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This project will bave thres phases. They are: 1) resssrech usd devalop
@ family of inexpensive high ywotein food supplemsnts fyom looal foods
vith eaphasis on marine fish

products in the fiell for suitebility amd acceptadility omd in the
laboretory for kumsn biologicsl value amd, 3) provide imitial stimmlus
for locsl commercial production, promotion and marketing of acoeptabls
preducts.

Sumary of Proposed Costs
Shor:-term Consultants $ 22.000
Perticipant Training 500
Commodities ( ) 67,000
Contract Serviess (ladoretoxry

Total ?Fﬁg:%

FY 0
Short-term Consultamts $ 10,000
Comoattes | i 23’000

{ ]

Total r%:m

FY A
Short-tern Consultants $ 10,000
Participant Training 000
]
TOTAL COST - LIFT OF PROJECT $ 225,000



Although Thailand 1s a mjor rice producer sod has en ovarsll fwrorehle -
food supply, large arsss of the country, perticulerly in the Northsess,
ere deticient in quality foods--particularly probein. As in otier Ssve-
loping countries, the most vulnerahle group is the youmg child bdetueen
one ond four years. In msny Northeastern and Northern villegesio-50%

of the veanlings end preschool children hove some degree of prctein-
caloric mainutrition; vitemin A snd P deficiencies and mutritio:a) snemin
ave all too common. Often the diet of thease children 18 1ittle more them
highly polished rice and "oomething” foi' rlavor and variety with 1ittle
attention to nutrient value. PEighty-four percent of their tetal ciiories
arc dorived from rice. Protein malmutrition cauccs impeired physicel emd
uental grouth in young ehildren and 1imits the productivity omd drive

of the adults.

As 1n oller count.ies, many intorlocking factors contribute to malnmutyri-
tion in these cluldren, including such factors as lov income, over-
dependency on rice, poor cducation of mothers, hich birth rates, repeated
infections and, in mony cveas, archaic customo, mores, beliefs end
behavior. The problenm of protein malmutritior is therefore Intimately
rmeshed with all other factors that characterize ond intluence povexty and
baclvardness. Scue of theee associated factors e beingy attacked by
other USOM programs, and progress in general geonomic development will
undoubtedly belp to iuprecve nutrition in young children. Recent £indings
-rom Mexico and elgevhere seem to establich, hovever, that protrected
protein-caloric malnutrition in early childbood can, and often does,
couce irreversible impoirment to learning in latww 1ifo. If this is £0,
end 1t seems to be, thon curly correction of protein-caloric molmrixition
io cscential to the intellcctual growth of the future zencraticm.

Severel acenciec ore helping to inprove nutrition in tho Keetheast. The
rain eiforts heve been by UNICEF @nd PAO, with pevticipation fyom the

U.S. Peace Corpa. Most of this assistance Pas been through education pro-
grais and field demonstration avess. USOM, too, hes supported a variety
o. activities gneluding such measures as nutrition vorkshops:for health
vorkern, participant training in U,£. and 3rd comtries snd cross-treining
o cfucation workers in the concepts of nutrition. Considershle effort
has xen made to otrengthen the bealth infrastructure in ARD sress, with
particitar cmphasis on programs of maternal and child health. The U.8.
Departicnt of Defense end the United States Hationel Institute of Health
have Given cubstantial acscistonce in the developmcnt of Fisld retione

for Thai troops, in conducting mutrition surveys and in clinical end
field research on selected problems of mutrition and yelated fisids.

