascolus vulgans. Laboratory anumals. Intibitors. N. Amino acids. Diets. FHydrolysis.
USA.

Growth mhibitton of rats fed raw navy beans and the action of antibiotics in overcoming
it were investgated. The growth inhibitory action of a navy bean fraction isolated by
NaCl extraction and preapitation by 0.75 ammonium sullate saturation was also studicd
More N and more of 5 amino acuds studied were excreted in the feces of rats fed raw
navy beans than i the feces of rats fed heated beans. Nurogen and amino acid retention
in the anmimals was increased by feeding, antibiotics. the intestinal contents of rats fed raw
nay beans contained more insoluble N, protem N, and amine N, and these were not
changed by supplementation with anubiotics. Proteolylic activity in the intestine of ani-
mals receiving raw navy beans was similar to that of those receiving heated navy beans.
Increased insoluble matter and proteolytic activity in the cecum and increased size of the
cecum of rats receiving antibiotics supgest that this may be the site of antibiotic action.
No significant cffect on N or amino acid absorption due to the inclusion of the navy bean
fraction in the dict was obscrved. Growth mbubition of rats fed raw navy beans may, in
part, be the result of endogeneous loss of N and impaired absorption of amino acids.
(Author’s summary)



0313

20831 DESIPANDE, S.S.; SATIHE, S.K.; SLAUNKHFE, D.K.; CORNFORTH, D.P.
1982, Effects of dehulling on phytic acid, polyphenols, and enzyme inhibitors of dry beans
(Phascolus vulgaris 1..). Journal of Food Science 47(6):1846-1850. En., Sum. En., 65 Ref,
(Dept. of Food Sci., Univ. of lllinois, Urbana, 11, 61801, USA)

Cultivars. Enzymes. Inhibitors, Digestibility. Proteins. USA. Phenol content, Composi-
tion. Dictary value. North America. America.

The etfect of seed coat removal on certain antinutritional factors (phytic acid; trypsin,
chymotrypsin, and alpha-amylase acuivities; and tannins) of 10 dry bean cv. (Sanilac,
Great Northern, Small white, Cranberry, Viva Pink, Pinto, Light Red Kidney, Dark red
Kidney, Small Red, and Black Beauty) commonly grown in the USA, were determined.
Phytic acid content of whole beans ranged from 1.16 to 2.93 percent. Dehulling signif-
icantly increased the phytic acid content of beans (1.63-3.67 percent). Dehulling also in-
creased trypsin, chymotrypsin, and alpha-amylase inhibitory activities of the beans.
Tannin contents of whole and dehulled beans ranged from 33.7 to 282.8 and from 10.0
to 28.7 mg catechin equivalents/100 g beans, resp. Removal of seed coats lowered the
tannin content of beans by 68-95 percent. ‘T'annins were not detected in white-seeded cv.
of Sanilac, Great Northern, and Small White, Dehulling significantly improved the in
vitro digestibility of bean proteins. (AS)

0314

21048 FURKUDA, G.; ELIAS, 1.6 BRESSANIL . 1982, Sipnificado de algunos
lactores antifisiologicos y nutricionales en Ia evaluacion hiologica de diferentes cultivares
de frijol comun (Phascotus sp.).  (Signilicance of some antiphysiolegical and nutritional
factors in the hiological evaluation of dillerent bean cultivars). Archivos Latinoamericanos
de Nutricion 32(4):945-960. Fs., Sum. ¥s., Fn., 24 Rel. (Inst. de Nutricion de Centro
América y Panami, Guatemala, Guatemaly)

Phascolus  vulgaris. Cultivars. Dicts. Animal nutrition. Proteins. Nutritive value.
Digestibility. Guatemala.

Groups of 8 Wistar rats 21-23 days old were piven for 28 days one of 35 diets with 10
percent protesn supplied by ditterent var. of Phascolus vulparis or P. coccineus so that
cooked beans supphed 100, 75, S0, 25, or 0 percent and raw beans 00, 25, 50, 75, and 100
percent of the protein, resp. Met. 0.3 percent was added to some of the diets. W,
pam:protein intake ratio increased and mortality decreased as the proportion of raw
beans in the diet decreased. Met. had no effecUin diets with high proportions of raw
beans but increased hiological response to diets with high proportions of cooked beans.
In diets with high proportions of cooked beans, digestibility was greater for white than
for black or red beans. Antiphysiological factors were destroyed by heat. 1t is concluded
that the low nutritive value of cooked beans was the result of s deficiency in S-containing
amino acids. (Summary by Nutrition Abstracts and Reviews) HO1

0315

19057 DYER, R.O,; FROSETH, JA; COON, C.N. 1982, Protein utilization and toxic
clfeets of raw beans (Phascolus vulgaris) for young pigs.  Journal of Animul Science
55(5):1087-1098. En., Sum. Fn., 52 Rcf.

Phascolus vulgaris. Ammal nutrition. Diets. Digestibility. Amino acids.  Nulritive value.
Fanmin content. ‘I'rypsin.

One balance trial and 2 pair-feeding expt. were made to determine the effects of raw small
red beans on young pips. In the balance trial, the substitution of § and 15 percent raw
beans for SBM and maize starch in the semipurified diet depressed apparent digestibilities
of CP, total S, and all individual amino acids measured. Urinary cxcretion of N and
sullate was increased and N retention was decreased. Pigs given a semipurilied dict with
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15 percent raw beans in one pair-feeding trial gained less and had slightly larger livers and
slightly smaller splecns than did pigs given the conirol diet without raw bans. There was
no difference in pancreas size as a percentage of body wi.; pancreatic trypsin,
chymotrypsin, and amylase activitics were lower in pigs given raw beans. Pigs given raw
beans also had higher serum urea and lower albumin conen. and higher alkaline
phosphatase activities and plasma Zn conen. 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 piven a dict
of maize and SBM without or with 15 percent raw beans; leukocyte no. and dilferential
counts were affected only slightly by the feeding of raw beans. Size of pancreas of pigs
given raw beans was decreased.  ‘T'he feeding of raw red beans decreased protein
digestibility and appearced to interfere with systemic protein utilization. (Author’s sum-
mary)

0316

29129 THORN, K.A.; TINSLEY, AM; WEBER, C.W,; BERRY, LA, 1983, Antinu-
tritional factors in lepumes of the Sonoran desert.  Feology of Food and Nutritional
13(4):251-258. En., Swn. Fn, 17 Rel. (Dept. of Nutrition & Food Science, Univ. of
Arizona, Tucson, AZ. 85721, USA)

Phaseolus vulgaris. I’hascolus acutifolius. Antnutritional factors.  Lectins. Trypsin.
Nutritive value. Laboratory animals. USA.

Ten samples of lepumes indigencous to the Sonoran desert (Phascolus acutifolius var.
Latifolius, Phaseolus vulgaris, Lysiloma watsonni, and Parkinsonia aculcata) were ana-
lyzed for antinutritional factors: flatulent oligosaccharides, trypsin inhibitors, lectins,
phyue acid, and cyanogenic glycosides. T'he raflinose and stachyose contents of the beans
ranged from 0 to 3.57 percent and from 0 to 5.45 pereent, resp. “I'he ‘11A ranged from
2.3 1o 60.4 trypsm inhibitor units/mg; heat treatiment decreased T'TA from 0 to 97 per-
cent. Phytic acid ranged from (.48 1o 1.02 percent. Cyanogenic glycosides were not de-
tected in any of the samples. .cctin extracts from all of the legume samples apglutinated
rabbit, hamster, and bovine red blood cells. Reduction of hemagglutinating activity upon
heat treatment ranged from 0 to 100 percent. (AS)

0317

28963 DESIHPANDE, 8.8 SATHE, S.K.; SALUNKHE, 1LK. 1984, bry bheans of
Phascolus: a review.  Part 3. Critical Reviews in Food Science and  Nutrition
21(2):137-195. Iin., 463 Rel, 1. (Dept. of Faod Science, Univ.  of Illinois, Urbana, 11,
USA)

Phascolus vulparis. Processing. ‘Timing. Nutntive value. Antinutritional factors. luman
nutrition.

A comprehensive literature review on the different aspects of dry bean processing is
given: time required for preparation, clfects of processing on the nutritional quality, and
miscellancous  processing methods for climinating some  antinutritional factors (ex-
traction, enzymatic methods, irradiation, membrane filtration, precipitation, anion cx-
change, or certain specific chemical treatinents).  The different current uses given to
beans and the production of protcin concentrates and isolates are also analyzed. (CIAT)

0318
26084 SATHE, S.K; SLAUNKHE, D.K. 1984, Techmolopy of removal of unwanted
components of dry beans.  CRC Critical Reviews in Food Science and Nutrition
21(3):263-287.  Fn,, 165 Ref. (Dept. of Nutrition & Food Science, Univ. of Arizona,
Tucson, AZ 85721, USA)

Analysis. Human nutrition. Inhibitors. |.cctins. Phascolus vulgaris. Phytoalexins. USA.
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The cffects of the following unwanted components of beans are discussed: enzyme
inhibitors, lectis, phytates, raflinose, oligosaccharides, polyphenolicz, off-flavors,
goitrogens, lathyrism, favism, phytoalexins, allergens, saponins, estrogens, antivitamins,
lysinoalanine, and amino acid racemization. ‘The technologies used to remove these
components arc reviewed, namely soaking, cooking, germination, fermentation, cx-
traction, enzymatic methods, irradiation, and membrane filtration. (Food Science and
‘T'echnology Abstracts)

0319

27485 LAGRIZCA, L. 1976. PPhascolus vulgaris (poroto cony’ dn): sus caracteristicas y
toxicidad (Phascolus vulparis: its characteristics and toxicity).  Gaccta Aprondmica
6(29):44-49. s, Sum. Fs., En. (Facultad de Cicncias Veterinarias, Univ. Nacional de la
Planta, Argenting)

Phascolus vulgaris. Cultivation. Yiclds. Intercropping. Nutritive value. Argentina.

‘The following aspects of bean cultivation in Argentina arc bricfly described: identification
and geographical location, climatic requirements, av. yields, intercropping systems,
nutritive value, toxicity, and trials with animals. (CIA'TY

ENZYNME INHIBITORS
0320

20684 FIERNANDIEYZ, A JAFFE, W.C. Inhibidor de 1a amilasa pancredtica en caraotas
(Phascolus vulgaris).  (An inhibitor of pancreatic amylase from heans). Acta Cientilica
Venerolana 19(5):183-185. 1968, s, Sum. bs, Ing, 9 Rel, 11,

Phascolus vulgaris. Enzymes, Diets. Pancreatic amylase. Inhibitors. Analysis,

Aqueous catracts from beans (Phaseolus vulgaris var, Cubagua) contain an inhibitor of
pancreatic amylase, which can be purified partially by heating to 60 degrees Celsius at pli
4. Incubation of enzyme and inhibitor for 2 his required to attain complete inhibition.
The factor is destroyed by heating, to 100 degrees Celsius for 15 min, it is nondialyzable
and not retained by Sephadex G-75. Inhibiton is noncompetitive. (Author’s summary)

3321

2R28 JAFFE, W.G.  Factores tovicos en leguminosas.  (Taxic Factors in lepumes).
Archivos Venezolanos de Nutricion 17(3):205-218. 1968, I's., Sum. Fs., En., 67 Ref.

Phaseolus vulgaris. Enzymes. Pancreatic amylascs. Toxicity. Sceds. diets. I.egume crops.
Animal nutrition. Physiology. Biochenustry. Inhibitors, Phytohemagglutinins,

Data on the physiological action of trypsin inhibitors and other enzyme inhibitors from
legumes, especially kidney beans (Phascolus valgaris) and soybeans arc presented and
their possible toxic action is discussed.  Their importance as causative agents of the
toxicity of the lepume sceds is probably small. Other cnzyme inhibitors may be present
but their physiological importance is unknown. Phytohemapgplutining are found in many
legumes, and the toxicity of some has been demonstrated. Toxic agplutining may inter-
fere with intestinal absorption.  the toxicity of crude lepumes is probably caused by a
combination of several {actors, (Author's summary)

0322
843 PUSZTAL A 1972 Metaholism of trypsin-inhibitory proteins in the germinating

seeds of Kidney bean (Phascolus vulparis). Planta 107(2):421-129. Fn., Sum. In., 38 Ref,,
.
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Phaseolus vulgaris. Seeds. Proteins. ‘Trypsin. Germination. Metabolism. Analysis. labo-
ratory experiments, United Kingdom.

Several proteins with TIA were separated by isoclectric focusing and their amounts
measured in the extracts of kidney bean seeds at various stages of germination up to 16
days. ‘The total trypsin mhibitor content of the dormant sced was 2.2 mg/g bean, rose to
about 3.6 mg by the 7th day, and daclined slowly after the 1th day of germination. the
individual trypsin inhibitors, however, appeared to chanpe independently of cach other
and some components disappeared ahmost completely with the progress of germination,
the emergence of an inhibitor not found in the dormant seed was also observed. Some
of the inhibitor proteins attained a max. conen. by the 7th-§th day of permination, coin-
ciding with a similar max. in the general protein and proteolytic cnzyme content of the
germinating bean seeds. "The results sugpested that the main function durmg germination
of these protein components might not be related to their TIA. (AS)

0323

TOIR0 . LLEMER, G MEINTOSH, AL PUSZTAL AL The nutritional evaluation of kid-
ney beans (Phascolus voigarisy; the clfect of nutritional value of seed germination and
changes in trypsin inhibitor content. Journal of the Science of Food and Agriculture
24(7/9):937-944. 4973, En, Sum. Fn., 30 Ref.

Phascolus vulpans, Nutnitive value. N, Genmination. Laboratory animals. Dicets. Secd.
Dry matter. Anuno acids. Analysis,

The total N ocontent of kidney beans was tound 1o increase on germination. The overall
amino acid composiion however changed very ittle. Rats fed on a diet contaning, raw
beans lost more wi. than the protem-tree controls (negative NPU value).  Germination
was Tound to brng about a pradual improvement m nutriive value, probably through the
clumination of come of the toxie constituents of the seed. The near doubling of the
amount of trypsin mhibitors by the Sth day of permination, taken topether with the sub-
stantial improvement aa the nutniive value of the bean, appeared to rule out trypsin
inhibrtors as the mam to.ic components of raw beans. (Author's summary)

(1321

14740 WILSON, K.A. Studies ou the trypsin inhibitors of the parden bean, Phascolus
valgaris. Plol), Thesis, Amberst,, N.Y. State University of New York at Bulfalo, 1973,
199, Fn,, Sum. En 145 Red, 10

Phaseolus vulgans, Eovyines. Trypsing Ininbaors. Proteins. Amino scids. Composition.
Analysis. plH. Plant physiolopy. Germmation, Plant development. Laboratory exper-
ments.

Thrce isoinhibitors of typan have beenasolated from the garden bean in a highly puri-
fied state as ndicated by dize pel clectrophoresis, equilibrinm chromatography, and amino
acid analysis. The anune aad composition 1s characterized by the absence of free
sulfhydryl groups, with halt-cystine (13), and absence of met. in isoinhibitors 1 and 1,
Isomhibitor T contains 24, 1 79, aind T - 31 amimo acid residues. Tsointuoitor 1 Lias
tysine in the reactive site, while somtubitor I has arginine. Tsomhibitor 11 15 sipnificantly
displaced from the trypan complex by 1 m\ sabstrate; issnhibitors 1 and Hb are not.
I and 1 inhibit alpha-chymotrypsin weakly (0.2 unitssmy). Isoinhibitor 1Hb inhibits
strongly (287 umits;mg) and has an independent site for cach enzyme:  trypsin and
chymotrypsin.  ‘The partial sequence of isomhibitor 11 s reported. A high degree of
homology is nated with hma bean trypsin inlibitor 1V and  Bowman-Hirk soybean
trypsinanhibitor. (Author’s summiary)
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0325

7222 GALLARDOQ, F. et al.  Factores toxicos de lepuminosas cultivadas en Chile. 11
Inhihidor de tripsina. (Toxic factors in Chilean legumes. 11 ‘Trypsin inhibitor activity).
Archives Latinoamericanos de Nutricion 24(2):183-189. 1974, Fs., Sum. Fs., En., 13 Ref.

Phascolus  vulgaris. [nhibitors. Toxicity. Legume crops. Sced. Human nulrition,
Enzymes.

An analysis was made of trypsin inhibitor activity in the following lepume seeds grown
in Chile: Phaseolus vulgaris var. ‘T'ortola, Coscorron, Zeus; Vicia faba; Pisum sativum;
Lens esculenta; Cicer arictinum; Lathyrus sativus; Glycine max; Lupinus albus; [.. luteus;
and Prosopis tamarugo. Highest activity was found in soybeans (28.39 units/mg of
defatled dry sample). Lathyrus sativus and all the Phascolus 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 h. {Author’s summary)

0326

T30 HWANG, D= Isolation and characterization of prowth inhibitors from Great
Narthern beans, Ph). Thests. Lincoln, The University of Nebraska, 1975, 67p. En., Suni.
En, 109 Ref,, I,

Phascolus vulgaris. Plant-growth substances. Inlubitors. Growth. Protein content. Car-
bohydrate content. Nutritive value. Ieat treatment. Analysis. Laboratory experiments.

Growth inhibition factors other than trypsin inhibitors and hemagglutinins have been
isolated and characterized from the protein portion of the Phascolus vulgaris var. Greater
Northern beans. Three components of the growth inhibition Tactors were fractionated
from a Scephadex G-75 pel filtration column. The approx. mol. wi. of cach component
was 58,000, 12,000, and 7200, resp. The carhohydrate content was 48.6, 25.8, and 14.9
percent while the protein was 50.00, 71.56, and 71.25 pereent of each of the resp. com-
ponents. Only the 3rd component showed hiph trypsm inlibitor activity. "Fhe trypsin
inhibitor activity of this fraction was less than 25 pereent of the activity of commercial
trypsm inhubitors. No pancreatic enlargement or hyperplasia was observed when cach
ol these three fractions was fed to rats at a 1 percent level. 'The hemapglutinating, activity
ol all 3 components was zero to negligible. Based on the PER, inclusion of cach of the
above components at a level of | percent in the diet of rats produced prowth retardation
by 35.2, 50.7, and 41.5 percent. (Summary by Dissertation Abstracts International)

0327

14757 1O, T.N, Partial characterization of o navy bean esteraprotease inhibitor and its
use in the study of the fragmentation of fibrinogen by trypsin, Pl Thesis, Bloomington,
indiana University, 1974, 172p. En., Sum. En., 137 Ref,, It

Phascolus vulgaris. Inhibitors. Enzymes, Proteins. Amino acids. ‘Trypsin,  Plant toxins.
Dietary value. Fuman nutrition. Animal nutrition.

A proteinase inhibitor, isolated from the navy beans, was shown to inhibit human
plasmin as well as bovine trypsin and chymotrypsin but it failed to inhibit bovine
thrombin, bovine plasmin, bactenial plasomn and human urokinase.  Bovine trypsin,
plasmin, and thrombin are serine esteroproteases capable of catalyzing the hydrolysis of
amino acid esters containing, side chains of lysine of arpinine; yet they interacted differ-
ently with the navy bean inlubitor (N1$1). Selected proteinase inhibitors may serve as
tools for the differentiation and study of closely related enzymes. Since the NBI inhibited
human plastin but not bovine plasmin, this apain indicates the need for caution in ex-
trapolating results oblained with an enzyme system of a given species to the counterpart
system of another species. Although the NBE is an esteroprotease inhibitor it did not
inhibit the serine esterases, bovine erythrocyte acetylchohnesterase and horse serum
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colinesterase. Negative results were also obtained with other esteroprotease inhibitors
including the Bowman-Uirk inhibitor of soybeans and the Kazal pancreatic trypsin
inhibitor.  Other proteins of navy beans obtained by complete ammonium sulfate
fractionation also failed to inhibit the 2 esterases.  SDS-pel clectrophoretic analysis re-
vealed that tryptic digestion of the alpha (A) chains of the fibrogen preceded that of beta
(B) chains. "The gamima chaivs survived 2 h digestion at a trypsin:fibrinogen M ration
of 0.01. "The latter chains might have resided in tightly packed struciure that was less
accessible to trypsin whereas the alpha (A) chains, and 1o a lesser extent, the beta (13)
chains appeared to be more highly exposed. Progressive frapmentation of the fibrinogen
correlated with impairment ot clottabbty. U b liagomentation by trypsin resulted in a
non-clottable product. Fowever, il trypsin was preincubated with the NBI at plf 7.05
prior 1o the addinan of Nibrinogen buffered at plt 7.05, the clot interfering action of
trypsin was mhibited; the protective action of the NI on clotting, was less effective if the
preincubation plt was lowered to 3. Nevertheless, the ptH 3 preincubation mixture, when
incubated for 2 h with a fibnnogen solution buffered at pll 7.05, maintained sufficient
structural intepnty ol norinogen for proper cotting.  Presumably, peptide bonds that
participated in the functional acuvity of this biologically unportant protein was protected
from hydrolysis by the inlabitors. In view of the abave clotting results, it was of partic-
ular nterest to find that the fragmentation pattern obtained with a pii 3 premcubation
mixture of trypsin and mhibitor dilfered from the pattern obtained with pl1 7.05 prem-
cubation. “The fragmentanion patterns were studied by means of SDS pel electrophoresis.
These results are i keeping, with those of Bowman who found that preincubation at p
3 produced an nhibitor with less potent activity and altered electrophoretic monility.
Controlling mechanisms bevond protein synthess are beheved o be involved in dynamic
processes such as blood coapulation and fibhninolysis Protanase mhibitors may play im-
portant roles in the repulation of these processes. (Author’s summary)

0328

14275 SEIDL, DS ABREU, 1 JAFLE, AV.G. Purilication of o subtilisin inhibitor from
bluck bean sceds. FEBS Letters 92(2):245-250. 1978, tn., 17 Rel,, 1.

Phuseolus vulparin, Thuman nutnton, Inhabitors. Fnzymes. Proteing. Laboratory exper-
iments. Venezuela,

The method of punifving of & low mol wi protemn winch mhibats subtilisin (1), until it
reaches clectrophoretic homopeneity, and 1ts properties are desenibed. The process of
purification conssted o preparmg anextract which was precipitaled by acetone,
chromatography on u DEAR-Sephades A-25 column, and on a Sephadex G-75 column,
Punihication obtained was 800 fold and the extractable intubitor content represented
about 0.006 percent of weed dry wio In contrast with some other inhibitors of subtlisin,
St does not possess mbibitor activity agannst esther trypsim or chymotryvpsing It does not
inhibit cliastase, pepsin, papam, or ficin. Fhe spealiany spectrum of Ss restricted to
subtilisin and pronase. (Summary by LI Trans by 1L.M-)

0329

23971 OCHETING S BOGERE, C. 1979, " cypsin inhibitors and phytohacm-agplutinin
activities jn raw and autochived beans and peds consumed in Kenya, Fast African Apri-
cultural and Forestry Journal 43¢ 2352354, Fo., Sum, oy, 12 Ref. (Dept. of Animal
Production, Faculty of Veterinary Medicine, Univ. of Nairobi, 1.0, Ifox 29053, Kabete,
Kenya)

Sced. Processing. Phytohemapgtutimng. Analysis. Composttion. Nutritive value. Kenya.
HHuman nutrition. Atrica.

Four types of common beans (Mwea Mop, Mevcan 142, Rose Coco, and Canadian
Wonder), cowpea, and pipeon pea prown in Kenva were analyzed tor TIA and
phytohemappiutimin activity (PA) either fresh or alter avtocdaving at 121 degrees
Celsian 30 mun 103 kpas Raw beans had TIA of 20345 1 mi Ladhing to 7.0-14.8 7m0 alter
autectaving, the other 3 speaics had corresponding values of 12.8-21.7 and 9.7-11.0 PA
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values {per ml) were correspondingly 114-17,066 (raw) and.0 (autoclaved) and 2.5-9.8
(raw) and 0 (autoclaved). (Food Science and Technology Abstracts)

0330

17778 ORTEGA D, ML RUIZ G, J.1.. 1979. Efccto térmico on las glohulinas de
frijol negro Mecentral (Phascolus vulgaris 1..). (Heat effect on globutins of NMecentral black
beans). Agrocicucia 37:3-15. I's., Sum. ks, En., 23 Ref,, 1L

Phascolus vulgaris. Proteins. Toxicity. Cooking. Heat treatment. pll.  Nutritive value.
Mexico. '

The cffects of ptl and heat denaturation were studied in the globubn fraction of sceds of
Mecentral black beans. “This protein consists of 4 major components: alpha, beta,
gamma, and delta, with different electrophoretic mobility. The clectropharetic pattern
remained constant between pll 6.0-10.6; at phl 12,5 the alpha and beta bands were dif-
fused and at ptf 13.5 one smgle band was Tormed. The heat eflect {93 degrees Celsius)
on dissolved globulins at diferent pl values and dilferent times of heating was observed.
AL pH 6.0 there was a shpht reduction of alpha and beta fractions; where as at pti 7.6
there was a 90 percent reduction of the alpha fraction m only 20 min of heating. The
beta fraction was resistant to the thernme elfect. The denaturation was preater when the
piL of the solution or the tune of heatimy, increased. A reduction of solubility was also
observed. AU pIL 13,5 there was a partial hydrolysis and arreversible denaturation of
proteins. heat effects at pH 0.0 and 7.0 in relation 1o digestibility are discussed.  (Au-
thor’s summary)

0331

27435 ELLENRIEDER, G; GERONAZZO, LL; BOJARSKL, A.B. DE 1980, ‘Therma
inactivation of trypsin inhibitors in agueous extracts of soyheans, peanuts, and kidney
beans: presence of substances that accelerate inactivation, Cereal Chemistry 57(1):25-27,
En., Sum. Fn., 14 Ref,, 11,

Phascolus vulpans. Antinuttihonal Tactors. Analysis. Bean Hour. Argentina.

Thermalinactivation of trypsin inhibitors in aqueous suspensions and centrituged water
extracts of dehulled and defatted soybean and peanut Nours and of flours prepared from
whole kulney beans depended on conen. “Thermal stubality (after heating al 96 deprees
Celsius for 15 min) of T1TA was preatly ncreased when these aquevus saspensions and
extracts were diluted. Thgh mol. wi components, separated from soybean extracts by
gel filtration on Sephadex G-75, aceelerated thermal destruction of TIA in purified
inhibitor preparations. (AS)

0332

16090 FERNANDEZ, R; ELIAS, LG BRESSANI 2. 1981, Variabilidad penética y
ambicatal en inhibidores de tripsing y hemaglutininas, observadas en cultivares de frijot
comim (Phascolus vulgaris) provenientes de Centroameérics y Colombia, (Genetic and cn-
vironmental variability of trypsin inhibitors and hemagplutining observed in conumon bean
cwltivars from Central America and Colombiz). Turrinlba 31(2):153-161. s, Sum. En.,
I's., 21 Rel., NI,

Phaseolus vulparis. Cultivins. Seed color, Toxicty. Ecology. Digesubibty. Amino acids.
Human nutrition. Central America.

The effects of environment and the color ol seed coat on the conen. of teypsin inlibitors
and hemapglutinin componnds in bean seeds were studied. A total of 20 ¢v. oblained
from the Centro Toternacional de Agnculiura ‘Fropical, Colombia was planted at the
same time in Colombia, El Salvador, and FHonduras, 1 hese samples were then sent to the
Instituto de Nutricion de Centro Amenca y Panami (INCADP), Guatemala and were
classified into 4 color types: black, white, red, and brown. Samples were analyzed {or
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trypsin inhibitors and hemagglutinin compounds and the results were statistically ana-
lyzed through a factorial analysis of variance. ‘This indicated a significant effect of envi-
ronment on trypsin inhibitors (P equal to or less than 0.05), with samples from
Honduras having higher conen. than those from the other localities. Seed color and the
interaction between environment and color had not effect on TIA. ‘The conen. of
hemagplutinin activity was sipnificantly affected by environment, with samples from
Itonduras having lower activitics than those from the other localities.  In this case, seed
color influenced statstically the activity of hemagplutimn compounds with values for
color sced higher than those found in white seeds. The interaction between environment
and color did not atfect hemagglutimm content an the seed. TTA was hiphly correlated
with met. conen. Hecause ol thig, it would be of practical mterest to determine the influ-
ence of spealic environmental factors on TEA such as water avalabilty and mineral
compasiion of the sol. (Author's summary)

0133

22946 DESHPANDIE, S.S5 CHERYAN, M. 1983, Changes in phytic acid, tannins, and
tiypsin inhibitory activity on soaking of dry heans (I’hascolus vulparis 1.). Nutrition Re-
ports International 27(2p871-377. Fa, Sun. Eng, 16 Ref. (Dept. of Food Science, Univ.
of WMinois, Urbana, 11, 61801, USA)

Phascolus vulpans Cooking Fluman nutntion. Nutriive  value. Phenolic content.
Cultivars. Nutiient loss U SAL

Changes i phyte aad, tanmns, and 1A of 3 dry bean ov, {Pinto, Samlac, Cranberry,
and Viva Pink) on osodking o dstlled water, sodiam bicarbonate, and a mixed salt sol-
utton were investizated, A srater redection an the antmutnitional factors of beans was
observed on soahing i sodim hicarbonate or noved salt soluttons than on soaking in
distiled water. Feachig losses dunmy soaking of beans were hiphest for tannms among,
the 3 anunutritionad fuctors investpated. (A uthor's summary) hil

[IRRDY

229602 VALULVA, T.AS MATOVA, L1 KILOSOVA, GV, CHEBAN, AN
KULIKOV, VA MOSOLOY, VAL SEVTRIN, FUS. 1983 dsolation and character-
wation of the trypsin and chymuotrypsin inlubitor protein with pl 4.3 from Kidoey bean
seeds. Applicd Biochennstry and Ncrobiology 19(1396-102. En, Sum, o, 31 Ref, 1L
(AN Bakh lost. of Brochemistry, Academy of Sciences of the USSR, Moscon, US.S.R.)

Phascolus vulpares, Protems Caomponation, Sced.

A proup ol protems was solated from Kidneyv bean seeds by athimty chromatography on
trypsin sepharose  Phese are the mbubitors of senne proteinases with asoclectnie points
at pl AR, 05007 and SO0 One of the inlubitors (the protein with pl 4.3) was obtamed
i homopencous torm with preparative 1soclectrie tocusing. The inhibitor protemn with
molo wio of about 10000 suppresces the actuvity of trypsin and chymotrypsin but doces
not act on clastase, snbtlm, and protemase from Asperpidlus oryzae. “The inlabitor
protemn has o huph content of evstine, wopartic acid, seome, and proline. At the same time,
vahime, met, and tovprophan are absent. With the help of Fdman depradation and
hydrolyss with carbosvpeptidase AL the NEH and COOTE ternunal sequences ol the
inhibitor molecule hiave been determmed. (Author’'s summary)

[IRER
27329 ANDRION O, S ROUANL L, NG TATONT, L BESANCON, I 1984, In-
activation of phascobanun, and alpha-amy lase inhibitor from Phaseolus volgaris by gastric
acid and digestive proteases. Nutrition Reports tnternational 29(1):149-156. t'n., Sum. In,,
15 Ref,, I (Laburatoire de Physiologie de la Nutrition, USTIL, 34060 Montpellier,

I'rance)

Phaseolus vulpans, Inhibitors Antinutninonal factors. Enzymes. France.
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An attempt is made to explain the incfficiency of phascolamin, an alpha-amylase inhibitor
from Phascolus vulgaris, on in vivo starch digestion. In vitro digestion of phaseolamin
by some proteases from the digestive tract of bovines was tested. PPepsin was incffective,
but the inhibitory activity was denatured by acidity below ptl 3.0. FFurthermore, al-
though unallected by trypsin, this activity was entirely destroyed by chymotrypsin within
2 hat pH 8.1 when the wi. ratio (protease vs. phascolamin extract) was 1:50. (AS)

0136

29742 BUERA, MLE; PILOSOF, ANR; BARTHOLOMAL G.13. 1984, Kinetics of
trypsin inhibitory activity loss in heated flour from bean, Phascolus vulparis,  Journal of
Food Science 49:124-126. I'n., Sum. Fn., 14 Ref, 1l (Depto. de Industrias, Facultad de
Ciencins Ixactas y Naturales, Univ. de Bucnos Aires, Ciudad Universitaria, 1428 Buenos
Aires, Argentina)

Phascolus vulgaris. ‘Frypsin. Bean Hour. Nutritive value. Temperature, Timing. Analysis,
Argentina.

The effect of temp., time, and MC on TIA of hean flour was studied. T1A loss followed
Ist order reaction kmeties and the rate of loss was greatly mcreased with increasing MC
of flour from 2 to 55 percent. Activation enerpies for the Ist order reaclion constants
were calculated and ranged between 13-27 keal/mole, showing, a max. value at 30 percent
MC.(AS)

0137

28942 FRELS, JNL RUPNOW, LHL 1984, Purification and partial characterization
of twe alpha-imay Lise inhibitors from hlack bean (Phascolus vulparis). Journal of Food
Biochemistry 8(4):281-301. In., Sum. Fn., 54 Rel, I (Dept. of Food Science & Technol,,
Inst. ol Apricultire & Natural Resources, Univ. of Nebraska-Lincoln, Lincoln, NE
6HS83-0919, USA)

Phascolus vulgaris. Fnzymes. Analysis. Amimo acids. Biochemistry. Human nutrition,
Animal nutrition. USA.

Fwo alpha-amylase inhubitars from black bean were purified to homopeneity using
ammonium sulfate [ractonation, DEAE-Sephadex chromatography, phenyl-Sepharose
hydrophobic interaction chromatopraphy, and pel filtration with Sephadex G-100. "1 he
inhibitors were desipnated 111 and 1-2 based on their order of elution from the phenyl-
Sepharose column. Both inlibitors are mannose containing, glycoprotems, composed of
subunits; active against porcine pancreatic, human sahvary, and insect alpha-amylases
and inactive against bactenial, mold, and plant alpha-amylases. The mhibitors {-1 and 1-2
have mol. wt of 49,000 and 47,000 and isoclectric points 4.93 and 4.86, resp.  Hoth
inhibitors have simla; amino acid composiions and are rich in aspartic acid, serine,
glutamic acid, vahne, and threonine and are Jow in S-containing, amino acids. 1-2 is more
resistant to heat denaturation than 1-1. (AS)

0338

29110 TAJOLO, FALG MANCINI FILHO, J; MENEZES, FAV, 1984, Uffect of a
hean (Phascotus valgaris) alpha-amylase inhibitor on stareh utilization.  Nutrition Reports
Internationad 30(1):45-54, Fn,, Sum. I'n, 17 Rel., It (Depto. de Alimentos ¢ Nutricao
Experimental, Faculdade Ciencias FFarmaceuticas, Umv. de Sao PPaule, Caixa Postal
30.786, Sao Paulo-S1*, Brisil)

Laboratory animals. Dicts, Composition. Proteins. Brazil. Animal nutrition.  South
America. America.

An alpha-amylase inhibitor prepared from black kidney beans, and given to young rats
by stomach tubing mixed with a starch meal, was able lo reduce dose-dependently the

126



hyperglycemia resulting from starch utilization. the higher the dose of the inhibitor
given, the bigger and longer lasting was the smoothing cffect on the serum glucose levels.
In a 10-day growing expt. with rats, the inhibitor was able to reduce caloric availability,
as .neasurcd by growth in rats fed, under restricted conditions, a calorie-deficient dict
based on raw starch. (AS)

0339

25887 CINCO, F.J); FRELS, J.0 HOLT, DL RUPNOW, J.11. 1985, Determination
of the number and heat stability of alpha-amylase inhibitors in white and red kidney bean
(Phascolus vulparis). Journal of Food Science 50(2):533-535. En., Sum. En., 12 Ref,, Il
(Univ. of Sonora, Apartadoe Postal 336 Y 106, Hermosillo, México)

Phascolus vulgaris. Proteins. Inhibitors. Enzymes. Seed color. USA.

The alpha-amylase inlmbitors from Phaseolus valgaris cv. Great Northern UI-59 (White)
and cv. LRK California (Red) were isolated using a heat-free procedure.  Phenyl-
Scpharose chromatography resolved 2 inhibitors from white beans, one of which was
much less stable than the other at 70 degrees Celsius, and one from red beans. (AS)

0340

26592 GRUEEFR, F; BREWER, A.Ci PUSZTAL A, 1985, Elfect of kidney bean
(Phaseolus vulparis) toxin on tissue weight and composition and somc metabolic functions
of rats. British Journal of Nutrition 54(1):95-103. Fun., Sum. En., 52 Ref. (Rowett Re-
search Inst., Bucksburn, Aberdeen AB2 98B, Enpland)

Animal physioclogy. Dicts. Phascolus vulgaris. Proteins. Plant toxins.  United Kingdom.

Inclusion of raw kiduey bean proteins in the dicet for rats was shown to affect the wt. of
some internal orpans.  Of these, in addiion to the well-known hyperthrophy of the
pancreas attributable to dictary trypsin intubrtors, the observed atrophy of the thymus
and the doubling iy wt. of the small intestine are related to the protem or lectin content
of the bean dict, or both. Changes in tissue composition of the small intestine were also
recorded. Its protein content increased by about 10-50 percent and carbohydrate content
doubled, suggesting the oceurrence of increased mucinous glycoprotein secretion.  In-
creased DNA content (by about 30-40 pereent), however, also indicated mucosal
hyperplasia.  Chanpes were also observed in mineral content, urea conen., and some
enzyme activities i serum and urine, possibly as a result of disturbances in systemic
metabolism or hormone concn., or both. Results pave further support to previous sug-
gestions that the oral toxicity of kidney bean lectins involves focal reaction sin the small
intestine in combination with their effects on the systemic immune system and peneral
metabolism. (AS)

0341

29705 LAYER, P.; CARLSON, G.L; DIMAGNO, E.I°, 1985, Partially purificd white
bean amylase inhibitor reduces starch digestion in vitro and inactivates intraduodenal
amylase in humans.  Gastroenterolopy 88(6):1895-1902, o, Sum. En., 35 Rel, 1.
(Gastroenterology Unit, Mayo Clinic & Foundation, Rochester, NN 55905, USA)

Phascolus vulgaris. Enzymes. Digestibility. Biochemistry. USA.

Whether commercaial, bean-derived alpha-amylase intnbitor preparations lailed to de-
crease starch dipestion in humans because of insufficient antiamylase activity, destruction
by pastrointestinal sceretions, or decreased activity in the presence of starch was investi-
pated. A simple partial purification procedure to markedly concentrate the inhibitor
(6-fold to 8-fold by total protein content, and 30-fold to 40-fold by dry wt.) was used.
Compared with a commeraal preparation and crude bean extract, this partially purified
inhibitor inactivated intraduodenal, intraileal, and salivary amylase in vitro faster and
more completely (P less than 0.001); its specific aclivity was not affected by exposure to
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gastric juice and was only minimally reduced by duodenal juice.  Wherceas the rate of
amylase inhibition by inhibitor was markedly slowed in the presence of nondictary liquid
starch, dictary solid starch had only a minimal effect. Conscquently, the partially purified
inhibitor had no cffect on liquid starch digestion, but decreased in vitro digestion of
dictary starch in a dose-dependent manner (P less than 0.001). Perfusion of the partially
purificd inhibitor (2.6, 3.5, or 5.0 mg/ml at S mlimin) into the duodenum of humans
rapidly inhibited more than 94.0, 99.0, and 99.9 percent of intraluminal amylase activity,
It was concluded that commercial amylase intubntors Faited to decrease starch dipestion in
vivo mainly because they have insullicient antiamylase activity; however, a partially pu-
rified inhibitor with increased specitic activity s table i human gastrointestinal se-
cretions, slows dictary starch dipestion in vitio, rapidly inactivates amylase in the human
intestinal lwinen, and, at acceptable oral doses, may decrease intralunmnal digestion of
starch in humans. such an inhibitor therefore deserves study. {AS)

0342

20017 LOWGREN, M LIENER, LE. 1986, The effect of slow-cooking on the trypsin
inhibitor and  hemagglutinating  activities and in sitro dipestibility of bhrown heans
(Phascolus vulgaris, var, Stella). Qualitas Plantarum 36(2):047-154, Fo., Sum. En., 26
Ref, 1. (Dept. of Nutrition, Univ. of Uppsala, Box 551, Uppsala 75122, Sweden)

Phascolus vulpans. Cooking. Tunmg, Digestibility. Nutnitive value.  Laboratory exper-
unents. Digestibihty, Fermentation, USA.

Brown and kidney beans were subjected to a2 modes of cooking in a houschold slow
cooker A, a fixed low cotting (120 watts) for 10 h; 88, a high setung (210 waus) for 2.5
h, and a low setng (120 watts) for 7.5 h. Femp. changes in the beans were recorded.
With treatment A, aver 90 percent of the hemagelutnatine and trypsin mhibitor activities
occurred alter 6 b at which tme the temp had reached 30 deprees Celsius, With treat-
ment B inactivation of these activities was almost complete at the end of the 2 h when a
max. temp of 100 deprecs Celsius had been attimed. The m vitro digesut ity of the
bean protein was conaderably increased by aither treatment By way of contrasts, only
20 nun ol heating was regquied to destroy these activities when the beans were brought
to a bl an open vessel (AS)

0343

27290 SANTIDRIAN, S5 REYES, F LARRALDE, J. 1986, Liver hydrolytic activity
in prowing male rats fed o ran kidney bean (Phaseous sulgaris 1) diet. Nutrition Reports
International 33S)821-429. I'n., Sum. i, 27 Rel. (Dept. of Physiology, School of Phar-
ey, Univ. ol 1T Laguna, Tenenfe, Canary Iands, Spain)

Phascolus vulpans. Ammal nutrition. Dicts, Enzymes. Spain,

Liver cathepsin A and D and acid phosphatise actuvities, both total and free, were meas-
ured m prowing male rats fed ad hbitum over petiods of 7,15, 30, and 45 days on diets
contaiung ecither heated soybean alone or with raw kidney bean as the sole sources of
protein. Diets were isocalonic and contiuned about 12 percent protein. Compared with
rats fed heated soybean alone, those fed the diet contanimg kidney bean showed a sipmil-
ant reduction (P less than 0.05) i prowth rate and hiver wt. with no changes in the
amount of food antake (per 100 p body wr) these effects were accompanied by a signil-
eant increase (P less than 0.05) in the activities of the 2 liver cathepsins, as well as in the
activity of hver acid phosphatase. (AS)

0344

27300 TAMRI, 1L LEE, P.Cq LEBENTHAL, . 1986, Small intestinal mucosal
hyperplasia causedd by an enterokinase inhibitor from red Kidiey bean in rats. Journal of
Nutrition 116(5):873-8680. Fn., Sum. Fn., 25 Ref, 0 (Internitionat Inet. for Infant Nu-
trition & Gastrointestinal Disease, Clildren’s Hospital of Bulfalo, 219 Bryant Street,
Bullalo, NY 14222, USA)
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Phascolus vulgaris. Enzymes. Diets. Inhibitors. USA.

A specific enterokinase inhibitor (EKI) was purified from red kidney bean.  Male
weanling rats fed a diet containing this purified KT (0.06 percent) for 6 days showed in-
creases in mucosal wi., protein, DNA, and lactic dehydrogenase contents in their small
intestines compared with age-matched control rats fed a standard diet.  Total mucosal
enterokinase and disaccharidase activities were, however, decreased in EKI-fed rats,
Thus, oral consumption of EKI from red kidney bean lead to small intestinal mucosal
hyperplasia in rats. “The mucosal hyperplasia observed in EKI-fed rats is not likely due
to deereased turnover of mucosal protems as a result of reduced luminal proteases since
fuminal contents of trypsin, chymotrypsin, and elastase in BKI-fed rats were shmilar to
those of control rats, Enterokinase inhibitor may have a direct hyperplastic effect on the
small intestine of rats. (AS)

LECTINS/PHYTOHENMAGGLUTINING

{1145

L0171 KAKADLE, ML EVANS, R Growth inhibition of rats fed navy bean fractions,
Journat of Agricultural and Food Chemistry 13(5)450-452. 1965, Fn., Sum. ., 14 Ref.

Phascolus vulgans. Laboratory anmmals. Diets “Toxiaty. Phytohacmagglutinins. Protein
content. Inhibitors. Ammal physiology.

Five fractions from raw navy beans were found to minbit prowth of rats. Fraction 4 was
the major growthanhibiing fraction. The growth-mhibitory effect of fraction 3 and
pussibly of fractions | and 2 on rats could be attnbuted to trypsin-inlibitor actvity. ‘T'he
pos.‘bility of the presence of a toxic factor other than hemagglutimn and,or trypsin
inhititor in nay beans is discussed. (Author's summary) 1101

01346

72 HONAVAR, PAL; STHIL CA G HIENER, LE. Inhibition of the growth of rats
by purificd hemayplutinin fractions isoluted from Phascolus sulgaris. Journal of Nutrition
T7(1):109-114, Fu., Sum. Fn., 2.4 Ref.

Phascolus vulgans. Laboratory ammals, Legume crops, Toxicity, Phytohacmagglutinins,
N. Protein content. Anuno acids. Ammal physiolopy.

A study was made ol the prowth promotmg properties of raw and heated samples of a
nooof legumes includig, Phascolus vulgaris, Cieer arictinum, Cajanus cajan, and D
aurcus. ‘I'wo P’ovulparis beans, the black and Kulney beans, were highly toxic in the raw
state, but this toxiaty could be largely chimmated by autoclaving beans that had received
prior soaking in water. The other lepumes were relatively nontoxic in the raw states and
were hittle alfected by heat treatment. Fractions possessing high hemagglutinating, activ-
ity, but which were devaid of antitryptic activity, were isolated from black and kidney
beans and fed to rats supplied with o basal diet contannng 10 pereent of protein derived
from cascin. “These ractions inhibited growth markedly and caused death at levels as low
as 0.5 perecent of the dict. (Author’s summary)

0347

5836 JATEE, W.G; VEGA 1., CL. eat-labile prowth-inhibiting factors in beans
(Phaseolus volgaris). Journal of Nutrition 94:203-210. 1968, En., Sum. En., 18 Ref,

Phaseolus vulgaris. Grawth, Inhibitors. Laboratory animals.  Phytohemagglutinins, 1i-
cts.
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A comparative study in vitro was made of enzyme-inhibiting and hemagglutinin activities,
and the effect on rat growth of S var. of beans (Phaseolus vulgaris). Extracts of 2 bean
samples were active in agplutinating rabbit blood cells and toxic when fed to growing
rats. Diets prepared with these seeds supplemented with met. caused wi. loss and death
to rats when fed alone or with a supplement of 10 percent enzymatically or acid-dipested
cascin.  Hemapplutinating activity was observed in the feces ol rats fed the raw bean di-
ets. The possibility that the hemapplutinins are at least partly responsible for the toxic
ceffects was examined. “Three other samples of bans had no sirniticant hemapplutinating
or lethal effect. Rats Ted the raw bean meals supplemented with met did not pam wt, but
grew well with @ sinular diet supplemented with enzymatically dipested casein, Supple-
ments of 10 pereent casein, 1 percent Na glutamate, or 10 pereent acid-digested casein did
not improve prowth significantly, but the latter did when tryptophan was dded.
Antitrypsin and antizmylase activities were low or absent in some of the seeds and high
in others and did not appear to be directly related to the growth inhibition observed. The
low growth-promoting action of the hemagplutinm-free beans mipht be explined by low
digesubility and an cnzyme-inhubiting activity of the bulk proteins different from that of
the trypsin or amylase mhibitors. (Author s swnmary)

0348

5122 BRUCHER, O. et al. Comparison of phytohacmagglutining in wild heans
(I"haseolus aborigineasy and in common beans (Phascolus vulgaris) and their inheritoncee.
Phytochemistry 8:1739-1743. 1969, b, Sum. Fn., 14 Rel.

Phuscolus vulpares. Phytohemagplatimns, Inberiance. Genetics. Analysis. Crosshreed-
ing.

Populations of wild beans (Phaseolus ahotpuneus) paving both postive and negative
haemapplutination test were detected. “ihe positive extracts had the same speaifiaty as
common bean (Phaseolus valgans) phytohacmagplutinm (PHA) and induced mitosis in
human Iymphecsie cultures. They hehaved sunilarly to common bean extracts in
immunoctectophoreas. The penchic anadyas ponted to a0 siple donunant trait of
imhentance of the PHAD From the occurrence of postive and mived wild populations it
is concluded that no sigmlicant selecton pressure and, hence, no vital role exists for the
bean applutmms (Author's summary)

0339

1564 BRUCHTIR, O. Abscace of phytohemagplutinin in wild and cuttisated heans from
south America (Phaseolus aborigineas Burk and Phascolus sulparis 1), PProceedings of the
American Society of Horticultural Science 12:68-85. 1969, Fo., Swn, Fa., Fs., 11 Ref.

Phascolus valparis. Phytobemagglutimn, Genetics. Mutation. Cultivars,  Plant breeding.
Venezuela

It was shown that amony wild bean populations from N W, Argentima there exist indi-
vidual plants without agplutimating activity, Inoan carher {unpublished) study the pres-
ence of applutinin was proved 1o be poverned by a single domimant pene. Sceeds of apreat
number ol indirencons bean cv. have been analyeed Tor tier applutinating activity in
otder to study the distibution area ol agglutimn-tree ov, and 1o draw conclusions about
the onigi of the corresponding cv. Absence ol applutnin activity occurs m about 10
pereent of the investigated material. Grouping of the native bean cv. in 2 principal ev-
olutionary trends s presented in connection with the distribution of the pencue lactor for
absence of applutinen. [t seeins that agplutinm free cv. are not phylogenetically related,
and cannot be denve directly trom agglutimin-free P aborigineus populations. “Thus ab-
sence of applutmin m bean seeds seems to be caused by sporadically occurring, lost
mutations’. {Author’s summary)
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0350

3764 JATFE, W.G. Factors affecting the nutritional value of beans. In Milner, M., cd.
Symposium of Nutritional lmprovement of Food Legumes by Breeding, Rome, Italy, 1972,
Proccedings. New York, N.Y., United Nations, 1972, pp.43-48. En., 10 Ref.

Phaseolus vulparis. Nutritive value. Amino acids. Cooking. Digestibility. Plant breeding.

In expt. conducted with rats, it was found that diets containing raw beans were toxic
while those with cooked beans were not. IHowever, in the latter, the addition of met. was
necessary. ‘The presence of dilferent types of hemagglutinins in red and white bean var.
originate signilicant  diferences in toxicity.  Soaking and cooking  destroy  the
agglutinating activity and reduces their toxic action, Studies conducted on antinutritional
factors contained in bean seeds presented the following results: o bean globuling different
from the trypsin inhibitor, interfered with the hydrolic action of 7 proteases tested and
cannol be destroyed by autoclaving, affectung digesubility. “The dipestibibty of starch by
pancreatic amylase was evaluated in vitro. An amylase inhibitor, present in most bean
species, 15 destroyed by heat; httle 1s known about its physiological importanee. Other
adverse factors that are not destroyed by heat are: phytic acid, which interferes with Fe
absorption, and flatulence-producing factors, which are bein, studied. In conclusion, any
study related to the genetic improvement of the nutriionil value of beans should be di-
rected not only at a protemn and sulfur-contuning anuno aaid level but also at the content
of toxic hemagplutining and dipestibility. (Sunumary by C..G. ‘Trans. by 1N

0151

5098 JAFFE, W.Co BRUCHER, 05 PALOZZ0, A, Detection of four types of specifie
phytohemagglutining in different lines of heans (Phascolus vulgaris).  Zeitschrift fur
Immunitatsforschung and Bildung 142:439-447. 1972, En., Sum. Ea., De., Fr., 1S Ref.

Phascolus vulgans. Phytohemagglutinms. Cultivars. Seeds. Field experiments. Analysis.

When the hemagelutinating, action of extracts from pround seeds of different hines or cv.
of beans (Phascolus vulganis) was tested with blood cells from ditferent animals, 4 differ-
ent patterns of actvity were distunguished. “The most conunon type, called A,
agalutinated all blood types tested with the exception ol cow blood cells which were ren-
dered susceptible to agplutination by treatment with trypsin, Type-1§ beans were active
on all the blood types except trypsin-treated cow blood, type-C bean extracts apglutinated
strongly only trypan-treated cow blood cells and pronase-treated rat and hamster cells,
The last type, called D, had httde af any activity with the exception of its action on
pronase-treated hamster blood cells. The hemagplutinating activity on Uypsin-treated
cow blood cells of A- or C-type extracts was not destroyed alter 90 minutes heating, at
8O deprees Celsius but the actisity on rabbit blood cells was Jost, "L he hemapplutimating,
activity of extracts of any one of these four bean types could be absorbed on rabbit or
trypsin-treated cow hlood cells and refeased agan by heating to 56 degrees Celsius al-
though some of the eatracts would not applutmate these types of blood cells. “The disap-
pearance of at least one component of the bean extracts after repeated absorption with
blood cells was detected by immunoclectrophoresis. "This component was detected in the
supernatant alter release from the cells. VThe corresponding immunoprecipitation line
could be stained with sudan black indicating that it was caused by a lipoprotein.  the
possibihty that the A-type activity is caused by a combmation of - and C-type
hemagglutinins s discussed. The tesults of a cross-breeding experiment which reveated
the fact that thus acti sty 15 inherited as a single, dominant trait is evidence apainst this
possibility. “The use of trypsin-treated cow blood cells and rabbit rhe for testing different
fractions from bean extracts is recommended. (Author’s summary)

0352
17816 KORTI, R 19720 Heat resistance of phytohemagglutining in weaning food mix-

tures containing beans (Phaseotus vulgaris).  Feolopy of Food and Nutrition 1:303-307.
Eng Sun n., 15 Ref.
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Phascolus vulgaris. Phytohaemagglutinins. HBean flour. Human nutrition, cooking,
Composition. T'anzania.

The presence of hemagglutinins in foods prepared from bean indicates that they are in-
adequately cooked. Jemapglutinins were found in 22 pereent of samples of a mixture
of maize and bean flour cooked by African mothers in their homes. T'here is consider-
ably less risk of incomplete hemagglutinin destruction when whole beans are prepared in
the traditional way. "I'he possible hazards of incomplete destruction of bean roxin and the
possibilities of breeding toxin-free strains of Phascolus beans are discussed. Data suppest
that bean flours which have not been adequately heat-treated should not be used, espe-
cially as a weaning food for infants, (Author’s summary) 100 '

0353

3717 HAMBLIN, J.; KENT, S.°. Possible role of phytohaemagglutinin in Phascolus
vulgaris L. Nature New Biolopy 245(140):28-30. 1973, In., S Rel., Il

Phascolus vulgaris. Phytohaemapgglutinins.  Rhizobium phascoli. Scedlings.  Rools,
Nodulation. Light microscopy. Sced.

