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) INTRAODUCTION

Childrea are the mirrer of & antiens Uesd nutrision
in childhoed 48 of parsmount fwportance im fostering the
physical, mental and emotional health and growth of pepula~
tion (Nevadas ot al, 1971)"s Heulth 16 avility to partiete
pate fully 1inm all aspests of life, I %9 the resuls of
go0d mutrision, YeSy oven today @& wvast wsajorisy ef the
world®s children are maimourished or undernsurisheds Male
mtrition 49 priserily due to iAnadequasy of feod of the
right quality and quantitye 1In spite of sigaificent in-
ereases in {ood produetien, the availability ef foed counld
net cope up vith the enorwmous inecresse in pepulatien: As
Toerma, (19‘!!). varase, mslautritioa cam wreak havos with &

eouatry’s grovth potential,

From the nutritieasl siand point childrea telow five
yoars, sre ths most vulmerable groupe They eonstitute ever
13 per centd eof the pepulation 1a Indias The presperity ef
the nation will depend upen the well teing and the eptimus
develapment of these human yesoursed, Xt is the bvirth righs
of every child to have adequate health cars, education and
foed for @ happy future {(Chandra, 1968 and United Netiom
Children’s fund, UNICEF, 397!)"..

A% & giliven %ime; nearly sme %0 twvo per cent ef the



.children ia the seonemically peor comwunities of India
manifent extreme signs of Protein Calerie Q-lnnttttlo-
(PCH)e The major bottleneck 4a the diets of these
ehildrea 18 calories and net proteis (Gepalan, 1968)’-
The extent of malmutrition among the vulmsradble greups
in & particular community needs te de assessed and

suitable measures should te saken $o overcome the malady.

Devada® and Radharukmant (|966)6 and Jayaraman
(197!)’, consider supplementary feeding pregramme as &
w08t promising and eoffeetive measure te impreve and main~
taina sutritional statuse Epeciasl feeding prograsmmed® have
teon ia existaave for a aumber of years, but 4t 48 enly
ia the Fourth Five Year Fleaa, that such feeding programmes
have bveen Fetognised as part eof the natioasl pregrammes,
This esseatial and urgent task must$ te inpl-oatod in the
FAfth Five Year Plame The methode ef feeding prensshoel

" ehildren seed improvement,

Net and autrisies surveys carried ocut im Indis
Teveal that the diets consumed by & large majority of she
pepulation are based mainly oa cereals such a8 rice, vheat
snd maise (Vorld Healsh Ogpganisation, ¥iO, 1969 and
Devadas ot al, 1910)",. The maise varieties presently
cultivated in India eontainm 10 te 12 per esent tetal

protein, lowever, the quality of their proteia &8 poer,



laeking ia the essential amine acids. lysine, tryptophan

and fscleueine. lense preduction of o hytrid maise in

whieh these amine aeids are preseant ia the required

quantities will have & directs benefieial offect on human
nutritien: Sueh an effort, sade ia Purdue University, Ufa,

1ia 1966, resulted in the Opaque~% strain of weise, rich

in the amine aeide._ lysine and tryptophans Furthermore the
leueine an! fseleueine ratie of Opagque«2 maise 19 more favoure
alle Fonthe ordinary maise (Abraham and Fraamo, 197V and

Pandys , 0971)”'". Swamina than (w‘r))" opines thag the
sreatedt impact ea nutritioa will come from the gemetie

upgrading of commenly consumed ceresal,

The scientiets of the Indiem Agricultural Researsh
Iastitute have succeeded in incorperating she Opaque~2
gone in seme Of the erop otraims of maise adapted S0
Indian econditionss In yleld $risls conducted im eur eountry,
the Opaque=-2 desiganated as *Shaktli’, has givern yield which
approached Gaaga=3 the best developed doudle eross hybsrid

availadle at present (Jain, t’?‘)',.

Thus "Green Revolutiea™ has brought ou$ also ether
nev varieties of high yielding maise with greater resistance
te dreught and higher proseim content (NDavidsen and Fassmore
197% and Kymal and Natarajas, ‘97’)‘.",0 How far Shese



premicsing nev strains developed in India 18 nutritienally

valuable 4ia human dietaries neede to be Studied,

Thi® supplementary feeding pregresme was an efford
in that direetion. It was cenducted on seleeted preschool
ehi ldres rangiag from ene teo three years of age in the
village, Poochiyur te evaluate the effeet of an Opaque-2
maise mixture ia terwms of the growth of the ehildrens The
findings of this study will be of fnterest to admimistraters
and nutritionists in their plans for supplementary feeding

rrogramme feor presechoel children in the eoming years.



I, REVIEW OF LITERATURE

The review of literature pertaining te this study
is discussed under the following headings:
Ae Importanse of good mutrities for presehool
ehildrea

Be Asseseing the sutritional status of the
presghoel cohildren

Ce Prevaleace of Protein Calorie Malmutritioa
ameong preschool childrea ia lndia

D, Opaque«2 saise
and K, Yeoeding trisle with Opaque~2 maise 4
overcoming maloutritsien.

Ae rtamse of good nutritien fer presesheel childrea;

Children are the wealth of @ natien. *here are mere
than 200 million childrean 1in our eountry. Utwmost eare must
be exercised to promote their health (Basu, 1971 amd Raju
and Suadarsvalid, !971)'6"7. Devadas and Egswaran (196'()'a
and Devadas ot Al (19‘9)‘9 opine that goed nutritiea is
one of the major fastors respensible for She maintenanse
of health and physieal fitness of man, Acesording to
sai (19«)”. Perg (1968)". Toermd (’1971)“ snd Sweminathan
(‘9?3)". there is a clese relstionship between growth,

sutrition and natiemal develepmens,



A ehild'p eatire future 1ife 49 determined, te &
sress extent, by the foed provided duriag his early years,
Serfious dietary defiefensies 4ia this period, will damage
his health ia mumerous ways « Anhidtits growth, sap physiecal
strength and pesaibdly rod him of the eshanese to attaim full
wental developmens (Sen, 1963; Simpson, 1963} Satyanarayana,

1971 and J1m, 1972)30088e23,26

Feod practises, attitudes and intake of the .warly
years affeet food ehoices and censequently the nutritiomsl

status throughous 1ife (Xerry ot al, l968)’7.

The dimensions of melnutrition 4n our country arsre
appalings Maloutrition 1 rapidly besouing 8 crisis with
most of the victime as than shildrens More Sham 100 millien
children A8 India are on She verge of nutristionsl disorder.
Children who survive malnutrition btear suk(hle sears <
mental and physiecale Vhen they tecome adul te, they are
frequently unable to attain normal vorking eapacity evem
wvith sdequate .‘toi. Se ehronic melnutritien wocks the bdasie
ain of natienal development and hinders 41ts effective
realieation (Anne and Dean, 1962; Ferg, 1970 Devadas, 1979
and Rese, 1971)28039030e30,

Persistance of high infant and child mortality - &0

per sent in Indie 88 against six to eight per ceat of other



developing countries - dus to malnutritioa, 16 a ssrious
oburucuouE the family plssaing endeaveur (Simha, 1968)
Prabha, 197t and Jim, 1978)”'”"‘. Malautritien also
causes stuated growth, imereased susseptibility teo
infestion anx! in some sases, permenantly impaired learning
end behaviour, X% 48 thue a grave threat to the qualisy
of the werld's social fatrie (Jelldffee, 1962; King 1963

Autres, 1964 Rerg, 1968, ferimshaw, 1972 and Demald,
"7')”Q’,.3"”.,8‘39.

