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1. Description of Proposed Project

Large scale efforte*are being made by govermments, voluntery reliel
orgenizations, and commercisl companies to formulete low-copt protein
foods and make these avalleble in developing countries. These food~
consist mainly of vegetable proteins though small amounts of animal
protein, usually dry ekim milk, may be incorpcrated, Such formulatlons
are designed to balance the amino-ecild deficlencies of one protein
gource by addition of another with on excess @l the deficlent amino-acid,

1] .

In order to present the congumer with a smnitary, palatable and
attractive food naterial in vhich the componemts are coutined and
vhich are compatible with his normal diet, some processing is normally
required. One technigue heing usad more and wore, particulerly in the
breokfast food 1ndustry, 1s so-called cooking cxtrusion processing.
This procedure is without question one of the most econowicel for
providing pre-cooked ceresl-based food mixturems. An extruder is &
neat-jacketed screw press into which the ingredients can be fed, mixed,
anl extruded through a heated die. The effect: of thls type of heat
procosring on +he nut11tiona3 quality of the protein mixtures has not

4. T e heaw moend +hed +ha mhrhn‘@

111 mainfqin its nutritional éffeéfjvenpca u¢r1ng procenaing. THowever
thexe are valid indications thet these proceswing methods mey deloteri-
ously affect the nutritional guality of protedin in puch focd substance:

TaTia o
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a8 wheat, oats, soya, corn, milk, and cottonseed,

The proposed project i1s 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 sunflower seed meal,
corn, wheat, figh protein concentrate, fresh raw fish, and local (Chilean)
milk. The storage stebility of the different products will be exsmined
under typlcal Chilean conditions utilizing practical packaging meterials.

In addition to a research aspect, this project also has training and
institution-building components, Chilean nationels will be trained
at the Department of Food Science and Technology, University of
Californie, in the techniques of analysis, processing, acceptabllity
testing and nutritional evaluation., Productlon facilities will be set
up in the Ingtitute of Food Science and Technology, at the University
of Chile. The feeding trials will be conducted in conjunction with the
Department of Pediatrics of the University of Chile Medlcal School.

2. Significance of the Project to ATD Objectives

The major cause of malnutrition in the LDCs is protein deprivation,.
AID 15 attempting to mlleviate this situstion in meny ways. In a
mejor effort, formulated, inexpensive protein-supplemented cereal
mixtures are being supplied to the IDCs via the Food for Peace Program,
It 18 most important to AID to know that heat processing has not
reduced the protein quality of these foods. The definition of procesping
conditions which do not slter the protein quality is also & significant
corollary. In addltion to the specific research objective, this
project is important to AID becaug: of 1ts training and institutlon-
building components. It is expected that this project will help the
Institute of Food Sclence 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 locel scientipts,

3. Relevance of Proposed Project to Existing Knowledge

There 1s sclentific evidence suggesting that food mixtures
formulated and processed to provide improved and palateble protein
intoke may lack the full nutritional value of the individuael ingredients
incorporated in the mixture. However, mechanisms of this impairment
and-the "Ioaciory which 2ITecy 1t have-not-besn rurly derined,- bivuse

attention has been paid to the intsr-reletionships between proceesing
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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 informatlon is lacking. .

4, Evaluation of Experimentsl Design and Research Methods

The esxperimental design and research methods are reasonable and
technically sound, It is anticipated that the projeet will yield
immediate and vaelusble results.

5.. Evaluation of Regsearch Competence of Investlgators

Dr. 7. Chichester is an internationally known and highly competent
food scientist-engineer, and is Chairman of the Department of Food
Science and Technology at the Unlversity of California, Davis. He 18
fully cepable 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. Wnile his competence cannot be fully evaluated because
he has not published extensively, his training and sponsorship indicate
that he is capable of conducting appropriate phases of the proposed
study.

6. Appraical of Research Regsources and Budget Provisions

The resources and facillities for research at the University of
Celifornia are excellent, This project will strengthen the resources
at the University of Chile, The estimated cost seems reasonable and
fully justified in terms of knowledge the project will provide to
ATD and other groups interested in high protein foods.

T. Scientiflc Revliew and Assesgment of Relevance to AID Programs

6. Within AID - In view of the emphasis the Agency is giving to
the development of high protein foods for distribution in IDCs via
government and commercial channels, the Health Service of TCR feels
the proposal has great relevance to interests and objectives of AID.
Contingent upon RAC epprovel, eppropriaste regionel and Mission
clearances will be sought.

b. External Review - An Interdisciplinary Nutrition Reasearch
Committee of NIH evaluated the techinicsl merits of the proposal. The
Committee recommended approvel without change. On a priority scale
of 100 to 500, the lower figure representing highest priority, the
OCopmitten nanioned 1 valua af 185 to the nroject.

Mr. Layton Allen, a leading food engineer with specific
experience in this field as Senlor Engineer at UNICEF, reviewed the
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project and discussed the scope of activities with Dr. Chichester.

Mr. Allen consldered the project to have much merit. After discussion
with Dr. Milner, AID Nutrition Branch Chlef, he recommended certain
changes to strengthen the project. These have since been incorporated
in the proposal.

8. ZYvsluation Sumary

This project 1s designed to study the effects of processing upon
the nutritional quality and acceptability of inexpensive, simple,
high-protein foods. It wlll provide knowledge on an lmportant subject
(processing impairment of proteins) in which information is lacking.
The experimental proceduree and capabilities of.the investigators have
been endorsed by competent authorities. The proposal is relevent to
objectives of ATD in that it will help to define processaing conditions
which do not impair protein quality and 1t will strengthen food secience
and nutrition competence at the University of Chile, Approval in the
amount requested is recommended.
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University of California - University of Chile

Department of Food Science ' Institute of Food Science
and Technology and and Technology
Davis,. California 95616 ' Santiago, Chile

Nutritional Quality in Low Cost Processed Protein Foods

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

Duration: 3.5 years

Background: In the past 30 years the major causes of death 1n underdeveloped
countries have shifted from disease to undernourishment coupled with infec-
tions, particularly in the young. By the application of science and technology,
many diseases 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 economic status. In contrast, increases
ih food production (particularly in the area of proteins} have not been amenable
to as rapld a change, and consequently increased disease control has aggrevated
the problem of poor nutrition. Thils is particularly true in pre-school children,
vhere there is rapid growth and an increased vulnerability to common enteric
infections. The combination is synergistic, and is the major cause of death

in pre-school children in the less developed couantries,

In the last ten years®the problem has become acute, and considerable
efforts 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.
are nol: optimal in their content of amino aéids, the human - 1f subsisting
on vegitable protein - must either consume large quantities of proteins in
order o acquire the necessary amino acids, or supplement the vegetable pro-
teln vith other proteins containing the smino acids whose concentration is
low in the staple consumed., As a majority of proteins which would supplement
vegetable proteins are expensive, it 1s difficult for a population in an
underdeveloped country to acquire these, In attempts to remedy the problen,
formulas consisting of mixtures of various vegetable proteins have been de-
veloped. 1In these the amino acid deficiencies in one protein are balanced
by protein sources which have an exccss of the deficlent component.

