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1. Description of Proposed ProJ~~ 

large Dcale effori:r,' a.re being made b;)r gO"li'ermilents ~ vo1wrbary relief 
orga,ni7.11.tiona, and cODIlilercial companies to i'ol'I!luJ..e.te loYi-coot protein 
foods nnd make these available in developing cOWltriea. These f'oodr' 
consist mainly of vegetable proteins though s:ona.ll amounts of animal 
prot(~in, usually dry skiln milk, may be incor:pa.rnted. Such formuJ.at.ioTls 
are deEligned to ba.lnnce: the aud.no-£.cid def~cienc::I.efJ of one protein 
SOUl'ce 'oy ElddHion of a.nother "rTith,o.n excess ~)f the defic:l.ent runino-o.cirl. , 

In order to present 'the connmner with 0. flt"..J,n:i.ta.1-.rJ po.lata.ble and 

attractive food ruaterinl in "Thien the componeclts a.rc comb:l.n~d nnd 

which are cOlTlpatible with his normal d~.et, ElOlliH! proceSSing is normally 

:required. One technique being UG~d more and lUlorc, pnrticul!lrly in the 

breuk.f'as·t food industry, is so-called cooking c:i..'trusion proccfJBing. 

This procedure is ,dthout question one of' the: most economice.i fOl' 

providing pre-cooked ccree.i-baaed f'ood IU1xturQ~Il. An crlruder is 0. 


hent-jncy.c:tQd Elcre·..r preas into ylhich the ingredientD can be fed, mixed, 

nn·1 crlrttded through a heated die. The effect:: of thin type of beat 

pr')c~Bt~ing. on the nutr1t~onaJ. qual:.ty of the IProtein mixtw"cB has not
. 	 . 

, 	 ,.r.\~C ~.v.c:,~ nu.;:~ ... ;' ......... ~ ._~~~~~.!.:~:.. ::: =::.: ,,:-"'-- -_.-:- ...- ..... ..:1, .\'n,,", +\,. ,"4Yt.111~ 
wi1.1 ml'iint.ain its nutrit~.()na.l t':ffecM~n~~~-··d\~1~g' pr6~e·IJ'fl1rig•. "}\a',feVl!'l 

there are valid ind1cflM,01l8 the.t these p:'~.QceBI!i1ng ll1~thods mAY delotel."i ­
oUrJly affect the nutritione.l quo.1ity of prote1in in auch foed Bubstance '; 
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as wheat, oats, soya, corn, milk, and cottonseed. 

The proposed project is designed to complement an on-going project 
in Chile undertaken by the University of California in which vegetable­
fish protein mixtures are being investigated for use in the feeding 
of pre-school children, infants, and lactating women. The investigators 
plan to study the effects of the extrusion processing variables of 
temperature and pressure and processing time upon the nutritional quality 
and acceptability of these vegetable-fish and other high protein mixtures. 
Protein sources for use in the: mixtures will be sunflo,.,er seed moal, 
corn, wheat, fish protein concentrate, fresh raw fi8h, and locnl (Chilean) 
milk. The storage stability of the different products will be examined 
under typical Chilean conditions utilizing practical packaging nw.terials. 

In addition to a research aspect, this project also bas training and 
institution-building components. Chilean nationals will be trained 
at the Deparinil!lnt of Food Science and Technology, Un:l.versity of 
California, in the t~!chniques of analysiA, pl"ocessing, accepta.bility 
testing and nutritional evaluation. Production facilitiQs will be set 
up :l.n the Institute of Food Scienc~ and Technology, at the University 
of Chile. The feeding trials will be conducted in conjunction with th~ 
Department of Pediatrics of the Ur~iversity of Chiltl Medical School. 

2. Significance of the Project to AID Objective~ 

The major cause of malnutrition in the LDCs is protein deprivation. 
AD) is attempting to alleviate this situation in :many ways. In a 
nw.jor effort, formulated, inexpensive protein-supplemented cereal 
m1xtnres are being supplied to the IJ)Cs via the Food for Peace Program. 
It is most important to AJ]) to know that heat processing has not 
reduced the protein quality of these foods. The definition of processing 
conditions which do not alt~r the protein quality is also a significant 
corollary. In ndditlon to the spel!ific resea.rch objective, this 
project is important to AID beca.uf.!'! of its tra.ining and institution­
building components. It is expected that this project 'Hill help the 
Institute of Food Science and Technology at the University of Chile . 
become a center of excellence in Latin America capable of both solving 
problems specific to the region and educating local scientists. 

3. Relevance of Proposed Project to ExistS.ng Knowledge 

There is scientific evidence suggesting that food mixtures 
formulated and proceBsed to provide ilI1proved and palatable protej.n 
intake may lack the full nutritional value of the individual ingredients 
incorporated in the mixture. However, mechanisms ot; this mpairment 
t:.r.d ··'t.'n: ··!·o.c~c~ 1·:n:tCh 'o.lTec'C' ~.:t··r:llve-'no't ·tn:err ru:.::.:l.T l1eIo1nea..-- l:i".!-,:·.!.~ 

attention ha.s been paid to the int'!r-relatlonships between processing 
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factors, time, temperature, and chemical constituents. This study 
would extend our knowledge into those areas of processing and nutrition 
in which information is lacking•. 

4. Evaluation of ~er1menta1 Design and Research Methods 

The ~xperimenta1 design and research methods are reasonable and 
technically sound. It is anticipated that the project will Yield 
immediate and valuable results. 

5. Evaluation of Re'search Competence of Investiga'cors 

Dr. '":. Chichester is an internationally knmm and highly competent 
food scientist-engineer, and i6 Chairman of the Department of Food 
Science and Technology at the Univer~ity of California, Davis. He is 
fully capable of conducting the type of research proposed. The co­
investigator, Professor Pinto, is a young scientist from Chile who 
received his M.S. in Food Science in 1965 from the University of 
California. Wn:t1e his competence cannot be fully evaluated because 
he has not published extensively, his training bond sponsorship indicate 
that he is capable of conducting appropriate phases of the proposed 
study. 

6. Appraisal of Research Resource3 and Budget Provisions 

The resources and facilities for research at the University of 
Ce.lifornia are excellent. This project will strenr,then the resources 
at the University of Chile. The estimated cost se(~ms reasonable !lnd 
fully justified in terms of knowledge the project ,.,111 provide to 
AID and other groups interested in high protein foods. 

7. Scientific Reviei-T and Assessment of ReleY!lnce to AID Programs 

a. Within AID - In view of the emphasis the Agency is giving to 
the development of high prot~in foods for distribution in r~cs via 
go~rnment !lnel comm~rcia1 channels, the Hea.1th Servico of TCR feels 
the proposal has great relevance to interestCJ and objectives of AID. 
Contingent upon RAC approval, appropriate regional and Mission 
clearances will be sought. 

b. External Review - A..'rl Interd:tscip1inary Nutrition Research 
Committee of NIH evaluated the teclmical merits of the proposal. The 
Connnittee recommended approval without change. On a priority scale 
of 100 to 500, the lower figure representing highest priority, the 
f'nrnm H ·. h .... n',.... ".nprl R VA111P n·r ,Ah t.o the nro,ioct. 

Mr. Layton Allen, a leading food engineer with specific 
experience in this field as Senior Engineer at UNICEF, r~viewed the 
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project and discussed the scope of activities with Dr. Chichester. 
Mr. Allen considered the'project to have much merH. After discussion 
with Dr. Milner, AID Nutrition Branch Chief, he recommended certain 
changes to strengthen the project. These have B.ince been incorporated 
in the proposal. 

8. Evaluation Sunnnar:v: 

This project is designed to study the effects of processing upon 
the nutritional quality and acceptability of inexpensive, simple, 
high-protein foods. It will provide knowledge on an important subject 
(processing llnpairme'nt of proteins) in which information is lacking. 
The experimental procedures and capabilities of· the investigators hnve 
been endorsed by competent authorities. The proposal is relevant to 
objectives of AID in that it will help to define processing conditions 
which do not impair protein quality and it will strengthen food science 
and nutrition competence at the University of Chll'2. Approval in the 
amowlt requested is recommended. 
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1. 	 University of California University of Chile 
Department of Food Science Institut~ of Food Science 

and Technology and and Technology 

Davis,. California 95616 Santiago, Chile 


2. 	 Nutritional Quality in Low Cost Processed Protein Foods 

3. 	 Starting, Date: June 1966 (revised starting date: February 1, 1967) 

Duration: 3.5 years 

Bllckground: In the past 30 years the m.'ljor causes of death in underdeveloped 

countries have shifted from disease to undernourishment coupled with infec­

tions, particularly in the young. By th~ application of science and technology, 

many d:lsellses have been largely eliminated over a very short time period, 

and at relatively small cost. These changes have been effected without sig­

nificant change in social structure or econoinic status. In contrast, increases. 
in food production (particularly in the area of proteins) have not been amenable 

to as rapid a chanr,e, and consequently increased disease control has aggr.evated 

the problem of poor nutrition. Th:l.s is particularly true in pre-school children, 

where there is rapid growth and an increased vu1nerabi1:1.ty to common enteric 

infections. The combination is synergistic, and is the major cause of death 

in pre-school children in the less dC've10ped countries. 

In the last ten years' the problem has become acute, and conniderab1e 

effortG have been made by numerous organizations to supply low-cost protein 

foods, particularly to the infant or pre-school population. The major supply, 

of protein in many countries is vegetable in origin. As vegetable proteins. 

-!1r(! nol: optimal in their content of amino acids, the human - if subsisting 

on \'(!gl; table protein - must either consume large quantities of proteins in 

ordl:.r 1;0 acquire the necessary amIno acids, or supplement the vegetable pro­

tein ~;Jth other proteins containing the cimino adds whose concentration is 

lO~1 in the staple consumed. !i.s a majority of proteins which lo7ou1d supplement 

vegetable proteins are expensive, it is difficult for a population in an 

underdeveloped country to acquire these. In attempts to remedy the problem, 

formulae conoisting of mixtures of var-ious vegetable proteins have been de­

veloped. In these the amino acid deficiencies in one protein are balanced 

by protein sources \lhich have lin e:KC(!9S of the deficient comDonent. 