Thusy the foed ehildren reeeive determines their
whole futuree, How strong, smart, successful amt happy they
vill te 40 fnfluenced by mutrition. There 48 great danger
that all the lateriously wrought and firmly eherished
develepment plans for India will be svept away im a tidal
floed of human sslnutrition (Krishnasvemy, 1967 and
carrine, 1971)%000Y,

Ia many developed ecuantries, lack of reliable data oa
the various aspeets of ehild health and develepment hawve
contridbuted to the misdireetion of emprhasisc in some of the
benefieiary programme® to evercewme malnustrition, The need

for baseline studies on the nutritiomal etatus of yeung



ohildren is orucial (Antrobus, 1911)". Nutritienal
surveys are iatended te define mutritional predlems in
an ared and te set baselines against vhieh autritioa
programmes e¢am be earried ocut and theis impaet te
measured {(VHO, 1969)8. The baseline studies sheuld

ineludet

a) DNietary surveys
b) Aasthrepemetry
am e) Clinteal exnminstioen.

ae I 3 Y81

N4e% surveys can be qualitative and quantitative in
mature. The forwer is quickly earried csut oa large sarple
wvhereas the latter requires a great deal of time and work
te 289008 the food fiatake of & liwmited mumber of persons.

It 48 advisadle that a qualitative survey 1¢ first made,

80 a® teo obtain knovwledge of the food stuffs and the relative
propertioas is wvhioch they are sommenly coasumed by the
conmunity surveyed:. This can he done by a eyatamatie
questiennaire. Thereafter, the gquaatitative survey ean be

made on selected sample (Nichols.l'yés)'u .

Aecording te Aykroyd (1962)“. Foed and Agricultural
Organisation, FAD (196&)” end Perry ( 19615)“. studies of



dietary fiantake constitute an essential part of aay cemplete
mtrition survey, providing information en sutrieat intake
levels, sourees of nuirients, reod habits, foed preparatioa
practices and astitudes. Sueh infermation 10 needed for
medifying the existing econemio, agricultural and foed

sanagement peliey pregramwmes,

The three day foed welighment procedure sonsists of
determining the amnunt of each food ftem sonsumed by a
family, group er Smdividuwal ror three days. Faeh edidle
food wused ia the preparation of each meal 18 wetghed
(1cMND, 1963)". A #tatistionl study was earried out to
eompare the efficasies of a random day, three day e
seven day veighmeat in 366 fanilies by Tasker gt a) (1967)“.
The results findicated that a three day veighment would te
es: effieient as that of the seven day veighment, 4f the
dieoiary variation 4im the day to day 1ife 48 not large as ia
the ease of lov socie~econemie groups fia India. bSundarazaj
ot 51 (197)"?
group are to be studied the foed weighment 48 the bHess methed

o opine that whea fndividual 4imtake of a rural

of eholees Agoording to JCNMD ( 1963)". snd Thimmayamma and
Henums sthaRae (t97|)5°. the diet survey questionnaire alse
has yielded information of essentially the same eharsgter as
thats ebtained dn the detailed direct measuremms ef food

4atake.
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be Anshrepometrys

Aathropometry 498 cencerned with the messursmsent
of the variatiea eof the physiecal dimension and the gress
composition of the human bedy (Jelliffee, 1960)”.
Gepalan and femesvera FRae (‘96‘)”. Son (1963)’3 and
Cripoea g% 2l (1968)”. say thet physieal messurewments
vere related te the mutrieat intake, Anthropomelry can

90008 physical measurements sueh ase

L IS Fody mase as Jjuwiged by weight
Re linear dimensien a8 Jjudged bty helight
and J¢ Ceortain circunferences like those eof head,
chest and arm circumference.

The eircumference of the head 46 recognised as am important
index of intra-uterine grewth and development (Prasad ot s},
!97'0)”- The weight chart ¢ & tool with whieh exieting
kaowledge of nuirilion can be translated ia terms

arplicable at village level (Morlay, 1979 )5,0

The relative merite of wvarious sathrepemetrie
messurenments were aAssesSsed through comparisea of their
median values and eorrelation ceefficient Letween the
severity of Preteim Galerie “Walnutrisien oa uota:add weight

on the other.(Fao end SBingh ,° 1970)".
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@ ¢ 1 exgminations

Pleugh (1962)’7. segarde elinical examination a8 the
oimplest and tasie part of the evaluation of human nutritien,
X8 48 based on the examination of shanges believed te be
related to inmadequate autritien, that can he seen or fels
in superficial epithelial tissues; skia and mussulature,
Jellifree (196!)” opines that the cheapnees and releatively
easy organisatien of nutritional assessment by means of
elinical examinmmtion have sometimes led to the assumption
that the method 1s simpley quiekly mastered by the bdeginner:

and ylelds resulds that are easy to imterpres.

Ce [Lrevalense of Proteins Cqlerie
al

ehi ldren 4in 19«!1.

L L 22 L X 2 2 2 222 7

If one examines the data available 48 Ipdia, there is
n® evidenee to suppert the thesis that diete as eaten by
the people lack minimum quantiSy of proteins Opn the contrary,
the die'ary lack 14es L2 energy foeds te aveid the bedy,
satabolisfng the pretein (Sutramaniam gt gl, 1961 Naraysnaswamy
2% 8], 1971 Palasutremanian, 1971 Sukhatwe, i972 and
Prabha, 1972)38039060,61,62 L e major bottleneck im
the diete of presehool children as far as Indie §8 concerued
is ealeric defiefoncyes Although the pretein iatake io

seeningly satisfactory, since dieds are deficient im calories,



a esonsideratle propertien of the dietary ;rotein may be
expeeted to be diversed towarde providiag esergy and may
net Lo availakle feor meeoting the pretein needs. As 6
result there 15 wideZspread Pretein Calerie Malmuiritieg
(rarpis, 'ﬂ"’o

The Natieml Institute of Xuitritiea Frecently
partieipated ia & ecuntyry wvide survey of the dfetary
pattera of 15,000 presehwel ohildren hwlenging te the
poer socsic-esoncmie greup iR eiz different esatres
whieh praetically represents all the regiens of the
ecuntry. Anslysis of $he data shoved that vhile 92 per eent
eof the ehildren surveyed hmd & ocalorie fatalis thal was Lelew
their requirement level, ealy 35 per seat were ea imadequate
level of pretein fateakee Ancther stwly whieh imeludedthe
snalyeio of she diets o f preschesl ehildrea 4in rural areas
of Seuth India shoved Shal nearly 350 per ceas ol’lﬁ:hlwm
had d1098 defieient ia ealeries. By comparisea, the
per sentage of ehildven with diets deflietent ia pretein
vas ony13s Wnat 419 of Lfnterest 415 thal, thers are ne
oehildren with diets adequate in salories dulb deficient in
pretein: Iy shores, she ealeric iantake of She shildrea was
defieteat to an oxtent of abeus 30 per cent (Uepalaa and
satiur, 1971)%%063,
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De Opaque « 2 maise:

L 21 2 2 1 1T X X X 2 X - J

Indisn diet is one based on cereals, Cereal graia
proteine are eomplex and heterogenous wixtures of a large
nunber of eompletely different types of welecules,

The identificeation of Aindividual protein fractiens
sespensible for the peer Pielegiecal Valuwe of proteins

10 of fumense practical value 1in Feseareh aimed &t genetic
feprovement of the nutritive gquality eof the preteims, This
88 teen amply de-enstyrated in the case of maise, vhere the
ethanel seludle sein frection was kmown te be extremely
defisient in lysine and tryptopham., A seareh for lev sein
sutante 1ed Meris, Hetes and Nelson at Pusrdus University

in Novembery 1966, to the diseovery of high lysine

asutant gene designated as Opaque=-2 maise. This gene Changed
the protein composition and fancreased the eentants lysine

and Sryptephan contenss 1ia saizne endesperme The incorporatioa
of Opaque = £ gene favelves erossing the souree material

of Shis gene with premisimg adapted leecal breeding material
(Hansen, 1961 Venkatsfa gt 2}, 1964 Swaminathan o3 gly 1970

Asnani and Guptay Y970) Austing 1972 and S4ngh gt al,
'”,)“05705.'0‘,07907‘.

Opanue = % maiss varieties differs from other hybrid

varieties. 4ia several aspestse Thie hytrid maise wvas from



self pellinated hack eross progeny, the mutans gene

teing recessives The ratio of germ te endesperm 10 not
fasreased but oaly the amimo acid coanteat of the
endosperm 48 alteredes The endosperm ie fleury Lastead

of herays Xt makes softer "terxrtillas® with a olighdly
svester taste. Zeim, the nutritionally iaferier pretein
18 reduosd to half the usual eoncentration and glutelin
18 deut-leds Both lysine and tryptophan are approximmtely
30 par cent higher and leucins 19 lover $Shan in ether
aytrids, thus imsprcving the dbalance tetveen leucine and
ftsolevcine (Stewars and Frock 1962 and Olark, 0968)"‘".
Normal corm comtains 2,8 go 1lysine per 100 g, of preteia
while Opatue o 8 sonteine 8.7 go Other difference in
amine acic eempesition are less strikinge This increased

lysine centent can % attributed to:

Soluble
Ss Inoreased lysine 4n the asid aminoc seid
fraetdion A

e Inereased lysine in the sein

and @, & reduction 1in the ratie of sein $o glutelia
(rrederiex, !965)7‘0

According to Swaminaihaa ot al (1970)“. the boe
chendoal basis fer the fuprovement da the amine acid vas
desreasned syathesis o7 meia with a coincident increase in
the nen mein proteim eyathesis. Merts st al (1964)77,
Bressant (1966)7‘ and Ahuja 9t al (i970)77 opine thet the

ot
A
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sain offect of she Opaque « 3 gene 48 to reduse the

quantum of the prolamim fraction ia graia and te eoneomifgtantly
increase She propertion of ether proteim fruetioa, namely
albvumin, glebulim and glutelise The analytsieal resulse

of Opsque « 2 maise ebtained at Califernia Univereity arve

given belowl

Lroteis _fraction Ordinary Maise Opaques? _maise
ez _cent Ler cent
Altumin 3.2 13.2
Globulin 1.3 3.9
Prolamin A7.2 28,8
Slutelin MOLA 50,0

Abtraham and Franse (1970)'°. give the amino aeid

conteat (grams per 100 grams of protein) as fellews:

asise Aeid Qzdinar Qpague .2

Jsoleueine 5.0 3.6
Leuecine 16,1 8.0
Lysine 2.0 b0
Methionine 3.0 A3
Phenylalanine S0 3.8
Threonine J.8 3.3
Tryptophan 0.6 1.0
Valine T2 3.6
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The amino acid compesition shove an inerease in
lyeine and Sryptephan contentse ia Opagque « % maize ae
QO.pnr.dt:h. ordinary meise from wvhich 48 is doi&nd and
also an ;nptovouonx in leucine/feeleucine ratte (Atraham,
1911)". Karl (1966)” esoncluded that Opsque = R maise
endesparm 46 lever 4a etarch tham normal varfeties with
consequent reduetion in aloohol yielding eapaeity, although

the fermentation charseteristics are satisfactory.

The pretein of the eadesperm of normal maise amt
188 homegensus sounterpart samples a8 fatervals after
polliaation, vere fractioned by a modified Osbtorame
procedura by Murphy sad Dalby (197')". Selected frections
wore subjeeted %0 amino acid analysis and stareh gel
eleotrophoresis, The results showed that Opaque « 2
meise had a deereased eontent of Jein and increased
quansities in glutelin nnd lysine, Swaminathen, (‘969)30
@lse showed that Opanue o 2 maise endesperm coatained
tvice ad mueh as lysine and vrypéophnn. 50 per cent
sore argininey aspartie acid and glyscine amd 30 per eent
less alanine and leucine tham ordinary meises The cause
of these shanges 18 a marked reduction ia the level of

glutelin,

Careful iavestigation on She relative produetion

of tﬁ?.toxtn content im different hytrid varieties ef



7

mnise vas earried ous by Nagarajas (191')8' by soreening
8 large mmber of varieties ia an sttempt to idensify the
strains that may be resistaant te A flavis, Kkaseh variety
wae artificially fafected under latoratory eonditions

by LAnoeulating & knowa texic strain of A.fiavis, 1Inhe
experiment proved that Opaque « R maise wvas markedly less
suseeptidble in terms of toxis pFatuction wvhile Deecan
Aybrid amd ether varieties were more suseertitle. Adraham
(1971)"®

30 per cent level 48 quite satisfa¢tory forxr Lread taking

reported that Opaque « 8§ flour when used at 20 to

purpeses from the techniesly, economi® and nutritiesa view

podntee

Although goed sources of proteia of deth animal and
plant erigia are availatlie An Indiey lack of purechasing
pover maked aslmsal ssurces largely unavilatle to $he
esonemically handieapped sections ef the pepulatioas
Censsquently, there 48 widespread preteisn Calerie Malnmutrie
ston (Pandys, i’?!)". Te these greup maisne ¢sm be &

uajor souree Of enlories sad prosein (Clark, 1968)73.