In expl. with plants of Phascolus vulparis var. Seawsy and Rhizobim phascoli isolated
from these plants, it was concluded that phytohemagglutinin (P11A) is capable of binding
bacteriit to the roots of P vulgans at sites suitable for the infection of the plant by the
bacteria (routs hairs).  The initial source of the PIHA in the perminating, seedling is
probubly the cotyledon, but the plant is capable of synthesizing PHA when mature.
(Summary by Fickd Crop Abstacts)

0354

5059 MIALONIER, G. et al. Isolement, proprictes physico-chimigues et tocalisation in
vivo dune phytohemagglutine (lectine) de Phaseolus valgaris L. (var. rouge).  (Isolation,
physicochemical propertics, and localization in vive of lectin from Phascolis valgaris 1..).
Physiologie Vegetale 2(3%519-537. 1973, Fr., Sum. Fr., Fn., 41 Ref., il

Phiscolus vulpars, Ph 'l()hl‘lll-’l"‘lllllll]llfk Analysis, Amino  acids. Cot 'chuns. Cell
t b
structure,

The lectin fror ared bean var, was isolated from flour by extraction with physiological
serum and punfied by ammonum sulfate precipitation” and Sephadex: G-50, DEAE
Sephadex,  Sephadex G200 and  CM-cellulose chromatopraphy. The  ain
physicochenical propertics--mol. wit., amino acid and carbohydrate composition, absorp-
tion, fluorescence, and  dichroic  spectra-of  this plycoprotein - are  reported.
Immunoditlussion, immuno-clectrophorests and immunoperosidase assays indicated that
lectin is locahized m the eytoplasm of cotyledon and embryo cells, (Author’s summary)
OO

0355

7040 CONTRERAS, S, TAGLE, DM.A. Faclores toxicos de leguminosas cultivadas en
Chile 1L Flemaplutininas,  (Toxic factors in Chilean le sumes. 1L Hemagplutinins),
Archivos Latinoamericanos de Nutricion 24(2):191-199. 1974, s, Sum, Es,, Fn., 20 Rel,

Phascolus vulparis. Iegume crops. Seed. Phytohemagglutinms.  Cultivars. Human nu-
trition. Toxicity, Chile,

The presence of hemagglutimins was determined in the following legumes grown in Chile:
Phascolus vulpans var. ‘T'értola, Arroz, Zeus, and Coscorron; Vica faba, Lathyrus
sativus; Pisum sativam; Cicer arietinum 1.ens esculenta, Glycine max, Lupinus albus, 1.
luteus, and Prosapis tamarupo. “Frypsin-activated rabbit and cow crythrocyltes were used
lor the tests. 1. valgaris, especially “Fortola and Coscorron, had the highest activity on
bat': types of erythrocytes, With the exception of L. luteus (no activity), all the sceds
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studied had active hemagglutinins on rabbit erythrocytes. 1. vulgaris var. ‘I'értola was
used to study the effect of different heat treatment on hemagglutinating activity. Best
results were obtained when cooked at temp. over 100 degrees Celsius. Soaking alone or
used as a pretreatment did not decrease hemagglutinating activity. (Author's summary)
1100

0356

4890 JAFIL, W.G; LEVEY, A; GONZALEZ, DL Isolation and partial characteriza-
tion of hean phytohemagglutinins. Phytochemistry 13(12):2685-2693. 1974. En., Sum. En.,
32 Ref,, II. ’

Phascolus vulgaris. Phytohemagglutinins. Sceds. analysis. Cultivars. Ficld experiments.
Supars.

Extracts of sceds of 21 bean cv. were screened for hemagglutinating specificity and for
mitogenic activity. IFour types could be distinguished in diffcrent beans, two of which are
mitogens. ‘I'wo lectin fractions {alpha and beta) were isolated from each of the four bean
types. "The MW were estimated by exclusion chromatography and component sugars by
paper chromatography. Hemagglutinating activity, inlubition of hemagglutinating, action
by sugar-derivatives and plyco-peptides as well as mitogenic action were deternined for
the 8 purified lectins and 4 control preparations. ‘I'he alpha and beta fractions isolated
from two bean types had only min. mitogenic action, while those from the other 2 bean
types and all of the control preparations were potent mitogens.  All the nutogenic prepa-
rations agglutinated trypsin-activated cow red cells and pronasc-activated hamster red
blood cells in high dilutions but some were inactive when tested with human or rabbit red
blood cells. (Author’s summary)

0357

3961 JAYNE-WILLIAMS, D.J; BURGESS, C.1). Further abservations on the toxicity
of navy beans (Phascolus vulparis) for Japanese qaail (Coturnix coturnix japonica).
Journal of Applicd Bacteriolopy 37(1):149-169. 1974, In., Sum. En., 33 Ref.

Phascolus  vulgaris.  Toxicity.  Diets.  Soluble carbohydrales. Protcin  content,
Phytohemagglutinins. N. Bacteria. Analysis. Poultry. Animal physiology. Animal nutri-
tion. Bacteniology.

The lethal and prowth depressing cffects of Ieeding raw navy beans (RNB) to Japanese
quail have been shown to be due neither to poor palatability nor to diatysable, hpid or
carbohydrate constituents, but to a protein material soluble at ptl 3 and precipitable to
saturation with (NHa)2504, This matertal proved resistant to digestion by pepsin and
proteolytic bacteria but was destroyed by autoclaving at 121 degrees for 15 min. Germ-
free birds given a dict contisning RN B which had been fermented by coliforms grew well,
indicating, that toxicity of RN is not dependent on the release by intestinal bacterial of
poisons from mmnocuous precursor in the beans.  Examination of the cffects ol feeding
dicts contamning other raw legume sceds to quail hiave shown that toxicity is associated
with the presence of high concentrations of phytohacmagglutinins (P11As). Quail given
RN diet showed a greater incidence of liver infection than birds led an autoclaved bean
dict but bacteriological examination of gut contents ol such birds revealed no marked
qualtative differences.  Chemical examination of gut contents likewise revealed no
marked dilferences. Expt. with gnotobiotic quail showed that coliforms derived from a
var. of sources were capable of causing the death ol birds on RNB diet and that the no.
attained in different parts of the mtestine by a single coliform strain were not aflected by
the dict fed. "The results suggest that toxicity ol RN may be due to impairment of body
defense mechanisms by PUIA leading to tissue invasion by normally innocuous compo-
nents of the intestinal microflora. (Author’s summary)
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0358

7105 PUSZTAL A WATT, W.B. Isolectins of Phascolus vulgaris; a comprehensive
study of fractionution. Biochimica et Biophysica Acta 1(365): 57-71. 1974. Ea., Sum, En.,
67 Ref,, 1.

Phascolus vulgaris. Serd. Phytohemagplutinins. Analysis, Inhibitors. Proteins. N. Amino
acids. Supars.

The results of fractionation studies and chemicad, physical, and immunochemical investi-
gations established the existence of a range of closely related glycoprotein sin the albumin
fraction of the seeds of beans (Phaseolus vulgaris). ‘The isoelectric point of these
glycoproteins was found by isoelectric focusing to vary between about pH 4.5-6.9. Their
subunit composition, however, was very sumilar: they were all made up of 2 1ypes of
subunits, 30,000 plus or minus 1,000 and 35,000 plus or minus 1,000, resp., in a ratio of
abaut 3:1. The chemical composition of these glycaproteins bare a close resemblance to
cach other. However, small differences were also found that might have accounted for
the charge heteropeneity. An immunochemically related glycoprotein was also found in
the globulin fraction. ‘T'his, however, was made up by subunits of the size of 30,000 plus
or minus 1,000 and was difterent in amino acid compostion. ‘These glycoproteins were
shown to he applutining or isolectins of red or white bloud cells. They were also found
to interact with other cells such as fat cells and to be able to bind carbohydrate-type ma-
terials.  However, these isolecting had neghpable effects on lymphocyte transformation,
The extent of all activities was strongly dependent on the asoeleetric paint of the
isolectins. The specificnty of the interaction, however, was apparently the same; i.c., they
were all inhubited by the same compounds ancluding, N scetyl-Dopalactosamine  and
plycopeptides contimng N.acetyl-1) plucosamime, mannose, and galactose and obtained
from fetun. The possible involvement of these tsolecting in bean toxicity is discussed,
(Author’s summary)

0359

S JAFFE, W.G.; GOMEZ, M., Beans of high or low toxicity, Qualitas Plantarum;
Plant Foods for Human Nutrition 24(3/4):359-365. 1975, In., Sum. En., De, 11 Ref., 11

Phascolus vulpans. Seed. Phytohemapglutining. Laboralory animals. Toxicity. dicts.,
Cultivars. Ammal physiology. Venezuela.

Extracts from sceds of 4 bean cv., tepresenting the 4 hemagglutinin specificity types, were
mjected into muce. When injectid by the intraperitoneal route, the 1L.DSO Tor type A was
A70 mp sk 18, 1500; C, 5905 and 1), preater than 3000 myp/kp, caleulated as injected bean
protein kpbody wi. When apphed intravencously, the D-type extract was also the least
toxic. Intradermal injections of the 4 extracts produced local lesions that were most se-
vere with the A-type extracts and very mild with the D-type.  Genetic selection for the
nontoxic D-type bean is recommended. (Author’s summary)

0360

14733 NOCHUNMSON, 8. A nuclenside triphosphate phasphohydrolase found in prepa-
rations of red kidney bean phytohemagglutinin-purification and characterization.  Phui).
Thesis. Philadelphia, Pennsylvania, The Habmemann Medical College and Hospital of
Phitadelphia, 1975, t1p. Ko, Sum. Fa., 126 Ref., 1.

Phascolus vulgaris, Enzymes. AT, Hiochemistry, analysis. Protein content,  Human
nutrition. Ca. N,

The red kidney bean has been Tound 1o be a food source of an enzyme which catalyzes
the hydrolysis of the pamma-phosphate  or purine and pyrimidine  nucleoside
triphosphates (N'TPase). ‘Throughout the punfication of the N'I'Pase a complete sepa-
ration from a hemagglutinin protein proved dilficult and was suggestive that both the
enzyme and hemagglutinating activities were inherent to the same molecule, IHowever,
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by adsorbing the hemagplutinin of human red blood cells it was possible to effectively
separate the 2 activities. The enzyme, although devond of any lectin-like activity was very
aclive in hydrolyzing nucleoside triphosphates (1500 micromoles Pijmin mg.protcin).
The enzyme reaction can be stimulated by either Ca ions or by Na jons in the absence
of any divalent cations. A mol. wt. of 125,000 for the enzyme has been estimated using
gel filtration chromatopraphy. During SDS polyacrylamude pel electrophoresis a single
band was found corresponding to a mol. wt. of 65,000 indicating that the enzyme is a
dimmer. “The enzyme has a visible absorption spectrum consisting, of a single broad ab-
sorption peak having wmax. at 505 mu. In the presence of dithionite the absorption peak
disappears. An EPR (clectron paramagnetic resonance) sean of the enzyme has detected
the presence of iron HIE in the oxidized enzyme and ron 11 in the dithionte reduced
cnzyme. A quanbtalive deternunation for iron resulted o a mim. mol. wit. of 70,000
suggesting 2 poatoms of iron,mol. of enzyme. the enzyme s also a plycoprotein con-
tainung 4 pereent neutral supars. A possible role inon transport has been suggpested for
the enzyme. (Author’s sumimary)

RN

S95T PUSZTAL AG GRANT, G PALMER, K. Nutritional evaluation of kidney beans
(Phascolus valparis): the solation and partial chiaractesization of toxic constituents.  Jour-
nal of the Science of Food and Agriculture 26:149-156. 1975, Fo., Sum. En., 20 Ref., 1.

Phaseolus vulgarns. Proten content. Toxieity, Laboratory animals. Diets. Sced. analysis.
Amino acuds.

Comprehensive Tractionaion studies on the contents of the seeds of two var. ol common
beans (Phaseolus vudpans) were carnied out the fractions obtwned were evaluated for
toxicity on the baas of prowth depression of rats fed on a nuxed diet contasimg, S percent
casein protery and 5 percent unfractuonated bean proteins or proportional amounts of
fractionated matersads. The low maol. we dilfusible matenals and the structural water-
insoluble carbobiydrate- protemn complexes (10 and 73 pereent of the seeds, resp ) had Intle
deleterious effect on rat prowth pertormance Howeser, hoth proten fractions--the
albuming (6.3 percent of the seeds) and the plobuling (11 percent of the seeds)--were
found to be toxic. Farther fractionation with contmuous high-voltage electrophoresis
indicated that most of the toxiaty of the albunun traction nipht be related to the pres-
ence of a ranpe of polecting A stmlar, but not wdentical molectm might also be unph-
cated m the toxaty of the olobahn frw ten These results alvo demonstrated that the 3
major storage protens plyc g rotemn Fand 1 and the trypsmoanbhibitors, wlich altopether
made up about U of the totan protemn content could have made only a small contrib-
ution to the toxicty ol common beans. (Anthor's sunnary)

i)

27422 LEAVIEL, DG FEESTED, R BACHUR, N.R. 1977, Biological and
bisehemical propertics of Phaseolus valgans isolecting.  Jourpal of Biolopical Chemistry
252(9):2901-2900. Fa., Sum. ba, 2o Red,, 1)L

Phascolus vulguns, Phytobemapplutinms. Carboliydrate content, Proteins,  Analysis.,
Biochemistry. USA.

Alfinity-purificd phytohemageetutim from red hdney bean resolves into S isolectins by
SP-Sephadex ton exchanpge chromatography. Recoveries tanging from 30 to 130 myg of
protein for cach rolectm e castdy achieved. “The ssolectins have similar amino acid
compositions which ditfer only in threomne, Iysine, and arpinme. A distingishing fea-
ture of the anino acid composiion s the totad lack ol S contunimg amino acids.  Each
isolectin contains about 4 pereent mannose and 2.7 pereent N-acetyl-D-plucosamine. All
isolecting on clectrophoresss form siple protan bands  under  denatuning, and
nondenaturing conditions 1 palyacrylanude pels, and all have apparent subunit nub. wi,
of 33,000 by SDS-polyacrylamude pel clectrophoresis.



0363

9608 MOREIRA, R. DE A,; PERRONE, J.C. Purification and partial characterization
of u lectin from Phascolus vulgaris. Plant Physiology 59:783-787. 1977. En., Sum. En., 24
Ref., 1.

Phascolus vulgaris. Analysis. Amino acids. Phytohemagglutinins. 11ydrolysis. Carbo-
hydrate content. Ammonium sulphate. N. Brazil.

A methaed is presented for the isolation of a lectin from Hrazilian dry bean var. Rico 23,
through extraction in acidic {(pil 4.2) medium, fractionation with ammonium sulfate and
chromatography on DEAE-cellulose. “I'he lectin was shown to be homogeneous by gel
clectrophoresis and isoclectric focusing. Mol wi., determined by osmometry, was
100,250 daltons; the isoclectric point, determined by tsoclectrie focusing, was ptl 5.1; and
the extinction cocfficient at 280 nm and plt 7 was Elem() percent) = 7.85. The lectin
was shown o be a glycoprotein with 9.11 percent neutral sugars and 1,449 percenl amino
sugars. Amino acid composition was characterized by the absence of met. and a very low
content of hall-cystine, with a predominance of acidic and hydroxylated amino acids. The
lectin presented no specificity when tested with red blood cells of all proups of ABO sys-
tem. (Author's summary)

0364

3081 UNTAWALE, G.G. Effects of sictary inpredients including raw and autochnved
heans (Phascolus vulgaris) on chick growth, survival rate, intestinat microflora, and re-
sponse to antibiotic supplements. Ph.D. Thesis. Pullman, Washington State University.
Department of Animal Science, 1977, 141p. En., Sum. En., 206 Ref., L

Phaseolus vulgaris. Animal nutrition. Diets. Phytohaemagplutinins. Toxicity. Chicks.
Nutritive value. Dictary value.

Expt. were conducted for 3wk, with day-old broiler chicks to study the cffects of diets
containing maze, rye, and Red Mexican dry beans, raw or autoclaved, on growth sur-
vival rate and intestinal nucroflora. “The influence of chick age and supplementation of
anlibiotics to the diet on toxicity of raw beans was also studied.  Chicks fed maize grew
significantly better than those on either rye or beans and harbored 10(2) 1o 10(8) of cach
of the coliforms, Lactobacilh and Streptococcus fecahs orgamsmség of wel mtestinal tis-
sue. Adding a pericillin supplement to maize diets did not improve growth or influence
microbial counts in the mtestines. Rye caused depressed prowth, reduced tibia ash, a 10-
to 100-fold increase in the intestinal microbial counts and adhesion of microbes to the
intestinal mucosa of the chicks. A sigmificant prowth response, alory, with a 10-fold de-
crease in the aintestinal counts of cohforms and s. fecalis and a redaction in the counts of
microorganisms adhered to the intestinal mucosa was observed when the rye diet was fed
with procaine penicillin. Thigh levels of raw beans caused poor growth, high mortality
and a 10- 1o 1000-fold increase in the no. of microorgamsms i the intestinal Jumen, ad-
hesion and colonization of nncrobes to the intestindl mucosa, and  passage of
microorpanisms across the intestinal wall into the circulatory system. A var. of acrobes
and fuacultative anacrobes were isolated (rom blood, livers, and kidneys and pathologic
changes were observed i livers of the chicks on these diets. ‘The high levels of raw beans
also resulted in a significant reduction in plucose absarption from the duodenum.  Ab-
sorption of glucose was significantly increased when the raw beans were piven with peni-
cilhn. dictary artibiotic supplements to the raw bean dicts improved chick growth,
influenced the counts of ntestinal microbes, reduced adhesion of microbes to the
intestinal mucosa and reduced hick mortality. A combination of procaine penicillin (500
ppm) and carbadox (250 ppm) reduced mortality from 64 1o 11,1 percent. Parenterally
administered antibiotics were equally effective in reducing mortality in chicks on the raw
bean diets. Autoclaving beans improved chick growth, decreased the counts of intestinal
microbes in the lumen and the no. of microbes adhering to the intestinal mucosa, and
reduced chick mortality,  Addition of penicillin to the autoclaved bean diet further re-
duced microbial adbeon and eliminated mortahity, Chick ape and dictary level of raw
beans influenced bean toxicity. Delaying the feeding of raw beans until the th day aller
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hatching or reducing the dictary 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
autoclaved beans did not. These observations show that some of the dietary ingredients
and antibiotic supplements to the diet influenced the intestinal microNora of young,
chicks. ‘The results also indicate that both bean agglutinins and intestinal microbes could
be partly responsible for the toxicity observed in chicks on the raw bean diet. (Author's
summary)

0365

13108 EGORIN, M.J. et al. Phascolus vulgaris isolectin binding to human crythrocytes.
Journal of Biological Chemistry 254(3):894-898. 1979. En., Sum. Ln., 32 Ref, I,

Phaszolus vulgaris. Phytohacmagglutinins. Analysis. Human physiology. USA.

Bean isolectins 14, 1.3, 1.2E2, L1L3, and F4 were isolated by affinity and ion cxchange
chromatography. Pure isolectins were raticlabeled by the chloramine-T method with
Na(125)104, and their binding to humar erythrocytes was studied. A normal erythrocyte
has approx. 8 x 10(5) receptor sites/isolecting however, the associalion constants (Ka) of
binding increased from 1.1 x 10(7) M(-1), with increasing no of Ii subunits/tetrameric
isolectin molecule. Isolectin to erythrocyte binding reached cquilibrnium rapidly and was
reversed by fetuin. All isolecting competed with (125)1-84 for erythrocyte binding sites,
with a constant (K1) sumilar to the Ka caleulated for cach resp. radiolabeled isolectin.
When isolectin binding at 0, 4, or 8 deprees was compared to that at 25 degrees Celsius,
there was no reduction in the no. of binding sites/cell, but the Ka of 144 was reduced to
3 x 10(7) M(-1). Fixed erythrocytes displayed similar isolectin binding characteristics,
(Author’s summary)

0366

17462 MANCING FILHO, J; LAJOLO, .M VIZEU, DM, 1979, Leetins from red
Kidney beans: radiation cffect on agglutinating and mitogenic activity.  Journal of Food
Scicnce 44(4):1194-1196, 1200, En., Sunt. En., 31 Rel,, 1.

Phascolus vulgaris. Seed. Phytohaemagglutinins. Toxicity. Analysis. Biochemistry.

The effect of ionizing radition on hemagglutinating and mitogenic activity of purified
phytohemaggplutnin in solution was studied.  f§eans irradiated were var. Rico 23 and
Pintado from Brazl. A dose of 10 krad 1s needed for 50 percent destruction of the
agglutinating, capacity; the mitagenic effect is more resistant, 70 krad for 50 percent in-
activation.  Results indicate that the agplutinating and mitogenic effects are due to differ-
ent structures.  The radiation clfect on apgglutinating activity is an exponential function
of the lectin conen.  Mucromolecular changes, followed by polyacrylamide gel
clectrophoresis, were evident for doses higher than 40 krad. A dose up to 3 Mrad was
incffective to inactivate the hemagglutmin in kidney beans even with 30 or 60 percent
waler content. (Author’s summary)

0367

14665 ANTUNES, P SGARBIERI, V.C. 1980, FEffect of heat treatment on the
toxicity and nutritive value of dry hean (Phascolus vulgaris var, Rosinha G2) proteins,
Journal of Agricultural and Food Chemistry 28(5):935-938. Fa., Sum. En., 21 Rel, L.

Phascolus vulparis. Sced. Protein content. Proteins, Amino acids. enzymes. Inhibitors.
Phytohacmagglutinins. FHeat 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 the Nour were studied. When fed
Lo weanling rats the flour and all 6 fractions were toxic. Most of the toxicity was climi-
nated by heating the soiked beans 2.5 min at 97 degrees Celsius, but max. PLR was at-
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tained after 10 min at the same temp. Not all trypsin inhibitor and phytohaemagglutinin
activities had been cliniinated by any of these treatments.  Autoclaving (121 degrees
Celsius, 15 min) decreased the availability of lysine in the whole flour and in the water-
insoluble solids by 36.7 and 29.3 percent, resp., whereas it did not alfect significantly that
of the other fractions. Ileating at 121 deprees Celsius for 7.5 min was deleterious to the
nutritive value of the isolated protein fractions. (Author’s summary)

0368

17731 WILSON, AR KING, T.P,; CEARKE, ENLW,; PUSZTAL A, 1980, Kidney
bean (Phascolus vulparis) lectin-induced lesions in rat small intestine: 2. Microbinlogical
studies. Journal of Comparative I'athology 90(4):597-602. Ln., Sum. EFa., 10 Ref., 11

Phaseolus vulparis. Ammal nutnuion. Protems. Diets. Toxicity. Cultivars.  Laboratory
animals.

The differences in colifom populations in rats fed on dicts containing either a high-lectin
highly toxic kidney bean var. Processor or a low-lecun, relatively non-toxic var. Pinto 111
were studied. When var. Processor was included in the rat diets, there was a dramatic
avergrowth of Lschenichia colin the small intestine. No overgrowth oceurred when the
bean var, Pito 11 was fed to the rats. Kidney bean lecting appear to indirectly or di-
rectly enhance the virulence of coliform strains either through apgregation and ehmi-
nation of competitive strins or by applutination of certan strans of o ocoli 1o one
anather and to the mucosal surfaces of the gut. Severe disruption of microvilli precedes
and accompanies the proliferation of 2 coly and it s possible that malabsorption provides
a sutable prowth substrate for intestmal bactenia, aupmented by cell fragments in the
form of mucrovilll, and possibly also by cellular exudates duc to loss of polarization in
membrane transport systems. (Author’s summary)

0369

24041 LINIA, AL MANCINIFILITO, ) DOMINGULES, J.85 LAJOLO, F.M, 1980,
Propicdades hemagltinantes mitogenica ¢ toxiea de variedades brasileiras de feijoes
(Phascolus vulgaris L. (Hemagglutinating, mitrogenie, and toxic properties of Bravzilinn
french bean varicties). Revista de Farmacia ¢ Bioguimica 16(1-2):145-154. Pt., Sum. P't.,
Fn., 12 Rel.

Brazl Culuvars, Nutnitive value, Phascolus vuliars.,

Seed extracts of all the 1o bean var mvestipated were capable of apglutinating trypsinized
red cells i ox or rabbit blood, and alsa untrvpamezed tabit blood. Most var. also in-
duced mitosis i human lymphocyte colls. Var, Moruna and Prrata 1 owere among, the
most active anall these respects. None was clfecive with untrypsimized ox blood.
Toxiwaty, alter intrapentoneal injection e, was strongest in Moruna and Puata 1,
but several var. with high mitogeme capaaity were nontoxic. In general, toxicity was as-
sociated with capacities for ox and rabbit blood agglutination. {Iield Crops Abstracts)

0370

28924 NOAH, N.DG BENDER, AL REAIDL G.B; GILBERT, R 1980, Food
poisoning from raw red kidney beans.  British Medical Journal 281(6234): 236-237. Fn.,
Sum. Ing, 11 Rel.

Phaseolus vulgans. Plant toxins. Human  nutnition. Phytohemagplutining. — United
Kingdom.

Outbreaks of pastroenteritis associated with cating, raw red kidney beans are reported and
results from biochemical examimations of beans and expt. carned out with rats to deter-
mine the cause of the poisoning are presented and analyzed. A hemagplutinin appears to
be the toxic factor; however, it is destroyed by adequate cooking, Recommendations are
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given on adequate cooking of red kidney beans, which should not be caten raw or
undercooked. (CIAT)

0371

16474 REAIDI, G.B; McPHERSON, L. BENDER, ALE. 1981, Toxicity of red kidney
beans (Phaseolus sulgaris). Journal of the Science of Food and A,riculture 32(8):846-847,
En., 6 Rel.

Phaseolus vulgaris. Cultivars. Plant toxins. Phytohaemagglutinins. Cooking. Timing.
Analysis. luman nutrition.

Twelve samples of legumes, including red kidney, white kidney, and rose coco heans,
were analyzed for lectin content (1.C) and their degree of destruction afier soaking in
water for 18 h or after cooking at 100 deprees Celsius for 2, 5, 10, and 20 min. 1.C was
estimated by an agplutimation test on 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 the lectins.
Most hemagglutinins were destroyed after 10 min of cooking; however, one bean cv.
contained considerable amounts even after 20 min of cooking. Tt has been supgested that
the toxic effects in vivo are due to a combination of lecting with carbohydrale moitics on
the mucosal cells hrming the small intestine. (Summary by C.P.G. I'rans. by L.M.I)

03172

16783 PUSZTAL A CLARKE, E.NLW,; GRANT, G.; KING, T.1°. 1981. ‘The toxicity
of I’hascolus vulgaris lecting. Nitrogen balance and immunochemical studies. Journal of
the Scienee of Food and Agriculture 32:1037-1046. En., Sum. En., 39 Ref., IL

Phaseolus vulgaris. Proteins. Foxicity. Animal nutrition. Diets, Phytohacmagglutinins.
Biochenmustry.

Inclusion of pure lectins 1sofaled from the seeds of kidney bean v, Processor in dicts for
rats increased both faccal and urinary losses of N and resulted in a negative N balance for
the animals. The relationship between total body N change [y (mg)] and lectin concen-
tration |x p/kp)f of the diets wasiy 420 S 2750 v, wiich was statistically significant (P
= 0.05). These rats developed arculating anubodies of low avidity to the dictary lectins,
while no other proteins of the dict cherted a similar antibody response. Additionally, in
several serum samples from rats which had been fed raw beans, the presence of small
amounts of a protein reactive with rabbit anti-lectin antibodies was detected. This protein
was isolated from the immune precipitate and was shown by SDS-pel clectrophoresis to
contain a protein subunit of 30,060, which was very similar to that of pure lectins. it is
tentatively supgpested that decun toxienty results from the combined cffects of the interfer-
ence with normal intestinal digestion andjor absorption of N through the damaged
enterocyles and of systemic immune (and other) responses of the rat to the internalized
lectin. (Author’s summary)

0373

17760 MANCINI FILNHO, J; LAJOLO, F.0. 1981, Factores antinutricionais em
diferentes varicdades  de  feijoes  (Phascolus  vulgaris  varicties). Cienein ¢ Cultura
33(1):94-97. Pt,, Sun. En., Pt., 13 Rel.

Phascolus vulparis. Cultivars. Phytohacmagglutinins. "Toxicity. Amino acids. Inhibitors.
Analysis. Laboratory experiments. Brazl,

In a study of hcrﬁn;;glulimns and trypsin and amylase inhibitors in 15 Phascolus vulgaris
var., there was a close positive correlation between agglutination of bovine red blood cells
and toxicity in mice. “Irypsinization of red cells affected sensitivity to agglutination dif-
ferently according to var. Var, were placed in 4 groups according to their agglutinating
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ability and toxicity. No hemagglutinins 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; MORE, L.); McKENZIE, N.H.; PUSZTAL AL 1982, The cffect
of heating on the hacmagghtinating activity and nutritional propertics of hean (Phascolus
vulparis) sceds. Journal of the Science of Food and Agriculture 33:1324-1326. En., Sum.
En., 14 Ref,, 1.

Phascolus vulgaris. Sced. Heat treatment. Phytohacmagglutinins.

The toxic lectins present in red, white, and black kidney beans were sensitive to heat
treatment and the cfficiency of that treatnent is preatly inproved by presoaking of the
seeds. Heating of presoaked seeds at all temp. abave 75 degrees Celsius and a continuous
reduction in bath their hemagglutinating activity and toxicity. Ilowever, the only sale
method of climinating toxicity was to heat the fully hydrated sceds to 100 degrees Celsius

for a min. of 10 min. (Author's summary)
0375

19453 DUPUIS, G; LECLAIR, B, 1942, Studies on  Phascolus  vulgaris
phytohemagglutinin. Structural requirements for sinple sugars te inhibit the agglutination
of human group A erythrocytes. Febs Letters 14:3(1):29-32, ln., 20 Ref,, 1l (Dept. de
Biochimie, Univ. de Sherbrooke, Suerbrooke, Quebee, J111 SN4, Canada)

Phascolus vulgans. Phytohacmagglutinins. Analysis. Supars.

The specificity of phytohemagglutnin, the lectin from bean, toward agglutination of the
major human erythrocyte blood groups was investigated. Agglutination assays were
performed according to Liener's technique (1955). Concn. of lectin necessary to bring
S0 percert applutination of the cells were 8 nucroprams (group A), 12 micrograms
{group O), and 22 micrograms (group B), whereas complete agplutination was observed
with 15 micrograms (group A), 40 microprams (group O), and 40-50 micrograms (group
B). A series of monosiacchandes was used to assess the structural requirements for these
compounds to mlubn the agplutination reaction. Phytohemagglutimin possess, at its
sugar binding site, at least one locus which recognizes and discriminates specifically be-
tween the nature and configuration of subsutuents at posttions 2 and 4 of the pyranose
ring. (Summary by LDITEC, Trans. by L.ME)

0376

20851 CIHRISPEELS, ML BOLLINIL R, 1982, Characteristics of membrane-hound
lectin in developing Phascolus vulgaris cotyledons. Plant Fhysiology 70(5):1425-1428. En.,
Sum. En., 18 Ref, 1L (Dept. of Biology C-016, Univ. of California, San Dicgo, La Jolla,
CA 92093, USA)

Phaseolus vulgaris. Cotyledons. Phytohacmagglutinins. 1ectins. USA.

Cotyledons of developing Phaseolus vulgaris cv. Greensleeves sceds were labeled for 243
h with F-amino acids, and newly synthesized phytohemagglutinin was isolated by alfinity
chromatography with thyroglobulin-Scpharose, ‘T'he presence of 1 percent T'ween in the
homogenate ncreased the yield of radioactive phytohemagglutinin by 50-110 pereent.
Isopyenic  sucrose  pradients  were used  to show  that  this  detergent-released
phytohemaggplutinin wis associated with the endoplasmic reticulum, and pulse-chase expt.
showed that the half-hfe of the phytohemagglutinm in the endoplasmic reticulum was
90-120 min.  Since phytohemapplutinin is transiently associated with the endoplasmic
reticulum and accumulates i protein bodies, it was postulated that this rapidly turning
over pool of phytohemagglutinin in the endoplasmic reticulim represents protein ¢n
route to the protein bodies. ‘I'he phytohemagglutinin in the endoplasmic reticulum has
the same scdimentation constant as mature phylohemagplutinin and is capable of

140


http:Cotyledon.ns

agglutinating red blood cells. The observauons substantiate carlier claims that plant cells
contain membrane-bound lectins. FHowever, they also indicate that these lectins are not
necessarily functional components of the membranes with which they are associated, but
may represent transport pools of lectin normally localized in other cellular compart-
ments. (Author’s summary)

0377

17860 MANEN, J.F; PUSZTAL Ao 1982, Immunocytochemical locaisation of lectins
in cells of Phascolus vulgaris L. sceds. Planta 155(4):328-334. En., Sum. En., 18 Ref., 1N,

Phascolus vulgaris. Sceds. Analysis. Cell structure. Antibodies. Electron microscopy.

Antibodies against pure Ed- and L-lectins from the seeds of Phascolus vulparis, raised in
rabbits, were made monospecific by immunoaffinity chromatography on E4- or | A-lectin
Scpahrose 4B columns.  Locahzauon of lectins in bean sceds was investigated by indirect
immunofluorescence and by electron microscopy on sections stained with colloidal gold
particles coated with monospecific anti-FA- and anu-14-1gG. In parenchyma cells from
the cotyledons both E- and L-type lectins were found inside the protein bodies. Appar-
ently the matrix of all protein bodies contained both types of lectins. On the other hand
in vascular and in axis cells the 2 types of lectins were localized in the eytoplasm, outside
the protein bodies. "Thus these findmps suppest different roles for the lectins: in
cotyledons this may be a speafic form of N storape, while in vascular and axis cells
lectins may have & more direct metabolic part to play. (Author's summary)

0378

21139 BROWN, JW.S; OSBORN, T.C.; BLISS, F.A; HALL, T1.C. 1982, Bean
lectins. 1. Relationships hetween agglutinating activity and clectrophoretic variation in the
lectin-containing G2/albumin seed proteins of French hean (Phascolus vulgaris 1.). The-
orctical and Applied Genetics 62(3):263-272. Fn., Sum. Fn., 15 Rel., I {Agripenctics
Corporation, Aprigenctics Research 17ark, 5649 Fast Buckeye Road, Madison, W1 537106,
USA)

Phascolus vulgaris. Cultivars. Protein content. Biochemistry. Analysis.  Sceds. Amino
acids. Snap beans. USA.

Single sceds of 107 bean cv. were analyzed by 2-dimensional clectrophoresis. ‘The cv,
could be classified into 8 groups by virtue of their G2/albumin electrophoretic patterns,
‘The polypeptide compositions of these types were largely interrelated having particular
polypeptides in common. 11 was possible 1o correlate the G2/albumin patterns with
apglutinating activity of cow and rabbit blood cells as measured by the agplutination ratio
(min. conen. of extract required to agphitinate rabbit blood cells). ‘The active lectin
polypeptides were wdentified by extracung lectins from agglutinated erythrocytes and by
comparing, the qualitative similaritics and differences of the G2/albumin patterns and
their apgglutination activities. A reference catalopue of 107 bean cv., piving their
phascolin and G2/albumin clectrophoretic patterns, and apglutination ratios, is presented.
(Author’s summary)

0379
21320 BROWN, JW.S; “SHORN, T.C; BLISS, F.A; HALL, T.C. 1982, Bean
lecting. 2. Relationship between gualitative lectin variation in Ihascolus vulparis L. and
previous observations on purthed  bean lectins. “Pheoretical and  Applied  Genetics
62(4)3:361-367. Fn., Sum. Fn., 41 Rel. (Aprigenctics Corporation, Aprigenctics Research
ark, 5649 last Buckeye Road, Madison, W1 53716, USA)
Phaseolus vulgaris. Phytohaemagglutinins. Cultivars. Proteins. Sceds. Amino acids. USA.

‘T'he relationship between the polypeptide composition and the apglutination behavior of
the lectin-containing G2/aibumin protein groups allowed the identification of the aclive
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lectin polypeptides in different cv. of Phascolus vulparis. ‘T'hese results were used to as-
certain the particular G2jalbumin group contained in the various lectin sources uscd
previously for the purification of lectin proleins. Many studics were found to have in-
cluded lectin sources which contained the same G2/albumin pattern (1°'G2) and this per-
mitted dircct comparison of the properties reported for these purified lectins.  “Thus,
much of the extensive literature on bean lectins is confirmed. (Author's sununary)

0380

T2253  BENDER, ALK READL G, 1982, Toxicity of kidney beans (I’hascolus
valparis) with particular reference to lectins, Journal of Plant Foods 4(1): 15-22, Fn., Sum.
Fn., 13 Ref,, 1L (Dept. of Food Scicnce & Nutrition, Queen Elizabeth College, 1ondon W4,
England)

Proteins. Toxicity. Animal nutrition. Human nutrition. Nutritive value. Protein content.
Cooking. United Kimgdom. Composition. BEurere,

Toxicity of kidney beans, with particular reference to lecting, was evaluated. All samples
of beans were purchased locally and therr history was not known. Beans were soaked in
3 parts of tap water for 16-18 h at room temp. I they were to be cooked, the soaking
water was discarded and the bans cooked in fresh water Tor 30 min at 100 degrees Celsius
in an open pan. Cooking times were measured from the Ume of addition of beans to
botling water.  Hemapgghntinating activity was determined. Only 3 bean var. (red, white
kidney, and rose coco) contained larpe amounts of lectins relative to the amounts found
in the other 6 types examuned. Red and white kidney beans were lethal to all 3 rats m
cach proup when fed at 20 pereent of the diet for 14 days. When fed at 10 percent of the
dict, despite the fact that this provided only 2.5 pereent protein, the animals survived the
14-day feeding period. “The group of animals gained approx. 55 goan 1S days when fed
cooked red or white kidney beans. Lectins can be destroyed by heat. I'leating at 80 de-
grees Celsius increases the amount of lectin (as determined by i vitro hemagglutination)
about 5-fold, so that incompletely cooked beans may be more tevic than when caten raw,
(CIAT)

0381

20666 CHRISPEFLS, ML 1983 fncorporation of fucose into the carhohydrate maoicty
of phytohemagghatinin in developing Phascolus valgaris cotyledons, Planta 187(5):454-461.
En., Sum. Fo., 37 Ref, 0L (Dept. of Biology, C-016, Univ. of California/San Dicgo, 1.a
Jolta, CA 92003, USA)

Phascolus vulpans. Cotyledons. Phytohacmagglutimins. Proteins. Analysis. Enzymes.

Incubation of developing Phasceolus vulpans cotyledons with (3)H-fucose resulted in the
incorporation of radioactivity into the cell wall, membranous orpanclles, and soluble
macrumolecules  Fractionation of the protans showed that phytohemagglutinin (PHA)
was the major fucosylated protein synthesized in the cotyledons. Incorporation of fucose
into PHA occurred in the membranous organclle fraction and the radioaciive fucose re-
mained assoctated with the PHA during a 20-h chase of the radioactivity. ‘T'unicamycin
inhibited incorporation of glucosamine and fucose into PHA to the same exient (65 per-
cent), indicating the involvement of a hpid intermediate in the incorporation of fucose,
or the attachment of fucose to the hiph-mannose oligosaccharide mowety of newly syn-
thesized PHA. Digestion with protemase K of (3)1-fucose- or (3} i-glucosamine-labelled
PHA resulied in the formation of plycopeptides of sinilar size. 'Fhese glycopeptides were
partially resistant to digestion with endo-beta-N-acetylplucosaminidase N, even after the
removal of fucose by mild aaid hydrolysis. 1t is supgested that the transport of P1A
from the endoplasmic reticulum to the protem bodies is accompanied by the modification
involves the attachiment of fucose and renders the oligosaccharide siie-chain resistant to
digestion with endo-beta-N-acetylgucosaminidase 1. Analopy with animal plycoproteins
indicates that this modification probably oceurs in the Golgt apparatus. (Author’s sumn-
miry)
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21563 OSBORN, T.C.; AUSLOOS, K.A; BROWN, J.AWV.S,; BLISS, F.A. 1983, Bean
lectins. 3. Evidence for greater complexity in the structural model of I'hascolus vulgaris
lectin.  Plant Science l.etters 31:193-203. En., Sum. En., 17 Ref, 1. (Dept. of
Horticulture, Univ. of \Wisconsin, Madison, W1 53706, USA)

Phascolus vulgaris. Lectins. Bean flour. Proteins. USA.

Purified lectin proteins from the bean cv. Tendergreen were separated on S-P Sephadex
C-50. "The 5 majo. fractions obtained corresponded to the postulated § tetrameric forms:
FA, E3L1, E31.2, E1L3, and 14, compased of an erythro-agglutinating subunit () and a
leuco-applutinating  subumt (1), Further separation using 1- and  2-dimensional
electrophoresis showed preater complexity for the polypeptide composition of these frac-
tions. In particular, 2 major pulypeptides dilfering from the major erythro-agglutinating
polypeptides were found n the 1.2, EILY, and 13212 fractions.  Also, 2 minor
polypeptides were present in the B4, EILL, E21.2, and E1L3 (ractions. (Author’s sum-
mary)

0383

25632 BENDER, AE. 1983 IHaemagplutining (Jectins) in beans. Food Chemistry
11(4):309-320. En., Sum. Fo., 18 Ref, 1. (Dept. of Nutrition, Queen Elizabeth College,
Univ. of London, London, Ingland)

Phascolus vulgaris. Tectins. Composition. Cooking. Human nutrition. United Kingdom.

Studies on lectin content of beans {red kidney, white kidney, and rose coco beans), in vivo
toxicity, heat destruction, and inadequate cooking were conducted. OF 9 types of legumes
tested, only the types ol Phascolus vulgaris contained large amounts of lectins (from
17,000 to 53,000 hemagplutinin units). 1ectin removal by overnight water soaking was
high, ranging from 20 to 70 pereent for 3 red kidney bean samples. Most of the rats fed
diets containmy raw beans at 6-80 pereent levels died within 7 days on both red and white
kidney beans.  Ihifferental results were obtained on lectin destruction by heating for
varying intervals (2, 5, 10, or 20 mun); a small amount of applutinating power remained
m red Kidney beans after 20 nun cooking at 100 deprees Celsius. There is an increase in
toxicity when cookmg 1s at 70.80 deprees Celsius. Comments are made on infant feeding
with beans. (CIAT)

0381

28655 HARA, T ISUKAMOTO, L; MIYOSIHI, M, 1983, Oral toxicity of Kintoki
bean  (Phaseolus vulgaris) fectine Journal of Nutrition:d Science and Vitaminolopy
29(S):589-59¢. ., Sum. Fo, 24 Ref, 1L (Gradoate Division of Human culture, Nara
Women’s Univ., Nara 630, Japan)

Phascolus vulgaris. Laboratory animals. Anumal nutnition. ectins. Diets, Japan.

Expt. with mice and rats revealed that lectin is manly responsible for growth impairient.
Mice fed raw Kintoki (I'haseolus vulgaris) bean as the only protein source lost body wt.
and died in 8 days, while mice Ted autoelzved bean (120 degrees Celsius for 20 min) grew
normatly. When mice on a 10 pereent albumin diet ingested 20, 40, or 6 mp, Kintoki bean
lectin by dady stomuach feeding, their body wi. were reduced to 843, 74, and 71 pereent of
the control group after 5 days, resp, and some of them did not live to camplete the expt.
The apparent rates of the intestina absorption of carbohydrate, lipid, and protein were
considerably reduced when protein absorption way decreased from $5.5 to 26.3 percent
of the control rate. Fhe main tissues of nuce that had inpested Kintoki bean leetin by
stomach feeding were subjected 1o microscopic observation. No changes were observed
in the liver, kidney, spleen, and pancreas, but in the small intestine the epithetial cells lin-
g, the villi were considerably disordered and conspicuously disrupted. These results in-
dicate that the Kmntoki bean lectn is one of the main factors promoling growth
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impairment in exptl. animals and that the 1st target organ in the case of oral feeding is
the small intestine. (AS)

0385

28962 BANWELELL, J.G; BOLDT, Dl MEYERS, J; WEBER JUNIO, F..,;
MILLER, B.; HOWARD, R. 19583, I'ytohemagglutinin derived from red Kidney bean
(Phascolus valparis): a cause for intestinal malabsorption ascociated with bacterial over-
growth in the rat. Gastroenterolopy B4(3):506-515. En., Sum. o, 83 Ref, . (Division
of Gastroenterology & Clinical Nutrition, Dept. of Medicine, Case Western Reserve Univ.,
Cleveland, Ol 44106, USA)

Phascolus vulpans. Phytohemagglutimns. Analysis. Animal nutrition. Diets.  Animal
Physiology. USA.

The elfects of phytohemapplutinin, a lectin denved from raw red kidney bean, on small
intestinal absorpuive function and morphology, and one the intestinal mucroflora, were
studied. Phytohemepramnin was wolated i punilied form by thyroplobulin-Sepharose
4l aflinity chroonatonraghy, Red kidney bean and phytohemagglutinin (6.0 and 0.5 per-
cent, resp., of dictary saotein) were [ed o o punficd casein dict to weanhng rats for up to
21 days. W loss, associated with malabserption of Tipid, N, and vitamin 1§12, developed
in comparron with ammals pur-fed isonitrogencous casen diets. Antinutritional effects
of red kudney bean were reversible on remstitution of a punificd casein dict. An increase
in bactertal colomzation of the jejunum and ileum occurred in animals fed red kidney
bean and phytohemapglutinm.  when antibiotics were included in the diet, malabsorption
of (HtHtnoten and (S7covitamin B2 in red widney bean-fed animals was partally re-
versed and, i germ-free animads, punficd phytohemagglutinm had no demonstrable anti-
nutniional ehiect. [AS (Extract)]

0386

20088 PUSZTAL Ay GREER, F.o 1984, Lllects of dictary legume proteins on the
morphology and sceretory responses of the rat small intestine. Protides of the hiological
fluids. Proceedings of the Colloguinm 32:347-350, Fn., Sum. In., 19 Ref. (Rowet Research
Inst., Bucksburn, Aberdeen, Sceotland, UK)

Animal physiolopy. Diets. Laboratory ammals. Lectins, Phaselus vulpan, Proteins,
United Kingdom.

The dry wtoof the small intestine of rats fed onadiet containing kidney bein proteins
doubles i 10 days, winle the wie ol all other orpans and total body muass decreases. The
effectas reverwble wmtally, Both secretion of muan (protem and carbohydrate content
increases by nearly 100 pereent) and mercises incell nos (DNA up by nearly 40 pereent)
are stimuluted by these proteins. The mereased secretion into the lumen is partly the re-
sult of alectin-related local anaphylaas and partly of a direct stimulatory ceffect of
phaseolin (plycoprotemn 11) on the sceretory response of small intestinal cells including
poblet cells. Small intestmal cell prohiferation 1s probably due to a stimulation by the
lectins of beans (perhaps mutogenie ellect) on cellufar processes. A combination of all
these results in larpe tosses of endogenous N for the animal and leads to an apparent
poor utihzation of lepume protems. (AS)

0ix7

26283 MANEN, D MANEN, JF: MORGAN, MLR. 1984, hascolus vulgaris leciin
heterogencity related to their metal content. Plant Scienee betters 37(1-2): 105-110. En,,
Sum, Fa,, 19 Ref, 0L (Inst. de Botanique, University de Geneve, 1 Chemin de
L lmperatrice, 1292 Chiambesy /Geneve, Switzerland)

Ca. Lectms. Mineral content. Mn. Phaseolus vulgaris,
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The seed lectins of Phaseolus vulgaris cv. Contender typically consist of 5 tetrameric
isolectins B4, 3L, L2L.2, EI3, and 14. 1lowever, clectrophoretic and isoclectric focusing
analysis of cach purificd protometer show a great heterogeneity. It was demonstrated
that cach tetrameric isolectin exists in S different electrophoretic forms depending on the
amount of Mn(2+) cation bound to cach isolectin. ‘The cffects of Mn(2 1) binding on
charge andfor mal. properties of the promoters are discussed.  Under the sample exptl,
conditions, if Ca(2+ ) ions are used instead of Mm(2 +), the above modilications are not
observed. (AS)

0388

25657 OSBORN, T.C.; BROWN, JAV.S, BLISS, F.A. 1985, Bean lectins. S, Quanti-
tative pencetic variation in sced lecting of Phaseolus vulparis 1. and its relationship to
qualitative lectin variation.  ‘Theoretical and applicd genceties 70(1):22-31. Fn., Sum. En.,
32 Ref, I (Arco Plant Cell Research Inst., 6560 Trinity Ct., Dublin, CA 94596, USA)

Phascolus vulgaris. Phytoalexins. Phascollin. Seed. Cultivars. Proteins.  Bean (lour.
Composition. USA,

Sceds of 40 bean cv. having dilferent lectin types were analyzed for quantities of lectin,
phascolin, and total protein. Sigmficant differences were found among groups of cv. with
different lectin types for the quantity of lectin and phascohin. Cv. with more complex
lectin types based on isoelectric focusing-SDS, polyacr ylamide pel electrophoresis tended
to have higher quantities of lectin and lower quantities of phaseolin than cv. with simple
lectin types. As association between lectin type and the quantity of lectin and phaseolin
was found also in the seeds of 12 plants that seprepated in a Mendehan fashion for 2
lectin types. Sceds from plants with the complex Jectin type had more lectin and less
phascolin that sceds from plants with the simple lectin type. Fherefore, the genes con-
trolling qualitative lectin variation also may influence the quantitative variation of lectin
and phascolin. The results of this study are related to other studies on the guantitative
variation for sced proteins and to the possible mol. basis for variation in the quantity of
fectins in beans. (AS)

0389

25666 GRANT, G.; GREEFR, F; McRENZIE, N.H,; PUSZTAL A, 1985, Nutritional
response of mature rats to kidney hean (Phasceolus vulparis) lecting, Journal of the Science
of Food and Agriculture 36(5):409-414. Fn., Sum., o, 14 Ref, . (Rowett Rescarch Inst.,
Buckshurn, Aberdecen AIS2 9SEB, Fngland)

Phascolus vulgasis. Nutritive value, Animal nutrition. Animal physiology. Dicts. Prote-
ins. United Kingdom.

In a series of 10-day pur feeding expt. it was found that the nutritional value of diets
contaimng beans was essentinlly the same for rats aged between 30-123 days. ‘Thus,
NPU values of 25-39 on diets containing processor bean (35 g proteinkg) + cpg
albumin (65 g proteinkp) were obtained. As food intikes were considerably reduced
when rats were fed dicts containing more than 35 ¢ proteingkg processor bean, the
measurement of protein utihzation became increasingly more difficult. "The severe ddis-
ruption ol the brush borders of duodenal and jejunal enterocytes, originally observed
when bean-containing dicts were fed to young (30-day-old) rats, was also found with rats
up to the ape of 120 days on similar dicts.  Similarty, the development of circulating
antilectin antibodies in the ammals showed no age dependence within the age limits in-
vestigated. It was also shown that oral immunization did not protect the rats from the
effects of toxicity and that the immune response was a result of continuous absorption
of lectin throughout the feeding period. Thus, the extent and the mechanism of toxicity
of Phascolus vulparis bean lecting were found not to be dependent on the age of maturity
ol the animal. (AS)
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0390

26081 NAKTA, S.; KIMURA, T. 1985. FEffect of inpested toxic bean lectins on the
gastrointestinal tract in the rat. Journal of Nutrition 115(12): 1621-1629. Fa., Sum. En.,
31 Ref, 1l (Laboratory of Food & Nutrition, Dept. of Home Economics, Osaka Kyoiku
Univ., lkeda, Osaka 563, Japan)

Animal physiology. Diets. Einzymes. Laboratory animals. 1.cctins. Phascolus vulgaris.

A study was undertaken to provide further cvidence for the mechanisms proposed for the
toxicily of ingested bean lectins in animals: (1) to show the stability of concanavalin A
(Con A) in the gastrointestinal tract so that it has cnough time to interact with some
enzymes localized in the intestinal membrane and (2) to find its effect on the activitics of
those enzymes that have been adopted as criteria for adaptive changes in response to al-
tered diets, namely intestinal sucrase, alkahne phosphatase, and leucine aminopeptidase.
Significant amounts of ingested Con A were recovered unaltered (as seen from alfinity
chromatography and electrophoresis) from the cecal content of rats 4 h afier its oral ad-
ministration and from feces (90 percent recovery) 4 days later. This indicated that the
Con A is quite stable during its passage through the gastrointestinal tract. Con A, given
at a level of 0.3 or 0.5 pereent in the diet, completely prevented adaptive changes in the
activities of those enzymes. These results substantiate the mechanisms proposed carlier
by other investigators that the toxicity of ingested bean lecting involves their binding to
the luminal surface of the small intestine, where they disturb the Tunction of the brush-
border membrane. (AS)

0In

26250 BOLLINL 1L CERIOTTI, A DAMINATI, MG, VITALE, A, 198S.
Glycosylalion is not needed for the intracellular transport of phytohemagplutinin in devel-
oping Phascolus vulgaris cotyledons and for the maintenance of its hiological activities,
Physiologia Plantarmn 65(1):15-22. Fa,, Sum. Fn,, 31 Ref, . (Instituto  Biosintesi
Vepetali, Consipliv Nazionale Delle Richerche, Via Bassing 15, 1-201.33, Milano, taly)

Cotyledons. Italy. Phascolus vulgaris. Phytohemagpglutining. i“roicins.

Approx. 10 percent of the total protein contained in Phascolus vulgaris cv. Greensleeves
seeds is composed of the plycoprotein lectin, phytohemagglutinin, Whether the presence
of N-linked oligosacchande side chains is a prerequisite for the correct intracellular
transport of this protein and whether unplycosylated phytohemagglutinin maintains its
biological activities were investipated.  FExeased developing cotyledons were incubated in
the presence ol tunicamyan o prevent plycosylation in vivo, and the fate of the
unglycosylated protein synthesized in such cotyledons deterinined, 1t was found that
unglycosylated phytohemuagplutinin veaches its normal site of accumulation, the protein
bodices, and maintains erythroagglutinating and mitogenic activities. (AS)

0392

26268 OSBORN, T.C; BLISS, F.A. 1985, Flfects of penetically removing lectin sced
protein on horticultural and seed characteristics of common hean. Journal of the American
Socicety for Horticultural Science 110(4):484-488. Fn., Sum. Fn,, 25 Ref, Il (Arco Plant
Cell Research Inst., 6560 ‘Frinity Ct., Dubling CA 94568, USA) '

Backcrossing. Cultivars. Genceties. Phascollin. Phascolus vulgaris.  Phytohemagglutinins,
Proteins. USA.