For exnmple, wheat protei'n has a subflLantia1 deficiency of lysine. If this 
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is oupplemcnted with the amino acid lysine or other protein sources rich in 

lysine. the increase in protein effectiveness is larger than either of the 

two or more components of the mixture consumed separately. The same concept 

can be applied to most vegetable sources of protein, such as soya, com, 

cottonseed, coco prcsscake, etc. 

In order to prescnt the consumer with a food material which is compatible 

to his normal diet, and one in which the components are maintained combined' 

in the food material, some processing is normally required. The FAO, UNICEF, 

and INCAP have produced formula foods wh:lch have a compar.-atively good balance 

of total proteins, dedved largely fro'm various vegetable sources. These 

have been utilized, and' are comparativcly good foods from a nutri tional 

basis. The effect of processing on mixtures of proteins, however, has not 

reed \',~d very much attention. It has been assumed that the correct mixture 

will m~intain its nutritional effectiveness during processing. Bressani, 

hm.wve r, has shown that very small changes in processing techniques very 

radically alter cottonseed protein availnbility. Additional reports by 

numerous other individuals indicate that changes in processing techniques 

change the protein quality of such materials as wheat, oats, soya, corn, 

cottonseed, fish, etc. In experiments conducted at the University of Cali­

fornia, Department of Food Science and Technology, it has shO'rin that relatively 

small changes in the thermal processing conditions of vegetable-milk mixtures 

(amounting to as small as 20°F) will reduce the P. E. R. (Protein Efficiency 

Ratio) of the mixtures by 50%, as tested in rat feeding experiments. 

1\.:3 there arc man)' proposals to utilize local vegetable materials in 

underdeveloped countries as protein sources, it is important to determine 

the effect of processing upon protein availability I acceptability, and 

utillz·!ltion of proposed mixtures. As n project is underway in Chile upon 

the utUization of vegetable-fish protein mixtures in the feeding of pre­

school ch:Udren, infants, and lactating mothers, it is intended that the 

present studies will utilize the same target population in.studies of the 

acceptability and nutritional factors lmder the experimental conditions. 

It io therefore proposed that the following specific aims will be" investi­

sated. 

fu:g.!!!.ch PI nn. 

1) The inventigation of protein availabil1.ty ns influenced by thermal 

environment nnd other process variables of mixtures of food ma~erial8 pro­

duced by extrusion processing. 

http:availabil1.ty
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2) The study of the effects of variations in processing techniques on 

vegetable protein mixtures currently under investigation for infant feeding 

in Chile. The mixtures which are currently being investigated. and will fOl~ 

part of the inveatigation. arc as follows: 

B) . Sunflower seed meal 

b) Rapeseed meal 

c) Fish protein concentrate 

d) Fresh raw fish (to be combined in extrusion processing with cereals) 

e) Corn 

f) Wheat 

g) Local m11~ 

J) Studies will be made to detenn:ln·~ the most suitable packaging for 

products which are studied and the effect of storagE: conditions on these 

products. 

4) Techniques for enriching the extruder foods with vitamin and mineral 

odxtures will be determined. 

5) The study will be made of the acceptability and effectiveness of processed 

foods produced from the components above on' populations aln::ady under study ill Chile. 

Signific~nce ~ AID: ~funy of the proposed protein supplements and protein foods 

are baned upon the utilization of local or indigenolls protein foods and presuppose 

that by mixing the correct, types of vegetable protein (with or 'o1ithout supple­

mentation) a good nutritional quality food will result. This is not always 

true. since processing must be utilized in most cases to compound the food 

into a single unit. increase its palatab:l1i ty. transportability and diges ti­

bility. The method of processinl!. :nny achieve some of the desired effects. 

but jn fIIany cases at the expense of: the nutritional quality of the food material. 

In f:!"I:' til::;es that have been invc:s tir,nt(!d. this amounts to the almost complete 

lO;H' ,;' the deuirable nutritional factors built into the formulation. Thus 

the fl1lpply of protein is actually decreased by the processing required to 

produce a stable. utilizable foodstuff. The mechanism of this destruction 

and the factors which affect it have not been defined. and as a consequence
" 

the total effect:l.veness of nutritional supplementation of diets is considerably 

less effective that it should be. Even when these factors have been considered, 

the nppronch to the solution of tha problem has in many cases been eropir1,csl. 

The interrelations between processi.ng factorE;' have not been defined; thus 
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under production circumstances it is difficult to specify the limits of variability 

that can be allowed in commercial processing. 

In short, by our lack of knowled~c as to the magnitudes of the effect 


of processing of vegetable protein, the implemcntO:ltion of programs supplying 


supplemental food materials to populations of less well developed countries 


is substantially hindered. The present study would define pra.ctical limits 


of processing variables which might be used in extrusion processing and 


thus help to develop products which are highly acc<.!ptable, ready to eat, 


inexpenaive, a:-o.d possess high storage stability. 


Procedure: General physical Arrangements.- It is intended that the proposed 

research project be a cooperntlve one between the University of California, 

Department of Food Science and Technology, and the University of Chile, 

Institu~e of Food Science and Technology. The University of California 

would be primarily concerned with the training of Chilean nationals in the 

techniques (If analysis, proce5sing, aceeptabil.ity testing, and nutritional 

e'1;)J.I.i,'ltion. Production facilities would be set up in the Food Science and 

TI~dlllO]ogy Insti.tute in Chi Ie. Th.:: feeding trials would be conducted in 

con.i I.Inct"ion with the Department of Pediatrics of the University of Chile 

}of.~di Cell School, under whose au:;pic(!s a project is now underway. As a consequence, 

the mlljor portions of the equi.pment, such as the extruder I which are requested
• 

in this grant, would be instnlled in the University of Chile. Research 

. assistants, trainetl in the United'States, would be transferred to Chile 

to undertake the experiments Lliere, although it is intended to initiate 

the Chilean portion of the experiments as, soon as the production equipment 

can be delivered and ins talled. 

Arrangements have been completed with the Carnation Research Labora­

tories to undertake experimental runs on an extruder identical to the type 

requested for installation in Chile. The processing equipment in this case 

would be rented on an hourly hasis. 

Expcrtmental Procedure: It is intended to investigate the varfables of 

time, tempernture, and pressure upon the extrusion process of vegetable­

based proteiri foods which could be added to the Chilean diet to increase 

ttlt; uva11iiblc iii-·ut,,!..: !..: the int:mt and pre-schccl populst1on.· Toe tilVI !.~~ 

stability oC the products produced under various conditions will also be 



~5- IIS-3 P 

examined under typical Chilean conditions, utilizing practical packaging 

materials. In all cases the examination will be concerned with nutritional 

effectiveness and palatability. The following products will be of primary 

concern: sunflower Geed meal, rapeseed meal, fish protein concentrates, 

fresh raw fish (to be combined in extrusion processing with cereals), 

corn, wheat, and local milk. 

The choice of sunflower seed meal and rapeseed meal is dictated by the 

fact that Chile derives a,major source of its edible oils from these two 

products, and the meals arc rendily Llvailable. As Chile. is also a major 

fishmeal producer nnd has done some of the early 'Jork on fish protein con­

centrate, these products are included in the study. The inclusion of '''heat 

in the study is dictated by the fact that the Chileans traditionally utilize 

a toasted wheat product in feeding of children and infants; however, as wheat 

is not in excess in Chile, this will not receive major emphasis. 

In ~rder to illustrate the types of studies to be carried out, the 

following work which has been underway at the University of California, is 

cited. It should he emphasized, however, that this work is not to be dupli­

cated, and is not of major concern. It is used only to illustrate a generally 

applicable technique. 

The P.E.R. of wheat protein is approximately .9, and may be increased 

to 1.6 by supplementation with 10% non-fat milk solids, as shown by studies 

of Beate .£.! a1. Widdosol1' and McCance studied this effect with children 

ages 5 to 15 and confirmed the effectiveness of such supplementation. Cal­

culation of the theoretical amino acid content of a 9:1 mixture of whole 

wheat pO\,rcler and non-fat dry ndlk indicates that 200 grams of the mixture 

would supply the caily human requirements of the essential amino acids. 

Table I shows the nutrient content of 200 grams of a mixture of this type 

and the percentages of the N. R. C. recommended daily allowances. 

TABLE I 
Nutrient Composition 

180 Grams \-lho) e Wheat Flour + 20 Grams NFMS 

% Daily N.R.C. 
Nutrient 
w.r0;:ir.::ltc .9mnpmdtion: 

Unit Qunntity Requirement 

Noiqturc 
Protein 

Gram9.. 22.3 
33.7 48 

Flit " 3.8 
Cnrbohyc\rat\~ II 134 
!'·1t;~r If.J. 

Ash II 4.64 

Cn lodes (per 200 grams) 672 21 
PER Grams 1.6 
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TABLE I (continued) 

%Daily N.R.C. 
li!:!.!r i en t Unit guantitr Reguirement 

~~: 
Tryptophane Mg. 386, 154 
Threonine II 1008 201 
Isoleucine 1492 213" 
Leucine II 2044 186 
Lysine II 1600 200 
}I~thionine 540 49" 
Cystine " 590 74 
Totnl Sulfur A.A. II 1130 '113 
Phenylalanine 1432 130" 
TyrO!Jinc II 1158 106 

Total Aromatic A.A. 2590 185
" 
Histidine " 624 208 

In order to render the whole wheat edible. the material must be cooked 

.to gelatinize the starch. and in order to insure a homogeneous mixture. the 

other ingredients must be pre-mixed before gelatinization. The gelatiniza­

tion and homogenization can be carried out by the use of an expander such as 

the Anderson. The expander is a heat-jacketed screw press into which the 

ingredients arc introduced and extruded through a heated die. The temperature 

in the jacket can be varied, as well as the pressure placed upon the materials 

in order to extrude them. If extrusion temperature is too low, gelatiniza­

tion does not occur. Thts then sets a'minimum temperature requirement for 

the process. Higher temperatures increase the rate of production and con­

sequently lower the processinr, cost of the product. High temperatures also 

produce a product which requires no drying after extrusion, again keeping 

, the cost to a minimum. Lower temperatures result in a ,~e't product which 

must be dried by a separate process before it can be utilized.' 