Meise contritutes stout 20 million toanupt pretein
annually %0 the human diets An Smprovement eof 23 per cent
in the proteia value of saise would add the equivalent of

five million temnes of proteim te the world®s total supply



of this vital autrieats This would meke @& subetantial
eontribution tovards redusing the curreant estimated global
protein deficit of § « 10 million tonnes. I8 48 etvicus
thereforey wvhy the diseevery of Opaque = £ maise had

reeeived world-wide attentien ( uicke, l91!)“

Over five milliea toanss of waisne are groilused
snnwally ia Indiae iver S50 per cend of this yproduetion 40
weed diireellpy a9 human foods I8 18 here, that the izn
Opanue = 8 meise may play an fmportant role as a riesh and
cheap scurce eof ecaleries and protein (Pandya, 197')“. A
major fncreass frem YO te )3 per esnt in the preteim level
16 ebtatnable even without am inerease ia ylelds, werely,
through the fmprovement 4m proteia quality ef Opaque « 2

uaise (Woribaran 2t ple 1965 and Lawne, 19‘9).’0“

Be rcuiu trtul ”_3 .gg- scize in avnoon&u

ulu\uttuom

The asvailabhility of Opaque =« % etrain, revided
soientists with an epportuniSy of testing the rele of
leusine 48 the pathogenesis of nicotinie acid deficiensy
among maise eaterse RNelavady (1910)” fed pups, diets
basedon Opaque = % maize whish 48 low in leusines They
did not develep the Adisense, while blasck tengwe could be

iaiueed ossily with NDesean hytrid which has & high leueine
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suncentratione DBetwees these two varieties of maine,

the amount of fseleusine aad valine are nos differeant,

Neleon de Souss and Nutra de Oliveirs (Q?‘l’l)s‘
evalusted the proteia quality ef Opaque o & maine in young
and adult rats employing nitrogen balamnce techainue.
They shewed thag 4a beth young ant adult rads Opaque « 8
eorn had a sMshtly lever atserption of aitrogen but fts
mtrogen retention was mere and therefore the weight gain

wad highew,

Opaque = 2 maize a8 a valuadle souwsoce of food for
the preschool ehildren was demonstrated aleso Ly Bressani
a8t the Institute of Nutritien of Pamaan, Vaight gain and
aitrogen retention wvere am satisfestory as for skis milk,
whea teth supplied 1.8 geo proteia and 100 caleties per kge
bedy vweight per day, du$ the nitrogen reteation resulting
from skim uilk wvas olightly higher wvhen She preteim was
redused %0 1.3 g. por kge body weighSe Nressani econcluded

that the pretein value of Opaque 2 maine wves nearly

90 per sent of thut of milk and far superios to the ordinapy

magse (Clark, 1968)77,

At Califorania University, six very undernoulriethed
ehildren of ) to 7 yeare without chronié ailments were
fod with & diet with the pretein coming only frem the
owiospermie flour of Opaque < R maines Their weight
Fecovery was @xcellent « about 1.5 kgepor child 4a four

mORthe,



The nitrogen retentiean recorded threughout thie
period was La comi-lete egreement with She weight gained,
se that there was & real reeovery eof grovth with the
formation of healthy tissue, as senfirmed bty fat, oa_!‘mn-
and phosphorus countse, Ia addision, the evaluatioen of
plasmatie pretein and the rntton' tetweon essentisl) and
non-essential free amino acids 4a the bGleod shoved a
recevery d8 nutritionsl mormslcy. Under the ssme conditieas,
the apparant Relegieal Value was equal so M, without
taking aceouant of endegengous aitrogen, vhereas 4§ wvas only
17 with ordinery maises The effieiency eof Opaque - 8 maise
for rehatilitating undern urished c¢hildren was thus proved
(Arranam, 1971)'°,

llarpstead ot a}], (t’ia)" have reperted the recovery
(sein 48 weight and restoration of bone grevth) of ehildrea
from advanced stages of maloutrition, vhem Opanque = B
saise wvad feod as traditienal Celeml:ian dishess Nitrogen
talance studies with twe sudjeels showed that a positive
balanse was achieved wvhen 50 per cent of the total
aitrogea fatake (2.8 g/kg body veight per day) was provided
by Opanue = 3 maise and the rest of she nitrogen e glyeine

and asmenium @itrate,

Clarke gt a] (1968), cenducted a nitrogen balance
study with siz young adults (four males and twe females)
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in vhieh 44 was showa that Opaque = % maine at a total
fiatake of 300 grames per day jproved sdequate fer aitrogen
equil itrium for all subjeuss weighing less $haa70 kg.
The rematiaing owd jeets required )50 grams per day.
(oueted by f\u‘guo. 1973)”.

vhele kernsl Opaque o § majise wad® compared with
She degermed preduest and whele egg ia a mitrogea balanve
ssudy by Young et al (t!‘")“. on eight young sdult male
sub jeelse No supplemensary nitrogen vas addede They
found that the Fielesfesl Value of Opanue o« § maise protein

va® a8 geood as that reported fer cevw's milk feor adult men.

Ansther etudy by Iressani ('966)69 has shown that
the niagin level of Opaque « % maise 18 sutetantially
higher than that eof normal saise and that® this aiaein 1o
physiologieally available., Suprplemsntation of the Opaque «
2 maime diet with & mge of niaetinm per 100 ge of the diet
did o8 improve the rerxrfermance eof the rats vhea compared
vith the experimental greup whe received ocaly Opaque « 2
maises Thie finding 48 of greas ianterest 48 vievw of the
iactdence of Pclhan It vould appear that nisein

supplement may 20t be mecessary vith Opaque « 28 maine.

There s oaly ens study reported im India on the

use of Opaque « 2 maisne ia humen feeding trials,
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Swanisathan, (1978 )’o. reperss of a trial 4im a Jhuggd
sclony i she Nungloi village of lglhi States Kighty
ehildren, 6 = 36 months age weres given Opaque « £ majse,
Another greup of 8 childrea delonging te a ssmparabdle
socio=ecenomic stragtum ;. Werd ‘7 fed with skim milk,

The resulis indicate that the children fed with Opaque » 2
waine have gained -o“ wvoight than children who got their
proteim through skim milk, Vhat 49 more interesting 4o
that, the shildren fed om Opaque « & maise wvere less
irritatle according te their methers than the ether groupe
In this experiment 44 £8 not eleary vhether er not beth
groups received supplements wvhish were identical im all

aspeets eieept the sources of protein.



IXZ¢ ERXPERIMENTAL FROCEDURS

The precedure for evalualing Opague « % maise
sizsure om preschoel ehildren comsfisted of the fellowing

stepe:

Ae BSelestfon of the village
Be Selestien of the sul jeete
Os BEvolving the supplement

the
P Proparin‘koupplo-nat
and Bs Ceadueting the study,

Ae Seleetien eof the vill-.gz

LA Lol 4 2L 2 X 4 0 4 2 2 2 2 1 2 1 2 T J

Ffeochiyur, & village situated at a distanee of
158 m frem Coimbatore @ity vas chosen for dondueting
the study for the follewing reasons)
fe A survey contusted in the yeer 197172 had shewa
the prevalense of Iretein Calorie Malmutritioa

among presehool ochildren

f¢ The interest and co-operation shewn ty the village
leaderes and peeple wvere great

end Jo¢ Easy aceessiltiiity from the sollege with publie
transpert facilisies.
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Be Sejeetien of the sudiesgss

PorSy uresehool chsldrbn of age ons to three years
from femilies with income ranging from &, 100/« te 200/=
per meath vere selected for the .tudyq; Ffrosh semples
of stoele eof tho.lhi ldzen were ;‘co,uoﬂ.»od and tested for
hook worm an! reund wors fafestations as thess twe commen
helmenthie Anfectation asmong childrea preeipitate
salnutrition. Aﬂor-'-ctoonin'; the childrem for fiafestatioas
and making sure that nene were 1ajtiond. 20 preschool
ehildren (10 boys and 10 ¢1rl“-)~\ were taken as the
experimental group by randem ssmpling and the remaining
20 (10 veys and 10 girle)served as the vocatrol, Care was
taken to see tha$ Loth the experimental greup amd the
eeatrol group wvere Of the same mutritiemal status before

starting the feeding pregrammee

Ce Evolving pesupplement:

A dietary survey was ¢omxiusted by the oral r'moouomuo
method wsing the sehedule gives in Appendix X, %o get the
gsoneral baekgreumnd of the foed hadtits eof childrea. The
information gathered through the general dietary survey helped
te conduet am fintensive food censumptien study through &

three day wvelghment survey. Peolleving the oral questionnagre,



8 three day weighment wes eonjucted on all the MO childrea

to determine the exieting sutrisional gape 4in their Lntakes.