The absence of lectin in common bean was shown to be inherited as a single recessive
gene and allelic to genes conditioning 6 different lectin types. In inbred backcross lines,
the allele from Samlac (a navy class bean) lor the presence of leetin was semidominant to
the lectinless allele from Ul 1140 (a Great Northern class bean) for quantity of lectin,
Backcross hnes with lectin (L/1) and without lectin (I./1.) were developed using 2
lectinless donor parents (UL 1140 and ULl 111, a Pinto class bean) and Sanilac as the
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recurrent parent. Backcross lines and parents were grown in the field (Wisconsin, USA)
and analyzed for days Lo Nlower, sced yicld and wt., percentage protein, and quantities of
lectin and phascolin. There were significant differences between lectin genotypes (L1, vs
L/L) for all traits except yicld, sced wit., and nonphascolin nonleclin protein.  Backcross
lines without lectin had substantially higher levels of phascolin and slightly more total
protein than lines with lectin. The data suggested that phascolin overcompensated for the
absence of lectin /L. backcross lines. The implications of these findings toward the nu-
tritional improvement of bean protein are discussed. (AS)

0393

27231 VITALE, A CERIOTTI, A BOLLINY, R, 1985, Molccular analysis of a
phytohemagglutinin-defective cultivar of Phascolus vulgaris L. Plant 166(2): 201-207. En.,
Sum. En., 26 Rel,, H. (Inst. Biosintesi Vepetali, Consiglio Nazionale Dellie Richerche, Via
Bassini 15, 1-20133 Milano, Italy)

Phascolus vulgaris. Phytohemagglutinins. Cultivars. Genes. Proteins. DNA, Nucleic ac-
ids. Italy.

Using phytohemagglutinin complementary-DNA clones and monospecific antibodices,
bean cv. Pinto 1 genomic DNA and cutyledonary proteins, synthesized both in vitro
and in vivo, were  analyzed. Genomic DNA - sequences  that  hybridize  with
complementary-DNA  clones for the 2 different classes  of  phytohemaggplutinin
polypeptides (K and L), at levels comparable with a normal bean cv., were detected. T'his
indicated that the cv. Pinto 111 phenotype was not the result of a large deletion of the
phytohemaggplutinin structural genes.  Messenger RNA isalated from cv. Pinto [ de-
veloping cotyledons synthesized in vitro very small amounts of a protein which was re-
cognized by antibodies  specific  for  phytohemagplutinin,  and  pave, on
SDS-polyacrylamide gel clectrophoresis, a single band with mol. wt. similar but not
identical to that of phytohemagglutinin-1. polypeptides. ‘This protein was also synthesized
in vivo at a very reduced level, tess than 1 percent compared with phytohemaggplutinin in
normal cv., and had mitogenic activity comparable with that of the phytohemagglutinin.
L-subumit, while 1t showed very weak erythroagglutinating activity. ‘The initial steps in
the synthesis and processing of this protein were identical to those already identified for
phytohemagglutinin polypeptides.  The cv. Pinto 111 protein could be cither a
phytohemagglutinm-1. polypeptide whose synthesis is not alffected by the mutation or a
phytohemagglutinin-hke lectin present normally at low levels in beans. (AS)

0394

27228 HOFUMAN, LM, DONALDSON, D). 1985, Characterization of two
Phascolus vulgaris phytohemagplutinin genes closely linked on the chromosome. IFuropean
Molecular Biotegy Orpanization Journal J(4):883-889.  tn., Sum. Fn., 38 Rel., .
(Agrigenctics Advanced Rescearch Division, 5649 LEast Buckeye Road, Madison, WI
53716, USA)

Phaseolus vulgaris. Phytohemagglutinins. Lectins, DNA. Genes., USA.

A lambda 1059 library of Phasesltus vulparis cv. ‘Tendergreen DNA was screened with a
cloned lectin-ike cDNA. Amoryg the phages sclected wis clone lambda B10 containing
2 complete lectin genes in the same orientation approx. 4 kilobases apart. ‘The DNA se-
quences of the lectin genes and their flanking regions were determined and  their
transcriptional initiation sites were located by S1 nuclease mapping. On the basis of the
deduced amino acid sequences and compositions and the mol. wi. of their cncoded
plycoproteins, the genes, DLECEH and DLEC?2, are predicted to encode erythro- and
leucoapglutinating phytohemagglutinins, resp. JAS (Extract))

0395
27456 ROUANET, .M LAFONT, L5 CHALET, M, CREPPY, A BESANCON, I’

1985, Lffects of dictary Kidney bean (Phaseolus vulgaris) lecting in growing rats. Nutrition
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Reports International 31(1):237-244. Fn., Sun. En., 24 Rel. (Laboratoire de Physiologic
de la Nutricion, Universite de Montcpellier 11, 33060 Montpellier, France)

Phaseolus vulgaris. Phytohemagglutinins. Diets. Animal nutrition. Animal physiology.
France.

Growing rats were fed for 17 days with a diet containing purificd lectins (.25 percent of
the DM) from PPhascolus vulgaris (phytohemagglutinin).  The dictary lectins elicited
mainly a food intake decrease and extensive alterations of the small intestinal nucosa;
growth was concomitantly impaired, but this impairment appeared 1o be a consequence
of the food intake decrease.  In this process, however, a possible contribution of the
mucosal alterations is not ruled out. Besides, mucosal alterations did not appear to be
mediated through direct inhibition of brush border hydrolases by phytohemagglutinin.
(AS)

0396

27771 BOLLINIL, R ALLAVENA, A VITALE, A. 1985. Genomic analysis of
phytohemagglutinin-deficient Phaseolus vulgaris cultivars.  Bean Improvement Cooper-
ative.  Annual Report 28:82. Fao. (Instituto Biosentesi Vegpetali, Consiglio Nazionale Delle
Ricerehe, Via Bassini 15, 20133 Milano, ltaly)

Phascolus  vulgaris.  Phytohemapglutining.  Cultivars,  Genes.  DNA. Mutation,
Hybridizing. haly.

A total of 160 bean cv. of the collection maintauned at the Centro Ricerche Orticole in
Minoprio, Ialy, were screened for lack of phytohemapplutinin. eight of them (Degli
Ortolant, Heidi, S, Fiacre Verde, 3067, 3628, 103221, 103249, and 197181) resulied defi-
cient in phytohemaggplutinin, Tests of allelism among these cv. were made. “T'he presence
of phytohemagplutinin penes on the DNA of these mutants was investipated using
CDNA probes for the 2 phytohemapglutinin subunits.  Positive hybridization was ob-
tatned for all cv., ruling out the possibility of major deletions of the phytohemagglutinin
genes. (CIA'TY)

0397

29662 GRELR, I PUSZTAL A. 1985, Toxicity of Kidney bean (’hascolus vulgaris) in
rats: changes in intestinal permeability. Digestion 32(1):42-46. Fn., Sum, In., 16 Ref., (The
Rowett Research Inst., Bockshurn, Aberdeen A2 9S8, Scatland)

Phascolus vulgans. Animal nutrition. Antinutritional factors. Proteins. 1ectins. Upited
Kingdom.

Rats fed con diets containing kidney bean showed increased intestinal permeability to
intravencously injected (125)1-labelled rat serum protems afler an intragastric challenge
with bean proteins.  The enhanced accumudation of radioactive serum proteins in the
tumen and walls of the small intestine indicated increase vascular permeability. [t is sup-
gested that dictary lectins may, at least in part, be responsible lor this foss of serum pro-
teins and thus contribute towards the overall toxicity of hidney bean proteins. (AS)

0398
24437 COFFEY, D.G; UEBERSAN, M.A HTOSFIFLD, G.1.; BRUNNER, J.R. 1985,
Evaluation of the hemagptutinating activity of low-temperature cooked kidney heans.
Journal of Fooad Scicnce 50(1):78-81,87. Fn., Svia. En., 22 Rel, N (Dept. of Food Scicnce
& Human Nutrition, Michigan State Univ., Eaut Lansing, MU $882:4-1244, USA)
Cooking. Dictary value. USA. North America, America.

A methodolopgy  was  developed  that  allowed  sensitive  measurement of

phytohemagglutinin, the lectin of kidney beans. Trypsinated porcine red blood cells were
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treated with saline extracts of kidney beans, incubated, and the nonagglutinated cells were
quantitated using a coulter counter. This hemagglutinated activity assay was then used
to monitor the phytohemagglutination in cooked kidney beans. The thermal treatment
required to reduce hemagglutination activity by 1 log cycle was: 12, 62, 136, and 160 min
at 100, 93, 88, and 82 degrees Celsius, resp. Beans were prepared in commercially avail-
able low-temp. cookers and cvaluated for tenderness and residual hemagglutinating ac-
tivity. (AS)

0399

25617 BANWELL, J.G; HOWARD, k; COOPER, D.; COSTERON, J.W. 1985,
Intestinal microbial Nora after feeding phytohemagglutinin lecting (Phascolus valgaris) to
rats. Applicd and Environmental Microbiology 50(1):68-80. En., Sum. En., 41 Rcf., Il
(Division of Gustroenterolopy, Dept. of Medicine, Cuse Western Reserve School of Medi-
cine, Cleveland, Ol1 44106, USA)

Dictary value. Phascolus vulgaris. Phytohemagglutinins. USA.,

In all rats treated with phytohemagglutinin lectins derived from red kidney beans, bacle-
ria formed adherent monospecific or mixed adherent microcolonies on the tissue surface.
tissue damage was observed in phytohemagglutinin-exposed jejunal tissue. On the ileal
surfaces of controls, there was a thick mucous layer within which small no. of bacteria
and protozoa were seen. Scgmented filamentous bacteria were anchored in the tissue
surface. In phytohemagglutinin-treated rats, the ileal surface was or'y incompletely cov-
ered by a mucous layer, and the overlying mucosal surface was ex ensively covered by
large no. of protozoan cells (predominantly EHexaminta muris). [As (Iixtract)]

0400

28064 MANEN, J.F; COMTE, M. 1986. Each I'hascolus vulgaris isolcetin exists in five
elcctrophorctic forms related to the number of metal ions bound per molecule. Plant Sci-
ence 43(1):51-56.  En., Sum. Fn,, 21 Ref, Il (Inst. de Botanique, Univ. de Geneve, !
Chemin de L’/Imperatice, 1292 Chambesy/Geneve, Switzerland)

Phascolus vulgaris. L.eatins. Analysis. Switzerland.

Analysis of the pli 8.3 clectrophoresis of the Phascolus vulparis seed lectins supgests that
cach of the 5 isolecting exists in 5 different forms.  Incubations of the lectins in the pres-
ence of EDTA or of metal jons such as Ma(2 £), Mg(2+), Co(2 +), and Ni(2 +) show
that their different electrophoretic behaviors are related to the binding of metal ions to
the molecules.  Determnations of the isolectin metal content by atomic absorption
measurements demonstrate that at pil 8.3 their 5 clectrophoretic forms are related to the
no. ol subunits (0, t, 2, 3, or 4) that contain metal ions in the tetrameric molecules. (AS)

0401

28941 WOOLEF, N.J; HERNIT, NM.C; BUTCHER, L.1.. 1986. Cholincrgic and non-
cholinergic projections from the rat basal forchrain revealed by combined choline
acetyltransferase  and  Phaseolus  vulparis  leucoagglutinin - immunohistochemistry.
Neuroscience Letters 66(3):281-286. EFn., Sum. Fn., 12 Ref., H.

PPhascolus vulgaris. Animal physiology. Biochemistry. |.ectins. Analysis. USA.

A 2-color MMuorescence method is described for demaonstrating immunohistochemically
and anterogradely transported plant lectin Phascolus vulgaris leucoagglutinin (Phal,
fluorescein isothiocyanate label) and cholineacetyitransferase (CHAT, rhodamine label)
on the same rat brain scction.  Apphication of this method to the study of projection
ncurons in the vertical and horizontal limbs of the diagonal band, the substantia
innominata, and nucleus basalis revealed that both cholinergic and noncholinergic path-
ways followed similar trajectories to their targets. [AS (Extract)|
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0402

29114 FAYE, L.; STURM, A,; BOLLINI, R.; VITALE, A,; CIHISPEELS, M.J. 1986,
‘The position of the oligosacchuride side-chains of phytohemapglutinin and their accessibil-
ity to glycosides determines their subsequent processing in the polgi. Furopean Journal of
Biochenistry 158(3):655-661.  Fn., Sum., Fn., 28 Rel, H. (Dept. of Biology, Univ. of
California, San Dicgo, La Jolla, USA)

Phascolus vulgaris. Phytohemagglutinins. Analysis. Enzymes,

Phytohemagglutinin (PHA), the glycoprotein lectin of Phaseolus vulgaris, has 2 types of
asparagine-tinked oligosaccharidss/polypeptide: a high-mannose chain with the formula
(MAN)S-9(GILCNAC)2 on ASN(12) and a maodified chain with fewer mannose residues
and additional fucose and xylose residues on ASN(60).  Glycosylation of PHA is a
cotranslational process, which occurs in the endoplasmic reticulum, and newly synthe-
sized PHA has 2 high-mannose chains. Transport of PHA 1o the protein bodies via the
golgi complex is accompanied by the modification of 1 of the 2 high-mannose chains.
By determining the clfect of digestion with various glycosidases (alpha-mannosidase,
cndo-beta-N-acetylglucosaminidase 1, and endo-beta-N-acetylplucosaminidase ¥) on na-
tive and denatured PHA, evidenee was obtained that was consistent with the interpreta-
tion that the accessibility of ohgosaccharide chains to modify enzymes is of major
importance in determining whether a high-mannose chain becomes modified or not. The
high-mannose chain of mature undernatured PHA is only partially accessible to
glycosidases, while PHA obtained from the endoplasmic reticulum has 1 high-mannose
chain, which is readily accessible to alpha-mannosidase and endoglycosidases 11 and 1-,
This readily accessible chain was in the same position on the polypeptide (ASN(60) as the
modified oligosaccharide on mature PHA.  Thus, accessibility of the oligosaccharide
side-chains to processing enzymes in the polpi determines whether a particular
oligosaccharide side-chain is processed or not. (AS)

0403

29183 DOBBINS, LW, LAURENSON, LI GORELICK, F.S; BANWELL, J.G.
1986. Phytohemagglutinin from red kidney bean (Phascolus sulparis) inhibits sodium and
chloride absorption in the rabhit ileum. Gastroenterology 90(6):1907-1913. Fn., Sum, En,,
22 Rel., I (Dept. of Medicine, Yale Univ. School of Medicine, .0, Box 3333, New Ha-
ven, CT 06510, USA)

Phaseolus vulgans. Phytohemagglutinins. Dicts. Animal nutrition. USA.

Phytohemagplutinin, derived from red kidney bean, can induce malabsorption and
diarrhea when fed to rats. The effect of phy.ohemagplutinin on ion transport in the
rabbit itleum i owitro was  determined. Compared  with  control  tissues,
phytohemagglutinin (1 mg/ml) added to the mucosal solution increased short-circuit cur-
rent, decreased net Na and Cl absorption, and decreased tissue conductance. It is sug-
pested that dictary lectins may play a role i regulating intestinal fluid and clectrolyte
transport. [AS (Extract))

0404

29194 KING, T.I'; PUSZTAL A GRANT, G SLATER, 1. 1986. Immunoegpold lo-
calization of ingested Kidney bean (Phascolus vulgaris) lectins in epithelial cells of the rat
small intestine.  Histochemical Journal 18(8):413-420. Fn., Sum. En., 22 Ref., . (Rowett
Rescarch Inst., Bucksburn, Aberdeen, AB2 9SB, Scotland)

Phascolus vulgaris. Lectins. Animal nutrition. Analysis. United Kinpdom,
The interactions between dictary kidney bean lecting and the epithelial cells of the rat
small intestine were investigated by immunogpold electron microscapy. ‘The results dem-

onstrated that the lectins bind to the glycocalyx of duodenal and jejunal microvilli and
that some of these dictary constituents are endocytosed into lysosomal 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 dictary toxins.
(AS)

0405

29631 KOEFIHLER, FLEL; HERRICK, HLEC BURKE, 1AW, 1986, Differentinting the
lectin activity in twenty-four cultivars of dry heans (Phascolus volparis 1..).  Journal of
Food Science 51(6):1471-1475. Fn., Sum. Fn., 43 Ref, 0. (Dept. of Fool Science & Hu-
man Nutrition, Washington State Univ., Pullman, WA 99164-2032, USA)

Phascolus vulparis. Cultivars. Phytohemagglutinins. Animal nutrition. Antinutritional
lactors. Analysis. USA.

Hemagplutination activity of 24 dry bean ev. was estimated with rabbit, rat, bovine, and
human erythrocytes.  NPU cvaluated the nutntional toxicity to weanling rats of the
beans fed at 10 percent protein. Nonprotein and 10 pereent-casein control diets were in-
cluded. SDS-polyacrylamide pel electrophoresis indicated lectin-comtaining beans.  Heans
cvalualed (in order of decreasing lectin activity) were: Aurora, Sanilac, Royal Red, Red
Kloud, Roza, Rufus, Harns, Viva, Fiesta, Black Turtle Soup, Chicef, Hyden, U1-59
Sutter. The followmg were nontoxic: Blue Mountain, GN-1140, Holberg, Nodack,
Olathe, Pindak, JM-126, NW-a10, NW-590, Ul-114. Combined hemagglutination lests
and SDS-polyicrylamide gel clectrophoresis enabled rapid screening of dry beans for
toxic lectins, (AS)

0106

29673 BOUFASSA, C; LAYONT, J; ROUANET, JMG BESANCON, P 1986,
Thermal inactivation of lecting (PHA) isolated from Phaseolus valgaris.  Food Chemistry
20(4):295-304.  En,, Sum. En., 22 Ref,, 1. (Laboratoire de Phsiologic de la Nutricion,
Universile des Sciences et Techniques du Fanguedoe, 24060 Moenpellier Cedex, France)

Phascolus vulgaris. Seeds. Phytohemagplutinins. Heat treatment. Analysis.

The influence of the thermal process on the loss of ability to hind a carbohydrate target
was studied on lectins (phytohemaggluunin) purificd from Phascolus vulgaris seeds,
‘Thermal inactivation of agueous solutions of pure phytohemagglutinin occurred accord-
ing to a biphasic Ist-order mechanism.  the tst order rate constants appeared o be de-
pendent on pH (mummal around 7} and divalent cations. Al different “subunits
conslituting the whole phytohemapglutinin were inactiviated at the same rate.  ‘The
biphasic nature of this process ts mdependent of the presence of 10 millimolar Ca( +- +)
or Mg( + ) and appearcd to indicate a discrete apgregation of phytohemagglutinin mol-
ccules. [AS (Eixtract)]

0407

29722 ESTRUCH, R DAMIANOV, L. 1986, l.cctin histochenistry applied to human
nerves, Archives of Patholopy and Laboratory Medicine 110(8):730-735.  En., Sum. Fn.,
24 Ref, L (Dept. of Patholopy & Laboratory Medicine, Fahnemann Univ., Philadelphia,
I'A 19102-1192, USA)

Phascolus vulgaris. Lectins, Biochemistry. Human physiology. Analysis. USA.

Eight plant lectins, among them types 121 and 14 from Phascolus valgaris, were found to
bind to normal and pathologically alticred nerves in humans. Only 2 lectins, from Helix
pomatia and Maclura ponnfera, were found to bind sclectively to pathologically altered
nerves. The changes recognized by lectin histochemistry were not pathognomonic of any
specific type of nerve injury. “This study provides baseline data on the reaction pattern
of human peripheral nerve with a series of lecting and shows that lectin histochemistry
could provide means for the study of periphieral nerve pathology. [AS {Ixtract)]
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0408

29971 CASTRESANA, M.C.; SERRA, MLUT; RODRIGUEZ, J.F; TEJERINA, G.
1987, Distribution of lectin during the life cycle of Phascolus vulgaris L. Plant Science
48(2):79-88. En,, Sum. En, 22 Ref, N. (Centro de Investigaciones Biologicas, CSIC
Veldzquez 144, 28006, Madrid, Spain)

Phascelus vulgaris. Seeds. Scedling. Developmental stages. fectins. Composition, Spain.

Phascolus vulparis cv. Garrafal Encarnada plants were used to study the distribution of
lectins accumulated in t'c secds and throughout the ife cycle of the plant. ‘The distrib-
ution of both total pro.wins and lectins was studied in aqueous and saline (1 molar NaCl)
extracts from different parts and orpans in 4 distinet stages of plant development (small
scedhing, plant with Ist trifoliate leavles, plant in preflowenng state, and mature plant
with fruit).  Lectin conen. decreased sharply during the Bst weeks of plant prowth,
reaching the fowest value in the tnfoliate leaf stage and increasing, duning the (ollowing
phases of plant development. The presence of lectns, however, was detected in all the
plant ussues throughout every phase of the hfe eycle. The ditferences observed in lectin
levels (radioimmunoassay) and lectin activity (hemapglutination) ind.-ate the presence of
different mol. forms of the fectmy in aqueous and suline extracts of plant tissues. ‘T'hese
results, as well as the observations on the lixation of fectin on the bacterial surface, sup-
port the wdea that the function of lectins i the plant may not be hanted to storage pro-
teins, but may be involved in specific host parasite recogmition. {AS)

TANNINS
0109

3061 RONNENKAMIY, R.R. ‘The eteet of tannins on nutritional quality of dry beans,
I'laseolus vulgaris L. Phai). Thesis. West Lafayette, Indiana, Purdue University; 1976.
S2p. I'n., Sum. Fn.,, 62 Ref.

Phascolus vulpans. Phenolic content. Analysis. Protein content. Seed characters, Seed
color. Diets. Amuno acuds, Seed coat. Nutritive value, Crossbreeding,.

Tannin compounds are often assoctated with a bitter taste in loods. In sorghum they are
a factor in the nutnmonal quality of the prams. They have not, however, been investi-
gated s a factor an the nutnonal problem i edible lepumes. Tis cxperiment was con-
ducted to deternune the occurtence of tanmns in dry beans and some of the other
common edible fepumes and to sereen for levels that could have nutritonal sipnificance.
A white, black, wnd red bean were selected for low, muedium, and hiph tanmn content.
‘These beans were used to prepare 8 dicts tor evaluaion with weanhng rats, The testae
were removed or extra testae were added to change the tannin content of the diets. The
influence of tanning on the albumm and plobulin portion of the protein for the beans
used in the diets and for other sources of white, black, and red beans was determined.
The association of tannin content with color was observed in the 12 generation of white
and red bean crosses. A range in tanmin content was Tound: white beans had none while
colored beans tanped from very low to 2.5 catechin cquividents (highest values were
found in red beans). WL gain and PER of rats improved when the red testa of a red bean
was replaced by a white testa and the tanmn content of the beans in the dicts increased.
Tannmin content did not influence the distributton of the albumi s and plobulin fractions
of the bean protem although differences in these fractions were obser ved among the dif-
ferent bean types. The use of imtial rat wi. as & covarate in analyzing the data was sig-
nificant for the dependent vanables wi. pain and food consumption, but not for PER,
The I osepregation of tannin content was not controfled by the genes for testa color, A
range of high and low values were observed within a given color. (Author’s summary)
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0410

10356 MA, Y; BLISS, F.A. Tanain content and inheritance in common bean. Crop Sci-
ence 18(2):201-204. 19738, Fn., Sum. Ea., 26 Ref.

Phascolus vulgarss. Tanmmn content. Seed. Sced coat. Genotypes.  Inheritance. Cultivars.
Nutnitive value. Analysis.

Estimation of tanmin in common bean seed using a modiied vanillin 1IC1 procedure re-
vealed that wlute-seedued stramns contamed no detectable amounts, and that when present
in colored seads, lanmia was Jocated i the testae, Although dark-colored sceds contamed
the highest amount, no stronp relationship was found between tannin content and seed
coat color. Analywes of 32 popalations, resulting from tosses between parents that
differed o testic color and Lunnn cortent, reveated i pn broad sense hertability for
tanmin contend The seetepation patterns were stimlac 3 of the 4 82 populations, and
afew penes seem o 5 re aeable tor penctie ditterences 1a the B2 populations, sceds
with black testar conties the most tasn, but recombinant types having black and
Gther colots and rerae b bes tinmn were dentihied F o strams may be obtinad ether
by selecting aman. costing pure hnes o by crosang and seleching for appropriate
recombuiants (Auinon s suinmary)

0411

12388 FTIAS, DGOV ERNANDE Z, DGO D BRESSAND RL Possible effects of seed
coat polyphenohics on the nutninonal quatity of hean protem. Journal of TFood Science
202452701979 by, Sune T, 29 Rel,

Phascolivovulyares Seed coat Seed color, Tanmn content Analysis. Laboratory animals.
Cooking Protemn content Inets. Culuvars. Methiomne. Digestbality.
Phytohemapintinges Costa Rica

Studies woere ared cat b determane the posable relationship between the seed coat
color of beans and the nutntne sabue of s proten Beans wath whate, red, and black
seed conts and o black conted Pean and ats white mautant were chosen Jor the study.
Plemagpdutmm activity was Tocated i the cotsiedons of all samples with Tow aclivity n
the seed coats o aonoats s toumd e the cooked beans or e the cooking, broth.
Prypran aotiaty v ot e ed by beat Banle tacton (troe trvpain mhibitar) and by a
heat reastant Lactor a1 Fhie head Besbe factor o toae tovpsm amhibitor was higher
mothe cotyledons (o 18 tvpean mbibior aats (0EUY e sample] than m the seed coat,
while the heatresrtant tactor was found an biphest conensan the seed coat. Red and
black seed coats had o hivher conen (28310 TG my sample) of the heat-resistant {actor
thin dd the white resd cont of the normal wlote bean and o the mutant (7-9 11U my
swmple)  Cooked beans and ther broth showed TIA of the heat-resistant type. Cooked
cotvladors Jusd o T e samples Tannm conen, was lephon colored seed coats (38-43
ey and Tos i wbne costed beane (8 mpe ) winde values raneed from 3.8-5.9 mp/g

;
e the cotyivdon . A pches aomticant correlaion (1 0 58) was tound between tannin
conen. an the seed cort and TEAD No correlzbon hetween these Y components was found
i the cotyledons. e ey of cooked Feans upplemented with met. without the cooking,
broth had higher pretems quality values (29-3.4) than samples fed with the broth
(1.7-2.1). Protein dipesatnliny was lower for red {7003 percent) and black beans (75.0 per-
cent) fed wath the Bt tnan Feans fed withont the broth (78.7 and 779 pereent, resp.),
but the broth had no cleet on the protem dipestibility of white-coated beans (81.3 and
SLa pereent). The datisagpest that seed coat color s related o the protein quality of
beans. (Author & sunnnary)

0412

20981 WASSINL NG HOSEHIELD, Gal 1980, A comparative study of seed coat
color, Giaann cantent, storape conditions, outritional quality, and cookability in dry edible
beans (Phaseolus valpans Tl and Tentils (Leos culinaris L)z their interredationships and
inhicritance, In Michigan State University, Apricultural Faperinent Station, Saginaw
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Valley Bean-Beet Rescarch Farm and Related Bean-Beet Rescarch,  East Lansing. 1980
Rescarch Report. pp.90-94. En., 16 Rel.

Cooking. Genotypes. Inheritance. Nutritive value, I’hascolus vulgaris. Seed characters.
Seed coal. Sced color. Storage, Tannin content. USA.

Twenty bean genotypes grown near Saginaw (Michigan, USA) during the summer of
1980 were used to initiate the screening process for linding parents 1o 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 the rate of water uptake. ‘T'he per-
centage of hard seed ranged from 0 to 56 percent with red- and browri-sceded strains.
Tannin and lignin contents may be involved in the hard seed phenomenon. (CIAT)

0413

15411 PHILLIPS, D.E. et al. Protcin quality in seed meals of Phascolus vulgaris and
heat-stable factors affecting the utilization of protein. Journal of the Science of Food and
Agriculture 32:423-432. 1981, Fn., Sum. Fn., 22 Rel., NN,

Phascolus vulgaris. Sced. Protein content, Digestibity. Nutritive value. Amino acids. S.
Analysis.

The polyphenol content of several cv. of I'hascolus vulgans was measured. ‘The true
digestibility (1)) and BV of the cooked meals of 2 high-polyphenaol cv. and one low-
polyphenol cv. were determined by N-balance expt. with growing rats. Removal of the
testa caused a significant (P less than 0.05) increase in 1D of Canadian Wonder and
Masterpicce (hiph-polyphenol) of 7.2 and 8.4 percent, resp., but no significant increase in
that of Processor (low-polyphenol). Testa removal caused no sipnificant change in BV,
Supplementation of the 3 cv. with met. and cystine raised the BV to values similar to
those obtained with egg albumin,  Supplementation of Masterpicce with tryptophan
caused no further increase in BY. ‘The polyphenol content of the bean meals did not ap-
pear 1o affect the utihzation of therr S-contwming amino acids.  Isolated Masterpiece
plobulins were found to be highly digestible (113 95.4 percent) but with a low BV (28.36
percent) which was caused by a low S-contaning amino acid content. ‘The effects meas-
ured by rat feeding expt. could not be accounted for by trypsin inlubitors of
phytohemagptutinn activity as the heat treatimeni used prior to the N-balance studies was
sullicient to destroy thewr activity. For the samples Masterpicee, Canadian Wonder, and
Processor, both with and without testa, and the 1solated plobulin fraction, the BY was
highly correlated (P less than 0.001) with the total proten S-contaming amino acid con-
tent. (Author’s summary)

0414

16767 TELEK, L FREYTAG, G.F. 1981, Componentes fendlicos de fas testas del frijol
comin (Phascolus vulburis L.). (Phenotic companents of the sced couts of hean).
Mayagues, Puerto Rico, Institato Mayaguesano de Agricultura Tropical. pp. L15-1-1,15-8.
Is., 7 Rel.

Paper presented at the Reunion Anual del PCCMCA, 27a., Sanlo Domingo, Repuablica
Dominicana, 1981,

Phascolus vulgaris. Sced coat. I'henolic content. Sced color. Phascollin. Analysis. Puerto
Rico.

A method of horizontal paper chrumatopraphy was used for the preliminary study on the
phenolic components of the seed coat of Phascolus vulgaris and an altempt was made 10
list the phenolic components of bluck-, red, and white-seeded beans. The reactivity of
some of these components with a bean protein (phascollin) and epg albumin was also
determined. Using simple chromatopraphy, polyphenolic compounds were isolated and
identified in sced coats of red- and black-seeded bean.  No sipnificant amounts of
polyphenaols were found in sced coats of white-seeded beans. ‘Fhe reaction of extracts in

154



methanol of total phenolic components with the phaseollin and egg albumin removed
procyunidins to which they are strongly linked. ‘These trials show that bean seed coat
procyanidins are superior to bean protein. (Summary by F.G. Trans. by L.M.E.)

0415

28921 BRESSANI, R, ELIAS, L.G; BRATIMAN, J.E. 1982, Reduction of dipestibility
of legume proteins by tannins. Journal of Plant Foods 4(1); 43-55. En., Sum. En., 13 Rel,,

Phascolus vulgaris. Tanmin content. Proteins. Digestibitity, ‘TI'rypsin. Human nutrition.
Sced coat. Guatemala.

The effect of potyphenolic compounds present in the seed coat of colored var. of com-
mon bean is discussed. FFrom human studies it was estimated that polyphenols accounted
for only 7 percent of true protein digestibility, while other factors such as trypsin
inhibitors and pooriy-digested storage protans may account for as much as 25 pereent,
It was concluded that the elfect of polyphenohe compounds on protein digestibility is
relatively smidl and would be expected to be lower when beans were a part of a mixed
dict. “Vherefore, other factors in coked beans may be responsible for most of the low
digestibility values reported. (AS)

0116

28960 FERNANDLEZ, Ry FLIAS, 1.G BRAHMAN, LI BRESSANIL R, 1982,
Trypsin inhibitors and hemagglutining in beans (Phascolus vulgaris) and their relationship
with the content of tannins and associated polyphenols. Journal of Agricultur:yl and Food
Chemistry 34 p734-739. Py, Sum. Eny, 25 Ref., 1L (School of Chemical & biological
Sciences, Univ. of San Carlos de Guatemala, Guatemala)

Phascolus vulgaris. Phytohentagglutimns, Analysis. Animal nutrition. Diets.  Animal
physiotogy. USA.

For differentiation of true trypsim intubitor (1) from inhibition caused by polyphenolics,
water extracts at pll 7.6 from whole sceds, cotyledons, and sced coats of 3 common bean
var. (black, white, and red) were treated as follows: (1) raw extract, untreated; (2) raw
extract treated with palypvinytpyrrolidone); (3) cooked extract (115 degrees Celstus and
1S PSE 20 muin; and () cooked extract plus 1 opereent poly(vinylpyrrohidone). Trypsm
inhibitor was determmed by the bapa (N-benzoyl-D1-mitroanthide hydrochloride) method.
Group 1 would show total mbabiion (L polyphenolics, A), proup 2, inhibition due
only 1o THBY), proup 3, palyphenolies inhibition plus possible remanent 'THC), and group
4, the inhibition due only 1o possible remanent ‘UH(D). "Their alpebraic relationships ex-
pressed by the equation A Bt (C-D), where A caleulated value and B+ (C - 1)

analyneal value. “There were no difterences between caleulited and analytical vildues.
A highly sigmificant correlation {r - (1L97) indicated that this methodology, trypsin
inhibition due to T1 and polyphenobies can be separated with a good degree of rehability.
(AS)

0417

26243 RODRIGULEZ DI MORA, D, 1982, Electo de los polifenoles sobre la
digestibilidad in vivo ¢ in vitro de la proteina del frijol. (FHect of polyphenols onin vivo and

in vitro digestibility of hean protein).  Tesis Mag. Sc. Guatemala, Universidad de San
Carlos. 98p. Vs, Sum. Fs., 118 Ref, 1L

Digestibility. Guatemala. Phaseolus valpgans. Phenol content. Seed color.
T'wo methods 1o quantify polyphenols in lepumes and develop an in vitro methodology
were evaluated to determime the dipestubahity of winte, black, and red bean protein.

FFinally, the polyphenat content with bath methods varied with the seed coat color and
the heat treatment reduced its content. In the cooked or dricd bean lours with broth, the
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percentage of total polyphenol loss determined by folin-denis reached 37 percent and a
reduction of 94 percent was obtained for biologically active polyphenols determined by
the Hagerman-Butler’s method. The major reduction of polyphenols was observed in the
cooked and dried beans without broth, reaching values of up to 51 and 96 percent for
total and biologically active polyphenols, resp. In the trial with rats the digestibility of
bean protein with broth was 73.21, 69.56, and 64.5) pereent for white, red, and black
beans, resp.; in beans without broth dipestibility of bean protein was 71.97; 71.96, and
68.83 percent for white, red, and black beans, resp. [AS (Extract)-CIA'T)

0318

260037 SWANSON, B.G.; SEIB, P.; WOOD, D; HOSFIELD, G UEBERSAX, M.A;
TELEK, 1 BRESSANI, 15 BRATIAM, L ELIAS, L MOLINA, M
GOMEZ-BRENES, R. 1982, Improved biological utilization and availability of dry heans,
In Bean/Cowpea Collaborative Rescarch Support Program. U.S.A. 1982, Annual Report.
IZast Lansing, Michigan State University. pp.57-63. In.

Phaseolus vulgaris. Agricultural projects. Lectins. Phytohemagglutinins. Seed coat. Pro-
leins. Socioeconomic aspects. Digesubthty. Phenolie content. USA. Guatemala.

Achievements of the project to nuprove the hiolopical utibzation and availabilty of dry
beans in the USA and Guatemala are summaized and poals for 1983 are piven. A
method wis developed to assess hemapplutinating, Tectins i dry and processed beans, as
well as amethod to determune procyaniding and other components an seed coats of dry
beans. A strony binding capaaty of provyamding and some pipments was observed,
Globular protem G-I from dry beans was also 1solated and punticd. “The results of a
survey of rural Guatemalan bean-producing arcas are presented. Factors associated with
the hard-to-cook phenomenon and low digestibulity are discussed; if polyphenohe com-
pounds are climimnated, digestibility values would increase 8-10 pereent for colored beans.
Two methods to determmine total and biologicaliy active polyphenaol in colored beans are
described as well as 2 methods to prevent the development of the hard-to-cook phenom-
cnon. (CIAT)

0419

29157 ARTNZ, Wk SWANSON, B.G; SENDZICKL Bl RASYID, A BIRCHL,
ILEWL. 1986, Protein-procyanidin interaction and nutritional fuality of dry beans.
Amcerican Chemical Society Symposium Series 302:126-137. En., Sum. En., 38 Ret, I,
(Food Science, Univ. of Minois, Urbana, 11, 61801, USA)

Phaseolus vulgaris. Proteins. Nutritive value, Laboratory experiments.  Digestibility.
Fermentation. USA,

Research data that dehneates the relationshnp of dry bean proteins o dry bean
procyanidins ts presented; the constramt protem-procyanidin interaction placed on nutri-
tional quahty of beans is also discussed Procyamdm intubation was found to restrict rat
growth and damape miestinal vili. Procyanidins ntubated with food or as dry beans
were not as inhabitory as procyamding intubated alone, Digestibility and PER of tempeh
(an Indonesian food prepared from soybeans) prepared with red beans and maize were
fess than the digesubility and PER of soybean teinpeh. Tempeh, fermented by Rhizopus
oligosporus, did not improve digesubility or nutritional quahty of dry black beans.
(CIAT)
0120

24435 AW, T-La; SWANSON, B.G. 1985, Influence of tannin on PPhascolus vulparis
protein digestibility wand quality, Journal of Food Science S0(1); 67-71. En.,, Sum, ¥n,, 22

Rel., W, (Dept. of Food Science & Human Nutrition, Waushington State Univ., Pullinan,
WA 991646330, USA)
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Proteins. Digestibility. Enzymes. USA. Phenol content. Dictary value. Composition.
North America. America.

‘The influence of tannin on protein digestibility and quality of black beans was evaluated
using an cnzyme-tetrahymena thermophiia bivassay.  In vitro digestibility and T-PER
(tetrahymena-based PER) were inversely related to tannin content.  Bioavailability, ex-
pressed by etrahymena growth, of black bean globulin G1 in the presence of black bean
condensed tannins correlated well (1 = (1.95) wih the in vitro digesubility of the protein.
Black bean condensed tannins complexed readily with black bean globulin Gi to form
insoluble precipitates from pll 2.0 to 8.0, Bean tannin-G1 precipitates, at tannim Gl ra-
tios of 0.55 or preater, were resistant to pepsin digestion at ptl 2.0, Digestion of bean
tannin-G1 precipitates was 69-74 pereent at phl 8.0, using a multuenzyme system of
trypsin, chymotry psin, and peplidase. (AS)

0421

21770 BRESSANI, Ry BLIAS, LG WOLZAK, A HAGERMAN, AE; BUTLER,
L.G. 1983, Tannin in common beans: methads of analysis and cllects on protein quality.
Journal of Food Science 48(3):1000-1001, 1103, En, Sum. En., 22 Rel. (Division of Apri-
cultural & Food Scienees, INCAP, Carretera Roosevelt Zone 11, Guatemala, Guatemala)

Phascolus vulparis. Tannin content. Animal nutrition. Diets. Digestibility.  Protans.,
Guatemala.

Condensed tannins and related phenols in 13 samples of 1ed common beans collected
from rural markets in Guatenuda were determined by 4 chemical assays. The results
were ghly correlated althouph the degree of variasnon among, the samples differed
preatly accordimg to the assay. In rat feedimg tnals, tannin content was nepatively corre-
lated with NPR, a measure of protemn quahity, and positively correlated with protein
digestibality.  Nether correlation was statistically sipnificant due primanly to the low
tannin content of the dict. Met. supplomentation not only improves the protein quality
but may also play a role i metabohe detoxification of tannim.

0122

26598 DESHPANDI, S.8; CHERYAN, M. 1985, Evaluation of vanillin assay for
tannin analysis of dry heans, Journal of Food Science S0(4):905-910. Fn., Sum, I'n,, 23
el I (Dept. of Food Scicvee, 382D, Ag. Lag. Sci. Bldg., Cniv. of Hlinois, Urbana, H,
61801, USA)

Bean Nour. Cultivars. Phascolus vulgaris. Processing. Storage. Fannin content, USA.

Several parameters that moghtintluence the vamihin assay for tannin analysis of dry bean
var. were investipated, The assayable tannm content decreased with deereasing particle
size of the bean Hours.  Time elapsed after prinding as well as storage under high hu-
midity condittons i hedly mfluenced tanmn assavs. "The solubility of tanming depended
on the type of solvent uicd, with methanolie extraction requiting shorter periods as
compared with extraction with acidilicd methanol. Color differences within the bean
samples appeared to be the prune ciuse of varnation in tannin analysis of beans,  Fx-
tractions on seed coats alone ncreased the assayable tannin by 1.1-2.5 times compared
with extractions of bean [Tours. (AS)

123
19746 MOTILVA, Mg MARTINEZ, LAG TLUNDAIN, A LARRALDE, J. 1983,
Eflect of extracts from bean (Ihascolis sulgaris) and ficld bean (Vicia faba) varicties on
intestinal D-plucose transportin rat in vivo. Journat of the Science of Food and Agricul-

ture 3:4(3):239-246. L., Sun. b, 27 Rel.

Phaseolus vulgaris. Seeds. Phenolic content, Laboratory animals. Glucose. Spain.
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Saline extract solutions from sceds of both Phascolus vulgaris and Vicia faba var, were
prepared and tested for their total polyphenolic content and effect on intestinal D-glucose
transport across rat ileum in vivo. Intestinal D-glucose transport was significantly re-
duced (P less than 0.001) by the presence of seed extracts in the intestinal loop, regardless
of the source of the extract. ‘The order of potency (P. vulgaris var. atropurpurcum more
than V. faba var. Caballar more than V. faba var. minor more than P, vulgaris var,
albus) is closely related to the polyphenolic content.  Clear differcnces in the mode of
action of the extracts were also observed. Extracts with appreciable polyphenotic content
caused both a reversible and a lasting inhubitory effeet on glucose transpart, while ex-
tracts  with neghgible polyphenolic content only induced a reversible  inhibition.
Polyamide treatment of the extracts decreased their ability to intubit glucose transport,
but their inhibitory effect was not completely abolished hy the treatment, further sug-
gesting the presence of some other antiabsorptive factor(s) in the sceds. (Author’s sum-
mary)

0424

26086 REDDY, NG PIERSON, MDD SATUHE, S.K. SALUNKIE, DLK. 1985, Dry
bean tannins: a review of nutritional implications. Journal of the American Ol Chemists’
Socicty 62(3):541-549. Fn., Sum. En., 91 Ref. (Dept. of Food Science & Technolopy,
Virginia Polytechnic Inst. & State Univ., Rlacksburg, VA 24061, USA)

Antinutritional factors. Cookmg.  Digesubility. Nutritive  value.  Phaseolus vulgaris.
Phytoalexins, USA.

Recent research on legume tannms and ther possible mbuence on nutritional quality of
legumes as human food 1s reviewed and summanzed. The tinmn content of dry beans
ranges from 0.0 1o 2.0 pereent, depending on the bean speates and color of the seed coat.
Many high tanmin bean var, are of lower nutritional quality than low tanmin bean var.
Naturally occurning food legume tanmins are reported 1o mteract with proteins (both
enzyme and nonenzyine proteins) to form tanmm-protein complexes resufting i inacti-
vation of dipestive enzymes and protein msolubility, Both in vitro and in vivo studies
indicate that bean tannms decrease protem digesubility, cither by inactivating digestive
enzymes or by reducing the suscepubiity of the substrate protemns alter forming, com-
plexes with tannims and absorbed 1omzable Feo Other deleterious offects of tanmns in-
cude a dowered teed efficency and growth depression in cxptl. animals.  The
antinutriional activity of hean tanmins can be reduced by processing, (1 or a combination
of 2 or more methods), Tor example dehalling, soaking, cooking, and pernunaton. Ge-
nete selection also may help m brecding var. fow i tanmins, Potential chemical treat-
ments such as use ol tanmin complexing agents are discussed. (AS)

OTHER COMPONENTS

0425

0735 MONTOGOMERY, R.D.  Ohservations on the cyanide content and toxicity of
tropical pulses. West lndies Medical Journal 1301 ):1-00, 1964, o, Sum. En., 36 Ref,, 11°
Phascolus vulgans. Phascolus lunatus. Cassavia, 1HHCN. Toxicty. Cooking. Laboratory
antmal. Hydrolisis.

The content of cyanopentic plucosides in West India and other pulies was estimated by
the release of THCN on hydrolysis. In the var. of Phascolus lunatus {lima bean) exam-
ined, the CN content was under 20 mp: 100 myp and not of the order previously known
to cause acute poisomng. A companison of hydrolytic procedures in I, Junatus showed
that whereas the eyanogenctic plucoside is stable on cooking, the intact bean, neither hu-
man saliva nor ddute TTCE at 37 deprees Celsius was effective in refeasing, free 1ICN
from beans crushed after cooking. Animal feeding tests with crushed, uncooked beans
showed that the toxiaty of these vai. was unrelated o their CN conlent.  Severe
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"toxicity” of the common bean (P. vulgaris) in rats and guinca pigs was mainly, if not
entirely, due to unpalatability, causing starvation. Palatability was much improved by
cooking. Absorption and utilization of other species were god when fed 1o rats, even at
the 50 percent level. “I'here was some evidence of pancreatic hypertrophy and of impaired
absorption or utilization of Vigna sp. {(cowpea) and Cajanus cajan (gungo pea) in guinca
pigs. No neurological lesions were detected in rats in feeding tests of up to 6 months’
duration. (Author's summary)

0426

5474 CONTRERAS, S, et al. Factores toxicos de lepuminosas cultivadas en Chile. 1.
Glucasidos cianogenéticos. (Toxic Factars in Chilean legumes, 1. Cyanogenetic glucosides).
Archives Latinoamericanus de Nutricion 23(2):251-259. 1973, Fs., Sum. Fs., Fn., 18 Ref.

Phaseolus vulgaris. Legume crops. Seed. Toxicity. Cyanogenic glucosides.  Fluman nu-
trition. Chile.

A study was made of cyanogenetic glucosides in sceds of the following legumes grown in
Chile:  Phaseolus vulgaris var. ‘I'drtola, Coscorrén, Zoeus, and Arroz; Lathyrus sativus;
Vicia faba; Glycine max.; Pisum sativum; 1.ens esculenta; Cicer aricinum: Lupinus ulbus;
L. lutens, and Prosopis tamarugo.  Values ranged [rom 0.42-1.86 mp 1HCN/100 fodry
sample. . vulparis var. ‘T'ortola had the highest content. All levels were lower than the
toxicity range (10-20 mp HHCN;100 g). P. vulgans var, Tartola was then used to study
the cflect of different treatments on HICN conen.  “I'reatment combining soaking and
cooking were the most ctective. “There was no decrease in conen. when using heat with-
out previous soaking, but soaking alone did not decrease the HCN level cither. (Author’s
summary)

0427

14390 JANSZ, F.R; PIERIS, N, Studies on some local fepumes. (1. Cyanopenic
plucosides. Journal of the National Science Council of Sri Lanks 6(1):1-9. 1978, En., Sum.
I'n., 15 Rel.

Phaseolus vulparis. Phascolus lunatus. Vipna unguiculata.  Anti-nutritional  factors.
Cyanogenic  plucosides. Biochemistry,  Analysis.  linzymes. Linamarase. ‘Toxiaty.
Nutritive value. St Lanka.

The sceds ol nearly 50 selected legumes (mamly those commonly found in Sri l.anka)
were screened for the presence of cyanide and cyanogenic pglucosides. Only 4 of these
contained signtficant amounts of cyanogenic plycosides; all were var. of Phascolus lunatus
(sieva bean or hma bean). Methods of processing to eliminate the cyanogenic plucoside
was investigated with success.  Local strains of Vigna sinensis, Phascolus vulgaris, and
Pisum sativum were (ound to contan less cyanopenic plucoside than previously reported
for strams grown clrewhere. (Author's summary)

(0428

26511 SOPIDO, O.A; ARINZE, 1L.U. 1985, Saponic content of some Nigerian foods.,
Journal of the Scicace of Food and Agriculture 36(5)407-408. Fn., Sum. En., 6 Ref. (Dept.
of Biochemistry, College of Medical Sciences, Univ.  of Maidopuri, P.ALB. 1069,
Maiduguri, Nigeria)

PPhascolus vulparis. Dietary value. Nutritive value. Nigeria,
Saponins  were extracted and  purified from millet, beans, Sorghumy vulpare, and
groundnut.  Beans were found to contain a considerable amount of saponin (245.0

mg/kg), while nullet, S. vulgare, and groundnut contained 194.7, 72.7, and 48.8 mg/kg
dry wi. basis, resp. (AS)
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ACCEPTABILITY ASPECTS
GENLRAL

0429

7093 FOX, M.; KRAMER, A. Objective tests for determining quality of fresh green
beans. Food ‘Techinolopy 20(12):88-92. 1966. In., Sum. n., 4 Ref.

Phascolus vulgaris. Cultivars. Analysis. Statistical analysis. Sced. 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 cvaluations and programmed into a stepwise multiple regression and
computed on an 1BM 7094 computer. ‘The results indicated that the factors of quality
luoked for by institutional buyers differ sipnificantly and importantly from those looked
for by the ultimate consumers. Correlations between objective tests and sensory evalu-
ations were significantly higher for the cooked product than for the raw product. lest
correlations were obtained between textural measurements as performed by the shear-
press or qualitometer and sensory evaluations for texture as well as appearance and Ma-
vor.  Gas chromatographic data were not as highly correlated even with sepsory
cevaluation of flavor. (Author’s summary)

0430

14307 FONESECA, 1L et al.  Eleite da radincao gama (60)Co) nas propicdades
orpanoleticas ¢ nutritivas do feijao (Phascolus vulparis L., cv.  mulatinhe). (Fffect of
gamma radiation (60)Co) on the organoleptic and nutritive propertics of common hean cv.
mulatinho). Piracicaba-SP, Brasil, Centro de Energia Nuclear ia Apricultura. Boletim
Cicatifico no. 018, 1974, 20p. P't,, Sum. Pt., En., 6 Ref., 1.

Phascolus vulgaris. Irradiation. Nutritive value. Composition. Vitamin content. Storage.
Deterioration. Brazil.

"The influence of gamma radiation on the organoleptic and nutritive properties of kidney
beans is studied.  Sced samnples of this vegetable were irradiated with 15 krad (1 rad =
100 ergsjg of irradiated material) and stored for § mo,  {mmediately after irradiation and
monthly sensory evaluations and chemical analysis of the vitamins thiamine (B1) and
riboflavin (1§2) were accomplished in the samples studied. The results showed an evident
influence of radiation during its application since the higher lasses occurred immediately
after this treatment, mainly in riboflavin, which from the total loses observed, 47.9 per-
cent occurred during irradiation. The total losses (av.) of thimnine were 58.7 percent in
the irradiated samples and $1.9 percent in the controls, and for riboflavin, 25% in the
irradiated samples and 16.7 pereent in the controls. ‘Thus, riboflavin is much more sen-
sitive to pamma radiation. In terms of organoleptic propertics it was observed the de-
velopment of an undesirable flavor and a hardening of the texture in the irradiated
samples. However, at the end of the expt. no difference was found between control and
irradiated samples. (Author’s summary)

0431
10687 BRENNER, AN et al. Quality control standards for cooked frozen green heans
held on o steam table for varying holding times. Journal of Food Science 43:1066-1070.
1978. En., Sum. Ln., 33 Ref., 1.
Phascolus vulparis. Palatability. Cooking. Cultivars, Temperature.  Laboratory exper-

iments. Experiment design. Statistical analysis. Seed color. Waler content. Human nutri-
tion. Consumplion.
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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-min intervals up to 60 min. Dom-
inant wavelengths and Instron measurcments for force, shear peak arca, and work were
determined for the 7 holding periods. Var. were inherently different in color (I less than
0.01). Holding time affected dominant wavelength (1 less than 0.01), Mensell color (P
less than 0.01), force (P less than 0.05), and work (P less than 0.05). ‘I'exture, color, and
overall acceptability were evaluated by a trained sensory pancl; a consumer panel also
cvaluated overall acceptability.  Orthogonal comparisons of sensory and objective evalu-
ations for dominant wavelenpths, foree, and work were lincar. Acceptability scores were
highest at 30-min heated holding time. Statistical analysis indicated that objective quality
control standards could be defined by a range of Munsell colors or dominant wavelengths
andjor force and work muasuicinents obtaincd at optimum holding periods. (Author’s
suminary)

0432

16847 INSTITUTO  CENTROAMERICANO  DE INVESTIGACION Y
TECNOLOGIA INDUSTRIAL.  GUATEMALA. 1978, Granos comerciales: frijol.
Métodos de ensayo y andlisis, (Commercial grains: beans. ‘Test and analytical miethods).
Guatemala. Norma Centroamericana [CAITT 34 052 hd, Sp. Lsp., 4 Ref.

Phascolus vulgaris. Seeds. Deterioration. Marketing. Storage. Legal aspects. Guatemala,

This standard, which reptaces the standard of the same no. issued in 1976, specifics
methods for the initial inspection of bean samples; and for the determination of moisture
total impuritiez, proportions of insect-infested, damaped  split, or broken grains, and
proportion of . ains dilfering in color Irom the majority of the batch. (Summary by
FFoud Science and Technolugy Abstracts)

0433

HI163 LUMEN, B.o. DE et al. Formation of volatile Favor compounds in preen beans
from linoleie ard Imotenic acids, Journad of Food Sciene < 34698-708. 1978, En., Sum. En.,
45 Ref,, L.

Phascolus vulgans. Seed. Analysis. Fatty acids. Cultivars, Leaves, Enzymes.