Por example, wheat protein has a substantial deficiency of lysine. If this
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is supplemented 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, cornm,
cottonseed, coco presscake, etc.

In order to present 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 which have a comparatively good balance
of total proteins, derived largely from various vegetable sources. These
have been utilized, and are comparatively good foods from a nutritional
basis. The effect of processing on mixtures of proteins, however, has not
received very much attention. It has been assumed that the correct mixture
will maintain its nutritional effectiveness during processing. Bressani,
however, has shown that very small changes in processing techniques very
radically alter cottonseed protein availability. 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. Tn experiments conducted at the University of Cali-
fornia, Department of Food Science and Technology, it has shown that relatively
srmall changes in the thermal processing conditions of vegetable~milk mixtures
(amounting to as small as 50°F) will reduce the P.E.R. (Protein Efficiency
Ratio)} of the mixtures by 50%, as tested in rat feeding experiments.

A3 there are many proposals to utilize local vegetable materials in
underdeveloped countries as protein sources, it is important to determine
the effect of processing upon protein availability, acceptability, and
utilization of proposed mixtures. As a project is underway in Chile upon
the utilization of vegetable~fish protein mixtures in the feeding of pre-
school children, 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 under the experimental conditions.

It is therefore proposed that the following specific aims will be ‘investi-

gated.

Research Plan,
q._.)r:- ,l'-'....-
Hponoens.Tan snoiast

1) The investigation of protein availability as influenced by thermal
environment and other process variables of mixtures of food materials pro-

duced by extrusion processing.


http:availabil1.ty
http:fu:g.!!!.ch

- HS-3 p

2) The study of the effects of variations in processing techniques on
vegetable protein mixtures currently under investigation for infant feeding
in Chile. The mixturcs which are currently being investigated, and will form
part of the investigation, are as follows:
a) Sunflower seed meal
b) Rapeseed meal
¢) Fish protein concentrate
d) Fresh rav fish (to be combined in extrusion processing with cereals)
e) Corn
f) Wheat
g) Local milk
3) Studies will be made to determinz 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
mixtures will be determincd.
5) The study will be made of the acceptability and effectiveness of processed

foodé produced from the components above on populations alrzady under study in Chile.

Significance to AID: Many of the proposed protein supplements and protein foods

arc based upon the utilization of local or indigenous protein foods and presuppose
that by mixing the correct.types of vegetable protein (with or without 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 palétability, transportability and digesti-
billity. The method of processing wmay aclileve some of the desired effects,

but in many cases at the expense of the nutritional quality of the food material.
In son: cases that have been investigated, this amounts to the almost complete
lose ¢ the desirable nutritional {factors built into the formulation. Thus

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

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

and the factors which affcct it have not been defined, and as a consequence

the total effectiveness of nutritional supplementation of dicts is considerably
less cffective that it should be. Even when these factors have been considered,
the approach to the solution of the problem has in many cases been empirical.

The interrelations betwéen processing factors 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 knowledge as to the magnitudes of the effect
of processing of vegetable protein, the implementation of programs supplying
supplemental food materials to populations of less well developed countries
is substantially hindered. The present study would define practical limits
of processing variables which might be used in extrusion processing and
thus help to develop products which are highly acceptable, ready to eat,
inexpensive, and possess high storage stability.

Procedure: General Physical Arrangements.— It is intended that the proposed
rescarch project be a cooperative onc between the University of Californis,
Department of Food Science and Technology, and the University of Chile,
‘Instituge of TFood Science and Technology. The University of Califormia
would be primarily concerned with the training of Chilean nationals in the
techniquas of analysis, processing, acceptability testing, and nutritional
evaluation. Production facilities would be set up in the Food Sclence and
Teclinelogy Institute in Chile. The fecding trialé would be conducted in
conjunction with the Department of Pediatrics of the University of Chile
Madical School, under whose auspices a project is now underway. As a consequence,
the major portions of the equipment, such as the extruder, which are requested
in this grant, would be.installed in the University of Chile. Resecarch
"assistants, trained in the United States, would be transferred to Chile
to undertake the experiments Lhere, although it is intended to initiate
the Chilean portion of the cxperiments as.soon as the production equipment
can be delivered and installed. ‘

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 bhasis.

Experimental Procedure: It is intended to investigate the variables of

time, temperature, and pressurc upon the extrusion process of vegetable-
based protein foods which could be added to the Chilean diet to increase
the available protedn In the intant and pre~schocl population. . ine siviage

stability of the products produced under various conditions will also be
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examined under typical Chilean conditions, ﬁtilizing 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 seed 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 sced 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 are readily available. As Chile is also a major
fishmeal producer and has done some of the early work on fish protein con-
centrate, these products are included in the study. The iInclusion of wheat
in the study is dictated by the fact that the Chileans traditionally utilize
a toasted wheat product in fceding of children and infants; however, as wheat
is not in excess in Chile, this will not receive major emphasis,

In order to illustrate the types of studies to be carried out, the
following work which has becn underway at the University of California, is
cited, It should be 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 protcin is approximately .9, and may be increased
to 1.6 by supplementation with 10% non-fat milk solids, as shown by studies
of Beate et al. Widdosor 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 powder and non-fat dry milk Indicates that 200 grams of the mixture
would supply the daily 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 T
Nutrient Composition
180 Grams Whole Wheat Flour + 20 Grams NFMS

% Daily N.R.C.

Nutrient Unit Quantity Requirement
Approxinate Composition: ) )
Molsture Gramg 22,3 -
Protein " 33.7 48
Fat " 3.8 -
Carbohydrate " 134 -
ritger - 4,8 -
Ash . " 4.64 -
Calories (per 200 grams) 672 21

PER Grams 1.6



TABLE 1 (continued)
% Daily N.R.C.

Nutrient Unit Quantity Requirement
Amino Acids: .

Tryptophane ' Mg. 386 - 154
Threonine " 1008 201
Isoleucine " 1492 213
Leucine " 2044 186
Lysine " 1600 200
Methionine " 540 49
Cystine " 590 74
Total Sulfur A.A, " 1130 +113
Phenylalanine " 1432 130
Tyrosine " 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 are 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. Thifs then sets a minimum temperature requirement for
the process. Higher temperatures inéreasc the rate of production and con~-
sequently lower the processing cost of the product. High temperatures also
produce a product which requires no drying after extrusion, again keeping

" the cost to a minimum. Lower tempe:ature§ result in a wet product which
must be dried by a scparate process before it can be utilized.

Experiments were conducted in which the jacket temperature was varied
between 210°F and 300°F, The most heat-sensitive components were introduced
at the normal loading portion of the screw. It was found that changes in
expander temperature of as little as 20°F would substantially decrease Protein
Efficiency Ratio in rat feeding experiments. It was found, hoyever, that
the most heat-sensitive components (and in these experiments it was the
milk) could be introduced at a point in the extruder wheré gelatinization

rf vha vhant navtdally arcurred, and thus it was possible to avoid subjecting
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them to as long a thermal process as the wheat had to undergo. Major increases
in Protein Efficiency Ratio were achieved in this manner. 1t 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 which are to Le conducted on the oilseed meals available
in Chile, the effect of different processing conditions would be studied
with respect to the production of an acceptable and nutritional product.