Opaque » R strain of waise whieh has goed quality
protein with high lysine sgd tryptophan comtents was
seleeted te be the surplement for ths preseshool childrea.
tmacks consumed by ehildren ia tetween weals offer a useful
medium to previde the nutgients (Rao et a}l, '9‘9)” .
\ecerdiagly, Opaque = 8 maise mixture (Laddu) was selected
te be a supplement, for 4t was not only @ snaok but alse
& sveet preparatien vhieh the ohildren likede Preliminary
feeding triale were condueted oa 20 presohosl childrem
Who wewe mot included 1n thie Btoudy
(of the same age and soeic~economie status) with mixtures
coataining varying propretiens of Opaque « 8 maise flour,
Jaggery and gingelly oils TPased on the acceptabiliey eof
the Opaque o R maize mixture by the -u'Jority (13) of these

childrem the supplement (1addu) was prepared.

De Preparing Lhe supplement

lpngredients for A% laddus

[ {]
Jaggery ° 850
Opaque = 8
maisne flour « 730
081(gingelly)e 120

1720
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Methods

The Opaque « £ maisne flour was roasted im the heated

o4} uaiformly. The eompletion of the reasting was Judged
by the flaveur and the ecloures A syrup was sade vwith
Jaggery up to the Shread stagej and the reasted flouwr

was added to the syrup stirring constantly te prevent
formation of lumps, After esdding all the flour, the

Syrup o saise sixture wvas made inte laddus, each weighing
N0 go

A 4

Three aliquoet saxples of a laddu were anslysed fer
oaleries, protein, Saloium, iron, phesphorus and carctens
ueing the procedures of Davidsoa and Passmore (19‘")“
and Oser (1965)9’. Each laddu (MO go) furaished 170
ealories and 8 g of proteine From these fiadinge, 48
was consluded that & supply ef swe laddus' (80 g) will

bwgidge the Cyletie gap of the presechool cohildreas

The co8t per serving per ehild per day (80g. of
Opaque ~ 2 maize mizture) 26 1A paisee Thie 48 the less
than she cost (18 paise) vh‘tbuf(}ovormont has earmarked

for a supplement (Rao, 1972)”.

B. Gemdussing the study:

Two laddu’s were given te each ehiild in the enpertie

msental group, everyday fer a peried of eix wmonths, A
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seetfion of the experimental group taking the supplemeant {s
shown 4in figure I. A record of attendanse was msintained
throughbout the study. Ia the middle of She study, the
three day food weighment was done for the experimental
group alone to find ocut whether er not the supplement had
any offeet on the home feod consumptiene The height,
head, cﬂgot and arm cireumferencs vere messured at the
beginning and every moath te the nearest 0,9 ems: The
woight of the ehildrean was taken a$ the beginniag and
fertnightly to the nearest 0.3 kge The elinmies]l exawminae
tion was done before and after the study fer all the 40

prescheol ohtldro-¥01n¢ She performa given is Appendix XI,
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IV. BESULTS AND DISCUBSION

The results of the etudy are disecussed under the

fellewing headinge?

As General baskzround ef the selected preschool
ehi ldren
Calorie cnd-
Be rutrient fntake ef the sslected preschoesl
ohildrea

calgvie ond.
Ce The nutrients supplied by the Opaque = 2
maise mixture
and De Changes 4ia the nutritional status of the
preschoel children.

Ae ggur.l bag ound ef the uloog.m_ggggo 1 ohﬂdtgm

a2 o X4 2 1 111 DOODPOOPPOOOOOODDS

Threugh & survey, the socio-economis status a8 well
&8 the food habvits of the families of she selected kO
preschoel c¢hildren vere eluvidated, They telenged te 3)
families®e Among the ) fexilies, 29 were muelear and the
remaining four were Jjoiats The total aumber of members fa
the 33 families was 181 sut of vhom, 98 were males and

83 vere females.

The ecoupational status of the memters of She 33
families 40 given in Tatle I,
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TAPLE X

OCCUPATIORAL STATUS OF THE NEMFERS OF THB
SELRECTED FPAMILIRS

8. Numbeor of menters
Neo. Ogscupation « = @ ¢ ¢ 0 ¢ o o o @« © s 0o oo oo osoe
Experimental Contrel
”® ®» ® ® & ® o P O O o & ® ¢ v " P P O OV o e
Childe- Childe
Father Mother ren Tather MNother rea
oLy 2 22 2 Xt X 2 2 2 11 3233 r2 10 1 1 1T ¥ 1 r 2 7 X _ J o L . 2 2 2 1 2 X 1 X B » 3
te Agriculture " - - 9 - [ Y
2¢ Vorkshep b - 1 - - -
3. ™41l vorker 3 - | ] - -
&, Coolil - é - - 7 -
5 Clerk ] - ] P - [
$¢ Iueiness | - - - - -

The mein occcupation of the families surveyed was
agrieultures This 10 ia aceerdance with Dahama's (Q%S)”
reperts, that ia the Indian rural sceiety, the main oscupasien

40 agrieulture,

All the sudjesssbelenged to the lev finceze group with
an incese range of ke 100 « 00 per month, Aesording to
Pereira (197!)’5 ¢+ 8 family 48 eonsidered to e poer when She

total anmual fneowe £8 b 2,00 or less.
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The amouant espent oa foed by the majority of the
femilies (20) ranged from B, 91 o b, 110 (ineome range
ke 150/ @ 200/=)¢ The ran‘talng families feed expenditure
rangec from B, 60 « 90 (ineome range he 100 o 1350), Thtoro
4dn acsordance vith Ernest Engels lav of foed expenditure
formulated in V857 wvhich states that the smaller the ineome

the larger is the jpreportion of the ineome en foed,

The frenueacy of consumptioen of selected feode by

these 3] families 48 given 4n Tadle IX,
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TARLE XX

DETAILE OF FREQUENCY OF USEB OF GXLECTED F0OOTS
(Tetal aumbter of remgilies = 3))

SARESCENESEASEAPSESONIDESrSSESERRDITOSONSOSESRNOSEN SO EEOETICOERESRD

Ele Frequensy of use
RNee Foodatufft . S e . e e e ® e e e P S e e ®
Twiece & Onse a
Pally weok vook Menthly
L L 2 L X2 o 2 T2 2 2ty 22 22 3 2 Lyt ¥y o 1 0 22 ¥ £ 2 X 23 - ® O o e e 0oON eSS DD

e Cer [ )

Riee 3 2 - -

Cholam 3‘ 1 - -

Yheat [ 8 7 -

Ragi 2 1 b | [ -
2.  rulses

Fengal gram dhal - é 8 8

Red gram dhal 9 3 ] -

Horse gras dhal 2 1" 11 ]
3. leafy Vogdetal lep

Agashi 1" b} 1" -

Amaranth 12 S 13 -

Mauruagai 2 L) " -

Cabbnge - ) ¥ 4 -
‘o Rgﬂ!!

