
AGEN':Y FOR INTINNATIONAL DEVELOPIAKUT FOR A1 ;ONLY 
WAIHINGTON. 0. C. WqI!

B'6LIOGRAPHIC INPUT SHEET 
A. 1-111'Aly,..,u111.WE. S .rials Y-AS I0-9200-G750 

CLASSI-


FICATION 
 , SECONDARY 
Agriculture--Food composition--Cereals and bakery products--Thailand
 

2. TITLE AID SUBTITLE 

Nutritional improvement of rice by fortification with synthetic amino acids and
 
vitamins; progress report,April 1970
 

3. AUTHOR(S) 

(101) Harvard Univ. Dept.of Nutrition
 

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

1970 I 7p.A RC 

7. REFERENCE OGANIZATION NAME AND ADDRESS 

Harvard
 

8. SUPPLEMEN'IARY NOTES (Sponsorlng Organlzation, Publtshers, Availability) 

(Research summary)
 

9. ABSTRACT 

10. CONTROL NUMBER I1. PRICE OF DOCUMENT 

PN-AAC-292 

12. DESCRIPTORS 13. PROJECT NUMBER 

Rice 
Supplements 14. CONTRACT NUMBER
 

Thailand CSD-2170 Res.
 
15. TYPE OF DOCUMENT 

AID 590-1 (4.741 



70 

Ai. '.970 ?N-,4 29 2Progress Ro1 ort (/4 

!larvard-Thailand Ric-a Fortification Proj ect 
Contract No. AID/csd--2170 

In February 1970 Dr. Stanley Gershoff and Dr. Robert McGandy 

went to Thailand to review the progress of Phase III and initiate prepar­

ations for Phase IV of the Ilarvard-Thalland Rice Fortification Project. 

As previously reported, the rate of progress attained, the cooperation of 

the Thai officials and technicians, and the attitudes of the people in the 

experimental villages have -been so good that we are very pleased with the 

development of this study. 

In January feeding of the rice fortification grains (RFG) was 

started in the Pilot Villages. The villages have been treated in the 

following ways: 

1. RM Control - no inteLvention except for surveys. 

2. Placebo Control - day-care center & placebo RFG. 

3. Restricted Treatment - day-care center & RFG containing thiamine, 

vitamin A and ferric phosphate. 

4. rul treatment - day-care center & RFG containing thiamine, vitam.rt A, 

ferric phosphate, lyslne and threonine. 

The day care-centers have beon very we.l recel.ved. They are not 

places providing only custodial care. They arc betng operated more like 

nursery schools. Although the day-care centr; do not provide food, thny 

-. v have a nutritional. effect because it aopcars; tha:t 1,roche; beling Iru-'gh 

to the center may be better than the children wouild rizccLve at he,e if 

they ate without observation by children from othc:r fariles. We are 

by te possible bealth value of the day-care centers and shall cavcri'ily 

Uoak nt thcai-. i,pact o0 our , tudy to determint, ,-hocther .t wO.. be. n(! :',a 

http:vitam.rt


to put a fifth group in Phase IV, villatgcs receiving the full RFG but 

no day-care center. 

Before the feeding of the RFG was started the pre-school children 

of the villages were given a clinical examination as previously described, 

examination made, andhad a hand-wrist X-ray taken, had a fecal parasite 

had blood and urine samples taken for hemoglobin, hematocrit and urinary
 

Some of the data of these examinationsthiamine and creatinine analyses. 

are summarized below. 

It can be seen from the two charts that heights and weights of 

the village children are consi1derably below the 50th percentile of the Iowa 

standards. From an assortment of available Thai studies we have put to­

and weight means. of middle class Bangkok children.gether some height 

than in this BangkokGrowth in the villagesappears considerably poorer 

group. It can also be seen that head circumferences of the Chiang Mai 

villag, children are much smaller than of Iowa children of the same ages. 

We plan on having all of the hand-wrist x-rays evaluated by an expert here 

in Bosjton. IVowever, the evnluation of the x-raya obtained by the Professor 

of Radiulogy in Chiang Mai indicates that 26% of the children examined 

showed delayed bone. growth compared to American standards. Mean hemoglobin 

and hematocrit values in the children eya:,,incd appeared normal. This is 

probably related to the fact that intestin.ll parasitcs were detected in 

only about 10% of them. 

The RFG feeders which were constructed are working satisfactorily 

and the millers have been very cooperative. We have representatives of 

the Division of Nutrition of the Thai Ministry of Health in each "illage 

sre that the RFG Is being added pro;"crly to the rice aseach driy to make 


rIce. milled daily in each
it is milled. Records of the to'al amotunt of 

http:intestin.ll


mill and the amount of RFG used support their reports that the addition 

of RFG to the rice is-proceeding as desired. Analyses of the village rice, 

treated and untreated with RFG are being made for total protein, lysine, 

and threonine, at the laboratories of the Division of Nutrition in Bangkok. 

We have been very pleased with the cooperation we have received 

from the radiologists, parasitologists, and tle provincial health officers 

in Chiang-Mai. They have assured us that they would be able to continue
 

to satisfy our needs even if we do entire field in
th2 full study the 

Ghiang-Mai area. Because-of this and because we wish to min'mize our 

future logistic problems, we have decided to alter our original plans and 

do all of Phase IV in the Chiang Mai area. 