Correl ations would be obtained between extruder temperature, introduction
position of various components, extruder pressure, and protein availability,

In low temperature procedures there would be a necessity for air-drying
some components, and the effect of air-drying upon protein availability
and acceptability would also be studicd.

The storage stability under various packaging conditions would be studied.
Storage conditions would be as follows: room temperatures in air, room
femperature under nitrogen, and 100°T in nitrogen for periods of oane year.
Samples would be taken at the end of six months and one year to determine
changes that might occur in the amino 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, and the amino acid composition
would be determined by the Moore and Stein ion exchange tecimiques. The
ion exchange tcchniques have heen found satisfactory in our previous studies.

Changes in palatability of the mixtures would be determined utilizing
taste panels and the confusion matrix technique or the paired comparison
methods.

The effectiveness of the more technologically promising processes will
be utilized to produce products which will then be tested for their nutri-
tional cifectiveness on infants in the Department of Pediatrics (University
of Chile Medical School) and subsequently their general acceptability will
be measured on the target population already being utilized for the testing
of simple non-processed mixtures by the same group.

Facilities Available: A complete pilot plant for food processing is available

at tho University of California. This includes drying and sifting equipmeﬁt.

No wxpander is available, bul aicdngeuments have Yeen made with the Carnation
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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 small pilot plant for food processing. It does not own an expander nor
grinding equipment, and therefore it 1s proposed that an Anderson extruder
and a Fitz mill be purchased and located in _he Department's pilot plant.
Sifring and drying equipment is available. The pilot plant has a sufficient
supply of steam and electricity to allow the ingstallatidn of the required
equipment.

Both institutions®are equipped with complete laboratory facilities, and
the University of Chile, through its Department of Pediatric Nutrition of the
Medical School under the direction of Dr. Fernando Monckeberg, maintains a
metabolic unit which 1s to be used for studies in infant populations.

There 1s a record of cooperation in projects between the two institutions
and many of the individuals in administrative positions in the Food Science
and Technology Institute in Chile have been trained in the Department of
Fond Selence and Technology in the Unilversity of Celifornia.

An additional amino acid analyzer is requested, since the ones in the
poasvssion of the two decpartments are at the present time running very close
to capacity.

No packaging equipment is requested since the University of Chile possesses

such equipment.

Pecrsonnel.

Principal Tnvestigator: €, 0. Chichester Title: Professor

Date of Rivth: 2/11/25 City and State of Birth: Brooklyn, Rew York

Prescnt Citizenship: U.S.A. Sex: Male

Educ:itional Expericnca:

Degree Tnstitution conferring Fields Year
B.S. Mass. Institute of Tech, Chem. Eng. 1949
M.S. Univ. of Calif,, Berkeley Food Sci. 1951
Ph.D. Univ. of Calif., Berkeley Biochem, 1954

Ficlds of Present Major Scivntific Interest: Plant Biochem., Nutrition
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Publicat fons: |

Luh, B. S., C. O. Chichester, W. Gudel, y R, Perez. Evaluacion de los
alimentos enlatados venczolanos. Arch. Venezolanos de Nutricion,

Caracas. XIV: 151-166.

Chichester, C. O. Agricultural and food technology in Uruguay. Nutritional
Survey of Uruguay. ICNND I: 203-281,

Slauetz, L. W,, C. 0. Chichester, A. R. Gaufin and Z. J. ordal. Microbiological
Quality f Foods. Procceds. of a conf. at Franconia, N, Hamp. (Univ. of
N. H.). Academic Press, 290 pp.

Simone, M., N, Sharrah and C. 0. Chichester. Instant bread mix: Variations
In flavoring -omposition. Food Tech, 16: 93-96, ~

Chichester, C. 0., N, Sharrah, and M. Simone. Instant bread mix: Studies on
the dehydration of flavoring materials. Food Tech. l4: 653-656.

Simone, M., N, Sharrah and C. 0. Chichester. Instant bread mix: Consumer
evaluation of prepared brcad. Food Tech. 14: 657-661.

Chichester, C. 0. Preservation of organoleptic properties and storage problems
in freeze-dried foodstuffs. In Aspects Theoriques et Industriels de le
Lyophilisatjon (ed. L. Rey), pp. 571-579., Nermann, Paris, July 1964.

Simpson, K, L,, T. 0. M. Nakayama and C. u. Chichester. Bilosynthesis of yeast
caroteonoids. J. Bact. 88: 1688-1694.

Davies, B, H., W. J. lsu, and C. 0. Chichester. The metabolism of carotenoids
in the brine shrimp. Biochem. J. 94: 26.

Hsia, C. L., B, S. Luh, a;d C. 0. Chichester. Anthocyanin in freestone peaches.
J. Fd. Sci. 30: 5-12.

Nakayama, T. O, M. and C. 0. Chichester. Part III: DPigment changes in
scnescent and stored tissue, 1n Chemistry and Blochemistry of Plant
Pigments (ed. T. W. Goodwin), pp. 438-457. Academic Press, Leadon.
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Luh, B, S., H, Co, S. J. Leonard, and C. 0. Chichester. Factors influencing
storage stability of canned tomato paste. Food Tech. 18: 159-162.

Berg, H. W., C. S. Ough, and C. 0. Chichester. The prediction of perceptibility
of luminous-transmittancc and dominant wave-length differcnces among red
wines by spectrophotomctric measurements. J. Food Sci. 29: 661-667.

Simpson, K, L., T. 0. M. Nakayama, and C. 0. Chichester. The bigsynthetic
origin of the carboxyl oxygen atom of the carwtenoid pigment, torularhodin.
Biochem. J. 92: 508-510,

Schanderl, S., G. L. Marsh and C. 0. Chichester. @olor reversion in processed
vepetables, 1. Studies on regreened pea purees., J. Food Sei. 30: 312-316.
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(Publications, cont. -~ C, 0. Chichester)

Schanderl, S., G. L. Marsh and C. O. Chichester.. Color reversion in processed
vegetables. II. Model systc.. studies. 30: 317-324,

Creasy, L. L., E, C. Maxie, and C. 0. Chichester. Anthocyanin production in
strawberry leaf disks. Phytochem. 4: 517-521,

Yasumatsu, K., T. 0. M. Nakayama, and C. 0. Chichester. Flavonoids of sorghum.
Food Sci. 30: 663-667.

Yamamoto, H. Y. and C. 0. Chichester, Dark incorporation of 180 into anthera-
xanthin by bean leaf. Bilochim. Biophys. Acta 109: 2
303-305.

Pinto, A., and C. 0. Chichester. Changes in the content of free amino acids
‘during roasting of cocoa beans, J. Food Sci. 31: 726-732,

Chichester, C. 0. Nutritional Effects of Processing. Abstract, VII International

Congress of Nutrition, 1966.