Experiments were conducted in which the j ac.1'et temperature was varied 

between 210°F and 300°F. The most heat-sensitive components were introduced 

at the normal loading portion of the screH. It ""as found that changes in 

expander temperature of as little as 20~F would substantially decrease Protein 

Efficiency R.,tio in rat feeding experiments. It was found, hO\ol~ver, that 

the most heat-sensitive components (and in thes.e experiments it was the 

milk) could be introduced at a point in the extruder where gelatinization 

,-& .,hn ..h ...... :-n..H nl1v nl'rIlTrt'll, :md thus it WLL<i possible to avoid subjecting 



'-7­ "S-3 P 

them to as long a thermal process as the wheat had to undergo. Major increases 

1n Protein Efficiency Ratio were achieved in this manner. It was also found 

possible to post-mix a portion of the milk solids and still retain a moderately 

homogencous product. This further increased 'protein retention. 
\ 

In the experiments ,~hich are to be conducted on the oilseed meals availa.ble 

1n Chile, the effect of different processing conditions would be studied 

with r.espect to the production of an acceptable and nutri.tional product. 

Corrclati.ons would be obtained bctween extruder temperature. introduction 

position of various components, extruder pressure, and protein availability. 

In low temper:tture p1.occdurcs there ,~ould be a necessity for air-drying 

some components, and the effect of air-drying upon protein availability 

and acceptability would also be studied. 

The storage stability under vnrious packaging conditions would be studied. 

Storage c,onditions would be as follows: room temperatures in air, room 

temperature under nitrogen, and lOO°F in nitrogen for periods of one year. 

Samples \vould be taken at the end of sh: months and one year to determine 

chanr,es that migh t occur in the c:!mino acids and P. E. R. value. Although 

no changes might be noted in amino acid composition, changes due to the 

oxidation of residual lipid materials could significantly alter the P. E. R. 

The products would be tested for protein availability, using a conven­

tional rat assay for protein efficiency, cU1d the amino acid composition 

would be determined by the Hoore nnd Stein ion exchange techniques. 'fhe 

ion exc\wnge techniques have heen found sat;i.sfactory in our previous studies. 

Changes in palat~bllity of the mixtures would be determined utilizing 

taste panels LInd the confusion matrix technique or the paired comparison 

methods. 

The effectiveness of the more technologically promiSing processes will 

be utilized to produce products uhich will dlen be tested for their nutri­

tional effectiveness on infantl; in the Department of Pediatrics (University 

of Chile Ncdical School) and subsequently their general acceptabiUty will 

be mcwsured on tIle target population already being utilized for the testing 

of 5:1.mplc non-processed mixtures by the sar.1C group. 

FacU it i ('s Availabl e: A complete pilot plnn t for food processing is availabte 

Dt t.ho University of Californin. This includes drying and sifting equipment. 

No ~:I(pnllllt![ Is t1vdl1Holc, buL tlu.·.iragclllE:nt& have be.=::r. irlade with the Cnrn~tion 
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Rescarch Laboratories to allow the use of their Anderson extruder in experi­

ments. These arrangements include the training of Chileans on the operation 

of the unit. The cost agreed upon was $15.00 per hour of operating time. 

The University of Chile, Institute of Food Science and Technology, has 

a romaU pilot plant for food p'·ocessing. It does not own an expander nor 

crinding equipment, and therefore it is proposed that an Anderson extruder 

and a Fitz mill be purchased and located in '~he Department's pilot plant. 

Sifting and drying equipment is available. The pilot plant has a sufficient 

supply of steam and electricity to allow the installatictn of the requir.ed 

equipment. 

Both institutions' are equipped with complete laboratory facilities, and 

the University of Chile, through its Dcpartment of Pediatric Nutrition of the 

Hedical School under the direction of Dr. Fernando Monckeberg, maintains a 

metabolic unit which is to be used for studies in infant populations. 

There is a record of cooperation in projects between the two institutions 

and many of the individuals in administrative positions in the Food Science 

nnd Technology Institute in Chile have been trained in the Department of 

FOolI1 ~;clcncc and Technology in the University of Celifornia. 

An additional amino acid o1Ilalyzer is requested, since the ones in the 

PO:;:H'!;sion of the two departments arc at the present time running very close 

to copacity. 

No packaging equipment is requested since the University of Chile possesses 

such equipment. 

6. 	 Personncl. 

Principal Investigntor: C. O. Chichester Professor 

.lli!.t£ of ,!!.i \'th: 2/11/25 Brooklyn, New York 

Pre:;~.!!l Cit:i.zenship: U.S.A. §~: Mille 

Educ!ltional E:.cpericncc: 

Dc~ree Institution confc~ring Fields Year 
B.S. ~j..1SS • Institute of Tech. Chem. Eng. 1949 
H.S. Univ. of Calif., Berkeley Food Sci. 1951 
Ph.D. Univ. of Calif., Berkeley Biochem. 1954 

Ficld~£I Pref-cnt Mlljor ScientIfic Interest: Plant Biochem., Nutrition 

http:requir.ed
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evaluation of prepared bread. Food Tech. ~: 657-661. 

Chichester, C. O. Prer.ervnt Ion of orgmlOlcptic properties and storage problems 
in freeze-dried foodstuffs. In Aspects Theoriques .£t Industrie1s .£.£..l£. 
Lyophilisatjon (ed. I.. Rey), ~p. 571-579. Nennann, Paris, July 1964. 

Simpson, K. L., T. O. M. Nakayama and C. u. Chiche!!ter. Biosynthesis of yeast 
caroteonoicls. J. Bact. 88: 16.88-1694. 

Davies, n. II., W. J. IIsu ••1nu C. O. Chichester. rhe metabolism of carotenoids 
in the brine shrimp. niochem. J. 2!: 26 • 

.. 
Hsia. C. L., B. S. Luh, and C. O. Chichester. Anl::fIocyanin in freestone peaches. 

J. Fd. Sci. 30: 5-12. 

Nakayama, T. O. H. and C. O. Chiches ter. Part III;: Pigment changes in 
senescent and stored tissue. in Chemistry and Biochemistry of Plane 
Pigments (cd. T. W. Goodwin), pp. 438-457. Alcademic Pres!:;, LC'ndon. 

Luh, 	 B. S., 11. Co, S. J. Leonard, and C. O. Chiche:!iter. Factors influencing 
storage stability of can~ed tomato paste. Food Tech. 18: 159-162. 

Bcrg, II. I.", C. S. Our,h, and C. O. ChIchester. The prediction of perceptibility 
of lumi!lous-transmittance and dominant w:we-l""ngth diffcrences among red 
wines by spectrophotometric measurements. J. Food Sci. 29: 661-667. 

, 	 - . 

Simpson, K. L., T. O. M. Nakayama, and C. O. Chich~ster. The bi.~synthetic 
orJr.in of the carboxyl oxygen atom of the carwtenoid rigment:, toru1arhodin. 
D10chem. J. 92: 508-510. 

Sclllllldt'r], S., G. L. MJrsh and C. O. Chiche!:ler. molor reversion in processed 
ver,etables. I. Studies on r.egrecncd pea pure~s. J. Food Sci. ~: 312-316. 
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(Publications, cont. - C. O. Chichester) 

Schanderl, S., C. L. Harsh and C. O. Chichester.. Color reversion in proce~c;ed 
vegetables. II. t-fodel systc;.. studies. 30: 317-324. 

Creasy, L. L., E. C. Haxie, and C. O. Chichester. Anthocyanin production in 
strawberry leaf disks. Phytochem. fl.: 517-521. 

Yaswnatsu, K., T. O. M. llakayama, nnd C. O. Chichester. Flavonoids of sorghum. 
Food Sci. 30~ 663-667. 

Yamamoto, H. Y. and C. O. Chichester. Dark incorporation of 180 into anthera­
xanthin by bean leaf. Biochim. Biophys. Acta 109: 2 
303-305. 

Pinto, A•• and C. O. Ch~ch('sl'(~r. Ch.,nr.cs in the content of free amino acids 
'dIlJ'ln~~ rOllstll1g of COCO.I h(,.1II5. J. Food Sci. 11.: 77.6-732. 

Chichester, C. O. Nutritional Effects of Processing. Abstract, VII International 
Congress of Nutrition, 1966. 

Co-Princi~ Investigator: Alvaro Pinto A. Title: Professor 

Dill. of. Birth: 11/18/35 Country of Birth: Chile 

rrcsent. Citizenship: Chile Sex: Male 

Educatiollal Experience: 

__~. Dl·gree Institution Conferring Fields Year 
IngC'niero 

School of Agron., Univ. of Chile Agron. 1961 
A~r(lnomo 

______~~~t.~S~.______~l~Jn~i~v~e~rs~i~t~y~o~f~C~a~li~f~:o~r~.n~i~a~.~D~av~i~s~~F~d~.~S~c~i~.~_______ 1965 
PlIhlications: . 

Pinto, A. Contribution to the study of the bacterial flora present in canned 
peas. (Thesis) • 

Pinto, A. Food Technology. 'fextbook published for use of students. 

Pinto. A. Projec~ [or the c(caticJn of: regional courses for food technicians 
(to he given at the Regional University Colle~e of the University of 
Chile. 

Pinlo, A. and C. O. Chichester. Changes in the content of free amino .2cids 
dudng roas tine of cocoa beans. J. Food. Sci. 31: 726-732. 

Ficl.Q. & Pn·sent H<ljor. Scientific Interest: Food Science 

Co-Investigator: Fernando Honckchcrg Title: Professor of Pediatrics 

Dl:!partmcnt of Nutrit1.onal BIochemistry, University of 'Chile 

)'lILJ llc<lt ion" : 
Donoso, Gonzalo and Monckeber~, Fernando. Progress Report (up to August 1966) 

for "A Nutritional Survey in Chile, S.A." (PH 43-65-572). 

http:Ch.,nr.cs
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(Publications, cont. - Fernnndo Monckeberg) 

Yanez, Enr!tjue, l(.i} Barj a, Fernando MOllckeberg, Alej andro J1accioni' and Gonzalo 
Donoso. Protein Quality and usc as I:uman food of fish flour manufactured 
1n Quintero Chile. J. ]~ood Science (in press). 