Both Irench beans and sceds forned n-hexanol, n-hexanal, and 1-octen-3-ol as the prin-
cipal volatile compounds [rom (U-(14)climolenic acid but at propaortionately dilferent ra-
tios.  With [U-(13;CHhnolenic aad, french beans developed mainly trans-2-hexanal,
I-penten-3-ol, 3-penten-1-ol, trins-2-hexanol and cis-3-hexanol, while seeds produced
largely 1-pencten-3-ol and 3-penten-3-ol with a small amount of trans-2-hexanal. Irench
beans showed the Inghest hpoxygenase activiry ol the several fruits and vegetables coms-
pared. Though aleohol oxidoreductase  was relatively  low, rapid  reduction of
aldehydes/ketones 1o alcohiols was foud in french beans. IFrench bean lipoxypenase was
inhibited by cyanide, wnd & amall fracton appeared o be quite heat stable, compared with
alcohol oxidoreductuse, which was much more unstable. ‘The optimal activity of french
bean lipoxygenase was found o be at pHl 5.3, (Author's summary)

0434
26980 AGBO, N.agg UEBERSAN, MAG HOSFIELD, G.L. 1980,  Genetic and
physico-ch mical parameters allecting textore of processed dry beans, In Michigan State
University.  Agricultural Experiment Station, Saginaw Valley Bean-Beet Rescarch Farm

and Related Bean-BBeet Research, Fast Lansing. 1980 Research Report. pp.85-90. &n.

Ash content. Cultivars. imbryo. IFat content. Phascolus vulparis.  Processing. Protein
content, Seed. Seed coat. Starch content. USA. Waler absorption, Water content.:

The genetic and physicohemical parameters affecting texture were evaluated on 3 bean cv.
(Sanilac, Nep-2, and San Fernando). Mean values for proximate analysis and starch, wa-
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ter absorption, processing evaluations, and flour pasting characteristics for the 3 cv. are
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 propertics of seeds are different in the 3 cv. (CIAT)

0435

13518 HOSFIELD, G.l.; UEBERSAX, M.A. Variahility in physico-chemical propertics
and nutritional components of tropical and domestic dry bhean germplasm, Journal of the
American Socicty for Horticultural Science 105(2):246-252. 1980, En., Sum. En., 22 Ref.,
1. .

Phascolus vulgaris. Sced coat. Cultivars, Canned beans. Protein content.  Ash content.
Water content. Cooking. USA.

Food-quality comparisons between tropically adapted penotypes of dry bean and ac-
cessions from domestic breeding agencies showed there is sufficient variability in impor-
lant nutritional and canning traits among tropical beans to justify their use in
tenperate-climate breeding programs.  Specifically, tropical bean germplasm may be of
use to transfer stress tolerance and lodging resistance ta commercially acceptable
genotypes while the breeder is simultancously breeding 1o maintain or improve nutri-
tional compoasition and canning quality.  Sced of 35 bean accessions representing plant
introductions, breeding lines, and cv. were sereened for proximate chemical composition,
yield, and several borticultural characters.  Seventeen of these accessions, including sc-
veral commercial dry bean ev., were selected for conning evaluations.  Beans were ad-
justed 1o 16 percent moisture before soaking and processing.  Soaked and processed
beans were evaluated for water uptake, texture (with a Kramer Shear Press), and general
canning, quality. Protein content was highest in domestically adapted beans (31 percent)
and lowest in the nonblack tropical array of genotypes (22 percent). ‘Tropical beans
showed a greater tendency to clump in the can after cooking. This indicates excessive
breakdown of tropical beans during thermal processing. Nonsignificant correlation co-
cfficients indicated that textural dilferences and soaking properties of the beans were not
associated; however, textural differences were correlated with the final moisture percent-
age in processed tropically adapted beans. Several tropical genotypes were much firmer
or much softer after cooking than “Samlac’, which is considered the industry standard for
making canning comparisons.  Further evaluation of texture by examining Kramer Shear
Press tracinps showed (hat textural differences among penotypes could be broken down
into a confipuration showing a large shear force component, and a curve characterized
by mostly compression. ‘The curve types appeared to be a characteristic of the genotype
rather than of seed-coat color, size of bean, or linal moisture percentage. (Author’s sum-
mary)

0136

26978 1OSFIFLD, G.L; GHADERI, A UEBERSAX, MNLA. 1980 Interrelationships
among yield and food quality characters: A factor analysis approach. In Michigan State
University.  Agricultural Experiment Station.  Saginaw Valley Bean-Beet Research Farm
and Related Bean-Beet Research, East Lansing, 1980 Rescarch Report. pp.75-80, En.

Analysis. Cooking. Nutritive value, Phascolus vulgaris. Proteins. Sced. Sced color. USA.
Water content. Yields.

An expl. was carried out Lo evaluale the application of factor analysis in bean breeding
rescarch and to examine interrelationships between bean yield, protein, 2ad 16 sensory
and cooking quality traits.  Soaking, thermal, moisture, couked and dry oean color, and
protein factors were considered. ‘The soaking and thermal factors accounted for nearly
half (45.7 percent) of the total variation in the oripinal data and were the most important
factors, ‘T'hese 2 characteristics of dry bean cooking quality are separate and independent
processes.  Althoupgh dry beans are generally soaked prior to cooking, results indicate
that the degree of hydration of beans is not related to cooking properties, (CIAT)
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0437

17320 KORBAN, S.S.; COYNE, D.P.; WEIING, J.1..; HANNA, M.A. 1981, Testing
methods, variation, morphological and penctic studics of seed-coat cracking in dry heans
(Phascolus vulparis L.).  Journal of the American Socicty for Horticultural Science
106(6):821-828. En., Sum. En., 32 Ref., 11,

Phaseolus vulgaris. Cotyledon cracking. Sced coat. Genes. Inheritance. Heterosis. Seeds.
Harvesting. Mechanical damage. Resistance. Selection.  Statistical analysis. Field exper-
iments. Cultivars. USA.

Sced-coat cracking injury was determined in Greal 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. Dilferences in sus-
ceplibility for seed-coat cracking were observed within each testing method, Overall, GN
Limerson, near-isogenic determinate GN Nebraska no. 1, and Plnto Ul 111 had the best
resistance to sced-coat cracking. A genotype x yr. interaction for seed injury occurred
with the Vogel thresher but not with the ather 2 methods. “Fhese gave consistent results
but the rotating disk machine method was preferred because of ease, rapidity of opera-
tion, and standardization o the rotation speed. ‘The carly- and late-maturing determinate
near-isogenic lines of GN Nebraska no. 1 had less seed-coat injury than the carly and late
indeterminate lines using the Vopel and rotating impact disk method. The early determi-
nate line had the least amount of seed-coat injury for all 3 methods. Pinto Ul 111,
Bulgarian White, and GN-D-88, which exhibited the best resistance to seed-coat cracking
in the 7 parent diallel crossing study, had the most umiform seed-coat thickness as well
as having quick seed coats. The ev, which had thin or thick but nonuniformly thick seed
coats were susceptible to seed-coat cracking. Differences in thickness in microsclerid,
osteosclerid, and parenchyma cell layers of the sced coat were ohserved between cv,, but
no relationship between these cell layers and the seed-coat cracking response was estab-
lished. Seed-coat cracking was quantitatively inherited.  Bulgarian White, Pinto Ut 111,
and GN D-88 showed high combining abihty for resistance to seed-coat cracking. ‘T'he
estimates of the genetic effects indicated that additive cifects were mainly involved. (Au-
thor’s summary)

0438

16096 KOLHLER, 1LH; BURKE, D.W. 1981, Nutrient composition, sensory churice-
teristics, and texture measurements of seven cullivars of dry beans. Journal of the Ameri-
san Society for Horticultural Science 106(3):313-318. En., Sum. En., 19 Rel.

Phascolus vulgaris. Cultivars, Nutritive value. Composition. Protein content. Ash con-
tent. Fat contenl. Mineral content. Vitamin content. Analysis. IFood technology. Cook-
ing. USA.

Seven cv. representing 5 principal types of dry beans produced commercially in the state
of Washington, USA, were analyzed chemically for content of moisture, fat, ash, total
protein, Ca, Fe, K, Zn, thiamin, ribollavin, and amino acids when raw or when [reeze-
dried following cooking. Samples of cooked beans were subjected to sensory evaluation
and shear-force measurement.  Protein quality was evaluated using Tetrahymena
pyriformis. Results are being, used lor comparison with values for new cv. produced Jater
in the breeding program, The ¢v. contained significant pereentages of the United States
Recommended Daily Allowances (USRDA) for e, Ca, K, thiamine, and riboflavin. The
nutritional quality of their protein was 1;2-1/3 that of cascin. Al cv. were judged Lo be
acceptable in flavor and texture.  Pinto Ul-114 was outstanding for both nutritional
content and sensory quality. (Author’s summary)

0439

15403 LINARES B., S, ctal, Caracteristicus teenolagicas y nutricionales de 20 cultivares
de Irijol comin (IPhascolus vulparis). 1. Caracteristicas fisicas del prane. (Technological
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and nutritional characteristics of 20 common bean cullivars. I Physical characteristics of
the grain). Turrialba 31(1):1-10. 1981. Es., Sum. En., £s., 18 Ref. 1.

Phascolus vulgaris, Cultivars. Sced characters. Food technology. Nutritive value. Plant
habit. Sced 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
white) and the information obtained was correlated on the basis of yields. “Fhe following
10 physical characteristics were measurcd in each var.: color, brilliance or shine of the
sced coat, wt,, vol., cooking lime, thickness of broth, percentage of sced coat, percentage
of cotyledon, water absorption, and harness of the seed. In peneral, a high vanability was
found in the diferent parameters measured, between and within var.  Yieldjunit arca was
higher for black and beige var. ‘The negative correlation between this parameter and wi,
and vol. suggests that smaller seeds have higher yields. The physical parameters that
showed better practical possibilitics were size of the seed and cooking time. A positive
significant (I less than 0.01) correlation (r = 0.96) was found between wt. and vol., and
since dry wi. is a less variable and casier parameter 1o measure, it was taken as repre-
sentative of seed size. Cooking time, a relevant parameter since it determines acceptabil-
ity, was negatively (P less than 0.05) correlated with seed wit, and positively and
significantly (P less than 0.01) correlated with percentage of.seed coat. “Lhese relation-
ships indicate that cooking time is influenced by seed size and, possibly to a higher de-
gree, by the percentage of seed coat. Hardness of the seed, as measured by the instrom
peactrometer, was positively correlated with percentage of seed coat; on the other hand,
it was found that a seed with a shimer seed coat absorbs less water and requires more
time for cooking. Lrom these results, 1t was concluded that cooking time, perhaps the
main factor determining acceptability by the consumer, is determined by several physical
charactensties of beans, such as color, shine of the seed coat, size, percentage of sced
coat, and probably other characteristies not considered in this work. (Author’s summary)

0310

19500 ANDALDUA-MORALES, A5 BRENNAN, J.G. 1982, Relationship between the
physical properties of dried beans and their textural characteristics after processing.
Journal of Textare Studies 13(2):229-2440. Fn., Sum. Fn,, 12 Ref, 1 (National Collepe of
Food Technology, Univ. of Reading, St. Georpes Avenue, Weyhridge, Surrey, Fngland)

Phaseolus vulparis. Sced. Cooking. Seed characters. Canned beans. Processing,

o ascertain if the textural characteristics of baked beans can be related to mechanical
propertics of ficld dried bean, baked beans in brine and in tomato sauce were prepared
using samples from 6 dilferent bean var. Baked beans were tested by ‘means o com-
pression and puncture, shearing, back extrusion, and compression tests, as well as sen-
sory evaluation of texture; dry beans were tested by means of compression and puncture.
Scales chosen for sconing included firmness, chewiness, smoothness of skin, and general
hedonic rating.  lFor canned beans in brine, the max. forces for compression and back
extrusion exhibited lincar dependence. When tomato sauce was used, some softening was
observed. The max. foree Tor back extrusion was correlated to sensory firmness, and the
cnergy for back extrusion to sensory chewiness. (Author’s summary)

0111
21962 DURAN, 1; CALVO, C. 1982, Culidad de alubias hlaneas en conserva, 1.
Seleccion de tos parimictros que definen su calidad sensorial. (Quality of canned white
beans. 1. Selection of sensory quality paramcters). Revista de Agroquimica y Teenologia
de Alimentos 22(2):271-281. Fs., Sum. Es,, Un., 19 Ref, I8 (Inst. de Aproguimica y

Teenologia de Alimentos, Jaime Roig, 11, Valencia-10, Fspana)

Phascolus 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 pancl for sensory descriptive analysis was sclected and trained. A score sheet with
nonstructured scales and a descriptive list with definitions of attributes were developed.
Based on acceptance data, obtained with an untrained pancl, the parameters that best de-
fine total sensory quality were sclected:  hardness, skin  consistency, graininess,
adhesiveness, flavor intensity, and off-flavor. (Author’s summary)

0442

22232 HERREA 1., G.F. 1983, Determinacion de Ia calidad de consumo cn frijol comim,
(Determination of consumer quality in heans). In Tapia B, 1. cd. Dos anos de
cooperacion para ¢l mejoramicnto del frijol comin Phascolus vulgaris 1. en Nicaragea,
Manapua, Nicaragua, Ministerio de Desarrollo Agropecuario 'y Reforma Agraria.
Dircecion General de ‘Féenicas Apropecuarias. Sit-1. pp.100-102, Es.

Cultivars. Sced characters. Seed color, Cooking. Timing. Nicaragua. Sced.  Central
America. America.

The organoleptic properties of 11 exptl. and commercial bean var. were determined.
Mecasured parameters included prain color and luster (for uncooked seedds), cooking time,
flavor, cotyledon and sced coat textures, broth thickness and color, and time before seed
fermentation. (CIAT)

0443

23046 KELLY, J.); HOSFIELD, Gl 1983, Nuavy bean seed quality comparisons.
Michigan Dry Bean Digest 8(1):10-11. En., 1l (Michigan State Univ., Dept. of Crop &
Soil Sciences, Fast Lansing, M1 48824, USA)

Seed ciaracters, Sced color. Cultivars. USA, Seed. North America. America.

An organoleptic (sensory) triangle test was conducted al the agricultural cxposition
(Michigan, USA) to distmguish between seed of different bean var. on a visual basis; the
preference or acceptability of sceds was rated on a hedonic (hking) scale. A total of 52
visitors participated in the triangle test and 25 percent of these also participated in the
hedonie test. “The information collected i these different tests supports the conclusion
that navy bean seed size and color should be major quality characters considered in
breeding proprams to meet industry quality standards. (CIAT)

0444

26100 DEL POZ.0, R TORRICELLA, R; IGLESIAS, L. 1984, Ffecto de las
radiciones pamma en algunos componentes nutricionales y propicdades organolepticas del
frijol negro. (Phascolus vulparis 1..).  Fstudio preliminar, (Effect of gamma radiation of
black beans. Preliminary study). Revista de Ciencias Biologicas 15(1):163-170. Fs., Sumn.
En, s, 21 Ref,, W (Centro Nacional de Investipaciones Cientificas, Cindad de La
Fithana, Cuba)

Phascolus vulgaris. Irradiation. Nutritive value. $'orape. Starch content. Sugar content.
Protein content. Organoleptic properus. Cuba.

A preliminary study was carried out on the effect of Co-60 gamma rays on the main nu-
tritional components and organoleptic properties of black bean var. Ica Piajo, cultivated
and stored under Cuban conditions. Beans irradided with doses of 15, 30, and 60 krad
did not vary sigmlicatively in starch, total soluble sugars, and total protein contents. "T'he
orpanoleptic evaluation did not deteet significative differences between irradiated and
nonirradiated samples as to odor and consistency, but tastewise the irradiated samples
had a better panel acceptance than check samples alter 4 mo. of storage. [AS (Extract)]
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0445

23035 GHADERI, A HOSFIELD, G.L.; ADAMS, MW, UFBERSAX, M.A. 1984,
Variability in culinary quality, component intereclationships, and breeding implication sin
navy and pinto beans.  Journal of the Ameriean Sacicty for Horticultural Science
109(1):85-90. En., Sum. En., 15 Rel,, 11, (Michigan State Univ., East Lansing, M1 48824,
USA)

Phascolus vulgaris. Genotypes. Cultivars. Ecologv. Sclection. Analysis. Sced characters,
Cooking. Adaptation. USA.

The extent of genetic variations and the interrelationships of several quality traits of cv.
of navy and pinto bean, grown at 3 locations in Michigan, USA, were studied. The
measured traits were seed wit., initial wt. of solids, surface color of dry and processed
beans (1., al,, bL), wt. of soaked beans, hydration ration, clumps, splits, texture, washed
and drained wi,, and processed bean maoisture, Significant cv. dilferences were obscrved
for most of the traits in both classes of beans. Location elfects were highly significant for
all traits. Certain traits showed significant cv. x location interactions. Phenotypic corre-
lation coefficicnts among pairs of characters indicated that, with few exceplions, there
were low associations among quality characters. Principal component analysis confirmed
the independence of traits. A seleclion stratepy based on a tandem seleetion procedure
followed by construction of selection indices was suggested. (Author’s summary)

0146

23143 HHOSFELELD, Gl UEBERSAN, MUAGISLEIB, 1.6, 1984, Scasonal and
senotypic cffects on yield and physico-chemical seed chimaeacristies eelated to food quality
in dry, cdible heans.  Journal of the American Society for Horticultural Science
109(2):182-189. En., Sum. En., 31 Rel., I (Michigan State Univ., East Lansing, NI
48824, USA)

Phascolus vulgaris. Genotype. Plant breeding. Processing. Cooking. Drying. Statistical
analysis. Yiclds. Cultivars. Nutritive value, USA.

The yields and physicochemical seed traits related 1o food quality of 25 strains of dry
beans, representative of the Black Turtle Soup commercial class, were evaluated for 3
scasons. The strains differed sipnihcantly over scasons for washed drained wt., lextural
properties, and surface color characteristics of coked seeds, All the other traits were
nonsignificant in the combined analysis. “Tran expression was strongly influenced by
genolype x scason interactions. Spearman’s covtficient of rank cortelation between pairs
of years indicated that the interactions were due primarily to inconsistent strain rankings
from yr.-to-yr.  The scason and fenolype x season variance component estimates for
yield, soaking, and several cooked bean traits were larger than the genotypic component,
indicating that scasonal ¢fects predominated over genotypic clfects. ‘These results sug-
gested that several years of testing are needed to assess strain performance accurately for
food quality. The contribution made by each strain to the penotype x season variance
component was ascertained by calculating a stability variance statistic.  Based on this
statistic, strains were found to differ in their genetic potential to respond to varying cn-
vironments, Scveral genotypes were phenotypically stable for most traits. Strain no. 23
(CIAT pedigree FE 4-13-M-M-M-M), which had good yicld (2.8 t/ha) and piotein per-
centage (27.7) and favorable culinary quality, was of particular interest. (Author’s sum-
mary)

0147
2438 LSTEVEZ, ADMG LUIL RS, 1985, Chemical and physical characteristics of
ready-to-cat dry heans. Journal of Food Science SI(3)777-781. En., Sum. En,, 31 Ref., |,
(Depto. de Aproindustria, Univ. de Chile, Casilla 1004, Santiago, Chile)

Nutritive value. I'rocessing. Cooking. Chile. Ammal nutrition. South Americz America.
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Red kidney and Pinto dry beans were processed into a ready-to-cal 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. Protease 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. “I'he in vitro protein
digestibility of the beans was improved as cvidenced by the decrease in trypsin and
chymotrypsin inhibitors in the cooked and fried products. (AS)

0448

28918 INFANTE Y., D PEREZ T, G BRITO L., M. 1986,  Analisis de las
caracteristicas fisicas y nutricionales de nueve variedades de frijol coloradn. (Analysis of
the physical and nutritional propertics of ninc red bean varieties).  Centro Agricola
13(2):68-73. I's., Sum. I's.,, kn., 6 Ref.

Phascolus vulgans. Culuvars. Cooking. Sccd character. Dry matter. Protein content.
Venezuela,

Nine var. of red beans were evaluated for several physical and nutritional characleristics
(color, brilliance, cooking time, broth thickness, percent of peel, DM and proltcin con-
tents). Var. M-112 had the highest protein content. Likewise, the correlations between
cooking time and color and brilhance were sigmificant, confirming that var. of more bril-
liance and darker color required a lonper cooking tune. it was also proved that the var.
that required less cooking tme do not have thicker broths. (AS)

19

28054 PAREDES L., O MONTES R, R GONZALEZ C, J; ARROYO F., M.G.
1986.  Comparison of sclected fnod characteristics of three cultivars of bean Phascolus
vulgaris. Journal of Food ‘Technology 21(4):487-494, En., Sum. Fn, 26 Ref. (Inst.
Politeenico  Nacional, Unidad lrapuasto, Apartado Postal 629, 36500 Irapuate, Gto.
Mexico)

Phascolus vulpans. Culirvars, Sced. Couoking. Timng,. Phytic acid content. Digestibility.
Organoleptic properties Mexico,

Three bean cv., Bayocel, Canano 101, and Flor de Mayo, were selected 1o study some
of the physical properties of the seeds, hydration capacity, cooking time, phytic acid
content, dipestibility, color changes as a function of soaking, and cooking, and sensory
properties. ‘The water uptake was much tower for the cv. with larger sceds. Some shght
losses of phytic aad weie found due to the cooking treatment; cooking improved the
protein digesubility. Cv. Flor de Mayo exhibited the most desiable sensory attributes.
(AS)

0450

27064 WASSINI, NN ISLEIB, T.G HOSFIELE Gl 1986, Fived effect penetic
analysis of a diallel cross in dry beans (Phascolus vulparis 1.). Theoreticad and Applicd
Geneties 72(4):449-454. Fn, Sunne Fng, 1) Rek, (Dept. of Crop & Soil Sciences, United
States Dept. of Agriculture, Agricultural Research Serviee, Michipan State Univ., Fast
Lansing, M1 48824, USA)

Phascolus vulgaris. Genetics. Proteins. Yield. Tleterosis. Crossbreeding,  Cullivars,
Genotypes. Dictary value, USA.

A full diallel cross among 4 diverse homozypous strains of dry edtble beans was evaluated
for yield, protein content, and culinary quality traits in the F2 and 13 generations in 2
focations: Last Lansing and Saginaw (Michipan, USA). Imterpretation of diallel elfects
(Mcthod 1 Model 1) using a fixed-effect genetic model mide it possible to combine data
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from 2 generations into a single analysis and quantily the relative contributions of addi-
tive and dominance genetic cffects 1o general and specific combining abilities.  General
combining ability was found to arise [rom 3 potential sources: additive effects, dominance
interactions at homozygous loci, and av. dominance interactions in hybrids involving the
parent in question. Specific combining ability was found to be a lunction solely of
dominance. Additive clfects were the primary determinant of general combining ability
and were highly significant. Specific dominance interactions were significant for sced
yicld, cooked bean MC, and texture but not for protein content. ‘Fexturc was the only
trait for which the additive-dominance model failed to provide and adequate fit to the
daa, suggesting that texture is significantly allected by cpistalic interaction. Onc cross
{Brazil-2 x Sanilac) was identihcd that exhibited a large heterotic effect for seed yield al-
though the parent’s additive cffects were nonsignificant. Such a nicking cffect was attri-
buted to complementation between the 2 parents, (AS)

WATER IMBIBITION

U4si

21542 JOUBERT, T.G. LA G. 1954, [lard-skin in beans. Farming in South Africa
29(337):225-232. En., 2 Rel., 11

Phascolus vulgaris. Sceds. Deterioration. Mechanical damage. Seed coal.  Relative hu-
midity. Storage. South Africa.

A casc of hard-skin in one of the best runner bean var., Green Savage, was reported for
the Ist time during the summer season at the Horticultural Research Station, Pretoria
(South Africa). More than 90 percent of the seed planted at the beginning of Sept. 1953
was hard-skinned.  After soaking for a few wt it sull remained hard-skinned.
Germination was brought about by mechanical injury of the seed coat only. At the end
of Nov. 1953, all signs of hard-skin had completely disappeared from tested seed. 1ater
planting of the same seed (Jan. 1984) revealed no hard-skin in any sample. Other var.
and crosses were unaffected and, since no hard-skin occurred at the 2nd planting, envi-
ronmental conditions rather than heredity seemed to influence this phenomenon, ascribed
to a decrease in aumidity since the min. pereentage of RIT for the planting, harvesting,
and storage periods were very low. Storage of beans at a low humidity is therefore con-
sidered as the principal reason for hard-skin in beans. (Summary by 1.13.)

0452

5958 KYLF, LIL; RANDALL, T.E. A new concept of the hard seed character in
Phascolus vulgaris 1. and its use in breeding and inheritinee studies, Proceedings of the
Amecrican Society of Agricultural Scicuce 83:361-475. 1963, Fao., Sum. Fn., 17 Ref., 1.

Phascolus vulgaris. Sced. Cultivars. Plant breeding. Seed characters. Sced coat. Statistical
analysis. Inheritance,

Hard sceds are generally considered to be caused by impermeability of the sced testa.
The effect of micropylar size on water absorption and the most important areas of water
absorption were determined for two var., Great Northern and Red Mexican.  Based on
results, the inheritance of the ahrd sced coat character was then studied. ‘The micropylar
arca was found 1o be the major arca of waler entry into Great Northern beans.,  Water
absorption through the micropyle in Red Mexican beans was not effective during, the first
12 h but by 24 the micropyle accounted for a definite, but very small proportion of the
total water absorbed. ‘I'he size of the microphylar orifice did not dircctly influence water
absorption in the Red Mexican var., where the major areas of water absorption were the
raphe and hilum areas, resp. ‘These areas were clfective in waler entry in Great Northern
as well but only accounted for 18 percent of the total water intake. ‘I'his dilference in
water absorption in the hilum and raphe arcas of the testa was considered to be the cause
of the hard sced condition and to be genetically controlled. “T'he remaining areas of the
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lesta of these 2 var. in absorption in the hilum and raphe arcas, a technique was devel-
oped to evaluate individual 12 plants for the hard sced character. A cross between the
hard-sceded Great Northern and the nonhard-sceded Red Mexican var, showed the hard
seed character Lo be controlled by a single recessive gene pair. A very close association
was shown between the white sced coat color in Great Northern and the hard sced char-
acter. Insulficient data were obtained to differentiate between 2 closely linked genes or a
pleiotrophic effect of the main nonpigment pene (p), but presumptive evidence was given
to indicate that probably 2 closely linked genes were involved. (Author’s summary)

0153

11132 KAKADE, MLL; EVANS, RuL Effect of souaking and germinating on the nutritive
value of navy beans. Journal of Food Scicnce 31:781-783. 1966. En., Sum. En., 12 Rel.

Phascolus vulparis. Germination. Nutritive value. Protein content. Phytohemagglutinins,
Inhibitors. Toxicity. Laboratory ammals. USA.

The effect of souking or germination on protein content, trypsin inhibitor activity, and
hemagglutinin activity of navy beans was studied. Soaking navy beans for 1-4 days de-
creased trypsin mhibntor activity, especially that of hemapglutinin, The decrease in pro-
temn content due to soakmg did not account for alt of the decrease in antitrypsin and
hemagglutimin activity. No spmificant changes were observed in hemagglutinan activity
duc to permunation althouph some decrease in the trypsin inhibitor actuvities of
germmated beans was noticed. Proten content increased  progressively in beans
perminated 1-4 days and decreased in beans soaked 1-1 days. Rats led raw, soaked, and
germinated navy beans as a source of dietary protein fost wi, and died 8-16 days alter the
begmmng of the expt. 1t s concluded that soaking prior to heating is not necessary 1o
climinate toxiaty. (Author's summary)

0a54

BI36 MOLINA, ML FUENTE, G. DE LA; BRESSANI, R, luterrcbaciones cntre
tiempo de remojo, tiempo de coccion, valor nutritive v otras caracteristicas del frijo
(Phascolus vulgaris).  (Interrelationships between soaking time, cooking time, nutritive
vilue, and other characteristics of heans).  Archives Latinoamericanos de Nutricion
24(4):409-483. 1974, s, Sum. Fs., Fn,, 17 Rel., 1.

Phascolus vulparis. Storage. Prolcin content. Nutritive value. N, Analyses. Mcthionine,
Lysine. Cookiny. Statistical anadysis. Nutnient loss.

The interrelationships between soaking time, cooking time, and nuiritive value of bean
protein were studied using recently harvested beans and beans stored for a 3-mo. period.
1t was found that for both lots, the opumum cooking tme needed to obtmn max.
nutritive value was 10 min. for the samples soaked for 8, ta, or 24 h, "Fhe same was true
for the unsoaked samples of the recently harvested lot, while the unsoaked samples from
the lot stored for 3 mo. needed a cooking + ¢ of 20-3 nun. to atain max.nutritive value,
The decrease of the atler parameter o - correlate with any lowering in available
lysinc or met. vilues. “i'he detnmental elec . 0 protein quality appear to have a direct
relationship to the rehydration coelficient of the product. 1t is sugpested, that storape
could affect the nutritive value of beans, as well as the optimum process to be chosen
based on protein quahity. (Author’s summary)

0455
1THI6 DURIGAN, JLF; FALFIROS, RS LAM-SANCIES, A, Determiniacao das
caracteristicas tecnologicas ¢ mutricionais de diversas varicdades de feijao (Phaseolus
vulgaris 1.). Caracteristicas teenolagicas.  (Determination of the technoelogical and nutri-
tional characteristics of several Brazilian bean var, 1. Technological characteristics).
Cientifica 6(2):215-223. 1978, I't., Sum. Pt., I'n., 29 Ref., 1.

PPhascolus vulgaris, Cooking. Cultivars. Water absorption. Sced. Brazil,
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Technological qualitics, hydration properties and cooking time were studied in bean var.
Bico de Ouro, Roxao Lustroso, Preto Mato Grosso, Mantcigao Fosco, Jalo, Floresta S,
Rosinha G2, and Rico 23. [lydration propertics and cooking time showed varietal dif-
ferences. 1t is concluded that the preparation of these beans .. too time consuming and
that genetic improvements should scek to reduce this time. (Summary by ‘1.14.)

0456

17461 KON, S. 1979. Effcct of soaking temperature on cooking and nutritional quality
of heans. Journal of Food Scicnce 44(5):1329-1334,1340. En., Sum. En., 20 Ref., 11,

Phascolus vulgaris. Seed. Water absorption. Temperature. Cooking. Timing. Composi-
tion. Analysis. Nutritive value,

California small white beans were soaked at different lemp. in 10 deprees Celsius incre-
ments, from 20 1o 90 degrees Celsius, until max. imbibition was achieved. Losses of total
solids, N compounds, total sugars, oliposaccharides, Ca, Mg, and 3 water-soluble
vitamins (thiamin, ribollavin, and ntacin) were measured and found to be very small at
soaking temp. up to 50 degrees Celsius. An increase in those losses of from 3- to 4-fold
was found when the soaking lemp. was raised to 60 degrees Celsius or above, Cooking
rates followed a bell-shaped pattern with the peak, longest cooking tune, being, for beans
soiked at 70 degrees Celsius and shortest cooking time for beans soaked at 90 degrees
Celsius. Cooking rates corresponded clasely to the amount of organic phosphate left in
the beans after soaking at the ditferent temp. (Author’s sumimary)

0457

14278 MULLET, JH. The relationship between seed size, total secd clectrolytes,
clectrolyte leakage, and cuhryo prowth of Phascolus valgaris (L.).  Australian Sced Sci-
ence Newsletter 5:60-64. 1979, I'n., 6 Rel.

Phaseolus vulgaris. Sceds. Sced characters. Composttion. Nutrient loss,  Cotyledons,
Embryo. Laboratory experiments.

A method of determining total seed clectrolytes in Phascolus vulpans sceds was devel-
oped at Knoxiield, Victoria (Austraba). “The method imvolves the use of twin colyledons
of individual sceds. One cotyledon s detached from the imbibed seed and weiphed, the
other cotyledon with the embryonic axis is left for 72 b in 10 mi of water, so that it is not
submerged. Conductivity of the leachate was determined at intervals over the 48-h period
and the fresh wt. of the embryonic avis was recorded. The detached cotyledon is frozen
for 24 h, leached as described above, and conductivity is measured up to 24 h to deter-
mine the dilfusion rate without membranes. By directly comparing the original sced wt.,
membrane elficiency, total clectrolytes, and seedling, prowth it is concluded that the total
clectrolyte content in the seed is not related to seed wt. and that nonc of these factors af-
fected embryo fresh wt. 48 I after imbibition. Electrolyte Toss did not correlate with seed
size or total clectrolytes but presented a ssgmlicant negative correlation with scedling wi,
at 48 h. (Summary by LB. Trans, by LN

0458
4070 VARRIANO-MARSTON, L5 ONMANA, F. DE. Effects of sodium salt solutinns
on the chemical composition and morphology of hliack heans (Phascolus vulgaris). Journal

of Food Science 44(2):531-536. 1979. En., Sum. En, 30 Ref., 11

Phascolus vulgaris. Salmity. Plant amtomy. Analysis. Sced color, Water content,
Electron microscopy. Iat content. Statistical analysis. Mineral content. Water absorption,

The effects of Na salts on the chemistry and muorphology of black beans was studicd,

The amount of Na in the soaking water did not significamly affect the amount of waler
absorbed by beaws; the ptl was the critical determimant. However, the Na salts alTected
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the mineral content as well as the arnount 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 cdntaining 4 salts (NaCl, NallCO3,
NaCO3, and Na5P3O10). X-ray microanalysis suggested that mechanisms of ien cx-
change and chelation were operative in the dissolution of the intercellular cement and the
subscquent cell scparation. {Author’s summary)

0459

17326 KORBAN, S.8.; COYNE, D.P; WEHING, J.1.. 1981. Rate of water uptake and
sites of waler entry in seeds of different cultivars of dry hean. HortScience 16(4):545-546.
En., Sum. En,, 11 Rel,, 11

Phascolus vulgaris. Seed characters. Water requirements. Germination. PPlant assim-
ilation. Seeds. Cotyledon cracking. Water content. Cultivars,

The rate of water upluke of sceds of Phaseolus valgaris differed between ov.; Pinto Ul
111 had the highest and Bulgarian White the lowest water uptake in 24 h, Water entered
through the micropyle in cv. Great Northern but through the raphe and hilum in Pinto
UL T11. Little or not water uptake occurred through the seed cout. Other cv., tested were
Great Northern Emerson, Great Northern 1140, Great Northern 1)-88, and Great
Northern Ul 59. (Summary by Seed Abstracts)

0460

21758 SILVA, C.AR; BATES, R.P; DENG, J.C. 1981, Iluluence of pre-soaking on
black bean cooking kinetics.  Journal of Food Science 46(6):  1721-1725. En., Sum. Fn.,
20 Ref, N (Dept. of Food Science & Human Nutrition, Univ. of Florida, Gaincesville, I'1,
32611, USA)

Phascolus vulgaris. Sced. Cooking. Processing, Temperature. Timing. luman nutrition.
USA.

Soaking of bluack beans and the subsequent effect on cooking kinetics was investigated.
Unsoaked beans and beans soaked in waler or a salt combination solution were water
cooked at temp. of 90-135 deprees Celsius. Bean softening did not follow 1st order
kinctics.  Using D' values (defined as cooking, times necessary to reach an cating-soft
texture: Instrom prncture force of 150 p). soltening activation energies (1:a’s) for un-
soaked, water, and salt combination soaked were 19.1, 31.3, and 38.9 kcal/mole, resp. 7
values (ncrease in temp. to shorten the destruction tme by a factor of 10) were caleu-
lated as 17, 22, and 3o degrees Celsius, resp. These relationships suggest ways of safcly
reducing cooking time and energy expenditures. {Author's summary)

0461

17724 DICKSON, ML BOETTGER, NLA. 1982, Heritability of semi-hard sced in-
duced by low sced moisture in heans (Phascotus vulparis 1..). Jaurnal of the American So-
ciety of lurticultural Science 107(1):69-71. En., Sum. En., 11 Ref.

Phiscolus vulparis. Seed coal. Sced. Water content, Storage. Germination.  Cultivars,
Backcrossing. Inheritance. Seed characters. Genes.

Semi-hard sced in beans is defined as dry seed which does not imbibe water during a 24
h soak, but which will gain moisture rapilly at high RIT within 14 days and then
germinate normally. The inheritance of semi-hard seed was found to involve several
genes. Solt seed was incompletely dominant to semi-hard seed. Narrow sense heritability
ranged from 20-50 percent in the populations studied.  Semi-hard seed was associated
with excellent seed quality resulting in unusually vigorous scedlings. (Author’s summary)
Do4
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0462

21753 GROTE, M,; FROMME, ILG. 1982. Electron microscopic morphometry of cell
wall swelling in rehydrated carrots and preen heans: the influence of various Wanching,
drying, and storing parameters. Zeitschrilt fuer Lebensmittel-Untersuchung und Forschung
175(3):191-194. En., Sum. En., De., 15 Ref. (Inst. of Medical PPhiysics, Muaster Univ.,
Hulferstr. 68, 1D-440 Munster, Federal Republic of Germany)

Phascolus vulgaris. Analysis. Cell walls. Water content. Storage.

By morphometric analysis of transmission electron-micrographs, 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. 1.ess
cell wall swelling was observed in green beans at low drying temp. and drying at 90 de-
grees Celsius reduced cooking time considerably, ‘The results show a clear correlation
between food technology parameters and celtular morphology of the samples. (Author's
summary)

0463

18702 OLSON, A.C; GRAY, G.M; GUMBMANN, M.R; WAGNER, J.R. 1982,
Nutrieat composition of and digestive response to whole and extracted dry beans. Journal
of Agricultural and Food chemistry 30(1):26-32. Fu., Sum. Fn., 23 Ref.

Phascolus vulgaris. Cooking. Analysis. Mincral content. Vitamin content.  Amino acids.
Sugars. Sucrosc.

The distnibution of nutrients between hat water diffusible and nondiffusible constituents
of whole Californta small White (CSW), Light Red Kidney, and Phascolus lunatus cv.
Haby Lima was examined. For CWS, 15 percent of the solids were hot water diffusible
and contained more than 90 percent of the supar sucrose, raffinose, and stachyose, 12
percent of the N, 10 percent of the fat, 60 pereent of the ash, none of the crude fiber, 60
percent of the thianun, 80 percent of the niacin, and 0 percent of any detectable starch
or precipitable protem of the whole beans. PERs for cooked extracted beans were the
same or better than those for nonextracted beans. A S0 percent reduction in fatulence
potential measured by 112 production was observed when rats were fed extracted heans.
A sigmificant reduction in subjective pastrointestinal distress was reported by human
subjects interviewed 24 h alter eating cooked extracted beans compared with cooked
nonextracted beans. (Author’s summary)

0364

29181 SWANSON, B.G.; HHUGHIES, J.S.; RASMUSSEN, 1L, 1985, Sced micro-
structure: review of water imbibition in legumes.  Food Microstructure 4(1):115-124, kn.,
Sum. Fn,, 137 Ref, W (Dept. of Food Science & luman Nutrition, Washington State
Univ., Pullman, \WA  99164-6330, USA)

Phascolus vulparis. Sced coat. Sced hardening. Water content. USA.

Scanning clectron microscopy observation of the microstructural changes occurring in
legumes during water imbibition alfers a better understanding, of differences that exist
between hard and normal beans. Structural changes during imbibition typical of those
found in lepumes were observed in 3 dry bean cv. (Sanilac, Nep-2, and San Fernando).
[AS (Lixtract)]

0465
29628 AGRO, G.N; UEBERSAX, M.A; HOSFIELD, G.1.g MARKAKIS, . 1986.

Water uptake and flour gelatinization of three dry bean cultivars (Phascolus vulparis l..).
Journal of Food Science 51(3):850-851. Fn., Sum. En., 10 Rel., 1,
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Phascolus vulgaris. Cultivars. Palatability. Starch content. Bean flour. Hurnan nutrition.
USA.

The water uptake and starch pasting of 3 dry bean cv. Sanilac, San Fernando, and Nep-2,
were examined in an effort 1o understand certain patatability differences among them.
Santlac displayed the highest water uptake, followed by Nep-2, and that by San
Fernando. Brabender amylograms on whole bean and decorticated bean flours did not
show sharp pasting peaks, but paste viscosity of all cv. increased on cooling, indwating,
retrogradation occurred. “The San Fernando flour pastes were the least viscous atmong,
the 3 cv.; the pastes of the other 2 ev. dilfered slightly in viscosity. Water absorption and
pasting viscosity do not fully explun differences in palatatilny among these cv. (AS)

BRILLIANCE

(1466

3618 DOH, C.C; ALAN, J.b. A note on the inheritance of shiny factor in the seed coat
of beans, Turrialba 14(3):156-157. 1974, Fn., Sum. Fs., 1 Rel.

Phascolus vulgaris. Seed coat. Inhernance. Geneties. Crossbreeding. Seed color. Plant
breeding,.

The ploss of the seed coat of the common bean is an agronomic character that determines
the market value of the pram m may parts of Tavn Amenca. The condition of the pres-
ence of ploss s called shiny and 1t absence, dull. To study the penetic character of the
whertance of the shiny factor in the seed coat of heans, a cross was made between 1wo
var.. Mexico-80R and the e Lampiecht 2140 Mexico-80R has dull red seeds and line
214 has shiny white seeds. Al the 1 seeds were shiny. In the F2¢ there were three shiny
sceds 1o one dull. These results were conlirined with the Fis. Therefore, the shiny
character in the bean seed coat 1s genctically controlled and is inheried as a simple
Mendelian character, the shiny lactor being domunant over the dull. (Author's summary.
Trans. by 1.M)

COLOR

0167

9991 PRAKKEN, R, Linkage relations {0 Chaseolus vidgaris 1. Genetica 19:242-272.
1937, L., Sum. En., 13 Rel,

Phaseolus vulgars. Inhertance, Seed color. Seed coat. Plant habit, - Backerossing. Pod
characters. Agronomie characters.

The cross of the french beans Figne ‘Tros and Wagenaar was analyzed for 10 Tactors
(stem height, strenpth et stiing, toughness of the pods wall, 7 color lactors); their inkage
relations are discussed heres The material consisted of 2042 12 and 434 backcross plants.
Only one I'2 famly (of 219 plants) seprepated for the shine factor for seed coat color
Sh-sh; the information reparding the hinkage relations of tis factor is rather nadequate;
no case of linkage with the other [actors could be stated with certainty. The factors for
motthing C-c and M-m are absolutely linked; Fine Tros i Cm Cm, Wagenaar Cm Cmy;
the donnant allele M locally suppresses the darkemng influence of the complementary
color factor C; motthng therefore is of the ever-seprepating type. A rather strong hinkage
exists between the complementary color factor 3-b (called preentush brown factor) and
the factor for strenpth of string St-st. Fiyne Tros is BB SUSE, Wagenaar bb st st The
crossover value computed from the 12 materials 1s 23.8 plus or nunus 1.27; fiom the
backeross, 27.9 plus or minus 2,15, All the remaiming factors are inhenited independently,
(Author’s summary)
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10182 SMITIY, F.L; MADSEN, C.G. Sced-color inheritance in b sans; interaction of the
alleles at the R, Rk, and Bl loci in Phascolus vulgaris. Journal of Heredity 39(1):191-194,
1948. En., Sum. En., 8 Ref.

Phascolus vulgar.s. Sced color. Inheritance. Crossbreeding. Genetics. Genes. Sced coat.

A study of the interactions of 8 seed woat color genes showed they belong to 3 indeper.u-
ent allelomorphic series: R, I*(ina), and r; Rk, 1k, and rk(d); and BI and bl. ‘The R gene
makes the seed coats oxbloud red when homozygous dominant; when heterozypous, seed
coats are oxblood red mottled on a ground color determined by other genes; when
homozygous recessive, the color is determined cntirely by other color penes  In contrast,
R{ma) produces a true red motiling whether homozygous dominant or heterozypous.
The r allele h:s no cifect on color. The Rk series has 3 known alleles, Rk bulf, rk
testaceous and rk{d) garnet brown. ‘T'he rk(d) aflele was found in Michigan Dark Red
Kidney and is reported for the 1st time in this paper. In order of dominance, these alleles
are Rk, rk, rk(d). ‘T'rihybrid ratios involving the 3 gene loci are modified by the foltowing
intevactions: B modifies the red color of R or R(ma) to purple, but has no effect in the
presence of 1 r. It has no effect on the Rk series of alleles  “The homozygous daminant
R is epistatic to all genes in the Rk scries ‘Lhe Rk series determines the color of beans
homozygous for r r and the grouni color in beans mottled oy cither R(ma) or
heterozypous R r. Commodore was found to have the color penes R Rk bl Michigan
Dark Red Kidney was found to contain r rk(d) Bl (Author’s summary)

0169

6786 NAKAYAMA, . Genceticad studies on hidney beans (I’tascolus vulparis). V. On
the inheritance of sced-coat color 1. Bull tin of the Faculty ol Agriculture, Hirosaki Uni-
versity no. 6:21-36. 1960, En., Sum. En., 15 Ref

Phascolus vuigaris. Genetics. Inheritance. Seed coat. Genes. Seed color. Crossureeding,.
Culuvars. Hypocotyls. Flowers. Backerssing,

This expt. is part of studies on the inheritance of seed coat color in kidney beans. “Fhis
is mainly a report on a pene [ife)] inhibiting the color genes. Fver Creen, one parent var,
of all crosses, in this expt. produced seed of cartridge bu'f, which cannot be expected
readily from the presence of gene V, which is inferred from its violet flower, Relative 1o
this, the author assumes a recessive inhibiting pene i(e) of nene V; based on this as-
sumption, the inheritance of seed coat color in the crosses Sanpaki (seed coul color
primrose yellow) x Tiver Green, Premier (seed coat, color buify citrine) x f:ver Green and
Fxer Green s Kurotenashi (seed coat colos black) is clearly expluned. ‘The genotypes of
the var. used here are as follows: Bver Green, PRrafeici(e))JppbbvVv, Sanpaku,
PPCIHe)CH{e)jppebbiiae)  v(lac),  Picmuer, PRCHe)CHe)Mppiliv(lae),  Kurotenashi,
PPCI)CHe)IGGBBYY. The gene ife) inhibits penes V, B3, and G from producing their
ciharacteristic color on seed coai. Allernately, the dominant allele i(e) is considered 1o be
a basic gene for the color production of genes V, B, ard G. T'here may be very strong
linkage Letween ¢ and ife), but the phenetypreally observable recombinants between them
could not be found in this expt. Thz heterozypote Cl{e)ei(c) produces the mutbled seed
coat, the colors of light:r backpround and of marbline stripes being resp. similar to those
produced by the corresponding ci(e)eife) and Cl{e)Cl{e) homazygotes. (Author’s sum-
mary)

0470
5826 NAKAYZAMA, R Genctical studics on Kidney beans (Phascolus wilparis), VI Ge-
netical behavior of plant color, witi. special reference to sced-cout color in the hybrids he-

tween white Kidncy and other varictics.  Bulletin of the Faculty of Agriculture. ilirosaki
Universt y ro, 7:37-65. 1961, En., Sum. In., 21 Rel.
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Phascolus vulgaris. Genetics. Seed coat. Seed color. Cultivars. Crossbreeding. Hybrids.
Hypocotyls. 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 reference to seed coat color. White Kidney
was used as a parent in all crosses. The var. mated to White Kidney wure divided into 2
classes, one of which was those with red self-colored or red striped sced [RR ol R(st)
R(s)] and the other, those with nonred sced (rr). From this expt., the gene formulas of
the var. are found to be as follows: White Kidney [p cier 1 g B V(lac) rk Bl nud)|,
Akasando |’ ClLeR V(lae) Rk nud)], and Premier [R ClerJ g B v(lac) Rk nud). The
inheritance Masterpiece [P Cler J g b v(lae) Rk nud|, and Premier {R Cler J g Bflae) Rk
nud]. The inheritance of seed coat color in these crosses is clearly explained from these
gene formulas, by the assumption of nearly similar behavior of the individual gene to that
described by previous investipators. The presence of a dominant, inhibiting gene of the
v(lae) gene in While Kidney was discovered, but the detailed studies on the behavior of
the inhibitor were not made in this expt. Also the appearance of plants with pink
hypocotyl in crosses between White Kidney and Kikuchi-Nagauzura and between White
Kidney and Kurihara, all var, with green hypocotyls, suggests the: complicated nature of
hypocotyl color. (Author’s summary)

0471

5817 MOIil, C.C. Sced-coat color changes induced by cthyl methanesulfonate in the
vommaon hean (Phascolus vulgaris L.).  Mutation Research 7:469-471. 1969, En., 2 Rel,,
1.

Phascolus vulgaris. Genetics. Mutation. Seeds. Seed coat. Seed color. Genes.

A potent mutagenc agent was used to explore the possibility of a change of seed-coat
color in black bean var. San Fernando. Seeds were treated with 0.04, 0.06, or 0.08 M
aqueous unbuffered EMS (ethy]l methanesulfonate) solution (1 mi/seed, 6 or 12 h at 20
degrees Celsius).  Positive resulte were obtained; it is indicated that the shite-sced
mutants, induced by EMS, were due to the change lrom the dominant pigment-tion fac-
tor (I*) to its recessive, or merely due to a P deletion. ‘This induced mutation .chnique
will greatly facihtate the breeding process for the obtainment of seed-coat colors in beans.
(Summary by 1.B. T'rans. by LL.M.I7)

0472

3617 MOH, C.C; ALAN, L), Corrclation hetween sced-coat color and the seedling
characters in Phascolus vulgaris 1. Turrialtia 21(2):173-175. 1971, En,, Sum. Us,, ko, |
Ref.

Phaseolus vulparis. Plant breeding. Genetics. Seeds. Seed coat. Cultivars. I lypocotyls.
Cotyledons, bLeaves. Mutation.

Studies on 271 var. of heans, randomly selected from the bean collection in the Tropical
“I'raining and Rescarch Center, IATAS, revealed that there is a close relationship between
the color of the seed-coat and the color of the scedling. More strickingly, the black sced
var. produced a red color in the hypocotyl, cotyledon, and leal vein, while the white sced
var. produced a green eolor in the same organs. ‘These correlative results provide a clue
to predict the seed-coat from the seedling color. Thus, a screening method can be devel-
oped for asolating the possible seed-coat color mutants from the black seed var. in a
mutation breeding program. (Author’s summary)

0473
20624 DELGADO DE LA FLOR, 1.F. 1972, Cambios de color del episperma mediante
induccion de mutaciones en diferentes estados de germinacion en frijol (I'haseolus vulgaris

L), (Chanpes in sced coat eolor following the induction of mutations at dilferent stages of
permination in bean). Anales Cientificos 10(1-2):76-79. Fs., Sum. Es., Fn., 7 Rel.
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Phascolus vulgaris. Sced coat. Seed color. Mutation. Germination. Peru,

Two bean cv., Turrialba | and Porrillo, both with a red hypotocyl, violet flowers, and
black cpisperm, were used to induce changes in the color of seminal intcguments from
black to any other color by mutagenic agents such as cthyl methanesulfonate, and by
gamma radiations applicd at different stages of germination of bean sceds. Changes were
observed in episperm color from black to white and bay, using cthyl methanesullonate to
induce the mutations. With gamma radiations there was no change in cpisperm color,
(Author’s summary. ‘I'rans. by L.M.F.)

0474

2761 PRAKKEN, R. Inheritance of colors in Phascolus vulgaris L. 1L On pencs for red
sced coat color and a pencral synthesis. Mededelingen Landhouwhopeschool Wageningen.
72(29):1-82. 1972. En., Sum. En., 52 Ref., 1.

Phascolus vulgaris. Inheritance. Seed coat. Crossbreeding. Genes. Sced.

After discussing yellow-black and red colors, 2 diallel crosses between 4 var. cach arc
analyzed, not only lor seed-coat color but also (per individual plant) for the "accompa-
nying” colors of seedlings (cotyledons and hypocotyls), flowers and fruits. ‘I'he crosses
are discussed with respect to inheritance of seed coat color; segregation for all 9 main loci
occurred. Pleiotropic actions of loci in boldface type are described; those in normal type
appeared to be without such actions: PTG CoD, LGy B, VY, and Rk, A chart for the
relations bitween Hower and seed coat color is given. (Summary by 'I"M.)

0475

8284 PRAKKEN, R. Inheritance of colors in Phascolus vulgaris L. 1V. Recombination
within the "complex locus C”. Mededelingen Landouwhogeschool Wageningen 74(24):1-36.
1974. En., Sum. Ln., 40 Rel, 1.

Phaseolus vulgaris. Inheritance. Crossbreeding. Seed color. Seed coat. Genes. Genetics.
Cultivars.

A study was mude of the complex locus C in 2 sroups of material of Phascolus vulgaris
L. In a cross between Citroen (CC) and Grange-redstriped |C(st) C(st)] and in 2 diallel
crosses, each involving 4 var., 7 deviating plants appeared with new testa colors.  For
these, 2 new alleles are sugpested: C(st') and C(st°). In the 1°2, C(s1) C(st’) resembled C(st)
C(st), and C(st) C(m’) was similar to CC(st), as was C(m’) C(st'). Ity supgpested that the
complex locus C consists of 6 subloci, one of which is itsell complex. (Summary by Plant
Breeding Absiracts)

0476

3204 SARAFL A, New genes for seed coat color in American and Iranian blotch bean
varictics. Journal of Hercdity 65(5):319-320, 1974, En., Sum. En., 7 Ref.

Phascolus vulgaris. Seed color. Sced coat. Genetics. Inheritance.  Laboratory exper-
iments. Plant breeding. Pods. Backcrossing. Genes.

‘T'wo var. of Phaseolus vulgaris (Pinto 11, a cream-colored Amcrican var. with irregular
brown veins, and Torbat, an Iranian red bean with regular black veins) were crossed and
their 2, 12, and I3 progenies studied for seed coat color inheritance. T'he results show
that seed color is controlied by 2 pairs of penes, RR and CC, which produce milky (RC),
cream (rC), red (Re), and pink (re) phetotypes; vein orientation is controlled by a pair
of genes (1), and irrepular orientation is dominant; black vein color (BB) is dominant
over brown vein color (bb); B and 11 are Jocated on 2 different chromosomes.  Plants
with the penotype rrec-iibb (pink sced color with regular brown veins produce the sced
type with the best marketing value in Iran. (Author’s summary)

>
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6223 HUGIIES, P.A; SANDSTED, R.F. Effect of temperature, relative humidity, an
light on the color of “Californin Lipht Red Kidney” bean and sced during storape
HortScience 10(4):421-423. 1975, En., Sum. En., 1} Ref., Il.

Phascolus vulgaris. Seed. Seed color. Temperature. Light. Storage. Seed coat. USA.

