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XMTHOPUCTJOK

Children nre the a l r m  o f  • n a liM *  i>Md n u tr it io n  

In childhood i d  o f  pareuount Inportoneo in  fe s te r in g  tho 

ph ysica l*  nontai and euotlonn l hoaith  and drouth o f  pepule* 

tion  ( n m d a i  oft a l » 1971 )*• Hoolth in  a b i l i t y  to  p a r t ia l*  

pato f u l l y  in  a i l  nopooia  o f  U fa *  XI in  tho r o a u lt  o f  

toad n u trition *  T * lv noon today • vast u a jo r ity  o f  tho 

world 'a  ch ild ren  are aalaouriahed o r  uadornourlahod* Mai* 

n u tr it io n  i a  p r in a r ily  duo to  inadequacy o f  food t f  tho 

r ig h t  q u a lity  and quantity* In  e p lte  o f  a igaiM eant in *  

oroaaoa ia  food production^ tho a v a i la b i l i t y  o f  food could 

not cope up with tho onom ouo inoreaae in  population* la  

r ucr aa* (1971)* war no* M alnutrition  can wreak havoc w ith a  

cou n try 'a  growth p oten tia l*

frdn  tho n u tr ition a l aftand point ch ild ren  below M vo 

yeare* ore tho neat vulaorahla group* They aon a titu to  over 

15 P*r coa t o f  tho population  ia  India* Tho p rosp erity  o f  

tho a c tio n  w i l l  depond upon tho w ell being and tho optlnun 

develepuent a f  tho00 huaon roaourooa* S t ia  tho b ir th  r ig h t 

a f  every ch ild  to have adequate hoaith  cere* aduaatlon and 

food fo r  a happy future (Chandra* 196K and United notion  

Children*a Fund* UOTCKF* I9 7 » )5#**

A t n  given tin e*  nearly  one to  two per cent a f  the



ch ild ren  An the eeoaeni t a l ly  poor e w e w i  t ie e  e f  Sadie 

n an ifeet entrant eigne e f  r r o t e U  C e le r ie  M alnu trition  

(PCM)* The M jo r  bottleneeh  An the d ie te  e f  theee 

eHAldren Ae e e le r le e  end net p ro te in  (Oepalan* 1968)^*

The extent e f  n a ia u tr lt lo a  anong the vu lnerable greupe 

in  n p a rticu la r  e o m n lt jr  aeede te  he eeeeeeed end 

•a ltab le  neaeuree eheuld be taken te overcome the nelady*

Sevadae and ftadharuknani and Jayaranaa

(1978)^* eoneider eupplemeatary feed in g  pregranne aa n 

■eet prom ising and e f f e c t iv e  aeaeure te  lnpreve and Main* 

ta in  n u tr it io n a l etatue* ftpeclal feed in g  progrewnee have 

keen An exietanee fo r  e nonber e f  yearn* bat At Ae on ly  

in  the Fearth Five Tear Flan* that each feeding progrannee 

have been reeognieed ae part e f  the n ation a l progrannee* 

Thin e e e e n tia l and argent tank nuat be inplenented in  the 

F ifth  Five Tear Flan* The nethede e f  feed in g  pre$eehoel 

ch ild ren  need inproveneat*

D iet and n u tr it io n  eurveya carried  eat in  India 

reveal that the d ie te  eeneuned by a large n a jo r it y  e f  the 

pepu lotion  are tweed nalalyr on eerea le  eueh •• r ic e *  wheat 

and naine ( t o r  Id Health Organ!nation* VUO* tH 9  and 

Devadae £ j, o i  . 1970)**** The awlae v a r le t ie e  preeently  

cu lt iv a te d  in  India con ta in  10 te 18 per cen t to ta l  

p rotein *  However* the q u a lity  e f  th e ir  p rote in  Ae peer*
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lack lN f la  lb «  aaanatia l aalaa aclda*. I f i l iW i tryptophan 

aad iso lau a laa*  Maaca prnductian a f  a  hybrid a a lsa  la  

which theca aalaa aalda ara praaent la  the requ ired  

q w n t i t ia i  w i l l  b m  a d ir e c t  b e n e f ic ia l  e f f e c t  aa huaaa 

n u trition *  s«ab  aa e f fo r t *  aada la  Purdue O n ivara lty f WA* 

la  1964* raaultad la  the opaque*! n tra ln  e f  aa la a * r ich  

la  the aalaa a c i d a .  lye ln e  and trjrptephan* Purtharmara tha 

laaalna and laa laaa laa  r a t io  a f  Opnqua*2 aalaa la  aora favour* 

a l ia  Iforitht ord in ary  aalaa (Alrahaa and FracMnj1971 and 

Paadya , 1971 )*® *"*  Svaalan than (1973)** oplaaa that tha 

graataat Inpaat aa n u tr it io n  w i l l  cone from tha gaaatla 

upgrading o f  eonmaaly eonauand carnal*

Tha aalaa M at a a f tha Indian  A gricu ltu ra l haaaarah 

X aatltuta hava auacaadad in  lacorparatln g  tha opaqun*>2 

gaoa in  anaa a f  tha arap n traiaa a f  aalaa adapted to  

Indian  con d ition s*  In y ie ld  t r ia la  conducted in  aur country* 

tha Opaque-2 designated aa ’ shakti** haa given  jria ld  which 

approached Gaage*5 tha hast developed double aroaa hybrid 

a v a ila b le  a t  praaant (4ala* 1 9 7 1 )**•

Thus "Green R avelu ties" haa brought out a ls o  athar 

new v a r ia t io n  a f  high y ie ld in g  aalaa w ith  greater re s is ta n ce  

to draught and higher p ro te in  contant (Davidson and Pa a m ore  

1971 and Kyaal aad Matarajsn* 197*)***** • How fa r  thaaa



p r M it la i  m v  • tra in s da va lop ad in  Ind ia  la  a u tr lt la a a lljr  

valuabla  In Inman d la ta r la s  naada ta ba atudtad*

Thla supplanantar? faadlng pracraana vaa an a f f o r t  

In that d iraatlaa*  I I  vaa eanduatad an aalaatad praaehoal 

ah ildran  r t o f ln i  from a n  ta thraa yaara a f  a fa  in  tha 

v il ia c a *  Pooehlpur ta avalnata tha a ffa a t  a f  an Opaqua»2 

nalaa v ia to r s  in  taraia a f  tha growth a f  tha ahildran* Tha 

fIndiana a f  th ia  atudjr w i l l  ba a f  ln taraat ta adn&nlatratai 

and n u tr it la n la ta  in  th a lr  plana fo r  aupplanantary faadlag 

pracranna fa r  praaahoal ahildran in  tha aanlnf psora*



XX • RKTIBV OP LIT BUATUR1

The r « v lm  o f  lito ra tio r*  p c r t t la ia c  t «  th is  study 

i s  d iM u M cd  under the f « l l« v in |  headings*

A* Importance » f  (««<1 a n t r l l iM  fu r  presahoel 
ch ild ren

P* a•••••la c  ItM n u tr it io n a l sta tu s  s f  tbs
preaeheel ch ild ren

C* Prevalence s f  P rota in  C s ls r is  M alau tritisn  
cncag p roscbool ch ild ren  i s  India

0* Opaque** n o ise

sod K* f e e d i i i  t r ia l s  v it h  Opaque** n o ise  l a  
evercen lng n a la u t r l t ls a .

A « | n ^ r ta a se Mo f  M̂ eed .nstr l  t l e n .f e r .p re sshe s l .c b l ld r e a i

C hildren ars the wealth o f  a nation* ' 1 hare are ears  

than 200 n i l  l ie n  ch ildren  in  our country* O tnoct care uuet 

be eacrciasd  to prouots th e ir  health  (Baaut 1971 a ad Raju 

aad Suadarawalllt 1971 ) ^ #*^* Dorados and Eeswaraa (1 9 1 7 )'*  

and Dewad as ^  epiaa that teed autrfttlea i s

oas o f  the major fa c to r s  respon sib le  f o r  the nalatenanco 

s f  h ealth  and physica l f i ta s a s  c f  nan* According to  

Sai Derg Peered. ( 1 9 7 1 )**  and Bwasiaathaa

(1 9 7 3 )'**  there i s  a c la s s  re la tio n sh ip  be tween growth, 

n u tr it io n  and national dewolopnsat*
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A c h i ld 's  s a t ir e  fu tu rt l i f t  i t  deterM ined9 U  e  

i r t a l  eat#n t9 bjr the fow l provided durlac h id  t a r l f  f ta r t*  

S t fio u t  d lt t t r jr  d t f i t i « M i « t  ft* till*  period  9 w i l l  damme 

h ie  h eelth  la  maeeroue ways • in h ib it  growth9 eap phyeieal 

•trenttb and p o ss ib ly  rob h la  o f  the ehaaee to  a t ta le  f u l l  

Mental developMent (Sen9 19 i)|  &impmom9 19*31 *atymnar•yen* 9 

1971 and A la , 197t),3 ,# * ,,5 # 2 **

Peed p rn e tle e e 9 attfttudee and ftntahe e f  the »iearly 

yearn a f fe e t  food  eb o leee  end consequently the n u tr it io n a l 

etn tus throughout l i f e  (Kerry e l . 19**)*^»

The dluennlene e f  M a ln u tr it io n  in  our country are 

a p p a lia g . M alnutrition  in  ra p id ly  beeealng • o r io le  w ith 

neat e f  the v le t ln e  ae than ch ildren* Mere than 100 a ll& ie e  

ch ild ren  in  India ere  on the verge o f  n u tr it io n a l d isorder*  

C hildren vho aurvive M alnutrition  hear s u b f i le  eeare •

Mental end physica l*  Vhea they becone a d u lte 9 they are 

freq u en tly  unable to a t ta in  noraal working eapaeity  even 

w ith adequate d ie t*  8e  ch ron ic  M alnutrition  necke the b a d e  

aln  o f  nation al davalepnant and hind are l t e  e f f e c t iv e  

r e a l is a t io n  (Anna end hennt 19*2| T*erg9 1970| nevadae, 19T1 

and Reee9

P ersisten ce  o f  high Infant and ch ild  M ortality  • kO 

par aant in  In d ia  ne agalnat ala to  e ig h t  per cen t e f  ether



T

4 m I « p lo |  e o u a tr ia i • du» to aa ln u tri t lo a ( i t  • M tio u t
“toO bstruction^  tho f s a l l y  planning t m lt m u r  (tin h a (  19iB| 

Prafeha, 1971 and J in , m t ) 3 , ,3 3 , l< .  M alnutrition  a ls o  

•auM t ttnattd  growth' iaoraaaod s u s c e p t ib il it y  to  

in fe c t io n  and in  cone eaeaS' parwaaantly inpalrod lo a n in g  

and behaviour* I t  la  thus a grave throat to tho q u a lity  

o f  tho w orld 's  a oe ia l fa b r ic  ( J o l l l f f c o ,  19**1 King 196J|

A u trot* 196ii| Nr|| 196I| icr in sh a v ' 197* and Donald' 
l^ l| 3 l»33 i3 t| 3T i3B | 39t

ThnOf tho food ah ildron  r e ce iv e  dotoradaoa th o lr  

who la  futura * How stron g , m a r t ' su ccessfu l a ad happy thoy 

w i l l  to  fta in fluonood  by n u trition *  Thoro i s  g roa t dangar 

that a l l  tho la b erlou a ly  wrought and f l r n iy  sh ort a had 

development plana fo r  Ind ia  w i l l  bo awopt away in  a t id a l 

f lo o d  o f  huuan a a la u tr it lo n  (Krtahaaawany9 19*7 and 

C lfr ln o t  m i ) ^ * 11 .

B« A a n a a l^ MthaMn w tr lt in a l_ a ta tu a j o f <|»roaohoolTOhlld£oni

In  nany dowslopod co u n tr ie s ' laok o f  r o lla h lo  data on 

tho variou s napoota o f  s h lld  haalth and development haro 

coa trlbu tod  to tho n la d lro o tlo n  o f  onphaala In  ooaa o f  tho 

b o a o flo la ry  progruaw a t o  overcome M alnutrition* Tho nood

fo r  baoolln o  otudlos on tho n u tr it io n a l sta tu s  o f  young
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• h ll4rM  la  c r u c ia l  (Aatrobua, 1971) • t ia tr lU tiw l

M fv«]r» »ir« itU a d td  to d o fln a  w t r l l i o u i l  p r «b l«M  la  

on u t m  and to a t  fc*M llM * •cainat vhlah n u tr it io n  

p vtfraaats  eoa be aarrlad out and th e ir  i ip a t t  bo 

■M iurad (VMOt 1919)®, Tho b oee lla e  otu d loo  ohould 

Include 1

t ) m o to ry  eunreyo

b ) Aathrepoaetry

aid t )  C lin ica l  oxn a laa tioa .

•• L W ,n £ i.,fsu ry iy«

l>l*t eurveye can bo q u a U ta tlta  oad qu a n tita tive  la  

nature* tho foruer lo  q u ick ly  oorrlod  out o «  lo r  go aarplo 

whereaa tho la tto r  requ ired  o great d oo l o f  tloM oad work 

to aooooo tho food ia toh o  o f  o H a lted  uuubor o f  pereona*

I t  l o  o d v lcob le  that o  q u a llta t lra  a u m jr  l o  fftrot aadoi 

oo 00 to  o b to la  knavlodfO o f  tho food o tu f fo  oad tho r e la t iv e  

p rop ortlooo  l o  vhloh they auro ooaoaooljr eoaitaod  by tho 

coaaun lty  eurveyed* Thlo eoo bo doao by o  oyataaaotfto 

quo a tl oanalro • T h orooftor ,  tho quooti ta tto o  survey eoa bo 

■wdo oa oo lo o  tod oauplo (N icW i, 1965) ^ #

kkAeeordiag to Aykroyd ( 1 9*2) ,  rood oad A gricu ltu ra l

Or goal a o tloa , FAO oad Parry ( i9 € C )^ »  otud loo o f
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d lo ta ry  la ta k o  «M a lftta tt aa a o o o a tla l part t f  aajr cauplo ta  

n u tr it ion  ourvoy* p r«v id i«|  ia fo rn a tio n  #a au trlaa t 1  at aka 

l m l * |  aouraaa « f  au trlon ta» rood hablta9 food  proparatloa 

praetieoa  aad attitudaa* &uah ln fo ra a tla a  la  aaodod fo r  

■ a d ify la c  tho a i l a t la i  oaonanlat a g r icu ltu ra l aad food 

— i fa w a t  p o lio y  progrannoa*

Tho throa day food walghnoat proooduro oon aiato  o f  

dotoradaing tho aoouat o f  oaoh food fttoa ooaauaod hy a 

fa a i ly v group or in d iv id u a l fo r  thrao dayo* Bath adlhla 

food  aaod ia  tho proparatioa  a f  aach n oa l la  woighad 

(iCM NDf A atatftotftoal atudy waa aarriad out to

aanpara tho affiaaa& aa o f  a randan day» throo day and 

••van day walghnoat la  fn a l lia a  by Tookor i i  (1 9 < 7 )^ *  

Tho ra ou lta  Aadftoatod that a throo day walghnoat would bo 

aat a f f i o lo a t  aa that o f  tho oowoa day walghnoat9 I f  tha 

d lo ta ry  v a ria tion  l a  tho day to day U fa  la  aot largo  aa la  

tho aaaa a f  low aoeia*ocoaoMla group a l a  India* bundar^iaj 

l i  £ l (1971) * op lao that whoa Ind iv idu a l l a  taka a f  a rural 

group ara to bo atudiod tha foad walghaaat la  tho baat nothod 

o f  ahalao* According to ICNWT) ( l9 < 3 )^ »  and Thianayaana aad 

I!aaunajBthaRto (197^)^°* tha d la t  ourvoy quodtlonnairo a ls o  

had yialdad in form ation  o f  a s a o n t ia lly  tha anno aharaatar aa 

that abtalaad l a  tha data ilad  d ir o o t  aaaauraaait a f  food

lataka*
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b* AatteM w lr r i

AatbrapoM trjr ft* e*na*rn*d wftth th* M t a a r m a t  

• f  th* w a r i« t l* a  * f  th* p h ysica l d la on s isa  and th* ***** 

eoa p *e ltl*a  * f  th* h i*M  t*djr ( J * l l l f r * * 9 1 9 (1 )^ *

Ocpalsa *ntf B***M «ra Ha* (9961)*** fc*a u d

Crlp**a say that p h ysica l M «m ur*»«ata

«*r*  r * l* t* d  t*  th* * u tr i* * t  intake* Aathr*pow*try oaa 

b« m n  p h y sica l asasur*a*at* su*h a*»

9* Hody aas* as ju ried  by w *i«bt

ft* Linear d la*n *l*a  •• Judged by h * i*h t

sad ft* C erta in  e ircua f*r*n e*a  l ik *  thos* * f  h*ad9 
eh*at and ara e irsu a fsreae**

Th* S lrouafcrone* * f  th* h*ad ft* r*co*a issd  a* a* iap ortaa t 

index * f  la tra -u t* r in *  growth and d*w*lopa*at (Prasad * t  a l .  