Petate - 6 7 4

Yam ! Y 2 - 3
Se Other v Lien

Prinjal 9 9 1

Feane [ ] . ) ) -

Deun(etiek L T ]
6o iguite

Tomate ) ) 6 7

Plantain - L] 1 L )

Guava ) - - 2
7. Fleshy fvods - - & 9
8. Z“ - - | 9
9 dilk and mildk

predwete - - 10 8

BEEREANEAKLBNSESENREEFNASEC IS FESURRESFESSEENCEPERBANICLRAPDRDDRED
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Cereals were eonsumed by all the families daily and
puleed by 31 families daily. Protective foods like fleshy
fo0ds and eggs were not included by 11 familiess Nilk and
milk products wvers not taken by 135 families., Thie i in
agsordance with the fnformestion givea by Rae (1957)9‘ and
Desat ot a1 (1970)%7, thas, on the basts of the tzends on
foed consumption, the diete eonsumecd Ly a large majlority
of people in India sre tased mainly on cersals and are
lacking in pretective and protein rieh foods such as

0488, woat aad fieh,

All the familfes surveyed Led a three meal per day
patterne Chelms kali, ragi kali, vheat uppuma, rice, red
gram dhal masial, iddli snd coffee vers the cemmon
fiteme for bLreakfasty For luach and dianer also the same
fiteme weed fer Lreakfast except iddli and ¢offes were used,
Ihe oaly extra ften 4ncluded foxr luneh and dinner wvee

battermilk or eurd,

The ilkes and dieitkes of the preschosl children

are presented 4im Tudle 11X,



TARLE2 IIX

LIXES AND DISLIKES OF THEX PRESCHOOL CHNILNREN

(Number ef Childreas 40)

Numter of Nuster of

SeMNOo Likes ehi idrea Disitikes shildrea
astating 4¢ etating

i

| sweete n Greens 7

e Bl aov te 15 Vegetables S

3. Fruite S Moal

he Murukku 2 Geoundnud )

S Hilk 2 Pulses |

[ 18 - - Fruite )

LA L L L gy T3 [ LRt § 12 - 343 12 1 21 1t 2 1 12 2 '7 PE ] 1 2 33731771 T3

>

Bveate and bisevts were preferred by the majority
(3% mnd 13 vespectively) of She preschoel childrea. Vourteea
ehildren 1iked beth sweets anéd bdiscuits, Since the preschoel
ehildren liked sweets & sweet preparatioa, mamely She laddu

was ehoseh a0 & su;pleme:nd An this study,

Green leafy vegetables were disiiked dy majorisy (17)
of taes preschoesl children and 4¢ was fouud the' sevea presehwol

shildren had une food dislikes,
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Chulla wa® used as & cooking device by all families,
Thirty tvo families used vood and ene used charecals Out
of Shis )2 families who used woed, nine peianted eus that
48 49 safe te mee and 1t ethers epined that they were
agcustoned to wsing 41¢ and the Femaining twelve felt thas

wvood 48 cheap,

Roeiling ant eteaning were the methods of cooking
commonly used for esreals an! rulses, lIg addition, frying
wvas used by 19 families for cerealse Vhile preparing the
Opaque o 2 maise sirture (uddu),t!u maise flour was fried

%@ improve tshe fiavour,

A majority ef the preschool childrer, (36),vere weaned
at one ysare Only four vere weaned &t 10 monthe, Fer thie
study ehildren ranging from ene to three years vere selected
t0 ensure that ehildrem had teen completely wveaned, After
weaning, discuite, rusk, sweelts and cov's milk vere given

a0 speeial foodde

All the 33 families surveyed where ia fuvour eof
supplementatien of Shei® ehildren's fosd without say
change in their weal patteran. They epined that supplementary
preschosl feeding programmes will cortalnx#l-yron the

health of the children,



Calovie andl
Re mtttoat intake of the seleeted grouhoox culdrom

DA L 4 b 4 2 2 2 1 L L 2 L L 2 .20 1T 2 2 2 1 2 1 T L X 2 2"¥ ] L L 2 L L 2 2 1 1T 2 2 2 2 2 2 3

1’».“)‘33.."’%:?2% dntake of the gprescihwel ehildren ee
determined through & three day feod weighmeat survey, before
otarting She surplementary feeding programme 18 preseated
in Tadle 1V,

TARLE XV
E AND

CALo
NMEAN INTAKE OF mmzum ACGAINST THE RRCOMMENDED
ALLOVANRCES

SEPePSSUEBSESSESEEEPNGSSSSRES RN ENORPRCSTRGRNTSE SRS OREBIORORR

Recemmended Nean fntake ¥
Mutrieasse Paily -~o o o0 0co e ssee

Allewanees Experimeatal Ceoatrol

(1C oM R,) Group Growp

L o L2 2 L D X 2 D Xl X2 L 2 L2 Xl Xt X2 1 1 2.2 2 % 2 2ty ¥y Ty 2 ¥ T 1 4 1 ¥ v ¥ yeyyy:;

Caleriee 1200 839 286
rrotein (g) 17 =« 20 27 2s
Caleium (mg) 800 =« 300 309 k1)
Irom (mg) 13 « 20 17 18
Retined (meg) 230 236 232
Thismine (mg) 0.60 Qe TY 0.73
Rtboflavia (mg) 0.70 0.2 Y
Vitamin C (mg) 30 « 50 * 39

* TJhe nutyient Intake wag Calcalated u.singt&feguxe,s
published by Lopalan ot al (iq71) ™
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There 48 a striking ealorie gap in the preschoel
children tn mtrienst tiritske of this etudye, This proves
the findings of Swaminathan (1968) and Cepalan and
VYijeyaraghavan (19714 ,90,99. who reperted that the primary
fAnadequacy 4in the dietaries of preschecl children 16 not
protein but caleries, Houtol‘d (.1970)‘00. seperted that
mean intake of caleries of the prescheo}l cohildrea ranged
frem 600 te 9350 4in the verious regions of India and the
mean protein intake ranged from 19 te 28 grams daily.
Another repor$ by Pereire (1971)9’ aleo indicates that the
diets of the preschool children of feuth India ars poor
ia salories; Vitamin A and ritveflavin. Appendin II and XXX
give thiilo;nwé‘;eul intake of onch‘ ehild belonging $@
experimental group and control group aleng with their total

calorie. ard
and mean nutrient fmsake.