Sced of Phascolus vulgaris L. cv. California Light Red Kidney was stored at 1, 12, anc
24 degrees Celsius and 30 and 80 percent R for 1 yr. ‘The higher temp. acceleratee
darkening of sced coat color. 1ligh R 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 ncarls
2-fold increase in the time required to cook until tender. Beans stored at | degree Celsiu!
and 30 percent REI very nearly retained their original color, germination percentage anc
fat acidity in addition 1o retaining their cooking time requirements.  Ultraviolet anc
cool-white light also darkencd beans in storage; but in contrast to the darkening causcc
by high R and temp., light-promoted darkening was not associated with loss in quality
factors. (Author's summary)

0478

8384 NAKAYANIA, R.; SAITO, K. Genetical studies on kidney beans (I’hascnlus
vulparis) X1, Inheritance of striped pattern of sced coat. Bulletin of the Faculty of Apri-
culture firosaki University no. 24:1-12. 1975, En., Sum. En., Ja., 17 Ref,, 1.

Phascolus vulgaris. Inheritance. Sced coat. Hybrids. Crossbreeding.  1ypotocyls. Flow-
crs. Pods. Seed color. Dwarf 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(BS) for broad. Scgregation ratios from crosses between plants with broad
testa stripes and those with narrow stripes indicated that C(S) and C(HS) belong to the
C multiple allelic series.  While inhibits the formation of hypocotyl color even in the
presence of genes P 1 and V jor V(lae)|, C(BS) shows no such inhibiting action. Striping
of the pod occurs in the presence of C(S) when the penes for pigment production are
preseni C(BS) does not have this effect. (Summary by Plant Breeding Abstracts)

0479

1128 HUSSEIN, HAS; DISOUKL LADN.  Mutation breeding experiments in
Phascolus vulgaris (1), 1. EMS and ganuna-ray-induced  sced coat color mutants.
Zeitschrift fur Planzenzuchtung 76:190-199. 1976, En., Sum. En., De., 7 Ref., 1L

Phascolus vulgaris. Mutation. Seed color. Seed coat. Germination. Selection. Cultivars.
Yiclds. Protein content. Seed characters.

Sceds of 5 bean var. were treated by different gamma ray doses or cthyl
methanesulfonate conen. ‘The mutagen ellects on M1 germination, survival, and fertility
arc briefly reported.  Varictal differences in mutagen sensitivity were found. A no. of
seed coat color mutants were selected during the M2-generation. Repeated simultancous
selection for characters of practical values within and between the mutants was practiced
from M3 and onwards. Nine new mutants with breeding value were continued through
self-fertilization to the M6, The 9 mutants were evaluated for yield and prolcin content
during 2 successive generations (MS and M6).  Some of the mutants surpassed their
parental lines in yield and protein. (Author's summary)

0480
7682 MO, C.C. Nutability of the mottling pene in pinto bean, Turriatha 26(3):308.
1976. Lo, Sum. Fs., 2 Rel., 1.
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Phascolus vulgaris. Mutation. Seed. Seed color. Seed coat. Genes.

Treating sceds of a Pinto bean cv. (Brasilefio) with a mutagenic product (cthy!
methanesullonate), it was possible to change the mottling character from dominant to
recessive. Thus the new mutant produced a pure seed coat color rather than its typical
mottled sced coat, ‘T'his shows that the gene controlling the mottled pinto character in
beans is mutable. (Author’s summary. Trans. by 'I.M.)

0481

24651 NYABYENDA, P MPABANZIL, A. 1980, Resultats d’un cssaj d’induction de
mutation de la couleur deu tegument noir du haricot volubile Walma., (Results of a
mutation induction trial of the hlack tegument color of climbing bean Wulma). Rubona,
Institut des Sciences Agronomiques du Rwanda, Note Technique no.1. t1p. Fr., 3 Ref.

Phascolus vulgaris. Mutation. Cultivars. Seed color, Flowers. Protein content. Yields.
Rwanda.

A mutation induction trial of the black tegument color of var. Wulma was carricd out at
Rubona (Rwanda) during 1980. EMS ().04-0.08 molar for 6-12 h) was used for a total
of 6 treatments with 200 sceds cach. I'he washed sceds were planted in the field (2nd
cropping season of 1972); only 600 scedlinps were cstablished, which were planted in
plots in the greenhouse, Subsequently, plants with green hypocotyl were sclected. The
trial continued during 8 generations and a comparative trial was carried out with 15 sta-
ble lines. Several types of mutation were obtained, notably changes in flower and sced
color and increases in 1000-sced wi. and protein content.  The lines kept Wulma's
vegetative cycle and also its susceplibility to viroses. Line Wuca S outyiclded Wulma (not
significantly) and had production stability. (CIAT)

0482

16999 KORBAN, S.S.; COYNE, D.P; WEIHING, J.L. 1981, Evaluation, variation,
and genetic control of sced-coat whiteness in dry beans (Phaseolus volparis I..). Journal of
the American Socicty for Horticultural Science 106(5):575-57%. In., Sum. En., 13 Ref.

Phascolus vulgaris. Seed coat. Seed color. Genes, Inheritance. Adaptation. |leterosis.
Statistical analysis.

A Tlunter Caolor Ditference meter and a white-paint color chart were used to determine
the degree of whiteness among 8 white-seeded Great Northern (GN) ev. of Phaseolus
vulgaris. A correlation coefficient of + (.84 was found between the 2 methods. “T'he
former method provided better separation of cv. for degrees of whiteness than the latter
method. I'wo genetic studies were conducted, with seed-coat whiteness determined by use
of the white-pant color stip. Cv. GN Emerson had the whitest sced coat. T'he
inheritance of sced coat whiteness was investigated in 1978 using parents, 1°2s of the
crosses Plant Introduction (PI) 165078 (bright white) with GN Limerson (moderatcly
bright white), GN Valley (duil white), and GN U[ 59 (dull white), and in the reciprocal
cross Bulgarian White (brightest white) x GN UI 59 (dull white). A quantitative pattern
of inheritance was observed. Broad sense heritability estimates for this trait ranged from
46-57 pereent. The Gardner and Iiberhart model, Analysis 11, was used in 1979 10 csti-
mate genetic cffects for the trait in a 6 parent diallel cross involving GN imerson, GN
Ul 59, Bulgarian White, GN Star, GN 1140, and GN [)-88 (the last 3 all dull white).
Additive penetic cftects were predominant; but heterosis effects were also important, in-
cluding significant ctfects for specific combimng ability for brighter whitzness. “I'he ge-
netic data indicate that improvement of sced cont whiteness in dry beans should be
relatively easy to accomplish. (Author's summary)
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0483

28211 WASSIMI, N.N; HOSFIFLD, G.1..; UFEBERSAX, M.A. 1981, Dry cdible heans:
the effect of sced cout color on soaking charucteristics. Michigan Dry Bean Digest 5(4):12.
En., 3 Ref.

Phascolus vulgaris. Sced 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 stiains for the rate of
water uptake. In addition, interstrain differences were noted for the percentage of hard
seed after 48 h soaking time. Strains with few hardshell beans after 48 h soaking reached
a water uplake plateau for soaking after 12 h, but strains with a significant amount of
hard beans after 48 h soaking never reached their water uptake plateau. ‘The percentage
of hard sced among genotypes ranped from 0 to 56 percent with red-seeded and brown-
seeded strains apparently most affected. “These results suggest that the hard shell defect
may be associated with testa color but further work is needed to corroborate this idea.
(CIAT)

0484

26245 OKONKWOQO, C.A,; CLAYBERG, C.D. 1984, Genetics of fower and pod color
in Phascolus vulparis. Journal of Heredity 75(6):440-444. En,, Sum.  En., 10 Rel., I
(Federal Univ. of Technology, LMK, 0248, Bauchi, Nigeria)

Crossbreeding. Flowers. Inheritance. Phaseolus vulgaris. Pods. USA.

A new locus, PRI (purple pod), having 5 alleles affecting anthocyanin pigmentation of
corolla and pod, is described in Phascolus vulpans, The allele PRP produces 1 dark
purple corolla and is fully dominant in this respeci over the 4 alleles that determine light
purple corolla. In the absence of RO (rose color), PRI is responsible for medium purple
pods when homozypous and light purple pods in combination with the other alleles. T'he
alleles PRP(SH2) and PRP (SH) pive green pods shaded with purple and are
codominant with the PRPST) allele, which causes green pods to be striped with purple,
These 4 alleles are dominant for pad color over PRP, an allele causing preen pods when
homozypous. ‘T'he interaction of these alleles with the genes GRI, V,oand RO, which also
atfect anthocyanin pigmentation of corolla and pod, is described. No linkages among
these 4 loci were obrerved,

0185

27039 WASSINI, N.NG; HOSFIELD, Gl UEBERSAX, MLAG ADANDNS, MV, 1982,
Consumer color aceeptability of dry edible beans (Phascolus vulparis L), In Michigan
State University.  Agricultural Experiment Station, Sapinaw Valley Bean-Beet Rescarch
Farm and Related Bean-Beet Rescarch. Fast Laosing. {982 Research Report, pp.73-81.
In., 4 Rel.

Phascolus vulgaris. Cultivars. Sced color. Palatability. USA.

Two expt. were conducted ta determine the importance of the color in navy beans and
evaluate color in Iack Turtle Soup beans using consumer preference test panels. In the
Ist expl,, a comparison was made of the degree of whiteness of 3 navy bean lines main-
tained by the bean breeding program of Miclugan State U, (cv. Sanilac and lines 61618
and 790053) and 2 commercially packed dry samples of navies purchased at local markets
in Michigan (USA). I'he $ lines were evaluated in a triangle test and 51 judges were in-
structed to sclect the sample they perceived ditferent and 1o classify cach sample accord-
ing to its acceptability. The sced coat color of Samlac was judged as the most acceptable
and 61618 was considered as the dilferent samples although it showed little difference in
appearance [rom some commercial samples {ound in supermarkets in the Lansing arca.
The 2nd expt. evaluated the degree of lightness of 24 dry bean samples consisting of 10
navy bean strains and 7 strains of Black ‘Turtle Soup-type beans.  Ilectwood had the
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highest acceptability while 61618 had the lowest. Samples were separated into 3 prefer-
ence groups; the degree of lightness given to a line had little influence on the acceplability
score it received.  For the Black Turtle Soup group, Midnight was the most preferred
bluck-sceded bean while Black Turtle Soup was the least preferred. (CIAT)

0486

22101 WASSIMI, N.NS; HOSFIELD, G5 UEBERSAX, M.AS ADAMS, NLW. 1982,
Consumer color aceeptahility of dry cdible beans, Michigan Dry Bean Dipest 6(4):2-3. kn.,
4 Ref. (Dept. of Crop & Soil Science, Michipan State Univ., USA)

Sced color Cultivars. Consumption. [Human nutrition. USA. Sccd characters. Liconom-
ics. Seed. North America. America.

Two expt. were carried oul Lo assess the severity of the zolor problem in navy beans and
in Nlack Turtle Soup beans. The range of surface color among breeding lines of
Michigan State U. (USA) was assessed and architypes (shite-and black-sceded) were
compared with commercial cv. alrcady accepted by pgrowers, shippers, and consumers.
In expt. 1, 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. 1 show that seed coat color of Sanilac was judged more ac-
ceptable than that of 61618, 790053, and the 2 commercial samples.  Except for com-
mercial sample A, 61618 was casily perceived as the odd sample. Sced coat appearance
of 61618, althouph darker than the other strains, showed httle difference in appearance
from commercial samples found in supermarkets in the Lansing (Michigan) area. Results
of expt. 2 show that flectwood had the hiphest acceplability score among the navy beans
tested, whereas 61618 had the lowest. Unfavorable climatic conditions at har vest in cer-
tain districts are thought gencerally to account for the less attractive appearance of the
occasional market sample. ‘There is concern about the off-white appearance of sced of
the strain 61618, soon 1o be released. In the breeding, producing, and processing of navy
beans, a higher level of seed whiteness should be encouraged. There is no indication thal
these relatively minor color variations cirry over to the canned product. (CIATT)

BROTH

0487

1086 JAFEFE, W.G; GONZALES Y DMARIA, LD MONDRAGON, M.C,
Compasicion de  caldos de  frijoles. (Composition  of hean  broth). Archivos
Latinoamericanos de Nutricion 26:75-83. 1976, Is., Sum. Es., Fn., 7 Rel.

Phascolus vulparis. Cooking. Seed. Analysis. N. Amino acids. Vitamin content, Chemical
composilion. Tryptophane. Lysine. Mcthionine. Cystine. Venezuela.

Bean broths are used for weaning babies. An analysis was made of the chemical com-
position of 6 broths, the corresponding bean residue and the raw beans to determine the
loss of nutrients during cooking. ‘The proportion of nutrients in the broths (percentage
of that in the raw beans) was 11.9 percent protein, 9.4 percent tryptophan, 4.7 percent
lysine, 5.6 percent met, 3.2 pereent cystine, 13.1 percent thiamine, 26.5 percent
riboflavin, and 24.1 percent niacin. Cystine, thiamine, and niacin contents were most al-
fected by cooking. Based on results, the broth proteins have a lower nutritive value than
cooked beans. (Author’s summary)

0488
4656 DMONDRAGON, M.C; GONZALEZ, D.. Caldos de frijoles en relacién a su

contenido de aminovicidos y polifenoles. (The nutritional value of bean broth in relation to
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its amino acid and polyphenol contents).  Archivos Latinoamericanos de Nutricién
28(1):41-62. 1978, Es., Sum. Es., En., 24 Rel., II,

Phaseolus vulgaris. Cooking. Cultivars. Sced color. N. Mecthionine. Cystine. Lysine.
Tryptophane. Tannin content. Diets, Laboratory animals. Mincral content. Digestibility.
Venezuela,

Three baiches of black beans and lof white beans were Yoiled in open pans; the broth
was then separated from the cooked beans; the yield, total N, met., cystine, lysine,
tryptophan, and tannin contents of the broth and the beans were determined; and nutri-
tional values were determined in rat feeding trials. ‘Tables of results are given. The bean
broth has a very low nutritional value, due to low lysine, met., and tryptopuan concn. and
high polyphenol conen. (Summary by Food Science and Technology Abstracts)

0489

26540 BRAHAM, J.E; BRESSANI, R, 1965, Fffect of hean hroth on the nutritive vialue
and  digestibility  of  beans. Journal of the Science of Food and Apriculture
36(10):1028-1034. Fn., Sum. Un., 15 Ref. (Division of Apricultural Sciences, lnst. of Nu-
trition of Central America & Panama, P.O. Box 1188, Guatemala, Guatemala)

Cooking. Digestibility. Guatemala. Methionine. Phaseolus vulgaris.

Black, red, and white beans were cooked (1:3, water:beans) at 120 degrees Celsius and
1.12 kg/square centimeter for 20 min.  Chemical analysis of the broth showed that it
contained low levels of protein, ether extract, and carbohydrates, and high levels of ash
and polyphenols. The ctiect of the additon of bean broth on the PER and digestibility
of beans was studied in rats.  PER values and protem digestibility decreased as the
amount of biean broth increased in the diet. White beans showed highest values of PER,
wi., gain, and protein digestibility; the latter was lower in the groups supplemented with
tnet. than in those not supplemented. There was no interaction between level of met, and
amount of bean broth in the diet on digestibihty, ‘The effect of met. was not related to
cither metabolic N in feces or amount of food consumed. A high proportion of the feces
N was soluble in NaOll. When rats from the diflerent groups were fed diets containing
18 pereent bean protein and killed at 6 wk. of ape they showed no difference in pancreas
wt. that could be related to the amount of broth in the dict, not were the levels of trypsin
in the pancreas or the amount of P.aminobenzoic acid excreted upon ingestion of N-
benzoyl-L-tyrosine-1*-aminobenzoic acid related to the amount of broth in the diet. (AS)

SPOILING

0490

1354 SWANSON, B.G. et al. Proximate composition, respiration rate and Jaapi prowth
of dry beans, Journal of Food Science 42(3):799-801. En., Sum. En., 13 Rel.

Phasclus vulgaris. Sced. Mycoses. Storage. Harvesting. Analysis. N. I7at content. Min-
cral content. Aspergillus. Penicillium. Water content. Plant respiration.

Field and storage Tungi were associated with problems encountered in processed dry bean
products. Representative sampling and analytical wechniques provided comprehensive in-
formation o cnvironmental conditions, proximate composition and fungi growth of dry
beans harvested in 1974-75. Environmental condition of bean storape vary dramatically
with facilitics, chmates, and composition of the harvested beans.  Mean proximate com-
position of the beans wus 11.02 percent moisture, 2.2 percent soluble N, 3.26 percent
total N, (1.92 percent fat, 3.77 percent ash, and 63.91 pereent carbohydrate. Respiration
rates ranged from 20,93 nucroM/g per h (02 uptake lor immature beans (67 pereent
moisture) to less than 0.3 microM/fg per h O2 uptake for harvested beans (14 percent
moisture).  Fungi were prominent on dry beans.  Surface disinfection of mature dry
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beans, followed by embedding in PDA containing 10 percent salt, was selective for stor-
age fungi. Fungi were observed to invade the seed coat, depending on environmental
conditions. (Author’s summary)

0491

19956 NESTER, S;; WOODBURN, M. 1982, Contamination and prowth of Bacillus
cerus and Clostridium perfringens in Mexican-style beans.  Journal of Food Protection
45(7):638-642. En., Sum. Fn., 30 Ref., Il (Dept. of Foods & Nutrition, School of IHome
Economics, Oregon State Univ., Corvallis, OR 97331, USA)

Phascolus vulgaris. Seed. Temperature, Storage. Bacillus cereus. Clostridium perfringens.
Cooking. Ituman Nutrition. USA.

‘T'wo major problems in production procedures used in Mexican restaurants, identified
through intervicws with managers, were failure to cool large quantitics of beans rapidly
and failure to reheat beans thoroughly before placement on the steam table.  Expt. were
designed to study the cffeets of varying temp., incubation time, and location in the prod-
uct on growth of Bacillus cereus and Clostridium perfringens, singly and combined, in
cooked mashed pinto beans. Growth of both IS, cereus and C. perfringens was rapid at
37 degrees Celsius, with no. of cells associated with iliness reached in 4 and 6 h, resp. B,
cercus may present more of a health hazard, since obvious sipns ol spoilage did not occur
in these beans unul 12 h, whereas C. perfringens caused obvious spoilage of beans within
6-8 h. No. of . cereus usually associated with illness were found at 12 h at 23 degrees
Celstus.  “The beans appeared to he sporled before this level was reached with ¢,
perfringens at 24 h. Good growth of both species occurred in both top and bottom lo-
cations. Of 42 restaurant samples of bean dip and mashed beans analyzed for contam-
ination with 3. cereus and C. perlringens, only 2 samples were found to contain cither
organism and these were present in low no. T'wo samples were, however, found to con-
tain large no. of coagulasc-positive Staphylococcus aurcus (more than 100.000/g). (Au-
thor’s summary)

FLATULENCE
0492

5533 RICHARDS, E.A; STEGGERDA, F.IR. Production and inhibition of pas in various
regions in the intestine of the dop.  Procecdings of the Society for Experimental Biolopy
and Medicine 122:573-576. 1966. En., Sum. In., 7 Rel.

Phascolus vulgaris. Gas production. Animal physiology. Bacteria. Inhibitors. Analysis.

The relationship between the small intestinal and colonic flora and the gas volumes and
composition resulling from the introduction of navy bean homogenates into surgically
prepared intestinal segments of normal and antihiotically pretreated dogs was investi-
gated.  Intestinal gas production was eflectively inhibited or greatly reduced in animals
pretreated with ncomyein sulfate and sulfathalidine, mexaform, and Vioform, following
the administration of navy bean homogenates. Mexaform and Vioform cllectively de-
stroyed the anacrobic bacteria of the ntestinal tract whereas the normal acrobic and
coliform bacteria increased in total no., indicating that the increased gas production from
4 navy bean homogenate was due to the anacrobic intestinal flora. Contrary to some
current belief, it has been shown that bacterial action in the duodenum, jejenum, and
ileurn of the dog may add sipmlicantly 1o the total intestinal gas volume of animals fed
navy bean homogenates. (Author’s summary)

0493
5543 STEGGERDA, F.IRG DIMMICIHL, LEF. Fiects of hean diets on concentration of

carbon dioxide in Matus.  American Journal of Clinical Nutrition 19(2): 120-124, 1966.
IZn., Sum. En., 15 Ref.
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Phascolus vulgaris. Gas production. CO2. Human physiology. Diets. Analysis.

Expt. were undertaken to study quantitative differences in Mlatus volume in adult male
subjects and its composition produced by isocaloric dicts containing no beans,
methyleeliulose and 6 different bean preparations. Although rigid dictary conditions were
imposed, flatus volume and its gascous 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 pereent or more of the diet. ‘The principal gas ac-
countable for the increased Natus volume is CO2. 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)

0494

5484 RICHARDS, E.A5 STEGGERDA, F.; MURATA, A, Relationship of bean
substrates and certain intestinal hacteria to gas production in the deg. Gastroenterolopy
55(4):502-509. 1968. Fn., Sum, n., 28 Ref., 1.

Phascolus vulgaris. Bacteria. Gas production. Laboratory animals. Animal physiology.

In vivo and in vitro tests indicated that certain anacrobic bacteria in the small and large
intestine are closely related to gas production in the presence of navy bean and soybean
products. “The characteristic high carbon dioxide and hydrogen content of the gas
produced in the in vitro expl. pives suppert to the assumption that the gas production
is closely related to fermentation by the clostridia type of bacteria. Gas production in the
presence of bean homogenates was completely inhibited with antibiotic and bacteriostatis
agents.  After injection of pas-producing bean products into intestinal loops the no. of
anaerobic spore-forming organisms present in mucosal samples of the ileum and colon
were markedly increased. ‘The methods used in this study can be used elfectively for de-
tecting the presence of gas-producing factors in foods. (Author’s summary)

0495

5456 ROCKLAND, L.B; GARDINER, B.L; PIECZARKA, 1), Stimulation of pas
production and growth of Clostridium perfringens ‘Type A (No. 3624) by legumes. Journal
of Food Science 34:411-414, 1969, En., Sum, En., 21 Rel.

Phascolus vuigaris. Gas production. Cooking. Animal physiology. Analysis. Inhibitors,
Bacteria.

Dry beans and other lepumes contan an unidentified factor that stimulates rapid growth
and gas production by Clostnidium perfringens, Type A, This factor may be related to
the Hatus-inducing properties o dry beans. it is suggested that flatus gases are product
of accelerated pas production by the mtestinal anacrobe.  Gas production and growth of
C. perfringens were inhibited by some of the same antibiotics that are known to block
flatulence in higher animals.  Tydrogen and carbon dioxide, the major constituents in
flatus pascs, were also found to be the primary gases collected over cultures of the
anacrobe grown m a synthetic mediom. Bland foods such as rice and barley evoked
minimal response. Pure carbohydrates including lactose, rallinosc, stachyose, and starch
had no effect on gas production when the organism was grown in a complete basal me-
dium containing glucose. An assay procedure was developed fur measuring the response
of the microorganism to various substrates. This procedure should facilitate isolation,
purification, and characterization of the unknown factor. If a direct relationship can be
established between this factor and the fatulence factor in dry beans, the assay procedure
should have applications in establishing a Hatus index for foods and aid in the devclop-
ment of nonilatulent food products, (Author’s summary)
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0496

6241 CALLOWAY, DI, HICKEY, C.A,; MURPIHY, F.I.. Reduction of intestinal
gas-forming propertics of legumes by traditional and experimental food processing meth-
vds. Journal of Food Scicnce 36:251-255. 1971. En., Sum. En., 18 Ref.

Phascolus vulgaris. Gas production. |luman nutrition, l.egume crops. CO2. Analysis.

The propensity of legumes to promote formation of intestinal gas was evaluated by
healthy young me by measuring {latus passed from the rectum and the amount of
bacterially formed gas in the exhaled breadth, Previous experience has shown that
flatulent test meals fed in the morning cause elevation of breadth hydrogen concn., flatus
volume and flatus hydrogen, and carbon dioxide content 5-7 h later. ‘I'est responses were
measured against a baseline derived from feeding a bland, low-residue formula diet. Ma-
ture dry lima beans were found to be as high in Natulence-inducing factors (I°'F) as
California small white beans. Mung beans and soybeans caused the same excretion of
hydrogen in the breadth as did white beans, but only about 2/3 as much flatus. Several
products processed by methods that might be expected to alter FF conen. or activity were
also evaluated. Ethanolic extraction of whole white beans reduced, but did not eliminate
their gas-forming quality. (Author's summary)

0497

S482 GUMBAN, MR WILLIAMS, S.SN. The quantitative collection and determi-
nation of hydrogen gas from the rat and factors allecting its production.  Proceedings of
the Society for Experimental Biotogy and Medicine 137:0171-1175. 1971, Fn., Sum. En,,
10 Rel.

Phaseolus vulparis. Laboratory animals. Diets. Gas production. Analysis. N. Animal
physiology. Iinzymes. H. Proteins.

‘The action of microflora on fermentable substances in the intestine produces hydrogen,
which has been  associated  with patholopic  conditions resulting in carbohydrate
malabsorption. Fherelore, a technigue was developed to determine the total 11 produced
and the factors influencing 11 production following bean consumption. A life-support
system for the rats deseribed o which the 1, evolved afer consumption of a piven diet,
15 quantitatively trapped and determined. The max. rate of production after feeding a
dried bean diet oceurred between o and S b | he quantity of 11 arising from such a diet
tnereased as bean consumption dud and was directly proportional to the amount of beans
caten over a range that produced 2-8 mi of Hifeeding, Dictary regimen of the animal
before tesung was found to inlluence response.. With consecutive daly feedings of a bean
diet, H production decreased by 18.6 pereent of the initial value/day for approx. 4 days.
(Summary by T.M.)

0198

54985 NMURPHY, E.L.; HORSLEY, H.; BURR, ILK. Fractioning of dry bean extracts
with increased carbon dioxide cpestion in human Matus. Agricultural and Food Chemistry
20(4):813-817. En., Sum. En., 16 Ref.

Phascolus vulparis. CO2. Human physiology. Alcohol. Cooking. Analysis. Amino acids.
FHydrolysis.

A scries of successive chemical and physical fractionations of cooked dry California Small
White beans were made, and the activity of cach {raction was measured, using human
subjects, for its ability 10 increase the carbon dioxide companent of flatus, The activity
was found lo be: extractable with 60 percent aqueous ethanol; dialyzable through a re-
constituted cellulose membrane; soluble in 85 percent cthanal; and unabsorbed by a col-
umn packed with a strong cation exchange resin. “This active column Iraction was shown
to contain the supars, fructose, sucrose, rallinose, stachyose, and at lcast four
polypepuides hydrolyzable into 22 amino acids. Raffinose and stachyose fed alone at

184



levels found in California Small White beans did not increase the carbon dioxide level of
the flatus. (Author’s summary)

0499

25958 LIEBMAN, B. 1983. [Fear of hloating: beans needn’t be bland or cmbarrassing,
Nutrition Action 10(1):12-14. En., II.

Phascolus vulgaris. Iluman nutrition. Cooking. USA.

‘The reason why many North Americans do not consume beans--bloating (also called -
digestion or flatulence)--is discussed.  FFlatulence is caused by the indigestible sugar
ralfinosc and by strachyosc and verbacose, which are acted upon by intestinal bacteria
causing fermentation and gas production. A method for Ieaching out some of these sug-
ars from beans by soaking in water is given, although valuable vitamins and minerals can
be lost in the process. (CIAT)

PROCESSING

General

0500

21045 BOLLLES, A.D.; UEBERSAX, M.A; HOSFIELD, G.L; HEMILINK, R.C. 1982,
Textural parameters derived from shear curves of processed dry cdible beans. Michigan
Dry Bean Digest 6(3):21-23. En., 5 Ref,, 1.

Seed. Canned beans. Sced characters. USA. Processed products. North America. Amer-
ica,

Sclected 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. Scalarer and 4lack turtle Soup, canned in brinc solution, were
used.  PFour canned bean:brine ratins wveere obtained and it was found that the com-
pression peak for the 40 g samiple of Black T'urtle Soup was signilicantly higher than the
other 3 levels of bean solids and also sigmificantly higher than any of the solid levels of
Scalarer, indicating a genotypic difference in texture. Black Turtle Soup’s shear peak,
however, was lower than Scafarer’s, once wgain indicating a penotypic texture difference.
The inflection paint, 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-
namic system during the Ist wk. alter processing. Displacement of soluble solids into the
brine occurs and at the same time beans imbibe more water. In the packing medium
osmolarity study (brine solution), an increase in osmolic pressure produced an increase
in compression peak and a decrease in shear peak. ‘The 7th degree polynomial for char-
acterization of the texture curve generated new parameters which may assist in the ex-
amination and interpretation of bean texture, (CIA'T)

0501

28070 HOSFIELD, G.1; UEBERSAX, MAG VARNER, G.V. 1984, I'rocessing quality
evaluation of NMichigan dry heans. Michigan Dry Beans Digest 9(1):10-11, 28-29. En.

Phascolus vulgaris. Canned beans. Sced characters. Processing. USA.
Quality considerations of dry cdible beans demanded both by consumers and producers
are mentioned and different methods of cvaluation or calculation of food quality traits of

beans (dry, soaked, and cooked bean surlace color, soaked bean wt.and hydration ratio,
cooked bean texture, washed drained wt. (g and ratio), splits, and processed bean
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moisture) are bricfly described. Results of canning trials conducted to evaluate the proc-
essing quality of beans arc included and analyzed. (CIAT)

0502

28908 RODRIGULEZ-SOSA, F.J; VILLAFARE DE COLOM, S.; PARSI-ROS, O.
1984. Effcct of processing on sclected nutrients of beans (Phascolus vulparis). Journal of
Agriculture of the University of Pucrto Rico 68(1):45-S1. Ln., Sum. En., Es., 17 Ref.

Phascolus vulgaris. Processing. Canned beans. Mineral content. ©a. Mg. FFe. P, K.
Chlorine. Na. ¥at content. Cultivars. Puerto Rico.

Twenty-two dry bean sclections were commercially canned and analyzed for Ca, Mg, e,
Mn, P, Na, Cl, K, protcin (N x 6.25), and fat content before and after processing. The
retention percent for Mg, Fe, Mn, P, and K were 89.0, 95.0, 89.8, 67.4, and 554, resp.
The Ca, Na, and Cl contents increased with processing. ‘I'he increase in Ca content can
be attributed to the hardness of processing water. Na and Cl 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, Mn, protein, and fat content, but
here were significant dilTerences with respeet to Ca, Mg, P, Na, Cl, and K. (AS)

0503

29186 MUGGIO, B.N; UEBERSAX, M.A HOSEPIELD, G.1.; TIHHOMPSON, S.S.
1985.  Characterization and binconversion of Great Northern Bean biancher effluent.
Journal of Food Science 50(4):918-921. n., Sum. En., 35 Refl, Il. (Gordon Food Scrvice,
Grand Rapids, M1 49501, USA)

Phaseolus vulgaris. Canned beans. IFermentation. Microbiology. Biochemistry. USA.

Chemical  characterization of a  Great Northern bean  blanching  effluent  and
bioconversion by tHansenula anamola was performed.  ‘The effluent contained 27,000
mg/liter and 31,000 mg/liter total solids including 49.5 percent starch and 23.6 percent
protein (dry basis). A high bod:cod ratio (0.95) indicated a waste easily and completely
degradable, with N and P levels above those necessary for unimpeded microbial growth,
Batch fermentations of raw ceffluent produced 12 g dry cells/liter, containing S3 pereent
protein, with a corresponding &84 percent reduction in bod.  Great Northern bean
blanching effluent was demonstrated to be a suitable growth medium for 11. anomala.

0504

29653 CRIBELLI, G SENESI, E; BERTOLO, G. 1986, Aspetti qualitativi de alcune
tnee e cultivar di fagioli surgelati. (Qualitative aspects of some bean cultivars and lines for
freezing). Informatore Aprario 42(11):59-60. it., Sum. It., 2 Ref., 1.

Phascolus vulgaris. Cultivars. Seed characters. Seed color. Processing. 1taly.

lean cv. Taylor's, Big Horlotto, Giulia, Minia, and 1.ena and the lines P262, 1’288, and
1’282 were evaluated during 1984-85 in several environments of Haly to determine the
cffect on the homogeneity of bean seed pigmentation. Cv. Giulia performed satisfactorily
irrespective of yr. and environment. “The characters seed coloration, shape, and texture
were necessary for a high quality frozen product. (CIAT)

0505
28958 JOOD, S§; MEHTA, U; SINGIH, R, 1986, Effect of processing on availahle
carbobydrates in lepumes. Journal of Apriculture and Food Chiemistry 34(3):417-420. En.,

Sum. Fn., 17 Ref. (Haryana Agricultural Univ., Dept. of Foods & Nutrition, Hisar 125
004, India)
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Phaseolus vulgaris. Cultivars. Soil. Soil compaction. Fertilizers. Dry matter., Mineral
content. Shoot. Roots. Ca. Zn. B. Fe. Mn. Brazil.

The cffect of various treatments, such as soaking in plain water and sodium bicarbonate
solution, cooking of soakcd sceds, autoclaving of soaked sceds, germination an drying of
germinated sceds, commonly employed to destroy the Matulence factors in legumes, was
investigated on available carbohydrales of Phascolus vulgaris, Cicer arictinum, Phascolus
mungo, Cajanus cajan, and Vicia faba. Total soluble sugars, reducing sugars, nonreduc-
ing sugars, and starch content in above pulses ranged from 7.09 1o 10.33 pereent, 0.18 to
0.83 pereent, 6.91 1o 9.60 percent, and 43 1o 53 percent, resp. The contents of all these
components decreased under various treatments; however, on germination for 24 h, the
losses in the amount of total sugars, reducing sugars, and nonreducing sugars were
higher than observed in sceds germinated for 48 h. On Turther germination up to 96 h,
the contents of these supars increased.  Starch content, on the other hand, decreased.
When the present observations are coinbined with those of a previous paper, it appears
that germination of pulses for 24 h is a rcasonably good treatment for reduction of
{latus-producing, carbohydrates as well as avoiding excess losses of the available carbo-
hydrater. (AS)

Germination

0506

5432 CHEN, LAL; WELLS, C.E; FORDIAM, J.R. Germinated seeds for human con-
sumption. Journal of Food Science 40(6):1290-1294. 1975. In., 34 Rel.

Phaseolus vulgaris. Sced. Germinaticn. Human nutrition. Animal nutrition.  Statistical
analysis, Food energy. Fally acids. Analysis. Vitamin content.  Mineral content.
Cultivars.

Five pear and 2 Phaseolus vulgaris cv. (Pinto and White Navy) were germinated on
cellulose sponges; and ctfects on chemical composition, energy value, fatty acid compaosi-
tion, contents of ascorbic acid, tocopherol, carotene, thiamine, riboflavin, niacin and
minerals, organoleptic qualty and cffects on anunal growth were studied. The best cv.
lor germinating and ammal feeding were pea cv. Laxton Progress, which could be con-
sumed raw and pea ov. Dwarl Gray. Al cv. were urganoleptically acceptable. (Summary
by Iield Crop Abstracts)

0507

14769 MUNOZ G., J.A. Carbios quimicos y nutricionales del frijol (Phascolus vulgaris
1.} en su proceso de perminacion. (Chemical and nutritional changes in beans during
germination).  Tesis Ing. Apr.  Guatemala, Universidad de San Carlos de Guatemala,
1975? 43p. Es., Sum. Fs., 31 Rel., 11,

Phaseolus vulparis. Nutiiive value. Germination. Sceds. Amino acids. S, Protein con-
tent. Fat content. Iabre content. Mmeral content, Digestibibty. Inhibitors.

The effect of germination on the nutritive vidue of black Leans was studicd. Samples
were taken at 0, 3, 6, and 9 days for cach germination stage, An increase in waler con-
tent and a reduction in protein, fat, erude hiber, and ash contents, cxpressed on a fresh
basis, were vbserved. A reduction in protemn content was correlated with an increase in
lysine, total S-amno acid contents and of the biological activity of growth inlibitors. A
decrease in protem solubility i NaO1ll 0.01 N was observed while the soluble fraction
of KCl at § percent mereased. The soluble fractions in water cthanol at 70 percent re-
mained constant. A decrease was observed in the nutritive value during germination and
protein digesubility was not sigmificantly affected.  Results suggest that during
germination, the decrease that of the S-amino acids analyzed, met. remained constant
while cystine decreased significantly. A positive correlation {r = 0.91) was found be-
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tween the PER aad total S-amino acids and {r = 0.95) between the PER and cystine. it
was also concluded that in this physiological stzge, the seed has an enzymatic system ca-
pable of hydrolyzing some of the growth innibitors.  Finally, results showed the impor-
lance of carrying out biocheinical and physiological studies in order to evaluate the
importance ol toxic facters, diffcrent protein fractions, and amino acid composition on
digestitiliiy, and the nutritive value of lepume sceds, that constitute an important protein
resource for L.A. countries. (Author's summary. ‘Frans. by L.M.I5,)

0508

13192 LEE, T.E.G; CROCOMO, 0.1, Protein pattern changes in the perminating hean
seed. ‘Turrialha 30(1):87-91. 1980, En, Sum. Is,, En., 16 Rf., 1L

Phascolus vulgaris. Seed. Germination. Plant physiological processes Cotyledons. Pretein
content.

The change of total soluble proteins, glycoproteins and their subunit pauterns in the
cotyledons of germinating Phascolus vulgaris L. beans were investigated. Polyacrylamide
gel electrophoresis techniques were used to Jeteet these proteins and subtinits. ‘The dis-
appearance of these protein bands was found to he in sequence with the legumin-like
protein as the first ane to be hydrolyzed followed by the vicilin-1 and finally the vicilin-11.
The synthesis of new protein in the cotyledons of perminating bean sced was also de-
tected. (Author’s summary)

0509

L4257 TABEKINA, MM LUIL RS, Flfect of germination, cooking, and canning on
phasphorus and phytate retention in dry beans. Journal of Food Science 45:406-408. 1980,
En., Sum, Fa., 22 Ref.

Phascolus vulgaris. Germination. Cooking. Digestibility. Dictary value. FHuman nutri-
tion. USA.

The effects of germination, cooking, and canning on the changes in total P, inorganic P,
and ph:tate retention in black-eyed, red kidney, mung, and pink beans were determined
i this swely. <oakiag the dry beans in water for 12 h at 24 -deprees Celsius resulted in a
slight decrease i phytate. Alter germunation for 96 h or longer there was a signilicant
breakdown in phylic acid, and an increase in organic P. Cooking the dry beans at 100
degrees Celsius for 3 h had hittle effect on phytate retention. FHeat processing the dry
beans at 115.5 deprees Celsius for 3 b in cans resulied in some increase in inorganic P
and a reduction in phytate. (Author's summary)

0510

27074 HIAESA, L. ATUTUBO, .05 DQUIL, MM (9R4. Sensory quality attributes
of products prepared from Nours of perminated legumes. NSTA Technology Journal
9(4)48-57. En., 7 Ref.

Phascolus vulgaris. Bean flour. Organoleptic properties. Nutritive value. Philippincs.

To cevaluate whethe: the consumer would accept nutritionally superior flours from
germinated lepumes, among them beans, their organoleptic properties were studied.,
Products developed from flours were subjected to sensory cvaluation, employing at lest
12 experienced pancl members, and the consumer evaluation was conducted employing
preschool and school children. The pane! members were confronted with products from
germinated and ungerminated legumes, and wheat; the children only evaluated germinated
legumes.  The results frory the sensory evaluation indicated that, generally germinated
legumes were superior to ungerminated legumes and comparable with wheat. Consumer
evaluation indicated that most products of germinated legumes will be accepted. (Food
Scicnce and Fechnology Abstracts)

188



Extrusion

0511

23468 MARTINEZ R., E.R. 1977. Frijol extruido cn la alimentacién de las aves.
(Extruded beans in poultry feeding). “T'esis Ing. Agr. Chapingo, México, Escucla Naciona!
de Agricultura, 38p. Is., Sum. Es., 34 Ref.

Animal nultrition. Cooking. Nutritive value. Dicts. Mexico. North America. Arnerica.

Two expt. were conducted with chickens fed on beans subjected to different extrusion
levels. In the Ist expt. 240 28-day-old chickens were fed with levels of 5, 15, and 25 per-
cent extruded beans with treatments of 10 and 15 b/in2 for 30 min. Although there was
no significative difference (P = 0.05), preater wi. 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 pereent extruded beans with different energy contents (2832 to 2432 keal). As the
bean content in the diet increased, wi. gains were fower, becoming more critical when the
amount of energy was deficient.  Liven though beans underwent extrusion, the toxic fac-
tors persisted and were more evident at high levels. [AS (Lxtract)-CIAT]

0512

17756 PAK, N ARAYA, 1. 1981, Frijol extruido: potencialidad de su utilizacion en la
alimentacidn infantil.  (Extruded beans: potential use in feeding children).  Archivos
Latinoamericanos de Nutricion 31(2):371-383. Es., Sum. Es., En., 19 Ref.

Phascolus vulgaris.  Cooking. Nutritive value. Bean flour. Analysis.  Protein content.
Mecthionine. Human nutrition. Chile.

‘The nutritional value of extruded bean flour (Phaseolus valparis var. ‘Tortola) obtained
from the food industry was assessed in terms of chemical composition, BV of protein,
amino acid supplementation, and hemagglutinin content. ‘The assessment aiso included
several mixtures with extruded bean that could be applicable for infant and preschool
feeding. The NPU of the samples ranged from 37.3-43.9 and hemapplutinin activity,
from 0-2. Protein quahty wus increased considerably by adding DI.-met. but no
ryptophan. Six mixtures uzing extruded bean in conen. ranging from 30-80 percent, plus
rice, wheat flour, skimmed mulk, and Di-met. were formulated.  Protein contents varied
from 16.4-26.8 percent, with a NIPPU of 58.5-69.7 pereent. The usefulness of these mix-
tures to meet the energy and protein allowances, according to the WIO/FAO report of
1973, is discussed. IUis concluded that extruded bean Mour is a promising food for infant
and preschool Teeding, especiaily when added to mixtures that will improve their elfi-
ciency in meeting nutritional allowances. (Author’s summary)

0513

19067  GUALBURTO, D.G; BICUDO, N.H; COELITO, 1T; MAFFIA, LA
TEIXERIA, S.M. 1982, Avaliacao nutricional de mixturas de feijao (Phascolus vulgaris
L.) e soja (Glycine max 1..) procesados por extrusao. (Nutritional assessment of extruded
bean and soybean mixtures). Revista Ceres 29(163):233-241. Pt., Sum. I’t., En., II., Ref.

Phascolus vulgaris. Proteins. Nutritive value. Laboratory animals. Methionine.

Nutritional quality of protein mixtures from texturized soybeans and precooked red
beans at different levels of combinations (80:20, 60:40, 40:60, and 20:80), compared with
texturized soybean and precooked red beans taken separately, was evaluated in a biolog-
ical assay using made albino rats, 21 days old. "T'he cffects of the addition of 0.2 percent
mel. were also studied. The criterion selected for evaluation was the NPR. A completely
randomized exptl, design was used. ‘I'he products were also sensory evaluated. ‘The ad-
dition of increasing amounts 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 ob-
tained 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 with
mel. improved the quality of the mixtures. ‘The mixture of 60 percent precooked red
beans and 50 percent texturized soybean supplemented with 0.2 percent mel. was found
to be the best combination since it had good acceptability and high protein quality. {Au-
thor’s summary)

Roasting

0514

19459 AGUILERA, J.M.; LUSAS, W, UEBERSAX, M.A,; ZABIK, M.E, 1982,
Development of food ingredients from navy beans (Phaseolus vulgaris) by roasting, pin
milling, and air ciassification. Journal of Food Science 47(4):1151-1154. En., Sum, En,,
27 Rel., 1l.

Phascolus vulgaris. Bean flour. Processing. Analyses. Protein content.  Water content.
Fat content. Ash content. Fibre content. Human nutrition, USA.

Light navy bean samples, roasted between 91-125 degrees Celsius in a particle-to-particle
heat exchanger, were ground to produce whole bean and hull flours.  Dehulled bean
flours were also separated into high protein (HF) and high-starch fractions (LISF) by
air classification. Whole bean flours contained .92 percent fat and 25.8 percent protein
on the av.  Hull Nours contained between 31.2.50.2 pereent dictary fiber, of which
approx. 60 percent was crude fiber. Dehulled bean flour containing 26.8 pereent protein
was fractionated into FISE and IPF with av. protein contents of 15.6 and 43.1 percent,
resp. Greater protein shift may be further accomplished by finer grinding and adjust-
tnent of the cut point. Residual trypsin inhibitor activity (I'1A) of the 1 1PI's ranged (rom
25 1o 108/mg protein, down from 116 units in the raw control HPFE. Tlemagglutinins
(11A) were inactivated from 110 ha units/mg to valucs ranging 2.4-105 11A units/mg.
(Author’s summary)

0515

17730 AGUILERA, JAL; LUSAS, .V UFBERSAX, M.A; ZABICK, M.E. 1982,
Roasting of navy beans (Phaseolus vulparis) by particle-to-particle heat transfer, Journal
of Food Science H7(3):996-1000,1005. En., Sum. En., 25 Refl., 11

Phascolus vulgaris. Seed. Processing. Mechanization. "Temperature. Water content. Pro-

8]

lein content. Ash contenl. Amino acids,

A rotating chamber dry roaster using preheated ceramic beads as heat transfer media was
uscd 1o roast navy beans. P’rocessing conditions were: beads temp., 240 and 270 degrees
Celsius; bean-to-bead ratio, 1:10 and 1:15; and contact times, 1 and 2 min. Product temp.
achieved ranged from 92-125 degrees Caelsius for the § runs. lHeat transfer cocflicicnt
(W) varied from 3.6-23.4 superlicial W/(m2) {degrees Celsius). Roasted products showed
reduced water-solubie N content and gel forming capacity, increased walter-holding ca-
pacity and cold paste viscositics. There were no changes in available lysine and degree
of starch damage. Residual trypsin inhibitor (I'IA) and hemagglutinin activity varied
from 92 1o 22 percent, and 48 1o | pereent, resp. A correlation was found between N
solubility index and 'I'IA of products, Roasting caused Iracture and separation of hulls,
and facilitated their removal. (Author's summary)

0516
17864 DRYER, S.B.; PIHILIIPS, 8.G.; POWELL, T.S;; UEBERSAX, NM.AL 7.ABIK,

ML 1982, Dry roasted navy hean flour incorporation in a quick hread. Cereal Chem-
istry 59(4):319-320. En., 12 Rel.
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Phaseolus vulgaris. Bean 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 pereent were compared. Ingredi-
ents were used: all-purpose flour (100.65 g), tanking 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 p),
shortening (31.35 p), whole egps (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 min. Specific gravity, viscosity, and pl1 for alt levels of nay bean incor-
poration were similar. Color of the bread was darker, less red, and less yellow wil in-
creasing levels of substitution. M of the banked products did not differ significantly,
Odor, color, and tenderness of the brad were not affected by navy bean flour substitution.
Flavor scores decreased with increasing levels of substitution; the only statistical dilfer-
ence was between the control (0 pereent) and S0 percent. Protein contents ol the breads
were 5.0, 5.6, 6.2, and 6.7 pereent for substitution levels of 0, 20, 35, and 50 pereent, resp.
Dry roasting and beans reduced the antinutritional factors present in legumes. A high
quality bread was produced with 35 percent navy bean flour. (Summary by EDITEC,
Trans. by L.M.IF)) C03

0517

28217 UEBERSANXN, NMLAG ZABLIK, ML LEE, 1P, 1982, Compaosition and utilization
of dry roasted hean flour. Alichigan Dry Bean Digest 7(1):16-17. Fn., II. (Dept. of food
Science & Human Nutrition, Michigan State Univ., Fast Lansing, M1 48824, USA)

Phaseolus valgans. Bean flour. Drying Temperature. Fat content. Fiber content. Ash
content. Proteny content. Starch content. Organoleplic properties. Dietary value. Human
nutnition. LSA.

Navy beans were dry roasted under 8 conditions (2 heating lemp. x 2 heating times x 2
bean/bead ratios) in a solid-10-solid heat exchanger, dehulled by air aspiration, pin-mitled,
and air-classificd 10 obtain 3 flour Iractions (whole, hull, hish protein, and high starch).
Chenneal analyses of morsture, fat, dictary hiber, ash, and protemn were conducted on all
4 lour fractions. The MC of these frachons ranped from 4 0 1o 8.9 percent. Limited fat
content was found in all fractions with the hiph protem fraction containing, the greatest
fat fevel Flhighest ash content was found i hall Hour. Fiber content of hull flour was
very high (0.5 percent) ws was proten content (52.5 percent) ol high protem fraction.
Three types of peanut butter cookies--contral, Ingh protein (30 pereent bean protein
concentrate substituted tor flour), and high fiber (20 percent bean hulls substituted for
flour)--prepared at Michigan State U, Bakery were evaluated for their physical and sen-
sottal chanacteristics. All cookies were rated acceptable by the panchists. (CIA'T)

0518

25322 LEFE, J.P; UERERSAN, MLAG ZABIK, MLE; HOSEFIELD, G.1. LUSAS, EA,
1983, Physicochemical characteristics of dry-roasted navy hean Bour fractions, Journal of
Food Science 48(6):1860-1862,1875. ¥, Sum. Fn., 20 Rel., 11 {(Dept. of Food Scicnee &
Human Nutrition, Michigan State Univ., East Lansing, MU 48824, USA)

Phaseolus vulgans. Bean flour. Composition. Proteins. Brazil, Animal nutrition. South
America. America.

Navy beans were dry roasted in a particle-to-particle heat exchanger, dehulled by air as-
piration, pin-milled, and sir-classificd 1o yiehi whole, hull, high protein, and high starch
flour fracuions. Proximate analysis, color enzyme neutral detergent fiber, starch, N sol-
ubllity indices, and oligosaccharide contents of these flour fractions were determined,
Compositional differences were demonstrated among all flour fractions. Stachyose was
the major oligosaccharide in all fractions and was highest in the protein fraction. Sub-
stituting 10 percent bean flours for wheat changed water absorption and dough stability
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for all fractions. Dry roasted navy bean flour fractions appeared to be suitable ingredi-
ents for usc in appropriate food systems. (AS)

0519

26576 STEINSAPIR, A; AGUILERA, JNG YAEZ, B, 1984, Effect of roasting on the
nutritional valuc of dry beans (Phascolus vulgaris).  Nutrition Reports International
30(3):581-585.  En., Sum. En., 8 Rel. (Univ. of California, Berkeley, CA 94720, USA)

Ash content. Fat content. Fiber content. Nutritive value. fhascolus vulgaris. Protein
content. Roasting. Sced. Storage. USA. Watcer content. '

Dry beans of cv. Tortola Diana slightly roasted by solid-to-solid heat transfer 1o 105 de-
grees Celsius in 3 min stored at 20 degrees Celsius for 10 mo. After soaking and cooking
in boiling water, roasted beans achieved cating texture 30 min before untreated controls,
There was no major difference in approximate composition.  Roasted and unroasted
samples prepared at 3 cooking times (for proper texture and plus or minus 30 min)
showed no significant difference in NPR when given to rats. NPR values ranged from
3.46 to 3.60 for the 6 samplcs.

Ileat treatments

0520

10377 PAK, NG MATELUNA, A ARAYA, I Flecto de diversos tratamicntos térmicos
en ¢l contenido de hemaglutinas y en la calidad protéica de frijol (Phascolus vulgaris).
(Iffect of different types of heat treatment on the hemagglutinin coutent and protein con-
tent of beans).  Archivos Latinoamericanos de Nutricion 2H(2):184-195. 1974, Fs., Sum.
Es., I'n., 25 Ref.

Phascolus vulgaris. |teat treatment. Sced. Phytohemagglutinins, Toxicity. Cooking, 11u-
man nutrition. Proteins. Digesubility. Processing. Iood enerpy. Cultivars. Chile.

The ceffect of presoaking raw beans on detoxilication and the biological quality of bean
protein were evaluated. NPUILD, true dipestinlity and hemagglutinin titer were deter-
mined in whole raw bans alter 60, 90, and 120 mm. of heat treatment, with and without
L hoof presoaking. soaking prior to cooking was not nec sssary to eliminate toxicity, but
it did contnbute to the solteming of beans, thus reducing cooking time.  The
hemapplutimin levels of 6 commercial bean Hours were evaluated, almost all of which
presented toxic levels. “The effect of cooking method on Rour toxicity was studied in 2
raw bean flours (var. Tortoly and Burro) at 10 and 20 pereent dietary protein, cooked for
S, 10, 15, and 30 nun. ‘The 2 raw samples contained high hemagglutinin levels, which
were activated after 10 min cooking tor the 10 percent samples and after 30 min for the
20 pereent samples. (Author’s summary)

0521

13506 CHANG, 1,; KENNEDY, 3.0 SCHWINMER, S, Effects of autolysis on the
nutritional qualities of beans (Phaseolus vulgaris). Journal of Food Science 44:1141-1 143.
1979. En., Sum. En., 24 Ref, 1.

Phascolus vulgaris. Laboratory animals. Cooking. Ihgestibility. Diects. P, Fe. Mn. Ca.
N. Nutritive value.

In studies with rats availability of P, PER, and apparent digestibility of N were not afl-
fected by heating Californix Small White beans at 60 degrees Celsius. Retention of Fe
increased from control 13 1o 20 and of Mn from 43 to 58 pereent; Ca and 1 were not
affected. (Summary by Nutrition Abstracts and Reviews)
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19710 SHARIFF, G.; PENZ JUNIO, A.M,; VOLIRA, P. 1981. Nutritional improve-
ment of heans (Phascolus vulgaris) by autoclaving or water extraction for Tribolium
castancum farvae.  Nutrition Reports International 24(6):1087-1091. En., Sum. En., t4
Ref. (Dept. of Avian Sciences, Univ. of Californiu, Davis, CA 95616, USA)

Phascolus vulgaris. Cullivars. Cooking. Nutritive value. Protein content.

Trifolium castaneum larvae were used to evaluate the improvements in some bean var.
by autoclaving or water extraction, Larval wt. of 'I'. castancum fcd diets containing 35
percent fincly ground test beans, 5 percent brewcrs 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 triboliuin larvac 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-cxtracted beans. T, castancum larvac can be used in nutritional cvaluation of
Phaseolus vulgaris. (Author’s summary)

0523

19422 WOLZAK, A, BRESSANI, R GOMEZ B, R. 1981, A comparison of in vive
and in vitro estimates of protein digestibility of native and thermally processed vepetable
proteins.  Qualitas Plantarum Plant Foods Tor Human Nutrition 31(1):31-43. Fn., Sum.
., 14 Ref. (Inst. of Nutrition of Central America & Panama, P.O. Box 1188, Guatemala,
Guatemali)

Phascolus vulgaris. Digesubility. Proteins. Processing. pll. Enzymes. Guatemala.