Con:-iult nllt: lin rry r.eorge Kimpel 'fit1e Head, Nutrition Section, 
Carnation Research Laboratories 

J1£!..!:£!!L II l rth: '1/2/13 .G";'t·i E.!2.c.! Stelte of llirth: Buffalo, New York 

Prencnt Cfti:wm,hip: U.S.A. ~: M.1le 

F.t1ucnt:i onill Experience: 

__-::.D':"'('bg~rc::::.;e:=.-___..:;I.:.:n~~t:f t uti Oil COI~lf::.:(::.!~r:....:l;.:::i:.:.n!l:g'--_~F.:::.i.::e.:::.l.:::.ds~_____-:.Y.::::.e~a~r_ 
B.S. Cnrroll Coll.ege Biology 1934 
~1. S. Univ. of Nehraska Bact.E. Parisit. 1936 
Ph.D. Unlv. of Illinois Bact.E. Parasit.; 1940 

Biochemistry 

.E!£l!!!~ of Present M.1jor Scientific Interest: 	 Nutrition, Biochemistry 

7. 	 .Budf;C't 

It is nnticipated that the progrmn requested will take approximately three and 

one-half years to complete. BudgeU ng, hm"ever, is for a three-year basis, 

since some delays are to be c};pectecl in the delivery of equipment fo Chile. 

It is therefore anticipated that wO'rk at the University of California will 

be initiated inunediately and probilbly will come (:0 a conclusion prior to the . . 
ce!wation of work in Chile. Because of the overlap a three-year grant is .. 
requested, although it is anticipated that three and one-half years will be 

required for completion .)f the work. 

Fi~!!D~~:f:11 Support Required from AID: 

Tot~l: $145,058 1st year: $74,636 2nd year: $35,936 

3rd year: $34,486 

F.ltr:m::Jal contributions will be made by the University of Chile and the 

UlllvCL'sHy of California in the support of the Pr.incipal Investigators and 

the u~e of facilities. 

8. 	 lluJl'.c!:. C:rtcgoric,2,.. 

llcr:;olUll'J. : 	 Per.'cent 
Tinne (%) Salary 

Principal Invc~t1r.ator: C. O. Chjchester -0-

Co-l'rJn. lnvcstlgaton Alvaro Pinto A. -0­

~t!mmer. 	 ':;i~,OOO 
Co-lnv('litlr.ator: l"('rnnnclo HOlll'keberg .lIfO -0­
3 HIHll~,1rch iulHistUllts (in U.:l. & ChJ.le) friO 11,100 
Hourly lIe11' (:f.n U.S. & Chile) 2,000 
Consultant Fees: 20 days at $70.00 1.~OO 
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Non-expendahle Equipment: 
EXI'mHJer nnd auxiliary equipment 

(to be inst~11ed in Dept. of 
Food Science & Technolocy, Chile) estimated 

Amino Acid Analyzer 
Fitz tlill Hodel H5 with screen"s (to be 

installed in Chile 

$ 25,000 
12,000 

2,700 

Expcndnble: 
Protein sources (sunflmyer seed meal, rape seed 

meal, fish, etc.) 
~tlscellaneous chemicals 
Animals 
tliscellaneolls small equipment 

(All of these will be ~onsumed in the project) 