A resurvey of the four villages is scheduled for June, 1970. in 

August we shall evaluate tile entire pilot study and make deafinite plans 

for the full field study of Phase IV. To expedite matters we are currently 

looking for about 20 more villages suitable for this study. We shall try 

to locate the additional personnel needed for Phase IV but v shall not 

hire anybody until our contract has been extended. We shall probably have 

additional feeders made since they are custom built and we do not want to 

run the risk of holding up Phase IV because they are not available. 

In August, assuming that the pilot study remains sattsfactory, we 

shall make definite plans centers,for building day-care hiring personnel, 

buying equipment, and obtaining tole cooperation of the village officials 

and millers. This would enable us .c st:art Plhase IV in January of 1971.. 

Our expe.riences to date have clearly sown the advant:ages of 

doing pilot studies before launching into Cult field :tudLes. Although 

we have been worcing under whit , believe must: be ideal conI. tions, c'n.cugh 

minor problems 1;1ve flr-s,5t fls;-o, -is being donu i.o, i11if I'ho . te:nd 
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of Phase III we would be less satisfied than we are. Fortttnately) all 

of these problems have Ifen minor and will be corrected before Phase IV 

begins. The following are examples of these difficulties. 

Having finally gotten the Ajinomoto Co. to prepare a RFG which 

looked like rice, cooked like rice and dld not alter the taste of rice, 

:e were unable for almost two months to import it into Thailand because 

against importing rice and the customs department had to bethere is a law 


convinced that it was not rice.
 

We have had probleins in the field with the RFG, particularly the RFG 

containing the amino acids. Under the environmental condtLtons in which they 

must be stored they tend to cake. Toe Ajinomoto Co. was ippraised of this 

and we expect a more satisfactory RFG to be aw ilable in Thailand next month. 

sureWe 'Jo want to do some animal studies with the new RFG to make 

that the biological activity of the supplement is not lost to any major 

e::tent in cooking. 

We felt that some of the methods for taking the anthropometric. 

the board used for obtain­measuremcntz needed imprevement. For instance, 

play in it and weights were being measured
lig ruclining lengths had too much 

to the nearest 0.5 kilo rather than to 0.I. 

a satis factory method for rr:cording and retrievingWe did not have 

wc are havingdata. We have developed a clinic.l data :ilet '.:h[ch prilnted
 

will permit data to be put:, 1N card:s. Jrrangc:r'nt",
which all collected :i' 


h:ive been made iL f,anq;kok fo thL t'.ece'nsi y c:;r" p nchirmu.
 

fo ,r.'i
The possb.i..l wtyof htveJ.opi;i;g a p ro;rot- rfoer:mnm, the elf oct of 

niltri tion p-oliams oil mental deve i.olnmrnt [n pr'-: Lhoo ,ch I.idrem in comjllInciol 

the head 
',!.th Phase IV 1:A b,:en ex.pl.ore d . V,2 uet with Dr. (J|.I.ra g, ttLsuwmn 

uc o1ly , I.nt, rc.r'of ii.: .t.I. iOl.af. 1O .:.., ., lIWI. f Ut,, lh i- hO not w I ted 
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Jiasuch a study, but that last yeairi he and his assoctatuo had done ,ome 

t:est_:1 ! of viIlage tjn. were agreed thech-i 'h We cl. that first prioritieo 

in such %program should be the dev,'.lopmcnt: of suitable methodology for 

use on r:urai Thai pre-schoolers. 

Dr. Clirp info.med us that he had 4 psychologists on his staff 

who were interested in such a program and that last year a dozen medical 

students fJrom 1he Chiang Mai medical school had approached him for programs 

for their elective tilme. 

We believe that if funds are availble we should arrange to send 

consultants fLomi the United States to initiate a program with Dr. Clira. 

This siu.nmer, when Dr. Gershoff returus to Thailand, would be a good time to 

do this. 

We feel stronlgly that in developing :cthodolo-y for measuring mental 

developmni: of Thai vi.llage childjren care should be t'iken not to upset the 

ex.eriinental. objectives of Phase TV. The tLsting of methodology should be 

worked out in vI.illageC: 1ot included in Phase IV and at some 1. ter date tl'e 

eEfects of th Phase IV program on. mental davelopment can -be evaluated. 

in writl~ug of the HIarva:d--Thaiand Rice Fortification Project, it 

its kl; toshould be pointed ouL that l.ucr:isbeon primarLly due the marvelou:; 

cooperati.on and ability of Dr. A,-orn ta director of Divig'on ofdni!,;i: the 

Nutrition of the Thai Departwent c" 10Heal.th :id hi.' xtrcmely able a:'rotIate, 

,r!. l',i. ':i:solyabu;tr a. Th Lir en1-h 'i. Ha:. . [nt|c i:'.':.: t deveL[op nig nut ritIofl 

TChaiL ho,, i o lin; to col.Iboraj rog ia:.,3. in ::d ade Tlb,;il ;Id an lil :~ ma p.lace do tLivo 

research in nutrition. 

http:10Heal.th
http:cooperati.on
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