Progress to date, howvever, Las been slow. The RIC aponsored a Pirst
Biational Seminar on Food and Rutrition in 1967 vhich 1dentifted protein
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for increased protein in the dlet of preschool children snd vesl
lings 13 already establishod end has been descridad above. Incressed pro~
tomintmmposaibhthm:ghtheumofmhunﬂcthMm
mm&rtommmwcm,tohawwidemcepuhuztybwthmmdm
permit effective commercial romotifn, these supploments. should be roduced
from local food sources. The fectors that vill determine the suitadility
of a particular food source are:

1. The in content and amino acid siticn of the food source or
its cerivatives. Other 1inued benetits sucg 08 vitamin, iron snd fodine
content may Le considered but, Cor the tarpet mim (meschool children
and veanlings) these are cecondary although den Tactors; freedom from
toxic substances, high biologieasl value of the rrotein are, of course,
ecoential.,

2. Present level of 1 tion in countyy and ovportunity for
nroduction. Eonsﬁmigon DRy be given here €0 1imied its um 1¢
impmve%enmingpouerofpeapleinaeammcauydim'ﬂm. Poar-
ticular stress vill be given to sultability of procecsing by mmall locnl

plants or preferaly by village or family-operated plants.

3. Low cost both for crude source and fintshed with a feasible

mmmmemu.
investient, mmwmmmwmmawmm
‘ood processing cocpanies, both local and foreign. These may be suttehle
Yor country-wide promotion, pexivame with principle naxtets only in the mope
afTlucut urban areas at first, but wvith eventual iwmpect on rwrwl :

populefions,
The valve of puch prestigious baby foods in changing feeding hebits of popu-
lations is well knoxm end the project will not neglect ouch possidilitine.,

4. Product acceptebility (minly, in the caseofmnumbyﬂnmh'
yE1onIC RNepINg QUTItYyand suitability of packaging. It is rocognined, 1
that the form of finished products shodld be diversified a&rbm'
ummhly%mmofcmhytmmuhmm
igterests of tir food industwy.
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5. Rifective utilization of :ta. This factor 18 intimately 1inked
vith coxerclial cooto and, ag %Iﬁx mmg bean, offers offghoots Zor established
food processing plants.

Prelininary soalyses indicate the in-country food scurces most 1ikely to meet
these criteria are (fn order of epperent potentinl):

1. Marine Fish
2. High Protein legumes, particularly mmng and soyabeans,

Theiland's anmmual catch of narine £ich has increased rapidly in recent years
mﬂhmadvmedfromumyzb’o,oootons1n19(£)tomarlyt300,000tmsin
19C7. This increase han been steady ecch year and does not yeflect short
ern anmual iluctuntion. With improved £ishing methods, gnnual ceteh can
be doubled. To oupplement 1.3 Gms. of protein per kilogram body weight per
day (the estimated deficit) would require only 2.1 Gms. per kg. body weight/
day of dried fish in contrast to 3.7 Gus. for soyabean and G.2 Gms. for mmng
bean. The estimated mumber of preschool children of low income group
(family inccre less than 3,000 beht asmunlly) In the North and Norfheast is
1.0 mllion: rougily G.5 million 4in tho Iorvit, and 1.1 million in the Ilorthe
cast, T protein necessery to offset the defielt for 1.6 million childyen
could be supplied Crom only 26,500 tous of fresh marine £ich or from 16,000
tons of dried fish. This reprecents less than 5% of the present anmal
marine £ish cateh and considerably less than the tormape increase each year'.
The warine: Lishin; industry ic limited minly by morkets and not by supply.
Hethods of proprr preservation, rrocessing, chipping and hygienic handling
are, of course, prime liuwitotions to increasing the uoc of marine fish.
Harine £ishing by nature is limited to coastal arcas, particularly in the
South, and aconomic bepefits would, therefore, accrue to aress outside the
most politically sensitive reglons of the lortheast. The South, nowever,
has suffared considerably from depressed mrices of tin and rubber and needs
increased income from othey activities. Expansicon of processed £ish end
fich produets 1s a logical sowrce for thesc increases.

