
AQKNCY 	 O INTKXNATIONAL O(VELOPMENT O ONLY 
WASHINGTON. D, C. 2092BIBLIOGRAPHIC INPUT SHEET 

SA . i0" 10 AAR Y . . . .. 

1. ,uE A.Serials 	 Y-AQ10-0000-0000 
CLA SI-.
 

FICATION S. SECONDARY
 
Agriculture--Food processing
 

2. TITLE AMDSUIBTITLE 

Effects of extrusion processing variables on the nutritional quality of inexpensive
 
high protein food mixtures; progress report,April-Nov. 1968
 

3.AUTHORIS)
 

(101) Calif. Univ. ,Davis. Dept.of Food Science and Technology
 

4. DOCUMENT DATE 	 5. NUMBER OF PAGES 6. ARC NUMBER 

1968 	 14p. ARC
 

7. REFEnFNCE OPGANIZATION NAME AND ADDRESS 

Calif.--Davis
 

B. SUPPLEMENTARY NOTES (Sponsorlng Organizationo Publlhers, Availability) 

(Research summary)
 

9. ABSTRACT 

10. CONTROL NUMBER 	 11. PRICE OF DOCUMENT 

PN-AAC-298
 

12. DESCRIPTORS 	 13. PROJECT NUMBER 

Extrusions 
Food mixes 14. CONTRACT NO)MBER 

Supplements CSD-1587 Res. 
15. TYPE 	OF DOCUMENT 

AID 500-1 (4-741 

(I
 



~ 4 

IN Cl-tLE],~- ~ <NUJ'JsRTONlJ AND FOOD PRODIUTION 1FXrFRINHNTS 

6ner' Contic"Ti woi1'krported 'here \,:(Dprojects, rctN.L AID*/c,,d-1587 

AID- cM- d=1 I.op999-,as-

th cee- ind a-half.-yecar period.. ItLs primary objecL-J.ve was to ldm~clop foodV 

-material- Qn a teclhnological. level. for use as, infantt and, prcschool. food. Th e 

first two yeirs of the project. wue funde&, In June- 1967 an~d the remainder comn

mitted. Tile second project, Contract Pll-/3-65-572, has been opcra:inal. -fori
 

<approx.imatel.y four, years and infiscal 68 the-project was refinanced onl the
 

basis of a th-rce-year study, The first year was- func'ed, aind -the second two
 

In Cotract No. AID/csd-l587 advantage was to be taken of tihe techniquct 

of 1)1d~-rcs~gfoods. B~y this procoss a mixture of food iiaterials 

m,.ay be cuniverted to a homogenous food, the starch in any plantL food call be 

ge.;-tinlized and)( the final product made irUadIly ic1:yratable in Cvomf cold walter. 

Theproes also lnds itsel1f to 0he enrichmentil or forLificadimi' of foods with 
v~ttan-i1!,inrl, etc. Thc contract was designcd to test a numbeor of? pro

cessed food mixtures in Chile \,,11:h respecf: to their acceptability, cost and 

feasibility. Most of these would hlave ,.s a major -protein source fish protein 

concentrate. The fish protein concentrate would be inter-mIxed with vegetable 

protein sources and carbohydrates, the vegetable protein sources choseni from 

those available inChi~le. 

Initial w~ork in this area showed that the control of SUCh 2)r0CCeSbi.g 143aS 

moderately critical and it was nccessary 1to hold processing tIempe ra Lil- s in the 

expandcr below 250')F (despite fact that1 thle residenlce time ill thle unit was 

verxy tshort) to retain high nutritive value. 

'Eli materials wh:i.chi can be utilizedcl conomicilly in Chile as 1)rotil 

sources are tis follows: Fish proi-ein conccntrate (whose possihJIo C~palnSion 

would offer an, oextremely large good source of protein) and sunflover seed calw, 

which is~the Se~cond largest: oilscd crop in Chile anmd whose protoifi is a niodeir

ately good one., Wheat is a very. acccptablc' 1 i.teiiiof. the, Ci-lean diet anpos

6e~CS.;2 a mnoderately good proteini, al'thouhotiasiga percenitage as tile 

previCU.13y mentioncd materials. Although) ilk Is distributed widely, it is in 

shorL. supply ztnd a 1amge proprtionri of, the ilupply mus L b e imp1)ort1:d. Milk, ho

-the 
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been. purp~ose~ly included i 11 those products, s 111ce a traditional product utili...'Cd 

hy),LIU- mo.'ther .in" Ch ile for. the fe~eding of childlren is called ulji , a ue 

Made with toab Led wheat flour' By~using toastLed wheaat in. the pr oducts it: is 
1)o ib1)l. to produce a food which has a history of high Icc('pItabLilj.ty in theC 

Chilean f amJ.J;.) 

A-roccCU - a" velpc-t e f .b er--s unoer--mea I.-T1h e-nial ias U3 11, 1)as 

12-17% fiber when it is delivered from the mill, This fiber content, pnrticu 

larly when combined with wheat, would piobably be too high for the feeding of 

infants, and consequently in conjunction with a commercial manufacturer a 

method was devel.oped to remove thc fiber to below 5. Th'is result~' in a mix

ture whose total fiber content is of: the ord(!r of .2-3%. 

Under Contract PH-43-65-572. n fairly larg,sc :lexpriment aans deined 

to determiine the acceptability and the nutritional adequacy in preschool chil

drun and school children of food mixtires that: had been developed inder the 

contracL wh:ich would be produced by the Departmnt of Food Science nd Tech

nology of the Univrsity of Chnile. Previous work usqing fcaptivc! populations 

of preschool cliildren and school children at orphanages indicated that a mix

ture of sunflower. meal, ITC, milk and wheat wa acceptable and nutritionally 

effective in the older child, A study was thcreore set upinvo1'ini 3,000 

preschool children in an area south of Santiago, Chile. This area has a high
 

proportion of very* low income fam,,ilies~ which routinely receive supplemental
 

food for children from the Public Health Service. The usual distribution was
 

one kilo of powdered milk per child per month. In this area. a sttistically
 

selected ssmplec of~4,000 families were selected and these were given. a mixture..
 

