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s XftTROlXJOTXON

The m I v I I I a m I  a n d *  e f  th iid v M  a n  a r lttM & ljr  

iap ar la n t t fa r ia i ttw period 0*4 y e a ra . The preaeboelera a r t  

ao ta  n l u r a b l t  and a o a p a r a t in l f  l t t t  a t  toad ad thaa other 

croup a o f eh ild ro a  ( Devadaa 19 7 1)*

A fe v lo v  o f  the o tato a  aod probloaa o f the preaehoel 

ch ild  l a  India nay w e ll begin  w ith  a  a ta te a e a t o f the q a a a tl*  

ta tto o  dia e a a ioaa o f the p re bleu* Ihoro aro  1 1 0  a i l l l o a  

eh ild ro a  hole* the a te  o f a la  l a  In d ia » that l a  about >0 par 

neat o f the t o ta l  p ap u latlea  la  the eoaatry  (lad le  1979)*

The n et a d d lt le a  to the population o f pro adhoel a h ild re a  la  

o f  the order o f  00 a i l l l o a  per year*

The f t r e t  preb lea  o f  the pro aohool eh ild  l a  India l a  

to a r t i i t *  bOJt o f  a l l  deatha l a  the eoaatry e t l l l  take p lace  

aaoac ah ild rea  below the ego o f f i r e *  a ad the death  ra te  aaaag 

pro aohool e h ild ro a  l a  9105 par thotsaaad (Niaa flu aalne than « 

19 73)*  I t  l a  o atlaato d  that 75Jt o f  the eh ild  populatioa oaa 

bo a ia a a if io d  aa 'ao t heal thy *» due to  aa Jor and a ia e r  

l l la o a a  (Oopalaa* 1975)*

The a a je r  eaaaoa o f  a o rb ld lty  and aor t a l i t y  o ra  

g e a tro la te e t la e l e e a p la ia ta  and ro a p lra to ry  ia fo e t lo a a  and
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l i l f l t l M t l  i la o c d t r i  o f v a r ltu a  tjrpai* l a  order to proaota 

m i w I  iro v th  I I  boooati noeeaaary to l d o a t i f f  d lo t a r f  d e f l*  

tloao&oa th at o a rra a lljr  iap o io  a a n a lr a la l i  on normal grovlh  

•ad  d m lo p o N il  In  our ch ild re n .

Oopalaa aad l a r a a i a i i  too ( 19 7 1)  tovo c o lle c te d  data 

l a  India an tha d ia ta r lo a  o f  Pro school o h lld ro a . K o m lli  

roroalad  that l a  tho o meant d lo la v ito  o f  our pra-aabaol 

ch ild ren  tha major b o ltlaaaok  la a a la r la a  and not p ro ta lo a .

I f  tho oh lldroa ta ro  ta  gat gram tan quantity a f  tho aaaa 

faad  fta amounta th at voald  a a a t  th e ir  c a lo r ic  requirement* 

th e ir  protein  aaada would bo m et. Zt aaaotv h m o m ( ha 

oaphaalnad th a t  tha ox la  ting d lo ta  o f Children v a ra  daffto laat 

l a  a avara l a la a r a la  aad vitam ins a lso *  Tha d lo ta  v e re  loo la  

r lb e f la v la * V lta a la  6 1 iron* a a lo la a  aad v lt a a la  A*

Baoldao tha mala prcblemc a f  ahof tago o f o a lo r la a  aad 

p ro te lac*  anaala dao to Iron d e fic ien cy *  growth ra ta rd a t lo a  

daa ta CaleAum d o flc lo a o y  aad blindnaas daa ta  vitam in A 

d a fla io a a y  ara  aorioaa probloaa among Indian  pre»cehoel 

o h lld ro a  (Oepalaa* 19 79 ).

Aaoardlag ta  Dhar a t  a l  ( 19* 9) Iran  d a fio la n e y  anemia 

la  tho moat prevalen t typo o f  aaamla l a  tho world* p a r t i­

c u la r ly  fta a dovoloplag country I lk a  In d ia . Varloua fa c to r  a 

combine ta  datarmlno tho high incidence* auoh a a m aterial
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l l lh e a l t h ,  u n d ercu trltio n , fam ity fte d lm »  knowledge with 

inadequate feeding eap errle lo n  and prolonged krooet feed­

in g  fo r  economic reasons or su p e rstitio n s*  Surreys in  

Indian population i s  around 80$ ,  o f  whom 00$  hare iron  

d efic ien cy*  Sood (1987) sondnoted a  study on ahildron 

she wars admitted i s  th e  p a e d ia tr ic  s e r r is e  o f  AZXMS h o e p lta l, 

90$  o f th ese  ch ild ren  between 8-38 months, showed wridenoo 

o f iron  dofloienoy*

H adiologioal appoaronos suggestin g  g en era lised  osteo­

p o ro s is  i s  freq u en tly  seen in  the honee o f ch ild ren  su ffe rin g  

iro n  protoin  o a lc r i s  a a ln u trltlo n *  T h is  has g e n e ra lly  been 

a ttr ib u te d  to  p ro te in  d efic ien cy  p e rse . I t  i s  how ersr, 

p o ss ib le  that prolonged oalolun d eflo ien oy a s  a  r e s u lt  o f  

inadequate d ie ta ry  Intake o f Calcium by those oh lld ren  nay 

be a  contributory m otor (ICMR, 1988)* R aja lakeh ai jgt a l  

(19T3) suggest th at Galoltai d e fie lsn o y  i s  «  c r u c ia l  fa c to r  

in  th e  aetio lo g y  o f s k e le ta l re ta rd a tio n  in  young ch ild ren *

Stu d ies c a rr ie d  out by HIM showed th at the e x is t in g  

d ie ts  o f  pro school ch ild re n  a re  d e flo ien t in  s o r c r a l  

m inerals and T it  amine. The overage in tak e  o f iron  by the 

pro sshool ch ild ren  was 8 -8  ng/dsy again st 12 - 3 0 ,  and 

salelnm  was 193 ng/dsy again st 400-800 reooanended allow ances 

1C MR, 1968)*-
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Thai aloof with an lnonaH  in the Calories end protein 

o(nxteat of the diets throagh the addition of cereals, end 

Igttaee qualitative laprovonenta ouoh ao addition of rltaainat 

ninerala are also needed in the diet of pre sohool children.

Children eho eere growing and foraing new hones and 

teeth need nore ealoiaa than adalt. Xf their diet does not 

proride enough the resalt is rodaoed growth. It is  the non- 

sensas of naaqr natritianlsts today that enough salelan oust 

be provided to young ohlldren to ensure a well olaoifiod 

skeleton when adulthood is attained! (PJD/a&o# 1043) • Thus 

heeidee oalorles and protein, vltaain A, ealoiaa and iron 

osy bo tho other biggest constraints in the diets of oar pre* 

sohool children. The present study is an end nation of the 

suppleoent of t«o of these nutrients naasly ealoiaa and 

iron along with additional food sources of calories and 

protein to a group of pre sohool children.

Mi earlier etndy was carried out ia this laboratory 

(uevadas, 19T4) ts evaluate the growth pronotlng ability of 

opaque-2  noise, ordinary aaise and skinned nilk with seleoted 

groupe of the pre-wehool children, the supplonantary diets 

aaed in this etudy were ieooalorie (450) and isoprotein dicta 

(iO g ). The reeultc showed that the growth rate of target 

dhildrea fed with opaqae-3 naise diet ranked next to htineed
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■11K 41«t< An U M lM t lo a  a f  «ht M t r lM t  « M tM t a f  tha 

tfia ta  ravoolod that tha ak la iad  a i l k  d tat pravU ad am a icaaa  

— want a f  • • 1 * 1 —  that tha opaqaa 1  t k a a  d in t  a h l la  mil tha 

athar w t f i a a t  aoataata  v a ra  a it l la » «  I t  waa f a i t  that tha 

growth pro— f la g  a b i l i t y  a f  akiaaad a i l k  d ia t  m y  ba duo to 

i t s  bat tar q u a lity  pro t a la  or parkapa tfiaa to  kighar a a ia i—  

aoa t nat aiaon a l l  tha athar — t r ia a t a  vara  aqual and appaarad 

to ba adnquota i a  tha tvn a tp a r la a a ta l d ia ta  •

Tha praaant atwdy "k r a la a t ia a  o f C q le l—  aad iron  

—ppla— a ta  ta pro aahoal ch lldran* waa aarriad  out to a a v a r  

tka abowa a p a a ifia  quaotlaa wbatkar tha bat ta r  growth pro—  tftag 

a b i l i t y  a f  akiaaad a i l k  d ia t  ia  duo to b attar q u a lity  p rata in  

or dua to hlghar a a ia i—  aaataat whan a — par ad with tha apaqaa 

S a a ia a  d ia t*  Thuo tha m in  a b jo a tlv a  waa ta  find out tba 

a f f a a t  a f  a a ia i—  eu pp lew n tatlan  w ith  a pa qua t  a a ia a  d ia t  

i a  aoapariaou w ith akiaaad a i l k  d ia t*  whaa fad ta prn-aahoal 

a k lld rn a  fa r  a pavlod o f a ia  aantha •

Apart f r — growth ro tard atlaa*  iro n  d a fia io a a y  osaaoaia 

waa prawal— t  a— ng tha ta rg a t ahlldran* ( tv n d v a  at a l ,  

tha ta rg a t  a h ild r—  aaao— ad a t o t a l  a f  10  ag a f  iraa/day f r — 

th a lr  ho—  d ia ta  aad f r —  tha atpw rlaaatal d ia ta  whlah ia  

iaaarporatad  w ith  la a fy  wagatablaa* But la a p lta  a f  th la
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apparently la t ls ln o to r y  in ta k e , iron  d efie ie a o y  anaemia 

vos found to  be veqr i m n  among 41m m  Ohildren* To over 

ooae I U i  d e fie ieao y  prophy le c t io  Iron (60 mg«) « u  smpple* 

a  anted to  the ta rg e t o h i1 dram In t h i s  study*

The lndlooo nood for tho evaluation of oaloriee, 

protein* ealotnn and iron supplements wore growth rate as 

In dioat od bf tho Monthly body weights* lengths * Measurements 

af chest, arm and head Olroonferenoo for a period of six 

aonthsf Sale ins belanoe, skeletal status ns ewidenoed by 

nrey photographs* haemoglobin levels and food and faeoal 

iron malysle in a sub sample*



xx« m y x s v  of L x n u m i

a tttT ltlp aa JL d lP erd erap ro te len t w t M  Indian oh l id r  an i

l i t w u i v t  a tad le e  e a rr ie d  oat by ( b p a lu  and 

N m ila«h an < »  ( l J 7 1 )  and Potadaa at >1 (197>) &> India

in d icated  that eaoae t t «  o tlU V M  « f  poor eegnenta a f  oar 

papulation theta 1*  OttnaldtrabU degree a f  growth ta ta r d a lU *

Oapalaa ( 197* )  paint# aat that l a  • «  tw u d ry  ta day 

tha in  eld ana a a f  eater a fe ra e  a f  protein  e a le v ie  M alnutrition 

I lk a  kneahlerkor and naraauue* has bean eetlooted  ta be 

around ana ta  too peraent a f  a i l  eh lld ren  batwaan tha agon a f  

1  and 5 year a* ih le  f ig u t a  done not inelude th«* e ilt f  and 

uedarete farn a  a f  M alnutrition* nearly 80 par a ant a f  pro* 

aahaal thiidVeu ora a u ifa r ln a  Ixoe X and XXad degree n a l*  

w k l t i o a *

Apart fv o a  protein -a  a lo r la  n a ln u tr lt la n *  a ita a in  A 

d a fla ian o y  i a  anothar najor n u tr it io n a l problem con tribu tin g  

ta  n nonaldarabla anount a f  preten t able blind aaaa* Xt in 

b a llo ted  that in  la d le  alone* these nay ha over ana a l l l l o a  

eaaee o f b llndaaaa a r is in g  from r lta n ln  A d a fla ia n o y  

(oepelan* 1975)* Aaaenla duo ta  Ira n  d efic ien cy  rank a i t  the 

nant n u tr it io n a l d e fie ie n e y *
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M i o l « | i e « l  9tt|t«Rtln« d *a triU « « d  ta tM *

porosla  I s  f r t q u s a t ly  s s tn  i a  t h t  benoo o f o b lld r w i a v ffsrlB fl 

f r s o  (v s ts ln  o a lo r ls  o s la u t f lt lo a *  T h is  bats g s a s r s l l f  baan 

• l i r ib u t s d  to p s o is U  d s fis le n o y  p srs s t  I t  io  t w « m r y p o ss ib ls  

that ptsloagsd s s le it iv  d e fio ie a e y  no s  re  wait o f  ia td so aa ts  

4 lo t  a ry  ia tsk s  o f  o a lo lu a  by thoaa oh ildraa  cany bo si s o a tr i*  

bu tary  fao tor (XCHRV 196*)«

l l c b t  s h iU r s a  w ith sign s o f p r t l s i a  s s i s r l s  a o la u tv i*  

t io a , whoa a ageo n a i s d  fro n  t to % year*  war# etudled.

