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This project was funded in June, 1967 by A.L.D. (AID/csd 1587).
i te was required to do the following:
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(a) Produce fcoods by extrusion processing from a variety of
made from sunflower seed meal, rape seed meal, FPC, ray

ettt 1 =ra) oy
wheat and milk,

opbimun processing condiblons for a number ol these

mixiures.

(¢) Produce cnough of these produchts to supply
atrics t cvalunbion of nutriticmnl oflectiveness

AT - 3y - Vg oy S
and then in intanva.

(@) Produce encugn of bhe most vromlsin, mixtures for larger scale
testing in selected pre-school populations,

s - . <]
(e) Davelop suitable packaging for these products

(£) Determine storage stability, under Chilean conditions, of mixturcs
chosen for large scale testing.

Determine the best techuiques for enviching exbtruded foods with
¢ |

Y
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A aming minerale

itamins and LETa 1S

(1) Bstablish pilot plant facilities for producing theue new foods,

in Chilean Nationa!

elated te the contract.
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Results

The two ses of this have nob progre ssed equally well. The
mitriti toxicological and les | moved apace

o

The bbuxnoZOficul aspects of the styvv have pvowro“‘hu more uiOHlj.

Thm University of lhi]o expricnced a student strike during 1967 and
1968 which shub dovm the campus including the area which the Food
1oc1roluwy studies were to take place. The Pediatrics Department under
the guidance of Dr. Monckeberg, wus not housed cn University Land, and
continued working. Rather than delay the studies to be made by Lhe
Pediatrics Department food nixtures were prepared by Dry Mixing techniques
rather than by rusion. These dry mixed products were evaluated even
though it was F(uli%@d that these products would not possess the best
-Chﬂ“TQLQ“i‘L]"‘ of extrusion processed foods. The inability to wvork at
the Univer 25 now been resolved. CORFO, the Chilean Cove
cwrﬂowntmon for technical development has PP”“L“d a Techni
( In'Tech) , ate from © 1
laboratories of the Instituie are located away flom the

; 2 . ar + o o £ 1300
ol b ouusiirbs of Santiago.

viversity of Chile

>3

1

provided by A.1.D. and the key pers

ration hHV“ ‘been trausferred from hhe UN1weV”JbJ to Wﬂu ph.

laberatories are still in the process of completion the

been lnsthlcd in its own facility and is in operating

tion. The day we were there a demonstration run using wheat flour

arried oub. The Wenge <bruder at the Institute can tuvrn out about

pounds per hoar of "lLeche Alim", & mixture of sunflower meal, FPC,

wheat flour. This mixture currently being evaluated and has

iven the highest priority. The "Leche Alinm" study has also been
doim since FPC is not available, However, 37 tons of IFPC from

,ﬁipluu will soon be received and li tons have been allotted to this project.

This will be used to prepare 28 tons of the Lechz Alim mixture, encugh

for two projected studles in two different sections of the Louﬂbl,

\Ll“l L€
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Recent Progress

(1) The extruder has been modifiecd to operate at lower die-plate
1 1
o

cmporaturcs and to measure the actual product temperature rather
than the Jackelb tempera hese changes now make it possible
Lo maintain uniform high PER valuee for processed mixtures. (& 10-

T8 LN o e e T e 5 " —~1 1
15°C change in jacket lemperaturc could lower PER values by as much
as 12 percent.)

(2) ‘'These changes he

ve permitied optimum extrusion processing conditions
f mainbaining nutritional wval
iong. The PER ’\ralug:;
wnder different conditions of
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ground in subseguent operations.

A distributio dry-mixed Loche Alin b
conducted in L y : o the past 8 nenths and
be completed in unc,unor Iy months., As part of the distribution
program data on the acceplance of Jeche Alim and on the eoifect of its
use on the height and weight or childeen 1s also boing celleched.
VOP the h&ou 5 months a control group wihich reohi”o~
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UNIVERSITY OF CALIFORNIA, DAVIS

BERNEULY * DAVIS « IRVINE ¢ 105> ANGELES ¢ RIVERSIDE ¢ SAXN DIHCO « AN FRANDIECO

SANTA DANBARA * SANTA Cul7

CCLLECL OF AGRICULTURAL AND DAVIS, CALINORNJIA 03616
ENVIHO NTAL SCUENCES
DEPARTMENTE OF FOOD SCIENCE

AND TECIINOCLCCTY

May 12, 1969

Revised

Dr. George Parman

Food Trom the Sea

War on Hunger - A.1.D.
Department of State
Washington, D. C. 20523

Dear Dr. Parwan:

T should like to review the two projects Pil43-65-572 and AID/csd-1587.
PE43-65~-572 hes been in operation for thrze vears. AID/csd-1587 has been
in operation approximately two years. A]D/csd -1587 is concerned wiil: the
technological espects of the wmanufacture of high protein foods ut;11 ing
expandex similar techniques. The work is to be done at the Imstitute
of Food Scj“ ce and Tecunolegy in Chile and the Depavtment of Food Science

and Techuology, University of California, Davis. Mr. Isidro Plamella is

the Director of the Institute in Chile and has a staff of 1& professionals

attached to the Institute. It does not fund extensive laboracory evaluations

of the protein products preduced, although preovision for P.E.R. and amino

acid enalysis are allowed for at the Umiversity of California at Davis. The
v

contract also provides for the general supervision of all work by the Univer-
sity of California and for preliminary technological work at the same insti-

tution.