1 9 7 1 )^ *  Th* weight chart i s  *  t o o l  with vh id i e x is t  la*  

knewlcd** o f  n u tr it io n  esn b* tran slated  in  t*ras 

a p p lica b le  * t  w il ls * *  i*w*l (M orl*yt 9979

Th* r* la tlw *  acrftt* o f  warlous sa th r*p «a *trls  

a*a*ursa«at* w*r* assessed  through eoaparisea  t f  th*ir 

aedian walu*s and * * r r * la t io a  e * * f f ie i* n t  b*tw**a th* 

s*w *rity s f  P r*t* ia  0*l*rft*  M alnutrition  oa oa* and weight
A

on th* oth*r,(ttao and S i n g h /9970)***
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•• s M d U f * a& itom

M*u|k ( 196* ) ^ *  regard# a 11 n iv a l m m I m I I m  i i  the 

• ia p l t l l  and U t i l  part o f  the m i u a t i o t  i f  hu— a  m t r l t l t a *

I t  i s  U attf oa the t ia a lM t io a  o f  eh a area believed  ta be 

re la ted  ta laedequate a n tr lt lea *  that aaa ba even or f a i t  

l a  aaparf&alal e p it h e l ia l  tleeuee* ak la  aad aaeeuletttre* 

J e l l l f f e e  aplaea that the ehaapaaaa and r e la t iv e ly

•aay orraa ln ation  a f  n u tr it io n a l aaaaaaaaat by neana a f  

• l la ia a l  a real net ion  hare eoaetlaea lad to the aeaunptioa 

that the Method la  e in r le *  qu lek ly  Mentored by the barInner 

aad y le ld e  reau lta  that are aaay to in terp re t*

C * r r e y a l e w MQfMr r o t o la MC<lorla_W alaM t^ltlaaMaa a a f<>£reaahoal 
ehilrtren la  In d ia im m m m m m m m mm m m m 9 • • m m

I f  oaa axaalaaa the data a v a ila b le  in  India* there la  

aa evldenee to onppert the thaala that d la ta  ae eaten by 

the people lach  ■ ia ln a i qu an tity  e f  protein* Oa the contrary* 

the d ie t ary  lack  I le a  In  anerry  foeda ta  avoid  the body* 

a a ta b o lla la r  the p rote in  (te iranan lan  e t  a l .  19411 Marayana auaaiy 

at o l » 19711 Palaeebrannnlan* 19711 Sakhatna* 197® and 

Prabha* 197*J5®*****0 **1•**, Tbaa the Major bottleaeek  m  

the d ie  t o a f  preoehool eh ild ra a  aa fa r  na Ind ia  in  eorteer ued 

la  V alerie d a fia ien ey*  Althourh the p ro te in  Intake in  

eeen larly  aa tla faatory* alaae d la tn  are d e f le le a t  In a e lor lea *



f- : I
I t

• aaaaidarabla p t t p t r l i t *  a f tba 4 i« l« r )r  ^ m t l a  aay Hi 

n p H t « i  to  too 4 iv*rtod  toward* p ro v id ia i  ta a v ir  «ad M f  

not bo a v a il*  b io  fa r  Moot la*  tbo pro to la  to o d t i Ao • 

r o a t l t  thara la  vlda£apraad t t t t t i a  C a iorla  M alaotrltiaO  

(P arp ia ,

Tbo N atlaoal X aatitata  o f  I t t r l l i M  ra oa a tly  

partia ipatad  la  a oouatrjCvtda ourvay o f  tba l i o t a r y  

pattoro  o f  15,000  pro ao heal a b ild ra a  t a la n f la i  ta tba 

paar aoala«a*aa*ala gvaap l a  ola  d i f  fa r  ant aantrao 

vbiab  p r M lt a a l l f  roproaaato o i l  tba ragiaaa o f  tbo 

aauatry* Aaalyala o f  tba data obavad that vhftla f t  par a oat 

o f  tba eh lld ra a  aurvayad bad • aa Soria lataba that on# bo lav 

thair vaqttlranaat la v a if  aa ly  35 par aoat varo ao land aqua ta 

ia v a l o f  p ra ta l a lataba* Aaotbar atw iy vbftab taaludad-tha 

an a lya io  o f  tba d io to  o f  praaabaol ab ildraa  la  rv ra l araao
iRe.

a f Couth Sadia obavad that aaarly  50 par oaat o f o h l ld r o a  

had d io t o  d o fiO la ot la  oa lo r loo*  By aaaparlaaa, tba 

par aaataga o f  ab ild ra a  w ith  d ia ta  d a fia la a t  ia  p ra ta la  

vao aafytf* that la  o f  la to ra o t  i o  that* thoro o ro  ao 

a b ild ra a  with d io to  ad aqua to la  a a la r ia o  bat d a fia la a t  la  

pratala 'i X* abortv tba aa la rie  lataba a f  tba ab ild ra a  vaa 

d a fia la a t  ta aa aataat a f  abaat 30 par aaat (Oapalaa aad 

B ailor •
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XadiM  <li«t i s  os* btM d os cersa ls*  c s r s s i  i r * la  

p ro te in s  a r t  to a p lM  and heterogenous a iitu v a s  s f  s  lore#  

■ w h ig  s f  m p U t t l f  d if fe r e n t  lypaa o f  M olecules*

Ths I d a a t t f i t a t iM  s f  in d iv id u a l proto la  fra ct io n s  

respon sib le  fo r  tho poor B io lo g ica l Value o f  p ro to la s  

i s  s f  iwM aso p ra e t lo a l velue i s  r s  soar oh aland a t  coa otie  

lap  r e v u e  at o f  th s n u tr it iv e  q u a lity  s f  tho p ro to la s*  t h is  

fa s  boss anply d e e e o tr e te d  in  th s oaso s f  M l i s f where ths 

oth an sl so lu b le  s o la  fra c t io n  uas known to bs sxtroaoljr  

d s f i s ls a t  i s  ly s in e  sad tryptophan* A ssarsh fo r  low sain  

autaats led Marts* Bates and Kalson a t Purdue U n iversity  

i s  Noveuber* 1966* to tho d iscov ery  o f  b i f i  lv s la s  

n atast gone do Cigna tod as Opaque** anise* Th*s gsas Changed 

ths p rote in  oou p os itlon  sad is crsa ssd  tho sea toat s  ly s la s  

and trjrptsphaa con ten ts  in  u a lse  sods spars* The in corp ora tion  

s f  Opaque *  t  gens in v o lv es  c ro ss ia g  ths course n o to r ia l  

s f  th is  gone w ith prowl sing adapted ls o s l  brooding n o ta r ia l 

(Hanson* 1961| Vonhatofcn s t  e l .  19**1 Seoulnothan o t  a l*  I970f 

Aanani and Oupta* 19?0| Austin* 197* and Singh a l .

Opaque • *  naisa  v a r is t is s  d i f f e r s  fron  eth er hybrid 

v a r ie t ie s ,  la  severa l aspeeta* Thia hybrid naisa was fron



a* I f  p * I l i u t « J  hack aroaa progeny, th# autant ( * m  

ta ia «  r t c a a d v a *  TM r a t io  o f  gern to  ondaoperu i l  not 

ioorooood  bat o a l f  tho amiao aeld  ooo too t o f  tho 

ondoapera la  o lte rod *  Tbo and oapcra fto f lo u r y  iaatood 

o f  korayi Z t aakof a o fto r  • to r t illa * *  oftth • a lig h t ly  

ooootor taoto*  Z * in 9 tho n u tr it io n a lly  ia fo r io r  pro ta la  

l a  roduood to h a lf  tta* aaual aoneontratlon  and g lu t* 1 1a 

la  douMod* Both lya iaa  and tryptophan ora approxim ately 

50 por «o a t higher and leu cin e  la  lower than la  athor 

hybrids 9 tlaua larprcrlng tho balaneo between 1 owein* and 

la o lou o la a  (ttaw art and Frock 1962 and 01ark9 

Noraal co ra  eoataiaa g* lya ln o  por 100 g* o f  p ro to la  

while O^a^oe • t  contain* 4 » f  g* Other d if fe r e n c e  la  

aaiao a c id  ooa p oa ltioa  are lea* o tr lk in g *  Thla iaaroaood 

lyaiaa aoatoa t can bo a ttr ib u te d  to i

Soluble.
a« Znoroaaod lya iaa  l a  tho a c id  aaiao aald  

fr a c t io n  A

k* Znoroaaod lya iaa  la  tho co in

and a# a red u ction  la  tho r a t io  a f  aein to  g t a t e l ia  
(F red erick ,

A ccording to Swaalnathaa £ t  (1970) * ® 9 tho b io*  

chem ical baale f o r  tho laprococM nt l a  tho aaiao a c id  waa 

dooroaaod ayathooia o f  a o la  w ith a oo la c id  oa t lneroaao ia  

tho non co in  p ro to la  ayathoala* M«rta ( lp 6t ) ^ 9

Broaoaai (|966)** and Abuja f t  (1 9 7 0 )^  opine that tho



M ia  e f f e c t  o f  the Opaqua • I  fan* i l  to reduce tho 

qaantaa o f  tho p v o lu la  fr a c t io n  in  tra in  and to eoneoul|?tantly 

lneroaoo tho prof>ortlon o f  other p ro te in  fra ction #  namely 

albunln# i lo b u l in  and c lu to l ln *  The a n a ly t ic a l  rooultO 

o£ Optqao • 1 nalao obtained o t  C a lifo rn ia  U nleerelty  arc 

Clean bolowI

P rote in  fron tion Ordinary Malao• nn«nnnn«nnnno»
Per ten t

Altunin M 13.1

O lobulln 1.5 3*9

Prolanin 8?.8 >••8

O ltttolin kOmk 50*0

Abraham and fran co  * iea  tho amino no id

oontont (cron e  par 100 crane o f  p ro te in ) no fo l lo v a i

An|ao to ld Ordinary Opaque -  S

Seeleucine 5*0 3*«
Leuelne 1 1 * 1 8.0
Lyolno >•8 8*0
Mothienine 3*0 8 .5
Phony la inn i no 9.% 3*8
Threonine 3*5 3 .3
Tryptophan 0*8 1 .0
Valina T .* 5 .8



Thi M ia o  a d d  een p oe itiea  shown an ineraasa in

iyaina and tryptophan coat ant a {.a Opaqus • t  os ft an as 
1 ,0  • 

coupsrad tho ordinary naiao fre e  which i t  l a  derved and
h

a lso  an istproveeent in  la u d n o /la o lo n c ln a  r a t io  (ibrahaa, 

1 5 7 1 Karl  ( l ? 6i ) ^  Concluded that Opaque • I  naiao 

endeeperu ia  lower l a  etarch  than nornal o a r lo t le a  with 

conaoquont redu ction  in  a lc o h o l y ie ld in g  ca p a c ity , although 

the fo m e n ta tio n  char enter ft a t ica  are a a tla fa etory*

Tho p rote in  c f  the endoepem  o f  nornal naiao not 

i t n  hoeegenous countorpart nanplon n t  in te rv a ls  a fte r  

p o ll in a t io n , wore fm o t io n e d  b y  n M odified Osborne 

proooduro by Murphy end Dolby t e lc o  tod fro o t io a a

were *ubSeated to mmtno ncid  o n e ly e ic  end ntorch g e l  

e le ctrop h ores is*  Tho ro e u ltc  ehowed that Opaque • S 

■wise had n decreased content o f  ^ein  and 1  acrescod
fQ

q u e n tlt ie c  in  g lu t s l in  and lysine* Swaninsthan* (19^9) 

nine shoved that Opaque • S smiao ondoapom  contained 

tv ion  an anseh na ly a in c  and tryptophan, 30 per ren t 

•ore a rg ia in o , n op a rtic  acid and g ly c in e  and 30 per Cent 

loan alanine and leu cin e  then ord inary  naiao* The eauoe 

c f  these ehaagee 1 c  n osrked red u ction  ia  the le v e l o f  

g lu te lln *

C arefu l in v e stig a tio n  on the r o le t i r o  produotioa 

o f  hiljjbeteaia content in  d if fe r e n t  hybrid v a r ie t ie s  o f
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■ n iM  vaa ca rried  out by NagaraJam ( l 9T t ) ^  by aaraaalaf 

• la rge  miafcar e f  m i a t i a a  U  an a lta a p l t# id e n t i fy  the 

•train# that aw jr be re  a le  tent te A fla v in *  JCaeh v a r ie ty  

van a r t i f i c i a l l y  in fe c te d  under labor#tery  a oa d ltien a  

by in ocu la tin g  n known tex le  a tra in  o f  A .fla v in *  the 

caper intent proved that Opaque • S naiao vac narked ly  lean 

•uaaeptible in  tern s e f  tox in  produ ction  while Deeean 

hybrid  and ether v a r ie t ie s  were s o r t  au a eertitle*  Abrahan 

( l9 7 1 ) '®  repertad that Opaque -  I  f lo u r  when uaod a t  >0 to 

30 per cent le v e l i e  qu ite  aatftefaetory fo r  bread baking 

purpose# free  the te c h n ic a l ' ecanonic and n u tr it iv e  view 

palate*

Although good noureaa e f  p rote in  e f  both nainal and

plant o r ig in  ore a v a ila b le  l a  India* la ck  e f  purchasing

power naked a^dnal source a la rg e ly  u n se lla b le  to the

eeoneuleell)r  handicapped eeetions o f  the population*

Conooquontly* there i e  widespread p ro te in  C a lorie  M alautri*
tvtla a  ( Pendye* 1971) • Ta than# group naiao nan ba a

najar aouraa e f  a a lor ia a  and p rote in  (C lerk* ! 9W ) ^ »

Mai an con tribu ted  about 90 n l l l l o n  tottneijtf p rote in  

annually to  the hunan d ie t*  An Inprovenent e f  95 per cent 

in  tke p ro te in  value #9 naiao would odd the equ ivalent o f  

f iv e  n i l l i o n  tonaso o f  p ro te in  to  the world*# t o t a l  supply
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• f  th i*  v i t a l  au trleat*  Thla would wok# • ow batM tlol 

ooatrlbw tloB  towordi rodu tlag  the current o o t lM lo d  f lo h o l  

pro ta in  d e f l e i t  a f  5 • VO M illion  toaoea* I t  la  obvlowo 

th e re fo re 9 why tha dliaaw ary a f  Opaque • S aaiaa haa 

raeelved  world-wide a tta n tla a  ( uiefce9 1978)***

Ovar f iv e  a i l l l a a  tanas a a f  an ise ara produced 

on aiaU y 1ft India* ■'ivar 90 par cant a f  th is  produetien 1ft 

ftaad d l r a e t l f  aa buna a fa  ad* XI la  her#9 that tha kf* 

Opaque • S aaiaa asp p la y  an laportant ra la  aa a rioh  and 

ahaap source a f  aa lariaa  and p rote in  (Paadya9 1971)*** A 

a e jo r  iaeraaaa fraa  90 ta 99 par aanfc in  tha p ra ta la  le v e l  

l a  obta in ab le  avan v ith ou t on iaeraaaa 1 ft y la ld a 9 a e re ly 9 

through tha laproveaeat 1ft p ra ta la  q u a lity  a f  Opaque • > 

aaiaa (itarlharan » 1 .  19*9 and Lawna* 1949)*^***

8 * feeding t r ia l s  with Opaque • 8 aaiaa In avaraamiaa 
aalnu tr 1 1  i on t

11ia a w a ila h illty  a f  Opaque • 8 s t r a in , provided 

w eiaatiata  with an appartua lty  a f  ta s t in g  tha ra la  a f  

leuelns l a  the psthogsnaeie a f  a ie o t la ie  sa id  dafie lan ay  

« a « i  aa iaa eaters* ta lovady ( t 970) fi* fad pups9 d i t t o  

hasa<^>ft Opaque *  8 aaiaa whieh la  law in  Isualns* They 

d id  not develop  the dlaaaaa9 while blank league oould be 

lm u sed  v a s t ly  with Oaaaan hybrid whiah haa a high laualna



A' *

I f

soncoatra tloa *  B itv M i th«M  two v a r l t l l t t  o f  M lM |  

tho tm u a t o f  ioo lou o ln o  awl t« U m  or# not d iffa ra a t*

fidMolaoa do Sou so odd tHilv* do O llw olra ( tO ?t) 

owaluatod tJu pro t o la  q u a lity  o f  Opaqwo • l  aa iao in  jrouni 

•ad adult r o to  m p U y lo c  a ltr o fo a  balaaaa toohalqua*

Thoy ohownd that fta both youai and adu lt rata  O^aqua -  t  

corn  had a a H ib t ly  lowor abaorptioa  Of a ltrogoa  but A to 

n itrogoa r o to a t io a  wao noro aa* th oro foro  tho waight gala  

wao hlghar*

Opaquo • > aaiao a t  a waluahlo aouroo o f  food  fo r  

tho pro a oho o l  oh lld ron  wao doaonatratod a la o  bp Broaoanl 

a t tho Z n a tltu to  o f  N utrltiaa  a f  P aaaat V«l<ht ga la  aad 

Rltrogon r o to a t io a  woro aa aa tla fa a torp  ao fo r  okfta s ilk *  

whoa both ouppliod  1 «S g* p ro ta la  and 10O a a lo t lo a  par kg* 

body woiftht par dap* hut tho a itrogoa  r o to a t io a  roa u ltln g  

frou  akla u llk  wao a l ig h t  I f  hlghar whoa tho pro t o la  waa 

roduood to  1*5  I* par kg* body woight* Oroaaaal ooaoludod 

that tho p ro to ia  walua a f  Opaqua • > aalaa waa aoarlp  

90 par aoat o f  that o f  a i lk  aad fa r  auporlor to tho ordinary 

aa iao  (Clark* I 9W ) ^ »