1,000 
1,500 

500 
1,500 

~l: 
3 Trips per year to and from ChIle -

vnrious personnel in the proj ect, 
depending upon need; each trip will 

"b~ of approximately 20 days duration 
Local travcl 

3,600 
400 

Puh.!l.::ll" ion ~: 
(Journal p~pers and reprints) 500 

Rental Ei Expander Fad lities in Los Angeles 1,500 

Transportation £f Equipment and J:aw Materials 
Chile-U.S.-Chile 600 

Secretarial Hclp: 700 

~££t Costs - 42% wages &salaries 6,636 

FIRST YEAR TOTAL $ 74,636 

~~~ 

Second Yei!!. 
Percent 
Time (%) Salary 

Principal Investlgntor: C.O. Chichester 
Co-Print Investigator: Alvaro Pinto A. 

Summer 
Co-lnven tir,ator: J-'ernnndo Honckeberg 
3 Research A~sistants (in U.S. & Chile) 
lIollrly Help (in U.S. & Chile) 
Consultant Fees: 20 days @$70.00 

15 
25 

100 
10 
60 

-0­
-0­

$­ 2,000 
-0­

11,100 
2,0'00 
1,400 

Non-(:?i.I!('nd:lhl ~ Equipment: 

MIRcellaneous equipment wi~1 a life of OV~E one ycar 1,=>00 
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~c.:!!!!.!!!!!£: 
J'rotein sources (sunflower seed meal, rape seed 

meal, fish, etc.) $ 1,000 
~Usce1laneous chemicals 1,500 
Animals 500 
Miscellaneous small equipment 1,500 

(All of these will be consumed in the proj ect) 

Travel: 

3 trips per year to and from Chi Ie - various personnel 
in the proj ect ••Il. .bg upon need; each trip will 
be of approximately 20 days duration • 3,600 

Lr)cal travel 500 

Pub} ic;!tion Cost!!.: 

(Journal pnpers and reprints) 500 

Ht'lltnl of Expnndcr Equipment in 1.Q.2. IIna~lcs 1.500 

700 
• 

Indirect ~ - 42% of w~ges &salaries 6.636 

TOTAL FOR SECOND YEAR $ 35,936. 

Personnel: 	 Percent: 
time (7.) Salary 

Principal Investigator: C.O. Chichester 15 -0­
Co-Prin. Investigator: Alvaro Pinto II. 25 -0-

Sununer 100 $ 2,000 
(;0- IIlVl!S ti g;ltO r: Fernando Hcmckcbe rg 10 -0­
3 I~l';;f~arch Assistants (in U.S. &. Chile) 11,100 
110 Jriy 11(;1.[1 (in U.S. & Chile) 2,000 
CUll S III tan t Fees: 20 day:> ~I $70.00 1,400 

!!Q!!.::!.·..I:L ::.!.!.~t!D..£ l~llIipnll'nt: 

. ," ::' II.meow; c(/uiplIlcnt with a 11 [c- of ovei' one year 1,500 

f:1ffi£!.!.!~~.t\,..:L~ : 
Pt'otein SOUl"CeS (sunflower seed meal. rapeseed 

meal, fish, etc.) 1,000 
Nh1C('l1ancolls chemica ls 1,500
A1dm,,)s 500 
l-ti.r:cl.'J ];meow; small equ1.pment 1,500 

(All of th(!!.ic wll1 be consumed in the project) 

http:th(!!.ic
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Third Year Budget (continued) 

Travel: 

3 trips per year to and from Chile - various personnel 
in the project, depenuing upon need; each trip will 
be of approximately 20 days duration 

Local travel 
$ 3,600 

250 

Public;lt Lon Costs: 

It Is intended to publish anti dIstribute a 
publicatIon to government and industry 

surranary 
800 

700 


Indirect Costs - 42% of wages &salaries 6,636 


TOTAL FOR THIRD Yl~AR $34,486 


9. 	 Other resc~rch projects currenlly being undertaken by the Principal Investi~ator: 

"Iransforl1k1tion of Caroten'Jids in Foods" - National Institutes of Health (rSPlIS)' ­

$21,374 - 1/1/66 - 12/31/66 

10. None. 



C{il.l.r'-:1: n;' M.I.,{Tl:IVJ,,,j, .'.:\:) 

~.~;\'I:".l~,~fI.;' f.\1 ),,'I!.:\('L' 

rn:l'/\h'l ~.1:·.· J (,1." 1 (,')!1 v.-::r:.Cl·: 
.:":-;J) 'fU::''\l11.<.,::\' Janu~ry 16, 1970 

Dc In-dn H(lrn,::;lein 

Sci C'IIt": PJ'f,:(~,dc11 OFf.i.cL~r 

OfUc(, cf l\,.l.dl':'UI. 
1J':1';:n Ln'0il:. of Sf; Oit.:: 
1'.f,erlc), for Itd:(rna~:i('n~] DC'le}opmcnt 
H,'sid IigLOll, n. C, :iOS?3 

lh'!il r Vl:. IIo~'Il:; !f:!:i,Tl: 

I :lliI CllCJOS'iIli,; th(~ infeLillriti"n l'cqlli:!stcd in your J.e!:!:l~r of DeC\?!:ibel' 

2~1) 1961). In!- ~.:-.c(~S ~1 n f.}'Y enD t I ~~h, th:.l t 1.:: l t (!r ••':i~·i (:i."11 y r(~c(\.i. v(·~d :i n UlyT 

ofFlU' au lhc.: 1" J~'t\l",,:ry, J i',avC'. J,.:::.':it::iy :,:C'('t~,j\·t'·cl :!rt\'t::-I:~' 1,::Uci" L:()!I' 
your t:c~~1l~ 1·~':i~c1~1:F. f~(q';l I·ir. Cf·t)~(1~1rn ,.'l.~·Lc.h tn()~·~. C'V~:~ll J./Jn5"'.(~r to ijrl~i:vr In 
C,1'Jij'orll:l<t. 1 \W:1:l,~l.' ;j~; to die ~J.:1il scn;J(~e r,'Olll. YjUl: of:fiC',,~. 

1 ,'~!Il :-;:):::C.r.::li':r. p~J'::':.~~ 1.',,1 bl tl}(! !'I ~·rJ.ll(; J r,(2.i.(:(~t~(.\·.~ ::.rL ·YI.il:l: J c.!t Lcr ~. l::'-;.:-:-ch 
31, ]970 - liLC("'"b,~',: 2~1., 19'10. Tn ::he prppo:31.J, Lii:lt \';;'is ::Jef,oLi:~lc(i :t2St 
y(:~lr, ,~h(! P!~(j:'J~):~~d L~l!ll·i.l~g dnLc \.1:::3 :·r[~\"ch 3~.) ~~)7.1 -.- :in cLbc.:r ~',"'t.-(d.sJ ~ :1E!F..r 

of ~:l(ldiLi.o;1:',l \'/I.J:o:l: ,;,i'l':'L tl~L,; !!('iJ·d~. Th'~~; :l:: Lr)lC',t J.:l th::ne[,:;U:j::,~;m :Ln 
r~~l-ch, ,1\;)1'1] c~'I:l ~ly lS'(9 ;:.IJd \';:IS ~ubn~~.[l".{~d :i.1J ~'h~ (~:\tL.;~~~~O:·1 o~ thL! flr(~~Jcnt 

eontr[lcl, ~!nl! .:1~) ~:;.'.r c'_~l :!". elm ;.r..n..:l"t~ \.Tfl.!J :i)~c.Ol:r.'~~'r~~!:.L~(l j.n:~o th2 contT.:lc.~. 

I t'n C' rl', f () r.i.! h a\'(~ i,n:i L t l'i1 iJll:~ ex 1: (' n~: i.oa lJ i1 S C r.1 upon y t' Ill: (1.:: t l~::i.J P(' J.1 
as tile rC\il:l:i.ll-:'n~; i:.!li.:l'i! li'\'nth~, (e,.g.) Jo.n. J., J.97J. .. N;;l'C'l 31;, 1~!7:L) ut:il­
j,:~inz the bu:l:.:,(·t: l)f(!ll~~d':.',m ti;;cd Ol:iEi:il::] ly. 

I have :ll.'vl'lop::!G t.·IlC bu:',:j:"t.l1.Y £i~u;'es b2,S~.!d t'pOTl cUrect; costs I sine'..! 
OllT: illldit'('l's i.',j £0'(;'1 u~, that: Ule o\,(:Tl,,~ar.1 cos ts 'J~'e i':(;~~Ot: iot',eli :tn thi.s t:'pe 
of CG~'jtrzct I ::~:1'~ [lay v:ti'y r'.1i:1::~r ~\'i(lclj tkjl:~'~[!:tIi3 '1.\1)011 ~':hi.clt l:.=,"!:czory ..-,f 
[\"~c!:: Li l)t'-;']:izc(1 ::.:1 :~ ',pC'cif.i.c, (,(1.'~C. 1 [l~:~:l:!lI:" i:~i<;t in I:io"t u~ tbl! £.l!b-, 

L:.!ssicn Y('~.!:t n:·~ r;o;~L~'cct Otfir.-::~'!."~ :I.f... : ....'~.~ V·.(:i~;:::.~li.·l.? ai. th~::.~:",·~ fit:l.l):(!~. \·le °l1C1'J"e 
hr'en p~jyilli; t!](, p(!c-:.:::nr\C'1. nf.[:'·-':::;:'::ijJl>; l,~nd("( cl:ip,!,:t co';t.s on \'hich t:lte~'Q is 
no overhe:::id. '::(Ir.:i,"], o'';\C::h(~;"ci -L; II')~:: u[ \!ni:.(':' :l1lcl Salnr.i,c's; th,,,n;:£cr.:: i 
1":,].1..;\'(; thif: o':8r.he:')d \JjJ 1 on1:1 ui~;:'ly til (Jn~'(;<1q)[l5 sa12,ries. . 

C(JlIl J YOl' j:r.dic.to:· t:) JiI'.' 1:["(',;1 Y"ll ~.'1.1J, h;,lV(' .:'n O~)?~Htl~ll.r,ty to cU,SC\.iSS 

tll.i,~. (;Oflt!:'act clllC: tile, :)ui.;r,l<1l.')' he)JClr.t thi!t I. SI,lblaitt:t:.u? 

Ei1cl,..,:~r.:rc:-~; 1) E:~LC'r~.r;J \jr\ r:c'-l'l-;:·:;l. 
#.!) ') t'·"I~l.; ~1 of hll "l,~·~·t !lbcct:;:, 

http:j:r.dic.to
http:t.-(d.sJ
http:v.-::r:.Cl


A. 	 ProjucL Work rl~n: 

Aln'n 1, 1970 - Dec. 31, 1970 -. HaTch 31, 1971 - Sept. 30) 19"11 

J.) Acccptcl1d].1 ty s tucli.c.s of [Lwored and torULi e.:1 (vita~llins anu mineral::» 

expallded Hhc:at: - sllnf] O\~('l' !.lIenl - milk Hill be conduct(·d in 3choo1 and 

pre-school h~!!!I,m Pl1pU}~,tions. (ComjJ}ctilw Dec:. 31, 1970) T1:is work 

2) Products of e::panclcT !llN;('ssine eOlls:istJl1(; o[ mixtlll:CS of a) r<1\o] fish, 

. I 

1~hc2.t; b) corn, \·~hc:1t; ;.1iid c) ri.1;)c.~e,:-c1 meClJ, uhcnt \·d.l1 be t2st:0.d 

for acccptaldJ j ty by the use of tastf! panels and fer Ill1.t1:i t:i.onal (:f-

ECCJ mculs ~ill be continued, since thcS0 are loa~-teTm ~nirnal feed~n3 

cxperi:nec.ts. (Ccn,plet"i.on September 30.,1971) 

a product of hit;h sntdt.::ry quality. 1'hcrcfcIH! ·th(~lIdcroi):I.ological cf­

fC'.~tivencss of c.xpanccT pror.essing ,·,ill he d~t.:,rm:Ln(!d b,\' plate COl.lnts 

Gi~~I. Prim.;:ry toW::l: \·...0..1. be: conducted 0!1 ti!c l.Loche Alim f0l"l11U13 (Hheat:, 

m:Uk solidG) ~;tmf:1IJ\.,~r n,0.cll (!nJ fish protein cO:1r.cnt:cau~). The ac.tu.:1 

l~c1~H".tion :i.n ·pJ.3.tc cot!nL~, \:111 be U1c;.Is'.li:ed by the ('o;lll';:l!~is('n of the 

quaJity of t11l? sti'rt:Lr:2 IT:Cltcdal:.~ \~lth I:lwt of the fini~;ll('d material. 

1'h1s i:,; imporLant, pJr.'t:i.cllc!r-J.y if the [or:1l111n is to be t~secl on a 

la l '('(' c·~-'·, (C .... l'IC)·t.,t~o,.., 1)"'~"·~1· ...• 31 'g"'l)·... (;.0' 	 ., .... ,t.l.t.. J ...... ". t_ ...... 1 , .• , .. C.I.)t... L , .t. I 

5) Stor':f.e nlab~JiLy si\l.J.i~,s ~7U.J. be !Mltle of the products ment1.oned in 

http:Ccn,plet"i.on
http:cxperi:nec.ts


6) 	 E;":l'i1l1d(~[ rum; Hill 1,c wldc on Ci. modif:i.cci Lochc .A1iTrl formula lion in 

whfch the rnajodry of proLEdn:, Hill be der.ivcd from plant sources. 

The .:llid no <1dd pat Lent of the pr.otein \dll be. adj LtS tcd by amino 

acid fortification. Its nutritional qualities will be tested in 

Elili.l1IaJ. e;cpcd,!IlenUJ, 1n hUJlk1l1 infnllts, ::mci in populations . (Comple­

" 

,nims of the origin.::). projo~ct, \vhich d:i.cl not consider amino add 

forl:ifi cnUon. It is IlOH 11:eluc!cd to COV.~l: the c,:)ntinE';enc.y of the 