The ealerie and nutrieant fintake of the 20 euildren
in the supplemented greup, ia the middle eof the study ae
sompared with theiy initisl iatakes 46 shown in Tabtle ¥V,
with detaile in Appendsix IV,
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TAYLLE V

CALORIE AND
NEAN &mrm INTAKE F THE EXPERIMINTAL GROUP REFORE

AN DURING THE STUDY

Mean nutrient ifintaks ia the

home
NMutrient > e ® ® S S e e B P e e e e e e
Before the Puring the

study study
ese - seoteosstecenew - - - - eoe
Calories 889 8eYy
rrotedin (g) aT as
Caleium (mg) 309 318
Iren (mg) " 18
Retinel (wog) 23¢c a1
Thiamine (mg) 077 0.8k
Ribeflavin (mg) 0.h2 0.38
Vitenin C (mg) 5h 26

The ealerie intake has remained th_o same, showing that
the surplemeat given, did net affect the home food sensumption,
thus proving, that the supplement has beea truly a supplewment
and net a sutstitute. It 48 of faterest te refer to the
resent field studies reported by Sukhasme (1972)'°%, Ascozding
t® Sukhatme, the neramal feod intake of the preschool ohildrea
is least disturbed when the supplement 48 given 1ia betwveean

meals i the form of a sasck. Svamiamathaa ot g3 (1970)'0%
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aleo support the faet that exsept for the additiemal
supplement sonsumed by the ¢hildren there wvae no practieal
differense tretveen the twe groups namely, experimental and
eontrel in their study,

calorie and
Ce The mutrieante .‘.‘-'BL-..... ithe -« oe. waine

---A.-o--.oocc D - - -o-- -“-o.-ot -

mixtur

. Table VI presents the e¢alorie and mutrient
N -  ceompositien of 80 grame of the Opaque = 2 maime mixture
(twe laddus). The details of the ealeulation are given
in Appendiz - ¥V,
TARLE VX

CALORIE AND NUTRIENT CONPOSITION OF ROg, OF OPAONUE « 8 MAIZE
M XTURR

SHOSSEPEIESRINUS S ERSISESSSTES SO SCRN S BEPIS ANt Ge SRESERe s

Nutrieant Ameount Fresent

La A A L 4 0 D2 L 21 o o 2 L 0 2 L 222 Dt 2r o 1 - 212 2 22 2 1 1 2 o1 2 2 01 2 Y T 1]

Calories o
rretein (g) &
Calotius (mg) (%]
Iren (mg) S
rhosphorus (mg) 108
Retinol (meg) 23

Figure I, explains the oalerie and mutriemt gap as
found bty the three day weighment and the calerie and mutrieats

supplied by the Opaque « X maise mixture. .
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Figure I1 41lustirates the initial mean nutrieat
intake of presechoel children taken for the study (experimental
snd control) expreessed im terms of persentage taking the
recomnended allevanse as 100, Hew far dees B0 g, of Opaque - 2
naise mixture bridges the mutritionsl gap 419 slearly seen.
Exeept for caloius sad fren, othe? requirements have teen

wmet vith the help of the supplewment ‘laddu’,

&

we

Do Changes 3 the susrisienel stesus ef:preweweel shildren:

Care wvas taken te¢ see that all the preschool shildrea
telonging %o the experimental greup reseived the Opaque - 2
msaise mixzture every day. Pat due to unsveidable reasens, )
ehildres csuld not reveive the same for a period eof 10 days

4dn this study,

The changes in the mutritionsl status of the preschos)
ehildrea are diseussed using anthrepometry and elinisal

assessment as the media,

&. Anthrepometrys

The mean fncrements in sathroponetrie msasurements namely
wveight, height, head, chest wkn eireunfersnce due to the
supplement 4in the e¢ase of the esperimental group as e¢ompared
with that of the control group are presemted im Tatle VII, The
monthly resorded anthropowes tyri¢ seasursmsents are presented im

Appendices V1 se X,



TAFLE VIX A

1NCREABE IN AN HROFOMRTRIC MEASUREMENTS

SESHESESSSESEESS SN S tEAUSCESREEAS OSBRSS ARESER PESCUISEEN N TGS EIRSSAENRIESS DSOS ASSE raSEREREPEREE

Rean Experimental
Yesspursment Mesn imnitisl Heaa fimal focresse verasus
Centreol

Saight {g)

Experimental 10,02 :_00 109 “.‘LO.”J $.58 t = +8,956

Ceontrel ‘0.00;1.29‘ "o"&‘om .."
Hegght {ﬂ.!

Experisental (3] 083’-’.&&, 9506;206', $13.72

Contrel £1.0 + 8,132 92.1 ¢ 7.93 10.60 t = *6.80
Head Cir ferene }

E‘”’h‘ﬂm “"‘;‘03‘3 50.6&.’. '."3 ‘0'3

Contrel §6.60¢ 1,176 50.23 + 1.059 3463 t = *7.808
“hest C ® [ ]

Experimental ‘30‘7 2 3.588 A8, 62 3 1. 940 “o” ¢t = +z.z,‘

Coatrel “o” _0.00990 , S1.27 s 1 o:‘* 3.0
Are_cizrcymferssse (em)

m“‘“n.x ‘3. ‘8&00”’ ".’8:_0.933 3. 10 t = .’.ae’

Centrel ‘2.‘6; 1.081¢ ‘*o”& ‘00” - % § |

SERcRESSUERS SR SP IS SHS SESSISISSuSRN OSSR PN ERNNSEEPE > NS ESOrOSONS S ESFrGE SR CSEunEEROSS TN

* s4gnificant at 1 par cent level
¢ S4gaificant at 3 per eoent leveld

L ] ]
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Thers vas & significant inerease ia the anthropemetrie
seasurements of the supplemented prescheel echildreans This
finding eorrelates with that of Abreham ('971)" whe
resorded & mean veight gain of 1.3 kge per ehild ia four
woaths with Opaqus & R maises Sukhatme (19']’2)")l and
Gopalan and Vijayaraghavan (1971)7° suppors the facs thas
the supplementary feeding 6f presehoel ehildren fer eix .

sonths ¢an briag abeut significant gains ia weighs,

The mean fincrease ia the weight and height of the
anthrepometric wmeasurements of experimeantal and eomtrel

groeups are represeated 48 the figures 11X and IV,



VEIGNT IN KNG,

3

44
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AEYs
- = [aperimcatal Group

- « Control Group

Ini

HelT 7 3 § 8 & T € 9 10 99 Finad

FORTNIGHT



44

FICURE o 1V
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be climieal assesamentt

Svasinathan (”60)‘03. says that elinical examination
ie an essensial pars of sutritionmal studies, sinee the
sltimate objeotive 40 10 assens levels of health of
individuels as tnﬂmnid by the diet: The findings of the
elinical assessment in the Study sre givea in Table VIIX,

Performa of elinieal asseesment 48 given in Appendix X1,

Table VIIX zepresents She elinieal pisture of the
preschoel children tefore and after the surplementary

feeding programmes,
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TANLE VIIX

CLINYCAL PICTURE OF THE EXFERIMENTAL AND CONTROL
GROUP

(2 . 1 1 (2 J 1t ' 1 -2 (7 r 1.1 7 {1J23% 1 P1 X432 40 21 124121 117137733} ]
Nuaber of shilde Numter of

ren ehi ldrean

(:.xperimensal) (control)

. W ® »®» B ® & @ 9 ® &5 ™ & e >

81, Criteria Before AfSer Tefore After
Noe the the the the
study ssudy study esudy

B T W e

Yo G a ane
Geod 8 1% 7 9
Yeir 12 s 9 "
2o Zyess
sonjusesiyay

8lightly dry on
exposure £ half &

wimste ' ” ] 13 2
Btos's spes ] - ) ]
Pigmentationt
Sitght discolouratiean 9 - " ]
Moderate browning im
patches ] - 3 3

S 838 O o ]

8light dryness [ - 8 b
M4 14 Vascularisatioa 6 2 9 b
Moderate Vascularisae
tion - - - | |
Mi14 night blindness é - 8 ]
3¢  Noushs
Hild angular stosctitis 8 [ ] " 11}
Moderate nuaulir
stomatitdse & t
de Hairs Lack eof lustre 8 - 8
Se¢ QOdema; Preseat on
depandant pawts é - 7 3
General Nedexo | L) - -
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The eliatieal picture pointas out thas$ aftar the
supplemsatary feesding programme signs of Proteim Calerie
Malnutritieon namely lssk of lustre of hair and ocedems

disappeared in the experimeatal group unlike that of the

control.