The catch of fresh vater fish is only about 100,000 tons per year cnd the
wholesale price (7.8 baht per kilogram) is over twice the price of marine
Tish (3.4 baht per kilogram). This is mainly a question of supply and
demndbuttheimtantpeintisﬂnttlnpoorofthemmmmut
st pay twice as mich for fish protein as compared with those living in
the South and in cosstal areas. The distribution of motein maloutrition
in the Hortheast correlates roughly uith the availabil ity and cost of £ish
rrotein. In the Northern villages considerably more meat (and lese fish
1s enten but the daily per capita protein intake insvrural villagas of
North and Northeast is about the same: aprroximately 55 Cms. of total pro-
tein/day of which only about 30¢) is of enicni orizin. The preschool child's
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20,000 tons/year. It is ous, therefore, that scyabean camnot be & prime
source of protein unless production is incressed dramatically. In geoeral
we don't belfeve more than 104 of the NMation's snmual crop of any food
cource could be considered availlable for infant end child feeding in the
North and Rortheast.

Mung bean is somewhet more favorable as e food nowrce for protein. About
125,000 tons ave grom amaElly. About 47,000 tous would be noeded to
correct the protein deficit which represents cus-thixd of the tod§l national
crop. Mung protein could be recovered economically from the wvaste vash -
1iquid in the mamufacture of besa noodles. The picture for veamste is much
the care in regard to production (131,000 tone per yeur), but pemnut protein
io considerably more exyenszive than coyn or mmg besns. The incidence of
aiiatoxin contamination in pearmt products has been chown to be high in
Thailand.

It is apparent then that fioh ond ramg protein ruot play a parscant roie
ir correcting the pmiein deficit of the tavget population in the Northeast
oo the cheapeot, most available protein source. lieat, poultyy snd spggs
toether provide about (f of the nverage Gally protein intalse in the Bovth-
eact, and in children it may be less. The influence of milk and Sheny
preducts is negligible.

The proper development and execution of thia project will reguire a good
deal of coordination between different agencies ut particuisrly, as con~
cerning the Thais, between the Division of Mutrition of the of
Public ilealth, the Prescrved Food Organization (pllot plant), the Applied
Scientific Research Corporstion, and SEATO. Foreis~ aseistance will also
come fxon ceveral sources dirsctly or indivectly. These include the ted
Retions evelopment Plen (UNNP), FAO, o8 well as AID and U.S. ingut to SR,
We ses US(H' s role as essentially catalytic and otimietory. Our is
emmmwmgetamhmBmmmmmtom
mmmtmmmamummmmmwumm
this field. We rejecled the ariginal plan suggested by e U.5. survey teem
vhich recommnded a U.5, university contract beceuse it appeayed to fosus
on U.S, baced food technology without giving sufficient consideretica to
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Fecently, the RIG established & Food Industry Research and Developoent
Center vhich comdines the Food Technology Section of the Bioclogical Science
Divisien of the Department of Science of the Ministry of Industry wvith the
FI0 pilot mlant. The nctivities of this nev center vill be cocrdinated by
an Executive Board consisting of representatives from the Ministry of
Agriculture, the Ministry of Industry, the Applied Scientific Reseaxch
Corporation and Kasetoart University, Mr. Amsra, Thaflend's only

qualified food technologist and present scientific chis? of the FPO, w11l
be in charge of the new Food mmmmmhmmm:mntm. It
1c cxpected that a Nationnl Council for Rutrition will be formed by Septe
o 1068 which will probably be headed by Dr. Amoen, the Chief of the Division
ol Mutrition of the Ministxy of Health, Although the Ministry of Health 1s
not represented on the Ixecutive Boeré of the Food Industry Recearch and
Development Center, its influence will be exerted through the Hationel
Councll for Rutrition. On the informal level, Itr. Awara, the Food Technglow
glst Director of the ney Center, and Dr. Amorn of the Miniotry of Health
Divisicn of Nutrition, have very friendly and cooperative relationships. In
this aze of participating nationgl agencies, ve have opted to place owr
progect in cupport of the MCH Division of Rutrition snd will rely madnly on
Lr. Aluorn to coordingte it with the other interests. The relationship with
the ncu Food Industry Resesmyeh and Development Centor on the other hand
shouid be vital to the effective comercigl promotion of suitable products.