Co~-Princinal Investigpator: Alvaro Pinto A. Title: Professor

Date of Birth: 11/18/35 Country of Birth: cChile

Present Citizenship: Chile Sex: Male

Educatioual Experience:

Deprec Institution Conferring Fields : Year
Ingeniero School of Agron., Univ., of Chile Agron. 1961
Agronomo

M.S. Universjity of California., Davis Fd. Sci. 1965

Publications::

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

Pinto, A. Food Technology. Textbook published for use of students.

Pinto, A. Project for the crecation of regional courses for food technicians
(to be given at the Repional University College of the University of
Chile.

Pinto, A. and C. 0. Chichester. Changes in the content of free amino .2cids
during roasting of cocoa beans. J. Food Sci. 31: 726-732.

Field of Present Major Scientific Interest: Food Science

Co-Investipator: Fernando Monckeherg Title: Professor of Pediatrics

Department of Nutritional Biochemistry, University of Chile

Publications:
Donoso, Gonzalo and Monckeberg, Fernando. Progress Report (up to August 1966)
for "A Nutritional Survey in Chile, S.A." (PH 43-65-572).
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(Publications, cont. - Fernando Monckeberg)

Yancz, Enrique, Iia Barja, Fernando Monckeberg, Alejandro Maccioni‘and Gonzalo
Donoso. Protecin Quality and use as lhuman food of fish flour manufactured
in Quintero Chile. J. Food Science (in press).

Consultant: HNarry George Kimpel ‘Title Head, Nutrition Section,
Carnation Research Laboratories

Date of Birth: 4/2/13 {ity and State of Birth: Buffalo, New York

Present Citizenship: U.S.A. Sex: Male
Fducational Expericence:
Degpree Institution conferring Fields Year
B.S. Carroll College Biology 1934
M.S. Univ. of Nebraska Bact.& Parisit. 1936
Ph.D. Univ. of Illinois Bact.& Parasit.; 1940
Biochemistry

Fields of Present Major Scientific Iuterest: Nutrition, Biochemistry

It is anticipated that the program requested will take approximately three and
onc-half years to complete. Budgeting, however, is for a three-year basis,
since some delays are to be cxpected in the delivery of equipment fo Chile,

It is thcerefore anticipated that work at the Unlversity of Califormia will

be initiated immediately and probably will come to a conclusion prior to the
cessation of work in Chilf. 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 of the work.

Financial Support Required from AID:
Total: $145,058 1lst year: $74,636 2nd year: $35,936
3rd year: $34,486
Fiuanzial contributions will be made By the University of Chile and the

University of California in the support of the Principal Investigators and

the use of facilities,

Budeet Cateporics, First Year
Persouncl : ' Percent
Time (%) Salary

Principal Investigator: C. 0. Chichester L -0-
Co-I'rin. Investlgator: Alvaro Pinto A. Z5 ~0-

Summer Ly ‘$2,000
Co-lnvestipator: Fernando Monckebery o _ -0~
3 Research Assistants (in U.S. & Chile) 0 : 11,100
Hourly Help (in U.S. & Chile) - 2,000

Consultant Fees: 20 days at $70.00 - 1,400
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Non-cxpendable Equipment:
Expander and auxiliary equipment
(to be installed in Dept. of

Food Science & Technology, Chile) estimated $ 25,000
Amino Acid Analyzer - 12,000
Fitz Mill Model M5 with screens (to be :

installed in Chile 2,700

Expendable:
Protein sources (sunflower seed meal, rape sced

meal, fish, etc.) 1,000
Miscellaneous chemicals 1,500
Animals ) ‘500
Miscellaneous small equipment 1,500

(All of these will be consumed in the project)

Travel:
3 Trips per year to and from Chile -
various personnel in the project,
depending upon need; each trip will

. be of approximately 20 days duration 3,600

Local travel 400
Publication Costs:

(Journal papers and reprints) 500
Rental of Expander Facilities in Los Angeles 1,500
Transportation of Equipment and Raw Materials

Chile-~U.S.~Chile 600
Secretarial llelp: 700
Indirect Costs - 427 wages & salaries 6,636

FIRST YEAR TOTAL . § 74,636

Second Year

Percent

Persor ol Time (%) Salary
Principal Investigator: C.0. Chichester 15 -0~
Co-Prin. Investigator; Alvaro Pinto A, 25 ~0-
Summer 100 $- 2,000

Co-Investigator: Fernando Monckeberg 10 =0-

3 Resecarch Assistants (in U.S. & Chile) 60 11,100
Hourly Help (in U.S. & Chile) - 2,000
Consultant Fees: 20 days @ $70.00 - 1,400

Ron-cxpendable Equipment:

Misiceliancous equipment with a life of over one ycar 1,500
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Expendable:
Protein sources (sunflower seed meal, rape seed
meal, fish, etec.)
Miscellaneous chemicals
Animals
Miscellancous small equipment
(A1l of these will be cousumed in the project)

Travel:

3 trips per year to and from Chile - various personnel

in the project, J., ling upon nced; each trip will
be of approximately 20 days duration
Local travel

Publication Costs:

(Journal papers and reprints)

Rental of Expander Equipment in Los Angeles

Secretorial Helpﬁ

Indirect Costs - 427% of wages & salaries

TOTAL FOR SECOND YEAR

Third Year

' Personnel: Percent
time (%)
Principal Iuvestigator:; C.0. Chichester 15
Co-Prin. Investigator: Alvaro Pinto A. 25
Summer 100
Co-Investigator: TFernando Monckeberg 10
3 Research Assistants (in U.S. & Chile) -
Horly lelp (in U.S. & Chile) -
Cuensultant Fees: 20 days @ $70.00 -
Nont-cxp-nlable Bguipment:
-7 zellancous cquipment with a life of over one year

Lxpead.ble:
Protein sources (sunflower sced meal, rapeseed
meal, fish, etc.)
Miscellaneous chenilcals
Animals
Miscellancous small equipment
(All of these will be consumed in the project) .

§ 1,000
1,500
500
1,500

3,600
500

500
1,500
700

6,636

$ 35,936

Salary
-0-

$ 2,000
~0-
11,100
2,000
1,400

1,500

1,000
1,500

500
1,500
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Third Year Budget (continued)

Travel:

3 trips per year to and from Chile -~ various personnel

in the project, depending upon need; each trip will

be of approximately 20 days duration $ 3,600
Local travel 250

Publicatlon Costs:
It is intended to publish and distribute a summary

publication to government and industry 800
Secretarial Nelp: 700
Indirect Costs - 42%Z of wages & salaries 6,636

TOTAL FOR THIRD YFAR §34,486

Other research projects currently being undertaken by the Principal Investigator:
"Transformation of Carotenoids in Foods" - National Institutes of Health (USPHS) -
$21,374 - 1/1/66 -~ 12/31/66

None.
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Di. Trwin Hornstein
Scicnee Researely Gfficer
Office ef Nuluiviun
Deparviwent. of State

Lpency Yor Tuternational Development
Wosidreton, Do €. 20573

RE:  Centract AID/esd-1587

Dear i, Hornslein:

the inferwmation requested in your letter of Deceswber

b
29, 1969, In””*.sr nely enough, that latter was caly received dn wy
fice ou the & Jann¢ry. I have yoooutly reccived anothor loticr foor

o
vour same Taildive from Hr, Cordara vbhich tun' cvin loprer to arvive in
California. 1 wonder o2s to the mail serviee fiom your office.