(m a t 1968)* f i v e  war# aBtasDis ch lld r*n  and tha other tbzoo 

war a s a f f s r ia s  iVou m vaiM io Kvafthlochor with m iniaai aadeoia*

Tha s s la iu a  io fa s ia a  ta a t  wasi tons on tha aaeond day o f  

sd a is s io a  l a  tha f i r s t  f i r s  ehU dran and an tha fo u rth  day 

in  tha iKMlsastotts d h ih U sa  a f  tar tha <j s 0s «4 tad aoaplafcely 

d lssp p ssssd * Twa n ornsl ah lld ran  a f  tha i on  a 3a group war a 

a lao  attadiad fo r  o M p t r ia t *

Twahty fo u r hour u rin e  e e lle e t ie n e  war# nude fa r  tha 

a a tla a t la n  a f  baaal exeretlen  o f  a a le lu a  oad oa tha aert day 

T3g/hg a f  a a le lu a  ia  tha fo n t a f  t s i s i m  g lveo aate  l a  380 a l  

a f  ao raa l s a i ln s ,  v a s  given in traven ously avar a period a f  

t  haura« Tha aaaaat a f  a a le lu a  eaoreted in  tha n rln a  during 

theee i  hour a a f  in fuaion v t i  deteralnad and tha u o u a i  o f
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a f  e a lt iw i f t t e lM d  u l n t a t t d )  aa •  p a it  o f tk« lnfnaod 

aa lo laa*  Tha f a r a l t a  o f (In  atvdjr ahowod th at t a u l  « m *  

t ia n  o f  aalolaai avara|« 18»<ta|/t% hva* ( lo a f*  1040)«

• f  tho ia faaod  a a la la a  m i  v it a lM d  l a  (ho aalaoarlsh ad  

eh ildroa*

Thooo f m l d  anggaat th at i a  ik l ld f M  m f f a v ia i  fraai 

p ra ta la  a a ta r la  a a la a t r l t la a *  who aha* rad la log iaaX  iv id ia e a  

o f  aataapar a a la t  tha o ap aalty  a f  baaaa ta ra ta  l a  iafaaod  

aalaftaa la  aot ia p a ira d , aad that* thara a lta r a t la a a  in  bona 

a a t r i s  nap aot ba raap o aa lb la  fa r  oataoporoaia. Zt aay ba 

aontianad h arav bawavar9 that a h l la  tha k hoar iafaoftoa ta a t  

aajr ra ra a l tha aataat o f u l i i a i  r a t a a t ia a ,  th is  aa j not 

a a a a a a a r ll?  la d la a ta  a & a a ra lla a tlo a  a f  aatoald  t laaaa*

▼ i t a a in  D aad p ra ta la a  a a a la ta  l a  tha abaorptloa a f  

a a lo la a *  F h ft ia  a a ld , f a t a c aad a a a lla  aald In h ib it  tha 

aboorptlon a f  a a la ia a  (Davidaoa aad Faaaaora 1973)*

UlMt  t f  T i f t t l i  *  t«

C hildraa a f  tha paor a a a a a a lt ia s  d op dad a la a a t  a a t lr a ly  

aa aaaahlaa f a r  th a ir  v l t a a la  9 and gat norjr l i t t l o  a f  At Aa 

th o ir dAata* Za a  a tad? ooadaatad bjr Forara and Y la o d la l 

laddjr ( !fT l)»  At vaa abaarrad that aa dAata a in  A lar to thoaa
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thoy ooMMit a t  Immm 41m  tb to rp U ta  o f w l t l i a  only «bM t 

tOp( o f  tho la tak a *  Vhoa tho d in t  « a i aapp lM tattd  with 100 

t*« *  o f f l lM & a  D tfa lijr % o f  tho < a h lld r o i ohowod oonoldorobly 

lnorooood obaorptlon* This would out foot th at though thoro 

woo m  bloehomlool owldoaoo o f  w lto a la  h d o flo lo a o y » tho 

oboorptloa o f oolo lua la  thooo ohildroo woo porhopo bolag 

1 lo t  tod by lnodoqunoy of w lto a la  D« Whom tho l m $  o f w ltoolo  

•  woo fw rthor laorooood l a  thooo ehlldroa ofod botwooo 1 - 3  

yooro to 10 0  X*V*9 thoro woo oo approolohlo obongo la  oololoo 

oboorptloa l a  thooo ohildroo* Thuo lod looting thot o tiloaX  

ohoorptloa woo oeeurlng o t tho l m l  o f  200 X*V* o f  w lto a la  D* 

Tho d o lly  r  o to atlo n  o f oiloloo roqwlrod fbr noraol okolotol 

growth throughout ohlldhood hoobooa oottootod to  tho about 

100 m « o low ol that woo oohlowod l a  tho afcowo otudy with tho 

uoo o f  200 X«0« o f w ltoala  9 d o lly*

j f f o o t  o f atertoto on tho obooratfrit f f

According to  Dost o j  n l  (1973) u lt r a  v lo lo t  Ir ro d lo t lo a  

o f  o 1 1  yoar old boy who dowolopod rlokoto  w h llo  ooaoualag a 

dint high l a  phytoto rooultod in  o prompt g iro  In mown oolo lua 

and 25 hydroxy o h o loo o lo lfo ro l*  o f o i l  l a  Oorua pro thyroid 

honattno low ol oad laprawoomnt da oalolun bolnnoo* and owro o f  

rlck n to  whllo ho woo o tU l oonomolng tho high phytoto d lo t*



1«G

I v t r f t t i m l  r ic k e ts  i s  f« ^ o fttd  U  i  15  year e ld  

Indian boy. Hie 41s t  b s fe r s  a d a lss lo a  sac sa t  la s  ted to c an­

te l a  1 10 0  ac e a le iu n , 1 .5  «|* v ita a ln  9 end tJO as*  phytle 

acid per dap. Re sea  pat en a d ie t  s l t h  lo s  phytle a c id  

e e a te a t but v ith  a eoaparable aaoaat o f v i t a a ln  9 .  Oa th is  

d ie t*  the p laces e a le la a  retaraed  te  ao raa i over fe a r  seeks 
and r le k e t s  healed ( V i l la  et s i  9972)*

B l f t l m  I r t r t t . f f  t t i t l i *

D iet surveys earried  oat la  India (N itre  1959) have 

V ehovn th at the average in take e f  e s le la n  i a  l a  the aelgkbeur-

hoed o f  169 a t*  pereapkt. More than 60 per cen t o f  th is  

e a le la a  i s  d erived  fr e e  C e rea ls  sad ether vegetab le  ihode. 

Farther* a v a i la h l l l t p  e f  e a le la a  i a  aaeh foods asp be H a lte d
o

bp asso ciated  fn e te rs  lik e  phytate* o x t lle  aeld and high 

pheapherae e o a te a t . Average in tak e  e f  e a le la a  e f  the predo- 

a ia s a t lp  r ic e  eat la g  papa la  t i e s  aap be lo ver than the above 

f lg a r e .  The onlp greap vh ieh  eoaoaaee a high le v e l  e f  d le ta rp  

e a le la a  l e  the eae whose etappl#  e erea l la  r a g l  vh ieh  la  kaasa 

fo r  i t s  high e a le la a  e o a te a t . Theagh the average intake e f  

aaleiMB by Indiana la  not aero  than 500 a g . per dap ' there le  

ae evidence e f  appareat i l l  e f fe e te  a ttr ib u ta b le  to e a le la a  

d e fla te  nap* A n a ly s is  e f  a k a le  tens e f  Indians bp S he no 11 tear 

(1966) bee a bos a  that th e ir  be nee had a araa l e a le la a  

eeas eat ra t io n .
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tear,

A f « v  baI cI hb M teb o llA  itu d lM  ta t t le d  wit 1b  Ib U a i  

t d v U i i  a I m  lad lotted  that C A lA iw  bAlAiw« lo  achieved i t  

tA lA tiV A lf lee in  toko* • Baeu and hla co«vorkMA (Beau jj£

1939) l  Bata sod Bhoah 19l 3 l B aaa and Da* I f lB t  Bata a ad lA th ( 

1916) kata m r l a d  oat o a lc la a  a e ta b e lla a  atudlao la  Zadlaa 

a a la  adult a e a  lav  a a le la a  In takes roughly eoereapoadiag to 

la tak aa  aa  th at* notaal d ie ts *  Thaf eonaider fro a  aoa o f 

th e ir  s tu d ie s  th a t 388 ag* pat day aay be the aa lataaaaaa 

t a ^ A it a m t  o f a a le la a  f a t  lad teas • Fr another atad iaa  o f 

th e irs*  i t  aaa  be seen th a t p ea l i l e a  a a le la a  balan.ee oeald be 

achieved a t  la tak a a  ranging fr a a  177 ta  183 ag/day •

C a le laa  b alaaea atad iaa  te a r  lad  aat a t the a a t a i t la a  

Baaaatah Laborateriea  (Shenollkar* 1968)* a la a  lad la  a tad that 

a a le la a  balaaea eaa be achieved la  Zadlaa su b jects  am loo

latakaa* C alo loa  balaaea a tody eaa t a t t le d  aat l a  fe a t  feaw la  

aad three wmpt adult su b je c ts  oa latakaa  e a r  re  speed l e t  te  the I t  

a o ra e l la tak aa* A ll  the fe a r  weeea a l t b  e e le la a  la tak aa  In the 

range a f  388*118 a t  ./d ay  v e to  l a  peel t  le e  balaaea* Of the 

three aaa etoadied* two veto  1*  p o s it iv e  balaaea oa e e le la a  

Intake a f  900 ng*/day nod aaa van la  n egative  balaaea aa a 

e la l l e r  Intake* Theee b alaaea atad iaa* not a lt b  etending th e ir  

l la l t e t le n e *  In d icate  th at the Zadlaa a d o lt  aaa be l a  a a le la a
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t a l u e t  on ia ta k *  r a a i ln i  f r o *  *30-300 ag* M a lt  woaoa 

•p p M V  ta ba b a lta r  adaptad la  lowor in tak aa•

X aaaU n ath u  j £  aj^ ( 1963) loadm lad  a itad y  on Ika 

a f f a a l  a f  oapploaoatlag a poor Iad laa  t l a a  d ia l  v l lk  100 g« 

o f w ild grown loofjr wogotobloo (prow id  lo g  akoat W0 ag*) 

mmlmitm) or w ith  33 g* olrl— ail s i l k  powdor (providing about 

WO agt oololaan) on tho a a ta b a lia a  o f  a itro g o a v a a la ia a  and 

phoophoraa l a  aim adolooooat g i r l a  agod 19 -S I yaara*

Tho iatako  aad ro to a tio a  o f o a lo la a  oa tho d lf fo r o a t  

d lo ta  woro aa follow aa Baaol r io o  d io t  (porlod I )  I 1T*1 am* 

aad ami Bmporiaoatal d io t  oontaiaiag grown la a fy  vagatablao 

(porlod ZZ) TO* *9 N »  ta d  307*0 a g | Baaol rioo  d io t  (porlod 

ZZZ) 117*6 ng* aad 7*0 N *  and B aporiaoatal d io t oon taiaiag  

aklaaad a i l k  powdor (porlod ZT) 70fc*6 ag* aad 396*1 am* 

roapootlwoljr*

g f fa » t  a f  o a lo l—  oarploaontatlon oa tka mrawtk o f o k ild ro a i

D iot aurvoyo ftkdloato that tho 0warago oalolw a iatako  

a f  ohlldroa l a  Zadla la  300 ag* or loaa* Howooorv Xarian 

ot o l  (196V) havo ahown th at oh lld roa  (10-11 poora ) oaa bo in  

p o a itlvo  balaaoo o f 120  am* par day ooon oa low iatak o a o f 

356 ag* par day* Tho d io t  awrvoy data  would lnd loato  th a t 

a a la ia a  iatakoa o f Zadlaa oh lldroa a ra  oab-aoraal and tha 

a ta tu ra  aad growth a f  thooo oh lldroa a ra  a lao  oabataadard*
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i l t w p l t  to 4« M iia lra t«  that NhMVaaX |r« v tk  o f  Xadlaa 

f h l l d v n  i s  dM l«  la v  • a la lv a  i i la k a  hava aot ploldod oon- 

• lM lv a  v t w l t f *  Apkropd aad K rlahaaa (193&* 1939) d aaaai- 

Ivalad  that a a l t l a i  la a ta to  atipplaaaatatloa (0*9*1 *0 p  par 

dap) I t  •  graup a f  Ohlldroa a gad I f  •  T paara* w ith aub-aoraal 

d lo ta rp  oololuu latatoaa o f  9 10  ag* a  d t f ,  r a ta l !a d  la  aa la *  

prauad gravth i R avarar, l a  a ra a a a t  atudp bp Bhonool ^  a l  

(19 M ) a t  tha n u tr it io n  laaaarah  labor* to r lo o , aopplaaoatatloa 

a f  aalalaai glpaaraphoaphata ( 1* 5  g* to a b lld ra a  balow 1 paar 

aad 9 g* fo r  thoaa aboua 1 poor) fo r  a porlod o f fortp*»tuo 

uooka to a group o f oh lldroa o f 0*30 aoatha l a  a r u r a l  aoaau* 

a l t p v u ltb  a a lo lu a  latakaa o f 17 8 -I5  ag* par dapv aa  tb air 

uoual d lata« did aot bring about aap laprauoaant l a  growth* 

Thoao atudloa thua laaua tha q u aatlaa  o f a a la lu a  roqulraaant 

a f  Xadlaa ah lld ran  a t l l l  apaa*

A atadp uaa aanduatad bp Yoatea taah alaa  (1971) w ith 

90 a b lld ra a  aga rang la g  fro a  4 ta  30 aoatha (1% aa lao  Mk 
fa a a la s )  • Oalaltai glpatropboapbtta la  aprup uaa gluon*

C o a tra l group uaa g lu aa  aprup aalp* Tha atadp uaa aoaduatad 

fa r  %S uaaka* X a lt la l  ualght» halght* ehaat aad haad a lra u a *  

fa ro aaa  uara aot ad* la d lo a a trp  uaa daao fo r  tho lo agth  aad 

•ra a  a f  rad In a( ulna aad ZZI a a ta a a rp a l9 aaabar and a la a  o f 

a a a lfla a tfto a  aaatroa* Tho ra a u lta  did aot ahow aap a l g n l f l *  

aaat d lffa ro a a a  botdaaa tha tua praupo* A laov thara i a
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I m v m m  i a  th t  va liM i f t f  th# Tar loos athar aaaaaraaaata 

takan oa ISth , >5th a ad %2ad vaaka 4 id  aat ahoa aajr a ig a l f l *  

aont dlffaraataa batvoaa tha co atro l aad tha a a p p la a ta ta r f 

graap i t i i a i t i a i  th at tha a a la la a  aapplaaw atatiaa had aot 

proa id ad tha a h lld raa  w ith  aay h a a a f it  w ith raapaat to growth* 

Alaa* tha a sp a r la a n ta l aad a a a tro l groap ah lld raa  d id  aot 

show aajr d i f  f a r  anaa w ith  vagavd to tha iaaidaaaa o f oobno  

U laaaa .

• la a a  tha a a lo r ia  aad p ro ta la  ia tak a  aaa lav*  t ia  

qaaatlaa  araaa what bar tha laafc o f b a a a f la la l  o ffoo ta  a f  

a a la la a  aapp laaaatatloa  la  thaaa ah lld raa  aoaaaalag a law 

a a la ia a  d ia t  aaa daa fea tha laadaqaaajr a f  tha ath ar a u tr ia a ta  

la  tha d ia t *  Tharafora tha growth atadiaa aoald baaoaw a  uaa- 

f a l  aathod fo r  tha aaaaaaaaat o f adaqaaaj a f  a a la la a  bat oaljr 

whaa tha a th ar d la ta r jr  f a r  tor a aad aoa-d latarjr in flaaaaaa  a ra  

kapt aadar a a r a fa l  a o n tra l.