Comparative studics were conducted (i) in vivo protein digestibility assay using rats, and
(i) rapid multi-cnzyme in vitro assay using trypsin, chymotrypsin, peptidase, and
Streptomycees griscus protease.  With (i) digestibility was evaluated on the basis of pli
decline of the protein suspension.  Numerous native and thermally-processed cereal,
legume, and oilseed proteins, and their blends were used. “Tables and graphs of results are
given.  Repressiun analyses show the highest correlation between (1) and (it) to be
achieved when, for (ii), protein suspension ptl was determined after 15 min ol enzyme
treatment. Dillerences were found between the ditferent types of sample studied. Studies
on Phascolus vulparis strains suggested that polyphenols may influence in vitro pretein
digestibility, the greatest difference between (i) and (1) digestibilities was recorded lor
thermally-processed samples. Overall correlation coefficient between (1) and (1) (60 sam-
ples) wast == 0.838. (Summary by Food Science and Technology Abstracts)

0524

24296 LAURENT, B, 1983, Incidence du traitement thermique sur les teneurs cn
plucides assimilables et en fibres alimentaires de certains legumes (celeris, carottes, haricots
verts). (Incidence of heat treatment on available carbohydrates and dictary fiber content
from some vegetables (celery, carrots, preen heans).  Medecine et Nutrition 19(2):47-93.
Fr, Sum, Fr.,, En, 12 Ref, . (Centre de Recherches Foch., 45, Rue des Saints-eres
75006, Paris, France)

Phascolus vulgaris. Snap beans. Cooking. Dictary value. Carbohydrate content. Fibre
content. Canned beans. [france.

Studics were conducted to evaluate elfects of couking and canning on conen.  of carbo-
hydrates and fiber constituents in celery, carrots, and green beans. ‘lables of data are
given for row, boiled, and canned samples, including, 1IN, soluble supars, fver, and fiber
constituents.  Data for frozen green beans are also given.  Cooking or canning reduced
the soluble sugars content of celery and carrots but had little effeet on fiber content.
Slow coking reduced soluble sugar and fiber contents of green beans; 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 beans, as a result of pectin de-
gradation during heat treatment. (FFood Science and Technology Abstracts)

0525

20838 MNEILL, ARG BELL, S WILLIAMS, K.C. 1983, The dyc absorption test as
an indicator of the nutritive quality of heat-processed navy bean, Animal Feed Science and
Technolopy 9(1%:71-78. En., Sum. Fn., 10 Rel. (animal Kescarch Inst., Dept. of I'rimury
Industrics, Yeerongpilly, Qld. 4105, Australia)

Phascolus vulgaris. Hean four. Heat. Treatment. Diets. Animal nutrition.  Dry matter,
Nutritive value, Cooking. Australia,

Under standardized conditions, the absorption of cresol red dye by navy bean meal in-
creased from approx. 2.0 mg/g for raw samples up to 3.8 mg/g for optimally cooked
samples. Within this range, a pooled correlatton cocfficient of 0.93 was obtained between
dye binding value and pam:feed ratio of rats fed on diets comprising, in total, S1 differ-
ently processed navy bean meals in S bioassay expt. Overheating, of navy bean, as judped
by a deterioration i the pain:feed ratio of rats, caused no further change in dye binding
value until samples charred, whereupon dye binding, values of the order of 1.5 mg/g were
observed. The pracucality of the test for indicating the nutritive quality of heat-processed
navy bean is discussed in the light of these findings. (Author’s summary)

0526

20638 WYCKOI'F, S VOUHRA, P KRATZER, VUL 1983, Improvement of nutritional
villue of commaon bheans (IPhaseolus vulparis) by auteclaving or extraction. Journal of the
Science of food and Apriculture 34:012-618. Fao., Sum. i, 22 Rel, (Dept., of Avian Sci-
ence, Univ. of California, Davis, CA 95616, USA)

Phaseolus vulgaris. Seed. Processing. Nutritve value, Cultisars. Diels, Protein content.
Plant breeding. USA.

Larval wio of “I'ribolium castancum was used to evaluate 6 commen bean var,  (Small
White 7799, Pk Gloria, Red Pinguito, Small White Auroa, Pinto Ul-11 1, Black Turtle
Soup. Beans incorporated into test diets were raw, autoclaved, or extracted with either
water or 80 percent methanol. All treatments improved the nutritional qualty of beans
when compared with raw beans. Bean extracts were prowth depressing.  In another
study heating of the free-died water extract of black beans improved its nutritive value
but not of the methanol extract. I, castancum larvie may be used to evaluate the nutri-
uonal quality of Phascolus vulparis and dilferent bean treatments, (Author’s summary)

0527

27213 GARCLA, A5 BRESSANL RO 1985, Ifecto de s radiacion solur sobre alpunas
caracteristicas fisicoquimicas del prano de frijol (P'hascolus vulparis 1..).  Ohservaciones
Prefiminares.  (Fifeet of solar radiation on some physicochemical characteristics of bean
seeds, Preliminary observations). Turriafha 35(2):155-158. Fs., Sum. Es,, Fn., 8 Rel., 0.

Phaseolus vulpans. Solar radiation. Seed hardening. Seed. Supar content. Guatemala.

An expt. was conducted at the fnstituto de Nutniaon de Centro América y Panama to
test the hypothesis that extended solar exposure snereases bean hardening or resistance
o a rapid cooking. A sample of recently harvested beans was cxposed to solar radiation
for various peniods of tme. The MC, water absorption index, cooking, index, and total
solids in the bean broth were deternuned. Results indicated that extended solar exposure
mereased caoking time and reduced MC and ammonium oxalate-soluble pectins. (AS)

Cooking
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0528

4232 BRESSANL R ELIAS, L.G.; VALIENTE, A.T. FEffcect of cooking and of amino
acid supplementation on the nutritive value of black beans (Phascolus vulgaris L.). British
Journal of Nutrition 17:69-78. 1963. Fn., Sum. Fn., 22 Ref.

Phascolus vulgaris. Cooking. Nutritive value. Proteins, Analysis. Methionine. Lysine.
Valine. Laboratory animals. Dicts. Digestibility.

The cffect of pressure cooking for various periods on the nutritive value of black bean
protein was studied by chenucal analysis and microbiological assessment of changes in
met., lysine, and valine contents, as well as by determination of free epsilon-amino groups
of lysine and biological tests with rats. Cooking for 10-30 min at 16 Ib pressure (121
degrees Celsius) was optimal; Jonger times decreased nutritive value of bean protein.
Open-kettled covking for 4 h was as good as pressure cooking. Rats fed raw beans with
or without met. died 1n less than 14 days; cooking destroyed the toxic lactor in beans.
Lysinc, met,, and valine conecn. were not chanped by cooking, but content of [ree
cpsilon-amino groups of lysine decreased as cooking time increased. The 1st limiting,
amino acid in bean protein was met.; addition of 0.20 percent of this amino acid to the
bean diet significamly improved rat wi. gain, PER, and BV, but true digestibility of pro-
tein was not improved.  Addition of lysine and tryptophan to the met.-supplemented diet
improved the PER but not wt. gain. T'his improvement in PER seems important since
beans were always considered good sources of both amine acids. (Author’s summary)

0529

5450 BOOGS, MM MORRIS, FLL; VENSTRONM, DWW, Stability studies with
cooked legume powder. 1. Flavor-judging procedure. Food Technology 18(10): 114-117.
1964. En., Sum. Fn., 4 Ref.

Phaseolus vulgans. Cooking. Palatability. USA.
I i )

Using, duo-trio tests, judpes compared air-packed Pinto bean powder stored for various
perinds at 32 deprees Celsius to control powder that was nitrogen packed and stored at
-34 degrees Celstus. Scientists, clerks, and unskilled cmploycees of the lab,, as classes, did
not dilfer in sensitivity or repentive abiity  The judges with the highest organoleptic
acuities among the Sh-member panel (ca. 1,3 of the group) found flavor change in the
air-packed bean powder stored at 32 degrees Celssus alter 26 days; the third with medium
sensitivity, after 44 days; and the least-sensitive third after 66 days. (Author’s summary)

0530

5451 BURR, LK KON, S5 MORRIS, ML Cooking rates of dry beans as influenced
by mnuisture content and temperatare and time of storapge. Food Technology 22(3):88-90.
1968, Fn., Sum. Fa., 8 1ef.

Phaseolus vulgarts. Cooking. Temperature. Storage. USA.

Previous reports that stored diy beans sometimes requine excessive cooking or heat
processing times were confirmed by a quanttative and objective method.  High temp,,
high morsture content, and long, storape contributed to impaired cooking ablity in Pinto,
large Lima, and Samilac beans. More cooking tune was requred for beans held under
conditions often encountered o distribution; eg., 1 yr. at 70 degrees IFarenheit and a
motsture content below 18 percent. Beans that had become very slow to cook rehydrated
as quickly as normal beans. (Author’s sunumnary)

0531
5824 KON, S, et al. Optimizing nutrient avaitability of lepume food products,  Journal

of food Scicnce 36:635-6.39. 1971, Fn., Sum, En,, 1) Ref., 1.
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Phascolus vulgaris. Cooking. Laboratory animals. Nutrition. Digestibility. Methionine.
N. Analysis. Protein content.

Cooking ground, acid-treated, raw beans resulted in morc digestible products as com-
pared to beans cooked whole and then ground. The digestibility was determined by in
vitro digestion with alpha-anylase and with pepsin, followed by pancreatin and by ex-
amining microscopica'ly the intestinal contents of rats. [ncreased nutrient availability is
sugpested by some improvements in total digestibility but not by the protein efficiency
ratio, where the increase does not seemn to be sipnificant.  Process coaditions on a labo-
ratory scale for preparation of acid-blended bean slurrics and soybean milks with and
without mel. supplementation, were stuthed. (Author’s summary)

(1532

5414 JAFFE, W.G; FLORES, MLE. La coccinn de frijoles (I"hascolus vulgaris). [Cook-
ing of beans (Phascolus vulgaris)l. Archivos Fatinoamericanos de Nutricion 25(1):79-90.
1975. Es., Sum. Fs., En., 15 Ref.

Phascolus vulgaris. Cooking. Inhibitors. Hemagglutinating. Pancreatic analyses. Diets.
Laboratory amimals. Digestubility. Nutrient loss.

Cooking beans (at 85 degrees Celsius for 2 h) that had been previously soaked in water,
0.1 percent acetic acid, or 0.1 percent sodium bicarbonate solution for 2 h destroyed
trypsin and chymostripsin inhibitor activities but did not result in optimal dipestibility or
optimum growth in rats fed the cotresponding diets nor was the amylases inhibitor ac-
twity and the hemapplutmating acuvity completed desttoyed by these treatments. A
sample of white beans nnproved more with the low temp. cooking, than the sample of red
kidney beans. Heating i sodium bicarbonate sclution was more elfective than heating
in acetic aced solution. No carrelanion between nutriional value and enzyme inhibitor
activity could be detected, but hemapplutinating, activity was inversely related to growth
promoting value. 1t was concluded that ensyme inhibitor activity measurcment is inade-
quate to study the efficiency of heat treatment m beans and that the hemapglutination test

using  trypsin-activated  cow red  blood  cells s better suited. Beans  with  low
hemaggelutmating, activity should be selected Tor use where, due to tuph altitude and cor-

responding low water boilling temp. or to other reasons, complete heat destruction of
thermolabil antinutntional factors 1s not assured. (Author’s summary)

0533

20858 FF ONATIRY, Fi DARWISH, N THARWAL S, 1977, Flect of preparation
and cooking on the nutritive value of local kidney bean (Phascolus vulgaris var. Giza 3).
Qualitas Phantarum Plant Foods for Human Nutrition 27¢2): 141150, En., Sum. ., De,,
25 Rel.

Nutntive value. Cooking. Analysts. Protein content, Mineral content. Food cnergy.
Anuno acds. Human nutrition. Composition. Dietary value. Africa

The nutritive value and protein quality of hidney boan var. Giza 3, before and after dif-
ferent methods of preparation and cooking, were studied to determine whether they were
affected by prebod soaking. Bean seeds were either boded, or soaked and then boiled.
MC, CP, fat, carbohydrate, ash, fiber, caloric value, and munerals (Ca, 1, and Fe) were
determined m both raw and prepared seeds. Protein quahty was evaluated by determin-
ing the PER, NPR, and seram analysis of rats {ed diets contaming, erther raw or prepared
sceds. Serum analysis indluded the estimation of total serum proteins, albumin:plobulin
ration, and free nonessentialesential ammo aculs tano and a reasonably pood source of
dictary Fe. Results showed that bidney bean s rich in carbohydrate and protein; how-
ever, itis a poor source of dictary Cao Althouph seeds boiled without soaking contained
a hipher pereentage of munerals than thase botled alter soaking, their protein quality was
inferior. (AS)
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0534

29914 1IULSE, J.IL; RACHIE, K.O.; BILLINGSLEY, L.\, 1977, Mechanical device
(penctrometer) for measuring the depree of hardness in beans.  In . Nutritional
Standurds and Mcthods for Evaluation for Food Legume Brecders. Ottawa, Canada,
International Development Research Centre. 1DRC-TS 7E. pp.40-41, En,, 11

Phzeolus vulgaris. Sceds. Temperature. Storage. Sced characters, Water content. Cook-
irg. Mechanization. Canada.

A penctrometer that measures the degree of hardness of bean sceds is described; its cali-
bration and usc in rescarch are discussed. Black beans were stored at temp. of 4, 25, and
32 degrees Celsius. MC of samples at cach temp. was 8, 11, and 17 pereent. Hardness
of bean stored under these conditions was measured after 2, 4, and 6 mo.  HBeans were
soaked in water at room temp. for 18 h and then tested on the penetrometer,  Hardness
increased from 2.53 to 3.28 as storage temp. and MO of swnpics increased; also, small
sceds were harder that large seeds. With increased hardness of seeds during storage, it
became necessary to cook them from 15 to 65 min to attain the same degree of softness
as that of beans that had been stored 1o a dreezer at low MC. ‘The instrument can be
usclul in quality control testing because adequate cooking time can be determined 1o ob-
tain the desired consistency even in hard raw seeds. (CIAT)

0535

16948 INSTITUTO  CENTROAMEFRICANO  DE INVESTICGACION Y
TECNOLOGIA INDUSTRIAL.  GUATEMALA. 197K, Granos comerciales: frijol,
Determinacion del tiempo de coccion, (Commercial grains: beans. Determination of coking
time). Guatemala, Norma Centroamericana TCATTT 34 052 bR, 2p. Fs.

Phascolus vulgaris. Cooking. Tinung. Human nutnition. Guatemala.

A total of 500 ¢ clean beans are placed 1n 1500 ml boiling water. After boiling for 90
min {water vol.in the cooking vessel betng mamtained by addition of further boiling wa-
ter as required), S0 beans are removed and tested for depree of cooking, by squeezing
between the thumb and forefinger. 10 cqual to or greater than 90 pereent of the beans
are cooked, the required cooking e s tiken as 90 nun, o not, batches of 50 beans ate
taken and tested at 20-nmm ntervals untl preater than or equal to 90 pereent are cooked.
The time taken to achieye this s taken as the cocking time of the bean sample. (Sum-
mary by Food Scence and Technology Abstracts)

0536

IBST1 KUMAGAYA, T 19700 Automatic high-pressure {lash cooker. United States
Patent 4, 175,482, J4p. o, Sum. o, 1L

Phaseolus vulpganis. Cookiny Human nutniion.

An automatic high-pressure flash cooker, particutarly for beans, comprises a cylindrically
shaped steanung chamber, set in a stanted postbon with its lower end open, and a drain
colicctor which has at its upper end a perforated plate pernutting, passage of water and is
connected to the open end of the steawming chamber. The cooked beans are discharged
by releasing the dram collector from engapement with the steam chamber. (Extracted fro
author's summiuy)

0537
16419 IYER, Vi SALUNKUIE, DK SATIHE

cooking beans (Phascolus vulgaris 1.): L Investip
30C1):27-43. En., Sum. P, 21 Rel, W

S.K; ROCKLAND, L.R. 1980, Quick
ations on quality.  Qualitas Plantarum
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Phaseolus 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 + sodium bicarbonate 1.5 percent + sodium tripolyphosphate 1.0
percent + sodium carbonate 0.5 percent) resulted in 80-85 pereent reduction in cooking
time over corresponding controls. [rradiation (ramma-rays) at 500 krads of soaked and
dehydrated beans caused a reduction of nearly 50 percent in cooking time. Water uptake
and leaching losses or cach treatment during soaking al 22, 37, and 45 degrees Celsius
were investigated.  High temp. (37 and 45 degrees Celsius) and pHf (9.0) caused greater
imbibition and total solid loss than at room temp. (22 degrees Celsius).  Orpanoleptic
evaluation revealed that quick-cookmg Great Northern beans appear to be more accept-
able than kidney and pinto beans. Quick-cooking cooked heans had better in vitro pro-
tein digestibility than conventionally cooked beans.  IPhenolic content was found to be
inversely related to in vitro digestibility. (Author's summary)

0538

22502 ABDEL-RAHMAN, A-ILY. (981, The nutritional value of some legumes as af-
fected by cooking.  Alexandria Journal of Apriculture Research (Fpypt) 29 (1):173-180,
In., Sum. En, Ar, 12 Rel. (Fod Science & Technolopy Dept., Faculty of Agriculture,
Univ. of Alexandria, Alexandria, Fpypt)

Phaseolus vulparis. Nutritive value, Dictary value. Composition. Mineral content. Fatty
acids. Fibre content. Protein content. Ash content Carbuhydrate content. Cooking,
Timing. Egypt.

Nine var. of lepumes, collected in Halan markets and winch included navy beans and red
kidney beans, were analyzed for proximate components before and after cooking by
standard houschold procedures. Determmations were made for Ca, Cu, Fe, Mp, Mn, K,
Ni, and Zn contents in raw and cooked legumes and in the cooking water for each. The
fatty acids consutuents for the legume hpids were afso determined. Data on yield in
covked Dpumes showed that lentils had the uphest rato of cooked wi. to dry wi. (2.99),
with nav - beans presenting 2,23 and red kidney beans, 2,38 Raw lentils and broad beans
were the highestin protem content (20 8 and 28.1, resp.) while navy beans and red kidney
beans presented 210 and 21.8, resp, Analysis of minerads showed differences between the
different kinds of lepumes. Munerals in cooked legumes were about 173 and 12 of the
values of raw fepumes Cookimg water contaned measurable amounts of all the minerals.
Man components of fatty acrds i the hpuds of the 9 kimds of lepumies were palmitic,
stearie, olewe, hnolew, and hmolenie. (Author's summary)

0539

FOO40 BRESSANI I FLIAS, LG FSPA NLEL D 1981, Posibles relaciones
entre medidas lisicas, quimicas y nutricionales en frijol comin (I"hascolus vulparis), (I’os-
sible relationships among physical, chemical, and nutritional characteristics in common
beans).  Archivos Luatinoamericanos de Nutricion 31(3):550-570. Is., Sum. [Is., kn,, 24
Rel.

Phascolus vulgans. Cultivars. Sced size. Seed color. Seed ccat. Protein content, Amino
acds. Toxicity. Digesubihty. Couking diets. Zea mays. luman nutrtion. Guatemala,

The present study was carned out m onder 1o establish relationships amony, physical,
chemical, and nutntional charactenishics m S black, 2 red, and 2 white-seeded common
bean cv. ot local consumption. Phywcal charactenstics were prain wioand size, color,
seed coal pereentage, hydriation coctiiciens, conking time, and seed hardness.  Chemical
charactenistics studied mcluded protem, met and cystine, lysine and tryptophan, trypsin
mhibitors, tannins and 10 vitro protem: digestibility. Nuotritonal properties were deter-
mned by assayig proten quality of the beans aone, with 0.3 met., or in 90:10 or 70:30
marzebean mixtures wang the PER The results imdicated that grain color plays an im-
portant role regarding some phyucal properties. Cooking time for white-seeded beans
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was less than for black- and red-sceded ones.  Color is also related to some chemical
propertics, 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 conen. l.arge sceds
absorbcd less water than smaller seeds and seed coat percentage is a variable that may
influence this parameter. Protein digestibility varied from 66-75 percent. A significant
relationship was found between protein and DM digestibility.  Data confirmed a high
tysine content and low sulfur amino acids content in beans.” Supplementation with 0.3
pereent met. improved protein quality of all cv.; the improvement, however, was not
proportional to the initial value. Improvement in quality was also obscerved when the
protein value of the bean cv. was tested in association with maize; however, the supple-
mentary value was not propostional 1o the value of the beans tested alone. By statistical
analysis it was estabhshed that in maize:bean mixtures, the important amino acids are
tysine, met., and cystine. “I'he results, therefore, illustrate that the quality of beans is de-
termined by many factors intervening in different degrees. (Author's surnmary)

0530

16763 ELIAS, 1.G. 1981, Conocinicntos actuales sobre ¢l proceso de endurcciniento
del frijol. (Current information on the process of bean hardening).  In Reunion Anual del
Programa Cooperativo Centroamericann para ef Mcjoramiento de Cultives Alimenticios,
27a., Santo Domingo, Rpablica Domin, sana, 1981, Memoria. Santo Domingo, Secretaria
de Estado de Agricultura, v.1-A, pp.SEET-1-SEFT7-34. Ex,, 1.

Phascolus vulparis. Storage. Seeds. Water content. Chmatic requirements. Seed quality.
Cooking. Analysis. Guatemala.

A literature review on factors affecung the cooking quality of beans is given cmphasizing
grain moisture, temp., R, and storage tme. The parameters alfected by these factors
are discussed, including seed water absorption capacity and hardness. Regarding the
mechanisms of the process of bean hardenig, the physicochemical and structural
changes of beans under storage condiions are discussed: the role of polyphenols,
starches, protems, and hipids are emphasized. From a structural point of view, celt walls
and intermedtate lanmunae are also discussed. Hors concluded that the process ol hardening
during storage depends on vanous physical, chenncal, and stractural mechamsms of
varving inadence. Ttas recommended 1o standardize a methodology 1o assess parameters
incorder o avort the ditterences obsersed m the results obtained up to dade. Morcover,
s recommended 1o select var presenting i low tendency for bean hardeming, under
storage conditions. (Sammary by AL Trans, by LAME)

0541

19714 KON, S SANSHUCK, DAV, 1981 Phytate content and its effect on coking
quality of beans. Journal of Food rocessing and Preservation S5(3): 169-178. Fu., Sum.
P, 15 Rely e (Western Regional Research Center, Science & Education Administration,
U.S. Dept. of Apriculture, Berheley, CA 94710, USA)

Phaseolus vulpans. Seed Cooking. 1. lunatus, Storage. Temperature. Relative humidity.
Fibre content. Ash content. Fat content. Mineral content. Analysis. “liming,

Storage ol dry beans under conditions ol relatively hiph maisture and temip. increased
the cooking time of the beans bout S-fold. The cause of this hardening, was studied and
a method was devised 1o reduce the tme that s requied for cooking under these cir-
cumstances. Calitorma Small White beans were treated 1o rase their MC to 16 percent
and were stored at 32 deprees Cebaus for 10 mo. Other lepume var, and species used
were black beans, prito beans, and bidney beans, Phascolus lunatus, 2 var. of Vicia [aba,
Vigna unpuicaata, and Psam sativum. Among the chanpes that oceur in beans storetd
in this way, the reduction (about 65 percent) in phynic aeid content was the best indicator
ol increased cooking tme. Cooking times of the vanous fepumes studied correlated well
with the ratio of pereentage phytie acid:percentage Ca present in the beans. Soaking high
maoisture beans i a solution of either phytic acd or EDTA reduced cooking time to that
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of control beans. Cooking time of control beans soaked under the same conditions was
reduced by between 1/3-1/2, depending on the solution used, (Author’s summary)

0542

16761 MOLINA, M.R; RIZZ0, MLE; BATEN, MA; BRESSANI, R. 1981,
Prevencion del endurecimicnto del frijol y aprovechamiento del grano cndurccido., (Pre-
vention of bean hardening and atilization of hardencd prain).  In Reunién Anual del
Programa Cooperative Centroamericano para ¢l Mejoramicnto de cultivos Alimenticios,
27a., Sante Domingo, Repablica Dominicana, 1981, Memoria. Santo Domingo, Sccrctaria
de Istado de Agricultura, vol-A, pp.SEF9-43. s, 30 Ref., N.

Phascolus vulgaris. Seed. Storage. Detcrioration. Food qualdity. Cooking. Human nutri-
tion. Animal nutrition. Guatemala,

A critical literature review is given on available technologies on the prevention of
hardness and biodeterioration of stored bean grain in order to assure its covking quality
and/or for processing; the techniques applicable on a rural communal level, especially for
Central American and Caribbean countries, are highliphted. The following technological
alternatives are discussed: low storage temp. and/or low water content of grain; heat
treatment; treatment i saline solution (NaCl); modified atmospheres (greater CO2
conen.); precouking of the whole grain; and storage of pods with their grains. ‘Techno-
logical alternatives to the use of beans hardened under storage conditions are discussed:
in human (canned and extrusion cooking) and animal nutrition (extrusion couvking). It is
conctuded that heat treaunent for short perods, soaking in 1S percent saline solutions,
and storape of pods with their grams are the best alternatives to prevent the hardening
of stored prain. (Summary by ALC. “rans. by 1M

0543

16762 MORA, MLA. 1981, Fstudios realizados por ck CIGRAS sobre ¢l endurccimicnto
de frijol (Phaseolus vulgaris). (Studies carried out by CIGRAS on bhean hardening). Costa
Rica, Centro para Investigaciones en Granos y Semillas, Pp.SEFL0-1-SEF10-17. Is., 3
Ref., 11

Paper presented at the Reunion Anual del PCCMCA, 27a,, Santo Domingo, Repablica
Domintcana, 1981,

Phaseolus vulparis. Seed. Cooking. Temperature, Relative humidity. Storage.  Deteri-
oration. Water content, Timing. Costa Riea.

The 4 trials conducied by the Centro para Investigaciones en Granos y Semillas (Costa
Rica) on bean performance under different storage conditions are described in detail. In
the Ist trial the effect of 3 MC (2.0, 13, and 15.4 percent) and 3 temp. (15, 20, and 25
degrees Celsius) on the hardness of beans stored for 6 ma. was determined. Monthly
samples were tia,. . a for cach storage condiian and MC and cooking time, with or with-
oul previous souking, were determined for each one.  Beans did not harden under the
conditions and time periods tested, except for a shpht increase in coking time when beans
stored for 6 mo. at 25 degrees Celsius with 15.4 pereent MC were assessed. In the 2nd
trial storage conditions similar 1o the 1st were used except that storage time was pro-
loged to 18 mo.; monthly evaluations reparding cooking and MC were made as of the
7t mo. dnittally an increase in cooking time of beans stored under all conditions was
observed but hardness decreased alter a certam tme, In the 3rd trial recently harvested
beans were used with MC of 13 and 16 pereent; these were placed in a foreed-air oven
at 125 degrees Celsias during 0, 2,4, and 6 nmin. Beans of each combination were then
stored at 25 degrees Celsius with 13 and 16 pereent MC during 12 mon., assessing NMC
and cooking quality at 0, 3, 6, 9, and 12 mo. There was no considerable change in
hardness. Only a shipht hardening was noticed in beans whose MC had been lowercd to
13 percent 1o be subjected 1o a heat treatment and then were remoistened 1o 16 pereent
MC for storage. In the ath trial beans were stored under 3 environmental conditions: ()
in a coking chamber (av. temp. 22 degrees Celsius and 5C percent RID); (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 cach site beans were stored under 2 initial MC
(9.4-13 and 13.8-15.4 percent). Grain MC was considerably alfected. Storing beans at a
low-temp. sile was as clfective as storage in a controlled environmental chamber, (Sum-
mary by F.G. Trans. by L.M.I%)

0544

23912 OSINUBL, O.A; EKA, O.U. 1981, Fffect of cooking on the nutritive value of
Koko/Kosai-A traditional breakfast meal of the Hausas in northern Nigeria. Food Chem-
istry 7(3):181-187. En,, Sum. En., 24 Ref. (Dept. of Biochemistry, College of Medicine,
Univ. of Lagos, Niperia)

Nutritive value, Bean flour. Cooking. Analysis. Mineral content. Vitamin content. Amino
acids. Water content. Ash content. Protein content.  Carbohydrate content. Fiber con-
tent. Nigena. Human nutrition. Composition.  Alrica.

The effect of cooking on the nutritive value of Koko (Guinea corn pap)/Kosai (bean
cake) was assessed by chemical analysis. “There was sigmficant loss in the proximate
composition due to cooking. In addition, losses of some mineral elements and vitamins
were observed. K, fe, Zn, and P Josses were 23.0, 6.7, 25.0, and 13.3 pereent, resp., and
those of vitamins 131, B2, C, and carolene were 20.0, 46.0, 37.0, and 9.6 pereent, resp.
The amino acid pattern of Koko/Kosai was only shphtly affected by the traditional
mcthod of cooking employed. Some suppestions and recommendations are made on how
to retain most of the nutrients during cooking. (AS)

0545

18029 SUAREYZ S, MLEG ALUJA, AS. DE; BERRA, I NIETO, 7. VIALLNUEVA,
Joo 19810 Flecto de da alimentacion con {frijol negro (Phascolus sulgaris) sometido a
diferentes tiempos de coccion en ratas.  Fstudio histolégico de hipado y ponadas. (EHect
of feeding rats with dicts containing black beans cooked for different lengths of time.
Histological study of Jiver and gonads),  Veterinaria (México) 12(3):129-145. Es., Sum.
Es., En., 40 Ref,, 1.

Phaseolus vulparis. Laboratory ammals. Cooking. Dicts. Animal nutnition.  Nutritive
value.

Wistar rats were fed for 65 days on diet with black beans Querétaro as the only source
of protein. The beans were cooked i an autoclave Tor 10, 30, 50, 60, or §0 min at a
pressure of 151bn2. The PER of the diet deereased with cooking up to 50 min. At 60
and 80 mun the vadue icreased apin but did not equal the value at 10 min. Female rats
showed much delay in sexual matunity when given beans cooked for S0 and 60 min: no
corpus luleum was present i thew ovaries. Male rats had delayed spermatogenesis when
fed o beans cooked for 50, o, amd 80 mun, no sperm cells being present in the
epididymides. The dver cells showed variable deprees of vacuohzation in all groups ex-
cept controls.  Black beans for human consumption should be cooked in autoclave for
60-80 min at 15 Ib pressure. (Extracted from author's summary)

(1516
21756 VARIIANO-MARSTON, 5 JACKSON, G.M. 1981, 1lard-to-cook phenome-
non in beans: structural changes during storage and imbibition. Journal of Food Science
46(5):1379-1385. En,, Sum. Fn., 37 Ref., L (Dept. of Grain Science & Industry, Kansas
State Univ., Manhattan, KS 66506, USA)

Phascolus vulgaris. Sced. Storage. Water absorption. Germination. Cell structure. Cook-
ing. USA.

The maode of water penetration into aged beans was followed and structural character-
istics of fresh and stored black beans, i their dry state, during, imbibition and after
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cooking, were determined. Dry black beans stored at high temp. (41 degrees Celsius) and
humiditics (75 and 100 percent) for short-time periods showed alterations in attachments
between plasmaiemma and cell wall as well as disintegration of organclies and inclusions
of the cytoplasm. Although those structural changes did not alfect the morde of water
penetration into aged beans, as determined by autoradiography, clectron micrographs
clearly revealed structural differences between fresh and aged beans during imbibition.
{Author’s summary)

0547

18549 GRULLON R., Vi HMENEZ, J.S. 1982, Estudio de la propicdad de coccio on
de aipunas variedades de frijol comin (Phaseolus vulgaris I..) y su relacion con el
contenido de dcido fitico, minerales ¥ humedad. (Study on the cooking propertics of some
comunon hean varicties and their relationship with phytic acid, mineral, and moisture con-
tents). Teses Ing. Agr. Santiago de Tos Caballeros, Repablica Dominicana, Universidad
Catélica Mudre y Maestra. Instituto Superior de Apricaltura. 70p, Is,, Sum. Fs., 22 Ref.,
i

Phascolus vulgaris. Cooking. Storage. Analysis. Compusition.

Factors that alter erganoleptic and cooking qualities of bean were studied by increasing
cooking time. When beans were stored under environmental conditions for more than 9
me., time required for cooking was tripled. A sinular hardening of bean occurred when
stored for more than 12 mo. under refrigerated conditions with a MC greater than 17
pereent. Cooking, time increased 1.5 times compared with recently harvested beans of the
same var. Couking time of the tested var, was sipnihicantly affected by the var. charac-
teristics.  Beans of var. José Neta (1ed-seeded) took longer to soften than those of var.
Pompadour Checa (red-seeded), BAT-258 (black-seeded), and BAT-182 (white-seeded).
Beans of var. Pompadour Checa and BAT-258, hoviever, did not show sipniticant differ-
ences regarding cookimg tme. Tnitial MC of fresh beans did not significantly affect their
cooking time. MC of beans of cach var. was adjusted to 14 percent and then was de-
creased in amounts of 2 percent until it reached 8 percent. Phytic acid and Ca contents
of beans were detenmined. A shpht variation was found among the tested var., but not
relationship was found between cooking, time and phytic acid:Ca ratios. (Author’s sum-
mary. ‘Trans. by L.ALIE)

0548

23354 PHIRKE, AV CHAVAN, LK JADIAVY, S0 SEAUNKHE, DK, 1982,
Physical properties, chemical composition, cookability and solutilization of proteins of dry
beans (Phascolus sulparis 1), Lepume Research S(2):91-96. En, Sum. Fa., 22 Ref., 11
(Collepe of Apricaltural ‘Technology, Purbhani & Moahatma Phule Agricultursl Univ.,
Rahuri-413722, India)

Seed. proteins. Cooking. Starch contert. Protemn content. India. Composition. Asia.
[y

Several extractants like salts, aad, o alkali were tested to solubilize proteins of bean
seeds; the solubility of the extracted proteims wis also studied  The beans of different cv.
differed considerably in thar size and wi seed size had no elfect on hull, protein, or
starch contents. “The Jarper sceds required less cooking tune than the smaller sceds.
Soiking the seeds i water for 12 0 reduced the cooking time by about 60 percent in the
various types ol seeds. Black seeds contumed more polyphenols followed by purple,
reddish purple, brown, and white ones. Dehulling of the seeds decreased the polyphenol
content by 60-70 pereent and increased the protein content by 10 pereent. . Among the
various agents cniployed to solubilize the bean proteins, NaOU (0,02 M, plt 10.5) ex-
fracted max. Lowry's proteins (238 mp g seed) followed by (NHA)2C0O3 (0.5 percent, pl
8.8, 236 nig,p), and NA2COI (0.5 percent, pHl 105, 226 mp'p). Fhe Na2CO03 in 0.1 m
phosphate buffer, ptl 7.4, was found to be an cffective protein solubilizer (232 mg/g
sced). Bean proteins showed feast solubility at ptl 4.0, (AS)
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17735 SILVA, 1L.C; BRAGA, G.L. 1982, Flfect of soaking and cooking on the
oligosaccharide content of dry heans (PPhascolus vulgaris L.). Journal of Food Science
47(3):924-925. En., Sum. En., 11 Ref,, 1.

I'hascolus vulgaris. Cooking. Sugars. Sucrose. Sced. Composition.

The clfect of cooking conditions commonly used in Brazilian homes vas determined by
measuring the oligosaccharide content (sucrose, raffinose, and stachyose) of beans by
TLC. Dry seeds were submitted to different periods of (1) water soaking at room temp.,
(as done at home) and (2) pressure cooking in autoclave, Soaking in water caused a small
deerease in the oligosaccharide content of the beans and the relative amount removed was
not proportional to the solubility of the supars in water. Cooking of the whole seeds led
to a larger decrease in ohgosaccharide content, especially when large amounts . water
were used. (Author's summary)

0550

22182 FAIRWEATHER-TALT, 8,05 GEE, .M JOIINSON, LT, 1983, ‘The influence
of cooked Kidney beans (Phaseolus valgaris) on intestinal cell turnover and faceal nitrogen
excretion in the rut. British Jovrnal of Nutrition 49(3):303-312. Fn., Sum. #n., 24 Rel
I (ARC Food Researel Inst,, Colney bane, Norwich, Norfolk NRS TUA, Fngliand)

Phascolus vulgaris. | aboratory ammals. dicts. I'roteins. Digestibility.  Nutritive value,
Animal nutrition. Nutrient loss,

Male Wistar rats were fed semisynthetic diets containing cooked white kidney beans or
equivalent levels of protein and carbohydrate.  No change was observed in overall N
balance in animals led on the bean diet, but there was a 2- to 3-Told increase in their fecal
excretion, compared with control rats. This was compensated by a decrease in urinary-N
excretion.  Homopenzed  small antestingl mucosa, prepared from bean-fed  animals,
showed @ 28 pereent inerease in protem content compared with control material.  Meas-
urements of ()i l-labeled thymidine turnover indicated that mucous cell exfoliation was
increased by approx. 35 percent in the smadl intestines of bean-fed rats caompared with
controls. “Though wdict nch in cooked beans leads to some increase in mucus cell turn-
over in the small mtestine of rats, the consequent merease in mucosal protem loss could
not account for the ncreased lecal-N excretion seen in these animals. {(Author’s sum-
mary)

0551

25893 HAYTOWITZ, DB MATTEWS, LI 1983, FHeet of cooking on nutrient re-
tention of lepumes. Cereal Foods World 28(6):362-364. En., 7 Rel. (United States Dept.
of Apriculture, Human Nutrition I‘u[ormut;.m Service, Hyattsville, M), USA)

Phascolus vulgaris. Cooking. ‘Timing. Nutritive value, Composition. USA,

‘Three types of beans, broad beans, chickpeas, cowpeas, and lentile were cooked and ana-
lyzed for nutrient retention, “The re-ults allowed a depree of prediction of nutrient con-
tent of coaked lepumes. Ultinate retention was aflected not only by duration of cooking
times but also by lepume size, depree of buding of e vitamins, and perm ability of the
seed coat o leached vitanuns. (Food Science and Technolopy Abstracts)

0552
22184 JELTEMA, NLAG ZABIK, MLEG THIND, L., 1983, Prediction of cookie quality

for dictary fiber components.  Cerent Chemistry (1(3):227-230. En., Sum. En., 18 Ref.,
(Ihilip Morris Research Center, Richmaond, VA 23261, USA)
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Phaseolus vulgaris. Bear. flour. Analysis. Fiber conteri. Cellulose. Human nutrition.
Nutritive value, USA.

Waler-soluble pentoses, pectin, water-insoluble hemicellulose, cellulose, and lignin con-
tents of a commercial wheat bran, oat bran, maize bran, navy bean hulls, and soy hulls
were measured, and their quantities related to physical and sensory characteristics of
sugar-snap cookies in which cookie flour was replaced tvith 0 or 20 percent of these
dietary fiber sources. Top prain, spread, color, percentage moisture, and all sensory
characteristics were significantly alfected by fiber source.  Of the variability in cookic
spread, 97 percent was predicted based on fiber components. |lemicellulose was a faclor
in all of the prediction equstons, indicating that variation in the hemicéllulose compo-
nents in cereal and legume - o6 affects the quality of coakie products. Cookics con-
taining navy bean hulls scor u highest when examined for top grain characteristics and
spread of cookies. Lxternal and internal color were most aceeplable for control conkics
or thosc containing navy bean hulls, and interior cell distribntion was significantly better
for cookies containing oats and navy bean brans, and for control cookics. (Author’s
summary)

0553

27325 GARCIA-LOPEZ, J.S. 1984, Binding of mincrals by cooked pinto heans
(Phascolus vuigacis) fiber, influence of fiher on iron ahsorption by normal and ancmic rat
intestinal segments. 'h.1). Thesis. Madison, University of Wisconsin-Madison. 139p. En,,
Sum. En., 159 ek, N.

Phascolus vulparis, Cooking. Nutriuve value. Dictary value, USA.

Neutral (NDF) and acid (ADF) detergent fiher contained from cooked pinto beans
bound I‘¢, Cu, and Zn but not Mg at plt 0.50 plus or minus 0.05 and 25 degrees Celsius,
Binding depended on the mineral conen. Bound Fe (micrograms I'e/myg fiber) increased
with increasing pll and smaller fiber particle size, but decreased as the fiber conen. in-
creased.  Cu decreased Fe hound by NDF but inereased Fe bound by ADIE. Zn de-
creased Fe hound to botk NDIE and ADE. Scatchard plots sugpested the presence of 2
types of binding sites for Zn, 1 type for Fe and 1 type for Cu. Oxidation of ferrous to
ferric T'e may bave oceurred ' the presence of fiber as pld increased. Polyphenolic
compounds were assoctated with NDIF and ADE and their presence may have enhanced
the abibty of fiber to find muncrals. NDF did not sipnificantly decrease the absorption
of {(39)Fe in noneverted intestinal sepments from normal and anemic rats, but a trend
towards lower absorption of Fe as fiber conen. increased was observed.  Normal rat
intestinal scgments absorbed more Tie when exposed to a smaller fiber particle size (0.125
mm ovs. 0180 mm NDE particle size). The ability of fiber 10 decrease I'e absorption
seems to depend on: liber source, patticle size, and conen. the presence of competing
minerals; and the I'e status of the animal, (Inssertation Abstracts International)

0554

26077 MOSCOSO, W, BOURNE, M.C; HOGD, 1.F. 1984, Relationships between
the hard-to-cook phenomenon in red kidney beans and water absorption, puncture force,
pectin, phytic acid, and minerals. Journal of Food Science 49(6):1577-1583. En., Sum. I'n.,
27 Rely D (Inst. Superior de Apricultura, Apiartado No. 166, Santiage, Repablica
Dominicana)

Cooking Domimean Republic. Mineral content. Phascolus vulgaris. Seed characters.
Storage. THming. Warer content,

The effect of high temp.-high humidity storage on cooking quality and physicochemical
propertics of dry, mature red kidney beans was evaluated over 3 storage period of 9 mo.
The rate of softening of heans during cooking and the rate of dissolution of pectin during
caoking followed apparent Ist-arder kinetics, and their apparent rate constants correlated
highly with cach other. “The apparent softening rate constants decreased with increasing
tme ol storage. Fhe loss of cookability in mature bean seeds stored under high temp.-
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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 tissuc. (AS)

1555
22511 RODRIGUEZ-SOSA, I1.J,; CALONL LB, DE; CRUZ C, LR; BADILLO F,,

J. 1984, Hydration and cooking propertics of dry beans. Journal of Agriculture of the
University of Pucrto Rico 68(3):259-267. En., Sum. En., Es., 15 Ref,, 1l

Cooking. Cultivars. Phascolus vulgaris. Processing. Puerto Rico.

The hydration times of 22 dry bean selections of red kidney, white, and stniped var. were
determined. ‘The Iajas red kidney selection duplicates its wt. in 7 h, whereas the striped
Calima and Rosita lajas selections duplicate their wt. in 10 h. All other selections dupli-
cate their wt. in about 12-18 h. All bean selections were accepted when they were sensory
cvaluated for appearance, flavor, and overall acceplability. ‘The red kidney selections lajas
and 1973 (28), the white sclections white 117 and white 142, and the striped selections
Dominicana.

0556

27400 DESHPANDE, S.S. 1985, Investipations on dry hean (Phascolus vulparis 1..):
Microstructure, processing, and antinutrients, Ph.D. Thesis. Urbana, University of Hlinois
at Urbana-Chapaign. 277 En., Sum. En., 236 Rel., 1.

Phascolus vulgaris. Cultivars. Protein content. FFat content. Water content.  Ash content.
Carbohydrate content. Seced characters. Cooking. Phytic acid content. ‘Tannin content,
Phytohemaggtutinins. Processing. USA.

The role of microstructure in processing  nd cffects of several processing riethods on
antinutrients of dry beans were investigated,  Proximate composition of whole beans
showed minor differences among, the 10 var,  investigated.  Dry beans had a well-
organized ultrastructure with the characteristic features of a typical legume. Initial water
uptake rates during, soaking were characteristic of cach var. The sced coat played a
dominant role only after its imtial resistance to water uptake was overcome.  Water up-
take during, carly stapes of cooking was also characteristic of the var.  All var, absorbed
nearly 1.5 times their wio of water and attained a MC of about 65 percent (wt. basis)
when cooked for their optimal times. Excepting, tannins, dehmlling significantly increased
phytic acid and enzyme inhibitory activity, Soa¥ing in sodium bicarbonate or mixed salt
solutions was more effective i removing these antinutrients than soaking in water,
Cooking and germination followed by cooking were the most effective methods in the
climination of dry bean antinutrients.  No single method, however, could effectively re-
move or eliminate all the undesirable components of dry beans.  Since protein-bound
tannins are usually not detected by the procedures routinely employed for their analyscs,
scveral parameters that mupht inlluence the commonly used vanillin, folin-ciocalteu, and
Prussian blue assays for tanmns of dry beans were investigated.  Both phytate and
tannins were potent inhubitors of digestive enzymes. ‘The enzyme inhibitory fractions of
legume tannins could be selectively removed by adsorption on 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 yuality
of legumes. [AS (Lixtract))

0557

27069 GOMEZ-BRENES, R.A; BRESSANI R, 1985, Evaluacion de un aparato para
medir 1a dureza del pranoe de frijol (Phascolus vulgaris) y su utilizacion para fa
determinacion de tiempos ale coccion,  (Evalantion of o device to measure bein prain
hardaness  and %5 ulilization in  the  determination  of cooking time).  Archivos
Latineamericanos de Nutricion 35(4):654-665. Fs., Sum. Es,, En, 10 Ref,, 1L (Inst, de
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Nutricién de Centro América y Panami, Division de Ciencias Agricolas y de Alimentos,
Apartado Postal 1188, Guatemala)

Phascolus vulgaris. Cooking. Timing. Seed hardening. Guatemala,

A device (DUR-INCAP), develoned by the Instituto de Nutricion de Centro Ameérica y
Panama (INCAP), to measure bean sced hardness is described.  In addition, a study was
conducted to determine cooking time and hardness of white-, black-, and red-seeded
beans. Al beans were cooked in hotling, water at 95 deprees Celsius for 30, 60, 100, 140,
and 180 min. At cach couking time, hardness was measured with DUR-INCAP and
beans were classified into soft cooked beans(less than 100 p-force), medium (between
100-200 p-force), and hard (above 200 p-foree). White and black beans reach softness at
140 nun of cooking, with the exception of 1 black sample that required 180 nmin. ‘I'wo
of the 4 red beans required 180 num, and the other 2, 220 nun. T he elfects of storape lor
boyr.at 25 degrees Celsius required 140 mim of cooking, while the sumple stored at S de-
grees Celsius was cooked in 100 nun. [AS (Lxtract))

0558

26596 LEE, K3 GARCIA L., LS. 1985, Iron, sinc, cooper, and magnesium hinding hy
cooked pinto bean (I"haseolus vulparis) neutral and acid deterpent fiher, Journal of Food
Science 50(3):651-653, 673, Fn., Sum. Fo., 21 Ref, I (Dept. of Food Science, Univ. of
Wisconsin-Madison, 1605 Linden Dr., Nadison, WI 53706, USA)

Phuseolus vulparis. Cookimy Fibre content. Nutrinve value, USA.

le, Cu,and Zn but not My were bound by nentral (NDE) and acid (ADI) detergent fi-
ber obtained from cooked pinto beans Fe bindimyg increased with hagher pli, higher I'e
conen, higher fiber conen, and sialler Biber particle sizes Max bindig ol e was at pil
0.5 and mm. at ptt 4.0 for both NDI and ADE. A SO pereent decrease i particle size
increased Fe inding by 8 percent. Binding, of Cu and Zn increased with higher Cu and
Zn conen. Hoth NDF and ADE had a greater atlinity for Cu than for either I'e or 7Zn.
Scatchard plots indicated the presence of 2 types of binding sites for Zn, 1 lor e, and 1
for Cu. (AS)

20948 MAEDA, FF; ROCKE, S, 1985, Coakability of hean cultivars, In Alinas, AN
Nalemva, MLP, edss Workshop on hean researeh in Tanzania, 4th., Morogoro, Tanzania,
1965, Proceedings. Tanzania, Sokoine University of Apriculture, pp.78-86. L., Sum. 1.,
T Reb, AL (Dept. of Food Science & Technolopy, Sokoine Univ, of Agriculture, Moroporo,
Tansania)

Cookmnp. Culttvars. Phaseolus vulpans, Tanzio Tinming,

Thirty bean ev. of ontstanding, aprononne characteristics were  evaluated for their
cookability using the Mattson type eaptl cooker. A high depree of variability was ob-
served. Multple corcelation analysis revealad that the vanation m cookability was larpely
due to ditferences i morsture imbiition ability among the bean cv. (r = -0.52). ‘I he
percentage seed coat and the relative secd size were not sipntticantly correlated with
cookalbibity.  Deternination ol mosture imbibed/ 100 g oof sced s proposed s a rational
criteniim for establishing, the  relative cookabihity. Determimation of  maoisture
imbebed- 100 g of seed i proposed as a rational criterium for establishing the relative
cookabihty of a larpe collection of hean ¢y, mstead of carryig out actual covking studics,
The cookmyg tme i mmn can then be predicted with a reasonable degree of accuracy by
substituting the determmned mosture m simple repression equations. (AS)

0560
24439 NELSON, LR HSU, KL 1985, Fileets of leachate accumulation during hy-

dration in thermalserew blancher on the water absorption and cooked texture of navy
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beans. Journal of Food Science 50(3):782-788. En., Sum. En., 39 Rel., 11 (Dept. of Food
Technology, lowa State Univ., Ames, IA 5001, USA)

Processing. Canned beans. USA. Processed products. North America. America.

Blanch water obtained from a commercal canner was cvaluated for leachates that accu-
mulated in a thermalscrew blancher during the rehydration of dried navy beans. ‘These
leachates were [ound to consist of acids, nitrogencous compounds, carbohydrates, and
ash. A factorial design expt. and a central composite desipn expt. were conducted to iso-
late and quantitate the effeats of these factors on the water absorption and linal texture
of navy beans that have been rehydrated in a thermoscrew blancher.  Factors of major
importance in the soaking water were found 1o be viscosity, divalent jon conen., and
temp. both water absorption and texture of cooked beans responded lincarly to these
factors. (AS)

0561

2RGO3 WASSIMI NUNL 1985, Genetic analyses of cooking time, nutritional, and culinary
quality in dry beans (Phascolus volparis L), Ph.D. Thesis. East Lansing, Michipan State
University. 198p. En., Sunm. Fn, 113 Ref, 1L

Phascolus vulgans. Cooking, ‘rnung. ‘Tannim content. Protein content.  Inheritance.
Crossbreeding. USAL

A study was undertaken to determine the inhenitance of cooking time and uniformity,
tannin and protemn content, and the culinary qualty of a diverse population of beans.
Light strains were crossed in diabiel and the 8 parents and F2 and 113 progenics grown at
2 locations {Isabela, Puetto Rico, and Michigan, USA) for evaluation, 1hphly signilicant
dilferences were observed among entries for cooking tune, untformity of cooking, tannin
and protein content, and for & of 9 culinary quality trans. Quick cooking characteristics
of parental stramns were transmmtted to proponies. Crosses of low x low and hiph x high
protein parents had progemes that were also fow and hugh, m protem content, tesp. Se-
lection anmed at maproving, the cooking, tme and cooking umformity, soakablity, and
palatability of beans can be practiced in generations when plants are more heterozypous
after the initial cross. Selection for low tannm and lngh protein among, | ropeny from a
cross should result in the stabilization of these trats in a single cv. [AS (Lixtract))

0562

28953 DESTHIPANDE, S.S5 CHERYAN, M. 1986, Water uptake during cooking of dry
beans (Phaseolus vulparis L), Quatitas Plantarmmn Plant Foods for fluman Nutrition
36(3%157-165. bn., Sum. Lo, 26 RRef, 1 (Dept. of Food Seience, Smith 1lafl, Purduc
Univ., West Lafayette, IN 47907, USA)

Phascolus vulgaris. Cooking. Tumng. Water content. USA.

Water uptake dunng cooking of 10 dry bean var. was investipated. Water uptake during
carly stages of cooking was characteristic of the var. although the aptimal cooking times
varied widely (5285 mumn), all the beans absorbed sinslar amounts of water when coked
for their optimal tmes. Cooking, tanes were sipnificantly correlated with water uptake
during the 1st 20 mun {r ~ -0.92) and hardness index {r = 0.76) of beans.  Most other
physical charactenstics, except the surlace area of beans, were pencrally unielated to the
water uptake duning the 15t 20 nun, optimal water uptake, and cooking tunes. No sig-
nilicant corrclation was observed between phytate content and cooking times of beans.
On cooking tor thewr resp. optumal tunes, all var. absorbed nearly 1.5 times their wt. of
water and attained a MO of about 65 pereent (wet basis). (AS)
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0563

27762 DESSERT, K. 1986. Compatibility of on-farm evaluation of hean cooking time in
Rwanda with bar drop cooking time index bean improvement cooperative. Annual Report
29:122-123. En. (Inst. des Scicnces Agronomiques du Rwanda, B.P. 138, Butare, Rwanda)

Phascolus vulgaris. Seeds. Cooking. Timing. Cultivars. Technology cvaluation. Rwanda.

Twenty Rwandan farmers who had participated in on-fars bean var, trials during the
2nd growing scason of 1985 were requested to prepare and consume cach of the var, in
their homes under traditional preparation methods,  After consuming cach of the ver.,
the farmers evaluated cooking time vsing a S point hedonic scale. Samples were also
evaluated in the lab. using the bar method. I his method consists of placing 25 sceds,
soaked overnight, in a cooker with a 90 B metal rod resting on top of cach bean. Cook-
ing lime is that required for 13 of the 25 rods to perforate the sceds. Good compatibility
between farmers’ cvaluation of cooking time under tradittonal methods and the lab,
covking index was obtained. 1kiniba and Rubona 5 were rated as the longest cooking
var. both on-farm and in the lab. The range in cooking time index between Ikinimba and
Kirundo was 15 min. (CIAT)

0564

30635 HINCKS, M.J; STANLEY, DWW, 1987, Lignification: evidence for a role in
hard-to-cuok beans, Journal of Food Biochemistry 1101):41-58. En., Sum. En, 33 Ref.,
I (Dept. of Food Scicnce, Univ, of Guelph, Guelph, Ontario, Canada, N1G2W1)

Phascolus vulgaris, Cooking. Sced hardening. Seeds. Cell walls. Canada.