At Oa 11 fo r  a la  Ualwarsitp* ala warp uadaraouhlatiad 

ah ildraa  a f  3  to  7  poaro without ohroala a ila o a to  woro 

fod  with a d io t  with tho p ro to ia  aouiag oa lp  frou  tho 

anrfoaparulo f lo u r  a f  Opaquo • • uaiao* Thoir woight 

roooworp wao a a eo lloa t • about 1*9  kg* par eh lld  l a  four

•oaths*



to

IM  iiltro flM  r c t t n t lM  n « « r d « d  throughout th is  

porlod  waa i t  e o u tlo to  agroanoai wl th tho wolght |aiotd| 

ao that thoro was a ra a l rooovory mf growth w ith tho 

f o m U o a  o f  hoalthy tlaa u o , aa aoa flru od  by f a t 9 t t l o l a i  

and phoaphorua eounta* Xa addition^ tho ow aluatlaa mt 

p lan ts t ia  pro t o la  and tho rattan  feotwoon oaoont&al aad 

non-oaa*ntia l fr o o  aalno aeida l a  tho b lood  ahowod a 

rooowory ttil n u tr it io n a l aorualoy* Undor tho aaao «o a d itio a a 9 

tho apparaat M U log loa l Yaluo woo oqual to t 1 9 w ithout 

taking aooouat mt ondogoa£oua a ltro g o a , whoroag i t  waa on ly  

IT with ordinary aalno* Tho a f f io lo a e y  o f  Opaquo -  8 aalao 

fo r  r o h a ll l i t a t la g  undorn or i*  hod oh lld roa  waa thua prowod 

(A>rahaaf

tlarpotoad J i  a l . hawo roportod  tho roeowory

(g a la  i a  wolght and ro a to ra tio n  o f  bona growth) o f  oh ild ron  

from adwanood atagoa o f  nalnu trl t lo n t whoa Opaquo -  8 

uaiao wag fad aa tr a d it io n a l Oaloablan diohoa* N itrogon 

balaaoo atudloa  with two aubjoata ahowod that a  pooltlw o 

balanoo waa aohlowod whoa $0 par cant a f  tho to ta l  

o itrogoa  lotaka ( t * l  g /k g  body wolght par day) waa prowldotf 

by Opaquo • 8 noino and tho roo t o f  tho n itrogon  aa g ly o ia o  

and ai oaiun O ltrato*

Olarko gJL ( l 9W )i  aoaduotod a n itrogon  balanoo 

atudy with ala young adulta (fo u r  ualoa aad two fou a loa )
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i ll  whioh i t  v a t ahowa that Opaquo • > •»&•« a t a fa t a l  

latako o f  300 fr a ta  par d « f  pravad odoquato fo r  a ltrogoa  

t a a ix 'l l r lu a  fo r  a i i  aubjooto weighing loao thaa70 k|*

Tko r o M ia la i  odbjaato raqulrod 930 graai por day*

(ouotod by r'ujtkov

vbolo  kornol Opaquo • I  aa ioo va t aaaparod with 

tho dogoraod produot aad wbolo ag| la  a a ltrog oa  ta lanao
is

study hy T m « |  o t  ( l 9 7 l )  a •*» s i f h t  young adult m I o  

aubjooto* Ho oupploaoatarjr n itrogon  addod* Thoy 

fouad that tko H io lo /tioa l Valaa o f  Opaquo • > a a iso  p ro to la  

was ao good ao that roportod  fa r  oow*S a i lk  fo r  adu lt aoa*

89Aaothor study by M a a a a l  w haa ahowa that

tho aiaofta t a n l  o f  Opaquo • S aa lao  l a  su b sta n tia lly  

kftghor than that o f  aorual aa ioo  and that thfta alao&a la  

p h y a io lo g lo a lly  ow oilob lo*  tuppioaoatat&oa o f  tko Opaquo • 

S aalao d lo t  with t  ag* o f  n ia o la  por 100 g* o f  tho d lo t  

d id  net laprowo tho porforaaaeo o f  tho rata  ohoa ooaparod 

with tho oxp oria oa ta l group who rooolwod oa ly  Opaquo • S 

aalao* Thlo fin d in g  i a  o f  groa t la to ro a t  l a  wlow o f  tho 

lacitfoaao o f  po llagra*  Zt would appoar that n ia o la  

oupploaoat nay not bo aooooaary w ith Opaquo • f  aalao*

thoro ia  o a ly  oao study roportod  la  Zndla oa tho 

uao o f  Opaquo -  S aa lao  la  hunaa food ia g  tr ia la *
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'"‘A

IwM lM thaix. (1971 )*°*  r « p « r l i  o f  a t r i a l  in  a J lm u i 

ooloay  U  the Kan|loi v i l la g e  o f  % lh i  State* Klghtjr 

ch ild re n , 6 • 3$ M ath s age war# given  opaque • S m I m * 

Another group o f  oh ild ron  bo  longing to  a  nonpar ab lo  

eoelo*»eeeaoaie atratwa  ̂ w e r t ’ ? fod  w ith  akin n llk *

The m o u lt#  in d ica te  that the oh ild ron  fod  with Opaque • 1 

nalao have gained noro weight than oh ild ron  who got th o ir  

p ro to in  throngh akin n llk *  vhat t o  noro in to ro o t ia g  in  

th a t, tho oh ildron  fod  on Opaque • f  nalao worn loan 

i r r i t a b le  aooordlag to  th oir  nothoro than tho other group* 

Xn th in  experlueat i t  i o  not Oloar whether or  not both 

groupo received  ouppioowinto whioh wore id e n t ic a l  in  n i l  

aopooto  except the aourooa o f  protoin*



I l l ,  BXPKfilMfttfTAL FTIOCEmmS

Th* proooduro fo r  m l u n l ln c  Opiqv* *  > a t lM  

■ i i lu r t  m  p rosch oo l oh ild ron  coaststod  o f  tho fo llow in g  

otopo•

A* S o lo o t lo n  o f  tho v i l l t f o  

!•  l o l N l l o l l  O f th o  M b j o t f l  

0# C v o lv la i  tho oupplow ont 

t *  P ro p o r in g o u p p lo o M a t 

•nd B« Co ad n o t in g  tho f t a d f *

A* fe o io o tio n .o f . t h o . y i  t ln fo ii

Vooohiyur• • w ills g o  situntod  o t  i  d&gtonoo o f  

13*> h i fro *  Coinbatoro o i t p  wan obooon fo r  dondnoting

tho atudf fo r  tho fo llow in g  roooonot

t* A surwop sondwotod in  tho poor 1971*7* hod shown
tho prownlonoo o f  P ro to la  C o lorio  M alnutrition  
onong prooohool oh ildron

*• Tho ia to ro o t  and oo«*oporotion shown bp tho T illa g e  
Iondors sod pooplo woro groat

snd )• tasp  a o o o s s ib i l i t p  fro a  tho o o llo g o  w ith  p o b lis  
transport f a c i l i t i e s *
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F o r l f  t r a M b o o l  e h i l t f r » a  * f  i | t  H a  to  th ro *  jroor* 

f r o a  f a a i l i t a  w ith  ia e o n a  ran g in g  flrw i fc* 100/ -  t «  200/ -

par M ath  vwra M lM ta d  far tha; gtiidfa fra  ah a ta p lt i
*

• f i t o t l i  « f  tha ah ildran  vara oo lla a ta d  tad tt t to d  fa r  

hook want a or? round worn in fa a ta tion a  aa thaaa two canuian 

halaaathia I n fa t ia t iM  aaotg ahi ldra*  praaip itata  

•a 1 n u trition *  A fta roora a n in g  ttaa ohi Id ran far in fa a ta tion a  

nod asking aura that aaaa vara In f aa tad v 20 praaehoai 

ah ildran  ( t o  bojrt and 10 g ir la )  vara taka a na tha 

aspsrln sn ta l group hy randan taapU ag and tha ran aiming 

20 (10  bays and 10 d ir la )a srv od  n a  tha aantroi*  Cara van 

takan to aaa that bath tha axparlaantal group and tha 

a a n tro i group vara a f  tha aaaa n u tr it io n a l .atatua hafara 

a ta rtin g  tha faadiag pragranaa*

C* au^fflaaant i

A d ia ta ry  aurvay vaa aoaduatad by tha a ra l nuaatioanaira 

aathod waing tha aahadula g i  van in  Appandix X* ta gat tha 

ganaral baakgrauad a f  tha food habita a f  eh ildraa* Tha 

in fa ra a tion  gatharad through tha ganaral d ia ta ry  aurvay halpad 

ta eorviuot aa ftntanaiva food aanauaptiaa atudy through a 

thru# day vaigbaaat aurvay* Fallowing tha o r a l  quaationnaira»



• throo d«7  v«i|tMwat to » )u o t«d  on a i l  tho fcO oh ild ron  

to  i t t o r a iM  tte  M i t t l a f  n u trition a l gap* In  H a l f  lntakoa*

Opaquo • > a tra in  t f  naiao trtilah haa good q u a lity  

p ro to in  w ith  high lyaina and tryptophan eontonta waa 

aolootod ta to  tho aurplauant f o r  tho proaohooi ohildron* 

Saaeha ooaaunod tjr oh ild ron  in  to t  woo a non la  o f  fo r  a uaaful 

aadiun to prawlda tho n u trioata  (Rao a l t 19$9)®* • 

ta ca rd iag ly9 Opaquo • I  nalao n ixturo (Laddu) vaa aolootod 

to too a aapplonontf fo r  i t  waa not ont f  a  aaaok but a la o  

a avoot praparatlon  vhlah tho oh ildron  llfcad* Pro 11*1 nary

fooding t r ia la  wara oanduotod on SO praaohoal eh ildroa
twtio u>ev<3 Tfiot Jndu-ded ttuje, jBtudy
(a f  tho aaao ago and a o o i a n o a i i o  atatua) with a ixturoa

ooatain iag warylag proprotiona  a f  Opaquo • • aaiaa f la u r 9

Jaggary and gftngally o i l *  Faaad on tho aoaoptafeilltjr a f

tho Opaquo • t  aaiao n ix tu ro  by tho m a jority  ( i f )  o f  thooo
t

oh ild ron  tho oupploaaat (laddu ) waa proparod#

sssessisa.&bju&Aa(iR3Bfnd-

Inarodlonta fo r  laddwa

g i
Jaggary * 890
Opaquo • I  

m I m  f lo u r  -  790
O il (g ia g o l ly )*  ISO

17S0



Hotbodt

Ths Op*quo • t  M is *  f lo u r  vao roaatod i s  lh* hoatod 

•11 uaiforuljr* Ths a o sp la ilo a  t f  tbs rosstin g  «•• Jnd|«d 

I f  th# fla ra u r  tod  tho colour* A syrup oas undo v ltk  

Jaggsry up to tbs throad sta g* ! sad tbs raastsd f lo u r  

a ss  sM td  to tb s  syrup s t ir r in g  con stan tly  to  p rsrsa t 

fs r u a t is a  # f  luups* A ftsr  sddlog s l l  tbs f lo u r*  tbs 

syrup • a a iso  u lx tu ro  wss usds in to  laridus* sssb  oolgh ing

* 0  g*

Tbrss a liq u o t aa ap la l o f  a Isddu ooro sns lyssd f o r

o a lo r ia s*  pro to in  t saletun* iron* phosphorus and ssro tsa s  

using tbs prossdursa a f  Daoidaoa sod Paooaoro (1 9 7 1 )^  

auad Ossr (1963)^*« is o b  Isddu (10 g * ) furnisbad 1T0 

s s lo r io s  and 9 g* o f  p roto in *  Kroaa thoso findings* i t  

was soasludod that a supply a f  too Isddu s '  (80 g ) o i l !  

hridgo tbs O g lotia  gap a f  tbs p rossbool ob ildrsa*

Ths c o s t  psr ssroing par oh lld  par day (80g» o f  

opsquo • 8 a a isa  a ia tu rs ) in  f l  paisa* This i s  tb s  lo s s  

than tbs o o s t  ( i t  p a is o ) ohish^Oooornaont has oaruarkod 

fo r  a supplsaont (Rao* 1 f 7*

It Conduotin|Mth*^studyi
j

Too Isddu*s oars  g iooa  to aaob s b ild  in  tba a^ pori*  

■ on to ! group* sooryday fa r  a porisd  a f  sin  aontba* A
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•Ml&tt* o f  ll>« • ip tr iM R ta i group takl«<  tho ouppI m mM  i t  

•hoot I t  f i| t r o  X» A ro tord  t f  tlttndaiMio woo t t ia t t in t d  

throughout |ho itudjf* I t  tho t id d lo  t f  l i t  «tttdyt the 

throo doy food N olghtott v t t  doto fo r  th t t ip o r i t o t t o l  

group t l o t o  to  find out whothor or not tho tupplonont hod 

ttjr o f  f o o t  on tho hoot food  eonotatptlon* Ttto hoAght* 

hood, ohoot nnd orn eirounforonoo worn uooourod n t tho 

hoginnitg and oworjr t o t th  to  th< nonroot 0*1 ono* Tho 

• v o ig h t o f  tho ohl&dron woo tokon o t  tho bofInning ond

fo r tn ig h t ly  to tho nooroot 0*3 kg* Tho o l ln lo o l  oxowlnn* 

t lo n  van do no bo foro  ond n fto r  tho otudy fo r  t i l  tho I t  

prooebool oh ildrongoing tho porfom n  g lvoa  An Appondix XI«

v





IT *  RESULTS A m  RISCUSSIOII

The a f  the i lo d y  are dieeuaeed under the

fa llow in g  headings!

A* General background a f  tha se lected  praM h ooi 
ah lldraa

Cottovifi, aanH-
I*  ^nutrient intaka a f  tha aalaetad presehoel 

ah ildran
Galmae oltvcL

0* Tha n u trien ts  supplied hjr the Opaque -  t  
'nalae Mixture

and &« Changes l a  tha n u tr it io n a l s ta tu s  a f  tha 
preeehoel ch ildren*

A* General beakerouad a f  tha aalaetad praseheel eh lId  rent

Thraugh a survey, tha eoeio-ecaaoM le sta tu s v as v e i l  

as tha road hahite a f  the f a n l l l e s  a f  tha aalaetad kO 

pr see hea l ah lldraa  vara e lucidated* They belonged ta 33 

faad l ia s *  Aveng the 33 fo a l  l ie s *  29 wars am a le e r  and tha 

reu a la lac four ears Joint* The to ta l  auafcer a f  naaharS la  

tha 33 fa u l l ia a  van 981 out a f  when* 98 vara Males and 

83 vara fanslas*

The occu pation al statue a f  tha Meekers a f  the 33

fa m ilie s  i s  given  in  Table X*



TAFLt X

OCCUPATIONAL STATUS ST THE MCMFEH8 O f THS 
•KLBCTKD FAMILIES

I I . hwabar mt M « t m
Ha* Oacupatloa •  m r n r n + i m m m m m m

Expsriaantal
m m m m m m m m m m <m

C ontra !

Fathar Mathor
C h ild -

ran Fathar
Child 

Mothar raa

1 . A grleu ltu ro . 13 m A

a . Workshop a 1 to m as

3 . M ill vorksr 9 1 I m •

A . C ooll •  * - m 7 -

9* Slash 1 - t m m a

«• foa in aos 1 m m to m

i••1•:bs1••• ■ • « • 8 a

Tha nala M sapntlaa  o f  th« f u i l l U i  lu m jr td  was 

• ir lM ltw ra *  This i s  la  M tardanot w ith Pnt»aaa*s (1966)** 

saport* that ia  tha Indian rwral oonlatjr* tha wain osoupatlaa 

i s  agrlau ltura*

A l l  tha aubjaatobalaatad ta tha law iaaat&a troop w ith 

aa ifMNNha ranga a f  k* 100 • 200 par M ath* Aaaordlng to 

Faralra ( l 9 7 l ) * 5* a fa a lljr  i s  aanaldarad to ba poar whan tha 

to ta l  annual laeowa i s  k* t vA00 ar laaa*



Tho aaouat opoat on food bjr tho M jo r lt jr  o f  tho 

f o a l l lo a  ( 20) raagod fra a  fc« 91 • k» 110 ( i b m m  rang#
i

k* 150/ • t 0 0 /- )*  Tli* n a t ia lit e  f o a l 1lo o  food oxpondl turo

roagod fro a  fc* 60 m f0  (iaooao  ra n it k* 100 • 130)* Thlo^o 

in  aooordoaoo with Sraoot Cncols law o f  food oxpondlturo 

form al*tod la  11*37 uhioh o ta to o  that tho a a o llo r  tho iaooao 

tho lo r « o r  1* tho p rop ortion  o f  tho iaooao oa food*

Tho froquoaoy o f  ooaouaptloa o f  oo iootod  foodo by 

thooo 33 fa a l l l o o  I t  glTon la  Toblo 22*

i
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nn.it zx
d e t a il s  or mmotntmr or v&b o r  selected  roo m  

(T tta l  n w U r  o f  fsa ilfto o  * 3 3 )

S I . Froquonojr o f  « m
Nfl* Foodstu ff -

D aily
TOftoo o 

vook
Om o  • 

vook

S f y . ^ f
R ioo 31 2 •
CbolM 3t 1 m

fc'hoot k • 7
Ro*l 9 13 8

* . £nlJSSfi
r » i| « l  gTM dhol m 6 8
Rod sroo dkutl 9 9 3 1
Hors# |raa dfeol 9 11 11

3* L «« fr

Agsttol 11 3 1%
A n n u tlh 13 3 13
M vruafil 9 3 11
CobfeagO m k 7

* . ftOOf

Potato • t 7
Too k 9 Oft

5* Qthor v o s o to t lo s

ftr la ja l 7 9 t
Toon# • 3 k
Drunrati ok 3 « 7

(• iJatiJA
To m  to 1 1 8
Plantain m 1 1
O ttn i i • «»

7- Flashy foods Oft m k
9« Z|| m 1
9* Milk oad Milk

prodooto m m 10

Moat hljr

9

9

$

•
« 

t
i

l
t

 
N

rt 
b

 i n
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Cm m I i  « m  MDNMd hjr the fM i lU B  d a i ly  and

r « l N »  by 31 f a u i l i s s  dallyr* f r a l t e l l v t  r«od» I lk *  f lia liy  

food s  and t| | t wara not ineludod b f  11 faa ilftoo* Milk and 

■ I lk  products vara not tokon by 15 fa n ilia o *  T h is i s  i s  

sssordonos w ith ttw ia fo r n o t io s  ( l o o s  by Woo (1 9 $ T )^  nsd 

Dsaal (1 9 7 0 )^ |  th a t, s s  tho b o o ls  o f  tho trends on

food  consumption, tho dlots sonoimod by s  largo Majority 

o f  pooplo in  In d io  or* booed a a in ly  on ooroo lo  and s rs  

lack ing  in  p ro to o t io o  sod p ro te in  r ich  foods ouch ss  

S i c s ,  «o o t  and f i s h .

A l l  tho fa u i l i s s  ourrojrod had o tk roo  n ool par day 

pattern* Chain b a ll, r o g i  k o i i ,  wheat uppuna, r i s e ,  rod 

gran dhal n a a la l, ld d l i  and o o ffo e  wars the coomon 

itaua fo r  breakfast* fo r  luaeti and dinner a lo o  the sane 

ito n s  ssod  fo r  breakfast ooeept ld d l i  and s o f fo e  wore used* 

The sn ip  a s tro  i  tea included  fo r  lunch and dinner woo 

butto r a l lk  or ourd.

