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A great par t  of the arguments m favour of developing a weaxung food 

f o r  Iran w i l l  be given m our paper "The changing pattern of malnutntian 

i n  the chid", and I will not repeat than here. Because of the importance 

of the problem of malnutntlon i n  the young, UJICEF has agreed to help i n  

putting through a programme fo r  the necessary research, i n t h  the a h  of 

set t ing up a factory capable of producing an Iranian-fomulated weaning, 

food, manufaotured, hopefully, with ingredients produced i n  the oountq. 

These developnents will be c s u n e d  out knth the coaperata.on af the different 

Ministries, and under the technical supervision and general coardination 

of the Food and Jut r i t ion  h h t u t e  of Iran. 

Iri r e l a aon  t o  the experience of setiang up the industrial manufacture 

of such goods i n  countries that have sirmlar produchon and nutznt;rona$ 

problera~l &an, the following fozmula, whch is  a &ght m a f i c a t i o n  

of tha t  being t r ied  out i n  d g m a  a d  'l'urkey, w i l l  be tentatavely 

developed t iZ Per 100 g 

H a r d  wheat f lour  30 
Chick pea f lour  30 
Broken pea f l o w  2 5 
Skim rmlk powder 10 
sugar 4 
Vitrrrmns, flavor, salts, 

enqmes, amnoauds 1 

* WHO Medik Jutrit ionist,  Food and Nutintion Institute, Teheran, Iran 
W-0007) 
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This fonnula w i l l  be manufactured 1rutlaLLy by a Swiss conceFn i n  

quantities tha t  wi l l  suffice for  the feedzng and markebng t n a l s .  

fmmE;L experiments wll  be performed to de t emne  the protem value 

of the mixture (FEFt: dm). rilso, the lave1 of emchment rh th  methionine 

w i l l  be studzed, because t h s  arrmnoacxd m u  have to be added due to the 

strong w t a t l o n  I n  sulphuz-contalnmg ariunoacxds of the proposed 

mixture. These s t u k e s  mU be carried out by FIO ,  a Dutch laboratory. 

Upha amylase w i l l  also be added to the rmxture so 2s to  make the 

preparation l i q u d  and therefore adequate for  bottle-feeding. The total 

cost of produckon, packasng, capital investment mnkrest, distmbution 

and advertising xs esiamated a t  60 US dollar cents per kg, for a product 

that contains 20-22% of protein. ilt tJig present moment, there axe no 

infant  foods belng manufactured I n  Iran. Those tha t  e n s t  a re  lmported 

and cost 4 to 6 tunes more a t  retcul level. After the markehng and 

feedzng t r i a l s  have been completed, ~t 1s hoped tha t  a factory, m t h  a 

t o t a l  investment of US $ 500 000 w i l l  be s e t  up-with the financial 

assistance of UdICEF and the Iranian Government. It IS, of course, 

possible tha t  the nngredients i n  the fbrmula ~ l l  be changed, as the s t u h e s  

on protein materrals ava lab le  m Iran advance. The inclusion of 

Phaseolus vulgams, that, 1 s  cheaper than other pulses, 1s already being 

sjaqlied a t  the Instatute. f3.m; the possibxlity of uslng ollseed proteins, 

1.e. soya, cottop and mf lower  w i l l  men t  the in teres t  of the investagabrs 

a t  the Institute.  

The process tg be used m the manufacture mil ,include hlxing, pre- 

coolung and drymg. 

The fee&ng trials consult human and anunsil experimentation. 

!!?EEL 
1. Short-term J e t  Frotexn 3t ihzataon on the mxture as such and &luted 

to 1@ pmtexn calories. 

2.  Short-term yet  Froteln Ut ihzat ian  on $he mutture a f t e r  boiling and 

stenlzzing.  (h? a freeze-dmed sample. 
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3. Sbrt-tem Protein Eff~cigncy Rata.0 of the rmxture and &luted t o  the 

1@ potean calorie level. ,~ocheriucal detemnakons on animals fed 

the &Lets. 
4. Long-term growth 6 months, 

5, Recovery of malnourished rats  when fed the fonrmla. 

IiunKm - 
1. Metabolic ward level. Detemnakon of the protein quality through 

nitrogen balanpe te-que, when given as sole source of food to infants 

8 to I2 months. 

2, Short-term testmg of acceptatdlitq tolerance a t  the orphanage level. 

Infants and p~e-school. children (6 m. fa 3 y.) given the mixture as 2/3 

of their protein recommendata.~~, for 6 weeks. 

3. Long-term testing of growth perfpmance arvi biochenucal evaluation 

i n  prsschool children (1 to 4 y. ) at  the orphanage level, when given 

as 2/3 of reoomaded protein allowance for 6 months. 

4. C a m u n i t y  testing. Deternunation of the dxfficulties encountered in. 

using the product i n  a poor urban commuty and a t  the vlllage level. 

The marketing, trials mil proceed when the results of the Mals ou tUnd  

i n  2 qre completed. 