A atady waa aarriad  oat at Baroda by Ita ja lakahai | |  a l  

(1979) on *Tha o f f  a a t a o f aappiaaaata n r y ia g  la  aarotaaa aad 

a a la la a  aaataata  a a  tha phyalaal* h ioah aaloal aad a k a la ta l 

a tataa  a f  pra*aahoal a h lld raa "*  Btadlaa wara aada a f  tha 

a f fa a ta  a f  food aappiaaaata varyin g la  aarotaaa aad a a la la a  

a a a ta a t aa tha n a t r l t la a a l  a ta ta a  a f  a h lld raa  agadt-6  paara* 

Thraa graapa a f  a h lld ra a  aha glvon a d la ta ry  aapplaaaat fo r  

a la  aoatha aad a fo a rth  groap a f  a a a tro la  aara  lavaatftgatad*
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The v a t  the fa ra ta la d  ftod  d k »U af M d« o f vh aal

tad  baagal | n «  (Group X) or ih o k lt  w ith added greeae (Group t )  

or dhoklo w ith  addod praaaa and l i a a  paudar (Group 3)*

Studios nor a oodo o f e f fe e te  a f  the abava supplanente 

on b a lg b ti va l|h « | s k e le t a l  a ta ta a  aa  jud|ad by iaareaen ta  In 

bona a ia i  and a o r t ia a l  thioknoaa a f  tba 2nd u ataaarpal bona and 

femur$ and b leeh en ieal s ta tu s  a s  Jadgad by tba sau p aa ltian  a f  

blaad (lleeaoglobla) eertna (Protein* a lbu ain  and v l t a n la  A) and 

o r la s  (a rao tin ln st n itro g en , th ian ln av r ib o f la v in , and 

v lta n ia  0 ) ,

A l l  tba groups g iven  tba supplsuonts vara  found ta  ba 

superior ta  tba eo n tra ls a s  Judged by thaaa c r i t e r i a ,  Tba 

sin a a f  tba asparlnant g e n e ra lly  lnsreased fra n  Group X to 

Group )  and tba d iffa ro n se  v a ra  aoat narked fo r  bona ago and 

a o r t ia a l th lekneea.

The r e s u lt s  suggested that aa laiu n  d a fla ia n a y  i s  a 

a ru a la l fa s to r  in  the a s t lo le g y  s f  sk o lo to l re tard atio n  In 

young Sk lld ron  snd th at a t  tho le v e ls  s f  a slo iu n  (540 ag) sad 

phospborma ()80  ng) asnsunsd resu lted  in  n s l g a i f  le a n tly  

higher grovth ra ts*

f r m l a n g a  and tsusss a f  snssnin in  eh lld ro m

Ana an la  due ta  the <bf ia la n ay  a f  iro n  vaa pr sea lan t in  

k lry a t  aknonsh, an upper O a li l le a  aeaaaanity* Gcnaplata
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h o a a ta lo tlo a l oaaalaatloao  ««r« p trfo rM d  bjr U v y  J i  i i  ( i f 70) 

i t  tb t  i h i U r t a  i t  Klxystokaonok* aatM iit « t»  fouad la  f t  

par c ta t  o f thy hoolthp oh lld roa t | td  1 day to  6 poors* Tho 

p ro v tlo tto  o f tho aaaoaia  sad o f tho iro o  sad fo la to  d o fio lo n - 

o los rooo f r a  b ir th  to tho at# o f 1 - 3  poors* o f  tor whloh i t  

doellnod gradually*

Tho aaaoaia  l a  oh lld roa bora to oaaoalo aothors woo 

oaoh aoro froqooat than aaoag tho so dolloorod by aoa-aaaoalo 

voaoa* Poor ir o a  oad fo lo to  s t s r o s  a t  b ir th *  Malnutrition aad 

froquoat g o o tro la to s t ia a l ia fo o tio a o  aay boro ooatributod to  

tho wldo sprood d oflo loaoy ago to oboorvod In  t h is  troop o f 

ohlldroa*

Aooordiag to Dhar | t  « i  ( I9 6 f) iro a  d o fio io ao y  aaaoaia 

i s  tho a o st provalont typo o f  o at—I t  l a  tho world* p a r t i-  

o u la r iy  l a  a doroloplag oouatry lih o  lad  la  • t a r  lotas fa s  to rs  

aootblno to  dotoraiao  tho high iaoidoaoo* aioh as* a a to ra a l 

i l l  hoolth* aador a o t r it io a *  fa u lty  fo o d ia t* kaoolodto w ith  

laodoqoato fo o d ia t suporoioloa aad proloacod broaat fo o d ia t 

fo r  oooaoalo roaaoas or sa p o rs t it io a s  • Survoys la  Zadiaa 

popalation i s  around fO por Ooat* o f whoa 90 por ooat hawo 

iro a  d o fio io aoy*

Zt i s  a ooaaoa kaovlodto that aaaoaia l a  la fa a e y  I s  

oxtronoly prowalont l a  tho d ora lop lag  oouatrioo* Thoro aro 

a la r to  aaabor o f  rop orts fro a  lad la  Pointing to t h is  high
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pvw tlM M * r « t t*  Mod (1967) oondaotod a ita d y  t a  •  i r w p  

• f  377 «k&14r«B t f  a l l  i d i l l t a d  ta  tha p a a d la tr l*  m U *  

• f  AZ2NI h a t f i t a l t  79 par « w t  o f  thoao oh lld roa hod ha0*0- 

g lt b U  I h i  t b u  10  g* par aaat*  13  a f  thaaa aaaaalo th U d ra a , 

batvaaa ( « 3 l  aoatha, v a ra  atad iad  & ad ata ll9 aad 90 par a a a t a f  

thaa ahovad avldaaaa a f  i r « i  d afla laaap*

Baaidaa thaaa fa c to r  a lllca  laeroaaod daaaoda o f crovlh , 

a ta taa  o f  iron sta r  a a a t b ir th  aad a a ta ra a l a a t r l t lo a v aharoado 

blood laaa  p lays aa lap o rtaat ra lo  in  tha aatiodoaoala  o f iron 

d a fla lo a a y  anaaala* I t  la  known th a t a nupbor o f a h lld ra a  ara  

praaa to fo a tro  la t e s t  la o l  blood lag  • Hoobaora la  fo a ta t lo n  baa 

a a a ja r  r a la  to p la y  l a  aaaaotlaa  a f  aaaaala l a  aaay aouatrlaa* 

Za India a laa  haokvora la fo a ta t la a  la  q a ita  provalont l a  tha 

r u r a l  araaa  aad thaa aay  la  p art bo raapooalbla fo r  tho high 

fraquoaay a f  Araa d a fla ia a a y  la  th la  aotuitry*

t £ - P t t , * i i x  E m  inr

R e m it a a f  d la t  aurvoya la  India (Raaallngaaw aai aad 

Patvardhaa* 19t 9f U ltra*  1993) la d ia a ta  th at tha average la *  

taka o f  iro n  la  90 ag« par day par aoaauaptlaa u n it9 tha 

raago balag 0 to 10*9 ng» D lat ttrvo y  ra a n lta  aaggaat that 

0 par a a a t o f  tho average f a a l l io a  atad iad  had d la ta ry  Iron 

latokaa lo o t than 15  ng» aad 10  par aaat la a a  thaa <0 ng*

1b t h la 9 oao should add Iron derived Trim aaaklag veaee la*
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I t w lU i  • !  the n a t r it lo a  r w M it h  l» b o r « l« f i» i  h aw  ahova 

th at a a i in i f l a a a t  aaouat t f  i r t a  m i  bo dorload fro a  th is  

a a v a a *  Mot o ith a ta o d ia #  ih a  a a ta r t a la l ia a  of iro n  iataka  

f l | « r a a  abtalaad  f r a a  diot a a m f i i  i t  id  av id aat that tha 

a v tra i#  d ia t a r f  ia tak a  of ivo a  bjr lad iaaa  ia  bp am 00000 loo •

Zt io  a a fp r ia ia g i th avofora , th a t lro a  d o fia la n e y  oaoaailo 

akoald bo 00 a ld o ljr  provaloat • Xodood tho r o a a lta  o f d a p li*  

ooto nool i a a l f i l a  o f d io ta  o f  oaaaolo oab jaota, oarrlad  o «t 

a t  tho n u tr it io n  Raaaaroh Labor* to r lo a t hava ohova that n early  

h a l f  tho aubjooto hao M arginal or loo latakoo o h llo  tho at bar 

h a l f  tho had ia ta k a s  ohleh oara q a ito  high «oap of ad to tho 

000 torn raooaNaaadad a llo v a  oca* I t  oouldf thorofora , appoar 

th a t thara or a athar fa c to r  0 lik o  poor aboorptioa o f  d io ta rp  

ivo a  av aaoaoolva lo aa  o f body i r a a  operating under thaaa 

rood i t  lean*

too o ra l lro a  balaaaa otudiao ia  kaalth p  Xadlan a d u lto , 

«ooraaio| d i f f  or oat tppao o f d io ta , havo boaa o arriaS  w it 

aap lo jrU f o h aa laal balaaoo nothod. Apart from d a ta r a ia la f  

ivoa aboorptioa fr a a  thaaa d io ta , a f fa c to  o f  phytata, aolaiM i 

aad aaaorbio a a id  on aboorptioa o f  lro a  f r o a  tho abava d lo ta r la o  

hava a la a  boaa dotoralnod.



to

9e (1950) reported that tha I vor rataatl** « u  

9*86 a|« «h«a lfM  Utakt « • «  li*84i ■ (» It  m i Rbamad bjr 

■aaaaia aad palvardhRR (1999) I t i i  to par «M t t f  tors was 

absorbed fro n  0 veil balaaaad dial baaod aa rlaa er vhaat 

eentaiaing 3liM  ■!» iron*

C e re a ls9 vh lak  fo ra  a a a je r  part a f  tha Indian d ie ts *  

r l e s 9 a a a ta ia  p h fta ta  which in te r fe r e s  w ith  iro n  absorption* 

Hussain and Petwardhaa (1999 t )  haws shewn th at in  balanaed 

d ie t s  containing 6 and 10  per cent phytate 9 iron  absorption 

was Markedly redtaced to 11 and 3 per dent re sp e c t iv e ly *

Zn another sapor ln o a t9 Apte and Toniestechslaa (196*) 

showed th at an intake a f  about SO am* o f d ie ta ry  iro n  was 

n ecessary te r e s u lt  An any s ig n ific a n t  absorption o f  iro n  

when the d ie t  contained C ereals with bO per cent phytate*

Zt i s  known that d ie ta ry  eale itm  eonblnse w ith  phytate*

Zt was shewn by Apte and Yenkataebalan (196b) that 

the iron  absorption  fron d ie t s 9 eentaiaing p h ytate9 eeuld be 

in er eased by lu cres  sing the d ie ta r y  esleiwn* Zren absorption 

fren  such a d ie t ,  een taiain g  1900 ng* e a le iu n 9 was found te 

be a a s in a l*  A scorbic acid  a le e  has been shewn te inprere 

Ire n  absorption by these workers ( Apte and Tonkataehalaa9 

1989)* Zt would appear fron  th ese  stu d ies that though Iren



*1

•b N r p t U a  &i i t t iH M d  k f  ptqrtat# in  c e re a l a and ath ar fao d s( 

l lk a r a l  aaoaata o f e a le iu n  and aaeorbie a c id  in  lha d lo t  aaaa 

to  to in ta ra a t  tho phytato a f f e c t .  H ovatoit d ic ta  o f  p o o m  

eegneata o f  popolotion in  India not only a rc  r ia l)  in  e e re a la  

contain ing phytato hut aro  poor in  oaloiun and aacerhio  aoid  

and hence iron  abaorptlen nay bo onpootod to bo poor in  thaoo 

d ia ta .  Chanioal balanoo atn d iaav employing aw h d io ta t gave 

v a lu ta  f o r  iron  abaorptlen tanging froaa 7 par eont to 28 por 

oont w ith an avara i#  o f  13 por coat (Apia and Vonkataobalaua9 

1* 5)*

A m  t H t f
K J E S E t m i

9a va t» i a t  a l  ( 19 7 1)  ooodist tod a atndy with 60 ch ild ren  

ro a o iv ta i aehool lunch. That# oUildron aero a applied  w ith  

<9 ! •  greens por d ay par c h ild . Another group o f  60 ch ild ren , 

comparable in  ago and aoele-eeohonlo atatuo and p a rt ic ip a t in g  

in  tho aehool luaeh nerved aa o o a tro la .