The l ik e e  and d is l ik e s  o f  tho pro echo e l  ch ild ren  

ore  prooontsd i s  Tab la  1X2•
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TABLE D X

LIKIt* Atm TfI8LHCRS OF THE PRESCHOOL CKXLPRKN

(Numbor o f  C h ildrom  t o )

S«No* Likoo
Muntor o f  
oh iid ron  
otot&no At

Dlo&Akoo
Nunbor o f  
oh iid ron

ototAno
At

1 . ;»wooto 31 Oroono 17

«• BA •€•» to 19 v * «o to b lo o 9

3 . F rolto 9 Mont 1

k . MnruVkv > Ground not 1

3 . Milk • Pulooo 1

to * P ru ito 1

Bvooto oart M M vt*  « * r i  proforrod  fcf tho M jo r i t y  

(31 Rfltt 19 v t* p M tiv « lp )  o f  tho prooebooi dtllrfVM* Fourtoon 

oh iid ron  lifcod both owootn nod bioouAto* Eftneo tho prooehooi 

oh iidron  llkod  owootO,0 owoot pro po r o t  t o o , a u o ljr  tho loddu 

woo ohooon oo  o  oapplooout Ao th lo  otudjr*

Croon lo o fy  wogotnbloo woro dlol&kod by n o jod itjr  ( 1 7 ) 

o f  too  prooohool oh ildroa  ond At woo found Shot m voo  prooohool 

oh iidron  hod no food  d io lik oo#
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Ch u llo  UMd • !  a  rooking dovioa bjr a l l  fa u ilio a *

T hirty  two fa u it io o  HNd wood and oao uood aharaoal* Out 

o  f  th io  Jt f o o l  I to o  who uood vood9 nino poiatod  out that 

i t  i o  oafo to  oao a ad i t  o th oro  optaad that thoy woro 

aoeuatowod to  «tlit|  i t  and tho r* »* la ln |  two It # f a i t  that 

wood i o  choap*

B oilin g  and otnaming waro tho nothodo o f  rooking 

ca— anly uood fo r  ooroa lo  aad pulaoa* Xu addition^ fry in g  

waa uood by 19 fa n i l i o o  fur ooroalo* v tiilo  proparlag tho 

Opaquo • 1 naiao a ix tu ro  (laddu),tho naiao f lo u r  wao fr io d  

t o  iaprovo tho flavou r*

A a a jo r i t y  o f  tho prooohooi ch ild ro r , (3 6 ); woro woaaod 

a t oao yoar* Only four woro woanod a t i t  moatha* For th io  

Otudyfoh lldron  ran g in i from oao to throo yoaro woro ooiootod  

to onauro that oh lld roa  had boon eon p loto ly  woanod* A ftor 

woaniac* b ioou ito*  ruakt awooto aad cow*o m ilk woro i lv o o  

no apoaial foodo*

A ll  tho 33 fa n t l io a  aurwoyod whoro in  favour o f  

aupplonaatatioa o f  th o ir  o b i ld r o a 'o  food without any 

rhaogo in  th o ir  a oa l p a tto ra . Thoy opiaod that euppJonontary 

proaohooi food lag  prograuwoa w il l  oor ta la l  j^uprovo tho 

k oa lth  o f  tho oh ildron*



Calorie. ancL
t*  a ^ t r le e t _ in t e k e _ e f  _ t h e _ ^ l^ t ^ _ £ r « M b a e l_ e h i  IdreiM

Calovie. coacL
The nutrient ln ta to  i f  th* p r t u t e i l  ch ild re n  m

A,

d ttu m iM d  through • thrnn day feod w i f l u i i l  m m y f  be fore  

e t e r t i » «  the eupplenentery feed in g  progreene i e  preeented 

in  Table IT#

TAtfR XT
CALORIE AMID

MEAN ZMTAKB Of* Nt»T!iI**TS ViAINST THE RECOMMENDS)
A ALLOVAKGES

Reeenuended Mean intake *
Nutrient* o t i l jr

Allowance*
(X .C .M .R .)

Kxper inen ta l
Oreap

Central
oreap

O aleriee 1200 *S9 880

ir o t e in  (g ) 17 • >0 *? 25
Catalan (eg ) boo • 500 305 3M
Iren  (ng) 15 • to IT 13
R etin a l (a eg ) 250 13* •3*
Thiaaine (ng) O.iO Q»T* 0#73

R ib o fla v in  (ng) 0 .7 0 0  . i t 0.A0

T lta n ln  C (ng) 30 • 50 3* 3«

1?h.G, nutrient lyitajse Luaji CaiccLLaJbed u&i ng K* 
puhJigh&3 b y  £fapa.la.n a t  a l £ | q 7 l )  Ql0r
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Thar* !•  • i l r l k i a i  aa la r i*  gap in  ths p rtM h o tl 

eh ild ra a  t a  atttftan4 in ta ltr  a f  th l*  atudp* This p r o v u  

th « fin d in gs  o f  Svaainathan ( 196P) sad Oapalaa and 

V ljayaragh an a  < 1971 who rapartad that tha prlaarp

laadaaoaap ia  tha d ia ta r ia o  a f  prasahsal eh lld rsn  i s  not 

p ro ta ia  hut s a la r is s *  Hagata>)l (1 9 7 0 ),0 0 # rapartad that 

a a a t intaka a f  c a la r ia s  s f  tha prsaahsol eh ildraa  rangad 

fra a  600 ta 930 ia  tha various ra g ioa s  o f  India  and tha 

aaaa prata ia  iataka raagad fra a  I f  ta 2 l  grass d a lly *  

Anathar rapart by P a m irs  ( l9 7 l )* *  a lso  ia d isa ta s  that tha 

d i s t s  a f  tha praaohool ab ildraa »s f South India ara poor

ia  sa lo r ia s*  f l t a a in  A and r ib o fla v in *  Appandla XX and XXX
Color i*. and

g ir o  th a n u tr la n t iataka a f  aaah sh lld  halanging t s  

ssp oria a a ta l group aad oon tro i group along with tb a ir  to ta l
calorie and

and aaaa m itrisn t iataka*
A.

Tha a a ia r ia  and a u trla a t intaka a f  tha 20 ah ildraa  

ia  tha aupplaaaatad group* l a  tha a ld d ls  a f  tha study a s  

soaparsd with tb a ir  i n i t i a l  latakaa i s  shown ia  Tabla T* 

with d a ta ils  ia  Appandix IT*
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T A l ’L K  V

CALORIE and
WEAR H O n t lS W T  IN T A K E  O F T H E  KXP8R1 M ? N TA L  GROUP BSFOR8

a nr* now j u g  t h e  s t o u t

R itr lt a l

c t l o r i H  

r r o to ia  (| )

(■ « )

Iran  (no) 

ftatina l (m i ) 

T h ln la i  («| ) 

R ib o fla v in  (■*) 

V lta u ia  C ( ^ )

Mmui nutriaat intaka in  tba

Bafora tba 
atudy

Oaring tba 
•tody

989 087
07 85

909 918
17 10

*3S 831
0.77 0.8%
o.ia 0.98

9* 88

Tha aa iaria  intaka haa raaaiaad tha anna* ahovin f that 

tha aurplanaat |ivan( d id  aat a ffa a t  tba bona food aanaunptloa, 

thna prov ing , that tba aupplaaaat baa baaa t r u i f  a anpplanoat 

•ad nat a autatl tu ta . I t  ia  o f  ia ta ra a t ta ra fa r  ta tba 

raaant ftafet atndiaa vaportod by Sukhatna (1 9 7 I)1® '.  According 

ta Sukhataa* tba naraal faad intaka a f  tha praaahaol ob ildran  

ia  iaaat diaturbad vhaa tha aupplanaat ia  g Ivan i a  batvaaa 

nan la  i a  tba fo ra  a f  a ana ok . svaniaathaa f i  jQ. ( l 970) W*
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•upploNBl ooaouaod fey tfeo c b lld r o a  ttaoro woo no p ra e tlo a l 

d lffo ro a o o  fcotwooa tho two groupa naaolyt o ip i r lM a U l  and 

oon tro l in  tb o lr  otwdy*

GcdoKe arul
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Tofelo YJ proooato  tho o o lo r lo  nod autriont 

o o a p o o lt lo a  o f  SO groan o f  tfeo Opnquo • S on A wo w&xturo 

(two loddu o)• tfeo d o t o i lo  o f  tfeo oa low lotion  oro giwon 

in  Appondia • Y*
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found fey tho throw day woigfeaoat and tho o o lo r lo  and aa trioa ts  

ouppllod fey tfeo Opaquo • > aa lao  a iaturo*
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Flgura XI l l i M t r s i M  tha i a i t  1*1 m u  m itr itn t 

in ta lu  * f  praaahaal ch i Mraa taken fear the study (exp eriM iita l 

end c o n tro l)  eipveeeed l a  ton** e f  peveent«<e taking the 

r e e w a d e d  n l le v u e e  •• 100* Ham fa r  dean 00 g* * f  Opaqu* • S 

m I m  nlxtH fe bridge* the ou trl t ia a a l gap la  e le a r l f  aaaa*

K i*ept fo r  e a le lo a  Md l f o u ( ether regn ireoea te  have Uiaa 

eeat vltte the holp a f  tka nq>pl*Mnt 'le d d n '*

a.

»• £ !6 8 m ii5 .t5 S ^ 2 2 S lS lS 5 5 lJ £ 5 * 1 2 S .8 £ iB E 5 5 tt8 t5 .S to lE IS i

Cara vaa taka* ta aoa that a l l  tha praaahaol ah lldraa  

la  longing ta tha axpariaeaatal graup raaalvad tha Opaqu* -  t  

oa loa  a ia tu ra  every day* flat dtea ta uaaaaidabl* raasana* 3 

ah ild raa  oauld not raaaivra tha aa*** fa r  a pariod a f  10 day* 

l a  th lo  study*

Tha ehaagaa l a  tha m itr lt la n a l status a f  tha praaahaol 

o h lld ro a  or*  dlaausoad using anthrapauat r y  and o l i o i a a l  

aasoosoant as tha oadia*

a* Aathropouatryi

Tha naan loerau sats  in  anthropouatri* oaaauranianta naeealy 

waightf halght* hood* shast andjnru airaunfaranaa dua to tho 

supplauaat la  tho **a* o f  tha axparieeoatal graup as son par ad 

with that a f  tha aantrol group ar* prasaatad la  Tablo V II , Tha 

monthly raaordad aathropauatrlo oaaauraeeants ara prasantad l a  

Appaadloos T1 ta  X*
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Thoro m i  a  l i i a i r i i a i t  iM V M M  i t  ih i  a a ih n p M w tr li  

M iiu r iM a t a  a f  the oupploaontod p r iM ltM l ek ild rta *  This 

f la d la «  a a r r i la t i i  v i t h  m i l  i f  Abrohaa ( l t ? f ) * *  «ha 

r a t ir d id  *  M ia  wolght ga la  a f  | «f kg* p «r  « u i d  l a  four 

Makk* w ith Opaquo • • aaloo* SakkatM (1 I T * )^ a « r f  

Oapalaa aad V ljijraraghivaa support tho fo o t  that

tho oupploMoatarr f o o d i e  a f  prooohoal oh&ldroa fo r  o la  . 

aoatho oaa brlaq about o ig n iflo a a t  fa la o  la  « « ig k t«

Tho m m  laoroaoa la  tho M ig h t and h o lfh t  o f  tka 

oathrapoaotrlo  aoaouroa oato a f  oaportuoatai aad o o a tro l 

•roupo aura roproooatod l a  tho flg u roo  XZZ aad XT*
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Svaainalbui o*jro that l U a i t a l  MaaftflaUM

t i  u  ••M fttlftl part a f  a a tv it io a a l  a t«d la a t a la ta  lha 

•1a lso to  ak jaatlaa  l a  to  a tM aa lava la  o f  haaltk o f  

ftadlvldoolo a i  ln floooeod  bjr tha d la l«  Tho fln d ia «a  o f  Mao 

o l l o i e a l  aaaaaaotat in  tlao atadjr ava givaa  la  Tablo T i l l *  

Farforaa o f  a l la ia a l  aaaaaaaM l l a  givaa in  A ppaaiii XI»

Toblo T i l l  yapvooanta lha o l i a l o o l  p lo tu ro  o f  tha 

praoahaol eb lldvoo  to fo r#  oad o f t o r  tho M rplaoaatarjr



TABU  V IZ I

CLINICAL PICTURE OP THE EXPERIMENTAL AND CONTROL
GROUP

mm »• • • »• »■  i
Muab«r o f  ob iId *  NuhI mt o f

roa  oh lld roa
(^ x p er ia ea ta l) (C oa tro l)

S it
No*

C r ite r ia

>•

A.

3 .

otyioral BnPOPgaaoo l

Good
Fair

Stop i

Before
the
study

8
10

A fte r  re fo re  A fte r
the the the
study study study

Conluaetlvai
0 l ig h t ly  dry oa 
exposure I d  h a lf  • 
u lauto
B i t o t 's  epet

B light d i e o o lo u ra tie s
Moderate browning ia  

patehee

xoroeie  o f  eoraeai

B ligh t dryaoes
Mild V a eeu larieatioa
Moderate Yaaoularlea* 

t lo a
Mild night b lindness

Mild angular e toeo -t it ie
Moderate angular 

etoacLtitie

H air> Look o f  luatre

2*30*1  *»•«••« oa
dependant peats
General Oedeao.

16
A

?
13

f
11

10 A 13
1 m 1

f m 11

3 m 3

t m 0
6 0 3

* 4» •

< - 8

8 3 11

A 1 0

0 • 0

0 c» T
1 m •
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Tho I U « 1 m 1 pieturn p o in ts  out that n fta r  tlu  

aupplauaatary  food ln g  prograwM al«n s o f  P ro to la  C olorio  

M alnutrition  aaaoly look o f  lu otro  o f  h a ir and oodoot 

diaappoarod la  tho oxporln oata l a roup on lik o  that o f  tho 

con trol*

o B tho wholaf  th is  study lo  in  aoeordonoo with
to iS in «h (l9 7 3 ) | who roportod  thot on tho baaia o f  a v a llo t lo

in fo ru a t io a  tho r o lo  o f  Opoquo • t  waino la  ch ild  n u tr it io n  

i o  wavy o ffoetiw o*



T ,  BWWAPT A HD COUCTUSIO*

r « r l f  p n M h o « l  ch ild ren  o f  «| « 1 to  3 yoara 

bo lotH ln i to  low insane fa o i l ie a  &• the v illa g e *  Poochiyur* 

O eiatatore  f t ie t r lc t  were oo loo  tad fo r  tho study* A fto r  

screen ing tho ch lld ron  fo r  nor* in fe s t a t io n , 20 prooohool 

C hildren woro taken oo  tho exp eriaen ta l group* by randon 

• M ply ln c and tho renal oing 20 aoroed ao tho con tro l*  

X a foraotioa  on th o ir  d ie ta ry  pat to r  no w ee o o llo o to d  throuih 

o r a l questionnaire and wel*hnent surveys* Thoro was a 

I t r ik la i  o a lo t ia  gap o f  ) l t  c a lo r ie s *  A supploacnt with 

Opaque * S s a le s  was evolved  to supply oalorftoo par 

ch ild  par day* Thlo oupploaoat woo g ivea  in  tho fo ra  o f  

laddno fo r  elx coaoooutiwo noth#* Tho fia d la g a  revea led  

that i

1* Thoro waa a s ig n if ic a n t  in crea se  (a t  1 par coa t 
l o c a l )  in  tho aoaa weight * height; head and am  
e ireu a ferease  o f  tho experlnenta l group whoa 
ooupared with that o f  tho con tro l*  The Shoot 
c irsu a feroa oo  showod o ig a if le a n t  iacroaao a t  
3 par coat lo ca l*

S* The s i  gas o f  f r o t e la  C a lo r ie  Kal n u tr it io n  ouch 
ao lack o f  lu s tre  o f  h a ir and codons* disappoarod 
in  tho supplonoatod group*



Further r «N «r o h  la  iw»4*d oai

f «  Form  la tin o  a ia t la r  m if lM ta ta y y  food* w ith 
th* r m n l l f  m l f « d  hybrid m i a t l M  i t  low 
eoot to tridfo tho Nutritional car* o f  tho 
aoodjr aaoooo*

>• Ualn* •ttpplM M tary food la e  o f  rroooh ool 
oh lld ron  ao to o lo  fo r  n u tr it io n  oduoation*

3« (Dooluatlnc tho la  ro o t  o f  oupploaoatarp food la e  
procraanwo on tho fa a i l lo o *



A A X I S A X H B *  £ I I I £



Damdaa, R ,P , 
Db m  | R «H • and 
rraaakunarl, S»
(mi)

Ponraa, A,H,
<1971)

Chandra, K.
<19«®)

U NIC CP
( m t )

Gnpalan, C,
(196®)

Davadaa, B«P, and
Kadharutaaaal
(1966)

Jayaranan, T*R(
(1972)

WHO
<19«9)

Raradaa, R ,P ,,
Uahav T ,M ., 
bankari, L( f  
H ajalakahal, R*St| 
Qaa %ba, P , and 
M aula
(1970)

A trataa, J ,  and 
Pranva, P*
(1971)

*Prntnin Sat aka and Manta! A fe ilitlaa  
a f  Palantad Proanhaul C hildran*,
Tfea Indian Journal o f  A t t r it io n  and 
M a ta t ia a , 17, pp , IM  • 200*

* N u trition * ,
N ational Z oatitu ta  a f  N u trition , 
Ilydnrabad, 9* p , 1*

*Tha Tragndy o f  Indian C h ild * , 
r o o ia i  V a lfa ra , 19, p« t»

"Pruparlng Childran fo r  a  Happy 
PUtura* ,
Bwaath Mind, I t ,  p ,  3^9 ,

"Spaaial F'rabluaa and Pruvantitra 
Programa l a  In d ia * ,
Tha Journal o f  Trapiaal P od ia triad , 
I t ,  p . >26 ,