For 3 d e a l e d  programme of tesbng, methods )to be used, etc.. , turn to 

hm35 



Details on the prograxnmed feeding trrals f b r  a wem1n.g food fo r  Iran 

hnuoe;l. testing 

1. Net protein uiahaatxon, Short-term evaluatxon of the protexn qwBw 

in weanhng r a t s  feg the formula a t  th 14% protexn calories l eve l  and 

on the food as such, Gunpanson n t h  a standard protexn (caexn, high 

Nitrogen, Nutritional Biochemical, Clevelana, Ohm) a t  both levels  of 

feebng. 3 x €4 rats ,  10 dqrs f p r  each 64. (1) and xndirect 

detenninahon of carcass rntrogen, 

2, Net proteip  u t i l i s abon  on the mxture zfter heabng o r  polling , the  

same as 1, , but op the freese-dmed, prepared f o m d a e .  2 x 64 rats, 

10 d a p  for  each 64. 

3, h.otein efficiency r a h o  (2) a t  1C$ proteln calories- level  and fkf 

present m the fomulg. Compamson m t h  a standard protein (casem) a t  

both levels of xntake. The followmg biocheacaJ. detemnataons =I3 

also be -ed out i n  the rats,  a t  the end of the expermental period 

of 28 days : 

a. Serum protexns (3) ; hamogXobiln (4); serum and rat ce l l s  f ree  

arninoncids (5); Lvey f a t  (6); nitrogen (7); body composition fa t ,  

wa*, rutrogen, ash, 

Ember of r a t s  3 x &I ; 28 days for  each 64. 

4. Long-term groyth. Male and f m d e  fed the formula as such fo r  six months 

after weaning. iieight of organs. Fat  m the h v e r  (6) serum proteins (5) 

haanntocnt (8) haemoglolng (4) ; comparison Kith a casein b e t  a t  the 

same pmtexn concentrahon. 

2.4 male and 24 female. Contxols l2 of each sex. 



Testxng An b a n s  

1, 14etabohc w a p l  Level. ,Place : Ghldrent s hospital memcal centre. 

Chief : Prpf. d. G b ~ b .  The h o s p ~ t a l  i s  dependant frcnn Teheran 

University, 

Method : 12 to 18 chxldren, 6 to I2 months of age, w i l l  be fed the 

fotmula fo r  three days and then fo r  another f ive dqys, period dunng 

intake and output mil be measured (balance period). The c o n m l  food 

will follow f o r  two suxtlar periods (accustomSng and balance). 

1\mlyses t Nitrogen, potassiym, calaum, phosphorus i n  intake and 

output (10) ,f&eclogram (ll). ID blood (5th day of balance) aninoadde 

(red cel ls  and serum) blood urea. Collection of urine and faem& .exanplea 
according to Donoso and Nbnckeberg (10). 

2. Short-tarm t e s a n g  a t  orphanage level. 

Method : 24 ahildrm 6 months to 3 years of age t h a t  mlJ. reoeive the 

form& as aourpe of 2/3 of the  recommervded protein allowance from 

6 months of age. The total recommendations all be met, for  calorkes 

8nd pmtems, by the usual institutionaL food. The acceptabzlity, 

tolerance (digestave symptoms: harrhoea, hard stbols, flaWence, 

colic, skm,changes : rashes, scaling, itching) and amount eaten wi l l  

be recorded. A clinical examinahon w i l l  be performed a t  the beginning 
and end of the h g l  which m l l  take 6 weks, i ? ~  control group. No 

laboratory testing, 

5, Long-term test ing a t  orphanage level. 

Method : Experimental group, sixty four cknlrjren, 6 months t o  4 years of 

age, that mil recelve food as outlined i n  2. 

Control group : 32 dnldren, same age and sex bstributiion, fed 

ins t i tu t ional  meals (whch ylU. be recorded fo r  canpos~txon, and total 

calorie and protein intake)* 

Clinical exxninatiop and antropomgtly (height, weight, mid arm pircun- 

ference, chest arc., thorax circ,, mid-am skinfold thckness). 

Neurological d e v e l o p n t  i n  the younger ( s i t s ,  stands, walks, talks). 

Laboratory : sarsnn proteins (3), h a e ~ n a c r i t  (8), amnoacids in  red 



cell9 and senrm (5)) urea, urxnary nitmgerll, crgatinine (u), bdrofipmline 

(13). The fe&ng trial wilJ be for SIX months. Chmcal examimtisa-end 

briochemid. a t  start t er& 

4. Camnunity testing, 

a. Leila clinic (poop urban, Teheran) @, b. Isphahan, Work9rs, Inswan- 

Orgamsation Cljruc . In chwg9 :, Drs. 14. Sadre and A.&ani. c. Gorg Tapeh, 

(village level), In charge : DrDr, H. d m W .  

Method : About 100 chimen i n  each place , 6 rnont;hsl to 4 yqars,a$ $gel w i l l  

receive fond la  as supplement for one year. FJhe re  ngcessarg (i.e. early 

weaning) as sole source of food. The mothers mIJ. be xnstructed through 

denofistrations (visual cuds, shdes  and own practice ), how to use the food. 

The understanding of the mothers, "ad the penetration of the knowledge 

imparted will be assessed periodically a t  the Centres and a t  the hcwe level. 

Bacteriologi& exmnmation of the dottle-f ed formula ml l  be made id 

random saupl@, Also control of dilution, with water and mth sugar. 

The cktldren wi l l  be followed chnically and through antropometry. The 

incidence of respiratory @seases, &amhoeas and spemfic infectious 

diseases will be recolded, 
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