N "y g "l J v L P A D H . BT oyt
T o somcchon puniled by tho reviced dndicaetoel dn your Jo

31, 1970 - Yiccewboer 20, 1970, fn the proposal that wes negol:
vear, the proposod euding date wos Maceh 335, Y971 -- in mLhcr
of additionnl work aifvcry this Maveh., This iz woted 4u tho ne
March, April anid "ay 1908 oud was submittud in rhﬂ extansion

contract, and as car as
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I therefore »wiltien ithe extension based upon your date 83 vv‘]
as the romaining chiee wenths (e.w., Jan. i, 1971 - March 31,
juaing the budget breahdeen used ariginally.

I have dewvelapad the boudastary E'HU“ es besed vpen divect costs, since
cur au011" r3 Lnfoermn us that the overhead c‘oqtc are negotianted in this type
of contract, a2and nay wvaey racher widely depanding upon which categery of
fuvedes iz uti]i:cd in 2 specific cuse. T assure that in wost of the zub-
miscion you, an Oc 08sl X neimarily el these fipures. Ve bave

£ f

teen paying the pervscnncl o
no overhcad,  Normal overhoac
bolieve thie

vnder divect costs on vhich
Wages and Salavics; there

.
were 1s

o overhead will oniy apply to on-~carpus salaries.

Could you dndicate to e wre

= oyou will have cooonmortunity to discuss
this contract and the summary Keport that L osubmltced?

< 26470, Chichostor
LrzaTman
. o~ £ e S'—i
t « 7. 4:’ !
COCiath : HZRR ) M

Enclosures: 1) Euilonsion Roanasl

2} 3 peeia oF hude

. l- ". .
o HOCQUS
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Extensiou Request:  Contract AlD/cas-1587

A. Project Work Flan:
April 1, 1970 - Dee. 31, 1970 - March 31, 1971 -~ Sept. 30, 1971
1)  Acceptability studies of [lavored and fortificd (vitamins and minerals)
expanded wheat - sunflower meal - milk will be conducted in achool and
pre-schoel human populations. {Complctior Dec. 31, 1970) -- This work
is underwvay and shovld Ha completed 'in the period specified.
" 2) Products of expander processing consisting of mixtures of a) vaw fish,
wheétg b) corn, whcnt; and ¢) rapeseed meal, whpnt wili be testod
for acceptabi]iéy by the use of taste panels and fer nuntiitiocual ef-
tectivenese by amino acid wnalysis of thé hydielyzed product, and
biologically by animal feeding experiments. (Compietion March 31, 1971)
3) The towicity testing of rapesced protein isolates and dutozified vapo-
eced meals will be continved, since these are loag-term cnimal feeding
experiments. (Completion September 30, 1671)
4) Onc of the advantages of expander processing is in the delivering of
a product of high sanitery quality. Therefore "the wicrobiological ef-
festiveness of expander proecessing will be dcterminad.by plate couuts
of raw wmaterisls entering the cupander and those obtained aftey expan-
sisn. Primary woul will be conducted c¢n tive Leche Alim formula (wheat,
milk solids, sunflowver meal and fish protein concentraiz). Thé actucl
nduction iﬁ'plate counts will be weasuired by the comparizen of the
quality of the stertivg materials with that of the finishwd material.
This is lmportaant, particularly if the formula is to be used on 5
large scale. (Comp]htion Decearber 31, 1970)
5) Storace stability studies wils be made of the products mentioned in

Alm 2. (Complotion Maweh 31, 1971)
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6)

7)

-alms of the orig

Expander runs will be made on a wmodified Leche Alim formulation in
which the majority.of proteins will be derived from plant sources.
The amino acid pattern of the protein will be adjusted by amino
acid fortification, Its nutritional ualities will be tested In
enimal experiments, In human infants, and in pqpulations. (Comple~
tion September 3¢, 1971) -~ Nove: This is a modilicatior if the
vinel project, which did not consider aﬁino acid
fortification. It is now includcd to cover the contingency of the
non-availahility of fish protein concentrale.

Nutritional quality and acﬁuptability of expander-processed products

with added hydrogenated fish oll will be determined. This should

7

nora

Fl-

allow the preduction of a highcr caloric density, which is
netriticnelly desirable for infants and prescacol children. (Comple-

tion Scptembeor 30, 1971



THE RECENTS OF il UNIVERSILY OF CA LTFORNTA
ACCOUNTING OFFICH

¥ISCAL REPORT

atract No. AID/csd 1587 Renort Wo. l4.
Coatract No. AID/esd 1587 Oct. 31, 1969 c WO

Budget 1ot1] Exnenditures
Category Amount To Date

N

Salavices $ 48,900.00 $
a. On-Compus -0~ 2,494.27

b. 0if-Caunus 3,685.00 8,840.59
Staff Boueiits -0~ 117.32 406.8C
Travel & Tvausporiation 14,250.00 797.50 4,236,786
Fauinuen 47,200,00 ~0-- ‘ 35,047.01
Supplies 11,500,900 3,770.0% 9,011.41
Orhar Dlvect Cost 13,100,020 1,06C5.04 2,305,462
Ovacho“d 11,600.00

a. On-Cuamnus ~0- 1,097.48

b. Off-C:myus L847.55 2,033,
Consultants 10,250.00 -0- 1,100.00
Coluy. Country Natl's, _ 700.00 - ~Q- ~0-

Totnl $157,500.0 $10,821.46 $66,572.14

Lereby certitics: 1) that paywent of the sun claimed
t i3 proper and due end that aporovriate refund to AID
: £ n the evant of nonge fu-ncﬂCL, in

7'
(2) thet inforwmation on the f
p 1@ inforwat*ov 2s the AID na

BY ’/}/ﬂ

L. J. PQOLX

h]

d
renort is co*“;cu and such detailed suppor~
require will be furnished ab the ”ontluct
appropriate sremptly wo AID on request."

TITLE Accoun nt-in-Charga

/q
parg 7 ?//;0

s i e it e s .

LIP/NC/ edm

Ttnclosuses
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BUDGET
Firm Budget Estimate of Extension

April 1, 1970 through Dacember 31, 1970

Personncl

On-Campus $ 4,130

Off-Canmpus 24,800*
Equipaent ‘ 5,000
Supplics 5,250
Travel 3.600
Consultante 1,506
Other Direct Costs 800

~————e

TOTAL  $45,080

. .
This way appear as direct costs undew

out cxisting method of payment.

Dec. 31, 1970 through March 31, 197.