"Tha School Lunch I'rogranu 
Gorarmaunt o f  India  Praaa, 
Parldabad, p , 1,

"Popart a f  tha Co— i ttaa  an 
Praaahool Childran landing 
t rogra— no*,
Govaraaont a f  In d ia , p« 19*

*HaaIth Aipaetf a f  Panda and 
N utrition” ,  Vaotarn P aaifld  
Regional O ff ic a , M anila, p ,  l »

"P in t and N utrition  Suraay a f  a 
V illa g e  Co— unity  in  South 

In d ia " , Journal o f  N utrition  
and d o t a t i o n ,  2 , pp, >3 • 90 ,

"Opaque Halan • I  in  COluubla” ,  
N u trition  Nona ln t tn r , 9 , pp, 1 »1 i,



5*

11. Pandya# M ( 
(1971)

"Opaque -  > Melee Coupoeitee*# 
Tennege Club Peru Neve# 9*
pp• 11 • 11*

1 « . Bvaainathan# N« 
(1973)

•The Preeehool Child in  Indie*# 
UNICEF neve, 1f  p#3»

13* Jala# H.K»
(1971)

*Iupreeed crop  T a r ie t le e  fo r  
High Yftelde o f  M ultiple Cropping*# 
Adraneea in  A g r icu ltu re t 1# p .6 «

18. Derideon( §• end 
Pee—ore* R*

"Runen N utrition  end r> ie te tioe "v 
X and S Li r in g  atone# Edlhburgh

•

(1971) end tendon# p# 13 end pp« > 6 )* l6 7 i

19. Ky— 1» P*X« end 
Natarajaa# 8*
(197*)

"Current A e t lr lt ie e  in  R«|erd to 
Foode end n u tr it io n  in  Indie* #
The Indian Journal o f  He—  Science# 
A# p* 1 end p#8#

11. Peeu# l «
(1971)

"The C h ild ren 's  Day Annuel"# 
Xaoue e f  ICCV News# P u lle t ln t  18# 
8# y# 8#

17. Raju# r«V i end 
Bundarara111# If#
(1971)

"t reb le—  racin g  Children in  India*# 
leeu e  e f  ICCV Neva P u lle tln t 1P#
8# p« l i t

18 . Doradas# M ,  end 
Ee— area# P#P#
(1967)

"In flu en ce  o f  b e t i t  Reoaonie 
ra ctore  on the N u tr it io— 1 Statue 
and Food Intake o f  Preeehool
C hildren in  t  Karel Co— unity*# 
Journal o f  N utrition  end D lete tlce#  
8# ' • pp* 15^ • 1^1*

I f*  Deendee# B*P«# 
Bunderi# X»# 
Jeyelekelm l# V*A*f 
Tegau# M«R»# 
fualtheoath l#  Y#v«# 
(Jake# N«8. end 
Uehe Chandraeekhar 
(19*9)

*layout o f  e N utrition  Education 
Pr agree—  Conducted on the Facie 
e f  e M e t  end re e d  Cone— r t ie a  
Surrey in  e Buell T i l la g e  in  
South In d ia*# Indian Journal e f  
n u tr it io n  end n ie « e t ie e t 6 V p» 119*



13

to* sa l* r .T . 
(1968)

*D raali« Change la  Faad H abits l a  
R elation  ta  B asis Cultural Chanda** 
ireeeed la g s  a f  tha Itvan lh  In ter*  
National Congress an N utrition*
Henburg* 3a PP« 1^7 • 118#

81* r* v ii a *d .
(1968)

"M aln utrition  sad National 
Paso lepueat" *
Journal o f  N utrition  and D ictation* 
3* p* U

SS*

•

r« « rM |  A'H*
(1971)

"Xaynsto Address"*
P irs t  Aslan Congress o f  N utrition* 
N utrition  Nava Lattar* Hyderabad*
9* p • 7 '

*3* Ban* 8 *8 '
(1963)

"M aln utrition  and n isaasa" *
WHO p u b lisa tion s*  Praadan Frau 
Hunger Consign* sa ria s  No*2* p* ft*

M i Slapson* A*
(1963)

"Tha Irod u stioa  A spects o f  

M alnutrition"*
A ll  India O rlon tation  Training 
Soul nor Appliad N utrition* 
M inistry o f  Coaamaity herelopuant 
and Co«*oporatlea* Clover naan t a f  
India* pp« 1 * 3 '

15' S«tfaaar«]r*ntnt 8*
(1971)

"N u trition  and Working K ffle ien oy"*  
N utrition* National In s t itu te  a f  
N utrition* Hyderabad* 3* p«A*

S6* JUi, P. 
(197*)

"M alou trition  -  a G lobal C r is is "*  
UNXGBP Haws* N utrition  Isou s. 
B srios No. 71* p**»'

86. Kerry*
Crispin* l * i  
r t i|  R«M* and 
Kins* O*
(1968)

"N u tr ition a l Status o f  Pro school 
Childron by D ietary and P lo »  
ahaulaal F indings"*
Tha Ausrloan Journal o f  CUnion 1 
N utrition* 81* pp* 1271 -  1279*

88* Anna Furfua and 
naan* M iA *
(1968)

"M alnutrition  and Pood Habits"* 
Report a f  an In tern ation a l and 
In ter  pro fea s ioa a l Conference*
Taelstook P ublisatiea* pp« 3 • 6*



3*

>9* Barg, A»Qt 
(1970)

"M alnutrition  aad Notional 
Oovolopuont” 9 Jo o tm I  o f  t r o p ica l 
P o d ia tr io o 9 14* pp* 114 -  117*

30i Davadtt, a *9*
0 9 7 1 )

"Praachool Childran in  India"*
Tte Childron*a T»ay Annual* 
laouo o f  XCCV Nova* fu l l * t in t  18*
8* p , 118•

31* Ro m i  I iV*
(1971)

"M a lca tr it ion  and Nontal 
Porolopuont"*
Tbo Indian  Journal o f  N utritloa  
and M utation * t 9 p* 149*

01* SlriUa 0 » l t  
<1968)

"A Prograaua fo r  C hildron"*
Roport o f  tho Countttoo* Oovornuont 
o f  India* Popartuant o f  d oo ia l 
v « ifn ro*  p* 17 • 19*

33* Pratha Ra& 
(1971)

"Mood to Dovolop Childron 
? o to n t io o "9
S oo ia l V o lfa ro9 *8* p « f*

3 * . J o i i i f f o o *  d . b .
0 9 i t )

"Child Hoalth in  tho Tropioo” * 
Edvard Arnold Lint tod * London 
PP* 47 • 30*

39* *ing* 0 ,0 .
(1963)

"C ontribu tion  o f  N u trition  ft#aoarsh 
to Vorld Hoalth Frobloua"* 
Froeaadlngs o f  S inth  In torn ation a l 
Congrooo* Bdinburgh* p* 497•

3 i*  A u tr«l«  M* 
<1944)

"Food and Hoalth"*
Froodou frou  ftungor Coopatgn Novo* 
Food and Agr to o l  turn O rganisation 
o f  tho Unitod Nationa* Nona* p*7*

37* Forg* R t li  
(1968)

"B a ln u tr itlon  and N ational Dovolopao 
Journal o f  T rop ioa l P od ia trioo*  I t ,  
pp* 116 • 118*

38* Sarinahav, If*
(197*)

tt.
"P ro to la  N utrition  S tra w y " , 
UNICNF Nova* N utrition  laouo* 
Sorias No* 71* p* *9*



D o n a ld , AtA* 
<197*)

K riihntM M jri F
(19*7)

J ifr in o , P .
(1971)

Aatvcbaa
(1971)

N ichols, t*
09*5)

Aykroyd, V,R( 
<19*2)

PAO 
<19**)

Poirry, V,T*C«
<19**5

ZCMHf)
<19*3)

Teeker, A(0 « t 
Avanimtluiai M, 
Sherth, tf«
<19*7)

'F o e u i on rood M ixtu res"> 
UNIGKP Nous, N utrition  Is s u e , 
S er ies  No* 71* P* **•

,R« "Tho P rotein  C r is i s " ,  O b jectives  
o f  the P rotein  Poods A ssociation  

o f  In d ie , Pnuphlet*

"C hild Pevelepuent end N u trition ", 
World Selenee Nows, 8 , p , 30*

"C hild  Growth end Related re s to re  
in  e Rural C onm nitp*,
Tho Journel o f  T rop ieel P o d is tr ie s  
end Enwlronsentsl Child H eelth , 77* 
pp , 188 • 30*,

"T rop iee l N u trition  end D ie t e t ic s " ,  
Second e d it io n , f e i l l i o r o *  T in d o ll 
end Cox, London, pp« 2*3 • 3*9*

"Menuel on Household Pood Conounption 
Surveys"
PAO N u trition e l S tud ios Ho*18, p*1«

"Prosrenno op  Pood Conounption 
Surveys",
PAO o f  United S tetos  o f  A uerice, 
17* P* 10*

"N u tr it io n  end Public H eelth ", 
The Proceed le s s  o f  tho N u trition  
S oo io ty  o f  In d ie , 37* p* ••

"Menuel fo r  N u trition e l Surveys", 
In te r  Pepnrtnentel Coumittoo on 
N utrition  f o r  Notions 1 D efence, 
V eeh iefton , D ,C* 2 , p , 139*

"D iet Survey by voithuont M ethods 
• end CooperIson o f  Rendon Dey,

3 Soy end 7 Dey P er iod ",
Tho Xndiea Journel o f  M odicel 
Heeeereh, *5* pp* 90 -  97*



S«twfaran4» >*» 
Jo»£5» *• and 
P a ra ira , ltN «
(1971)

•Plato o f  Frooehool C hildren*, 
Tho Indian Journal o f  N utrition  
and d o t a t i o n ,  0 , pp, 137 • 1*3.

Thl— ayauma, T i l t  and 
Hanunaatha Pao, D. 
(19*9)

"A co n p a r lt ire  Study o f  tho Oral 
^uoatioonalro Mothod with Actual 
O bservation  o f  th o d o ta r y  Iatako 
• f Proochool C h lldroa*,
Journal o f  N utrition  tad d o t a t i o n ,  
* .  pa 177.

J o l l l f f o o ,  D.fl# 
(196»)

•Tho AditiM HBt o f  tho N utritiona l 
Status o f  tho Co— uni ty* ,
WHO Puhlloatfton, Su itnorland, 
p» 10 and pp. *7 • 75*

Gopalan, C . and 
bo— ouara Rao
(19*1)

•Review o f  N utrition  Surreys 
Carriod out in  In d ia* ,
ICMP, S pecia l Popart barloo K o.3*,
p . * 1 .

Crlp>oi| S « , 
H orry, K ., 
roa , H.M. and 
K&aa, C.
(19**)

•N utritional Statuo o f  Proaohool 
C hlldroa I f  Anthropo— t r io  Measure* 
— nta and In te rre la t io n  * l p e * v 
Tho Anarloan Journal o f  C lln io a l 
K u tr it ion , 31, pp. 1390 • 139*.

Fraaad, T.V.Wv, 
Roopnarialagh, S .S .,  
and M orrla, D. 
(1971)

*A Noto on tho Hoad C lrcuuforoaoo 
o f  C h lldroa*,
Tho Journal o f  Tropioal P a d la trioo  
and Knriro— on ta l Child Noo 1th,
17. p . 113*

Morlay, B .
(1971)

•Tho Uao o f  Voight Charto in  tho 
Promotion o f  A d tia ttt  N u trition * , 
Proooodingo o f  tho N u trition  S ociety  
o f  In d ia , 1, pp. 10* -  103 .

R»« V lM tM a rt i I*  and "Aft Evaluation o f  tho R « U t lo M h lf
Singh Paretian 
(1970)

Sotwooa N utritiona l Statuo and 
Anthropo— t r io  Moaaurouonta*,
Tho A— rlean  Journal o f  C lln io a l 
N u trition , 13 , S3.



I lough ' I»Kt 
(1962)

* C lin ica l  E va lu allta  o f  N u trition a l 
Status Under Plaid Conditions*11 
Tho Anarlean Journal o f  C l ln le a l  
N u tr itloa v 1 t9 p* Vt3*

Sutraeanly**# 
t r i a l n a u i  A *' 
I’h B tit i  D«S«|

SutiftM alaai N#9 
NtrajraM ftao9 N« and
noral sunup • T#H.
(1961)

"Dovalopuant and Svaluatloa t f  
Processed Food Based an Edible 
Peanut Fleur and P rote iaP '
Mooting P ro te in  needs o f  In fa n ts  
and C hildren ' National Acartsoy o f  
S c ien ce ' p« 2VO.

NurajraMMtajri D(| 
Hurlon* 8»*
P iO lt l l  F .A .* 
SvM lM lhaB i Ntf and 
Parpla9 B«A*B*
<1971)

*E ffe c t  o f  In corp ora tion  o f  a Low 
Coat P ro to ia  Food in  Poor Rico 

and R ati D ie ts "9 
Indian Journal o f  N u trition  and 
D ie te tics*  9# pp* 73 -  79*

Palaautrananlan9 6*
(1971)

•A S trategy  fo r  F ighting Protein
Hunger*,
The Indian Journal o f  N utrition  f 
and D ie t e t i c s ' 8* p . 26ft.

Suhhatna9 M »  
(1972)

"In d ia  and the r r o to la  FroVlcu*' 
oo logy  o f  Feeds and N u trition  

19 pp* *67 -  *77*

Prabha9 8* 
(1972)

“Our Punier one Health P robleu*9 
Hone S olan cs ' 10* pp. V • 5«

Parpla9 K »A »B " 
Harayana Roe* N*9 
Rajogspalan* R* and 
£vanlaathaa9 M. 
( I * * )

"keoeat fHnralopasnt in  the Produe* 
t lo a  and Use o f  Proeessod P ro to ia  
Foods in  the Trontaent and Proven* 
t lo a  o f  P ro to ia  M alnutritlea 
i a  C h ildren "'
Journal o f  N utrition  and B ia te t ie S ' 
1* p . 1lV .

oopalaa* C.
(1970)

"Soaa Reeaat Studioa i a  tho 
National* Z aa titu to  o f  N u tr it io n " ' 
Tho A »ericon  Journal o f  C lAnioal 
N u trition ' I 3 9 pp* V5 • 91*



Failur* A*
( m i )

HinwA)
( 1961)

V««katCM| lt|  
tvaaiMilhaat N# >td

(19«M

S v M lM t lM a i  N*S*| 
Naik, M*S**
Km 1v A«I* and 
Matliai A*
( m o )

Aim a Ai  VfCi a ad 
Gupta* B«l(
( 1970)

AuatlBi A* 
( 197*)

Singh* Jogiadar 
Ledha* M.L* and 
Oapta* R»0» 
( 1973)

“Indian B la lt and Their laprava* 
aa«k*|
Nttlrlli»Bf Na tioaal Institute of 
NulviliOAt Rjrdarabad| pp* 10 • 11*

“The Iffaata  of Various fa n a  of 
SuppleeMntatiea on Ika MutritlTO 
Value of Haloo for Children” * 
Hoatiog Prokola Mooda of Infants 
and Children* htM iaalioa Not M 3* 
National Aeadeny of Seiense* p* 89*

*Nutrlon«a Supplied kjr Supplements- 
tie s  of Bfatary Protein for 
■aatlag Protein Needs” *
Journal o f Nutrition and oietetios*
1* p* 126*

”Choioo o f Strategy for the Oeaetie 
Upgrading o f Protein Proportion in  
cereals* H ilists  and Pulses*
Rnprlat frou Inproelag Plant 
Protein hy Nuclear Techniques*
Xntornational Atonis Energy Agency* 
pp* 16 3  -  166*

• if  foot of Incorporation of 
Opaque • 2 u gone on Yield and 
Yield Components in Pour Conposltos 
of Hniao"*
The Xndlaa Journal o f SonstlOO and 
Plant Freed lag* 30* pp* 377 • 382*

*Nutritionally Nish CoreaIs and 
Pulses** Hone Solanos* 10* pp* >0*V1*

"Problems and (reaperto o f  
I reeding for filter Protein Quality 
in Hniao through the Use of 
Opaque • t  Maine” *
Second Oeaeral Congress*
Indian Society o f Goneties and 
Plant Treading* 1 M I* Oelhi* p* 137*



39

7*# 8 t m r t |  T «
FfM lii J .P . 
(1 9 4 2 )

•Tha N u t r t lf t v t  V ain*  a f  Mats*
r r a  ta in *  ,  American
J o u r n a l a f  t i l i n i a a l  N a i r l t l o n ,
10, p .  192*

73* C la r k .  « . H ,
<t96ej

"M a a tia g  P ra ta ia  R a q u ira a a n ta  a f
M aif,
J o u r n a l o f  A a a ria a n  O ia t a t lo  
A a a o a la tla a , 5 2 , pp* I 7 5  -  479*

7 4 , rradar& ok I J «
(1 9 4 3 )

M y a ia a  C a a ta a t a f  Opaqua -  2 
M aiaa*,
N u t r i t io n  R a v la u a , 2 5 ,  p* 334*

73* M a rta , « * T . ,  « l « l a n a « ,  143, p* 279*
B a ta a , X*B* awl 
N a la o a , 0*B*
(1 9 4 4 )

74* Ttraaaaai, R
(1 9 4 6 )

* P ro o a a d ln f, a f  H igh LyO lna 
C o n fe r « n « a " .
C o rn  la d u a t r lo a  Raaaareh 

F o u n d a tio n , p ,  34•

77* A b u ja , V*P.
S in | h ,J ,| la d a r  
W alk, M .B .
(1 9 7 0 )

” Aalna A d d  Balaaaa a f  Protaftn a f  
Maiaa and R or|taw *,
Tha In d ia n  J o u r n a l a f  O o n a tia a  and 
P la n t  F ra a d ia g , 3 0 , 3 , pp* 727,731*

7 6 , K a r l ,  H *o. 
(1 9 6 4 )

*0paqua • t  Maiaa Caupliaifrt P r o t a la  
Souran"
Pood T a e h n o lo g y , 2 0 , 9 * 7 4 ,

7 9 , M urphy, J* J*  and 
T>alby, A ,
(1971)

” Changaa i n  tha P r o ta la  P ra a tla n a  
a f  r* a v tl«p iA |  N o ra a l and Opaqua • 
2 Maiaa Bndaaparu"
C a ra a l C h a a ia tr y , 4 6 , pp* 336*»349*

80* s a a a io a th a a , M*B*,
(1 9 4 9 )

"G a n a tla  P a tta ru a a t a f  P ra ta ia  
d u a lity * .
C u rra n t B a la a a a , 3®, p* 30*



N a ftrtjM t 7*
(mi)

*Toxin* in  ro o d " ,
A Pooodo o f  Pro*ro** (1961»1770) 
Notional X natitu to  o f  N utrition  
Hydorotod, p* >)•

Quioko, C«Y* "H|*hor L jrtim  L « v t li  and
(1972) Ix^ rottd  P rotoln  o u o llty  o f

OpaqUO -  t  MalSO",
fcouth Anorlooa Nodloot Journal, 
46 , pp . 1579 -  13«4.