PH43-65-572 has been concerned with the nutritional and toxelegical
evaluation of nigh protein food mixtures containing FPC. These mixtures
are based upon indigencus raw materials. Imitially a thorough laboratory
evaluation is made in animals for toxicity and for nutriticnal value.
After this screening the mixtures are evaluated in infauts and chilidren in
~a hospital enviromwent. This in turn is followed up by the evaluation in
-larger non-hespital populations perfeormed in conjunction with the well
organlzed focd program of the National Health Service. This progrem is
uncéer the supervisicn of Dr. Fernando Monckeberg, a U.S.-trained cllnlcal
nutritionist. He heads the Laberatory of PedlatLlcs, whlch has staff of
M.D.'s, plus 8 graduate biochemists.

In order to clarify the relationshi
AID/csd-1587 and PH43-65-572, T should 1 to follow a typical product
through the sequoqce to the final testin As ean example let's consider
Leche Alim, a mixture of FPC, purified aud defibered sunflower meal, toasted
wheat and 18%~fat milk solide. TFirst, a tentative formulation of a mixture
was developed on peper which represented a good nutritional supplement.

Pach ingredient was tested in the laboratory for toxicity and nutritional
quality in enimals. After paesing these preliminary screenings the entire
mixture was tested in animals for nutritional quality, QJJSHL modifications
were wade.  This -

p between these two projects,
ike
(7

was funded under Pi43-75-572. Amino acid anals dome
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under AID/csd-1587 in the Department of Food Science and Technolegy at the
University of Califcrnia, Davis, Califormia. In order to process the
ingredients for human use the sunflower meal had to be defibered. This
problem was turned over to the Institute of Food Science and Technology,
who develcped a defibering technique. This particular work was funded
under AID/csd~1587.

The defibered meal was then clinically tested in human infants in a
hospital situation under medical supervision. Results indicated the needs
for slight modification of the formula from an acceptability standpoint.
This work was done under PH43-65-572,

A larger quantity of the product was then produced for testing in
children housed in an orphanage (approximately 250 children). The product
was produced with the cooperation of the Institute of Food Science and
Technology and industry.

Clinical and acceptability testing of this product in the orphanage
was carried cut uvnder PH43-65-572. A test was then proposed for a larger
population of 2,000 to 4,000 children. The manufacturing techniques for the
production of Leche Alim designated for this test were devised in consulta-
tion with the Institute of Food Science and Technology under AID/csd-1587.
The National Health Service of Chile provided the raw materials with the
exception of FPC, which had bean purchased from funds of PH43-65-572. These
tests are now underway in Curico and should last until September 1969.

The Institute of Food Science and Technology is developing technidques
for the production of the dry mix, methods for the expander productiocn of
this product, techniques of fortification with vitamins ‘and minerals and
methods of adding flavors to further enhance acceptability. This work is
financed under AID/csd-1587. These manufactured products will be passed
on from the Institute of Food Science and Technology to the Laboratory of
Pediatrics for evaluation of toxicity and nutritional quality in animals,
although amino acid analysis will be performed at the University of Califor-
nia at Davis. Final evaluation will be done in human infants under hospital
conditions before going to extensive trials in larger populations. This
work will be financed under PH43-65-572. The development of these mixtures
has been reported on by publications and reports to the Public Health Ser-
vice and AID. A copy of an article describing animal and human evaluations
is enclosed.

In addition to the mixtures of FPC, sunflower meal, wheat and miik,
etc., some work is necessary on the detoxification of rapeseed meal to pexr—
mit its use in monogastric animals as a substitute seed ingredient for sun-—
flower meal. This will free the sunflower meal for human use without dis-
locating the animal sced industry. Sunflower and rapeseed are the only two
feasible protein sources in adequate supply in Chile. :

As we discussed several weeks ago, and in light of the close relation-
ship between these two grants, it is proposed that contract PHA3-565--572 not
be renewed through the Public Health Sexvice. Instead, this portion of the



* Dr. George Farman
Mey 12 - revised May 27, 1969
page three

work in Chile will be added to the contract AID/csd-1587 so that the
administration of both projects will be facilitated. The present contract,
AID/csd-1587, is to be extended without additional funds until December 30,
1969. The second period of the contract, which was to run a year and one-
half, will then be added to this portion. On a fiscal year basis this would
involve a renewal of the contract with funding until March 31, 1960, with
additional funding for a six-month period. The contract then, if continued,
would be funded for an additional year, until June 1971.