Personnel

Gu~Compus $ 1,370

Off-Canpus 8,150
Equipment ~0-
Supplies 1,750
Travel 1,300
Consultants . 500
Other Direct Costs =0

TOTAL  $13,07u



BUDGET
Firm Fstimate of Dxpenditures

Nov. 1, 196S through March 31, 1970

. Yersonnel
On-Campus $ 2,500
Of f~Campus 15,500"
Equipnent 11,500
Supplies 5,000
Travel 2.500
Consultants 1,400

TOTAT, $38,400

This way appear as diract costs under

our exlsting method of payment.
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DEVELOPMENT OF NEX TYPES OF FISH PROTETN CONCEITRATES

e TFeZadiu
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The problem of malnutrition and lack of adequate protein sources in
hile brings together a series of difficulties in differ.at arees of the
country's econory and national hezlth. This protein deficiency is a
dircct cause, among other things, of the dramatic infant mortelity rate
vhich, according to the 1964 statistics, reaches 106 per thousand for
children between O and 1 year old,. ol the intolerable degree of mental
deficiency, and of the hich percentage of illness caused by malnutri-
tion.

The Fisheries Development Institute (IFCP) has always tried to
maintain contact with pediatric and nutrition investigation centers,
that have studied these subjects intensively, in order to have a clear
picture of how to contribute with its efforts to the solution of this
serious Chilean and Latin-imerican problem.

The problen of protein deficiency has some other r_emiiications )
that IFOP has considered of grezt economic importance.” It is general
Imowledge that protein deficiency is partly caused by the irrational use
and erroneous marketing of nmilk products by the dairy industry. It was
estimated from the 1965 livestock census that 172 million liters of milk
are consumed annually for rearing calves to weaning age; these figures
represent 22.6% of the annual milk deficit in Chile (762 . million liters),
In spite of this amount of milk being assigned for rearing calves, ac-
cording to the came census, over 351,000 calves were being slaughtered
annually in order not to aggravate this deficit even morvs. In other words,
a satisfactory calf milk replacer could result in saving the country 50
percent of its present meat importations and increase extisting milk sup-
plies by over 20 percent. The economic importance of this can be ap-
preciated from the fact that in 1965 Chile spent nearly 25 million dol-
lars on meat imports and over 7 million dollars on milk,.
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3ased on these considerations, IFOP initiated investigatians toward
the attainment and development of a partial or total milk substitute for
vearing calves and of a fish protein concentrate of the highest quality
Zor hwan censumption, very especially for school and pre-school children,
Tronded nron earlier investivations carried oub atroad, wescarch
wes fnitizled by the Fisheries Develomment Institute into Zinding a

-

szlunisn ic She physicel end organoleptical prodlems which hal previousl;

- B X] - S - . o
srevanield Jish protein from beinz ascepted - soung calvas, hesa

4

probleﬁs were solved and small scale production of a fish protein concentrate
was initiated. Calf feeding trials iere conducted ard it was showvm that
calves could be reared to weaning age without consuming milk in any form.

Although the production or this cal® rmilk replacer has been dons
only on a small scale with 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 nillc powder.

Data gathered from previous investigations are sufliciently positive
to warrant further work in the same directicn, perfecting the product
on a larger pilot plant scale and carrying out new calf feeding trials,

ith respect to the fish protein concentrate (FPC) for human consump-
tion it is worthwhile to note that some time ago a FPC plant was erected
in Quintero; the process was based on solvent extraction of fish oil
from the raw material, Ingineering problems which could not be solved
in a short time and which in turn fell into the high cost of the product,
made the continuation of the project impossible,

Based on these facts, IFOP decided to atiempt the manufacture of a
fish protein concentrate for human consumption by means of enzymatic
hydrolysis but avoiding, by means of adequate procedures, the typical
defects of products so obtained, In these experiments IFOF has worked
so far on a laboratory and semi pilot plant scale, and has obtained a
product that complies entirely with the requisites for this type of
protein concentrate. The fish protein concentrate so obtained is a

white powder, bland, non-hygroscopic, practically odorless with no
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fishy taste, and with a slignht bltter after-taste. It is completely
soluble in water and, once dissolved, is stable (it does not decant).

The protein content which can be varied botiecn 5C and 90 nercent,

1=
g
ct
(1]
5
.

with an available lysine content o2 8.9 mzs./2i3 vt ol -cia

Samples of this product have been sent o srecizlized latorstories
of the Universidad de Chile to determine its biological walig, ant to
carry out to:ticological tests. Resulis are sipected In -lzus thres
weeks from this date.

Obviously it is very difficult to work out a cost evaiuaiicn at
this stage of the investigaztion; nevertheless very rough estirates
permit us to predict that the cost per unit sreiein will Ze zimili-
cantly lower than thot of siim milk pouder. OSuz =o the siuiglicluiy of
the manufacturing process of this FPC, it has been estimated that the
final price for a product of this kind will be competitive with respect
to that of skim milk powder.

In swmary, IFOP has developed a manufacturing process for a calf
milk replacer from lean fish (i.e., hake) and, based on the same raw
naterial and on the early stages of the same process, has obtained a
fish protein concentrate of high quality for human consumption.

Biological assays are being carried out and i:v is now necessary to carry

out experiments on a pilot plant scale.

Objectives

As far as the fish protein concentrate for human cons{:mption is concern-
ed, the main objective of the Project is to continue with the line of
investigation already rentioned, emphasizing the following aspects:

a) To obtain more complete data on the enzymatic reaction at the
latoratory level, 3o as to optimize the process and tc improve the
quality of the product.

b) To design and install equirment for production on e pilot plant
scale, flexible enough so as to permit feasibility studies and to
assure the necessary production for other studies (i.e. nutritional

studies, etc.).
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To carry out rore complete microbiological studies on the product

and also to evaluate the stability of the calf nilk replacer under

various conditions, in terms of spoilage, proper storage and pack-

aging conditions,

Many of the storage, microbiological, and packaging studies are

common for both products.

3.~ Department, cooperating agencies and personnel
The Technology Department of the Fisheries Develomment Institute

is a chemical and technological ci

investizztions of

£ish products.
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icn and preserva-

tion are the larger areas currently under investigation.

The Department has the following Sectlons:

l.- Ziochemistry
2,~ Bio Zngineering
2

Regional Laboratories.
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The Project on Fish Protein Concentrates is being carried out in
this Departrment in collaboration with the Economic Studies Department
ol the Institute.

The 3iochemistry and Rio Ingineering Sections have Jacilities for
rmisrobiological studies, and laboratories Lfor chemical, bicchemical
and pilot piant werk. Ihe lotorztories nave sufZicient space er 20
people, and in then 21 the zrelininary work of thiz projact has teen
carried out.

The pilot plant, which is beinz enlarged at the present tize, is
about 200 sg meters in surface and possesses complete facilities for
carning, smoking, drying, refrigerating, stc.

Jach Section has a manager assisted by a teanm of itechnical and
scientific personnel. The staff amounts to about 55, of which ap~
prasdmately 25 are prefessionals with degrees in Zngineering, Chemistry,
Biochemilstry, Food Science and Technology, and Fisheries Technology.