110n--avaihhility of fi.,;h protein c:onc.entJ:c,tc. 

7) 	 Nu tri U onal quaJ.:i. Ly Bnd e.Cc.~r tal)ili ty of cxpalltler-prClCf'S:3cd produ(; ts 

\olf tit ~ldJcd hyaro~cn(,Lcd UGh ()'U H1l:i. he dcterr.t:i,!I('c1. 'rhis should 

nctrltic~Dlly dcsirDblc [or !nf~nts and prcschcol children. (Co~?le-

tioD S~?tembcr 30, 1971 



'!'!\I~ !{EC!":\T~; OF 'J.'j IE UNIV t:!::;], 'l'Y Oi C!\LTFO:'~~l1.:\ 
AGCOU:\nXi; OF~"lCE 

FI seAL RE:)OIU' 
Co~tr~ct No. AID/csd 1587 Rcoort l~o. 14. 

Oct:. 31, '1.969 

Budgct Total Expcnditur~s 
Arur)U!1 t This Period To Date 

$ 
.1. O~)·-C~:-:::)\'lS -0- 2,494.27 
b. O:r-C:l:;::J~f; 3)085.00 8,8/10.59 

St c1:r BC·~li.~i-iLs -0- 117.32 Il06.8G 
'l'ravd ~, 'j,'.:a:lsilortation 14:2S0.CO 797.50 1~1234. 76 
E0,u i ;1:::':':1 i:. 47 ,2ll0. 00 -0- 35,0/17.01 
Sup?l i ,~s ll,5()0.00 3,770.05 9,011. 41 
o!. h,::' }) __ ~. i.' etC (> G t 13,J.()O.OQ 1, 6C.';. 04 2,306. li2 
OVI.'!rh~."d 11,600.00 

-0- 1)09'1.48 
.so,s::. 2,033.3/; 

10,250.00 ··0- 1,100.00 
700.00 ·"0- -0­---_._--­

Tot;,l S'I '"7 r:OO • \ "0.... ~.66,572.14.. ~: ~._J , .) 

liThe U;1C.c'!";,".:;::'g:1(!cl r.C!".:."cby c:e-rt:i. ~ :L(!s: ~l) that' pay:t.0~1t of i::l1~ se:;\ c::":d.r.:2C 
unc{'!r tht! cit(~d cont~ct i.s pr·)pc~ CJ.n(l du(' C!:.1d ti-;'3l: ....;!:)prcp:(iat(: :':",-::fl!Z1G !.:o ..;11' 
,... ill b,~ ;;:?(1.:: :)::CJ:-;~)~ly U;)C,:: r2~·.!(!S t of P"I~) in the ev.::.;~ cf nonfc;:£.o::-.nc.nc~, in 
\ol'no:.e 0';:- in p:'ri:: Ur.d2:r t;'e co::tr,.cL: Cl7'.C. (2) t:hr.:t in:7on::c:,ti'Jn 0:1 the fiscal 
re?o~t is correct and such dc~ail0~ su~?orti~g i~~orm~tion 25 the AID nay 
rcqu~=e will be furnishe2 at the Co~~r2ctor's ho~e o:£ice or b2se offica 38 

Cl?p:ro?;:ic. t2 ::))',l'~.l?tly ::0 AID on rc:qu.::st." 

TITLi!: Acco\mt~ct-in-C~2rga 

Extr2~ur~1 Division 

DATE' 

LJ:>/""/ ~ I,~ .H.... (,.·1 

:::nclo~;\.:::~.:. 
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BUDGET 


Finn Budgel E~; tilllate of Extc.:l1sion 


April 1, 19i'0 throllgh llcccmb0.r 31 1 1970 


Pct:~:onl1eJ. 

On-CL,il1pUS $ I, ,130 

Off- C,:UllP llS *2/, ,800 

Eq ld.prncll t 5,000 

SUlJPlic.:s 5,250 

'l'ra\c1 

Consultant.s 1,500 

Other DirecL Costs 800 

TOTAL $115,080 

'I: This lIlay ;:!pp::'i1r <IS direct ':0.3 ts unc!E","7 

out o:is t:i.I1i; me thod of payn;c!1 t. 

Dec. 31, J.970 through }brch. 31, 1971 

PeL's·:mncl 

OlL-Campus $ 1,370 

Off-Cm:li1us 8,150 

Equipmcn1t -0,­

i:uppHes 1,750 

'£l":Jvf.!l 1,300 

Consultants 500 

Other Direct Costs . -0-

TOTAL $13,07\) 



Fi rnl r.~; l::i.l1l::t te of Exp.:!l1cU l:ur0s 


Nov. J. J J969 t:1lrough NC'll"ch 31, 1970 


Personnel 

On-Campus $ 2,500 

Off-Campus 15,500 
1 
' 

Equipment 11,500 

'rravel 

Consultants 

'fOTAL 

'rhiB Wi.1y appear &S din~ct costs u!1dc.r 

our ex:U;t:i.ng 1,Iethod of paymC!nl:. 

http:ex:U;t:i.ng
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Introduction :::: .:;., - I :5 ::' 7 

The problem of calnutrition and lack of adequate protein sources in 

Chile brings together a series of difficulties in differf,nt arep.s of the 

count:-y's econo:;y and ne.tional health. 7his protein deficiency is a 

d~ -~,.+ cause, a::lon; othe:- thi:.;:;z, of the d.r~=tic, infa.nt r.'.ortalitj" rate 

lihich, according to "he 1964 statistics, reaches 106 per thous£ll1d for 

children bet~reen 0 and 1 'lear old, of the intolerable degree of :::enta.1 

deficiency, and of the hi£h percentage of illness caused by calnutri­

tion. 

The Fisheries Developcent Institute (IFCP) has a.1l'1ays tried to 

maintain contact ',rith pediatric and nutrition i:westigation centers, 

that have studied these subjects intensivel:r, in order to have a clear 

picture of hOl... to contribute I'rith its efforts to the sohtion of this 

serious Chilean and Latin-American problem. 

The problec of protein dei'icienC"J has soce other raoifications, 

that IFOP has considered of gre~t econo~ic ~~~ortance.' It is general 

kno~lledge that protein deficiency is partly caused by the irrationil. use 

and erroneous marketing of oilk products by the dairy industI7. It .'ras 

estimated from thd 1965 livestock census that 172 million liters of milk 

are consumed annually for rearing calves to I'leaning age; these figures 

represent 22.6% of the annual milk deficit in Chile (762 ' million liters). 

In spite of this aJ>lOunt of milk being assigned for rearing calves, ac­

cording to the Same census, over 351,000 calves ,'rere being slaughtered 

annually in order not to aggravate this deficit even tlOr",. In other l'Iords, 

a satisfactory calf cilk replacer could result in saving the countI7 50 

percent of its present meat i.tlportations and increase e:::i,sting :lllk sup­

plies by over 20 percent. The econolilic importance of this can be ap­

preciated from the fact that in 1965 Chile spent near17 25 million dol­

lars on meat imports and over 7 million dollars on ;ni.lk. 
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3ased on these considerations, IFOP initiated investigatiOns tOl'tard 

the attainment and d9velopment of a partial or total milk substitute tor 

rearing calves and of a fish protein concentrate of the highest quality 

:J:" :l'.:r.:a.'1 cc:::\Z.r:~ion, ver'.l especially for school and pre-school children. 

;;a" :.....:..ti"-tcc. "y'.! the ~isheries DeveloFCent Institute into :inding a 

::::.r:,':"J:: :c :.::<! :~i:J:l.!.cal c..'1a orsanolelltical ;:!"obleI:'oZ :t11ioh h,,-:: :,Jrev:'ousl.,. 

problecs l'rere solved and small scale production of =. fish pro1;ei.'1 concentra.te 

;:as initiatt<d. Cal! feeding trials lrere conducted ar.d it "daS shol'm that 

calves could be reared to I'reaning age l1ithout conslm'.ing r.::ilk 1.'1 ar.y form. 

Although the production of this cal! ~< replacer has been ~or.s 

only on a small scale ~tith equipment that can still be improved, a rough 

economic evaluation indicates that the price per unit protein in the 

concentrate is approximately 50 percent less than the cost per unit 

protein in skim I:!ilk powder. 

Data gathered from previous investigations are sufr:'ciently po3itive 

to "tarrant further work in the S8l!1e directicn, perfecting the product 

on a larger pilot plant scale and carryl-ng out nel1 cal! feedi.'1g trials. 

~'lith respect to the fish protein concentrate (FPC) for human conaumr::­

tion it is I'fortmrhile to note that SOr.le time ago a FPC plant lias erected 

in Quintero; the process ,·tas based on solvent extraction of fish oil 

from the raw material. ~ineering problems which could not be solved 

in a shorl time and which in turn fell into the high cost of the product, 

made the cO!ltinuation of the project impossible. 

Based on these facts, IFOP decided to attempt the canufacture of a 

fish protein concentrate for human cons~ption by oeans of enzymatic 

hydrolysis but avoiding, by means of adequate procedures, the typical 

defects of products so obtained. In these experiments IFOP has worked 

so far on a laboratory and sed pilot plant scale, and has obtained a 

product that complies entirely Inth the requisites for this ti'Pe of 

protein concentrate. The fish protein concentrate so obtained is a 

I;hite polider, bland, non-hygroscopic, practically odorless ltith no 

http:concentra.te
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fishy taste, and l'lith a slight bitter al'ter-t.aste. It is completely 

soluble in Hater and, once dissolved, is stable (it does not decent). 

The protein content l1hich can be va::-ied oot~/ec:: 50 ;:!.;::!. 90 ~erce::t, 

I·lith an availa~le lysine content 0:: 0.9 :;:Z!l./::':' :~'~ O~· ';,:;;a:!.. ~rote:L-!. 

Samples of this product have aeen nent ::'0 ~reci;;.li:ed. 2.a":o:,'"-tories 

of the Universidad de Chile to dete!i..ine ':'t~ ~iological 'ts.::.:o, (!..::~. ~o 

carro! out to::icological test!l. P.es:.:lts <:!.:'!? "::~ectGd ,~ ,': ':.__ ';l:::-e':: 

"/eeks iroQ this date. 

Obviously it is very difficult to \lork 'nrc. 3. cost e'/al~a"i;:::: at 

this stage of the investigation; nevertheless 'rery rouzh esti.."':'2.tes 

"e~t us to !'redict that the cost pe:- unit :::'Ctein ~rill :e :i~::'::'­

cantly lo\:er than that of skim oilk :;altde:-. :;t:.~ -;0 the s:':";;:;:':'c::;"· cf: 

the manui'acturi..~g process of this FPC, it has been estimated that the 

final price for a product of this kind l-rill be cor.:petitive :'lith ::-espect 

to that of skim oilk po~rder. 

In sUI:"mry, IFOP has developed a r..anui'acturin8 process for a cali' 