If we add the work under PH43-65-572 to this, the two contracts will
then coincide under these conditions in time. We had proposed thai the
contract PH43-65-572 be renewed for two additional years, which would
then, under present circumstances, take it though until June 1971.

The sum total, then, of the renewal we are now discussing ending in
March 31, 1970, would consist of a one-year funding of the present PH43-65-572
and a half-year's funding of the second period of AID/csd-1587. As we dis-
cussed in Washington, the figures would come to approximately $50,0060 for
the ensuing period.

The addjtion to AID/csd-1587 would thus consist of the specific aims

of the present contract PH43-65-572, and the budget for these. The aims of
the contract and the budgets are outlined below.

Specific Alms:

Specific Aims to be added to AID/csd-1587, which would be partially
subcontracted to the National Health Service - Department of Pediatrics,
University of Chile, would thus be:

1) Nutritional and toxicological evaluation of mixtures containing
FPC by laboratory and animal testing followed by clinical and fileld testing
of suitable mixtures. The mixtures that would be furnished the Department
of Pediatrics by the Institute of Food Science and Technology would include
the following mixtures:

a) Mixture of Fish Protein Concentrate and purified sunflover
presscake meal;

b) Ground wheat and FPC;

¢) Purified sunflower presscake meal, FPC, medium-fat milk
solids and wheat;

d) Purified sunflower presscake meal, FPC, and wheat;

e) Other mixtures of cereal products available in Chile with

added FPC. %
5

2) The acceptability &f nutritional effect of products passing
laboratory examination will be tested in organized feeding programs in
operations of between 2,000 to 4,000 children.
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3) The economics of the various mixtures of proteins will be determined
in comparison with other foods now being distributed.

4) 1In addition the nutritional efficiency of detoxified rapeseed meal
for monogastric animals will be tested as part of the program to develop a
suitable substitute for the sunflower meal presently used in the animal food.

Procedures:

1) Laboratory, clinical and field testing will be done utilizing standard
laboratory and acceptability techniques. These will be done under the super-
vision of clinical personnel.

2) 1In the large populations nutritional status will first be assayed
by a pre-feeding survey utilizing ICNND techniques. 7The effect of nutri-
tional supplementation will be determined at the end of feeding periods by

reiterating the survey.

3) Nutritional status in pre-school children will be determined by
measurements of height and weight and selected hemological techniques.

4) Acceptability evaluation will be done under the supervision cof
trained food scientists and psychologists.

These procedures of evaluation are described in the enclosed publication.

Significance:

The proposed extension of the contract would carry the investigation
of the utilization of food from the sea from laboratory experiments with
infants and small-scale field studies of pre-school children to consideration
of protein supplementation of larger populations. In these studies semi-
commercially processed marine protein sources together with cereals and
other ingredients would be evaluated as to acceptability, nutritional effi-
ciency and economics. The proposed experiments would thus complete the
picture of the possibilities of large-scale utilization of marine and other
protein resources in Chile. The results obtained here would be applicable
to many countries throughout the world.

It should be pointed out that under AID/csd 1587 the provision for the
translation of technology to the industrial segment is provided for. There
is a very effective liaison between industry and the Institute of Food
Science and Technology concerned with the manufacturing techniques of protein
mixtures.

Budget:

The budget for the first year is outlined on the next page.
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1)

2)
3)
4)

5)

6=

7)

1)
2)
3)
4)
5)
- 6)

7)

First Year ¢

Personnel

a) Two medical doctors (70%) i
b) Two chemists (100%)

¢) One dietitian (100%)

d) Twc technicians (100%)

e) One secretary (100%)
Consumable supplies

Animal care

Travel

Equipment (part of amino acid analyzer)

Consultant-fees (Dri~L. Vorig)- = mmmu ..

University of California managecment fee
(=]
TOTAL

Second Year

Personnel

Consumable supplies

Animal care

Travel

Consultant fees (Dr. L. Voris)
Management fee

Equipment

TOTAL

$22,000.00
2,500.00
500.00
4,500 .00

6,000.00

15,0004 00,

_1,200.00

$37,700.00

A P
e Fexald

3"; i

$23,500.00
2,500.00

500.00
4,500.00
1,000.00
1,200.00
3,500.00

$36,709.00

The above budget should be considered in the light of a substantial
Chilean contribution of manpower, supplies, transportation and facilities,
which already exceeds $50,000 per year.
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I hope that this letier will be sufficient ro clarify the relationship
between the two projects and will allow us to fund the portion of the work
previously supported under PH43-€5-572. This work is proceeding and it is
imperative that it continue.

Sincerely,

2 ) o _“ﬁii
g/ &f\—/>© ™

C. 0. Cnlchcster :
Chairman
COC:d1b

Enclosure