Tho o r it a r ia  uaod for tha evaluation  o f  the n u tr it io n a l 

atatua aero  h eigh t, v o lg h t, become lob in  v t lu a  and c l in ic a l  

condition o f tha C h ildren . A fte r  aim aehtha a f  tha ca p e ri*  

cen tal period t tho n u tr it io n a l atatua o f  c h ild re n  re c e iv in g  

graana had inproved a ig n if io a n t ly  over tho other groupe} 

p a r t ie u la r ly  w ith  regard to the c l in ic a l  p ic  to re .
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D « n d s»  a t  a l  ( 19 7 9 ) ew ad m itd  m o  th a t itud jr l a  

vtolato 109 dtoildxaa p a r t le lp a t a d  l a  a  aatoool lan e li p r « | f« M i»  

Thay w ar*  d iv id e d  l a  to  tiaroo i iM p a  o f  35 a h l ld r a a  aaato eoai* 

p a ra b lo  l a  ago* h o i ib t t  v o l f h t  and ha— o g la b la  la a o la *  O raip 

I  a e a t t a l  groap a  ao ap axab la  g r— p o f  35 v U ld v a a  w hoa  o ra  

ao t p a x t le lp a  t in g  l a  th a  aeh o o l ln M h ( dvoap XX « aa  g la —  

tha t a a a l  aehaoX lu rc h  v h l l a  grotapa XXX aad XV box a  g la a a  

37*3 g« tm ra n t lt ta  aoakad l a  a lM lA ia a  aad ix o a  a t a a a l l a  

x a a p a a t t a a ly  a lo n g  w i t h  dia a b u o l  lu aah  fa x  a  p a x la d  o f  

oavaa uanths.
*

S t  w«a abaaraad that tha oh&ldxan xao a la lag  anavaathua 

aaahad la  iv a a  ataaaftl toad lapvw ad  ttoalx n u tr it io n a l a ta ta a  

o lg a lf  le a a t ly  — or ttoa attoax gxoapa9 p a r t ic u la r ly  w ith  ragaxd 

to ttoa toaaaoglohla la a a la *



XXX* CXPKRXMDITU. FB0C P UB1

The p fa tM * stad y a sa e ly  ' I r a l i i a i l M  e f  t a l e l w  and

A n a  aapplM Nata te •  a a lM ta d  iraapa e f  pr«-M h»«l t h l ld r a a '

was t a t r la d  e a t  on yovai la fa a ta  e f  tha a | t  18*30 M ath s s f

age , a t O alabatara D ia t f lc t *
Ths specific objectives arel

Ts aasp ara  the p a v th  aad m t y i t U M l  s ta te s  s f  

e h ild re a  e sa sM lo c  e s l s lmm aad i r e s  sepplsM ated spaces t  

a s i s s  d ie t  w ith  ths growth sad s n t r i t le a a l  s ta te s  s f  s  h i Id r  a s  

she a e ss  fed  d ie t s  w ith  ordinary a s i s s ,  sk i need a l l h  d ie t  sad 

spsqas 8 a s i s s  d ie t*

Ts a sse ss  ths a a t r i t i s a s l  s ta te s  i s  t s r a s  s f  th e ir  

a s a th ly  w eigh t, h eigh t, M searoaeete s f  s h e e t, e ra  sad head 

e irew af crease  f a r  a parted e f  s i s  M ath s*

The e s p e r lM a ta l d ie t s  a s M ly  epc qee t  a s i s s ,  srd iaavy  

a s i s s  sad sh iaasd  ai&k presided  eq sa l q a a a t lt le a  e f  p ro te ia  

sad e s le r ie s *  Bat ths e s le iM  so stsa t  s f  ths M is s  d ie ts  

vere  s a ly  18) s i *  per day per ch ild  whereas sh iaasd  a l lh  d ie t  

presided 858*8 a |*  per day per c h ild  which re  sa lted  in  a 

d i f f e r  s m s  e f  338*8 a |*  e f  e a le lM  per day per ch ild *  Xa* 

erder te  a sk s  the e s le iM  eoateat e f  the sh iaasd a l lh  d ie t



aw l ap^q«« t  M l i a  d la ta  • l a t l a r i  ) f 9 « f  I I m  p n d a r 

M p p lm aatid  to  opoqtao S — 1m  i l a t  which would pro* Ida 33s Mg* 

o f  c a lc i—  par dajr par o h lU  •

M n trltlon ol c m — la  i s  o m  o f tho — Ja r  h ealth  pro- 

h laaa In Indio and la  p a r t ic u la r ly  acta  a— 1 |  pro-00bool 

obildron* (Oopalan a l « 1971)* To owarcooc th lo  d a f l -  

a iaM jri <0 i | i  o f  iro n  in  tho fo ra  o f  fo r  rows malfoto par 

o h ild  par dajrooro  o lao  fad* An 0*0000 anotant o f  iro n  non 

proa id  ad dno to poor o f fio io n ey  o f  absorption*

Thua 15 ohildvon (Orotap A) war# f  iro n  tho o rd lm ry  

naiao d lo t*  15 obildron in  (Orotap l )  voro glvom opaqno 1 naiao  

d lo t*  15 ob ild ron  in  (Group 0 ) voro given o a la ia — and iron  

anpplonontod opoqno 1 naiao  d in t*  and I f  obildron  in  (Orotap B) 

roooirod tbo okinnod n ilb  d io t  • A a n ila r  grotap o f  15 o b ild ron  

(Orotap l ) t  o f  tbo aano aga* 00a and o f  tbo oano oooio-ooononia 

taokgrontf Oorvod no oontrola*

Antbroponotrio Moonrononto* o lin io a l  and bioohonioal 

oran in  at Iona v a ra  taaad no tba o r lto r io  fo r  tho ovaltaatian o f 

oaloitan and iro n  onpplononto*

tflfftitii tf tfrt
Four r i l la g o o t  aan aly  Jath ipuran* Parlanalnknapalayan* 

▼ onbatapatfon and Oonndanpalayan in  Porlaaalokoapalayan blook



*3

la  Colabatoro D U trlM t « « r «  M lM ltd  f « i  the ftod f b « «U M  

• f  tho |m 4 fapp «rl ilxR d jr M ta b l ls M  la  thoao T llla| «a »

Thara va ft no athar faad ia i or raaaavah prajaala aarvaallf 

la  aparallaa la  thoaa v lila ia a *

8aalo>aaaaaala S«nray»

A l l  tho fa a i l lM  la  tho v li la ia a  vara ammaratad and 

•  aoala>aaaaMla aarvajr w a  iaaa a i la i  tho qvoatlonaalro 

(Aaaoanro I ) .

f t l l f t t l l  Pltf W W t P I J t f .

Oao hnadrod and tvaaty flva ehlldraa (18-JO nontha o f  

ago) bolonglag to tho poor aoo&o-ooononlo ntataa voro aolootod 

for thia atndjr fron Jothlparan* Porlaaalofcoapolaya» Vonkata- 

ptvaa and Ooaand — palayan v illa|oa» This ago group oao aolootod 

booanao of tho rapid growth at thia ago and nood for oalorloa 

pro tain  and nlnoral anppionontatlon at thia ago* Tho targot 

•hildron ooro dlvldod In to floo group a o f t )  ohlldron oaoh 

aoeording to ago# aa* ,  parity and aathropoaotrio noaonrooioata •

C and noting tho Bonoh narh onroort

Baao lino infornation on tho dlotary iatako and food

praotiooa o f tho ohildron in tho fioo gronpa van 

inordor to plan and prooood oa tho food lag t r ia l*

Xiaotod



u

T.w* funny
l i M t  food f U l i M l  lu r r a f*  nro tho m « I M tu ratc  

fo r  toot f i a l i a i i  o tfijr fta d  voighnont « • •  ooadtaetod

to U H i t  tto homo food eonounption p a lt t r n  ot tho ih lld v a a  

a id  to aaaaaa thaiv u t r i l i a a a l  a ta laa  • r i v a  ohildron fr a a  

oooh o f tho a ip a r lM B ta l «rottp« (AvB«0 9B) ond fiw e ohildron 

fron  tho a a n tra l iravp  (■ ) v a ra  sslootod raadoaljr on tho 

boots o f tbo v i l l im n a a a  o f  th o ir  poronts to oo*opomto w ith  

tho ftivoB ti|otor« A lt  tho row foods osod ond thaiv oookod 

p rafo totlon a v o io  voighod w ith  tho lovor bolsnoo np to tho 

ooomooy ot 1 g .  noia« tho proforno given  in  (innonuro 33)*

Tho individual oonsunption o f tho foods bp tho t r fo t  

ohildron woo voighod ond oorrootiono woro nodo for tho plots 

wastage ond in bo two on oonoaiptioo of onnekn. Thno nntrlont 

intoko of tho ohildron for the throo days woo ooloolotod •

Conoooition and Hotrltlvo vnlus of tho oosolonontt

Toblo X ilvoa tho oonpooitioo ond nutritive woloo 

o f tho dints ond oopplononto nsod in this study.
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PU lflfcM iiti t f  t t i  flM iitllr i f  th# l o t  — od>

I I  vaa •ba«rv«d that c k l ld r w  etu ld  t o n w i  a t  ana 

11m  20 | « (>a« « « l|h l  b aala) a f  aaraa la  m  an avaraga a laaa  

tha 20 | ( baaaaa aarn than <0 g» an noahing*

O aiaw latiag tha avp p laaaatatln a ta naat ana th ird  a f  

tha d a l ly  rain— a ad ad a&lovanaaa i t  van da# id  ad ta  d ia tr ib v ta  

tha propaaad q u an tity  a f  naina in  ta  thraa aarv iaga  aa nam ­

ing anaahf 10  g» a f  n a isa  fio u r  v a ra  vaad ta p rap art *laddu% 

fo r  tha luaah 5* ! •  o f n a iaa  vara  vaad ta prapara r le a  and 

SO |«  v a ra  naad ta prapara tha availing anaak •laddu»*

Tahla Z 1 praaanta tha d la tr ih n tia n  a f  tha quantity  a f  tha 

ta a t  faada par a h i Id par day*



D
IS

T
R

IB
U

T
IO

N
 O

F 
TH

E
 

Q
U

A
N

T
IT

Y
 O

F 
TU

N 
T

E
ST

 F
O

O
D

S 
PE

R
 C

H
IL

D
 

F
E

N
 D

AT

H H "  O «  O «  .*  3  ^  i  «  ^  i im n

H H i * .  , O • • I*4 m I • *»

8
H
K

•4 mi 1t\ S
a  "  s  i " • a  •

N K |  *.

*  . *1 H O •»O I *4 <*« I '**
N t  S  I I

H <0 3  3  9  I *  I I<A M M

. *  m  i •* i i• M K

oN 3 3 3 * 2
■  m n • i

ri p« A  N . .
O N I • •*  R R ■

•  •»8  I *  | |
I R K

30

3«*4a



3t

I f J i r t l i M t o a  > f  tkm  t M t o t i  baa ad - 1 m »

Tha r H lp « «  fo r  th « m &m  variatjr « * r «  ita a d a r llM d  

•ad iffapivtd w ith  a l l  tha M f i t f  M a t U M  a f  k jrilata la  tha 

f a l l a a i a i  vajrai

1* Laddv/pa jna m b  

1  • Qypwa

) •  Oppvn with | i a a u  

b« Toaata a a lM  ba tk  

5 « ▼ agatabta u l i a  katb 

i *  Tam rlad u l i a  hath*

lo eap tah lllt jr  taata vara  aoadwtad on thaaa ra a lp a i  

• a  too aalaatad oh ildraA  vho v a ra  aot ftAtladad 1a  tkA Atudjr* 

Thara la  aaaa Id Arabia U ta ra tu ra  t# aapport tha Aaoclaa laa  

that taata aad f la v a v r  a f  a pradvetlaa aaatrlbata  ta  l t a  

a aaap tab lllty  and aalaaa a prodaat la  aoaaptabla ta tba 

aathaxv I t  la  aot l l k a l f  ta ba fad ta tha ta v ia t  a k l ld •

Zt la  a lao  n«a a a a»r 7  ta aaaura that tha la a ra d laa ta  a  aad ara  

nat ld a a t if la d  w ith  nagattva o h a ra a ta r la t la a f f a r  axaapla 

' f l a t u l A t ' t  aaaaaa la d lfa a t lo a  a r  'la v  a o a la l atatua*«

A l l  thaaa faa to ra  vara  aaaurad l a  tha a a la a t la a  a f  tha 

la c ra d la a ta  fo r  tha avppleswAt, aad th a lr  taata  aad f la v a a r  

v ara  faaad aacpptabla aad aat aaaoalatad  v lth  any aagatlva



3*

C h e ra e ta r la tle a , by | 1 t1 b |  I l f f w M t  tae tea  im tha p ra- 

p t fa t io m  iaa laad  a f  using tu t  a o m ta io w  preparation*

V a r ie t ie s  vara  tr ia d  on ch ild ren  and tha boat aaaaptad 

raaalp aa vara  f in a l ly  se le c te d *

r n i M  t in  y n i w t i i  n i n  .t»,» n g t i t f f t a i *

Tha fending t r i a l  van a tartad  an August 1  * 19 7 1*

Tba duration a f  tha feeding vaa a la  oanths. Tha feod and 

anpplanonta vara  served d a lly  fo r  a la  daya par verb*

Lina pavdar vaa lna or per a tad in  tha preparation a f  

n alaa  ladda and nppnna vhlah  vara earead A iring tha nldnornlngv 

n ld a fte rso ea  and lnneh tin ea*  f t #  n g• a f  lin e  powder vhlah  

provides 33* ng» a f  a a la lv n  par day par ch ild  vaa thus supple* 

naatad ta  tha epaque S n alaa  d ie t*  60 a |*  a f  Iran  In fa rro u a  

a v lfa te  ta b la t  fa rn  vaa given a f t e r  the nldnornlng attack*

dare vaa takas ta aaa th a t the ch ild ren  eeaavned tha 

d ic ta  and eueplenenta carved * A record o f  d a l ly  attandanaa 

a f  ch ild ren  p a rt ic ip a t in g  In  tha faatflag t r i a l  vna Maintained 

clang vltta the a sa a t <p e n t it le s  a f  tha d ie t  aanavnad net teg 

tha p la te  wastage* I f  any*



• * w a s*  .o.f  , » W A ? ja »

For tha n u tr it io n a l m l M t i o a  o f  supplunautat v w lo w  

paranatara war# ui«4 to aaaoaa tho n u tr it io n a l atatua o f 

oh ild raa  a t  tha l u | i u l a |  and a t  tha f in a l  ataga* I t e f  o ara i

A* Aathropanatry

l«  I k a la t a l  atatua

0* O lln lo a l aaaaaanant and 9 .  B loahanlaal oxanlnatioa* 

A . Antbropoaotrri

Orovtfa o f  a h lld ro a  van aaaaaaod ia ta ra a  o f  th a ir  body 

« o l|h « i|  h a ith tt i  hand airaun faran aat am  and a boat a lreu n - 

faraaoo* Body a alghto and halgbta v ara  raoordod oaeo a  nonth* 

A l l  tha otbar anthropometry noaauranonta warn roaordad onoo 

a t  tba baginning and again a t  the and o f tha study* Tha 

u o lgh ta  la  bolag roaordad up to 0*5 g . w ith a la r a i  balaaoa*

«Blab uaa aerraatad  fa r  sara  a rra ra  w ith standard ualghto 

a f t a r  ovary a la  u a lg h lag a . Tba saaa balanaa uaa uaad 

throughout tba atudy*

Blnaa raaard lag  body halghta (ataudard halght) o f 

oh lldran  16*90 sen tha a id  la  ln p o ss lb la , aroun to haal 

■ aaouranant  uaa tokan ualug a a p a o la lly  aoaotruotad



^  A ■ J » j tAn 1  .1’^ .»l \iU\ii li».\»>\iA*i«.V^]L A-i![..\'>lAi.\.v.Ai..i.\A
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•In fan t* notor* ohova la  f ig a r o  I«  Thlo la  a wood on board 

about 5* l* *g  w ith a fftaad baad baoad and a s lid in g  fo o t f i t a t *  

Tb* In fan t « « • la id  an tba board w ith  h la  or bar baad p o o l- 

tiaaad  f  t ru ly  again *t tba flxad  board* Tba s lid in g  fo o t 

plana la  tboa no rad ta  obtain  f i r a  aontaat a it b  tb# a b l ld 'a  

h oo l. Rond Inga vara  boing takan ta tb# naaraat 0*1 «a •

( j o l l l f f a ,

Haad atroaafarn aaa vaa aaaaw nd v it b  a f lb r a  g laaa 

tap# aaaanring paaalng i t  ovar tba su p rao rb ita l r ld g *  and 

o a a lp itn l proulnanas. bandings v ara  takan to tho naaraat 

0 . 1  c a .