Research was conducted to establish whether lignification was a possible mechanism
contributing to the hard-to cook defect in beans. Cell wall material from control and
defective beans was isolated and microscopic techniques employed 1o compare the 2
fractions. “T'ransmussion clectron microscopy indicated that K permangante-fixed material
had heavier deposition of MN dioxide i cell corners, sccondary walls, and middle lamella
of hard beans, a pattern seen during, the hipmification of plant tissue.  Cell wall material
from hard beans had a lameliated appearance not seen an the control as viewed by scan-
mng clectron microscopy. 1t s suppested that this is a result of cellulose deposition, a
process known to veeur before hpmlication, This tentat ve cvidence of lignin within the
cell walls of lepume seeds has a host of implications for hydration during cooking, cell
separation, and ultimately, texture, (AS)

Milling,
0565

2008 FLIAS, 1.G; HERNANDLEYZ, M BRESSANI, I The nutritive value of pre-
cooked lepume flours processed by dilferent methods,  Nutrition Reports International
14(4):385-403. 1976. Fn., Sun. In., 18 Rel.

Phascolus vulgaris. Nutntive value. Legume crops. Dacts. Cooking.  Analysis. Amino
acids. Protemn content. N,

The effect of different processing conditions on the nutritive value of 3 legume grains was
studicd. As repards black beans, rav whole and ground beans were soaked for 18 hin 3
liters water kg beans and then autoclaved for 15,30, and 45 nun at 16 Ib pressure (121
degrees Celsius).  Preparations were fed to young rats in dicts containing 10 percent
protein to obtain PER and apparcnt digesubility values. Ratios for wi, LA over protein
consumed were considered nepative at all cooking times for the ground beans. ‘The
digestibility coefficient for black beans was 29.8 pereent; to attam max. PER (0.94), a5
nun cooking time was required. Protein digestibiliy was 74.2 percent at 45 min. Con-
tent of trypsin inhibitors was high for the couked ground black beans but 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 lysince availability. It is concluded that prinding before cooking
in the autoclave is not suitable for preparing precooked bean flours, cither because
trypsin inhibitors are not completely inactivated or because protein quality deleriorates.
In the case of whole cooked samples, black beans require at least 30 min to render a
product acceptable from the nutritional point of view. (Summary by T.M.)

0566

29156 UEBERSAX, MLAG ZABIK, ML 1986, Processing and use of dry, cdible, hean
flours in foods. American Chemical Society Symposium Scries 312:190-205. Fn., Sum.
En., 34 Rel,, 1. (Dept. of Food Science & Human Nutrition, Michigan State Univ., East
Lansing, M1 48824, USA)

Phascolus vulgans. Bean flour. Processing. Analysis. Digesubiity, Nutritive value, Min-
cral content. Protemn content. USA.

Navy, pinto, and black heans were dry roasted in a solid-to-sohd heat exchanger, dehulled
by arr aspiration, prvmilled, and air-classified to yield whole, hulls, high protemn, and high
starch flour fractions. Promate analyses were conducted and color, enzyme neutral de-
tergent fiber, N solubifity index, oligosacchande content, SDS-polyacrylamide pel
clectrophoresis, and in vitro digestubihty were determined and resulted in @0 Ciaes e
to bean types, mill Iractions, and processing variables. Samples of all fracuons were an-
alyzed by enussion spectroscopy {or nunerals. Phytate I was present in the greatest
quantity an the protein fraction (0861 06 percent).  Protem digestibiity  of the
cotyledonary fractions, ph protein, and high starch, was simlar for both bean types;
however, dipesubility ot the hall fraction was preater for navy bean than that obtamed
from pinto bean. Al Hour fractons retamed stability duning conventional storage pro-
locols.  Qualty attnbutes of lood mcorporating fractions were objectively  and
subjectively evaluated  Acceptable cookies, donuts, quick breads, and leavened doughs
were produced using hagh fiber or high protein {ractions at moderate levels of substi-
tution (20 percent) for wheat flour. (AS)

0567

ZR2LY UEBERSAN, MAG ZABIK, ML 19810 1980 update: bean Nour product utili-
zation, Michigan Dry Bean Digest §(2):24-25. Fa., Sum. En., 1.

Phaseolus vulgans. Bean fleur, Research. Human nutrition. Processing. USA.

Research advances toward the utihration of speaific bean flour fracttons such as whole
bean flour, navy bean hulls, navy bean protein concentrate, and high starch fraction arc
reviewed.  Potential uses of bean Hour {ractions informulated food are included in table
form. (CIAT)

0508

19463 ANDRLS, C. 1981, [Iligh-protein flour from white beans.  Food Processing
42(5):64. En, Il

Phaseolus vulganis. Bean flour. Protein content. Uses.

Two igh protein flours [rom white beans are deseribed, having protein contents of 25
and 40 percent, resp. The Nours are deflavored and debittered, and intended for use in
bakery products, snacks, mulk replacers, and pasta foods. In bakery loods, the bean flour
can replace up to 30 pereent of wheat Hour. “I'he proten-rich Nours are prepared by air-
classification of cooked nulled beans. (Summary by Iood Science and ‘Technology Ab-
stracts)

Canning
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0569

21539  SELLSCHOLI', J.P.F. 1968. Beans in demand.  Farming in South Africa
43(11):21. En,, 1.

Phascolus vulgaris. Canned beans. Consumption. Human nutrition. Africa.

With the increase in the consumption of tinned and packaged foodstulfs, there is a
growing demand for small white beans, which are pencerally preferred to other types of
beans.  [lowever, spoilage in the ficld due to unfavorable weather conditions, use of
sprawling var., or long stacking periods jusuly the lack of interest in the production of a
greater proportion ol small white beans.  Pea beans, with a more upright growth habit,
should therefore be studied in more detail. (Summary by 1.13)

0570

14722 AHLOOWALIA, BS. ‘Shel” - a new variety of dry beans. Farm and Food Re-
search 10(2):58. 1979, Fn., 1.

Phascolus vulpans. Cultivars. Seed production. Composition. Agronomic characters.
Pods. sceds. Plant anatomy. USA.

The appearance, composition, cultivation, and possible uses of ‘Shel” a new var. of dry
bean developed primanly for grain seed production are desenibed. The pods are 10-12 cm
long and have 4.6 sceds each. The seeds are cream colored with purple specks, but the
seed coat may turn chocolate brown on drying and alter storage. ‘Shel” contains 20-22
percent CP and 58 percent carhohydrates. Prelumnary canning tests in 2 pereent salt,
or an tomato sauce and as chili-heans wir's mimeed beef, suggest an excellent canning
quality. (Summary by Food Science and Technology Abstracts)

0571

14255 DAVIS, D.RG BLACK, KW NELSON, IS, Protein guality of canned pinto and
kidney beans. Arkansas Farm Rescarch 29¢2):10. 1979, Fn,

Phascolus valpans. Harvesting. Maturation. Canned beans. Nutntive value. Animal nu-
tnition. Diets. Protemn content. Anmno acids, Mcthionine.

Pinto and Kidney beans can not be prown to complele dryness in Arkansas owing to
ramfall pattern. Mature beans were harvested 1wk, apart Tor 4 wk., canned in water,
stored T mos died, powdered and vsed to provide 10 pereent protem in the diet of 10
male albino rats ter 21 days Inoa 2nd tral 04 percent DI amet. was added to the dict,
aelerence standard was diet with 10 percent casem. Growth was most on casein and
leist on hean dict without extra met. thouph with met, prowth was near that on cascin
dict except lor 2 vean samples, thoupht to have germinated and to have lost protein
quality. Only aspartic acd and met. conen. in beans, of 17 amino acids, varied signil-
icantly between harvest dates, changes i neither were eritical. Results indicated that once
the beans were mature, date of harvest had no apparent effect on quality or protein; ad-
dition ol met. corrected thew amimo acad imbalance and improved their protein quality.
(Summary by Nutriton Abstracts and Reviews)

0572

28204 HOSEIELD, G UFEREFRSAX, DMLA. 1079, Canning quality esatuations of
tropical & domestic dry hean germplasm. Michigan Dry Bean Digest 3(434-9. En,, 11,

Phaseolus vulgars. Cultivars. Analysis. Canned beans. Processing. Genotypes. Nutrilive
vajue. Packaping. USA.

Seeds of 35 hean accesaions representing, plant introductions, breeding lines, and ev. of
both tropieal and domestic (Michipan, USA) ongin were assayed for proximate chemical
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composition. Seventeen of these accessions comprising several dry bean commercial class
designations were selected for canning. Beans were adjusted to 16 pereent moisture prior
to soaking and processing. Soaked and pracessed beans were evaluated for water uptake
while processed beans were evaluated further for texture (Kramer Shear Press) and pen-
cral canning quality.  Infferences among penotypes were noted for most characters.
Textural differences were assoctated with final MC in only the tropicelly adapted bean
accessions.  ‘lropical beans also showed a greater tendency to clump in the can after
cooking than drd the domestic penotypes Bvaluation of Kramer Shear Press tracings
showed textural ditferences among penotypes could be broken down into a compression
type and a shear type curve. ‘Fhese curve types appeared to be a charactenistic of the
genotype rather than aoseed coat color per se, size of bean, or final MC. These results
suggest there s considerable penctic vanation avalable among tropical bean penotypes
for nutntional and canning goality Lactors to ustly their use in breeding, programs.
Speattically, tropical bean permplasm may be of use as parents to transfer stress tolerance
and lodging resistance to comumercaally acceptable penotypes, while the bean breeder s
sunultancously breeding 1o improve nutniional composition and canming, quality. (AS)

05713

20093 ANDRIOLITL RS TOMASTCCHIO NG MACCHHAVELEL 1 ARCANMONIE,
F. 1981, Fattori clumico-natnizionadt di fagioli seechi ¢ di conserse derisate. (Chemical
and  autnitional factors o dey and canned rebvdrated beans). Indostria Conserse
SO(4):254-258. 1, Sum I, g 9 Rel. (Stazione Sperimentale per Viadustria delle Con-
serve Alimentari, Parma, 1taly)

Phaseolns vadpans Caltvars Processng K Proteins Amno acuds Starch cantent.
Canned beans, Nutniinve value Nutnent loss Dy,

Contents of Pk protem, aomo aads, and starch were determinmed an different white-
seedued (Cannclino, Bumeo die spapna, Alubia, Coronay and brown motted bean var.,
(Anma, Pinto, Taylor, Cranberry, Borlotto), The same aaalyses were performed during
the vartous steps of sndustond procesany and on the Binad products obtamed by the con-
ventional canmn technrgue and by vacuuny cantig Phe nototional quality of the final
products was also evaduated. No preat ditlerences were fonnd between white and brown
beans. Over 5O pereent of Koand 17 contents were lost durimg, normal processing, less
durmp vacuum cannming. (Author's summary)

(111

7758 LEALABY, oA DRSS LW REY, C.R. 1981, Variations in nutrient content
of commercially canned lepumes, Journal of Food Scicnce 47(3) 203-266. 1 n., Sum. I'n.,
o Rl

Phascolus vulpacee Canned beans Carbohydrate content Fat content. Protem content.
Mincral content. Ao aad,

Nuttiion mformatien tor fabel deciration on X canned Bean products was generated
throuph analyses Varcdbabiny between prodocts and varabhiny due to s of pack, pro-
duction, plant, and can wze were exaluated Vanabibts o calone content, carbohydrates,
and fats servnge waes attnbated to formuadation and procesange varations all the bean
products tested capphied protem and Feoanamaounts equal to or preater thio 70 pereent
of the US) Recommended bady Allowance serving Seasonal vanations n raw coms-
modities, Chanees e Blanchmy and o procesany methods, factuations o boansto- beai
satee ratio, wnwetl s analvical varnabality are probable causes of varations detected i
the nutrient content of the canned products Vadues are also tabulated for bean pro-
duction m ddterent <tates i the USA and for nutnients i raw beans, cooked beans, and
canned bean products iAnthors sumimary)
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0575

19717 MeDANIEL, M.R; DIAMANT, R.; LOEWEN, E.R;; BERG, ILD. 1981, Dan-
gerous canning practices in Manitoba,  Canadian Journal of Public 1lealth 72(1):58-62.
En., Sum. En., 15 Rel. (Dept. of Foods and Nutrition, Univ. of Nlanitoba, Winnipeg,
Manitoba R3T 2N2, Canada)

Phascolus vulgaris. Canned beans. 1{urnan nutrition. Canada.

In Aug. 1977, 457 Manitoba houscholds were surveyed on their canning practices. Many
incorrect and potentially dangerous practices were found including, incorrect processing
methods, use of improper containers and lids, and inadequate cooking procedures prior
to serving. Beans were the most popularly canned low-acid vegetable, yet only 17 percent
of the people canning beans used the proper pressure canning method recommended by
Agriculture Canada, and proper processing nstructions are not readily available, larpe
no. of respondents did not boil low-acid canned foods before cating to ensure destruction
of botulism toxin (Clostridium botulinum). (Extracted from author’s summary)

0576

18062 BOLLES, A UEBERSAX, MAG HOSEFIELD, G.1.. 1982, Contamination of
packaging material in processed beans. Michigan Dry Bean Digest 6(4):15., En., 1L

Phaseolus vulparis. Canned beans, Pollution. Processing. Analysis.

Processed bean quality and the condinon of fragment preces when cans were contam-
inated with linked lammated paper, printed burlap, and polypropylene packaging materi-
als were assessed. Michigan nay beang contaning 12 pereent moisture were processed.
After processing, cans were stored for 24 h and opened to evaluate bean and contaminant
appearance,  Duning the soaking process there were not changes in bean color quality
with burlap. A considerable dye leaching ftom the paper and a small amount of
polypropylene were observed; however, there was no change in bean color since the
soaking medium was discarded alterwards,  The physical integrity of the contaminants
was not sipnthcantly affected by soaking. Neither burlap nor polypropylence produced
changes in bean color after storage, but inked paper did. - Adverse coloration was prima-
ply due to an increase in contamimant siee which resulted in more dyc leaching. The
processinpor heat treatment apphed did not cause contaninant breakdown, deteri-
oration, or adherence to the beans. Recommendations to avoid mcidental pood quality
bag, matersals from a reliable source, avouhing physical damuge to bugs during all phases
of shipping and handhing to mimimize fragments, the use of proper opening, and dumping
techniques o minimize incotporation of packaging matenials, and nstructing, final in-
spection line personnel to remove all foreigne materials prior to flling. (Summary by
EDTFEC. Trans. by LA 19)

0577

19959 CHANDAN, R.C; UEBERSAX, MLA SA YLOCK, ML 1982, Utilization of
cheese whey percate in canned  beans  and plums.  Journal of Food Scicnce
47(5):1049-1653. In., Sum. Fn., 12 Ref.

Phascolus vulgaris. Canned beans. Pracessing. USA.

Navy and kidney beans were hydrated in water, then canned in brines desipnated as con-
trol, whey permeate (WD), and hydrolyzed lactose whey permeate (H1P).  1lunter Lab
Color Dilference and Kramer Shear texture analyses indicated peneral darkening and in-
creased firmness in permeate-treated beans, Total solids and ash increased sipnificantly
in the treated samples. There was a significantly lower preference for beans treated with
permeate fractions than for control beans. (Author's summary)
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0578

19458 STILWELL, M.R. 1982. Breeding dry beans for processing. I'roccedings of the
Nutrition Society 41(1):83-89. En., 25 Ref., Il.

Phascolus vulgaris. Genotypes. Canned beans. Processing. IPlant breeding.  Yiclds. Seed
characters. Cultivars.

Processing characteristics of the different bean genotypes have a great influence on ap-
pearance and acceptability of the final product. Hreceding is currently directed toward the
production of high yielding genotypes over a wide range of environmental conditions and
the preservation ol 3 characteristics that the grain must have in order to meet specific
quality standards (appearance, {lavor, and texture).  Processing characteristics of high
yielding bean genotypes selected fronmy the CIAT bean germplasm collection and charac-
teristics ol adaptability to different environments are given. ‘Fhe latter were assessed by
parameters such as mean yield of the var,, regression cocllicient (b), and mean square
deviations {rom regression. Among, the selected materials are Seafarer (1034 kgrha, b =
0.77), Ex Rico 23 "1453 kprha, b = 1.03), $-630 (1704 kpiha, b = 1.23), Jamapa (1627
kpha, b = 1.05), 1309804 (1760 kg ha, b = 1.22), and San Fernando (1552 kg/ha, b
= 1.09), among others. (Sumamry by EDITEC. I'rans. by L.MUE) GO1

0579

22944 HUANG, Y. 15 BOURNE, MLC. 1983, Kinctics of thermal softening of vepeta-
bles. Journal of Texture Studies 14(1):1-9, Fn., Sum, En., 12 Ref., 1l

Phascolus vulgaris. Processing. Canned beans. ot water treatments, USA.

The rate of softening in several canned vegetables (including Phascolus vulgaris) during
the retort process was studied. The rate of softening is consistent with 2 simultancous
Ist order kinetic mechantsmis, mechanism 1 acting on substrate a and mechanism 2 acting
on substrate b. The rate constants for mechamsm 1 are 10 times or more greater than
the rate constants for mechantsm 2. Approx. 85-90 percent of the firmness of the raw
commodity ts coninbuted by substrate a and the remaining firmness is contributed by
substrate b, Mcechanism s probably due 1o pectic changes in the interlamellar layer.
The brochenucal nature of substrate bas a matter of speculation. T he apparent Arrhenius
activation cnergies range from 5.1 to 350 kealimole. The data indicates that softening
kinctics of vegetables 1s more complex than formerly assumed. (Author’s summary)

0580

29188 ADSULE, PG5 DAN, AL SATYANARAYANA, AL RAJENDRAN, R, 1984,
Studies on the suitability for canning of new french bean (Phascolus valgaris) selections.,
Journal of Food Science ind Teeknology 21(4):203-205, Fo, Sum. Fag, 4 Ref. (small In-
dustries Service Inst.,, Government of India, 65/1 GS'T Road, Guindry, Madras-600 032,
India)

Phascolus vulgaris. Snap beans. Cultivars. Canned beans. Organoleptic properties. Stor-
age. India.

Four selections ol french beans developed at the tndian Institute of orticultural Re-
scarch (Banglore, India) were assessed for physicochemical characteristics and suitability
for canning. Sclection No. S and 2 were found better than cheek var. Contender, which
is reported to be the best for canning. Organoleptic score of canned french beans during
storage for 12 mo. s included. (AS)

0581
26027 DRAKE, S RINMAN, B.K. 1984, Capned dry bean quality as influenced by

high  temperature short tme (1FIST) steam blanching.  Journal of Food  Science
49531 8-1320.  En., Sum., i, 15 Ref. (United States Dept. of Agriculture, Agricul-
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tural Rescarch Service, Irripated Agriculture Rescarch & Extension Center, Washington
State Univ., Prosser, WA 99350, USA)

Canned beans. Cultivars. Phaseolus vulgaris. Processing. Seed characters. Sced color.
USA. Water content,

High temp. short time (H'TST) stecam-blanched dry beans had greater drained wt. and
shear values than water-blanched dry beans. The MC of dry beans was greater alter
water blanching. Subjective grade was closely related to drained wt. and shear values, and
HTST steam-blanched dry beans.  Water-blanched dry beans were lighter in color than
IFTST steam-blanched dry beans.  As length of HTST steam blanch was increasced,
agtron color of the beans darkened. High quality canned dry beans can be produced with
I'TST steam blanching with energy and time savings, but differences between water and
ST steam blanching and canning quality is highly dependent on cv. and length of
ITEST steam blanch. (AS)

0582

20707 KALDY, M.S. 1985, An improved shaking apparatus to measure matting in
canned beans.  Laboratory Practice 34(6):90. Fn., Sum. Fn, 2 Rel, . (Agriculture
Canada Rescarch Station, Lethbridge, Alberta T1J 411, Canada)

Phaseolus vulgaris. Canned beans. ‘I'echiology. Canada,

A shaking apparatus was moditied to measare the o tent of matting (clumping) in canned
beans processed 1 heavy sauce. “The operational procedure is stmple and relatively quick.
Wt of beans remaming on a stainless steel screen after shaking indicates the extent of
matting. Beans with the lowest matung index are preferred. The device can be used by
both plant breeders and processors to assess the mating quality of beans. (AS)

0583

29716 THSEKWA, B, 1985, Laboratory studies on production of canned Mboga Ya
Maharage. 2. Heat processing and product guality,  Mededelingen van de Faculteit
Landhouwwet Fnschappen Rijksuniversiteit Gent S13):1393-1399, Fn., Sum. Fn., NL, 8
Rel. (Laboratory of Food Chemistry & Microbinlogy, Faculty of Agricaltural Sciences,
State Univ. of Ghent, Coupure Links, 653 B-9000, Ghent, Belgium)

Phascolus valpans. Canned beans. ‘Temperature, Timing. Orga-=nleptic propertics. Pro-
tein content. Nutritive value, ‘Tanzama. Belgium.

Heat processig factors and their effeet on the quahty of canned Mbopa Ya Maharage a
food eaten with rice, maive, cassava, or banana meal, were studied. A bean:sauce ratio
of 45.0068.5 (wt,wi) was found satistactory for filhing cans, Retorting canned Mboga at
121 degrees Celsus for 36 mm pave a product of acceptable organolpetic quality and
promising storage properties. Charactenstic composition of the finished canned Mboga
are: total solids, 29.4 percent; pil 5.6, CP, 8.7 pereent; and ether extract, 3.7 percent,
lrurther mvestigation 1s required to deternmne the stability of the product in different
storage conditions, as well as the feasibility of using larger cans to contain more product
in order 1o favor both the producer and the consumer. (AS)

0584

29196 VAN BUREN, J; BOURNE, M.; DOWNING, D.; QUIEALE, 1); CHASE, kg
CODMISTOCK, S. 1986, Processing Factors influencing splitting and other quality char-
acteristics of canned hidney heans. Journal of Food Science S1(5):1228-1230. Fn., Sum.
Fng, 12 Rel. (Dept. of Food Science & ‘Fechnology, New York State Apricultural Exper-
iment Station, Cornell Univ,, Geneva, NY 14456, USA)

Phascolus vulgaris. Processing, Canned beans. Cooking. Water absorption. ‘Temper-
ature. ‘Timing. 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 ate temp. of 66-71 degrees Celsius in solulions
containing 150-350 PPMCACI.2. Treatments giving lower gain in wi. during soaking led
to less splitting. lower splitting was associated with lower drained wt. and firmer
cooked beans. (AS)

DEVELOPMENTAL ASPECTS

0585

4350 LOEWENBERG, J. The development of bean sceds (I’hascolus vulgaris L.). Plant
Physiology 30(3):244-250. 1955. En., Sum. En., 32 Ref.

Phascolus vulgaris. Seeds. Laboratory experiments. N. P. Pods. Analysis. Cytology.
Developmental stages. Composition. Plant respiration. Water content. Mineral content,
Timing. Plant assimilation. Cotyledons, Epicotyl.

The development of bean seeds has been described on a cellular and orpan basis in terms
of dry wt,, nitrogen content, phosphorus content, fresh wi., and rate of oxygen uptake.
A companson of the per cell values of various plants indicates that while the cells differ
in size and content, their rates of oxygen uptake are comparable. (Author’s summary).

0586

20100 WALKER, K.A. 1974, Changes in phytic acid and phytase during carly develop-
ment of Phascolus vulgaris L. Planta 116(2):91-98. En., Sum. En., 19 Ref., II.

Phascolus vulgaris. Colyledons. Iinzymes. embryo. Water content. Developmental
stages. Analysis. Amino acids.

Changes in phytic acid, phytase, and inorpanic phosphate were examined in the cotyledon
of Phuscolus vulparis cv. Taylor’s Hortcultural duning embryogeny and germtnation.
Embryogeny usually took 36 days; phytic acid was accumulated most rapidly between
days 24 and 30, during which tne refativaly high values of inorganic phosphate were
observed i the cotyledon. levels of morganic phosphate in the developing cotyledon did
not decrease until the debydration phase, and this decreace could not be entirely ac-
counted for by the residual synthesis of phytic acid during this time. Phytase activity was
undetectable during embryogeny, but a rapid rise in phytase activity was observed after
day 2 of germination. This rise was well correlated with the disappearance of phytic acid
from the cotyledon. Phosphate levels remaned much lower than those observed during
cimbryogeny. (Author’s surniary)

0587

14766 CONDE M., C.A. Cambios quimicos y nutricionales del [rijol Phascolus vilparis
L. durante ¢l proceso de maduracion del grano.  (Nutritional and chemical changes of
beans during grain maturation).  Tesis Inp. Agr. Guatemala, Universidad de San Carlos
de Guatemala, 19752 bs., Sum. Es., 55 Rel., 1.

Phaseolus vulgans. Plant development. Maturation. Nutritive value, Cooking. Protein
content. Digestibility. Seeds. Pods. Amino acids. Analysis. Animal nutrition. Diets.

The effect o maturation on the chemical composition and nutritive value of black bean
grain was studied. Four samples were harvested the st 72 days after planting and the
others at 8-10 days intervals between samples. Sample no. 4 was divided in 4 A" and 4
"B Sample 4 "A7 was harvested and immedsately lyophilized, grinded and stored, and
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sample 4 "B* was harvested and then sun-dried for 3 days. A part of cach one of the 5
samples was cooked in autoclase for 15 min. The 5 samples were divided into 5 raw and
5 cooked ones. During maturation, an increase was observed in protein, fat, crude fiber,
and ash content while water and free amino acids decreased. An increase in the amount
of lysine and total S-amino acids increased as well as the eclivity of growth inhibitors.
T'he fraction solutle in NaO1l increased; solubility in KCI deereased, while the fractions
soluble in water and alcohol remained constant. ‘I he nutritive value decreased with mat-
uration; this, instead, did not have any cffect on protein digesubility. Results indicate that
the reduction in nutnitive value can be explaned by the presence of residual toxic factors,
that are heat-resistant and present in the different pigments formed during maturation.
It was also conaaded that dipestibility was not affected by the parameters under study,
Finally, results demonstrated ihe unportance of carrying out biochemical and physiolog-
ical studies tn order to evaluate the role toxic lactors, the diflerent protein fractions, and
amino acid compaosition play on dipesubility and nutritive value of lepume sceds.  (Au-
thor's summary. Trans. by LN

U588

10872 SUN, SAL et al. Protein synthesis and accumulation in bean cotyledons during
growth, Plant Physiology 61:918-923, 1978, )F'n., Sum. tn., 33 Ref,, 1.

Phascolus vulgaris. Proteins. Seed. Analyas. Cotyledons Antibodies.  Antisera. Protein
content. Laboratory experiments. Growth.

Analysis of total proten, speedic and protein synthetic activity i vitro confirmed that
mnrense protan synthess and accumulation occurred as the french bean seed grew from
1210 20 mm o lenpth. There was no plobubn-1 {G1) fractuon in 6-mm seeds and only
very small amounts were synthesized m seeds less than 9 mm long but the 7.9 mm stapes
represented a 2day transtion peniod over which penctic information for the Gl protein
cecame wetively expressed. G oaccounted for at least $0 pereent of all protein synthesized
m this tssue duning the following 14 days, and at matunty was the major storage protein,
representing some 50 pereent of the dry seed protein. Cell free protein synthesis assays
clearky showed Gl opolypepudes o be amang the polysome-directed products. (Author’s
sumnury)

STORAGE

0589

THT0 JACKIX, M. DE NIL lnfluencia de armazenamento c diferentes tratamentos de
maceracuo ¢ coccara na qualidade de feijoes (Phascolus vulgaris 1) enlatados, (Influence
of storage and dilicrent soaking and cooking treatments on the quality of canned heans).
Tese Mag. Scio Sao Paule, Brasil, Unisersidade Federal de Campinas. Facultad de
Ingenharia de Alimentos ¢ Agricola, 1978, 148p. Pt., Sum. Pt Fu., 87 Rel, N,

Phaseolus valparis. Cookimg. Canned beans, Storape. Soaking. Cultivars.  Protein con-
tent. Water absorption. Seed. Composttion. pH. Nutritive valoe, Processing. Brazil.

The mam purpose of tis work was to test the effect of soaking and cooking periods on
ditterent var, ol dry beans used {or canming. Lhe vars used were Rosinha, Carnoca, Rico
23 (black beans), Bico de Oura, and Pirata beans prown dunng the rimy and dry sea-
sons. lests were performed soon atter harvest and at 12418 mo. of storage, resp. Soak-
g processe s were as follows:s water at 29 deprees Celaus lor 8 he 0.5 pereent sodium
hexametaphosphate (SHIMP) solution at 25 deprees Celwius for 8 Iy water at 25 deprees
Celsius for 3 h, alter scalding; water at 60 deprees Celsios for 1 hyand 0.5 percent SHMP
solution at 60 deprees Celsius for 1 h. Cooking periods were 20, 30, or 40 un at 121
deprees Celsius, Protein content was stenilicantly hipher for dry season beans, especially
for Theo de Ouro and Rico 230 Soaking did not increase water absorption when using
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0.5 pereent SHMP solution; however, cooked beans were significantly more tender and
showed a greater wi. gain when SHMP was used, independent of the stage of the process
at which it was added. For assessing the 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 the
C.V. of force was considered. ‘I'he beans were classified as tender by the testing pancl
when the medium foree applied in the Instrom was less than 1200 gf and the C.V. less
than 32 percent. Alter 1 yr of storape beans did not become tender even after 40 min
of couking, when only water wis used for soaking and cooking. 'T'he use of 0.5 percent
SHMP solutions as filling liquid dispensed with the nccessity of soaking and made it
possible to obtain a product considered “ideally” tender by the testing panct after 30 min
of cooking. {Author’s summary)

0590

12340 NORDSTRONM, C.L; SISTRUNK, W.A. Elfect of type of heaa, moisture level,
blanch treatment, and storage time on quality attribut . and nutrient content of canned dry
beans. Journal of Food Science 44(2):392-395. 1979, Ln., Sum. En., 20 Ref.

Phascolus vulparis. Water content. Storage. Mineral content. Vitamin content. Process-
ing. Plant habit. Canned beans. Nutritive value, Blanching.

The study was conducted on canned dry beans includig 8 types, 2 moisture levels, 4
blanching treatments, and 4 storage tmes. Low original moisture level belore soaking
resulted i hipher water uptake ratios in all beans except Pinks and Avenger.  Drained
wt. were higher in bean types that had lower shear press readings. Beans blanched in
steatn and lots contmmng 16 percent iniial moisture were finmer in texture. Blanch
miethod did not altect percentage sphits, but type and storape time created sipnificant dif-
ferences. There were differences among types in ribollavin and vitamin . Both vitamins
decreased during storape of canned beans, but only riboflavin was lower in beans of 16
pereent moisture, and blimched i stearn as compared to water. Carbohydrate composi-
ton was significantly diterent between types of heans, but the greatest differences were
in hermceliulose. Steam blanching leached out less sugars and high blanch temp iereased
the solubility of cellulese. Dwarl Horticulture no. 4 rated highest in quality followed by
Red Kidney, Navy, and Pinto. {Author’s summary)

0591

18703 GRANGIE, A, 1980, Vicillissement des graines de Phascolus vadparis (1) var.
Contender, 1. Filets sur Ly permination, fa vipuer, L teneur en can et la variation des
formes detazote. (Aping of seeds of Phaseolus sulparis ev. Contender. 1. Fifeets of
permination, vigor, water content, and sariation of forms of nitrogen).  Physiologie
Vepgetale 18(4):579-586. I'r., Sum. Fr,, Fi, 29 Ref, L.

Phascolus vulparis. Sced. Storage. Gernunation. Seed vigor. Water content.  Sced char-
acters. N, Analysis.

Kidney bean seeds were stored for 3 yroin Focold (2 degrees Celsius, 30 percent RET), S-
dry (22 deprees Celstus, 028 pereent RED), and F-wet (22 deprees Celsius, 60 percent RIT)
conditions. MC reached a steady state value according to external R1L In F conditions,
the studied parameters remained constant during the 3 yr of storage. In'S and mainly in
H conditions, an important decrease in vigor and germination was observed. Other cf-
feets such as root system modifications (S and F), abnormal scedhing (1), and hard seeds
(§) were also studied. In' S conditions, a decrease in globubn N and at the same time an
increase in albunmin N owere observed. Vanations in macromolecular associations may
be responsible Tor these modiications. Ttis probable that aibumins and globulins, defined
only by solubibty properties, are heterogencous and allow possible transformations be-
tween protein reserve molecules, (Author’s summary)

217



0592

17321 MORA C., M. 1980. Eiccto de Ia humedad y temperatura sohre el endurccimicnto
de frijol (Phascolus vulgaris 1..) almacenado durante scis meses. (Effect of moisture and
temperature on the cooking time of beans stored for six months).  Apronomia
Costarricense 4(2):195-197. Es., Sum. Fn., 3 Ref.

Phascolus vulgaris. Storage. Water content. Cooking. Timing. Laboratory experiments.
Costa Rica,

Cooking times for dry black beans stored during 6 mo. at 15, 20, and 25 degrees Celsius
and 9.3, 13.0, and 154 percent MC were measured, Except for a slight increase in
cooking time for beans stored at 25 degrees Celsius and 15.4 percent MC after 6 mo.
storage, no other change was noted. A fairly constant difference between the time needed
to reach 90 and 100 percent soft beans was found during the cooking tests. Under the
tested conditions, cooking time was considerably reduced when samples were soaked
overnight.  More research is required to establish sale storage condittons for different
bean cv. and storage time. (Author’s summary)

0593

20074 BASS, L.N. 1981, Report of the seed moisture and storage committee working
proup on sced storage 1977-1980. Sceed Science and Technology 9(1):245-248. En., Sum.
En., Fr., De.

Phascolus vulgaris. Sceds. Water content. Storage. Temperature. Timing. Germination.
USA.

No unified project is reparted, but briefly details are given of expt., some of which are
still incomplete, carried out by individuals or simall groups of workers.  Phascolus
vulgaris sceds dried at 38 degrees Celsius for 8 h to 10-11 pereent MC owere found to
germinate best after sealed storape for 1 yr at 21 degrees Celsius. (Extracted from sum-
mary by Field Crop AYstracts)

0594

16765 NMOSCOSO, W. 1981, Electo del almacenamiento a alta temperatura y alta
humedad sobre algunas caracteristicas Fsicas y quimicas del frijol. (Effect of storage at
high temperatures and high humidity on some chemical and physical characteristice of
beans). In Reunion Anual del Proprama Cooperative  Centrommericano  para ¢l
Mejoramicnto de Cultivos Alimenticios, 274, Santo Domingo, Republica Dominicana,
T9R1. Memoria, Santo Domingo, Sceretaria de Fstado  de Agricnltura, v.I-A, pp
SEF5-1-SEFS-36. Fs., 28 Rel., 11

Phascolus vulpans. Sced characters. Storage. Water content. ‘Temperature.  Cooking.
Timing. Dominican Republic,

A technical analysis of hicrature on the effect of high temp. and RH duning storage on
bean seed water absorption, culinary properties {couking time, coloring, and flavor), and
on chemical chanpes associated with pectic substances, phytic acid, and minerals is given,
It was concluded that: (1) the problem of hard hulls is more evident in dry beans with a
water content less than 1S pereent, in addition to var. and climatic factors and those re-
fated to caltural practices; (2) storape under conditions of high R and temp. favors wa-
ter permeability of the hulls; (3) storage under these conditions results in a reduction of
the causes of soflteming; (4) dissolution of pectic substances during cooking follows 1st
order kinetic -cactions; (5) storage under these conditions causes a reduction in phytic
acid content; (6, under the mentioned storage conditions, pram has a greater loss of sol-
utes of low mol. wt. during soaking; (7) the causes of softening and the dissolution of
pectic substances show a high correletion with the causes of monovalent to bivalent
cations; (8) beans stored at hiph REL and temp. lose their property of quick cooking,
(Summary by ALC. ‘Trans. by LML) 10
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0595

16764  VALLE DE MEJIA, E. DEL 1981, EFfecto de diferentes condiciones de
almacenamicnto sobre el desarrollo de la dureza del frijol. (Effect of different storage con-
ditions on the development of hean hardness). In Reuninn Anual del Programa Coaper-
ative  Centroamericano para o Mejoramiento de Cultivos  Alimenticios, 27a., Santo
Domingo, Repiblica Dominicans, 1981, Memoria. Sante Domingo, Sceretaria de Fstado
de Agricultura, v.1-A, pp SEF6-1-SEF6-20. Fs., 23 Ref,, I,

Phascolus vulgaris. Storape. Seeds. Deterioration. Sced color. Temperature. Timing.
Tannin content. Water content. inzymes. Cooking.

The effect of storage in black bean var. Suchitin and red bean Rojo de Seda (MC of 9,
13, and 17 pereent) during 2, 4, and 6 ma. at 4, 20, and 36 degrees Celsius and different
mixtures of CO2 and 02 on bean hardness, bean MC, and walter absorption, cooking
time, tannin content, and polyphenol oxidase enzyme activity is studicd. Storage Ume
increased both bean hardness and cooking tme.  FHowever, hardness and cooking time
do not correlate s “ficantly, suggesting that these 2 characteristics are of different na-
ture; the Ist, related to the seed coat and the 2nd, to biochemical factors of the
endosperm. At higher temp. and higher storape moisture, bean cooking time was longer;
morcover, high humidity (17 percent) favored Tungal development. ‘There was a negative
and significant correlation between bean hardness and the coelficient of water absorption.
Beans required longer cookmp tune when stored in an 02 enniched atmosphere in com-
parison with a CO2 atmosphere, indvating that hardness is an oxidative process. ‘Tannin
content decreased with storage tune, espeaially at ligh temp. In the case of black beans,
this decrease oceuried along with an merease in polyphenol oxidase activity.  Observa-
tons showed that red var underwent more changes during storage. it is recommended
to: (1) store beans with the lowest MC possible; (2) the storage site should be dry and
venulated; and (3) when possible, the exposure of stored beans 10 02 should be avoided.
(Summary by A J.C.Trans. by LALE)

0596

TR06T  GONZALEZ DE MEJIA, E. 1982, Fleeto de diferentes condiciones  de
almacenamients sobre el desarrollo de fa duresa del frijol. (Fifeet of different storage con-
ditions on bean hardening). Archivos Latnoamericanos de Nutricion 32(2):258-274. Fs.,
18 Ref., 1L

Phascolus valpanis. Storage. Seed. Water content. ‘Temperature. Cooking. Seed charac-
ters. Tannin content.

The cffect of different storage conditions (bean MC, 9, 13, and 17 percent; 40, 60, and
80 RIL, resps temp, 4, 20, and 36 deprees Celsius; available )2 repulation by injecting
CO?2 into the starage contuners) on the hardness, cavking time, and water absorption
of sceds of black bean var. Suchitan and red bean var. Rojo de Seda was studied. Tannin
content and polyphenol oxiduse activity were also determined, A significant relationship
exists between storape tme and grain hardness and cooking time. Cooking time was
longer swith pram with 13 pereent M than sith those containing 9 percent. Grains with
17 percent MC were anfected by fungi, especially at higher temp.  The correlation be-
tween bean hardness and MC was not sipmificant. The correlation between hardness and
cooking time was only statistically signuficant for black bean Suchitan, Storage tenip, was
another factor that aflected cookimp time, the latter increasing, with increastng, temp.
Heans stored under nonmal wr conditions required a lonper cooking time and were harder
compared with those stored in v CO2-rich atmosphere. There is a sipnilicant negative
refatonship between bean hardness and the coelficient of water absorption. “Fannin con-
tent decreases with storage tme, especially at hgh temp. In black beans, this reduction
15 accompanied with an increase in the enzymatic activity of polvphenol oxidase. ‘T'he red
bean var. tended to undergo more changes during storapge. (Summary by EDITEC.
T'rans. by T.ALIE)
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18073 LUSE, R.A. 1982, Fstudios realizados por ¢l Centro Internacional de Agricultura
Tropical (CIAT) sobre ¢l problema del endurecimiento del frijol. (Studics conducted by the
Centro Internacionul de Agricultura Tropical (CIAT) on aspects regarding bean hardness).
Archives Latinoamericanos de Nutricion 32(2):401-414. Es., 11,

Phascolus vulgaris. Sced coat. Storage. Cooking. Human nutrition. Sced treatment.
Colombia,

Rescarch work conducted by CIAT's Food Quality and Nutrition Lab. on the develop-
ment of hard sced coat in stored beans, its interrelationship with water absorption, its
relationship with sced treatment with edible oils, and its physicochemical characters (still
in progress) is described and analyzed in detail. ‘These studies are based on well-delined
standardized tests as well as on the use of genctically pure bean fines developed by
CIAT's bean improvement program. The lollowing factors are used to describe nutri-
tional value and consumer aceeptability: protein content, water absorption, cooking time,
broth thickness, Navor and texture, and the tendencey to develop a hard seed coat during
Storage. The problem of hard sced coat can be minimized in some bean var. by storing
[reshiy harvested sced under low temp. conditions.  Housewives can reduce the elfect of
hard sced coats by soaking beans for a prolonged period under cool conditions, (Sum-
mary by F.G.'Trans. by L.M.1.)

0598

IR595 ROZ.O, C. 1982, Fileet of extended storape on the degree of thermal softening
during cooking, cell wall conmponents, and polyphenolic compounds of red kidney heans
(Phascolus vulguaris), PhoI). Thesis. Ithaca, N.Y., Coracll University. 143p. En., 22 Ref.,
1l.

Phascolus  vulpans, Sced. Storage. Sced characters. Cooking. Analysis. Cell walls,
Phenolic content.

The effect of storape under simulated tropical conditions of high temp. and R11 on
hardness, cell wall constituents, and polyphenolic campounds of red kidney beans was
assessed. Three storapge conditions were used: (1) 0 degrees Celstus, cold room storapce
(control); (2) 30 deprees Celsius, 80 pereent R, (1) 40 deprees Celsius, 80 perecent R1L
Samples of beans for chemical and textural analysts were taken at 0), 2, 4, 6, and 8 mo.
Cotyledons and seed coats were separated before chemical analysis. “The hardness of
cooked heans increased signticantly due to storage as shown by individual puncture
measurements. Fguhbrium MC were not reached for beans of treatments 2 and 3. Sip-
nilicant mcreases i cell wall contents measured as neutral detergent residue (NDR) oe-
curred in cotyledons darmg storape at 30 deprees Celstus but not at 30 deprees Celsius.
Hemicelluloses and cell wall N contents mcreased sipnificantly at a0 degrees Celsius,
showing high correlation with hardness of beans. Acid deterpent residue (ADRY, lignin,
and cellulose values did not change i any of the treatments. “I'races of condensed tannins
and phenols were Tound in cotyledons.  These results supgeest that Maillard polymeric
material synthesis occurs in cotyledons durmg storage. The increase in hemicelluloses
and the presence of the Madlard polymer coats increased in the 3 treatments during
storage. The ADR content in seed coats of beans stored at 40 deprees Celsius increased
and wis Iphly correlated with hardness of beans. “This effect was not found in beans
stored at 30 deprees Celsius, ADR nitropen contents aincreased sipnificantly, showing
high correlation with hardness. Cellulose content and extractability of condensed tannins
and phenols decreased sipnificantly during storage, showing Inphly sigmificant nepative
correlation with hardness.  Increised touphness of seed coals may be caused by forma-
tion of protemn-tanmn complexes and/or polymerization of pulyphenolic compounds with
subsequent bonding to cell wall components.  (Sumimary by Dissertation Abstracts
International)
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23927 SARTORI, M.R. 1982, Technolopical quality of dry beans (Phascolus vulgaris
L.) stored under nitrogen. PhuD. thesis. Manhattan, Kansas State University. 66p. En.,
Sum. En., 70 Ref., NI.

Storage. Cooking. Timing. Sced coat. Seed color. Palatability. USA. Sceds, Plant anat-
omy. Dictary value. North America. America.

Pinto beans (initial MC 14.7 percent) were stored Tor cqual to or less than 6 mo. at 75
degrees Farenheit and 75 percent R under: (a) forced air (10 cm3/min, 75 percent RIT);
{b) forced N2 (10 em3/mnin, 75 percent RID; o (¢) in cotton bags. Samples were taken
after 2, 4, and 6 mo. and evaluated for quality.  Changes in cooking time, texture, fat
acidity, and Navor during storage were penerally similar for all treatments. FFlavor scores
indicated that the flavor quality of beans was reduced during storage; (b) resulted in a
slight tendency Tor beans to retan a raw vegetable flavor and to develop less beany Navor
characteristics. A light-colored seed color, characternistic of newly harvested beans, was
retained with (b) throughout storage. (Dissertation Abstracts International)

0600

20029 BRESSANI R 1983, Fifeet of chemical changes during storage and processing
on the nutritional quality of common beans. Food and Nutrition Bulletin 5(1):23-34. En.,
I8 Ref, 1 (Disision of Apriculture & Food Sciences, Inst. of Nutrition of Central America
& Panama, Apartade Postal 1188, Carretera Rooseselt, Zona 11, Guatemala, Guatemala)

Phascolus vulpans. Storage. Processing. Cooking. Germination. Nutritive value. Timing.
Guatemala.

Examples of the cllects of storage and procesang (milling, cooking, germination, and
fermentation) on the nutribonal value of food fepumes, in particalar beans, are piven.
On the basis of current home practices in Gaatemala (standard cooking, hardness at g-
force of Y0), beans stored at 35 degrees Celsius and 85 percent RET for 6 mo. required
over 210 min o soften with the subsequent decrease e protem qualdity and increased en-
crpy costo Hiph monture i e pram favors lardenimg as storage tme increases. Al-
though the mechanim of the hard to cook condition 15 not fully understood, it s
probably related to anincrease i the bound protem i the seed coat and aleurone layer,
Milling, techniques have boen developod 1o masimze the aleurone layer. Milling, tech-
niques have been developed to masinnse the yield of edible fractions since milling of food
leguimes by both wet and diy methods has disadvantages. Roasted beans had a protein
Quahity cqual to or better than that of cooked bean (bed heat exchange dryer operated at
190-200 degrees Celsins for 2030 ), a sunilar treatment wis uselul to preserve cooking
characteristics of the product. Tnorat feeding tals protem quality was better when
extrusion cooking or drum deving (in that order) was vsed than when beans were
autoclaved.  Germunation increases the vitamm content of lepumes but its effect of pro-
temn quality should be studicd. Fermentation increases vitanmn and protein contents, in-
creases the availability of various nutrients, and removes antiphysiological factors. The
role ol polyphenolic compounds during cooking should be established.  Areas that re-
quire further rescarch to improve avadability, utifization, and nutritive value of legumes
are pointed out. (Summary by EDITEC. Trans. by 1L.ME)

0601

26063  BRESSANI RG BRAVIAM, LG ELIAS, LG, 1983, Elfects on nutritional
quality of food Tegumes from chemiead changes throuph processing and storage, In Shemlt,
LW, el International Conlerence on Chemistry and World Food Supplics: The New
Frontiers: Papers presented. Oxford, Fogland, Pergamon Press. pp.491-503.  En, Sum,
En, 38 Rel, 1. (Inst. of Nutrition of Central America and Panama, 1.0, Box 1188,
Guatemala City, Guatemala)

Cooking. Guatemala, Nutnitive value. Prascolus vulgaris. Processing, Storage.
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To demonstrate the effect on nutritive value arising from chemical changes induced by
storage and processing of food, legumes were chosen because of their importance in hu-
man diets.  Chemical components, most of them nutrients, found in fuuds as produced
are affected by production, storage, processing, and consumption conditions.  Improper
storage will increase the hard-to-cook condition in common beans already initiated during
postharvest processing.  Dry or wet processing techniques, 1f praperly carried out, will
inactivate antiphysiological substances and increase nutritive value, Improper processing
will result in low digestibilty of the protein, Germination and fermentation result in
higher levels of vitanuns and increased avinlabilty of nutnients, but permination effects
have piven contradictory results. tnadequate storape of processed food legumes reduce
their nutritional value and thus the nutritional quality of diets. Recommendations for
rescarch include the understanding ol the hard to-cok problem,, the chemeeal nature of
low protemn digestubility and resistance 1o nsect attack. (AS)

(10,002

22183 JONES, PALEB; BOUL R, Do 1983, ‘Ihe eause of reduced cooking rate in
Phiseotus sulgaris following adverse storage conditions.  Journal of l'ood Science
49(2):023-649.  Fn., Sum. Fn, 20 Rel, 0 (Dept. of hotany, Univ. of Durham, Science
Laboratories, South Road, Durliam, Dit1 3LE, England)

Seed. Storage. Cookimg. Sced characters. Human nutiition. Umited Kingdom. Furope.

The nterrelationshup between reduced cell separation tate, reduced imbabition value, and
reduced pectin solubshity was wmvestiated with reference to reduced cooking rate
Phascolus vulpans, also termed the hardbean phenomenon. 1t was found that reduced
imbibiion value and reduced pectin solubility can both Cause a reduction m the rate of
cell separation duning cooking of beans and hence wn increase i their cooking tune, and
that these 2 factors act synerpistically Accompanying sviptoms are solute leakape dur-
ing, soaking due to membrane hreakdown, phytin catabohsm, and peeun demethylation,
all of which are key factors in the development of hardbean, (AS)

0603

22181 JONES, PALBS BOULTER, D, (983, The analysi< of development of hardbean
during storage of black heans (Phasealus vulgaris o) Qualitas Plantarum 33(1):77-85.
', Sum. Fog, 19 Ref, 1L (Univ. of Durham, Dept. of hotany, Science Laboratorices,
South Road, Durlam, D 3LE, Fogland)

Phascolus vulparis Sead Storage Seed charadters. Caooking. Starch content. Carbo-
hydrate content. Water content Umited Kmypdom

The course of development of hardbeans of Phaseolus valpans was followed during
storage. After 30 days seed viabihity dropped capidly and atter 50 days leakage of solids,
which hid remamed constant untl then, increased vapidly. Inereased metabolie activity
led to phytin hydrolvas and membrane detenonation leading to teakape of Ca and Mg
and then to pectin desolubihization and textural detenioration, e, hardbeans. (AS)

000

24242 LIEON M, Do 1983, Evaluacian de resultados del almacenamiento de frijol negro
en silos famitiares en fa Cindad de Guatemala. (Eyvaluation of resolts of stored black beans
in Family sitos in Guatemala City), Fesis Iy Apr. Guatenmsala, Universidad de San Carlos
de Guatenala. 171p. Is,, Sann. Es., 30 1tel., 1.

Storage. Seed. Water content. Cookmg. Ty, Germimation. Guatemala, Composition,
Developmental stages. Central Amenca America,

At the Instituto Nacona) de Comercrahzacion Agricola, Guatemala City, Guatermala, a
study was conducted to compare results of black beans stored m fannly sitos (Guatemala
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type) with those obtained with storage in bags in open storchouses. In family silos, beans
were stored with 12, 14, and 16 percent MC and received doses of 0, 1, 2, or 4 tablets of
phosphine (P113) at the beginning of storage for pest control.  Beans stored in
storchouses hardened faster, lost faster their gernunating power, and were invaded more
rapidly by storage fungi. In the silos, pran with MC between 1214 percent hardened
less and fost less permmating power than gram ensiled with 16 percent MC. Further-
more, in the case of pramns with 16 percent MC, the dose of 4 tablets of PI1d interacted
with grain MC and produced greater hardening and larger loss of germinaling power,
Among treatments used 1 the silos the teatment consisting of 12 pereent MC and 2
tablets for PH3I resulted in better gram conservation. [AS (Ixtract)-CIAY)

0n0)s

26919 MORA, MLAL 1982 liempo de coccion del frijol (Phascolus vulparis 1..)
almacenado durante un ano a 13 ¥ 16 por ciento de lannedad y 25 prados centiprados,
(Cooking time of beans stored for one year at 13 and 16 pereent moisture and 25 degrees
Celsius). Teenologia en Marcha 6(2):37-38. s, Sum. Fs., 4 Rel.

Cooking. Costa Rica. Phaseolus vulpans. Seed. Storape. Temperature. Timng. Water
content.

Recently harvested beans were stored at 25 deprees Celsaus with 13 and 16 pereent
moisture lor 1 oveoan plastic, ae By ht cortumers. Part of the beans were initially exposed
to ar at 125 deprees Celaus tor 00003, and & i Lo evatuate the ellect ol this treatiment
on chanpes an coobing tme darmy storaee This heat Ueatment was carned out at 13
and 1o percent MO Inoall treatiments, cocking time changed sery hittle during, storage;
therelore, it was not povsible tooevaduate the ellects of the ditterent MOC or the heat
treatment. Resalts, however, demanatiate that a combination of factors, not yet known,
allow beans to be stored at hiph MO and temp (Io pereent and 25 degrees Celsius)
without sigmficatively alfecting cookhing time (AS-CIALY

Oridn

23601 BULRA, 3PS PIHOSOI, ANLRG BARTIHON ONMAL G.B. 1984, I'nsayo
acelerado de almacenamicnto para el estuwhio de Ly pérdida de salor nutritive de las
proteians de harina de porotos (Pliascolus valpans) CAccelerated test for studying the foss
of the nutnitive value of bean flour protemy. Archisos §atinoamericanos de Nutricion
3H2)376-3880 Lo, Sun s, ba, 4 Rel, 1L (Depto. de hdustrias de la Facultad de
Ciencias baactas y Naturales, Univ. de Buenos Aires, Cradad Universitaia, 1428 Bucnos
Alres, Argenting

Bean flour. Nutnse salue Tyane Tenperature Water content, Storage,  Argentina,
Anuno acds Tuman nutnition Compostien South America America,

The foss of the nutrve value of bean Hoar protem was stadied throuph akinetic assay
on the Joss of avalabic Tosme of the oag at hieh temp 0 110 deprees Celsius) and at
different MO Uywne B tollowed at Tt order reaction binetics; the actis ation cnerpies
tor the diflerent morture Jevels were calculated and ranped between 8413 keal mole. MC
had a very important cliect on the rate of loss of avilable Iysine. Kanetic parameters at
hph temp. were used to predict the retention ol avilahle Iysme at 34 deprees Celsius;
these values apreed with those obtamed by stormg bean our with different MC at 34
degrees Celis, (AS)

0607?

29714 AGUILERA, DL STEINSAPIR, AL 1985, Dy processes to retard quality
losses of heans (Phaseolus vulparis) during storage. Canadian Institute of Food Science
and Technology. Jourmal 18(1372-78. o, Sum. ba., Fr., 25 Rel., II. (Dept. of Chemical
Engineering, Catholic Univ,, 1.0, Box 11-1), Santiago, Chile)
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Phascolus vulparis. Seed hardening. Processing. Storage. Temperature.  Irradiation.
Analysis. Stored grain pests. Feat tractment. Chile.