Conisisting of powdered milk, wheat, sunflower seed meal, and fish protein conl

centrate.
 

Due to the fact that there had been a delay in installing the processing 

equipment in Chile', it was decided to proceed wit . work in' t1he evaluation of 

mixtures such as those described be using n alternate method of production, 

a. dry, mi. plan for thme distribution Of a food mix- for preschool chil

<p- was designud on the basis of earlier nutritional work and acceptability trials 

a.d is being distributed at the prosent time. The packagea and intructions 

for ue Shown in1 FigureS 3 and 4 wore developed with the aid of a Chilean 

http:Icc('pItabLilj.ty
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. i, ,, 	 alone, Mi.k.ib not conideredi ati?than milk.utitiou m.Ora 

products for children.
of'- he' lostC nutri tious~, <7K.'J'stjn'Chil, 1s'bn 

weedsrbtdI competition with powdered milk,. Dis
maeil 

trii'o itf th>1 'b'lnd'was iriiti~td;i coe 98 
The.1"" 

for a.one-year period,4 Normal n~utritional e&valuations 
pyent timie is planned 

made, such' as height, weitght, limited bjiochemistry,
ofhereipients Will be 	

' 

distributaion and typical
aind limited blood b iochemis try . Figures 5 and 6Ishow 

weighing of a' child particip.nt. Addiion
figure 7 showsdistribution center; 

With dried
the ration will be determined in comparison

ally, acceptabi~ity of 

d6VLh These interviews and questionn,'ir.es
milk by the use of interviews. in 

The program, although re
on the basis of psychological help.;

w,,ere developed 
one canno, t.l 

eotly initiated,-appears to be highly successful, although 

It is 
whether repeat acceptability will continue over the entire Pcri Id. 

to expander-processed product in ,arch 1969. Nu
planned to switch the product 

form will be slightly different andequivalent,tritional effectiveness will be 

the newer product should have better rehydratability, bacteriological and flavor 

attributes. 

Earlier work under Contract PH-43-65-572 has been concerned with the oval

uation of the protein efficiency and toxicity of sunflower meal" rapeseed meal, 

combined with 
. and, fish protein concentrate in human infants. This work was 

of the evaluation in populatiLons of 
work supported under Contract P1-43-65-572 

of this work has 
tie effect of malnutrition on mental development. A portion 

Food andthe Second Western Hemisphere Conference on
recently been reported at 

Augut Reprints of the. work supported under 
Nutrition, Puerto Rico, 1968.. 

to the -supervising agency.
this 	particular grant have been sent previously 

In all of these projects a committee consisting of representatives of 

Institute of Food Science and 
CORFU, Scrvicio do Salud, Ministry of Health, 

Technology (University of Chile), Department of. Pediatrics (School of Medicine, 

and the University of Californi.a 
Fi',.' 

Chile), of AgricultureUniversity of Ministry 

superviqe the coordination and integration of the two phases of the overall 

4program. 
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S dtils f te wicalry mothod will Ae fontaLer developed und r Contract No. 

' 	 ; ' 
' 	 This is a parAID/cd 1587 ac the'ianstitute WA'Food Science and Technology. 

ticdlar l promiing line of research since there is a vast quantity of rape-i 

see availcbl inChile ateopents.allo gfv-away prieces. "If nothing else, 

raasacd meal could be cltoxifie'd for use in the' feeding~ of nonruminant 

,~f'animfals;Uu~coon 

other work planned under Contract '1-43-65-572 is a study involving the 

enrichment of the wheat supply with fish protein concentrate in an isolatud 

c'iy in the north of Chile. This work would allow determination A enrichment 

levels which could be uti:ied in normal distribution cannels Mhout inter

faring with the properties of dhe flout as it is normally uscd. In addition, 

the mixtures which are produced under Contract No. AID/cs d-15?37 in the next: 

two years will be studied in a hospital. enyironinent to determine the ntitrition

£11 qualit~y of the foods iunder'a metabolic balance condition and then tested in 

theAtlo :..for ........ nutritional value ]ain 	 larger populations. 

It is thus apparent that both of these projects are linked intimately. 

One is the technological investigation of dihe production and dist~yiution of 

food matrials; the other is basically a backup initiating study at the labor

a tory lAMe and the. assessment iLn the field of the nutritional effectiveness 

of the technological devel~opments.. Both of these projects are showing excel

len~t progress and it is likely that a uniquely integrated approach of this type 

will' allow the establishment of an effective nutritional 'feeding program in 

Chile based upon indigenous protein -sources. It should go far to alleviate 

'. 	 the dependence of Chile upon imported powdered milk and to effect a substantial 

improvement in the nutritional status of tA; Chilean population; Reduction~s in 

the morvality of preschool children, and better mental' development can be con

field... acceptability and 	 ' o 

.	 ternplatd. 
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pig, I.' .engcr p3i.ot -sca]. npani' pit tlDi]ed ,in thedyC. .is 

Department -of F:ood] Sc:i nce and Tcchrology, Univer

sity of .i.llh, -•ie Sunttigo,. 



Fig.o 2. Another viCw of Lhe Wengk.,c" pil.ot--scale expanicr 
unit illsalcd 'in the D]parLmcnt of Fooc Science 

.and Technology, Univervity of CHl.e. Santiogo, 
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Fig. 7.' .Wighing 'of child participnnt
 