Ohoat airataafarnttea a f  tba child vaa Matured by 

taking tba avaraga a f  tba iasplrodand sxp lrsd  abaot aaaavra* 

a  an * tba naaraat d j  on v itb  a f lb r a  g laaa  taps* v i t b  tha 

a b lld  P ittin g  an h la rath er • a lap  * r  In a a to o l.

S b o la ta l K a tn r lty  i s  a nsaaura o f  hw  fa r  tba boooa 

a f  an araa bava prograasad tavards m aturity* not in  a la s*  

but in  shapo and tb a lr  r a la t lv a  p o sitio n s ona ta aaothar* 

aa aaan in  a radiograph* In tbaory, any or a l l  p arta  o f tho 

akolaton oan bo «aodv bat in  p ra s t la s *  tho band and v r la t  

ara  tha Boat som raalant araa a* and tba aaaa about vhlah
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■M il l a  katva* Tha boM M aturity iM i i i M n t  m i  nada by 

•N tp ir lM  tha | 1 v«k rad iagrayh  v lt h  t  a«t a f  ataadarda a a l  

a a a t | iln a  tha 'b a n  aga* (Taaaar a t  a l .  1999)*

A a tt f la -p a a ta r lo r  rad la ira p h a  a f  hand and palvfta 

vara  atadlad f a r  tva  ah lld ran  fra n  aaali a ip a r ia a a la l  granp 

a t  tha b « | l u i a |  aaad a t  tha aad a f  tha atndjr with tha h a lf  

a f  a r a d la la g la t .  Tha 'B o n  a g a ' vaa aalaw la tad by ran* 

par lag  w ith tha ataadard*£VldiU£t 3Tj

e «  fHltff i ltfrt*

C lla lo a l  a x a a la a tlaa a  vara  o arrlad  tu t  v lth  tha 

halp a f  a phyataiaa a t  tha baglnalng aad a f  tha atudy fa r  

a l l  tha ta rg a t o h lld raa  v a la g  Mia a a t r l t l a a  aaaaaanaat 

aahadala A a n n r a  XX I.

O* B f r y h f  

1*  Haanaalahlni

Hoi n g la b ia  n t ln a t la a a a f  tha f la g a r  prftak aaaplaa 

a f  tha hlaad a f  tha 1 1  taurgat ah lld ran  v a ra  aarrlad  ant 

n alag  ayaaaathahaaaaglabla aathod a t  tha baglaalag  aad at 

tha and a f  tha atndy (C artv rlg h t, I f  9 1 ) ( in w ra ra  XV)•

* •  Vr l f f ty r  f  i f  I n  A n t f  *

Tha a a r l f  naralag n r la a  aaaplaa a f  tan randanaljr 

aalaatad a h lld ran  a aah fr a n  tha aap arln aata l a d  a o a tra l
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v « r t  analysed a t  th« beginning n d  a t th« end o f the study 

fo r  e a lo lo a  oontent using o lark  end o o ll lp  method (Turley* 

1900) (um exure T ) .

9* fa e c a l  Iro a i

The fao o a l iron  o f ten  children fro n  the exp erlacn ta l 

groups were estln ated  a t  the beginning and at the end o f th e  

study using the uethod given  In MfDi (19 T 1) ( Annexore Y I)*

A n alytic  o f tooil

One tenth  o f  the dey* s  food eonsuned by eooh o f  tho 

f i v e  ch ild ren  fron the f iv e  groups were oollooted  and analysed 

fo r  ca le lu n  and iron  oontent t e  determine the oonsunptlon o f  

e a lo lu n  and iron fron  tho home d le te  o f  tho c h ild re n . This 

was done at the beginning and a t  th e  end e f  the study*

Pbytate sad o xa la te  oontent e f  th e  foods were a ls o  

ca lcu lated #  T his wee dene inorder t e  know th e  extent e f  

in te r fe re n ce  o f phytate  and o xa late  in  th e  absorption of 

ealolun#



IT . RESUIT S AND DISCUSSION

A study «o« designed to  eva lu ate  the ealoium and iron 

supplement* t o  a  se le c te d  group o f  preeohool ch ild re n  o f  tho 

ago groups 18 -30  aonths oho were ro o s ir in g  a a iso  based d ie ts*  

The growth and n u tr it io n a l sta tu s  o f  th e  ta rg e t  ch ild ren  were 

evaluated  in  tan as o f  th e ir  monthly body weight * orown to  

h ea l length9 measurements o f sheet 9 ora  and head o i r e  in feren ce  

fo r  a  period  o f  s in  aonths* The sp e o lfio  index fo r  o a lo iu a  

supplement was ‘ Bone ago* oalou latlon  through a  ray  photo­

graphs* An evaluation o f u rin ary  o a lo iu a*  fn a sa l O aleiua* 

phytate end o aa la ts  oontent o f the d ie ts  wero fu rther used 

to  throw fu rth er l ig h t  on the u t i l i s a t io n  o f d ie ta ry  oalo iua* 

Faeeal iron  and d ie ta ry  iron  were used to  evaluate  th e  a v a i­

l a b i l i t y  o f  iron supplements in  tho d ie t*  As fa r  iro n  supple* 

mentation* haemoglobin le v e l  was used as th e  Index fo r  

evaluation*

An e a r l i e r  study was ta r r ie d  out in  t h i s  laboratory 

(DevadaSy 19T4) t o  evaluate the * growth promoting a b i l i t y  o f 

opaque I  maize9 ordinary o a ls e  and skinned milk* with se le c te d  

groups o f  pro sohool ch ild ren * The supplementary d ie ts  used 

In th is  study were lsoodLario <480) and iso p ro te ln  (10  g*)*

The r e s u lt s  showed that the growth ra te  o f ta rg e t  ohlldron 

fe d  w ith opaque 2 a a ise  d ie t  ranked next t o  skimmed milk d ie t*  

An examination o f  tho n u trien t oontent o f the d ie ts  revealed
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th at i l ia  a k la n d  a l l k  d ie t  provided on exotta  amount o f 

e a le iu a  than the opaque 9 a a ls e  d ie t*  Zt eae f e l t  th a t the 

growth promoting a b i l i t y  o f sklaoed a l l k  d ie t  aany be due to  

I t e  b e tte r  q u a lity  p ro te in  or perhape due to  higher o a lo iu a  

content elnoe a l l  the other n otrlan te  were equal and appeared 

to  be adequate In th e  two exportnontal d ie t s .

The present study was c a r r ie d  out t e  answer th e  above 

sp e o ifie  question  whether th e  b e tte r  growth proaotlng a b i l i t y  

o f skinned n l lk  d ie t  i s  te e  t e  b e tte r  q u a lity  protein  or due 

t e  h igher e a le iu a  content vhen ooapared with the opaque 9 

a a ls e  d ie t .  Thus the oaln  o b jeo tive  wae to  fin d  out the 

o f f  eat o f  e a le iu a  supp la ten t a t  1  on with opaquo 3 a a ls e  d ie t 

In coaparis>n w ith s  kirns od a l lk  d lo t t when fed to  pro eehool 

C hildren fo r  a  period  o f a l l  soothe.

Apart fro o  growth retard atio n *  Iron d e fic ie n c y  an em ia  

was prevalent among ta rg e t  eh lld ren * They eonauaed about 

10  ug. o f Iran/day fron  t h e ir  hone d le te  and fro a  the expert** 

mental d le te .  But In sp ite  o f  th ie  apparently s a t is fa c to r y  

Intake* Ivon deflolonoy anaoala was found among these  e h lld re n . 

To overcome t h is  d e fic ien cy  prophylactic iron  was supplemented 

t e  the ta rg e t  ohildren In  t h ie  study.

198 eh lld ren  were eeloeted  from f iv e  d if fe re n t  ru ra l 

areas and e l l  o f thorn belonged t e  low eoele  eoononio group. 

They were d ivided  In to  f iv e  groups o f 28 In eaoh group and 

were fed  with e a le iu a  and iron supplemented opaque 2 a a ls e
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d ie t s ,  ord in ary a a lse  d ie t ,  opaque 3 a a ls e  d ie t ,  r t i r a ed 

■ i lk  d ie t and hone d ie t*

The growth end n u tr it io n a l s ta tu e  o f ch ild ren  oon- 

sunlng oalo lu a and iro n  along with opaque 1  a a ie e  d ie t  was 

eonpared w ith  the growth and n u tr it io n a l statue o f  eh ild ren  

who were fed  w ith  ordinary o a ise  d ie t ,  opaque 3 a a is e  d ie t ,  

akioned u i lk  d ie t  and home d ie t .

gen era l hack around o f the ta rg e t o h ild ren t

The ta rg e t  h e n e fie ia r io s  belonged t o  low eoononlo 

s ta tu s . The average nomthly inoone o f th e  m ajority  o f  the 

fo n i l ie e  o f th e  ta rg e t ch ild ren  was up t e  Re .300 . The (7 sv )  

m ajority  o f  the fe n i l io s  o f th e  ta rg e t eh ild ren  in  the ex­

perim ental T illa g e s  were d a i ly  wage earners or in d u str ia l 

w orkers. M inority had prim ary eohool eduoatlon. The ch ildren  

fo r  the experim ent were se lec te d  according t e  th e  age and 

they were fro e  from known d ise a se s . They were not p a r t ic i ­

pating in  any other feeding programme.

B ed e lls  o f weening and feeding p ra c tic e s  o f the ta rg e t o h ild ren i

Prom th e  data eo llo oted  i t  was observed th at a t  th e  age 

e f  tw elve months l iq u id  and s o l id  foods were not u su a lly  in tro ­

duced. At the age o f  tw elve months, 80£ o f  the in fan te  were 

not given any s o l id  foods and o f  those 33$ were not introduced 

even te  liq u id  supplements. At t h is  age 30$ have not re- 
eolvod any other food then b roastm llk .
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At the ago o f 1 3  to  34 months, 50* o f tho ch ild ren  

were given  l iq u id  and s o lid  supplements along w ith hroaot
i

m ilk* Only T* roooivod b reast s i l k  and 43* o f the ohlldron 

received  adultfood*

At the age o f  5 to  S years 80* o f  th e  ohlldron rece ived  

ad u ltfo o d . 18 *  rece ived  liq u id  supplements along with the 

adu lt food and only 8* were breast fed*

Table H I  shoos the introduction  o f  weaning foods a t 

d iffe re n t  ag es.

TABUS ZXI

INTRODUCTION OP LIQUID AND SOLID SUPPLEMENTS AT VARIOUS
AOFS (percentago)

ar
wsaa-
t a t

B reast
feed­

ing
alone

B reast 
feed ing k 
liq u id  sut>- 
piencut

B reast feed­
ing and l i ­
quid and 
s o lid  supp- 

lenont

Adult food Adult 
and liq u id  food 

supple- only 
went

i  year 20 88 50 5 m

i  • S T - 50 - 43
8*8 8 - • 18 80
8 and
above • m a m 98

The eomon weaning foods are r i s e ,  r lo e  w ith r a s a * , 

eowsmllk, pu ffed  r i s e ,  b is c u it s ,  nurukku, f r u i t s  and o o f fe e .

Table IV g iv e s  the d ie ta ry  p attern  and wean d a ily  

food eonscnptlon o f ta rg e t  children*
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TABLE XY

THE MBAL PATTER* AND MEAN DAILY POOD CONSUMPTION OP 
T AR86T CHILDREN

Name o f  the o eal Menu/Quantity oonsuaed in  g .

B reak fast Cold r le e  ( le f t  over) 9 5T /ld d li w ith  
o bu m ey/kall

Lunch l i e e  DOO/kali/eebbar 30 /rasaa  40*

Tea C offee

Dinner R ice  340/kali/soober/rasaD  30

T b li  ta b le  ihom  th at the ta rg e t  ch ild re n  aonsuned 

adult food i s  Tory n a i l  q u a n t it ie s . There were ab so lu te ly  

no sp e c ia l weaning foods fed  to  these poor c h ild re n .

The e o n  on b reak fast Ite o s  o f  the ta rg e t ch ild ren  vero 

r lo e / k a l l / id d l l .  Lnnob e o n s istsd a a ln ly  o f a  r lo e / r a g l/  

sorghum preparation  with a  watery sanbar with l i t t l e  or no 

w egstable or with r a s a a .
i

Quantity o f  raw foods oonsnuod by th e  ta rg e t  ch ild ren  

ore presented in  Table f *
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TABLE T

THE MEAN DAILY FOOD CONSUMPTION OP TARGET CHILDREN

Pood s t u f f Q uantity (g)

Riee-Partiolled/sorgtaaV
w heat/ragi iTO

Redgran dhal to
O nion-snail s

B u tterw ilk 20
Ground nut o i l 8

Prom the above ta b le  i t  l a  c le a r  th a t the c a lo r ie  and 

pro te in  requ ireaen te a rc  inadequate in  the foode constated 

bp the ta rg e t  ch ild ren * This was prim arily  due to  th e ir  low 

eoononio oonditieu  and Ate to  lack  o f knowledge twang th e  

not here on low ooet n u tr it io u s  foode wtoloh nap be fed  t e  th e ir  

young o h ild re a .

C a lo r ie  and protein  in take of ta m e t ch ild re n !

Table VI g ive s  the neea c a lo r ie  and pro te in  in take 

o f  ta rg e t  ohildrea*
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Till neon intake o f c a lo r ie s  in  th e  hone d ie ts  w e re . 

found t o  be below the reooam ended allowanoee o f ZCUR (19 T i)  

Suppleaeatat ion o f  th e  d ie t s  o f the o h ild ren  with ordinary 

n o ise  d ie t*  opaque 8 n o ise  d ie t  and skinned n ilk  d ie t has 

helped in  b r id lin g  the gap e x istin g  in  th e  intake o f 

c a lo r ie s *

Calolun and iron intake o f ta rg e t ohildrent

fa b le  V1X shows the oaleiun  and iron  in take o f 

ta rg e t  ch ild ren *
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Mean N utrient iNTRKE Of TftkGit-T CHILDREN IN

Slcnviiv̂x) M il k  GiUoiTP

J<■£*.-

Horn. DIET f  SCHOOL. DIET

RECOMMENDED fU-U>\rJANC£

Hom e  d ie t



N ern N utrient I ntrke. Of T migiET Children I n

Supplemented Opr6jje-& Nrize V iet-

Ho n e D ie t -i- School D ie t  -t Supplement

%-- f 'Recomhewled Rllonrnce.
— —  H ome D ie t
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The neon in take o f 9010100  and iron  In th e  d ie ts  

were found below recommended allow ances o f ICMR (19 T 1) . 