ci1k replacer from leen fish (i.e. hake) and, based on the same ra~1 

uaterial and on the early stages of the s~e process, ~s obtai..~ed a 

fish protein concentrate of high quality for h~ consumption. 

3iological assays are being carried out and i'.. is nOli necessary to carry 

out experiments on a "ilot plant scale. 

2.- Objectives 

As far as the fish protein concentrate for human consumption is concern­

ed, the C!ain objective of the Project is to continue ',lith the li..'1e of 

investigation already r.:entioned, emphasizing the folloliing aspects: 

a) To obtain r.ore complete data on the enzymatic reaction at the 

lal:o ..·ator'J level, 30 a:; to opt:iI:lize the process a::d to :!J:::p:-O'le the 

quality of the product. 

b) 	 To design and install equipment for production on e. pilot plant 

scale, i'le:dble enough so as to pemit feasibility studies and to 

assure the necessar'J production for other studies (i.e. nutritior~ 

studies, etc.). 
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c) '.:'0 carry out ::licl"'OJ:'olo :ic~l st11die3, to,:sether ;'Tith studies to\Je.rd 

obte.ini.'1g !:'.ore i."ri'o:-::..l~:'Q!'l on the stD.b:.J.:!.t;.- 0:: the product, i.'1 

taros of proper storaba, spoilabe, paC!-:C!.6in;:;, c7,c. 

d) To run further ::i:",j!.o··:'cal and to:dcity .!.r:lest!.::-~':'icn3, i.i order to 

deten.1in~ :::.~: -::.~.' :--_~)., .~':"'"1o-acid cOr:'.~sition, ·~tc. OJ.· th·..! r;!";Q:~cc. 

~) To con":.:.!"!'.l~ ~~::':~ the rn!t~itio::. st-:.dies :.n ccll;.~o~at:"on ·.rith no 

p::ope!"ties c:'" ~l:e ?:-od:.:ct .:!-., o:-d.e~ to :"::p:-ove even :::0:-09 its :1.utr!.t!~·e 

values by ::.~e.n:; of i.'1koduc:.l1G variations i.'1 :!.ts sources of l:!.pids, 

carbohydrates, etc. 

b) 	 70 install defi.'1itely a pilot plant L'1 order to produce sufficient 

reasibilit:," sti.!dies. 

c) 	 To carry out ~ore complete microbiological studies on the product 

and also to eValuate the stabWty of the calf o.ilk replacer under 

various conditions, in tenn.s of spoilage, proper storage and pack­

aging conditions. 

Hany of the storage, r.dcrobiological, and packaging studies are 

common for both products. 

3.- Decartoent. cooperating agencies and cersonr.el 

The Technology Depart~ent of the Fisheries Development Institute 

is a chemical and ~achnolo€i::al d:";:':;;i.:n resj:o:::::.Jle ':c::, :;:a.'1y 'Ie.ried 

investi~ations of fish products. Preparation, nutr:!.tion ~'1d preserva­

tion are the larGer areas currently under L'1'1estigat:!.on. 

":'he De!=artoent has the follo',ring Sections: 

~.- 3iochemistl~ 

2.- 3io EnEineering 

3.- ~eEiona1 Laboratories. 

http:L'1'1estigat:!.on
http:cersonr.el
http:to\Je.rd
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The Project on ~i9h Protein Concentrates is be1ns carried out in 

this Departcent in collaboration Hith the Economic Studies Department 

o~ the L~titutb. 

':'he Jiocher..istr:? a.'1d 3io $!rineer!.'1.S Secti()ns have i'acilities for 

::'.iz:'Obiolor::ic:U. s':.ut!!es, and labor~.to::-ies for chenical, biochemical 

ant! pilot plant :rcl"k. :'i:c l.:.:;or::.tories have suf.:.'icient space .:,'c::- :20 

carried out. 

'.:'he pilot plant, ,·rhich is bein;; enlarged at the ~resenr. r.i::-,e, is 

abollt 200 sq meters in surface and possesses complete facilities for 

car~.i.'1;, s~okinS, drJ~'1£, refrigerating, etc • 

.ach Section has a manager assisted by a tex. of teclmical a.'1a 

scientii.'ic persormel. The star!' ar.ounts to about 55, of lrhich ap­

pro:dIJately 25 are prefessionals ',rith degrees in mgineerins, Cheoistry, 

BiochemistrY, Food Science and Technology, and Fisheries 7echnologr. 

To improve the level of its technological research, IFOP is P~'1ing 

to bring from abroad specialists in various fields such as cicrobiology, 

food packaging and canning. 

In the Fish Protein Concentrate Project the follo~r.Ulg persormel are 

actively participating: 

- Claudio Romo: Head, Technology Departl:lent. Chemist. l1aster' s Degree 

Oregon State University, Dept. Food Science and Technology. 

- Hax Rutman: 	 Head, Bio Engineering Section. Chemical ::hgineer. I·faster's 

Degree l·fassachussets Institute of Technology, Dept. of 

Nutrition and Food Science. 

- Emilio Contreras: Head, 3iochecistry Section. Chemist. 

- ~Tilheln Heimlich. Chemist. Studied at School of Checistr:r Universit7 

of california, Berkeley. 

- Valerio Bifani. 	 Chemical Engineer. Graduate Studies in Food Science 

and Technology at Universidad de Chile in collabora­

tion ,·lith University of California, Davis. 

- auth Gallardo. Fisheries Technologist. 



B:r means of: this Project litO? intends to estaj)lish e. \:e::.l-ec.;uipp&~' 

Che.'lIical and 3ioche.-:dca! l ailcl'at-ol'Y to conti:.ue i vG :.........·! :::.:.,;"tior:e un 

e::per:il:!ents, and, in addition, to ~:;• .:.:):!.ish com:.: :'.: :: {J :":'~.~ ;;_":.;: -

i.'lS i."lstitution:l a.broad doinE ;:"',:,":':': .~' z:,·.:c.:'es • 

:uantitv.llim 
1. 	 Spre.j!liro 1.tocizer Hodel Hinor 


Production 1 


2. 	 Air Co~pre~3er 

3. 	 Reactor Kestner, Type 3H 1 

4. 	 Spectrophotometer U.V. visible, 

\lith accessories 1 


5. 	 Rotarj evaporator 1dth acces­

sories 1 


6. 	 Pasteurizer. Alta Laval 1 

7. 	 Pilot Plant Zvaporator 1 

s. 	 Refrigerated Centrifuge, high 

speed accessories 1 


9. 	 :farburg :lespirometer 1 

10. H=er Hill 	 1 

11. Reagents 

12. l1easuring InstI'Ullents. Pilot Plant 

13. Laboratory Fermentor 	 1 

14. Sanitar'/ Pumps 4 

l5. Stainless Steel Pipes and ~itt 

:.:;,oco 

:.,LOO 

5,300 

750 

),SOO 

10,OCO 

4,000 


1,500 


2,000 


3,000 


2,CCO 


5,000 


l,Ooo 


2,000 


• 

http:conti:.ue
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16. 	 Vacuum Plastic Container 
Sealer. ~rith inert gas 
injection 1 

17. 	 Laborator,r Fraction Collector 1 

18. Viscometer n~h e:. lolr speed 2 

1,. Pilot Plant Centrifu3e 1 

20. 	 ::cat Sepc.l"ator,Pilot Plant 1 

21. 	 'l~ri:)ug labo::-nto::;r cq:tiPO!'lt 

22. 7ariab1e Speed Hators 

23. 	 Hicrobio1os:y Ovens. Incubators, etc. 

24. 	 I·lilk HoItOgenizer 1 

25. 	 Refrigerated Tank 1 

26. 	 ~emperature-Registering Devices 2 

27. 	 :r1uidizer 1 

28. 	 Gas Chromatograph 1 

27. 	 Various 

TOTAL tJS$ 

5.-	 Fisheries Develocment Institute Contribution 

1. 	 Pilot Plant and Laboratories 

(Chem1str,r, Biochem1str,r, 

Hicrobiology (400 sq mts.) 


2. 	 Zquipment 

3. 	 Hal... materials 

4. 	 Salaries (per year) 10 professionals 700,000 

5. 	 Service 

6. 	 Travel 

7. 	 Administration 


TOTAL tJS$ 


9,500 

1,400 

1,700 

1,500 

2,500 

6,000 

1,000 

1,200 

1,300 

1,000 

5,000 

2,500 

6,000 

3,150 

100,000 

40,000 

38,000 

5,000 

70,000 

10,000 

5,000 

5,000 

173,000 
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FJ.'oj cot. lrumbOl' .2,J)..=l(;-..'5.£Q~l&~~_-~_~,____ ~____. 

Str~·t,in3 Dr.lto ..Jd:iQ!s~:'~_~_~_~.__.___....... T~1'jll1nrr~ion Date .J2L?.2L7..Q....~.._..,_....... 


OuL'iulr.t.ivo ObJ.iga M,ons 

!).1I.:.1?Qf;.9, 
'1'0 stu,dy tho effects O~l the nutrition:3,l q~ality and acceptability of 101'1 cost 
pl'otcd.n foods prep:~r8c: b~r ext.rud81' processinz utilizing different combinations 
of pressure, temporatu:~e and time 

flosc:i':l'Dt:! O!'l of' Ar;'~ivj,f;'l• _ .... .... '"'_.. ~'"'"""' ....... "'-" ... --=.4" .• _.....__ ......,:'. 


'1'he Institute of Food Science and Technology in Chile is developing techniouee fo!' U 
production of hiGh protein'lTd.xes based on "lheat, Fish Protein Concentrate (FPD) 
dried m:L lk pOI'lder, anc: s~.fflm':er' seed meal that are su:i.table for extruder 
processing. These nti.x?'3 are fortified, as required, "lith vitamins', m.i.nerals 
and flavors. 'l'he rinj,shcd products c.re evalua.ted by the lc1.boratory of Pediatrics' 
for toxicity and nutritional qua.lity in an:imal studies. Final eva.luations,' if 
l'larrantcd, are done .on [)wnan infants under cont.rolled hospital conditions. 

J.,ccC>!.r'Jl:i f.h::;cnt.s---_...... -. ....,.. .,. ...........- ,,-_ .._-
In October 1968 a pilct-scale 1'Tenger exl:.ruder "Te,S made operav.LUlld..L l.n Chile 
Preliminary tests 1'm]:"e wade ,'rith similar equipnent in the USA to def5.ne oper&.ti.or:al 
parameters for the pl~o~esses of food rnixGa prop.-:tr~d 'D,th combinations of ,t!hea:~, 
defibered stmflo1·ror mS3.1, dried milk po\,rdcr and FPC. Acce'ptability and the. 
I),l.ltritioml,value of finished products in these prel:iJninary tests', wer'e good •. 