H oriboron, K*, 
n o o o i, I t M , ,  
Vonkot Poo, B«, 
R ojn lok stw i, i t  oad 
Swonloothon, M*
O * * )

"Tho C honiool C onpooition  oad 
N utrition  Tolu* o f  tho P rotoin
o f  Hjrtrid M olao",
Journal o f  N utrition  ond D io to tio o  
2 , p* 1*3*

Low no,
<1969)

"P roto in  o*  Hunan Food", 
F iro t  E d ition , Tullorworth** 
London, pp* 13 • 15*

Bolowndp, B,
(1970)

"Louoia* and N iootln i*  Acid 
N otobo lion ",
Curroat Troodo in  T ito n in  Roaooroh 
Proooodinc* o f  tho N utrition  
to o io ty  o f  In d ia , 9 , PP* 2k • 26*

No loon do iowso oad N itrogoa Polaneo Kwoluotion o f
Dutro do O l ir o lr o ,  J,*J|Rybrid and opoqua -  2 Corn 
( l 972) V o r io t io o  on Roto"

Nutrition ftoporto Xntornotionol_, 
PP» 69 -74*

Horpotood, D.D* 
P r o d i l lo ,  A* ond 
S o r ir o , D*
<1968)

"Agronony A bntrooi*, p ,  M *

Tonn«, T*R*, 
Ooolp, I * ,  
Cholokoo, F*T* 
t o r i  nohow, N*8
( m t )

"Pending T r ia l*  with Opaque • 2 
M olso"v
Journal o f  N u trition , 101, p* 1475



A r««M a l. 11*
(1 H i )

•Proceeding* o f  IlM High Lycina 
Corn C aaforca**”
V t«M «|toa D»c»| Purdue C a l m t i l y ,  
Cora and S tM trah  Pound at lea* p « }a (

SvM iM tlM ftl M«S«
( m i )

*R«N arch Troade ia  Crap 
Xuprovauont” *
World Soioaoo K«Mf 9* P* <7*

Rao idtnoMBlha, 11** 
K ««aiM th*ni ft*C«* 

M d

(19*9)

"Coaauaptlaa P ottorn  o f  Snaeko 
by Prcecheei Children” *
Journal o f  N utrition  and 1)1* to t  lea* 

pp. 218 -  3 )2 .

Oaor* i* »*
0 9 * 3 )

"Hawk*# I’hyale lo g ic a l  Chou la  try"* 
fourteenth  ed ition *  MeCrav H ill  
rook Cowpaay* Now York* T ero la te , 
Sydney and toadoa* pp. 590* 8 (1 , 
109%* 1133, 1919 to  19X0*

Pa# H«mwnHMit 8*
( m * )

"S p ecia l N u trition  Pragranoao -  
Crueado againat M alnutrition” * 
N utrition* National In a t itu to  o f  
Nutri tion* Hyderabad* 6* p . i .

DatMMf 0*F*
(19 M )

” Kxtonalon and Rural V olfara"*
P ifth  E dition* Raw »raoad and Sana, 
Agra* pp* k l7  • MX*

P « « iH |  M.fl •
<1971*

"Ornoth and Ooaalopuont o f  Chlldron 
ia  U nderprivileged Gouuuaitloa la  
T a a il Nadu” *
Proceeding* a f  tko N u tritlaa  
S ociety  a f  India* Hyderabad * 10* 
pp* 159 -  1*3.

I|0| l»K «
0 9 * 7 )

"P attern  and Traado l a  food 
Conouuptloa la  India"*
Journal o f  N u trition  and D ie te tic* *  
%* p* t t*



49

97*

9nei.

9 * .

n§Mi| k. l . m. ,
Q a o l t l i  T i A « f  
Y en k at R « o ,  l « |
S«M dwtluw• l(« u d  
P a r p i t i
(1970)

Giopdieui, C .  ̂^.duiASajstvt^ V.
and fi»aiaSubra.manicLn, S-C.
Svanlaatfiaa, M.
(1949)

"S tudloo on L«v Coat N lanead 
Fonda Suttad fo r  Foodinf Vooaod 
In fant in  Developing Countries"
Tho Indian  Journal o f  N utrition  
aod D ic ta t io n , 7t i*  91*
" jMu.tyitiuc Value o f Indian fooeta, National 
Jrufetitute Nutrition^ Hyderabad, P, %~1 &xd 
PP. 6o -93

•Plot nod N utrition  in  In d io"
Journal o f  N utrition  and D ioto tleo*
3 i  F *  9 4 9 .

99* Go pa la  a , 0* and "N u trition  A tlas o f  India" ,
V i J a j n  R a i h m o f  X* N a tio n a l I n o t i t u t o  o f  N u t r i t io n  
( 1 9 7 1 )  Hybderabad® pp* 94 • 95«

t o o .  Negated® D.M. "R e la tive  O it ta r f  O alorio F roto in
(I 9 7 0 f  Adequacy o f  Preschool C tild ron  in

India"®
N u trition  Reviews® >9. pp» 47*49.

101* SukhatnOf
(197*)

"R eport fo r  tho Poriod lo t  
• eteb er , 1970 to 31ot DeoeOter® 
1971. ICNR. Hyderabad® p . 174.

1 0 9 . Svauinathan* M .C.. 
tlaimaantha Ttae® D.® 
Vi ouoowar a Kao, X.® 
Maraslaghan, M .Y.L.L. 

aad
Narooa, 9 .0#
(1970)

"An Evaluation o f  tho Suppleuoatary 
Feeding Program s fo r  Prooehoel 
C hildron  in  tho Rural tread  Ground 
Hyderabad C ity ,
The Indian Journal o f  N u trition  and 
D ie t e t ic s ,  7* p* 349.

103 .  Swaainathan® N* 
(194*)

"AoaoOMaont o f  tho N u trition a l 
Status o f  tho Ca— unity"®
Journal o f  N u trition  and flo ta t io n ®  
6» f ,  p .  134.

l o t .  Singh Jogladar nad 
Xeehy* S .
(1973)

"Kola o f  Opaque • t  Maine in  Child 
Nutrition"®
Second Gonora1 Congress A b otracts , 
Indian S o c ie ty  o f  Oeneties oad Plant 
Breeding, Indian A gricu ltu re  
Reeeoreb I n o t itu to , D e lh i, p . 947.





APPENDIX -  X

D i e t a r y  S u r v tv

it  Oat# i 7 . 4ddr#«t!

3. Nan* o f  tha h#ad o f  t
th# faffllljfi

4m Porton int#rvi#"#d «
(re lation  to  th# h#.id)*

3* Occupation l
6« Typo o f family I Nuclear Joint
7* Total number o f

*#mb*r» in th# family I

Ham# S#x O c c u p a t io n  Zneom#



t

. c

*3

8. Botwaan which flquras your monthly in cost* fa l ls ?

*i. 1-90
h . 91-100 
h . 101-190 
tu 191-500 
te. 501-290 
h. 291 -  and abova

9 . Xntsrvlawoa's opinion about tha incoa»?

Undar astloata 
Apparently accurst#

A ecur a t a

10. T o t a l  fa m ily  axpanditura

11. Expand!tura on food

12* O a ta11* o f  food frequencyi

S ,N o «  Foods
Fronuency o f us#

D a l ly  One a a  T w leo  a M on- 
waak weak t h l y

1« Caraalat
8 lea  
C h o i an 
Wheat 
* S q l  
O th ers

c o n t d . * .
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S • No# rood* Dally
Frequency o f  use
Onco • Twlc# o 
wook wook

Month­
ly

J . Pulton
Rod qra* dhal 
B#rV)*l qram dhal 
Horto qran dhal 
Black qran dhal 
Othort

3# Lotfy veqotabloti

Aqathl
Amaranth
Druuatlck loavot
Cabbaqo
Othort

4# Root* and tubortt
Potato
Yaw
Othort

ft# Other voqotablotl

Brinj al 
Bo ant 
Drum*tick 
Othort

6# ftrultc
7. Flothy foods

8# Sqqt
9# Milk ind a ilk  

product!



13. D a i ly  s e e l p a tte rn s

Meal B re a k fa s t Lunch D in n e r

i a t  Day 

2nd Day 

3 rd  Day

14• L ik e *  and d is l ik e s  o f  th e  e h i ld t

L ik e s D is l ik e s

13* T y p 9 t  o f  co o k in q  d e v ic e s t

Purpose Device M ethod
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16* D etail* o f  cooking!

Items B oiling Steaming Prying Stowing Others •

C oroalt
Pulses
Ore*na
Oth or 
vogotablet

Ego

Moat
Pith
Othora

17* Ago o f  the subject at wowing

18* hat any sp ecia l food given to  the ch ild  durlnq/after 
weaning?

During After



19 • attitude* toward* cham* in food habit* t

Habit Porforrod Not porforrod

Mail pottorn

AltoratIon o f  food

Supplementation o f food

90* *hat 1* your opinion about the prove ho o l feeding 
programme?

21* h i l l  you lik e  to have a oupol^wnt'ary feedlnq 
p roq r«M  in your v illa g e  for tho preecho©1 
children?



APPENDIX -  IX

XfOTXAL ffEXGHUENT 

Experimental Jrouo

Sub] ect Calo- Protein Calc lum Iron Carotene Thiamine R iboflavin Vitamin 6
Number r i e « (g ) (mg) (mg) (uq) (*)> (®g) (mg)

1 . 748 74.7 305 14.1 1075 0.59 0.57 74
2 . 807 30.5 338 70.7 1935 0.81 0.50 ?6
3 . 941 26.5 288 75.1 435 0.87 0 .5 1 34
4 . 912 26.5 314 18.9 1489 0.77 0.48 71
5 . 87? 2 3 .0 150 17.0 132 0.69 0.32 30
6 . 86? 25.0 753 13.0 230 0.73 0.47 **9
7. 859 77.2 295 15.4 268 0 .8 2 0.38 13
8* 1060 32.6 237 18.3 225 0 .8 1 0 .3 9 •>o
9. 1032 3 3 .1 795 70.5 1318 0.84 0.44 30

10. 859 24.4 357 13.1 178 0.80 0 .3 4 2
11. 1016 35.8 751 16.9 2353 1.02 0.48 94
i?« 745 20.6 723 11.6 197 0.53 0.78 &
13. 911 3 1 .8 370 20.3 1375 0.99 0.45 37
14. 955 18.9 255 1 1 .0 136 0.55 0.32 4
16. 923 79.6 777 21.4 7079 0.84 0 .5 1 55
16. 953 3 3 .1 357 2 3 .0 1384 0.33 0.50 43
1 7 . 828 28.3 798 18.3 1405 0.79 0.44 33
1 8 . 737 23.4 737 1 3 .6 235 0.63 0 .3 0 8
19. 955 28.5 340 *>3.7 1343 0.68 0.48 66
2 0 . 795 2 3 .7 223 1 0 .2 159 0.62 0.35 25
Total 17 ,782 547.4 5.184 340.8 18.897 15.36 8 .4 ? 578
Mean 899 27.4 309 17.0 945 0.77 0 .4? 64

X 00.29 
»  236 flkf 
o f R etinol

V»O
V



INITIAL *EIGH«NT

..2n. ^ l l £ p y a

APPENDIX -  i n

Subject Calo- Proto In Calciua Iron Carotene Thlanine R iboflavin Vltaeln C
Nuober rios <g> (eg ) (09 ) (ncg) (w?) (* 9 ) (no)

1. 925 25.8 25? 9 .8 138 0.58 0.45 1
? . 87? 31.6 271 19.8 380 0.84 0.43 35
3. t i l 19.6 251 10.8 183 0 .5? 0*35 9
4 . 886 36 *3 229 13.5 392 0.83 0.49 03
5 . 935 '>9.9 ?75 21.8 2074 o .a o 0.49 54
6* 921 35.7 507 25.0 1511 0.93 0.40 95
7 . 853 77.2 359 13.4 1663 0.50 0*35 50
8* 941 26.6 382 15.0 1849 0.58 0*30 90
9* 764 24.2 235 15.0 1509 0.69 0.33 55

10. 977 27.8 443 16.5 1318 0.74 0*41 39
11* 859 90 .8 292 15.5 733 0.70 0.35 1?
17* 849 24.4 468 13.7 1391 0.74 0.33 5?
13* 858 21.2 355 13.9 222 0.83 0.41 4
14. 793 20.9 310 11.8 174 0.70 0*45 8
15. 1155 34.2 530 21.4 1520 1.12 0.56 62
16. 9?1 37.9 ?13 12.4 184 0.61 0.27 9
17. 730 17.1 795 11.3 177 0.59 0.29 •7
18. 875 21.4 n o 10.9 435 0.54 0.57 21
19. 853 17.2 494 22.9 1488 0.85 0.51 53
^0. 813 21.5 345 10.0 1214 0.67 0.26 5?

Total 17,715 498.5 6.829 305.2 18.560 14.67 8.11 758
Moan 89* 74.9 341 15.3 978 0.73 0.40 38

x 0,25
■ 237 aca 

o f
r e t in o l



4PP5NDIX • XV 
EVpfifUIFNTAL GROUP 

Second ^»l3h»ent•

Subject Calo* Protoin Calcium Iron C*rat*n» Thim ine R iboflavin Vit ninC
K'unber r i f t <9> (mq) ?*q) (•eg) («g) (»g ) (wq)

1. 053 25.8 I 320 15.3 922 0.75 0.34 73
2 . 942 23 .7 334 15.7 1353 0.75 0*42 48
3 . 1011 30.3 343 22.5 1517 0.95 0.55 33
4 . 041 24.1 339 19.1 1783 0.75 0.39 74
5 . 942 27.0 239 33.4 175 0.83 0.34 2
6* 927 22.2 258 31.0 195 0.55 0.35 15
T. 957 25.7 195 12.2 108 0.89 0.34 10
a. 774 23.0 481 11.8 1337 0.72 0.30 35
9 . 351 20.9 210 14.5 194 0.77 0.70 14

10. 025 29.5 38? 33.3 1750 0.85 0.50 52
n . 1025 27.8 373 23.9 1750 0.83 0.47 42
12. 787 24.8 279 15.5 1275 0.72 0.38 **9
13. 040 20.3 395 12.0 1001 0.72 0.30 20
14. 745 25.7 333 19.7 1108 0.70 0.47 38
15. 002 18.4 201 9 .8 84 0.87 0.32 8
16. 1035 30.5 558 17.0 1579 0.95 0.54 48
17. 9'*5 24.8 24'* 18.7 P55 0.77 0.40 35
18. 945 24.2 245 12.0 133 0.75 0.35 a
19. 053 19.2 218 10.3 122 1.71 0.15 9
20. 951 23.3 394 19.9 1258 0.78 0.44 27

Total 1775 £ 491.3 5359 759.7 18482 15.8T> 7.50 530
Mean 887 24.5 310 17.9 924 0.84 0.38 25

o r
974X 0.25 

• 231 h c q ,  o r  
R etin o l

\



APPENDIX f

A . P o to m ln a ilo a  o f  tho t w r « r  to ln o j

I n i t i a l  t M p m t u r *  o f  w ilw  
Kina I  iM p u rttu r*  o f  v o ter  
Ttioroforo rftoo in  teaperaturo

* aorgy equ iva len t Of ttao oa lo r in # tor  
in  o a lo r io o  per degree ( ? )

C a lor ioo  fo r  f i i o  in  tonporaturo 

Length o f  fnee wire need 

Therefore C a lorioo  fo r  tho v ir o  uood 

fa ce  v ir o  o o r ro c t io a

ig «  o f  tho dry oaaplo contain
Thoroforo *0g o f  tho dry m aple v i i l  

contain

Thoroforo &Og o f  tho eupploaent oupply a

79*T*f
Sa«86*p
61.86-79*7

13*8 C a lorioo  
3*18 a  13*8 
i>39*66 C a lor ioo  
10-3*5 
#•5 one 
8*5 a 8*3 
11*99 C a lor ioo  
t2 3 f .f t8 .l i .9 3

t a t t .7 3  C a lorioo

i » i i* T 3  a 80
33957® *80 C a lor ioo  

(o r )
339*578 K.Cala*



*• Ss n otation  o f  Protaint

O V M m tlM I

flank
t « « t  SRtplt »|

I n i t i a l
» t i U |

I si
F inal
reading

▼•Inna « f  
» /70  Hf 8a%
(nl)

Y d
the

O 0*7
O 16.7
0 16 .6

O 16.7

0 .7 20
16*7 20
16*7 20
16*7 20

T o lw u  o f  M/7 0  su lphuric acid  used 
ta t l t r a U  th* anno d a  avolrad

Plank t i t r e  value
Therafora 16*7 • 0*7
1 n l*  a f  n/ 70 su lphuric acid  

eerresponds ta

Therefore 16 n l*  a f  S/70 su lphuric acid  
cerrespaads ta

20 n l* a f  the ta ct  aa lu tlaa  cron ta la

Tharafara 100 n l a f  the tea t salutftaa
eon ta la

2 g« a f  the saapla ( eup pleats a t ) cen ta l a • 
Tharafara 80 | o f  the saapla eeata in  O