Supplement at Ion o f  th e  d le te  o f ch ild ren  with oaina based 

d ie ts  and skimmed m ilk d iet lnoreasad the Intake o f oaloium 

and Iron* O alelua and Iron oontent o f the oaloium and Iron 

supplemented opaque 2 malse d ie t  was g rea ter  then compared 

t o  the other d ie ts*

V l t f l a  ln t«to  o f t a r t  at ch U O rw i

Table T i l l  g iv e s  th e  moan vitam in In takes o f  ta rg e t  

ehlldrom*

TABLE V III

TOE ME AM VITAMIN IMTAXES Of TARGET CHILDREN

Reooaooa- o rd l- Opaque- Calelun Skimmed Con-
ded A l- noiy 2 and Iron milk t r o l

N utrients lowonce 
ZCMR
m i

amiss m alse supple­
mented 
opaque 2 
malse

B-Coro-
tone fhg) 1000 10 8 1 1T80.8 1T54.8 16 16 1ST

Thiamine
(Mg) 0 .6 0*9 0*86 0 .8  8 0*05 0.44

R ib o flav in
(M«) O.V 0*48 0*41 0*42 0*85 0*32

Vitam in C
(Mg) 30-60 3T*S 48*8 49*8 90*9 T .3 1

P o lls  aold
(Mg) 5 0 .10 0 199 196 196 49 28

Vitamin 019
(M  0^ - 1 . 0 0 *18 0 *13 0 * U 0*32 0 * 1 1



Thla tab l«  ih o v i th at fo l io  a c id  and vitam in Bia  

M o a u a q r  fo r  the proper u t i l i s a t io n  o f  Iran  in  the body 

ia  not present In adequate amounts in  a l l  the f iv e  groups* 

This n igh t be the reason fo r  in s ig n ific a n t  in crease  in  

Haemoglobin eontent o f the ta rg e t  oh ild ren  even a f t e r  pro­

p h y lactic  dosage o f iro n  ill  t h e ir  d ie ts *

E ffe c t  o f c a lc in e  supp lenentat ion i

Table XX shoes the i n i t i a l  and f in a l  body w eights 

and crown to  h ee l lengths o f  th e  ta rg e t  ch ild ren *



TA B U  XX

MCA If XBXTXAL ABB FXMAL BOOT VB1DHTS AMD LOTOTHS OF TIB
TABS FT CHILD ROT

Val«kt la  k «. Haight la  aa.

Dlat grata la

tka Xal-
t la l

F laal
a a a a a « a a a * a a a a a «

D lffa - Xal- 
raaaa t la l F laal D lffa*

raaca

Ortfiary aalaa 1 1 - 1 7 >.3» 10.09 0.93*0.9* 78.7 61.18 8.88*1888
Opaqaa*S aalaa 9*78 10.78 0.9J*0.87 88.1 88.6 2.3*1-0
Sapplaaaatad 
fpaqaa«t aalaa >.30 11.08 1.78*0.33 79*8 81.9 8.7*1*13
Bklaaad a llk >•8® 11.80 1.38*0.38 79*8 83*8 3.4&0.88
Oantoral >••8 10.80 0.38*0.88 78.8 73.3 1*3*0.89

Ordlaary aalaa 18-28 11.3 18.83 0.73i*0.39 89.3 91*7 8.8*0.78
Opeqae-* aalaa 10.37 11.78 1 .81*0.73 88.0 68.8 8.8*0.09
Sapplaaaatad 
apaqaa-S aalaa 10.7 11*98 1.86*0.88 80.8 98.0 3.8*1.83
Bklaaad a llk - 10 .fi 18.38 1*38*0.86 88.9 87.9 3.0*0.08
Caatral 10.80 10*38 0.38*0.77 80.7 88.1 1 .8* 0 .8 1

Ordinary aalaa *5*30 1 8 . » 13*98 0.93*0.307 87*9 90.3 8.8*0.83
Opaqaa-8 aalaa 18*39 13*38 0.91*0.61 88.0 90.8 8.8*0.78
Sapplaaaatad 
apaq«a-t aalaa 18.33 13*98 1*39*0.36 88.7 91 *9 3.8*1.88
Sklaaad a llk 18.78 18*81 1*87*0.33 63*0 88.0 3*0*0.78
C antral 18.88 18.93 0.39*0.067 8«.9 88.3 1*3*0.988

Z> M fk  ffWB i tlM 1— r w in l t  la  aad Uagtht a f

tkt m I m  N i n 4 < U t i  aad r t l— < a llk  « w «  «M p u «d  « ltk  tha aoatral.

Tka iM Y M w n li « * r «  faaad t t  kc a lg a l f  laant la  a l l  tha |r*ttfa• (•%• 

valaaa a ra  g ivaa  la  Aaaaxura V I I  ) •  Tka inaraaants la  akiaaad a i lk  

F ia t  vara  faaad ta ka a lg a l f  laaa t « ? «  apaqaa-2 aa laa  d ia l  k i l

aat a & p lf la u t  m r  aapplaaaatad apaqaa-1 aalaa d la t .
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la a s a l  et a l  (1064) found th at in  Indian ch ild ren  a t t ­

a in tin g  on low le v e ls  o f  oalo lu a (300 ag/day) auppicmentation 

o f  oalo lu a to  a  le v e l  o f 500-T00 ag/day fo r  o porlod o f  s i x  

aontha d id  not tiring about any s ig n if ic a n t  iaprovwaent In 

t h e i r  growth perforaanoe, I t  «m  Obaerrod th at th ere  were no 

s ig n if ic a n t  d iffe ren o ea  and ra d io s !e o a a tr lo  ueaaureaenti bet* 

ween the experim ental md co n tro l groups*

Gopalan (10T0) o n rried  out eaperlaenta to  deeldo whttber 

the look o f response to  o a lo lu a  vaa due to  other o b stac les in  

growth Caused by protein  or c a lo r ie  d eflo ien ey* A dditional 

o a lo r le s  and protein  were suppleaented and even in  eueh s itu a ­

tio n s  I t  was found that the increased oalo lu a intako was not 

asso c ia ted  w ith  any s ig n if ic a n t  lnprovoaent in  growth or phy­

s ic a l  developoent*

fa b le  x  g iv e s  th e  aeon weight and length o f th e  ta rg e t  

eh ild ren  according t o  the expertnental group^ reg ard less  o f 

ago d ifferan oa*



TABLE X

MB AH WEIGHT AND LENGTH OF TARGET CHI LIKEN ACCORDING 
TO EXPERIMENTAL GROUPS

Diet Group
Weight in  kg* Length In  on .

In i­
t i a l

w _a1 D iffo -  I n i -  F in a l renoe t i o l F in a l D if fe -
renoo

ord in ary  n a ise 11*2 9 1 8 , 1 1  0 .86*0.0106 86 .2 88*? 2.42*0 .0 0 0 1

opaque 2 n o ise io .e 12 ,0 0  1 . 19 * 0 .0 14 8T ,G 90*8 2.9 2*0 ,68

Supplemented 
ftpaque 3 a n ise 10 ,8 2 12 ,2 8  1.4 8 *0 ,20 6 84.9T 88*40 3 .5 2 *0 .0 ?

Skinned m ilk 1 1 * 1 1 2 , 2T 1 , IT *0 .140 83,88 88*8 3 .14 * 0 .19

Control 10 ,8 8 11* 8 0  0 .T 6 *0 .0 1 80,8 82,8 2 * 1*0 ,0 8

T h is t a b l t  m a a l i  th at ealelum  and iron m pplonoitod 

opaque a n a i i t  d ie t group eb lld ren  were b etto r than th e  ether 

groupe with regard  to  th e  Increment in  height* Skinned n ilk  

d ie t  ranked f i r s t  w ith  regard  to  in crease  in  weight* But the 

d iffe re n c e  between th e  oaloiun and iron  supplemented d ie t  and 

skinned n ilk  d ie t  were not s t a t i s t i c a l l y  s ig n if ic a n t*

T ab le  XL in d icates th e  growth index o f the ta rg e t  

ch ild ren * |g t|g l|. m 100) (Swaalnathanf 19 T 1) .
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TABUS XX

QBOWm INDEX OF T ARGET CHIUREX

Diet gronpe I n i t i a l F in a l

Ordinary maise 0 *15 0 .1T

Opaqne 9 maiae 0*14 0 ,15

C alo lno  and iron  eupplenented 
opaqne 2 maiae 0 * 15 0 , 15

Skinaed m ilk 0*16 0»1T

C ontrol 0 * 16 0 , 1 5

Growth index o f  the oh lldren  show th at the ta rg e t 

ch ild ren  were in  normal growth at the beginning end at the 

ond o f th e  etndy*

Table XZX ehows the aeon headt arm and ehest eiroum- 

ferenoe t f  the ta rg e t  ohlldren*
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Tharo v «r «  s i fU f iM M  fta > r«i«ili La tho 

■cats s f tho a n ,  Iwad u d  shoot a ifaw fa ftM a a  s f  tin  

aklldraa fealaaiai ta tho e a la iw  and Ira *  swpplonoatad 

apaqaa«t  aalaa l i a t  aal alrlanad a llk  d ia l otar ard iaarj 

m I m  d ia l, ay tfM -t aalaa d iot and haaa dint*

lH tM »

aa larla  paatariaf vadiagrapha a f hand aad palvla 

vara takaa fa r tit ahildraa in aaeh graap a l tin bagia* 

alag and at tin  and a f tin  steady (r ia n a i^ f i  oslsina aad 

iraa aapplasaatad grasp ahavad iaarasaata in  baaa aga bait 

vara ant algalflaauat• Hals night In din tea tin  Inhibitory  

M lla a  o f phytoto ptaaant in tin  aaraal in  tho sbanrption 

a f a a ia in .

This atadp aaggaata tin t tin  dw latal rstsrdstlsn  

fonod in  yotaag ohildron any ho dno to onorgy yrotoin  

dofioioany* In addition Titan In A and ealolan dofioionoy 

any ho nloo oranlnl footoro in  praaotlag growth*

Tablo XXXX shows tho horn ogo o f tho tsrgot 

ohiidrsn* Bono ogo woo eolswlatod hy oonporing tho

radlagraplu with tho standard (Tnanor a l . ip d l)
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TABLE XXIX

BONE ABE OF THE T ARGET CHILDREN

Group
Bone age

Xni- In o re-

, ^ 0  aohronologloal
100
age

t l a l meat In i­
t i a l

I  n or 
moot

ord in ary n alse 1 0*4 07 2

Opaque-2 n a lse 0*6 0*8 40 15

C alo lu a andiron 
supplemented 
opaquo-2 m aise U O.G T5 2 1

Skinned m ilk 0 .6 0*8 30 16

C ontrol 0*6 0*4 20 10

Mean 0*6 12 *0

£  0 .2 2 ♦  6*8

The above ta b le  shove th a t th e  ln ereaen t ta  bone age 

o f th e  ch ild re n  who reo elved  e a le iu n  and iro n  supplemented 

opaque-2 n a lse  d ie t ranked f i r s t *  T his inorenent e igh t be 

dne to  th e in creased  aaonnt o f onloiun m ppleaeated  to  th e  

d ie t*  But th e  increm ents were not s ig n ific a n t*

Table X I? shows th e s k e le ta l sta tu s o f ta rg e t 

ch ild ren * C o rtic a l th lokn ess o f th e  fo su r was measured at 

th e  d istan ce o f h a lf  the maximum p e lr io  width from the low est 

po in t o f o ant act between the acetabulum dad the bead o f the 

femur*

%



TABLE XX?

SKELETAL STATUS O f  TARGET CHILDREN

Area of XXX
uetaoarpnl and and net near- Foenr c
its phalanges pal bone 

**. M i

In i- In o re- I n i- Xnsre- I n i- In o re -
t u i neat t i a l t i a l ncht

O rd in ary  n o is e 46*5 4 .0 1* 0 0*3 3*0 0*8

Opaqne-2 n a ise 80*0 4 * 1 1* 0 0*3 4*0 0*T

C aleiun  and iro n
SUpplOOHMtted 
opaque-2 n o ise 03*0 4*0 1 .0 0*0 4 * 1 1* 0

Skinned n llk 00*0 4*4 i .T 0 .4 3*0 0*0

C ontrol 40*3 3*3 1*0 0 * 1 3*0 0*3

Mean 3*93 0*3 0 .08
♦  0 .3T ♦  0 *15 ♦  0*0

S k e le ta l s ta tu s o f th e  ch ild ren  shoved th at th e  r e s u lt s  

wore not s t a t is t ic a l ly  s ig n ific a n t*

C aloiqa in tak e  tctsus n rln a ry  and faecal ealc lw n i

Line ponder SIT  tag* nos supplemented to  opaquo-2 

n a ise  dOet t e  eq u a lise  th e  ca lc lu n  content o f t h is  d ie t 

w ith  th a t o f skinned n llk  d ie t*  L in e powder was included 

in  th e  nldnoralngp a id -aftern o o n  and lunch preparation s and 

ch ild re n  oonsuaed i t  q u ite  e a s ily *



The t o t a l  Intako and exoration  o f S a le  lun  by the 

ta rg e t ch ild ren  i s  presented in  th e ta b le  XV*

TABLE XT

TOTAL TUT ARE AMD EXCRETION OF CALCIUM BY THE TARGET
CHILDREN

C alc inn ng«

Qrmx»m E x e r t io n "
In take

U rine Feaoee
-  Balance

Ordinary n a lso 288 82 108 ♦  88

Opaque-2 n a ise 288 T i 10T ♦ 110

C ale iu n  and iron  
eupplooented 
opaqne-2 n o ise 820 19 0 220 ♦ 1T0

Skinned n llk 12 10 305 685 ♦ 160

C on trol 188 3T T6 ♦  T6

Mean 100*8 
♦  3T*9

The re te n tio n  o f e a lo in a  in  th e  e a le  ion  and iron  

•npplenanted opaqo^-2 n a ise  was g re a te r than th e  other d ie ts*  

Skinned n llk  d ie t ranked next* The re ten tio n  In  the o alclu n  

snpplenented d ie t wee not s ig n ific a n t  and t h is  night be due 

to  th e  in te rfe re n ce  o f o x a la te  and ptqrtate in  th e abeorption 

o f  ea lo in a*

Table XT! shoes th e ph ytate end o xa la te  o on ten t o f 

th e  d iffe re n t d ie ts  which n igh t hare In te rfe re d  w ith  the 

absorption  o f  ea lo lu a*
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TABUS x v i