To improve the level of its technological research, IFOP is planning
to bring from abrt;ad speclalists in various fields such as microbiology,
food packaging and canning.

In the Fish Protein Concentrate Project the following personnel are
actively participating:

—~ Claudio Romos: Head, Technology Department. Chemist. Master'!s Degree

Oregon State University, Dept. Food Science and Technology.

- Max Rutman: Head, Blo Engineering Section. Chemical ingineer. !Master!'s
Degree Massachussets Institute of Technology, Dept. of
Nutrition and Food Science.
- Bmilio Contreras: Head, 3lochemistry Section. Chemist.
= 'ilheln Heimlich. Chemist. Studied at School of Chemisiry University
of California, ESerkeley.
= Valerio Bifani, Chemical Engineer. Graduate Studies in Food Science
and Technology at Universidad de Chile in collabora-
tion with University of California, Davis,

- ZRuth Gallardo., Fisheries Technologist.



Pedro Miranda. [isheries Technolbgist.

Fresia Venegas. Chenist,

- TIvé&n Asenjo., Fisheriss Technolozist,

- Hilarién Gémez. Zconomiste

e [RR R
inancing Mtouirmentfen baniosls

-

By means of this Project IF

Chemical and 3iochemical lavcratory to continue its invessiaviconc on

2isn protein concentra
The contribution from AID would ‘b2 divected ezzsnsiallr 0 Dinance

thelpurchasefofiecuizmentiandinzzerialcifcntl e Banteate sl digRisd sy

erperiments, and, in addition, %o

ing institutionz abroad doing

SCUTRMENT AlD MATERTALS TC BE PURCHASID FCD THD BRCJECT

{ Item Junantity Uss
i 1. Spray lliro itomizer lModel lMinor
Production Liehein 2,0
2, Alr Compresser & 2,400
‘ 3. Reactor Kestner, Type 3H 1 1,5C0
| Lo Spectropnotometer U.,V. visible,
with accessories 1 5,200
5. Rotary evaporator with acces-
sories 1 750
6. Pasteurizer. Alfa Laval 1 3,800
7. Pilot Plant Zvaporator 1 - 10,0C0
8, Refrigerated Centrifuge, high
speed accessories 1 L,C00
! 9. Warburg lespirometer 1 1,5C0
2 10, Harmer 111 1 2,000
11, Reagents - 3,0C0
1 12, Measuring Instruments. Pilot Plant - 2,000
13. Laboratory Fermentor 1 5,000
' li. Sanitary Pumps 4 1,000
: 15, Stainless Steel Pipes and Fittings - 2,000
. r

T R P R T a o 1 Yk il 4§
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16,

17.

18,
15.

5--

Iten Suantity

Vacuum Plastic Container
Sealer, with inert gas

injection 1l
Laboratory Fraction Collector 1
Viscometer dizh & lov speed 2
Pilot Plant Centrifuze 1
:leat Seperator,Pilot Plant i
Variouz laboratory equirment -
7ariable Speed lotors -
iHicrobiolory Ovens, Incubators, etce =
M1k Homogenizer 1
Refrigerated Tank 1
Temperature~Registering Devices 2
Fluidizer 1
Gas Chromatograph 1
Various -

TOTAL US$

Tisheries Develorment Institute Contribution

1.

2.
3.
Lo
5.
6.
7.

E?

Pilot Plant and Laboratories
(Chemistry, Biochemistry,
Microbiology (400 sq mts.)

Zquipment

Raw materials

Salaries (per year) 10 professionals 700,000
Service

Travel

Administration
TOTAL US$

9,500
1,400
1,700
1,500
2,500
4,000
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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Purposo
To study the effecls on the nutritional oua]Jty and acceptability of low cost
protein foods prepared by extruder processing utilizing different combinatiomns

of pressure, temperature and time

nCSC u)u‘n"x o; Ahulv’ (N4

......

The Instluute of Food Sc clence and Technology in Chile is developing techniques for i
production of high protein mixes based on vheat Tish Protein Concentrate (F F3)
dried milk pouder, and safflower seed meal that are suitable for extruder
processing., These mixss are fortified, as required, with vitamins, minerals

and flavors. The finished products are evaluated by the Iaboratory of Pediatrics
for toxicity and nutritional ovz2lity in animal studies, Final evaluations, if

varranied,are done on human infanls under controlled hospital conditions,

Lecomplishiments .

In October 1968 a pilet~scale Venger extruder was made operavivuzal in Chile
Preliminary tests were made with similar equipment in the USA to define opar zvioral
paraneters for the processes of food mixes prepared with combinations of wheat,
defibered sunflower meal, dried milk powder and FPC, Acceptability and the.
nutritional value of finished products in these preliminary tests, wesre good..

Yoture Tarcehs

It is p]anned to produce food mixbure adaptable to child feeding and tailored to
different population sesgments. The ultimate goal is to have these foods
prepared commercially, once the required techniques have been developed for
producing high quality,low cost foods,

JIQ. &


http:i..1.1&.],~~.'l:.:L<j.hJ
http:n.::""'~'.;.I~.':':t..l..S3

9310912 -@

PD-AAC - 208
RESHARCH 310

Technical Assistance Bureau ,l'r

Major Typos of Activity Developrant of Highly Mutritious Low~Cost Food Produets

Project Titleg{fents ixtrusicn Progasaing Vacizhblas
J Effe t.a__oil_hmr.mml.kcmu?&gnb_l: ata Y67 Pro 60T STRmaTy

Project Number_931.17-560-1,82 Rgk, 2-20-67 Approved  1-17-67

Name of Contractor University of Califormis Contract No. esd 1587

Oblization FY 1967 Tormination Funding FY 1972

Starting Date Work ©0-30=07 Date ATk L2TRIETET

Project Monitor T, Horpstein ~Extension_ 29771

Funding Data
(in thousands)
U.S, Contribution
Oblig. Expend. Unliquidated
Cumlative through 6/30/69 . 158 121 37
‘FY 1970 __36 60 13 -

FY 1971, 50 50 13
FY 1972 75 70 18 -

Project Target and Course of Action

To study the effects on the mabriticaal qualily and zecspbability of low
cost protein fodds prepaved by extrudsr procossing vwiilizing diffcrent combina~
tions of piussure, tormaraduro and tine.

Tho ITustituts of Fosd -Seience end Tochuolery in Chils is developing techniques
for the pecdecticon of high protein wixcs based o whsat, Fish Protein Consantraie
(FFC) dried milk pomaes; end seffloner s:2d wiel that are suit:ble Lfor cvirader
prozessins. . Thess mirxes ere fordifisd, =5 regeired; with vitamins, wivzrals
and flavors, .The findshsd produets sre ovelnaied by the Laboratory of
Padiatrics for trediedly exnd nutviticn:l quality in eniwzl stwndiez, Finsd
evaluaticns, if wavranted, are dond on human infants wnddr contrelied hospital

c0adivions .