l'utul'e ?flrp'etr.."""" .•._.....,.-- ...._---_.. . 
It is planned to produce food mixl:.ure adaptable to child feeding and tailored to 
different population segments. The ultimate goal is to have these foods 
pl'ep.:!red COM!lOrcially~ once the required techn:iques have been deveioned for 
producing high quality,lm'l cost foods. 

http:i..1.1&.],~~.'l:.:L<j.hJ
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RESE:AHCH 3.10 

TeclUlical Assistance Bureau 

Major TYl>3S of Activity Dev·elopr.~~nt of Highly Uatl',!:tio\lS Lcm-Cost Food ::od".cts 

Project Titlo.EttC!..:...t.:LDUxtr~i..clLlx.nQ.('i.cHl.i:!lUr\i::tehl.rJ'......L---=,..-,----.:,,::; 
HAC Date ffiG"P ProJect Summary 

Project Number~~l::.11=5.6.Q=.4.fl?_. FM.~O-67 Approved--2.- 17- 67 __~_ 

Na.rre of Contractor. Un:J.'yprdj.y of CalUQ;tVJ& Contract NO.-.QPd.1..'l9L..___ 

Ohligation FY 1967 r.cormination F"ilndinf'; FY 1972 
Dat.eWOri<,"'-(j.7jo=-07 Date -\.Jdrk-l'2~(fl·------Starting 

.-~----­

_____·~Extension 29'(lJ._____ 

l"1.mdii1g Dnta 
(in thousands) 

U.s. Contr:i.b\J.tio!1 

Obl:!.g: E;<~nd"-.----,:rJnliquidat.id' 


CUJri'.llativ8 throuGh 6/30/69 -.l':L~___.J.?l_ .._____-_~..:'-L...______. 
'FY 1970 -.2L-___~Q_______.]..l..._.___ 
FY 1971 ,0 50 13 

--75--------;jo------·-18-~·-FY 1972 -- ­ ..-_.__._-----

Project T::\!"f,ot and COU!'S0 of Act.ion--.:.).._-------._--.--------------
To st.udy the cffeet.s on tho nutrition?.l ql~.:!.lit.y [\.nd 8.cc8~r::'·i.b:ll:i.ty of 19~·r 

cost pi'O(·e:1.n 10.)(1:; p:.'c,pMc:c1 ty Cd:·X1.lfl~)l; p1'C·C(lE;~Jj:i':~~ t'.tHh:i:lll d:1..ffc.r\:!n·li c:o;1'J:b~~­
tions of P:··"lS;:.l1XB, tOl:1I:·::Jj~L~.t\l:C0 and t:i.l:a. 

The I'.ist:i.tt~t!, elf Fo::d ·Scic:ntJ0 e.nd 'i'cch:10l(;:S in Ch:iJ.f.I is d0vcloping trschni.ques 
fo).~ ....ib.0 l)J:·(;.(h~.c"i".ic.n of li:i.~il J.)l··'CJt8~..1! 1!L1:·':('8 tj~~s-:'': r.t "'f~:,~;'':~·~, Fish ?t'cr.ei:l C');!:::·;\irt,r'at.0 
(}I'FG) d2'iF;(~ r.::i.J.k p:y;rIiJJ.'s End ~;[·.fflo~;::·:'.' ~;,>:~d I,:')~\:t. to<'.t. ['.:;:,,,: s,.~:i:~,~.bll) le,::' oxt.n\·:l.:::r 
Pl'O':!CSE::~.!:~::.c ~ Th~~/;;~ t:d).:f.~S (.. T-C fOl~:Lf.:Led; c',:3 l"'(:.:(:.nil.\~d51 '":~tl1 .\:j:(,?;~n5_.rJf;, li~:~.~!'3~(lJs 
and flr;v·oT':';. .~'l·'2 f:iJLi.~j}F;d p;:-·oci.tl.G'l·,s .a.i'':: c·,[ll1.lc.t<:,d by' tho?, L~;b(l:·<.~-::'o.ry o.r 
l\r)(ij~~'.t!'ies for t.r~,:.'::i.n:tt;t c..::u ntttri.i.t.i((!.~ 1 (r\.~::i lit:'l :l.rl ":n)'~,:,":.1 5t.....~·~\:t~J~3" If'j."CGJ. 
evc~'lu"J.c,";c"'''' if•• '·";:'-I'·f'···l)~·.c·(i c.u.·"""e (i'o"''''l.~ 0'1 h··p:"·,,·, ':T'f"''''~'c,..I .......~ tl""l'~;..1.L......... ,.r·"'·:"I"·l"l(;·n__ ,.,.. J. ....... \... ~.:"\.s 1."._C, .l ..... , .10 ~ ••~"'.• "'oL ..... l;v '-"\,J ... ,-,. ·f·oC" ....)·t"lto,,,1... '-' • ...J • 

CO;ldition.c. 

In O;tOOi?l' 1968 a pilot-scalo r(t~r'f.er oxt..('Udm' I'm.8 rr.ade opa:l:'atio.712.1 in ChUa. 
Pr.elil:u"THU·Y t'ilstfj \i('::('e li':"ldc \~3.t~ sir.tilrlr eq·,d.:i:i;:o:nt :lr! t~G USA to dO.f:LrI(! oV=lI'i!tional. 
P<:U'2.l·I~t',I'S f 0:1.' trl8 PJ'C(:8 ~;SC:3 o:r food Ini::.;,·)s P1'llr--'::i.·r;:l \:1 t~ c.: o:iJoim::.ticns of 'tjhO~lt, 
d ... -<'··Lb··!'·,·l s', ..,-f') .. ··,..,·· T'''''l (lrj"'d rt·IJ1. P"["'l' ~1d FX' 1,,)~lr"C'1" \l J -l"'"v.l... t..! t,;\... ....... .......!_ .v,,~,l. 1.:"(. •. S .~. J • •r·.. VI \. .. ,;.. c -: r". -\..:. ..JV IJ, ..·~ .r .t.JI J ,_
w 

highly nu.t,rit~\'d r:lu:t.'!.tl'.; cf st:.nflo·;;.:Il' li:';nJ.; 1"i1.::, lfr'D~·r :::rJd "'ho,d:. flcn~ 11-'3.5 been 
fot-mel Clcoept..:fole in J.it:lH:,8( tit,,~j:im:~ lTlt.h chn:;.l"::lrl~· (b) GeJ.,-,t.·1.ni7.atio~\ by 
ox·t;rllsion at lJ.OoC of the Lee.ho Alill1 fv.t'f,:ulat.~.o?'1 pro:lnces ~. su'IXlrior product 
both nut.~.'j tiop·'J.l:ti and p'i.!.;moJ1oDt.icalJ), < (c) j'~:1,0ro··biolr:zj,c21 [~SEC:\yS of ext.l'ndec.l 
v:el"suf, non-oxvruU.l:l( l proc.luLrc.s S lOll a rlla~1 or l'c:ch..c·"ion 0.1.' nabl? miCl'O-ol'Gf>.ni iT.1S .:ill too 

http:miCl'O-ol'Gf>.ni
http:r:lu:t.'!.tl
http:r(t~r'f.er
http:L~;b(l:�<.~-::'o.ry
http:8.cc8~r::'�i.b:ll:i.ty
http:E;<~nd"-.----,:rJnliquidat.id
http:l::.11=5.6.Q=.4.fl
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ex~ruded products (d) A procedure for removing toxic fnctors fro~ rapeseed 
1000.1 has been develof13d. nnp~)sea'l mel!l Ir.ay replace sunflower seed protein in 
anilMl feede . relcnsine the latt~r for h1lJlk'Ui conswnpt:non. 

FY 72 Program ~d F'utUl\3 Tli~'eets 

(a) optimum processm.crconditiol1s for a variety of cfjreal mixtures will 
be determirl.od (ll) l'ha acceptability of IlLeC,:19 Alimll by sbhool ch:Udren lnll be. 
tested on a large scale. 

http:determirl.od
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A'l'TAClflErI'l' "A" 

STATEr·IENT OF WORK 

For tho poriod as set forth in the Schedule, the Contractor shall 

make available and employ its ~esearch and development facilities and 

personnel at the level of effort specified in the Schedulo, and shall 

perform a research and development program directed towal"d the 

develo?ment of infant and pre-school foods based upon indigenous proteins. 

A. General Objectives 

This research project is a continuation of the work previously 

performed under Contract A.I.D./csd-l5S7 with the UniverSity of 

California at Davis. The effort is concerned with the development of 

infant and pre-school foods based upon sources of proteins available 

in the southern I~tin America region. 

B. Services to be Performed 

The Contractor shall continue the work previously performed 

under Contract AID/csct-l587 with the University of California. 

Specifically, acceptability data on Leche Alim in a 2000 member population 

group shall be correla.ted with phycho] c.'{;ical questionnaire data. The 

physical measurements must be interpretcd 1.n the light of tho sociological 

or psychological reactions of the population. Inltial results of thb 

la.rGo scale acceptability and attitude study havo alroady been reported, 

but the six month period ~rill be utlli.~cd pnrtly to assemble tho rJata so 

that it may be puhlhlhc:d a!.j scie:ntific l1tel',.r~urc ·<.Lnd dir.trluuted to 

agencies which havo sil/lll~L't· pr'Jjocts un,1Qr\olny. 



Plans for a large scale markctinB survey of Lache Alim am 

rorteaan (a pre-cooked. instantly soluble soy-wheat milk blend) shall 

be developed for submission to A.I.D. This work will require liaison 

between the Catholic University of Santiago, the University of Concepcion, and 

the groups in INTEC and the University of Chile. Definitive plans for 

market promotion of these product with industrial firms shall be developed. 

Cooperation is available from the Nestle Corporation and several small 

private groups. In particular, a better liaison will be developed between 

the school feeding program 1n Chile and the research groups. 

Work already initiated on the acceptability of Fortesan in 

children shall be continued utilizing orphanages in Santiago as initial 

test units. Data on growth rates (height and weight changes) and 

selected blood parameters shall be obtained under medical supervision. 

Plans shall be formulated to utilize a population of over 1000 

pre-school children to determine the acceptability and marketability of 

Fortesan in comparison with 12% fat milk and Lache Al1m. The study is 

anticipated to take place in Curico, a city oouthcast of Santiago, Chile. 

Efforts to formulate prcx:l.ucts of 10\-r toxicity and good nutritionul 

value based upon legume proteins in combination with wheat and sunflolier 

meal shall be initiated. This will require toxicity testing in animals, 

the determination of cooking parameters, the determination of amino acid 

profiles by chemical means, and the test of nutrHional values in animals. 

Work shall be initiatcu. on the development of protoin isolates 

from logumes ,'. sunflower and rapmieod. 'l'hcso will bo Eiolublllzcd by 

-2­



aeana of techniquos already established in the proJoct and preciplt~toa 

ot theso three protein sources will bo obtained tor biological and 

chemical testing. 

An individual selected from Chilean groups will be brought to 

tho United States for short term training in the area of extrusion 

processing for the production of structured proteins to be utilized 

in latter parts of the project for the production of pickled Chilean dishes 

in which the animal protein 1s to be substituted by structured vegetable 

proteins. 