Therefore the aaeuat a f  p ro te in  present

16*7 nl* 
0*7 n l* 

16 n l*

0*2 ng. a f  
n itrogen

16 a 0*2
3*2 eg o f  

n itrogen
3*2 ng a f  

n itrogen

lOO a 3 * t / i0  
16*0 a g . a f

n itrogen
16 ng o f  nitregea
60 a 16/2
66O ng er  0*66 g 

e f  nitrog*
0*66 m 6*23

i l l
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C. Estimation of Cnldumi 

oboorootloo t 

rioak i

0.01V tMne^ M t lM t  SV Hf 60^

T ria l In itia l
reading

fina l
reading

Volume of
VMno^

smmmmmmmmrn m»o»<

1 0 0*1 0*1
f 0 0*1 0*1
5 • 0*1 0*1

T r ia l I n it ia l fin a l Volume
reading

pm m m  no m m  m m m

reading
• • • • • • • • • • •

KMnô

1 0 0*75 0*75
8 0 0.75 0.73
3 0 0*73 0.75

ca lcu la tio n s

T itro  value fo r  blank
T itre  value fo r  the toot s o lu t io n
Tbarafora toluma o f  KMnô  uoad

1 ml o f  0*018 KMno  ̂ contain
Thoraforo 0.65 ml* o f  O.OIM 

KMno  ̂ oontaln

5 n l*  o f  tab  so lu tion  oontaln
Thoraforo too  ml* o f  ash S olu tion  

oontaln

5 |t o f  %ho sampla con ta in
Thoraforo 60 g* o f  the sample 

oontaln

•*1 ml*
0*75 ml*

0.75-0*1
0*65 ml*

0*1 mg o f  calcium

0*63 a 0*8

0*130 mg o f  Calcium
0*13 mg o f  Calcium

0*15 a 100/3 
8*6 mg o f  Calcium 
I t i  mg o f  Calcium

60 a 8*6/5

*_U6 mg o f  calcium
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»• S t H ff* t in ,  • t  i

•■***»• | •«««*• *»•*»• *•»*•«. 1»*»*«• nMBVB
VolHM Vainr Maljrbdai*

a m a Cmmoma* Klall
(•1) (•1) Z

(m l)
zz

(■1 )
AIWA
(•1)

vrsiioi
( r )

rvio*
i*«

tlaidi m ••6 1 m o.*» m
Standard

•i 1 7*6 f • 0.1 • M
* •a t 6.4 1 • 0.* 16 01

•3 3 3.6 1 m 0.6 aM ttfc
*k k 6.6 « - 0.6 3a 161

T««t
s«*pi« JU 0,1 ••9 • 1 0*6 m 36

” , 0.1 9*9 - 1 0*6 m 3%
*3 0.1 ®.9 m Y o.k m 3*
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T*

Tran the graph,
0*1 a l*  o f  a ah w l u U « i  contain

Thorofora 100 a l*  o f  nab e o la t io n  
contain

1*8 f  o f  pboophoma

100 x 6 ,8 /0 .1  t  lOOO 
6*8 ag o f  pheapherua

9 <• o f  tho too t oanple oontaln 8*8 ag o f  pho

Thorofora 80 g* o f  thoat toot 
aanplo o i l !  contain 80 a 6*8/9

108*8 ag o f  
pheaphorna
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*' tlfUft .of. »rw

a t-sm s jflg a r

MM«|

▼oUm

(■ » )

r « t « i *  P « t a l -  
• a l i a  p a r a i w  ttaia 

•ulphata sulphata
V a ta r

( m l )

caaaan*
t r a i l s *

K )

K U II
r « « 4 .

rlm nk m 0 .3 ft T . 3 . m

Standard i 0*3 ft *•9 10 60

‘ I t 0*3 .ft 9*9 20 lift

*3 3 0 .3 ft ft.3 30 184

“ ft ft ••3 ft 3*9 fto 234

t « i t  aanpla * » 2 0*3 ft 3*3 m fto

S 0 .3 ft 9*9 m fto

W 3 ft 0 .3 ft 3*9 • fto

eaeatweemweea *m  mmmmmaWMM
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Proa tbo graphi
t  a l .  o f  tho ooh oolat&oa 

e o n to lo

Thoroforo 100 a l«  o f  tho ooh 
oolutftoo oontofto

f  f*  o f  tho ooaplo contain

Thoroforo 80 g* « f  tho ooaplo 
ooa to la

#•5 f  o f  Iron

100 a  6 .5 /1  * 1000 

••3>5 ag o f  Iron  

0*315  ag o f  Iro o

80  a  0 * 3 3 5 / 5  

i a l
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W ln n t lo n  Qf n a r o fi ia i

°*A9XY*n9M

V i l m  o f  
atandartf 

(■1)

Patrolaua
athai*

(■1)

Anouat o f  
aarotana

< < ) 
m m m  m m  m m  ok

S lo ts
f t a d ia i

Blank • 8 m -
lU n d trd •• « 6 kO 9

** * % 80 16

* » 1 t ISO *T

•% 8 - 160 31

T ool aanpla «*» • • m 1

» « 8 «• m 1

* » 8 - - 1
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Bk

Tram th« gropk*

8 Ml* o f  th* to a t  M lU tlM  
e to t a U

H iarafara 50 m1« a f  tba la s t  
a o ia t lo a  oaataln

20 |« mt Dm  aaapla aaa la ia

Thoroforo 80 | a f  t torn aaapla 
a o n ta lt

I M f  a f  aarolaaa

rb tra fora  100 aa| a f  oarotono

• a f  Carataaa

m 50 s  k /9

• 2$ f  o f  Owatana

• 25  ̂O f Oaralaaa

»  80 x 25/20

• 122 jf-»l5 5 l2 .2£ -»55 2S 5 28

• 0*25 M | o f  Rot t o o l

• 100 X” 25



AFPSKDIX V I
A xtxrrmx veiGnr (xx sc) or stPMifrxTAL o«ouj»

s*v -J«et Ag«
1,0• t in .

a** Inilkl 1 ft 3 % 5 ft
•

7 8 9 10 11 Final

1* *1* X 9 .0 9*5 10*0 10*5 11*0 12*00 12*5 13.0 14.0 14*5 14*5 15.0 16*0
2* 9 w 10*0 10*5 11*0 11*5 12*0 12.5 13.0 13.5 1%.0 14*3 15.0 13.5 16*5
5* 2 9 10*0 10*0 10.5 11*0 11*5 12*0 12*5 13.0 13.5 14*0 14*3 15.0 15.04. ft X 9*0 9 .5 10*0 10*5 11*0 11.3 12*0 12.5 13.0 13.5 14*5 15*0 15.5
5* ifra H 10*0 10.5 11*0 11*5 12*0 13.0 13.5 13.5 14.0 14.5 15.0 15.5 16.5
6* 5 X 10*0 10*5 11*0 11*5 12*0 12.5 12*5 13.0 13.3 14*0 14*5 15.0 16*0
7 . ft M 12*0 12.5 13*0 13*5 1**0 1%.5 15.0 15.0 15.5 16.0 16*5 17.0 17 .S8* 272 f 10*0 10*5 11*0 11.5 12.5 13.0 13*5 13.5 14*0 14.5 15.0 15.5 16.0
9* 3 X 7*5 8*0 8.5 9*0 10*0 10*5 11.0 it.5 12.0 1S*$ 15.0 14*0 15.0

10 * 2 fa r 11*0 11*5 11*5 12*0 12.5 13.0 13.5 13.5 14*0 14*5 15.5 16.0 17.0
11* xyi f 12*0 12.0 12*3 12.5 13*0 13*5 13.5 1%.0 14*5 15.0 15.5 16.5 17.5
12* 2 X 9.0 9*5 10*0 10.5 1U 0 11*5 18.0 12.5 1 3 .0 13.5 14.0 14*5 15.5
15* *15® x 10*0 10*5 11*0 11*5 12*5 13*0 13.5 1%.0 14.5 15.0 15.5 1C.0 17.0
1%* xys H 10*0 10*5 1 1 * 0 11*5 12*0 12.5 13.0 13.5 14*0 14.5 15.0 15.5 16*3
15* 5 r 10 .0 10*5 11*0 l i* 5 12.3 13.0 13.5 1%.0 14.3 15.0 15.5 16*0 17.0
16* if* F 10*3 11*0 12*5 13.5 1%*3 1 5 .0 13.5 16.0 16*0 16.5 17.0 17.5 18*5
17. 3 X 11*0 12*0 13*0 13*5 14*0 1%*5 15.0 15.3 15*5 16.0 16*5 17.0 18*0
18* i f  2 F 9 .0 10.0 10*5 11*0 11*3 12*5 13.0 13.5 14*0 14*3 15.0 13.5 16.5
19* iyx F 9*0 9 .5 10*0 10*5 11*0 11*5 12.0 12.5 13*0 13.5 14*0 15.3 tr>.0
80* 8 F 11*5 12*0 12*5 13 * 0 13.3 1%*0 1**5 1%.0 15.5 16.0 16*5 1 7 .0 18*0

200*5 210*5 221*5 251*5 244*0 295*5 26%.5 275*5 282*0 292*0 502*5 51%*0 552*5
10*0 10*5 1U0 11.5 12*2 12*® 13*2 15*7 1%*1 14.6 15*1 15*7 16*6

?«U 1



AP'STDIX VI
a* romxiL* weight ( zk kg) or tmtmh &rolp

Ject Ag# 
Xo* yr»*

s « In it ia l i 8 3 4 3 6 * 7 8 9 10 11 Final

4 . 1 w 10*0 9 .5 9.0 10.0 10.5 14.0 i t . 5 11.5 10.5 14.5 12*0 12.5 13.52. *yt r 8*0 8.0 8 .5 8.0 8.5 9 .0 9 .5 10.0 40.3 10.5 11.0 14.5 12*0
3* * 14*0 19.0 14.5 15.0 16.0 13.0 15.5 16.0 16.5 47.0 17.0 16.5 17.54. 8 3/4 n 9 .0 9 .0 9 .5 10.0 10.5 i l . o 41.5 12.5 43*0 13.5 14.0 14.0 15.0
5. 3 t 10*0 10.3 11.0 14.5 11.3 11.5 12.0 12*0 12.5 13.0 13.0 13.5 14,5

i  . 1 M 10*0 to .5 1 1 .0 14.5 12.0 12.5 42.0 12.5 13.0 13.5 13.5 14.0 15.0
7 . 3 ^ K 9 .0 9 .5 10.0 9 .5 9 .0 9.0 10.0 10.9 10.5 11.0 11.5 12.3 13.5
8* f 10*0 10.5 10.5 to.5 10.0 10.3 11.0 11.5 11.5 42.0 12.5 13.0 13.5
9 . ay* H 18*0 12.0 42.5 13.0 13.5 14.0 44.0 14.5 14.3 15.0 15.5 16.0 17.0

to* 8 V 9 .3 9 .5 10. 0 9 .5 9 .0 10.0 10.5 10.0 10.5 11.0 41.5 12.0 13.0
It* 8 f l i . 9 12.0 42.5 12.0 12.5 13.0 13.5 13.0 12.5 13.0 13.5 13.0 44.5
ts* 8 r 9 .0 9 .5 10.0 8.5 9 .5 19.0 10.5 10.0 10.5 U.O !*.5 12.5 43.5
13. sy* r 10*0 10.5 19.0 9 .5 9.5 40.0 10.5 9 .5 10.0 10.5 11.0 11*5 18.5
14* 8 H 9 .0 9 .5 9 .0 8.5 9 .0 9 .5 10.0 10.0 10.5 11.0 U.5 12.0 13.0
15* aya r 10.0 9 .3 9 .0 8.5 *•2' 9 .3 10.0 10.5 40.5 u . o U.5 12.0 12.5
46. a r 40.0 10.5 10.5 1 1 .0 11.0 11.5 14.5 18.0 12.0 42.5 12.5 13.0 13.5
47* 3 M 9 .0 9.0 9.5 10.0 10.5 1 1 .0 41.5 12.0 12.0 48.5 13.0 13.5 14.5
18* 8 » u . o 11.0 10.5 10.5 41.0 11.0 U.5 42.0 12.5 13.0 13.5 14.0 14.5
19* H 10.0 10.0 9.5 9.0 9.5 10.0 40.5 41.0 41.5 12.0 12.5 13.3 14.530* tya SI 9 .0 9 .5 10.0 lO.o 10.3 10.5 1 1 .0 41.3 12.0 12.3 13.0 13.5 14.0

to ta l 800.0 209.0 807.0 805.0 812.5 819.5 288.0 238.5 237.0 847.0 855*0 864.0 284.5
Maun 10.0 10.2 10.4 10.3 10.6 tt.0 11.4 11.6 11.9 12.4 12.8 13.2 14.8
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APPENDIX VII

A* HOMTllLt »tSlWrT(t?J CHS) OP nXPCSIXJWTAl.
Git UP

S ttbJ «ct A g« 
M orta r T r i . s « x I n i t i a l 1 8 3 4 3 P in a l

I* ays H 7 S .1 8 8 .8 8 4 .0 87*8 9 0 .4 9 4 .3 9 6 .3
2 . 9 f •1*8 8 4 .0 8 6 .0 89 *9 9 2 *9 9 5 .4 97 *1
9 . 8 9 8 3 .8 87*3 8 8 .8 9 1 .0 9 5 *0 9 5 *0 9 6 .3
4 . 8 N 7 9 *0 7 6 .3 7 9 *8 8 1 .4 8 4 .1 87 *8 8 9 .3
5 . iya H 7 0 *0 79*4 7 3 .9 7 8 .8 8 0 .0 8 2 .3 8 3 .0
6* 9 N 81*9 88*8 87*3 8 9 .6 9 0 .4 9 2 *6 9 9 .3
7* 8 II 8 9 *0 8 7 .6 9 0 .4 9 3 .9 9 3 *9 9 8 .5 1 0 0 .4

. 0* . aya 9 • 3 .8 8 6 . ) 8 8 .3 9 1 .4 9 9 *4 9 5 *8 9 6 *3
9 . 3 H 7 2 .5 7 5 .3 7 7 .4 7 9 .3 9 9 .6 8 4 .4 8 6 .3

1 0 . ayo 9 8 6 *8 •7*8 9 0 .2 9 2 .4 9 4 .3 9 6 .8 9 8 .9
1 1 . ays 9 86*8 8 9 .8 9 1 .4 93*1 9 9 * 8 9 6 *3 9 7 .5
&«» 8 K 8 1 .5 8 6 ,1 8 8 .0 9 0 *4 92.0 9 5 * 3 9 5 .5
13. aya N 8 1 .8 •4.0 86 .a 88.6 90*0 9 9 .6 9 4 .6
1%. ays 9 8 3 .8 8 6 .8 89*8 9U1 99*3 9 5 .6 9 7 .8
19. 3 t 80*8 85.8 86*3 8 7 .5 8 9 .7 9 2 *9 9 4 .5
16. iy* 9 9 4 .4 8 6 .0 98.6 iot.9 1 0 4 .0 1 0 6 .2 1 0 7 .5
17* 9 H 86 *0 8*.9 90.0 9**9 9 * * 3 96.1 9 8 *9
I S . iya 9 •%s 87*6 9 1.0 9 3 .8 9 3 *4 96*3 98*8
19* iya 9 8 0 .0 •3*3 8 5 .1 88.8 9 1 *9 9 2 .4 9 9 *5
80. 8 9 8 1 *0 83*0 8 6 .5 •9*3 9 1 *4 9 3 .6 9 5 .9

T i i f t l 1697*6 1 6 9 2 .0 1 7 3 9 .8 17*9*7 1 8 9 8 .6  1 0 7 8 .8  1 9 1 2 .9

Nm a 8 1 .9 8 4 .6 • 6 .9 #9*5 9 1 .6 99*9 9 5 *1



A tt& m ix vix
>• hokthly niucsrr (jpf ata) of cofrrnoL crnwr

j u t  A go S e t 
N*. jr r i .