Accomplishmentes to Date

In Cotover 1958 a pilot-scale Wenger oxteudsr sas mads oparationzl in Chlle,
Preliminary tests ware wade with similar equinmizol in the USA {o define opsrational .
paraneters for the precesscs of food mixas proparsd with combinaticas of vheat,
defibered sunfloqor nszl, dried rdlk poudsr e Fro, (a)"Lecls Alim,"a
highly nutritive mixturse of sunflosor nral; FAG, NFDM zud wheat flour has been
found acoeptzole in limiver gindies with chiliren. (b) Gelatiniznadicn by
extrusion at 110°C of the Leche Alim forralaticn produces a superior product

: p I
both nutritionally and fz‘--‘{anoﬁbcm't.ical].v. (¢) iiero-biolczicel assays of extruded
versus non-excrudéd products sliGy a major reducticn of viable micrd-organi ims in the
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extruded products (d) A procedure for removing toxic factors from rapeseed
moal has been developed. Rapssealnzel may replace sunflower seed protein in
anind feeds releasing the latter for human consumption.

FY 72 Program and Future Tavrgets

(a) Optimun processizg conditions for a variety of cereal mixtures will
bo determincd (b) Thas acceptability of "Lecie Alim" by sbhosl children will be
tested on a large scale,
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This PIO/T provides funding for 6 months for the restructuring and initia-
ticin of the first phase of a project proposal entitled "The Development

of Infant and Pre-School Foods Based Upon Indigenous Proteins." On comple-
tion of the restructured proposal it will be submitted to RIGC and RAC for
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rio/T
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Development of Infant and Pre-School Foods Based Upon Indigenous Proteins,

SCOPE OF WORK

19. Scope of Technice! Services
A. Objective for which the Technicel Services ere te be Used

8. Descriptien
See Attachment A
C. Techniclons
See budget attachment O er mnt
(1) () Numbaer {b) Specialixed Field (c) Grade ond/or Salery (Man-Months)

(2) Duty Post ond Duration of Techniclens’ Services

N/A

(3) Language requirements

N/A

(4) Access to Closulfied Information

Not required

() Dependents 3 wint &1 will Not Be Permitted to Accompony Technicien

D. Finencing of Technical Services

(M By AID - § 22,201 (2) By Cosperating Country -
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The Development of Infant and Pre School Foods Based Upon Indigenous Proteinc

20. Equipment end Supplies (Reluted to the services described in Bleck 19 and te be vead outside
of these services) prec side the Cospareting Country by the supilier

A. {1) Quentity (2) Deseription @ e.'s':l.!.‘ 4) huld lnf"ucﬂonl
See budget and Project Statement attackments

B. Financing of Equipment and Supp_l‘lu
() By AID - § . 6"750 (2) By Cooperating Country =

21, Special Provisions
O A. This PIO/T is subject to AID (contracting) (PASA implementation) regul ations,

X
) 8. Excep! as specificolly outhorized by AID, or when local hire is authorized under the terms of o controct with @ U.S, Supplier, services
X  outhorized under this PIO/T must be obtained from U.S. sources.

) C. Excapt as specifically authoriaed by AID/W, the purchase of commodities outherizad under this PIO/T will be limited to the U.S. under
X Geogrophic Code 000.

O 0. Other (specify):
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The Development of Infant and Pre~School Foods Based Upon Indigenous Proteins.

22, Reperts by Contrecter or Participating Agency (Indicete type, content end formet of repen's ired, including lenguege
vhen English, frequency or timing of reperts, and eny special requirements) ports rea neluding o be used if other

See Attachment B, January 20,1972 , "Guidelines for Preparation of the Research
Annual Report"

Roports

The Contractor shall comply with the reporting requirements set. forth in General Pro-
vision 16.,Reports, except as may be modified herein. The Contractor shall prepare and
submit to the Project Manager, Dr. I. Hornstein, T Regearch Officer, A.I.D., Wash-
ington,D.C. 20523, thirty-five (35) copies of a final report prepared in the format as
specified in Attachment B "Guidelines for Preparation of the Research Annual Report"
dated January 20, 1972, describing the status of the wobk; changes in research person-
nel; manageuent information deemed necessary; detailed infromation on expenditures of
project funds as well as scientific progress and summarizing the accomplishments of the
assignment; methods of work used; and recommendations regarding unfinished work and/or
progran continuation. The final report shall be submitted within 45 days after completion
of the work hersunder unless this period is ex’ended in writing by the Contracting Of-
ficer.

23. Bockground Information (Additional information useful to Authorized Agent ond Prospective Contractors or Participating Agency; If
necessary cross reference Block 19.C(4) above.) .

Contract: Dr. C.0. Chester, Dept. of Food and Resource Chemistry, Woodward Hall
University of Rhode Island; Kingston, Rhode Island 02881 Tel: (401)792-2466

(a) TA/N, Dr. I. Hornstein, Research Officer, AID/W

Reference: Prior AID/csd-1587

24, Relationship of Contractor or Participating Agency to Cooperating Country and to AID

A. Relationships and Responsibliities

B, Cooperating Country Licison OHiclal

C. AID Liaisen Officials



ATTACHMENT “A"

STATEMENT OF WORK

For the pericd as set forth in the Schedule, the Contractor shall
make available and employ its research and development facilities and
personnel at the level of effort specified in the Schedule, and shall
perform a research and development program directed toward the
development of infant and pre-school foods based upon indigenous proteins,

A, General Objectives

This research project 1s a continuation of the work previously
performed under Contract A.I,D./csd-1537 with the University of
California at Davis, The effort 1ls concerned with the development of
infant and pre-school foods based upon sources of proteins available
in the southern Latin America region,

B, Services to be Performed

The Contractor shall continue the work previously performed
under Contract AID/csdi-1587 with the University of California.
Specifically, acceptability data on Leche Alim in a 2000 member population
group shall be correlated with phycholceglcal questionnaire data. The
physical measurements must be interpreted in the light of the socioleogical
or psychological reactions of the population, Initial results of this
large scale acceptability and attitude study have already been reported,
but the six month period will be utilized partly to assemble the data so
that it may be published as sclentiflic literaturce und distributed to

agencles which have simllar projects underwey,



Plans for a large scale marketing survey of Leche Alim and
Fortesan (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 Unlversity of Chile, Definitive plans for
market promotlion of these product . with industrial firms shall be developed,
Cooperation is avallable from the Nestle Corporation and several small
private groups. In particular, a better llaison will be developed between
the school feeding program in Chile and the research groups,

Work already initliated on the acceptablility 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 Leche Alim, The study is
anticipated to take place in Curico, a city southeast of Santiago, Chile,

Efforts to formulate products of low toxicity and good nutritional
value based upon legume proteins in combination with wheat and sunflower
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 nutritional values in animals,

Work shall be initiated on the devclopment of protein isolates

from legumes, sunflower and rapesced. These will be solubllized by



means of techniques already established in the projoct and ﬁrecipltatos
of these three protein sources will be obtained for biological andb
chemical testing,

An individual selected from Chilean groups will be brought to
tho United States for short term trailning 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 is to be substituted by structured vegetable

proteins,