PHTTATE AND 0XAL1TE CONTENT OF VARIOUS DIETS

Group Phytate
MS*

Onalio
■ i*

a c id

O rdinary n o ise 380 10 0

Opoque-2 maftse 386 19 7

Calcium  and Iron supplemented 
opaque-2 n o ise  386 199

Skimmed m ilk 3 10 19 0

C on trol 370 188

B ffw t  at lro »  i w l o i r t r t t w i

Table XVII g lre e  th e mean haemoglobin content o f

th e  ta rg e t ch ild ren *

TABLE xni
MEAN HAEMOGLOBIN CONTENT OP THE TARGET CHILIXU3I

Group
Mean va lu e  (grams per 100 ml)

I n it ia l F in a l Increment

ord in ary n a ise TtfO a.e 1 .6
Opaque-2 n oise 6*8 8 .9 2 . 1
Calcium  and iron  supple- 
meuted opaque-3 an ise T »i 8.G 3 .8
Skimmed m ilk 7 * 1 •«8 8 .4
C ontrol 6«G 7 .7 i . i

Mean ♦
1 .0 4  
8 .88

tIDO ( A rerogi) iO *80/100 ■ !
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Judged bjr th e  WOO standards n i l  th e ta rg e t ch ild ren  

in  th e  f iv e  groups were anaenie t e  s t a r t  w ith* Greens was 

. supplemented in  e l l  th e  d io ts  sw e p t the co n tro l one which 

lnproved the hasaoglobin  content o f th e  ta rg e t ch ild ren * 

Supplea ent a t ion o f iro n  in  th e  fo ra  o f fe rro u s su lp h ate 

t c  th e  opaque-2 s a is e  d ie t improved th e  haemoglobin content 

and i t  was not s ig n ific a n t*

T able YTIXI g iv e s  th e  percentage c la s s if ic a t io n  o f 

ta rg e t oh tld ren  aooordlng t c  th e  se v e r ity  o f anaem ia.

TABUS m ix

PERCENTAGE CLASSIFICATION Of TUftSET CHILDREN ACCORDING TO 
SEVERITY Of ANAEMIA

Normal M il/  M oderat/* S e v e r/
Groups I n i- P i- I n i- P I- I n i- P i- X a l- P i-

t l a l n a l t l a l n al t l a l n al t l a l n a l

o rd in ary
■ a lso 10 16 50 54 20 15 20 15
Opaque-2 aa is o  15 20 52 8 1 23 18 10 8
Calcium and 
iro n  supple* aented bpoqu<
2 a a ls s 1 1 35 58 60 25 5 5 N il
Skinned s i l k 12 IT 54 53 22 < 20 12 10
C ontrol 15 8 45 49 32 82 8 18

*A  d e fic ie n t o f upto 2g/iOO a l*  o f haonoglobln from tbo 
nornal m an (TOO standard) i s  considered a s  n lld *  2 to  4g/ 
n l*  ae m oderate, 4 g . or nore/100 n l .  as se ve re  onaeoia*
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Due to  high prevalen ce o f ana ostia among th e ta rg e t  

ch ild re n  propfcyaetie dosage o f iro n  «a« supplesanted with 

opaque-3 n a ise  d ie t*  T i l l  lnorooaod the haemoglobin content 

o f the ta rg e t ch ild ren  and in  torn  deeroaaed th e ■ •v e r ity  o f 

anaemia among th e  ta rg e t  ch ild ren  to  a  great extent*

Oopalan J&, a ^  19T4» sta te d  th at th e prevalence o f  anaemia 

deereased with In creasin g  age* Moderate and severe  degrees 

o f anaen ia were nore freq u en tly  seen in  younger ch ild re n  

below 9 y e a rs o f age*

T able XXX g iv e s the mean intake and excretio n  o f iro n  

by th e  ta rg e t  ch ild ren *

TABLE XXX

MEAN INTAKE AND EXCRETION OF IRON NT TRE TARGET CniUHEJI

Groups In take
Iron  ng* 

B aoretlon  
Faeoes

Balance

o rd in ary  n a ise 93 99*9 ♦  0 * 1

Opaque-3 n a ise 91 90*9 e 9*8

Oalelsm  and iro n  supple* 
nanted opaque-3 n a ise 80 *9 T9«0 ♦  1* 8

Skinned m ilk 30 99*8 ♦  0*8

C ontrol T.9 f .0 ♦  0*9

Mean 0*88V«0O
♦  0*490



The r t a u l t i  o f tho iro n  supplonanta tjo p  to  the opaque-2 

a& lai d ie t shoved th atth ere  « m  l i t t l o  ineroaee in  tho abocar­

p i ion o f iro n  when eonpar od to  n i l  tho other d it t o , L ayrleee  

ot a l  (19 73) h art ohoon th at taaise noal to  vhieh  60 ng o f 

fo r t lf le a t io n  iro n  in  tho fe rn  o f fo r r ie  eh lo rid e  hat boon 

addod p o ra lto  tho noon absorption o f only 0 ,3  ng* o f  iro n  in  

on iron  depleted po p u lation . In tho  present study a ls o  tho 

ra te  o f absorption  o f iro n  in  tho iro n  supplemented opaque-2 

n o ise  d ie t was h igher than tho other d ie ts  but was not 

s ig n lfle a n t*

Apte end Venkat aohalan (19 34 ) shooed th a t iro n  abeor- 

ption  fron  d ie ts  eontain ing phytato  sen bo lnoroased by in -  

oreusin g d ie ta ry  eale lu n * th e n o sin a l absorption  being observed 

when tho d ie t  contained igoo ng* oalolun*

However, tho d ie ts  o f th e poor segments o f  population  

in  In d io  are  not only predom inantly e e re a l based* eon tain in g 

high phytato* but th ey are  a le e  le v  in  oolo lup and oeoorblo 

so ld* Iron  absorption  from n oh  d ie t s  nay* there* be expected 

to  bo poor* Chenloal balance otudiee snploying suoh d ie ts  

gave valu ee  fo r  iron  absorption ranging from T to  30$ w ith  

an average o f 19 $  (A pts* 1908)*

gopalan (19 70 ) has suggested th at fa r  a l l  p ra o tle a l 

purposes th e average not absorption  nay be o an si derod not 

t o  M ood  10 $ .

OU
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C lln lo a l Q g a iln a tlw u

The o lln lo a l p le tn r i o f th e  ta rg e t  o h lld ren  at th e  . 

beginning and a t  the end o f th e study ie  presented in  

Table XX*

TABUS XX

CLINICAL PICTURE OF TARGET CHILDREN

Symptoms

ord in ary
mains

Opaque-8
m aise

Calolnm and 
iron  supple­
mented opaque- 

8 n a iae

Skinned
m ilk

Cozw
t r e l

In i­
t i a l

F i­
n a l

I n i-  P i-  
t l  a l  n al

In i­
t i a l

F i­
n a l

I n i-  F I -  In t - P l-  
t i a l  n a l t l a l  n a l

P ro te in  e a lo r ie
M aln u trition
M ild ia • to 8 10 0 1 1 f 18 10

Moderate a 1 8 - a - a - 8 1

Severe dB» m m — — - - — * -

Vitam in A 
d efie ien o y a 8 4 8 8 1 8 1 4 4

Vitam in Boom- 
p le x  d e fio isn o y 8 8 f 4 T a f 8 8 T

Anaemia i t 18 at 18 80 10 80 18 ao 18

The noet predominant e lln lo a l syndroms mere n ild  fem e 

o f p ro te in  n a lo rie  n a ln u tritio n  end anaemia* To eo n sid o rab le  

extent vitam in A d efie ien o y  and B eonplex d e fic ien cy  eynptons 

were a lso  present* The number o f o h ild ren  m anifesting the 

vario u s symptoms o f d e fie ie n o y  d ise a se s  had dooreased t e  a  

g reet exten t at th e  end o f the stu<hr e sp e o ta lly  in  th e



oalo lu u  and iro n  aopplflM ated d ie t and skinned n llk  d ie t In  

nonpar In  on w ith ord in ary n a lsa  d ie t*  na-eupplenented opaque-2 

n a lsa  d la t  and hone d ie t*

In  •oB 0ln i|0Q | t h is  study denonstrates th e  fe a s ib i l i t y  

o f laprovin g th e growth o f ch ild ren  by supplenentlng lo c a lly  

a v a ila b le  llnepow der which w i l l  In crease  th e  absorption o f 

Iron  and n ice  h elp  la  the growth o f bones* T h is a ls o  suggests 

th a t c a lo lu a  d e fic ie n c y  i s  a  c r u c ia l fa c to r  In th e  a e tio lo g y  

o f sk e le ta l re ta rd a tio n  In young ch ild ren * Suppleaentatioo 

o f Iron  In th e  fro n  o f fe rro u s su lp h ate ta b le t  In  excess aso u tt 

hoops t e  In crease the haenoglobln oontent and w il l  prevent 

annm I h t e  a co n sid erab le  exten t* T h is supplem entation nust 

be c a rr ie d  out fo r  a  longer t in e  t e  get good r e s u lts *

R esu lts chow th a t the growth pronoting a b i l i t y  o f 

skinned n llk  d ie t In  the previous study was due t e  I t s  b e tte r  

q u a lity  protein  and not due te  i t s  h igh er o alelu n  eon teat •



V . SUMMAHT AID CONCLUSION

A study wee designed to  evalu ate th s  o a lo iu u  ant iro n  

eupplenents In  ad d ition  to  a  noioo based feed in g  to  t  seiootod  

group* o f prosohoOi e h lld re u  o f the ago 18 -3 0  so u th s. The 

growth and n u tr itio n a l s ta tu s  o f the ta rg e t ch ild ren  sere  

evaluated  in  te rn s  o f th e ir  monthly bo^r w eightf  crown to  

h eal len gth 9 noasurenento o f o h eet, an* and head o irennferenoo 

fo r  a p erio d  o f s ix  nontbs. The s p e c ific  index fo r  oalo lu n  

onpplenent was 'BoneaQo' c a lc u la tio n  through x ray  photographs. 

An evalu ation  o f food c o lc la s # u rin ary  o a lo lu n v faeo a l e a l -  

o iu n , ph ytatc And o xa la te  content o f th e d ie ts  were need to  

throw fu rth e r  lig h t  on th e u t il is a t io n  o f d ie ta ry  o a lo la o .

As fa r  iro n  supplenentation haenoglobln on fin g e r  p rick  blood 

oanplee was used a s th s  indsd fo r  eva lu a tio n . F aecal iro n  

end d ie ta ry  iron  a n a ly s is  wore c a rr ie d  out t o  evalu ate  th e  

oral l a b i l i t y  o f iron  oupplonents in  tb o  d ie ts*

An e a r l ie r  stud y co s c a rr ie d  out in  th le  lab o rato ry  

(Dovadae, 19T4) to  eva lu ate  tbo  'grow th pronoting a b il i t y  

o f opaque»2 n a iso 9 ord in ary n aiso  and skinned n llk  w ith 

so leo tod  groupe o f preoohool o b lld ro n . The oupplonentary 

d ie ts  nssd in  th is  wsro is o o a lo r is  (480) and iso p ro te in  (lo g *)*  

The r e s u lt s  showed th a t th e  growth r a t e  o f ta rg e t ch ild re n  

fed  w ith  opaque 8 n a iso  d ie t ranked next to  skinned m ilk 

d ie t*  An esan lnetlon  o f the n u trien t content o f th e  d ie ts  

revea led  th at the skinned n llk  d ie t provided an excess anount



6k

o f m U I w  thaa kho spaqaa-t a t i l t  d ia l* Ik waa fo lk  that 

tha growth pvaaotlni ab ility  o f sklaasd Bilk d ia l Maf ba'daa 

to l i a  kokkor qaallty  pro tola o r  porkopo tfaa to k lp av  oo l- 

slwa o obtook alM o o i l  kho other attkr loots vara aqaal «sd 

appeered to bo adopts to la  kko two aaporlaoatal disks*

Tbo prosoak study was carried oat to aaowar kho 

a hows spas i f  is  qaastloa whothor tha hokkor growth praaaklac 

ab ility  of aklasad a i lk  disk is  das to hokkor qaallty pro* 

kola or daa ko high or calolua soakoak whoa soar a rod with 

kho ftpa^uo-l aaiao disk* Thus tho aala  objective wos ko 

find oak kho of foot o f sa ls lias sopplaaaata kioa with apaqao-9 

aaiao disk la  osaparlaoa with shipssd a ilk  diet* whoa fad  

ko praaobool ohildroa for a period of ala souths* Oalalaa 

laokako kablots war# oaakly aad could supply only loss  

aaaaak o f oaloiao( khorofar# low cost ladlgoaous souroo* 

l ia s  powdor waa supploaoatad la  kho opaquo*9 aaiao disk aa 

a so area o f aalctua* $if  ag* of liao  powdor which proridod 

331 ag • of oaloiaa waa aapploaoatod par child par day*

Apart fraa growth rstardatisa* iroa <hfioiaaey aasssria 

waa pravaloak ausng target ohildroa* They ooaowaad about 

10 ag* iroa/day fraa their boss dlaka aad froa kho aapari* 

aaatal disks* Bat iasplta o f this apparently satisfactory  

la  take* lroa daf Ioiaaey aoasala waa found spang thoa ahil** 

drop* To ovorooao this dofloloasy prophylookid iroa waa 

aupploaontod 60 ag/day/ohild ka kho target ohildroa in  

this otady*



Tht r  m u  I t s  o f tb s study revea led  th at a l l  tb s  ta rg e t 

oh 1 1  dr«n belonged to  la s  soolo  eoonoalo sta tu s*  They oonsuand 

adult food in  Tory su u ll q u a n titie s  and th ere  v e rs  ab so lu te ly  

ao sp e c ia l weaning foods fed  to  then* The o a lo r le  requlreuent 

was fbund to  be inadequate in  th e  foods eon mined by the ta rg e t 

ch ild ren * T his was p r io a r ily  due to  th e ir  low eoonoalo con­

d itio n  end duo t e  laeb o f knowledge osong th e  Bothers on low 

eoet n u tr it io u s  foods which nay be fed  to  t h e ir  young ch ild ren *

The mean in tak e o f c a lo r ie s  in  the hone d ie ts  wor e 

found to  bo below tbw reoouasnded allow ances o f ICMft ( 19 T 1) . 