Six samples of bean cv. Tortola Diana, including a control and 5 dry-processed samples,
were evaluated for hardness development after 2.5-10.0 mo. of storage in scaled
polyethylene baps at 22 degrees Celsius.  Treatment consisted of irradiation (10, 50, or
100 krad), high temp-short time roasting (HIST), and medium temp.-long time heating
(MTLT). Most heat-processed samples and approx. 172 of the irradiated samples were
sipnificantly softer than the control (I less than O 05) alter autoclaving for 12 or 15 min.
Scanming, electron nicrographs demonstrated that hard beans had 2 tougher middle
lamella, showed no separation between cells when cooked, and contamed ungelatimzed
starch granules. The processed samples showed no sipns of msect infestation whereas
msect losses in the control were i exeess of 10 pereent. (AS)

0608

200%1 ALTZAGA, R, 1985, Flecto de Ta temperatura de secado y del contenido de
humedad durante ol almacenamicnto sobre Ly calidad de Ta semilla de frijol. (Vifect of dry-
ing temperature and moisture content during storage on bean seed quality).  Agronomia
Costarricense Y2y 165-170. Fs., Sum. | ny by, 12 Ref. L

Phascolus vulyares Seeds Storape lemperature. Water content. Drying. toming.
Guermimstion Hypocotyl Conta Rica

The eftect of > drvmg terp (25, 45, 40 SS and oy deprees Celaus) and 2 MO (13 and
To percent) on hean comde, stored at 25 degress Colas for 12 Mo, was eviduated  The
drymg temp. tme oF storaee, and seed MO hud g sipndficant etfect on germination and
hypocatyl tength Inveed stored 10 Procent MEthe tine ol storage and the drying
temp. had prachically no etect an permimation, Sverpt when deying was at 65 deprees
Celsis. Sipnhcant redactinns perminabon began atter 40 mo - of storape e seed
stored at 10 percent MO Damaze increased when the tme of storage and the drying
tempomcreased Hyvpocatyl lenpth was chorter for seed stored at 1o percent MO and
decrease ! conuderably when the tage me was extended, partucularly when the drying
tempowere 5o and o5 degrees Colaus. {AS CLAT)

e

20564 GARRULL RO DOS S5 BOURNE, VLC. 1985, | {fect of storage conditions of
dry bean seeds (PPhaseolus valgaris 1) on texture profile parameters alter cooking.  Jour-
mal of Tood Serence 30CH:067-1071, Fa, Sum. Fo, 20 Ref, W (Univ. Estadual de
Campinas, 13100 Campinas-S1?, Brasil)

Phaseolus vulpars Seed. Storae Otpaneleptc properties. Seed characters. Cooking,
Temperature. Refative humidity, LS A,

Red kidney beans were stored at constant mosture sl hiphand low temp. for 6 mo,
Instrumentally measured parameters ol hardness, fracturabihty, pumnuness, chewimness,
springiness, and cohesnveness were higher m samples stored at elevated temp than the
control (2 deprecs Celsius) The sensory panel found the stored beans had Ingher
hardness, fracturabahity, frnmypiness, chewiness, and <kin touphness and less starchiness,
pumminess, pasoecresand monture absorption than the control - Puncture forces fol-
towed approx. a normal distribution curve, and there was alwiays some overlap between
stored and control beany even whop e stored beans had a nuich bpgher mean puncture
foree than the control - Al textural parameters of cooked bean cotyledons changed sub-
stantiadly during storaze o the seeds at elevated ternp. and hieh RET (AS)

0610
27304 SAWAZARL TRV TEIXERIEA, 310 MORALES, 1AL DG BULISANI, FLAL

FONS. Muodificaoes hioguimicas ¢ fisicas em grans de feijio durante o armazenamicnto.
(Biochemical and  physical modilications of bean seeds during storapge).  Bragantia
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44(1):375-390. I't,, Sum. Pt Fo,, 29 Rel, 1. (Secao de Fitoquimica, Inst. Apronomico,
Caixa Postal 28, 13,400 Campinas-S1°, Brasil)

Phaseolus vulparis. Seed. Storage. Cultivars. Protein content. Sugar content. Water con-
tent. Fiber content. Starch content. Fat content. Hrazil,

Seeds of dry bean ev. Rico 23 and Canoca were chemneally and physically characterized
3 tmes dunng 11 mo. of storage. SDS palyacrylamude gel electrophatesis of the globulin
fraction showed an nerease in the no. of bands at the 3rd sampling, probably due to a
more cfficient protem extraction. Mol wt of the G oand G subunits, however, were
constant (aboul 50,000.43,000 and 18,000, resp ). Total protem, soluble supar, and water
contents did not change during storage, while fiber increased and ipids decreased. Starch
content also ncrcased probably due 1o preater extractablity. Both free fatty acids con-
tent and perovide value increased according to the mcrease of the acidhity value Water
absorption capactty uutially mereased and leveled off therewdter. 1 he percentage of seeds
with hard coat was not alfected by storage The behavior of the 2 ¢v. was simlar, (AS)

ontl

HOIT SIFVAWRIGHT, Cove 1985, Filects of storage comtitioning and chemical treat-
ments on firmness, in vitro protein digestitlity, condensed tannins, phytic acid and divalent
cations of cooked black beans (Thaseolus sulgarisy, Phl) Thesis. Tthaca, N, .y Cornell
University. Sodp. o, 193 Rel, L

Phascolas vulpares Storase Seed Dipestbidity Tanm content Cooking. USA.

The cltects of starape conhitions and ~oshang <olution o the firmness, in vitro protein
dipestibidity, condensed tannms, phytie acdd, and divalent cations o black beans were
studicd. Storige for o mos at 30 and 40 deprees Celaus at 80 percent BRI resulted i in-
creased finmness and reduced proten dipestibihity, extractable condensed tanmins, and
phyte acid These adverse effects were reduced at 5 deprees Celsius-50 pereent R
storape. Under the abvnve nentioned Conditions, condenaed tanmins showed a smali in-
creane, while gt 40 and 30 depees Cetaus 80 percent R ey increased, reached a pla-
teau, and then dechned Changes in the didtntbution of the condensed tanim Iractions as
well s total Govens accompanied churees mom it protews dipgestibility and firmness.
Sodiam chlonde, sadium tpebvphosphate, sodim carbogate, and sodium bicarbonate
{the Joad prade sadts s ar sosbmp wolunons will overcome the hard to cook phenom-
chonan black cans I combimation, they appear to have aonergstic elfect mproduce
g solt beans by way of cation exchanye, solabiheation and leaching of protem, and
mereasing bean porosity. Fhee sadts sl aloo partially overcome the problem of poor
dhpestnhty of blok bean protemes hey released more tannms and phytic acid mto the
proten diahitride durine the desestion process he addition of tanmins and paly phenol
oxidase 1o bk bean protem relates redinced direstibiity Polyvinylpyrollidone im-
proved the diestilahtes of the mictares The reaction mechamsm ol the protem-tanmn
complex proveeds s FEEondis wswe il cosadent Bondng. 1 bonding seems to play
the more dennnant cobe The reaction i enbanced By polyphenol oxidase. Soakimg fresh
as well as o mos ol beane i salt solutions reanlted i preater fosses of Mgothan Ca. The
uptake of Na trom salt solaitions was unattecied by storage conditions. combuned salt
soluttons tased the Nacoontent of cooked beans 1417 tines over water-soaked beans.
Blanching of black beans prior to storaze will retan protem digestibihty but enhance the
development of hrmness Dunng the course ol the study, phytic acid and protem
dipestibihity decreased winle bean firmness mereased. (Dawssertation: Abstracts Interna-
tonal)

0612
2RO38 AGUILERA, DAL HAU, ML VIELABLANCA, W, 1986, ‘The cffect of solar
drying and heating on the hardness of Phascolus beans during storage. Journal of Stored

Products Research 2204):243-247. oy, Sum. o, 11 Rel, 1L (Dept, of chemiel I'ngineer-
ing, Cathaolic Univ,, 1.0, Box 6177, Santiage, Chile)
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Phascolus vulgaris. Drying. Solar drying. Seeds. Storage. Waler content. Sced hardening.
Temperature. Chite.

Small white beans were dried and heat processed before storage. Water removal in a so-
lar drier was 4 times faster than conventional field drying in the pods.  Heat treatments
included particle-to-particle roastine using hot sand, and microwave heating. All samples
stored for 212 days at low MC (4-5 percent) showed a slow rate of hardening at a low
temp. of 18 deprees Celsius and a high temp. of 34 deprees Celsius; however, heat-treated
and control beans became much harder when stored at a humidity of 9 percent and a
temp. of 34 degrees Celsius. Heating and solar drymng are effective treatments prior to
bean storage, as they preatly reduce motsture to safer levels. (AS)

0613

29626 SIEVWRIGIHT, C.AL SHIPE, W.F. 1986, FHeet of storage conditions and
chemical treatments on firmness, in vitro protein digestibility, condensed tannins, phytic
acid and divalent cations of cooked black beans (IPhascolus vulgaris).  Journat of Feod
Science S14)9R2-987. o, Sum.  Fn., 22 Rel., 11 (Del Maonte Corp., Rescarch Center,
1.0, Box 9004, Walnut Creek, CA 94394, USA)

Phascolus vulparis. Storage. Temperature, Relative hunudity. Proteins. Digestibility.
Tannin content. ensymes, Phyue aad. USA,

Blick beans stored at 30 or 30 deprees Celsius and 80 percent REE showed marked in-
creases i fivmness and decreases inon vitro digestibility of protemns. Changes in these
properties were simall when beans were stored at S degrees Celsius and S0 percent REL
The adverse etfects of poor storage conditions could be pracucally chiminated by soaking
beans an salt solutions instead of water, 1he changes m firmness and digestibility were
acconipanied by changes i the detectable conen. of tannims and phytates. Protein
digesubility appears to be reduced by interactions between protein and tanmns, especially
tigh mol wie tannins. Conen. of these tanming is aflected by polyphenol oxidase activity,
Firmness increased and protem dipestibility decreased as the phytic acid content de-
creased. (AS) Also 1050 1056 1062 1072

Outd

RN VINDIOLA, O SEIB, PAG HOSENEY, R.C. 1986, Aceclerated deselopment
of the hard-to-cook state in beans.  Cereal Foods Waorld J1(H):538,540,542,546,550,552,
Fng Sum. oo 35 Rel, B (Dept. of Grain Science & Industry, Kansas State Univ.,
Manhattan, kansas, USA)

Phascolus valpans Cookmg. Sceds. Seed hardening, pH. Storage. Water content. Hean
starch. Cultivars, LS AL

Dtferential scanmngy calonmetry of a 241 (wtwt) muxture of witer and (resh pinto heans
Ureesedried and proundy showed 2 endotherms at 80°5 and 100 deprees Celsis that were
assigned Lo starch pelanmization and protan denataration. After bothing 1S min. in water,
fresh (41 mm. cookmp tine) and hard to-cook pinto beans) approx. 120 min. cooking
tine) did not show esther thermal event. When soaked at 41 degrees Celsius i buffers
contarmng 0.000 pereent chlotamphemcol, pinto beans developed the hard-to-cook state
most rapidly at pEEad; the beans were essentially uncookable i Loilmg, water for 60 min.
whoen soaked at plt 3 for & days, at pH 6.0 Tor 4 days, at pll 6.5 for 6 days, and at pll
Lo tor 7 dayss When Hoorsde ton (005 molar) or metaphosphate (0.2 molar) was added
to the soakimy medinm at pHE 7 and A, resps, the beans remauned 902100 pereent
cookable alter soaking at 41 deprees Celsus for 1o b, whereas control beans were
uncookable. Red and winte beans developed the hard-to-cook condition at opposite times
when stored at 100 percent RED and 435 degrees Celsius or when soaked in acidic bulfers
at 1l degrees Celas, Beans that are prone to the hard-to-cook state may harden during,
soaking and’ar storage. (AS)
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ABBREVIATIONS AND ACRONYMS

A Angstrom(s) CSw Cassava starch wastes
ABA Abscisic acid cv Coclficicnt of variation
ac Acre(s) cv, Cultivar(s)
Af. Afrikaans 24-D 2 4-dichlorophenoxyaceti
ai. Active ingredient acid
Al Albanian Da. Danish
alt. Altitude De. German
AMY Alfalfa mosaic virus DM Dry matter
approx.  Approximate(ly) DNA Deoxyribonucleic acid
Ar. Arab Dpt. Department
AS Author sununary DW Dry weight
atm, Atmosphere IiC Lmulsifiable concentrate
ATP Adcenosine 5*-triphosphate EDTA  Ethylencdiaminetetraacet
av, Average acid
BAP 6-Benzylaminopurine EE Ether extract
BBMV  Broad bean mosaic virus LEL:C Europecan Liconomic Commun
BCMV  Hean common mosaic virus c.g. Exempli gratia, for exam
Ng. Bulgarian ELISA  Enzyme-linked immunosorb
BGMV  Hean polden mosaic virus assays
BGYMV Bean golden yellow mosaic 1IMS Lithyl methane sulfonate
virus Lin. English
BLPMV  Bean line pattern mosaic virus P Preliminary T'rials
BOD Biochd mical oxigen demand Ls, Spanish
BPMV  Bear pod mottle virus cxpt. Fixperiment(s)
BRMV  Bean rugose mosaic virus cxptl. Lxperimental
BSMV  Bean southern mosaic Fi. Finnish
virus Ir. I‘rench
BV Biological value . ft-ca FFoot candle(s) (10.76 lu
BYMV  Hean yellow mosaic virus I'w lI'resh weight
BYSV  Bean yellow stipple virus Y M Farmyard manure
ca. Circa, approximately 4 Gramy(s)
CAMYV  Cassava Alrican mosaic G Giga (10(9))
virus GA Gibberell.: acid
CCMW  Cassava chip mcal wasltes gal Gatlon(s)
CBB °  Cassava bacterial blight Gl Gross cnergy
CBSY  Cassava brown streak GLR Glucose cntry rate(s)
virus Gl.C Gas-liquid chromatograph
CLC Catton cxchange capacity Gr. Greek
CLR CO2 exchange rate h 1lour(s)
ClF Cassava llour ha Hectare(s)
CGR Crop growth rate IHICN Ilydrocyanic acid
Ch. Chinese HoP Hydroxypropyl distarch
CIAT  International Center for T'ropical phosphate
Agriculture He. Hebrew
CLM Cassava leaf meal i, Hindi
CLV Cassava latent virus m tarvest index
CM Cassava meal hp Ilorsepower
cm Centimeter(s) Iu. I tungarian
CMV Cassava mosaic virus IAA Indoleacetic acid
Ccob Chemical oxigen demand IBA Indolebutyric acid
concn.  Concentration(s) IBYAN International Bean Yicld
cp Crude protcin and Adaptation Nursery
Cs. Czech i.c Id est, that is
CSL. Calcium stearyl lactylale I lustrations
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In.
It
U

J

Ja.
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kcal
kg
km
KNap
Ko.
KR

1

La.
lab.
LLAD
LAL
lat.
b
1.1350
LER
LER
L.rC
Ix

M

m
Mal.
m.a.s.l.
max.
MC
ME
meq
met.
mg
ntho
min.
min
ml
mm
mM
mo.

mol. wi.

mp
MT
NAA

NAD
NADI

NAR
NCE
NI
NER
NIL
nm
no.
No.
NPFE
NI'R

Inch(es)

Indonesian

ltalian

International unit
Joule(s)

Japanese

Katal

Kilocaloric(s)
Kilogram(s)
Kilometer(s)
Potassium naphthenate
Korcan
Kiloroentgen(s)
Liter(s)

L.atin

Laboratory(ics)

l.cal arca duration
L.eal arca index
Latitude

Pound(s)

Mecan lcethal dose

Land cfficiency ratio
Leal formation rate
Leal protein concentrate
Lux

Mega (10(0))

Meter(s)

Malay

Meters above the sea level
Maximum

Moisture content
Metabolizable energy
Milliequivalent(s)
Methionine
Milligram(s)
Reciprocal ohmgs)
Mintmum

Minute(s)

Millditer(s)
Millimeter(s)
Millimolar

Month(s)

Molecular weight
Melting point

Metric ton(s)
Alpha-naphthalene acetic
acid

Nicotinamide adenine
dinucleotide
Nicotinanude adenine
dinucleotide, reduced form
Net asstnulation rate
Net CO2 exchange
Northeast

Net energy ratio
Dutch

Nanometer(s) (10-9 m)
Number(s)

Norwegian

Negative production factor(s)

Nel protein ratio
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NPU
NwW
oM
oz

p.

])

Pa
PAN
PCNB
PDA
PER
pll
Pl.

kJ
PAGE
Pp-
pphm
PPl
ppm
PSA
P
pv.
Rel.
resp.
Rf

RGR
RH
RNA
Ro.
Tpm
Ru.

s
SHM
SCN
scp
SDHS
Sk.
Sn.
sp.
spp.
SSL
Sum.
Sv.

t

Tai.
‘TDN
temp.
TIA
TIBA
T.C
T™MY
I'r.
TSH
U,
unrGo
Uk.
UNMS
Ur.
uv
VAM

Net protein utilization
Northwest

Organic maltter

Ounce(s)

Page

Probability

Pascal(s)

Peroxyacetic nitrate
Pentachloronitrobenzene
Potato dextrose agar

"Protein cfficiency ratio

Hydrogen ion concentrati
Polish

Kilojoule

Polyacrylamide gel clect
I"ages

Parts per hundred millio
Preplanting incorporatio
Parts per million

Potato sucrosc agar
Portuguese

Pathovar

Reference(s)
Respective(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 sullate
Slovak

Slovene

Species (singular)

Species (plural)

Sudium stearyl-2-lactyla
Summary

Sweddish

Ton(s)

‘Thai

‘T'otal digestible nutrien
Temperature(s)

Trypsin inhibitor activi
2,3,5-I'riiodobenzoic aci
Thin-layer chromatograph
‘T'obacco mosaic virus
Turkish
Thyroid-stimulating horm
University

Uridine diphosphate gluc
Ukrainian

Unmodified cassava stare
Urdu

Ultraviolel
Vesiculo-arbuscular myco



var.
VEF
VFA
VICAR

vol.
viPD

Variety(ics), varictal

Dean Team Nursery
Volatile fatty acids

Central American Yield and
Adaptation Nursery
Volume

Vapor pressure delicit
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vpm
Vs,
W
wk.
wp
wi,

yr

Volume per million
Versus

West, watt(s)
Week(s)

Wettable powder
Weight

Ycar(s)

Per
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0004 0011 0019 0020 D021 0022 0024
0029 0031 0035 0039 0041 0045 0051
0052 0053 0062 0069 0071 0084 0090
0092 0097 0101 0103 0107 0111 0114
0116 0127 0152 0160 0161 0162 0166
0170 0171 0180 0183 0185 0190 0191
0198 6202 0204 0207 0208 0209 0211
0213 0214 02150217 0227 0228 0230
0231 0233 0234 0235 0236 0237 0240
02450237 0272 0273 0280 0282 0283
0285 0286 0287 0288 0295 0301 0303
0306 0307 0308 0310 0315 0326 0332
0337 0350 0360 0367 0378 0380 0413
0434 0438 0444 0448 0463 0481 0507
0508 0312 0514 0515 0517 0519 0526
0533 0538 0539 0544 0548 0536 0561
0566 0568 0571 0573 0574 0583 0589
0610

VITAMIN CONTENT

0031 0071 0079 0305 0308 0309 0310
04300438 0463 0487 0544

WATER CONTENT

0092 0101 01U8 0138 0140 D141 0142
016! 0162 0187 0289 0303 0306 0308
0310 0434 0436 0461 0462 0464 0514
0515 0519 0534 0540 0543 0544 0554
0556 0562 0381 0385 0586 0591 0592
0393 0594 0595 0396 6603 0604 0605
0606 06U8 0610 0612 0614

CONSUMPTION
0011 0015 0018 0026 0028 0431 0486
0569

COOKING

0028 0034 0045 0055 0056 0057 0058
00720116 0121 0123 0128 0131 0157
01€2 0201 0206 0210 0302 0303 0308
03520371 0383 0398 0411 0429 0431
0435 0435 0430 0442 0445 0448 0449
0455 0460 0463 D483 0487 0488 0489
0491 0425 0498 0499 0505 0509 0520
0524 0529 05311 0531 0532 0534 0535
0536 0539 0540 0541 0542 0543 0546
(0547 0548 0549 0354 0555 0556 0557
0559 0561 0562 0563 0564 0584 0392
0594 0595 0576 0597 0598 0599 0602
0603 0604 0605 0609 0611 0614
NUTRITIVE VALUE

0003 0011 0015 0038 0049 0065 0202
0209 0230 0289 0317 0330 0333 0342
0350 0380 0412 0424 0427 0436 0438
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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
SEED
0305 0306

COSTA RICA
01050174 0411 0472 0543 0592 0605
0608

COTYLEDONS
001701250128 0146 0167 01720178
0212 0219 0224 0241 0257 0260 0263
0265 0270 0271 0354 0376 0381 039t
0457 0472 0585 0586 0588
GERMINATION
0120 0145 0296 0508

CUBA
0291 0444

CULTIVARS
0001 0006 0007 0010 0027 0032 0036
0041 0052 0056 0063 V072 0090 0094
01080114 0117 0118 0127 01320134
01350136 0146 0147 0147 0151 0163
0164 0166 0170 0174 0176 0177 0179
01850191 0203 0204 0206 0214 02)5
02160217 0218 0223 0226 0229 0230
0231 0232 0234 0235 0236 0237 0241
0246 0246 0251 0274 0278 0280 0281
0282 0233 0284 0285 0286 0294 0295
0306 0309 0311 0313 0314 03320333
0349 0351 0355 0356 0359 0368 0369
0371 0373 0378 0379 0388 0392 0393
0396 0405 0410 0411 0422 0429 0431
0433 0434 0435 0435 0437 0438 0439
0442 0443 0446 0448 0449 0430 0452
0455 0459 0461 0465 0469 0470 0472
0475 0479 0481 0485 0486 0488 0502
0504 0506 0520 0522 0526 0539 0555
0556 0559 0363 0370 0572 0573 0578
0580 0581 0589 0610 0614
ADAPTATION
0445
GERMPLASM
0057 0038 0155 0243
IDENTIFICATION
0252
PLANT (MNTRODUCTIONS
0057

CULTIVATION SYSTUEMS
(040 0047 0319

CYSTINE
0024 0149 0151 0156 0157 0215 0487
0488

CYTOLOGY
0377 0462 0546 0564 0585

DATADASE
0059

DENMARK
01100126

DETERIORATION
0069 0430 0432 0542 0543 0595
MECHANICAL DAMAGE
0451

DEVELOPMENT
0050 0055

DEVELOPMENTAL STAGES
0174 0408 0585 0586
FLOWERING
0295
GERMINATION
0120 0198 0311 0322 0473 0507 0508
0546 0591 0593 0604 0608
MATURATION
0587

DIETARY VALUE

0003 0031 0033 0034 0041 0043 0053
0061 0066 0062 0075 0077 0081 0091
0095 0096 0098 0099 0100 0103 0104
01100111 012301350137 01850186
0188 0189 0190 0195 0198 0199 0202
0204 0205 0206 0207 0208 0209 0210
02110232 0273 0289 0309 0313 0314
03150327 0341 0342 0350 0364 0398
0399 0413 0415 0417 0418 0419 0420
0421 0424 0428 0449 0450 0465 0485
0489 0507 0509 0517 0523 0524 0533
0538 0550 0553 0566 0587 0599 0611
0613

DIETS
0002 0004 0024 0030 0033 0034 0047
0051 0060 0061 0062 0063 0065 0066
0067 0068 0070 0071 0074 0075 0076
0077 0078 0079 0083 00K4 0036 0087
0082 0089 0092 0093 0026 0097 0098
0099 0100 0102 0104 0105 0108 0109
0110 0111 0157 0158 0163 0168 0195
0198 0200 0201 0282 0312 0314 0315
0320 4321 0323 0338 0340 0343 0344
03450347 0357 0359 0361 0364 0368
03720384 0385 0386 0389 0390 0395
0403 0409 0411 0421 0488 0493 0497



0511 0521 0525 0526 0528 0532 0539
0545 0550 0565 0571 0587

DIGESTIBILITY

0014 0016 0030 0031 0033 0035 0043
0058 0067 0075 0077 0088 0094 0096
0098 0099 0103 0110 0111 01350137
0165 0186 0188 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

DISEASE CONTROL
MYCOSES
0294

DNA
0393 0394 0396

DOMINICAN REPUBLIC
0044 0554 0594

brouGnr
0059

DRY MATTER
01150200 0301 0323 0448 0525

DRYING
0139 0446 0517 0608 0612

DUNG
0307

DWARFE BEANS
0251 0478
ECOLOGY
0008 0029 0170 0332 0445

ECONOMICS
0011 00150027 0054 0486

ECUADOR
0044

EGYPT
0164

ELECFRON MICROSCOPY
0203 0248 0249 0377 0458

EMBRYO
0146 0260 0434 0457 0586

257

ENZYMES

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 0523 0586 0395
0613

EXPERIMENT DESIGN
0174 0220 0291 0431

FAT CONTENT
0022 0031 0068 0069 0072 0104 0107
0116 0200 0300 0308 0310 0438 0458
0502 0507 0514 0517 0538 0574
SEED
0129 0309 0434 0490 0519 0541 0556
0610

FATTY ACIDS
0104 0128 0129 0300 0309 0433 0506

FERMENTATION
0185 0419 0503

FERTILIZERS
0042 0048 0214 0246 0216 0291 0292
0293 0294 0299 0307 0311

FIBER CONTENT
0022 0041 0064 00]0 0082 0107 0108
01160122 0127 0176 0194 0200 030!
0308 0309 0310 0507 0514 0517 0519
0524 0538 054! 0544 0552 0558 0610

FIELD EXPERIMENTS
0169 0173 0219 0220 0281 0291 0293
0351 0356 0437

FLATULENCE
0492 0493 0494 0495 0496 0497 0505

FLOWERING
0153 0295

FOOD ENERGY
0012 0048 QU0 0069 0091 0506 0520
0533

FRANCE
0046 0125 0275 0278 0335 0395 0524

FRUCTOSE
0121

FUSARIUM SOLANI PHASEOLI
0197 :



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

GEOGRAPHICAL DISTRIBUTION
0005 0006 0007 0008 0013 0037

GERMAN DEMOCRATIC REPVIBLIC
0253

GERMINATION
0118 0198 0311 0322 0324 0479 0507
0509 0600
SEED
0120 0145 0197 0254 0258 0296 0323
0459 0461 0473 0506 0508 0546 0591
0604
TEMPERATURE
0393 0608
TOXICITY
0453

GERMPLASM
0021 0037 0055 0057 0058 0059 0155
0222 0242 0243

GIBBERELLINS
SEED
0261

GLUCOSE
0074 0121 0423

GREEN MANURES
0032

GROWTH
0014 0169 0174 0326 0347 0588

GUATEMALA
0001 0011 0016 0044 0045 0049 0065
0093 0094 0096 (097 0098 0108 0144
0200 0207 0209 0285 0286 0314 0415
0416 0417 0418 0421 0432 0489 0523
0527 0535 0539 0340 0542 0557 0600
0601 0604

HARVESTING
0G29 0042 0437 0490 0571

HEAT TREATMENT
0030 0081 0162 0187 0198 0199 0326
0330 0367 0374 0406 0520 0525 0607

258

HETEROSIS
0437 0450 0482

HETEROZYGOSIS
0223

HISTIDINE
0144 0155

HISTORY
0005 0008 0009 0032 0054

HONDURAS
0044

HOSTS AND PATHOGENS
0197

HOT WATER TREATMENTS
0579

HHUMAN NUTRITION
0003 0011 0012 0014 0015 0020 0024
0026 0031 0033 06034 0038 0040 0041
0043 0044 0047 0049 0050 0051 0053
0062 0063 0069 0070 0071 0072 0073
0074 0075 0076 0077 008t 0086 0087
0089 0020 0091 0693 0094 0096 0097
0098 0101 0101 0102 0103 0104 0105
0106 0108 0110 0111 011701220123
013301370147 0151 0158 0168 0171
0182 0183 0186 0189 0190 0198 0199
0202 0209 0211 0215 0289 0298 0303
0316 03170318 0319 0325 0327 0328
0329 03320333 0336 0337 0342 0350
0352 0355 0360 037G 0371 0380 0383
0384 03550395 0403 0412 0415 0419
0424 0426 0427 0428 0431 0436 0444
0456 0460 0465 0486 0491 0496 0499
0505 0506 0509 0511 0512 0514 0517
0519 0520 0522 0526 0533 0535 0536
0538 0539 0542 0544 0551 0552 0553
0538 0566 0567 0569 0572 0573 0575
0583 0394 0597 0600 0601 0602 0606

HUMAN PHYSIOLOGY
0365 0407 0493 0498

HYBRIDIZING
0059 0147 0148 0213 0244 0245 0396

HYBRIDS
0019 0257 0470 0478

HYDROILYSIS
01550178 0193 0208 0224 0255 0256
0258 0298 0312 0363 0498

HYPOCOTYL.
0167 0469 0470 0472 0478 0608



INDIA
0505 0548 0580

INDUSTRIALIZATION
0017

INFLORESCENCES
0484

INHIBITORS

0004 0011 0015 0022 0035 0067 0108
0186 0193 0198 0201 0204 0274 0296
031203130318 0320 0321 0324 0325
0327 0328 0335 0339 0344 0345 0358
0367 0373 0453 0475 0492 0495 0507
0532

GROWTII

0347

INJURIOQUS INSECIS
0007 0009 0059
COLEOPTERA
0110 0311

INTERCROPPING
0032 0315
ZEA MAYS
0047

IRAN
0208

IRON
0036 0082 0110 0290 0308 0502 L...})
LEAVES
0071
SEED
0292 0305 0306

IRRADIATION
0251 0278 0279 0280 0281 N282 0283
0284 0285 0286 0430 0444 Q17

IRRIGATION
0009 0032 0295 0307

ISARIOPSIS GRISEOLA
RESISTANCE
0057

ITALY
0391 0393 0396 0504 0573

JAPAN
0124 0384

KENYA
0026 0041 0044 0329

LABORATORY ANIMALS

0002 0004 0010 0016 0030 0036 0060
0061 0064 0065 0068 0073 0085 0087
0093 01020111 0157 0194 0200 0203
0205 0213 0247 0312 0316 0323 0338
0345 0346 0347 0359 036} 0364 0368
0384 0386 0390 0411 0423 0453 0488
1492 0494 0497 0513 0521 0528 0531
0532 0545 0550

LABORATORY EXPERIMENTS
0030 0078 0130 0136 0138 0165 0169
01730177 0225 0250 0254 0260 0262
0268 0269 0274 0283 0287 028% 0322
0324 0326 0328 0373 0419 0431 0457
0475 0476 058< 0588 0592

LEAF AREA
0293

LEAVES
0112 01150120 0125 0241 0270 0291
0302 0312 0376 0381 0391 0433 0457
0472 0475 0508
MINERALS AND NUTRIENTS
007! 0287

LECTINS
0108 0276 0316 02:% 0342 0370 0383
0384 0385 0336 037 0390 0394 0395
0396 0397 0400 0401 0402 0403 0404
0405 0406 0307 0408 0416 0418 0556

LEGAL ASPECTSE
0432

LEGUME CRt
0012 0014 001, -5 . 0022 0023 0030
0149 0167 0200 V216 0225 0257 V266
0281 0321 0325 0346 0355 0426 0496
0565

LIGHT
0013 0477

LYSINE
0001 0011 0022 0024 0062 C073 0162
0202 0218 0454 0487 0488 0528 0606

MACROPHOMINA PHASEOLLI
0197

MAGNESIUM
0046 0071 0153 0305 0308 0311 0502

MALAWI
0044 0301

MANGANESE
0305 0306 0387 0521



MANIHOT ESCULENTA
0061

MANURES
0032 0307

MAPS
0008

MARKETING
0028 0432

MATURATION
0029 0260 0287 0571 0587

MECHANICAL DAMAGE
0437 0451

MECHANIZATION
0048 0515 0534

METABOLISM
007! 01120145 0322

METHIONINE

0001 0004 0010 0011 0022 0024 0033
0039 006! 0062 0064 0066 0073 0094
0143 0147 0147 0148 0149 0151 0155
0156 0157 0158 0159 0161 0195 0196
0207 0214 0215 0217 0218 0220 0221
0224 0230 0238 0411 0454 0487 0488
0489 0512 0513 0528 0531 0571

MEXICO
0007 0059 0063 0113 0114 0127 0166
0176 0180 0274 0283 0284 0330 0449
0511

MICROBIOLOGY
0503

MICRONUTRIENTS
0042 0102 0110 0214 0308 0311 0502

MINERAL CONTENT
0010 0031 0036 0046 0049 0051 0079
0107 0108 0131 0161 0235 0301 0307
0308 0310 0311 0387 0438 0458 0463
0488 0502 0507 0533 0538 0544 0566
0574 0590
LEAVES
0071 0291
PODS
0585
SEED
0203 0218 0238 0291 0305 0306 0309
0490 0506 0541 0554

MINERAL DEFICIENCIES
0032

260

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
NITROGEN
0048 0108 0111 0190 0214 0235 0238
0311 0591
PHOSPHORUS
0042 0287 0288 0305 0311 0573
POTASSIUM
0046 0209 0288 0305 0306 0308 031
0502 0573
ZINC
0042 0102 0110 0214 0305 0306 0308
0311

MUTATION
0216 0240 0251 0278 0279 0281 0284
0285 0286 0349 0396 0471 0472 0473
0479 0480 0481

MYCOSES

0no6
EPIDEMIOLOGY
0294

SEED

0490
TEMPERATURE
0059

NETHERLANDS
0059

NICARAGUA
0442

NIGERIA
0428 0544

NITROGIEN
0036 0070 0075 0108 013! 0145 0150
0153 0172 0178 0200 0203 0238 0256
0267 0312 0323 0358 0363 0437 0488
0490 0497 0521 0591
FERTILIZERS
0048 0214 0246 0246 0291 0292 0293
0307 0311
NUTRIENT UPTAKE
0290 0292
PLANT ASSIMILATION
0585



PROTEIN CONTENT

0001 0004 0010 0018 0022 0030 VOGO
OI11 0143 0144 0151 0154 0155 0156
01620173 0176 0190 0196 0213 0214
0218 0219 0235 0269 0291 0293 0301
0307 0346 0357 0454 0531 0565

NITROGEN FIXATION
0044 0059

NODULATION
0029 0291 0353
MINERALS AND NUTRIENTS
0032

NOXIOUS ANIMALS
0110 0311

NUCLEIC ACIDS
0393 0393 0394

NUTRIENT 1LOSS
0193 0333 0454 0457 0532 0550 0573

NUTRIENT SOLUTION
0046 0288

NUTRIENT UPTAKE
0290 0292

NUTRITIONAL REQUIREMENTS
0048 0214 0288 0294 0299 0307 0311

NUTRITIVE VALUE

0001 0002 0603 0004 0009 0011 0012
0015 0016 0017 0018 0019 0020 0022
0024 0025 0027 0030 OV31 0032 0033
0036 0038 0040 0041 0042 0043 0047
0049 0031 0053 0039 0060 0061 0NG2
0063 0064 0065 00GT 0069 0077 0078
0079 0081 0UK3 DOK4 OVRS GORG V0V
0U91 0092 0093 0096 D0 G180 0102
01030108 01100111 0122 0143 0144
0158 0161 0171 0IR3 0186 D189 0190
0193 0194 0195 0196 0198 0199 0202
0203 0209 0211 0245 0224 £,280 0282
0289 0290 0307 0310 0314 0315 0316
031703190323 0326 0329 0330 0333
0336 1342 0350 0364 0367 0330 0389
0409 0410 0412 0413 0419 0124 0427
0128 0430 0436 01435 0439 0444 016
0447 0453 0434 0156 0507 0510 0511
05120313 0519 0521 0322 0525 0526
0528 U533 0537 0538 0544 0345 0550
0551 0552 0553 0358 03635 0566 0571
0572 0573 0583 0587 0589 0590 0600
0601 0606

OCEANIA
0099 0308 0525

OPHIOMYIA PHASEOLI
RESISTANCE
0037

ORGANOLEPTIC PROPERTIES
0106 0300 0439 0444 0449 0510 0517
0580 0583 0609

PACKAGING
0572

PALATABILITY
0003 0095 0431 0465 0485 0529 0599

PANCREATIC AMYLASES
INIHBITORS
0320 0532

PENICILLIUM
0430

PERU
0059 0473

PEST CONTROL
0044 0055 0294

PETIOLES
01150132

Pl
0032 0042 0153 0183 0256 0258 0264
0269 0299 0324 0330 0523 0589 0614

PHASEOLLIN
0165 0167 0228 0231 0232 0236 0237
0238 0232 0241 0277 0388 0392 0414

PHASEOLUS ACUTIFOLIUS
(1005 0212 0226 0316

PHASEOLUS AURLUS
0267

PHASEOLUS COCCINEYS
0005 0019 0029 0053 0114 0176 0180
0212 0245

PHASEOLUS LUNATUS
0005 0613 0UL9 0035 0183 0212 0427
03541

PHASLEOLUS METACALFEL
0244

PHASEOLUS POLYSTACIHIYUS
0244

PHENOL CONTENT
00021 003R 0045 0108 0313 0315 0333
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0409 0414 04150416 0417 0418 0420
0421 0422 0423 0424 0537 0556 0561
0595 0596 0598 0611 0613

PHILIPPINES
0510

PHOSPITORUS
0042 0128 0153 0214 0256 0287 0288
0305 0306 0311 0502 0521 0573
NUTRIENT UITAKE
0290 0292
PLANT ASSIMILATION
0585

PHOTOPERIOD
0039

PHOTOSYNTHESIS
0312

PHYTIC ACID
0613

PRYTIC ACID CONTENT
0449 0556

PHYTOALEXINS
0231 0232 0236 0237 0238 0239 0241
0277 03.8 0388 0392 0414

PHYTOHEMAGGLUTININS
0002 0108 0112 0177 0189 0203 024}
0247 0255 0270 0271 0276 0321 0329
0342 0345 0346 0347 0348 0349 0351
03520353 0354 0355 0356 0357 0358
0359 0362 0363 0364 0365 0366 0367
(0370 0371 0372 0373 (0374 0375 0376
0379 0381 0385 0391 0392 0393 0394
0395 0396 0399 0402 0403 0405 0406
0411 0416 0418 0453 0520 0532 0556

PLANT ANATOMY

0006 0007 V008 BOGY 0023 0032 0052
0124 0125 0126 0127 0129 0166 0188
0193 0210 0241 0252 0253 0274 0277
0283 0284 0287 0288 0299 0308 0311
0322 0377 0406 0308 0415 0416 0437
0451 0458 0464 0471 0484 0508 0334
0563 0564 0570 0587 0599 0GOS 0612
0614

PLANT ASSIMILATION
0187 0192 0439 0584 0535

PLANT BREERING
0006 06008 (009 0014 0021 0038 0040
0044 0055 0169 0171 0214 0217 0222
0224 0226 0230 0236 0237 0275 0280
0350 0392 0446 0452 0461 0476 0482
0526 0578

CROSSBREEDING

0025 0215 0450 0466 0561
HYBRIDIZING

0059 0148 0244 0245 0396
MUTATION

0240 0251 0284 0285 0286 0349 0396
0471 0472 0473 0481

SELECTION

0020 0025 0029 0039 0231 0283 0284
0437

PLANT DEVELOPMENT
0029 0129 0153 0284 0287 0324 0326
0459 0571 0587

PLANT HABIT
0009 0029 0032 0251 0439 0467 0590

PLANT NUTRITION
0017 0531

PLANT PHYSIOLOGICAL DISORDERS
0286 0437 0459

PLANT PHYSIOLOGICAL PROCESSES
0324 0508
PLANT ASSIMILATION
0192 0459 0584

PLANT PIGMENTS
0312

PLANT RESPIRATION
0490 0585

PLANT TOXINS
0340 0370 0371

PLANTING
0038 0058
SPACING
0032

POD CHARACTERS
0467

robps
00130023 011501320150 0173 0179
0219 0287 0293 0476 0478 0484 0570
0585 0587

POLAND
0251

POTASSIUM
0046 0153 0209 0288 0305 0306 0308
0311 0502 0573



PROCESSED PRODUCTS
0038 0095 0106 0107 0127 0133 0136
0137 0161 0192 0300 G336 0440 0441
0465 0500 0501 0502 0503 0517 0524
03560 0566 0567 0569 0572 0573 0574
05750576 0577 0578 0579 0580 0581
0582 0583 0584 0614

PROCESSING

0028 0038 0040 0065 0088 0099 0133
0134 0137 0139 0162 0182 0185 0186
0189 0190 0192 0200 0269 0317 0329
0419 0422 0434 0440 0446 0447 0460
0501 0502 0503 0504 0505 0514 0515
0517 0520 0523 0526 0555 0556 0560
0566 0567 0572 0573 0576 0577 0578
0579 0581 0584 0589 0590 0600 0601
0607 0608 0612

PRODUCTION
0017 0020 0028 0032 0153 0281 0293

PRODUCTIVITY
0169 0174 0215 0278 0293

PROPAGATION
0059

PROTEIN CONTENT
000§ 0004 0010 0011 0012 0019 0020
0022 0024 0027 003" "131 0041 0051
0052 0053 0055 00 .4)58 0060 0062
0068 0069 0071 003+ 0088 0092 0097
0101 0107 0111 0116 0127 0143 0151
0154 0158 0160 0161 0162 0166 0168
0169 01700171 0174 0180 0185 0189
0190 0191 0194 0198 0202 0204 0208
0209 0211 0217 0224 0230 0233 0235
0259 0273 0280 0282 0283 0288 0301
0307 0308 0310 0315 0326 0327 0337
03450346 0350 0357 0360 0373 0378
0379 0380 0409 0411 0435 0435 0438
0444 0453 0454 0463 0479 0489 0507
05120514 0517 0522 0531 0533 0525
0544 0561 0565 0566 0568 0571 073
0574 0583
PODS
0179 0219 0287
SEED
0016 0017 0018 0021 0029 0035 0039
0045 0065 0090 0103 0 14 0144 0146
01490152 01550156 01730176 0177
0183 0184 0196 0207 0212 0213 0214
02150216 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 0448
0481 0508 0515 0519 0526 0539 0348
0556 0588 0589 0610

263

PROTEIN DEFICIENCIES
0012

PROTEINS
0003 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 €330
0334 0338 0339 0340 0368 0372 0380
0382 0386 0388 0389 0391 0392 0393
0397 0430 0548
AMINO ACIDS .
0014 0016 0033 0053 0064 0067 0068
0073 0038 0094 0103 0111 G171 0172
0178 0185 0189 0190 0193 0195 0207
0208 0216 0222 0255 0258 0262 0263
0265 0267 0273 0290 0292 0324 0327
0358 0367 0379 0513 0573
ANALYSIS
0064 0068 0108 0112 0145 0154 0156
0181 0189 0194 0208 0220 0221 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
DIGESTIBILITY
0014 0016 0033 0043 0067 0075 0077
0088 0094 0096 0098 0103 0110 011
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 0418 0419 0420
0421 0520 0523 0528 0550 0613

PSEUDOMONAS SYRINGAE PV. PIIASEOLIC

0057

PUERTO RICO
0021 0040 0179 0244 0414 0502 0555

PYTIHUM ULTIMUM
0197

RAINFALL
0311

RELATIVE HUMIDITY
0609 0613

RESEARC
0018 00,7 0118 0130 0136 0138 0250
0274 0283 0287 0288 0322 0324 0326
0328 0373 0419 0437 0457 0567 0592

RHIZOBIUM PHASEOLI
NODULATION
0291 0353



RHIZOCTONIA SOLAN!
0197 0586

RIBOFLAVIN
000t

RNA
0223

ROOTS
0046 0115 0132 0353

ROTATIONAL CROPS®
0040

RWANDA
0057 0481 0563

SALINITY
0046 0458

SCLEROTIUM ROLESII
0197

SEED
0113 011501170119 0129 0140 0142
0157 0167 0186 0223 0242 0244 0246
0246 0248 0251 0257 0260 0264 0268
0297 0304 0305 0309 0325 0329 0334
0339 0353 0355 0356 0359 0366 0374
0388 0410 0417 0426 0433 0440 0442
0443 0445 0449 0452 0455 0456 0457
0460 0464 0474 0474 0430 0485 0486
0500 0501 0504 0520 0527 0549 0564
0581
AMINO ACIDS
0014 0016 0018 0090 0103 0144 0146
0149 0150 0152 0153 0164 0172 0178
0203 0207 0214 0216 0218 0222 0238
0258 0261 0262 0263 0265 0267 0292
0303 0323 0332 0358 0361 0367 0487
0515 .
DISEASES AND PATHOGENS
0029
GENETICS
0147 0215 0218 0221 0229 0231 0239
0243 0275 0284 0461 0471 0482
GERMINATION
01:001450197 U254 0258 0296 0323
0459 0473 0506 0508 0546 8591 0604
PRODUCTION
01530293
PROTEIN CONTENT
0016 0017 001§ 0021 0029 V035 0039
0045 0065 0090 0103 0114 0144 0146
0149 0152 0155 0156 0173 0176 0177
0183 0184 0196 0207 0212 0213 0214
02150216 0218 0222 0225 0226 0227
0228 0231 0234 0236 0237 0240 0245
02569 0271 0272 0279 0281 0284 0285

264

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 0266
0267 0429 0461 0477 0490 049] 0519
0534 0541 0542 0543 0546 0554 0589
0591 0594 0595 0596 0598 0602 0603
0604 0605 0607 0609 0610 0611 UAI2
0614

YIELDS .

0021 0029 0039 0220 0231 0234 0236
0237 0279 0281 0284 0291 0292 0293
0295 0436 0481

SEED CHARACTERS

0026 0029 0045 0054 0056 0090 0092
0114 0119 0140 0141 0180 0196 0207
0233 0237 0245 0254 0266 0284 0306
0332 0409 0412 0414 0436 0439 0440
0441 0442 0443 0445 0448 0452 (457
0439 0461 0471 0473 0479 048] 0482
0485 0486 0500 0501 0504 0534 0539
0554 0556 0578 0581 0591 0594 0395
0596 0598 0602 0603 0609

SEED COAT
0017 0026 0080 0125 0127 N2G6 0279
0415 0418 U434 0435 0435 0439 045)
0404 0471 1372 0473 0477 0479 0480
0483 0539 0597 059y
ANALYSIS
0154 0221 0254 0260 0409 0411 Q414
INHERITANCE
0221 0224 0410 0412 0437 0452 0461
0466 0467 0468 0469 0470 0474 0475
0476 0478 0482

SEED COLOR
0007 0026 V090 0092 0154 0176 0180
0207 0224 0279 0306 0332 0339 0409
0410 0411 0412 0414 0417 0431 0436
0442 0443 0458 0466 0467 0468 04G9
0470 047) 0472 0473 0475 0476 0477
0478 0479 0480 0481 0482 0483 0485
0486 0488 0504 0539 0581 0595 0599

SEED HARDENING
0057 0464 0527 0557 0564 0607 0612
0614

SEED PRODUCTION
0057 0150 0288 0570

SEED TREATMENT
0158 0214 0597

SEED VIGOR
0311


http:YIIEI.DS

SEEDLING
0167 0353 0408 0608

SEEDS

0052 0080 0118 0124 01250126 0127
0128 0129 0132 0147 0148 0158 0165
0166 0169 0174 018! 0188 0210 0233
02520253 0256 0274 0277 0278 0280
0284 0288 0299 0301 0308 0311 032}
0322 0351 0377 0378 0379 0406 0408
04120414 0415 0416 0418 0423 0432
0434 0437 0441 0451 0459 0464 0471
0472 0507 0534 0340 0563 0564 0570
0585 0586 0587 0593 0595 0597 0599
0608 0612 0614

SELECTION
0052 0234 0445 0479
PLANT BREEDING
0020 0025 0029 0039 0231 0283 0284
0437

SEROLOGY
0255

SHADING
0132

SOCIOECONOMIC ASPECTS
0418

SODIUM
0256 0258 0305 0306 0308 0360 0502

SOIL AMENDMIENTS
0294

SOIL ANALYSIS
0293

SON. COMPACTION
0038 0040

SOIL FERTILIFY
0040

SOH. REQUIREMENTS
0009 0032 0040

SOLAR RADIATION
0527

SOLUBLE CARBOIYDRATES
0074 0121 0126 0127 0194 0258 0357
0423

SOUTH AEFRICA
v003 0451

265

SPACING
PRODUCTIVITY
0293
YIELDS
0032 0179 0293

SPAIN
0123 0312 0343 0408

STARCH CONTENT
0127 0130 0131 0134 0135 0137 0185
0308 0444 0465 0505 0517 0573
PODS
0132
SEED
0114 0419 0120 0309 0434 0548 0603
0610

STATISTICAL ANALYSIS
0058 0139 0169 0173 0179 0219 0222
0284 0429 0431 0437 0446 0452 0354
0458 0482 0506

STIEMS
01150132

STORAGE
0032 0037 0045 0049 0054 0062 0069
0141 0159 0166 0189 0199 0265 0266
0267 0360 0412 0422 0429 0430 0432
0144 0451 0154 0461 0462 0490 0519
0540 0542 0546 0547 0554 0580 0389
0590 0591 0592 0597 0598 0599 0600
0601 0602 0603 0604 0610 D611 0614
DISEASES AND PATHOGENS
0191
TEMPERATURE
0138 0300 0477 0491 0530 0534 0541
0343 0593 0594 0595 0596 0605 0606
0607 0608 0609 0612 0613

STORED GRAIN PESTS
0032 0052 0243 0607

SUCROSE
0121 0126 0263 0463 0549

SUGAR CONTENT
0113011501250127 0255 0308 0356
0358 0375 0444 0463 0505 0518 0527
0549 0610

SULPHUR
0049 0153 0561 027~ 0209 0215 0267
0413 0507

SWEDEN
0342

SWITZERLAND
0400



SYMBIOSIS
NODULATION
0029

TANNIN CONTENT
0021 0038 0108 0191 0224 0410 0411
041204150416 0421 0422 0424 0488
0556 0561 0611 0613

TANZANIA
0044 0152 0352 0559 0583

TAXONOMY
0009

TECHNOLOGY
0044 0049 0050 0563 0582

TECHNOLOGY EVALUATION
0057 0563

TEMPERATURE
0138 0183 0188 0192 0274 0300 0336
0342 0431 0456 0460 0477 0491 0515
0517 0530 0534 0541 0543 0583 0584
0593 0594 0595 0596 0605 0606 0607
0608 0609 0612 0613
YIELDS
0059

THIAMIN
0001

TIMING
0038 0049 0055 0056 0057 0038 0192
0317 0336 0342 0371 0442 0449 0456
0460 0535 053K 0541 0543 0551 0554
0357 0559 0561 0562 0563 0583 0534
0585 0592 0593 0594 0595 0599 0600
0604 0605 0608

TOXICITY
0157 0194 0202 0210 0321 0325 0330
0332 0345 0346 0355 0357 0359 0361
0364 0366 0367 0368 0372 0373 0380
0426 0427 0453 0520 0539

TRANSFER OF TECHNOLOGY
0049 0055 0057 0059

TRYPSIN
0274 0316 0322 0336 0342 0415 0416

TRYPTOPHANE
0001 0024 0064 0073 0143 0144 0154
01550163 0166 0487 0488

UGANDA
0216 0281

UNITED KINGDOM
0029 0100 0162 0165 0265 0266 0267
0276 0322 0340 0370 0380 0383 0386
0389 0397 0404 0602 0603

UREA
0145

UROMYCES PHASEOLI
0475
RESISTANCE
0057

USA

0002 0021 0031 0038 G040 0048 DOSI
0053 0034 0064 0072 0083 0084 0VRS
0089 0090 0092 0025 0104 0106 0107
0109 011501160131 01320133 0137
0138 0141 0171 0182 0185 0186 0190
0191 0206 0221 0224 0231 0232 0236
0237 0238 0239 0240 0241 0242 0243
0263 0273 0277 0280 0290 0295 0298
03050309 03120313 0316 0317 0318
03330337 0339 0341 0344 0362 0365
0376 0378 0379 0382 0385 0388 0392
0394 0398 0399 0401 0403 0405 0407
0412 0418 0419 0420 0422 0424 0434
0435 0435 0436 0437 0438 0443 0445
0446 0450 (0453 0460 0464 0465 0475
0477 0183 0484 0385 0486 0491 0499
0300 0501 0503 0509 0514 0517 0518
0319 0526 0529 0530 0546 0551 0552
0553 0556 0558 0360 0561 0562 0566
0367 0570 0572 0577 0579 0581 0584
0593 0599 0609 0611 0613 0614

USIEES
0018 0074 0076 6078 0079 VORN QUS|
0106 0182 0191 0516 0568

VALINE
0144 0528 0587

VARIETAL MIXTURES
0057

VENEZUELA
0087 0197 0210 0310 0328 0349 03359
0448 0487 0488

VICIA FABA
0260

VIGNA UNGUICULATA
0010 0035 0065 0174

VIROSES
0059



VITAMIN CONTENT
0014 0031 0071 0079 0302 0305 0308
0309 0310 0430 0438 0463 0487 0506
0544 0590

VITAMIN DEFICIENCIES
0073

WATER ADSORI"TION
0057 0058 0187 0192 0434 0455 0456
0458 0546 0584 0589

WATER CONTENT
00664 0092 0101 0108 0131 0138 0140
0141 0142 0161 0162 0187 0289 0303
0306 0308 0310 0431 0434 0435 0435
0136 0458 0459 0461 0462 0464 0190
0514 0515 0519 0534 0540 0343 0344
0554 0556 0562 0581 0385 0586 0590
051 0592 0593 0594 0593 0396 0603
0604 0605 0606 0608 U610 0612 D614

WATER REQUIREMENTS
0159

WATER STRESS
0040 0295

WEEDING
0032

267

WEEDS
0032

WILD PHASEOLUS
0124

XANTHOMONAS CAMPESTRIS PV, PHASEOLI

0057

YIELD COMPONENTS
01320179 0226 0286 0295 0311

YIELDS
0001 0021 0027 0029 0032 0038 0039
0040 0042 0057 0059 0131 0169 0179
0220 0224 6231 0234 0236 0237 0278
0279 0281 0283 0284 0288 0291 0292
0293 0294 0295 0307 0311 0319 0436
0446 0450 0479 0481 0578

ZAIRE
0037

ZEA MAYS
0016 0060 0062 0532
INTERCROPPING
0047

ZINC
0042 0064 0102 0110 0214 0220 0292
0305 0306 0308 0311