Yy

LY

support. In cooperation with the pilot plant of the o, they have developed
geveral products from soysbean and g bean and have started some Trelimd-
Laxy work to improve preeervotion of dried fioh. :

In vieu of a21 the factors deseribed above, ve believe this is the best Ry
Lo initiate this project, The recent limitations Placed on the mission by

URCLASSIFIED
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IV. Planned Tacyets, Results and g.m

Supplements during the aecondmformpmuutymmthpmum.
By the start of the third year onough inforration should be evallable on

o nunber of products to start to intyoduce them to the food procesaing
industry for commorciallization. The last year of the project will te con-
cerped with a contimuatign of the activitiss of the first tvo t with
sirang emphasic on stimulating the commreim) y & mlti-
dlgciplinary (roup of workers in food technology, nutrition and related
-icldo, and organizing syonsored feading progrems for the preschool and g
seiool child after the termination of the project. Conventional developnent
<y applied nutrition will be introduced simitanwously whensver and vhere-
cver possible.

™

Y. Course of Action

~cveiopment of high protein food products from marine fish, wung beans and
wtoeer hgh protein food sourcas will compence irrediately with cloge col-
Llohoratian betveen the preserved Food Orgnnizetion, experts from FAD, the
fvrlled Scientific Research Corporation and tho Rutrition Divisicn. Varicus
wensinetions using these tuo wawrinties of food ag bases will be prepared
with or vithout the addition of othey ingredients.

The . inished products will be onelyzed for their yrotein and amtno-acid com-
zecition, arnd the bialoglical values will also be detvermined,

Tunlrond has limited cxpertise and facllities for conducting biochemjeal
anel;ses Yor protein and amino acids and forr rerformiag animgl studlss for
bioloficnd values. It yvddl be necessary to negetiate a contrsct service
in FY 9 vith a U.S, Univerpity Center having speciml interest in the field
of feod science. This controet will be negotiated for a two~-year period
Yor bionciwmical onalyses and animal studdes verforred in U.5. laboratories
only.

Acceptablc products will undergo experimental cookery and preparation in
palatable forns,

The producte will then undergo field trials to determine their sccoptability
and effect oa grovth. Subjects for the field trfals vill be preschool chile

UNCLASSTIFIED
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Proo = 5 viilages

5 il - 5 8
A
Ubol = 10 villages

Feeding and growth moasuremsrts vill be accanplished in each village by
egtablishing a simple villags day cexe center. Villagers will be invited
to noxticipate in the orpanization and mming of the center. Twe trained
vorters located at each center vill be under the guldance and control of
tie cxigting district health center, Assistence vil) also be provided by
covestment midvives, nutrition aides and other categories of voiuntecrso.
Tie Provincial flealth Officer will be responoible for all day care centers
1n bis Prevince. Participation in and contributions to the program will be
~ e voluntary bosis and mothiers will tale twrno tending the children.

s AIVRYB Of usual veanin: foods will be made with the intention of exploring
tie peosiviility of fortifying Yoods already ecceptodle to villegers.

A curvey of the i'ood Industry vill be rmede and a natioual ceminar will be
teid Zor tie munose of otrecolng the dmportance of the role industry can
nigy in thic yrogran. Cuidance uill be ¢glven to the food industries to
Jelp then ascive o leading role in food tecinology research ané comercialie
sablon ol L1 mrotein food products. The ultimate taypet sopilation in
the Nortl. and licrthenst is approximately 1.6 mllien preochonl childpen,

Concurrent develo:ent of cpoaseored reeding progroms will be made using
products develored - ghig nroject.

Gereral developrent o the selected villapes vill be done simul tensously,
Emincls vill be placed on nutrition education and environrental senttetion,
Tie ala is to assist the villagers in carryin: on the work by themmslves on
capletion of tle wroject.

URCLASSIFIED
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