sw ppleucntatlon o f th e d ie ts  o f th e  ch ild ren  w ith  ord in ary 

n a ise  d ie t ,  opaque-2 wolse d ie t and aklnsed n llk  d ie t  has 

helped in  b rid gin g the gap e x is tin g  in  tb s  ln to k s o f  s a la r ie s *  

Ths a s an ln tak s o f o alo lu n  and Iron  in  th e  boos d ie t s  wore 

found b slo s  reooaaended allow an ces. Supplem entation o f  hone 

d ie ts  with u a is s  based d ie ts  and skinned n llk  d ie t lnprored 

th s  sa le lu n  and Iren  sontent o f th e  d ie ts  o f ta rg e t sh lld ren * 

lu oorporstion  o f  lin o  ponder and iro n  ta b le t  In  opaquo-2 

n a ise  d ie t in creased  o a lo iu a  and Iren  content*

The ln oren eats in  body len gth s and w eights o f ssp p le - 

osnted groups o f ch ild ren  were found to  bo h igher than th e 

co n tro l group o f ch ild ren * But th e  lnoreaexits onong th e  

th re e  n a ise  based and sk lm ed  n llk  d ie ts  were so t s ig n ific a n t*  

The lno resen ts in  head* ora and ohest sireu w feren cs o f the 

supplsnented groups o f ch ild ren  were not s ig n ific a n t*



A n terlo -p o eterlcr n d lograp h a o f h u d  and p e lv ic  o f 

th e  e a lo lu a  and iro n  supplemented opoipted M il#  d ie t ch ild ren  

shored lnorenente in  boneage bat th e  inorementc were net 

s ig n ific a n t*  T h is n ight be (hie to  the in h ib ito ry  action  o f 

ph ytate preeent in  the C erea l in  th e  absorption o f ealo lon  

o r due to  too  sh ort a  study p eriod  or other co n stra in te  in  

th e  groeth o f  th e C hildren* Inorenente in  th e  area o f XXX 

n etaoarp al bona and feon r were th e re*  but the insrenonta were 

not e lg n if lean t anong the ta rg e t o h lld ren .

The reten tio n  o f e a lo lu a  in  the aaXeiun and iro n  

eupplsnontod opaque-2 naine d ie t was g re a te r  than the other 

d ie ts*  Skinned n ilk  d ie t  rain ed  next* The reten tio n  in  th e  

e a lo lu a  supplemented d ie t t o s  lo se  e lg n lfle a n t and t h is  

n ight be due to  th e In te rfe ren ce  o f a a t le te  and phytate in  

th e  aheorptlon o f ea lo lu a *

Judged by th e  Clio standards a l l  the ta rg e t o h lld ren  la  

th e  f iv e  groups were anaenla to  s ta r t  w ith* 35 g* o f green 

le a fy  vsg etab lo s ware supplesanted in  a l l  th e d ie t  a eewoept 

th e  oontrol one* which inproved th a baenoglobin content o f 

tho ta rg e t ch ild ren * Supplement at ion o f iro n  in  th e  fo n t o f 

fe rro u s su lphate to  th e  opegue-2 naine d ie t inproved th e 

haeaolglob ln  oontent upto SSd*

The r e s u lt s  o f tha iro n  supplem entation shoved th a t 

th ere  woe only v e ry  l i t t l e  (3!$) lnoreaent in  th e absorption  

o f iro n  wbea eoapared to  a l l  th e  other d ie ts *



The noct predominant c l in ic a l  qrndroM i were w ild  

fortte o f  p ro te in  o a lo r le  m aln u trition  and anaemia* 5 to  f .  

percent r it a a in  A d efio ien o y and B complex d e fie len ey  were 

a ls o  presen t« The ta rg e t c h ild re n  who had the v a rio u s a y -  

ptoos o f  d efio ien o y  d iseases had decreased to  a  g rea t extant 

a t  the a id  o f th e  study e s p e c ia lly  in  the oaloftna and iro n  

supplemented d ie t  group and A im e d  u llk  d ie t group in  ©co- 

par loon w ith ord in ary a a ise  d ie t*  unsupplemented opaque-2 

w alse d ie t and o on tro l d ie t*

In  oonoluoiont  th is  itn ^ r  demonstrates th e  fe a s ib i l i t y  

o f improving th e  growth o f ch ild re n  toy supplem enting lo c a lly  

a v a ila b le  lim e powder fo r  a  lon ger period under co n tro lled  

con d ition s* supplem entation o f  proph ylactic iro n  fo r  t  

lo n ger period  t c  the anaemle o h ild ren  night improve the 

hem oglobin oontout o f the ta rg e t ch ild ren  and n igh t prevent 

anaemia to  a  con sid erab le extent# R esu lts show th at the 

growth promoting a b ilit y  o f sk lusted n llk  d ie t in  th e  previous 

study duo to  I t s  b e tte r q u a lity  p rotein  and not the to  

i t s  h igher c a lc in e  o out out*
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AMMBXORB I

Q uestionnaire to  o llo lt  inform otion on Soolo-se ononis 
background o f th e  fn lU « i»

X* i *  S e r ia l number i S tre e t*

3 . Sample r l l la g e t  Rouse Ktnbert

XX* Household p a rtic u la rs*

a *  Nano o f the head o f th e fam ily 
ln te rrle e e d t

b* Hereon In to rrio eed i
(re la te d  to  th e  head o f the fam ily)

e* R e lig io n

1. Hindu / — 7

X# C h ristla n / — 7

3* M uslin 7— 7

4* Others
(■ p m lty ) / 7

Caetet

Type o f fam ily

1. Muolear C Z J

3. Jo in ft /— 7
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AWnOCURE ZZI

N u trition  Asaessnsnt sehedulat 

S.Hoi

Mum o f  tho v illage/B loekt Onto o f  Assesenent

Nano o f  tho oh ild t S XX
In i t ia l  P in a l

Naan o f  hand o f tho fa a l ly i

Boys/dir le t  Agei

O lin io a l asanlnatlon X XX

Anthroponetrr

111 Ldafth (on ) 
i l l  Weight (k g )

C l into a l enaninatloni

S tt Lo m  o f  lu stra  
8t9 Thinning 
3t3 Sparse 
2t4 Dlseoloured 
2tS Easily  pluokad

£ 9 8 2 1

i l l  Moon faoa (P u ffy  oheeks) 
(Boggy ohooka)

111  Naas la b ia l dysehaoaa

Qontd#«*«»
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H a lli

10il Kollonyohln finger nallo

l i l t  oedese 
i l l l 3  mar o n u s

Mueoalo skeletal gy steal

ta il craalotabea

ia i2  Beading o f r ib s

laiS Knook-knoe, Bo* leg e

1214 Epiphyseal enlarges on t

I3 i0  F ro n ta l and p a r ie ta l bossin g
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M RSDKE XT

HAEMOGLOBIN ESTIMATION Bf CTttMAT HEMOGLOBIN METHOD

1 .  Drobkins D iluent eo la tio n  

Sodium bioearbon ats 

Potassium  oyunids 

potassium  fe r r lc y aald e 

D is t ille d  v o te r  to  make <

1  I .

0 .0 5  f .  

0 .3 0  g . 

i  l i t r e .

This vo lu tion  should not he used a f t e r  i t  fo re s  a  

p re o ip lta te  on the bottom o f  th e storage b o t t le . The so lu tio n  

i s  preserved in  a  dark brown b o ttle  and p re fe ra b ly  under so ld  

sto ra g e . I t s  preparation  and handling should be done w ith 

g reet s e re .

Procedural

1«  E xactly  5 n l .  o f D rabkln 's d ilu en t so lu tio n  i s  
Measured in to  a dry te s t  tube fron  a b u rette  or 
a  p ip e tte  w ith su otloa bulb*

2 . E x a c tly  0 .0 2  n l .  o f blood i s  tra n sfe rre d  t u  a  
standardised  Haemoglobin p ip e tte  in to  the d ilu en t 
so lu tio n , u su a l e a rs  in  f i l l i n g  end cleaning o f 
loaded haeacglObin p ip e tte  suet bo observed.

9 . The p ip e tte  ie  rin sed  th ree t in e s  w ith th e d ilu en t 
so lu tio n , w ithout allow ing the form ation o f a i r  
bubblee in  the so lu tio n .

4 . The blood and th e  d ilu en t ere  thoroughly mixed 
by th e  ro ta tin g  the tu b e .

9 . 10  a im ites t in e  i s  allow ed fo r  the form ation o f
th e  oyanraethemoglobln.

9 . 9 n l .  o f d ilu en t so lu tio n  i s  used a s  b lan k .

T . w ith  green f i lt e r  No.340 th e  readings are taken In 
a  photoelectric colorimeter.



Calibration Procedural

1 .  t o t a l M ood iro n  ia  determined by v a a i 'i  «*tbodt 
This determ ination would ( i r e  abso lu te anount o f 
H oenaglobln.

3 .  E x a c tly  0*03 a l»  o f th is  known blood sample i s  
Measured a s  a bore in to  5 -0 , T .5 , 10 .0 , 13*8  and 
18 *0  M l. re sp e c tiv e ly  o f d ilu en t so lu tio n  and 
n ixed by ro ta tin g  the tu b es. These so lu tio n s a re  
non equivalent to  blood san p les con tain in g re s­
p e c tiv e ly  10 0 . IT | 5 0 , 40 and 90$ th at o f the 
o r ig in a l so lu tio n .

3 .  The In te n sity  o f the co lou r i s  read  using green  , 
f i l t e r  840 ag a in st d iluen t a s  M ask  se t a t aero 
O.D.

4 . On a  graph paper a standard graph is  draun using 
th ese  haenoglobln con cen tration  and corresponding - 
d m s lty  v a lu e s .



AKHEXTOE T

ESTIMATION OP C.ALCITOI 
(Mwthod o f e ia rk  and e o lllp )

R»ag«njg»

1 ,  Aomaulun o xa la te  4& to la t lo B

a. Aomcnle (V/T) solution

S* P o tM stin  permanganate 0 ,0 1 X . prepare fre sh ly  
boforo nm  by d ilu tin g  stock  0 ,1  H so lu tla n

4, En pnlphurlo aold,

Prooedursi

8 g« o f  tk o  food sam ple and 8 g , o f fa e e a l not to r  

wore tra n sfe rre d  In to  a  o ru e lb le  sep ara te ly  and they were 

kept over f i r e  and ch arred . Then th e charred  am p le* were 

kept In a  w a ffle  ftxrnooe fo r  4 hours end asked . The ash 

thus obtained was d isso lved  In  a few drops o f o one eat rated  

hydrochloric a c id , tra n sfe rre d  In to  a  100 n l ,  standard f la s k  

and node np to  th e mark w ith  d is t i l le d  w ater. T h is ash 

so lu tio n  was nssd fo r  the estim ation  o f oalelnm  and Iro n .

One m l. o f  u rin e  was taken fo r  th e estim ation ,

1 .  One n l .  o f the t e s t  so lu tio n  m s p ip etted  out 
In to  a c le an  t e s t  ta b s ,

8.  Added 8 m l, o f d is t i l le d  w ater

8 .  Added a drop o f aettnrlorange Indio at or (The 
so lu tio n  turnod pink)

4 .  Then added a  few drops o f o n o n is  t i l l  th e 
so lu tio n  turned y e llo w .
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8 * Added a drop o f eoneentrated hydrochlorio acid* 
The e o la tio n  turned pink*

6 * The te s t  take was kept in  a b o ilin g  w ater bath 
and th e contents were allow ed to  b o ll*

f *  After cooking, added 3 n l .  of 4/fl amonlun oxalate 
and a drop of aanonla

8 * Allowed I t  to  stand overn ight*

9« C en trifu ged  the contents*

1 0 * washed w ith aooonla, repeated the process t i l l  
the supernatant was fr e e  iron  o xalate*

1 1 *  The o xa la te  fr e e  p re c ip ita te  was d isso lved  in  
ZM su lphuric acid * heated tc  T0*C and t it r a te d  
again st 0*01 K potassium  poraanganats* The and 
point was th e appearance o f p al#  pernanent pink 
o o lo u r.



WJEXJJHE rx 
ESTIMATION Of IRON

822&25&1*

1 . 30$ sulphuric acid  At R. (30 i l ,  Concentrated
sulphnrlc ac id  d ilu ted  to  100 a l , )

R* Saturated potassium per sulphate solutions f  g .  
potassium per-sulphate are d isso lved  in  g loss 
d is t i l le d  water and the solu tion  made upto 100 ml*

3* potassium thiocyanate 40$ solutlont 40 g  potassium 
thloeeyanatc are d isso lved  in  90 ml* g lase dis­
t i l l e d  water* 4 ml* acetone added and the volume 
made upto 100 ml*

4 . Standard Iron solution! 0.T032 g* ferrous ammonium 
sulphate Is  dissolved in  100 ml* glass d is t i l l e d  
water* and a fte r  the addition  o f  3 ml* o f  I t l  
Hydrochloric acid* the solu tion  Is  made upto 1 
l i t r e  and mixed throughly (1 ml *  0*1 mg* r e )
The standard solution is  prepared fresh onoe in  
s ix  months*

working standard solu tion  (0*01 mg* lron/n l) is  
prepared by d ilu tin g  the above solu tion  ten -fo ld .

(Hotel For iron estimation ail the reagents used should be 

fr e e  iron* Use o f  g lass d is t i l l e d  water i s  preferred* I f  

use o f  reagents containing traces  e f  Iron Cannot be avoided* 

i t  should be seen that the f in a l solution e f  standard and 

te s t  contain Id en tica l quantities  e f  those reagents con­

ta in ing  iron as Im purity).



Stanvrzd Curve For. Iron
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Procedure!

To an aliquot (6 .5  a l*  or loss) o f tbs  u lneral 

solu tion  enough voter Is  added ( i f  nee ess ary) to  sake up 

to  a TOlsme o f 6*8 s i *  follow ed by 1*0 i l .  o f  304 sulpburle 

a e id f I  ■ ! «  o f  fo tasslua per sulphate solution and 1*8 u l» 

o f 400 Potassium thiocyanate so lu tion . The rod co lour that 

developed is  measured s ith  in  30 n ita teo  at 54<Mu
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