INITIAL t 2 3 2 9 F in a l

1 . i  r 8 s* $ 2 2 , / 2 6 ,2 27*2 2 9 .2 9 0 ,6 9 2 .2
I . ty «  t 9 «* 7 9 3 .0 9 7 .2 1 0 0 ,1 101*2 102*2 10 2*8
3* iy a  m 9 * * 2 9 7 .2 9 2 .2 9 9 *2 101*3 1 0 9 * 8 1 0 9 .9
2 , 2  3/%K • 0 ,3 2 3 ,1 2 2 ,6 • 6 ,3 27 *3 • 8 ,6 9 0 .3
3 . 3 9 7 6 ,3 78*9 2 2 ,3 82*6 * > .» 2 7 .9 2 9 *5
* . 1 N 72*% 2 1 ,9 2 3 .2 « 6 .J 27*2 2 8 ,2 9 0 .9
7 . 3 * 71 *2 7% .o 7 7 .2 70*9 90*3 8 1 *8 83 *2
8 . t y t  r 7 3 .6 7 2 *8 7 6 ,0 7 7 *2 7 C .3 2 0 ,3 81*3
9 . 272 X 2 6 ,3 22*6 8 9 .5 9 0 *2 9®#3 9 2 *8 9 3 .9

t o . 2  F 2 0 ,7 2 3 ,9 2 3 .0 9 7 .S 2 2 ,2 y « « 9 1 « f
IX , 2 9 7 3 *9 77*8 7 2 ,2 80*3 91*3 8 8 ,8 83 ,2
1 2 , a r 9 0 ,8 9fi."0 3 5 .2 9 8 .1 9 9 .9 1 0 0 ,2
13* 272 P 7 1 ,5 7% .0 7 C .3 7 9 .3 8 6 , fci 2 2 ,8 2 3 .2
U . 8 X 7 0 .2 7 3 .0 7 6 ,3 7 2 .0 2 0 ,3 8 1 ,9 8 8 .3
1 5 . 272 P 9 9 ,2 9 5 ,2 7 r i.5 77*9 9 9 *1 1 0 1 ,3 1 0 3 ,8
1 6 , i  p 9 0 .3 9 2 ,6 9  >•> 9 7 .3 3 8 .9 1 0 1 ,3 1 0 3 .6
17* 3 H W « * •2*9 2 2 .2 89*9 9 0 ,1 9 1 *2 9 2 .8
t o . 2 X •3*3 M .J 2 7 .0 28*3 89*9 91*1 9 3 *5
19* 27s  X 00 *9 81*6 8 * . 6 • 5 . . 86*3 27*1 2 9 ,2
2 0 , »ya N 7 7 ,9 79 *8 8 0 .3 8 3 .3 S t .5 « ? • » 27*1

1686*2 1 6 7 3 .2  ft?2 S ,3  1753*2  1 7 * ? .*  1 8 1 3 ,6  1 2 2 2 ,3
•1*3 2 3 .7  s e .f t  0 7 ,2  89 *1  9 0 ,7  9 £ .8

Total
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AWWB1X T O I 0HCr t d
A* HQNtftUf ClftCUXTEKKHCK S&FgRXHKNfAl*osour A

4 « e t  Ago s « x  Ko.. *  J V i  .  -

Initial 1 8 3 9 9 Final

1 . 878 M 9 6 .0 9 6 .9 9 7 .9 9 8 .9 9 9 .1 9 9 .5 9 0 .9
9 . 3 r 9 3 .0 9 3 .7 9 6 .9 9 7 .1 9 7 .9 9 7 .9 9 8 .5
3 . 8 r 9 9 .1 9 9 .9 9 9 .6 9 0 .0 3 0 .8 5 0 .9 5 1 .0
9 . 9 N 9 7 .0 9 7 .3 9 9 .9 9 9 .9 99*3 9 0 .9 5 1 .9
5 . ty s 8 9 6 .8 9 6 .9 9 6 .3 9 6 .7 9 7 .8 9 9 .9 9 9 .0
6 . .3 8 9 6 .1 96*3 9 9 .1 9 9 .0 9 9 .9 9 9 .7 3 0 .0
7 . 9 8 9 5 .1 9 3 .9 9 6 .0 9 6 .9 9 7 .3 9 8 .8 9 9 .3
9 . 8V8 t 9 9 .0 9 9 .3 9 3 .3 9 6 .3 9 7 .3 9 6 .9 9 9 .9
9 . 3 8 9 6 .3 9 6 .6 «?• • 9 0 .9 9 9 .0 9 9 .3 3 0 .0
1 0 . 979 9 9 7 .8 9 7 .6 9 0 .7 9 9 .0 * 9 .3 9 9 .9 3 0 .0
1 1 . 879 F 9 7 .3 9 9 .6 9 3 .0 3 0 .1 3 0 .9 31*0 3 1 .5
1 8 . 8 8 9 6 .9 9 7 .0 9 7 .3 9 9 .0 9 9 .9 9 9 .0 9 9 .9
1 3 . tya 8 9 9 .9 9 0 .3 5 1 .0 3 1 .3 9 1 .8 3 8 .0 3 8 .9
19. ays 8 9 6 .3 *7 *9 M.S 9 9 .1 9 9 .9 3 0 .0 5 0 .9
1 3 . 3 F 9 6 .1 9 6 .3 9 7 .3 9 9 .0 9 9 .9 9 9 .0 4 9 .5
1 6 . 179 9 9 9 .1 9 3 .3 9 3 .3 9 6 .9 9 7 .3 8 7 .9 9 9 .5
1 7 . 3 8 9 7 .1 9 7 .3 9 S .0 9 9 .3 9 9 .0 9 9 .5 3 0 .0
19. 178 r 9 9 .8 9 9 .9 9 9 .0 9 9 .9 3 0 .3 5 1 .9 S9.S
1 9 . 178 F 9 6 .1 9 6 .9 9 7 .1 9 7 .3 9 9 .1 9 9 .9 9 9 .0
SO. 9 F 9 7 .1 4 0 .9 9 9 .3 9 9 .0 9 9 .9 4 9 .3 5 0 .0

930.7 991.9 997.0 969.3 979.9 990.$ 1008.9
96.3 % 7.i 97.9 99.9 99.9 99.3 So.ft

To ta l
Moan

>w w»m
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AFP END XX VUX
>• MONTHLY fXEAi) ClRCWISHKNCfi (XN CHS) OF CONTROL

GROUP

3 «b -
Jeet Agm 
Xti r r t ,

3ax In itia l a 8 3 4 3 Final

t r 44*0 4 3 .3 4 6 .0 4 7 .0 4 7 .5 4 8 .0 30*3
2. 8 7 s ¥ 4 8 .3 48*3 4 9 .0 4 9 .4 4 9 .8 30*8 3 0 .8
3 . ty s n 4 5 .1 4 3 .7 46*0 46.5 4 7 .0 49*0 51.0
4 . 8 II 4 7 *3 4 7 .4 4 7 .5 4 8 .0 4 8 .3 49*0 3 1 .4
3* 3 ¥ 4 5 *o « . j 46*0 * 6 . ) 4 7 .0 47*8 4 9 .0
6* 1 n 47*1 4 7 .3 48*1 48*3 4 9 .0 4 9 .4 5 0 .0
7 . 3 n 4 7 .9 48*1 48*4 4 8 .7 4 9 .3 4 9 .3 4 9 .5
1 . ■ aya 9 4 6 .3 46*8 4 7 .0 4 7 .3 47*3 *8*0 4 9 .5
9 , aya H 4 5 .0 4 3 .3 4 6 .0 46*8 4 6 .3 4 9 .0 5 0 .0
to * a 9 45*1 4 3 .3 4 3 .5 4 6 *0 46 *4 4 7 .1 5 0 .0
t t . a 9 4 6 .1 46*3 4 7 .0 4 7 .4 4 7 *8 4 9 .9 31*3
18. a 9 46*3 4 7 .0 4 7 .8 4 7 .4 47*7 4 8 .0 49*3
1 3 . aya 9 * 6 .J 4 7 .0 4 7 .3 48*0 4 8 *3 4 8 .3 3 8 .5
a%. a n 4 8 .0 48*8 4 8 .3 48*4 48*8 4 9 .0 30*5
1 5 . aya 9 4 6 *3 4 6 .5 48*0 4 8 .3 4 0 .9 4 9 .0 4 9 .3
1 6 . i 9 4 8 *0 4§*a 4 8 .3 4 8 *4 48*4 4 8 .5 48*5
17* 3 M 48*1 4 8 .2 4 8 .3 48*3 4 9 .1 4 9 .0 30*0
18* a n 4 8 *0 48*0 48*1 4 8 .3 48*8 4 9 .3 3 2 .6
1 9 . aya M 4 7 .0 4 7 .3 48*0 4 8 .3 4 8 .9 4 9 .0 49.0\
SO* tys a 46 *f 4 7 .0 4 7 .8 47*4 4 7 .8 48*3 3 0 .0  \

7 «U 1 9 3 1 .9 9 3 9 .7 9 4 7 .4 954*8 9 6 8 *4 965.4 1004*7
Hi m 46*6 4 7 .0 4 7 .4 4 7 .7 48*1 46.9 30*8
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HoiJTrtLy
A. "CHKtT CXPCLMFSfrfcttCK £XN CJI*  ̂ Of *Xpi£ I2 l5 l8 i.2 £ 2 U *

AP7CTMX XX

lMb«
J « o t
No*

A «t
( fto )

I M I n i t i a l 1 a 9 4 9 P lM l

1 . *1 M 8 4 .8 4 8 .0 4 9 .9 4 9 .9 9 0 .0 9 0 .9 9 1 .0
2 . 9 r 9 0 .1 9 1 .1 9 1 .9 9 1 .9 3 3 .1 9 3 .8 3 4 .4
3 . f F 2 8 , f 9 0 .0 91*9 3 2 .9 9 3 .4 9 4 .1 9 9 .9
t * s N 47*9 4 8 .9 4 9 .2 9 0 .4 9 1 .9 3 4 .9 3 * .4
9* H M 47*9 9 0 .0 9 1 .9 3 1 .9 3 2 .9 9 2 .9 53*4
4 . 9 M M .1 9 0 .8 9 1 .0 9 1 . 2 9 1 .8 9 2 .9 9 3 .0
7 . 8 N 4 f .3 9 1 .8 9 2 .9 3 2 .9 3 2 .7 9 3 .0 9 3 .9
i « 2* F 4 4 .8 4 9 .8 9 0 .0 3 1 .9 9 1 .9 9 2 .3 9 9 .9
f . 9 M 4 4 .9 4 8 .9 & 9.9 9 0 .1 9 0 .8 9 1 .4 3 2 .9
1 0 . *4 F 9 0 .9 9 1 .3 9 2 .9 3 > .4 9 2 . 8 9 3 .2 9 3 .9
M * >1 F 9 0 . 0 9 8 .9 9 1 .9 9 1 .9 9 2 .1 9 2 .9 9 3 .2
12* a M 4 4 .9 4 8 .9 4 f .8 91*9 5 2 .9 3 2 .4 9 3 .0
1 3 . 21 * 4 8 .8 4 9 .9 9 0 .0 9 0 .7 9 1 .4 9 2 .9 9 2 .9
1*. 21 N 9 0 .9 9 1 .9 9 1 .9 9 1 .9 3 2 .1 5 « .3 9 8 .9
i f . 9 4 8 .9 9 1 .9 98.0 5 8 .4 9 3 .2 >4.1 3 4 .9
14. 1# F 4 f .8 9 1 .9 3 2 . 0 5 2 .9 9 3 .1 5 4 .8 99*4
1 t . 3 M 49.8 Si .9 9 2 . 0 5 2 .4 9 3 .0 9 9 .8 9 4 .8
1 3 . H F 4 9 .7 90.8 9 1 .8 9 2 .9 9 3 .9 9 4 .9 9 4 .9
I f .
>0. 11

8
F
F

44.4
• .* S '2

* « .«  kf.t
.  i n * .  . » M

3 1 .9
.  J*S5.

5 2 .4
9* .9 • • *

53.0
.  P i ' .

9 4 .4
• .5 5 * 2

¥ «l« l . . 9 4 f.4 9 9 7 .1 1018.2 10 9 1 .9 1 0 8 4 .9  1 0 9 8 .3 1072.4
M.HUI . . 4 8 .9 4 9 .9 3 0 .9 31.T 3 2 . 2 3 2 .9 9 3 .4

M n n n * « n w « * M M *•*»**« M M M i
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APPENDIX IX

b* ygyror. .w si.1si?s gc** .(??„<a» \ aor_control,q»qpf

••M M *M U «aanm *«immmmmmmm* !««•*«*» mmwrnmm
S«bjM l

*0 .
* !•

(jw a) No* In it ia l 1 2 3 6 9 Final
mmmmmmmmm •— — — mmmmmm
«• 1 r 6 7 .0 67.9 68 .0 68.9 69.0 69.3 51.3
I . 2 ) p 66.8 67.3 67.6 67.6 67.9 68.0 69.0
3. n M 69.1 90.3 91.0 91.9 51.9 32 .6 93.9
6 . M 68.0 68.9 69.9 69.9 50 .0 90.3 31.6
5* 3 P 66.9 67.3 67.6 6 8 .1 68.9 68.3 69.3
6 « • 1 M 67.6 68.9 69.0 69.9 90.2 50.3 51.0
7 . 3 M 66.9 67.9 68.0 68.2 68.5 69.0 50.6
s . si P 67.9 69.9 68.9 90.0 30.3 5 1 .0 52.6
9. *4 M 69.6 67.9 68.0 66.9 68.5 69.0 30.3
10 * 2 P 66.9 67.9 68.9 69.0 69.0 69.3 30.3
1 1 * 2 P 66.0 67.0 68.9 69.0 69.2 69.3 50.3
1 2 . 2 P 67.1 67.9 68.0 6f .9 69.0 69.0 50.0
13. *4 P 69.0 66.9 67.9 68.9 69.0 69.3 50.5
1%. 2 N 67.0 68.0 68.9 69.0 69.5 69*5 90.0
19. *4 F 66.0 66.9 67.9 67.5 68.0 68*5 69.0
16. 1 P 66.9 67.9 67.9 68.0 68.6 69.1 69*3
17. 3 n 6 7 .0 67.9 68.9 69.0 69.5 30.3 91.9
18. 2 N 69.0 69.9 90.0 50.9 9 1.6 32 .6 53.3
19. *4 M 66.7 67.3 68.0 68.9 69.0 69.6 69.3
20 . 14 M 67.9 68.0 68.6 69.1 69.7 90.3 30.3

Total • • 0 0 938.9 966.9 988.9 978.0 989.8 999.0 1016. if
Moan • •

mmmmmm
• •

mmmmmm
66.9

i m m h m
67.3 68.6 68 .9 69.3 69.8 30.7
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APfEWPIX X

S u U
j » « t  Ag« S«x I n i t ia l  f X 3 % 5 F laa l
«•• <jrr»)

1 . 2| M 12*1 13*2 13.3 13.8 19.0 19.3 19.3
2* 3 F 19.3 19.8 13.1 13.3 13.8 * 18.0 16.9
3* t F 10*3 11*1 12.3 13.0 13.7 19 .6 13*2
4 • « N 13.3 19*0 19*5 13.0 13.3 19.8 18.8
'5 . n M 12*0 12.2 12.3 12.8 13.0 13.9 19.3
6* 3 M 12.3 13*0 13*6 19.2 19*0 13.3 18.0
7 . S N 13.3 19.3 19.9 13.1 19.3 16.0 18 .0
1 . *1 r 19*$ 13.0 13.3 13.8 18.2 17.0 17.6
9* 3 N 12.0 12*9 13.0 13.3 19.9 13.3 18.0
t o . f l N 12.0 12*9 12.8 13.2 13*6 19.9 19.0
11* *4 F 13.3 19*0 19.3 19.9 15.2 19.8 18.2
12. 2 M 12*9 12*8 13.0 13.3 l9 .0 19.9 19.0
13* n N 13.3 19*0 19.9 19 .7 19*2 18 .1 18.9
1*. * i M 19*3 19*8 13.1 19.9 18 .0 18.9 17.1
13. 3 F 13.2 19.9 13.0 1tf.3 18.1 18.8 17.2
16. 14 F 13*0 13*2 13.3 13.7 13.9 18.1 18.9
17. 3 * 13.8 19. f 19.8 16.2 16 .8 17.2 17.3
1*. U F 13.7 19*8 19.8 16.9 17.9 18*0 18.9
19. H F 13.1 13.3 19.0 19.3 13.0 13.9 18.0
20* 2 F 13.0 13.3 13.6 19.3 19.8 19.8 18.9

T « l « l • 0 263.3 279.3 283.9 293.8 303«3 319.3 323.8
Nm a • * 13*2 13.7 19.2 19.7 13.2 13.7 16.3



AFPtKDXX XX

• AfOt

» N a t

C « M r « l  ip p « a r « M *

Good
f a i r
Potr
Very r o w

*y*« ft)

4 ) 0 1 ia t« a la «  and M is t
1&) lU s h t ly  dry on tgpaaw a 

fo r  h a l f  ft almate
i i i )  V f t o t 's  spot

It ) Conju^tlsa very  d ry

*> £ l a a a i a i i 2s
4 ) h« x m I  so  lou r 

i i )  llfteh t d4scoInuretIon  
414) Moderate tr o v i» |  i s  patches 

It ) Severs d is co lo u ra tto n

•) P isehorce

4 ) Absent
44) vetery  (excess ive  

lsehry~ n otion
114 ) Mi cropurulont

It  ) Purulent

d ) Xerosis o f  Cornsoi

4 ) At so at 
44) S l ie s t  dryness 

411) PinlfiiSbed transparency 
It ) V iso rs t lo n
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•) 3 .1 . ••19991

4 ) Afcaaat
i l )  Mild V »to H U rlM tl«a  

i i i )  W*d*rot* v K tv u liir iM tiM  
iv )  K m n  n n « l a r l M l & o t

* )  i-om s^g»ifcf,|

i )  Afeaant

i i ) A fM  gram ilM
i i i )  I f i i  c m r t d  with

M lM it v *  granulM
iv )  Hypertrophy

« )  X1*M M ind poop

4 ) I tH A t
i i )  Mild

i i i )  Metftratt
iv )  ^atar*

3* Hwwth * )  U m

4) N tnw l
i i )  Aagualar l t « a M U t l« (o iU )

i i i )  Angular w to«*tA tiw (a*darate)
iv )  A«|ular • to w it it i*  (a a v trt)

* )  EriffiBE
4 ) N o m l

i i )  Pal* tu t oa t coated
i i i )  Caatad

iv )  Rad and raw

« )  C onditio*  o t  a w a i

i )  K aiM l 
44) rloadlow 

i i i )  Rfaaaalao a f  |k m  
i v )  Ryarrhaaa



i f t h

i )  HOTWi.1 

11) rioyraais
111) 3iaUcy tooth

It ) ^ottlsd onoaal mud 
llsooloarod toot a

M r

1) ftoraol
11) L*ofc o f luatro

111) Jlooolourod aad dry
It ) iparos and dr i l l  la

JO* •• apî aga-ioa

1 ) Dorati

11) 1m s  o f  lu a tn
111) jlry a 4  rou4ga
I t ) /{ypsrksratosls

* '  s U * tl9 ltJ

1) ioraal
11) Olalolsnsd 

111) dfUtelsd
I t ) im r iy  vrioklod



«•  To raft 1

%«diabia-l aftborrfeottft 
^ranfttrloal aut-orb lta l 

i l ia u n ta t lo n

*• M
1) Abaftnt

11) i’rftftftot on dopondant porta
111) Moon fa  oft 
It ) (tenoral ocdarna

•• i f t l l l

Soratil

Hlokfttift rosary (mild) 
Hlokfttlo roaary (moAarftto) 
Xloicfttlo roaary ( l i t a i t )

*• * * *

Jtral^ht and w all forroftd 
<ftoe$cftd tofts 

do wings (m ild) 

dow l«ga (aoTftra)

to* Frank
alerts'
o f
d o flo lftn o /

iwaftHlorfeor

Maraa-ana

-tlokota

ottn ri (opacity)