On the whele, this study is in aecordance with
8‘“"('””1&’ who Peported that on the besis of availatle

information the role eof Opaque « R maime im child autrision

18 very effective,



V. SUMMARY AND CONCIUBION

Teorty preschoel children of age 1 t0 ) years
telonging $o lev inceme familioce 8 she village, Pooehiyur,
Coimtatore Nistrict were selestsd for the studys Aftery
ssreening She children fer worm infestagtion, 20 preschoel
eidldren vere taken a8 the experimental sroupy by random
samplying and the remaining 20 served a® the eentrol.
Information oA their dietary patterns woe ¢olleeted through
oral gquesticnnaire nnd weli bment surveys, There was 8
etriking culekia gap of IR ealories. A supplement with
Opaque « 2 3aise was evolved to supply 340 ealories per
child per days Thie supplement was given in the form eof
laddus for six comsecutive no':tlu. The findiags ravealed

thats

fe There was @ signifieant fncrease (a8 ¥ per cent
level) in the mean weight, heigh$, head and arm
cireumferense of the experimental group when
compared with that of the contrels The ehest
cireumference shoved significant iacrease at
3 pexr cent level,

RBe The sizns of Protein Calorie Malmatriticn such
as lack of lustre of hair and vedema, disappeared
in the supplemented greup.
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Further research is needed oni

$¢ Forwulating sisilar su;plementary foods with
the reeently evolved hytrid varieties af low
cest te tridge the mutritional gaps eof the
needy wasses,

2¢ Using suprplementary feeding »f preschoeol
ohi ldren as toels for amtritieon sduentien.

aml s. Evaluating the impact of supplementary fesding
pregrammes oan the fawilies,
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APPENDIX « %
Di~tary Survey
1« Oates 2, AMdress:
3. Name of the head of
the familys
4, Person interviewed @ :
(relation to the head)
S« Occupation ]
6, Typo of family ] Nuclear Joint
7. Total numher of
members in the family @
B Name Age Sex Occupation Income




s e

8. Between which fijures your monthly income falls?
'!o l-SO
. 91«100
ho 101-150
ho 151-?{”
R, 201-2%0
%, 291 « and above
9. Interviewne's opinion about the income?
Under estimate
Apparantly accurate
Agcurate
10. Total fasily expenditure
11. Expenditure on food
12. Details of food fracquencyl
Fre~uency of use
$.No. Foods o
Daily Once a Twice a Von-
week week thly
1. Cereals:
Rice
Chelam
e at
Ragi
Mhars

- o P W e WG eSS0 GG s B D e e o

contdes,



Frequency of use

- e o - e B e O S P e E e -

S eNo, Foods Daily Once &' Twice a Month-
weok weoek ly
2. Pulsess

Red gram dhal
Bengal qran dhal
Horse gram dhal
Black nram dhal
Others

3. Leafy vegetables:

Agathi

Amar anth
Drumstick leaves
Cabbane

Others

4, Roots and tudberss
Potate
Yam
Others

S, Other veqetabless
Brinjal
Beans
Drumstick
Others

8. Pruits

7. Fleshy foods

8. EQQS

9. Milk nd milk
produtts




y.  wEVEE

o7
13. Dally mesl pattern:
Meal Breakfast Lunci‘ Dlnner_-
1st Day
2nd Day
Srd Day
L ———
14, Liket ani disifikes of the childs
Likes Dislikes

DA

1% Types of cooking devicest

Purpose Device

Method




18, Datails

of cookingt

Items

feiling Steaming Prying Stowing Others -

Cereals
Pulses
Orenns

Other
vegetables

Eqo
Meat
Fish
Others

17. Age of the subject at weaning

18, Yas any special food given to the child during/after

weaning?

D ST e O -

During After




19, Attitudes towsrds chanqe in food habite:

Habit Perferred Not perferrad

Meal psttern

Alteration of food

Supplementation of food

70, What is your ophim about the preschool feeding
proqr amme?

21, Will you like to have a supplementary feerding
progr mme in your village for the preschool
children?



APPENDIX « 1X
INITIAL WEIGHMENT

£x 3
Subject Calo- Protein Calcium Iron  Carotene  Thiamine Riboflavin Vitamin C
Nusher  ries (g) (mg) (mg) img) (mg) ()
- e W o Gy e A e e o S A m OGS e oSS e WS e e D o W e D e S
1. T48 24,7 ¢ 14,1 1075 0.49 0,57 24
2. 807 0.9 338 20,7 19 0.81 0.%0 s
3. 941 26.5 288 ?5.1 43% 0.87 0,31 g
4. 912 26.5 Ji4 18,9 1488 Q.77 0.48 7"
S. ar 23.0 150 17.0 132 0.6% 0.32 30
18 852 25,0 2%2 13.0 230 0.73 0.47 9
7. 859 27.2 95 15.4 248 0.32 0.38 12
8. 1050 2.6 237 18.3 226 0.81 0. 20
9. 1072 33.1 294 ?0.% 1318 0.84 0.44 0
10, 89 24.4 »7 13.1 178 0.30 0.4 2
11. 1016 5.8 o) 18.% 23%3 1.02 0,48 94
2. 745 20.9 227 11.5 197 0.53 0.28 ) 7
13, 911 31.8 370 20.3 17 099 0.4% b2 4
14, 95% 18.9 255 11.0 135 0.95 0.32 4
15, 993 1.1 352 23.0 1564 0.88 0.%0 4
17. 878 28,3 298 18,3 140% 0.7 0,44 »
18, 7 23.4 2137 17.6 23% 0.53 0.3 8
19. LS 28,9 340 23.7 1843 0.49 0.48 LY
20, ™ 23.7 223 10.2 159 0.62 0,35 28
o O = O o o W O O W W e e P T S G w wm D T o T e o WG ® a
He an 89 27.4 309 17.0 945 0.77 0.4? 4
X?Og.%
= 23
of Rn{qnol

(72



PPENDIX « IIX
INITIAL ¥E IGHMENT

:‘.ionggl ”&m
Subject Calo- Protein Calciua Iron Carotens Thiamine Riboflavin Vitamin C
Number  ries {q) (ng) (mg3) (mcg) (mg) (mg) (ma)
1. 924 25.8 252 9.8 138 0.88 0.4% | §
3 11 19.5 251 10.8 183 0.57 C.28 9
4, 984 269 220 12.5%5 292 0.82 0.49 23
Se 933 9.9 75 21.8 2074 C.00 0.49 =4
6. 921 D.7 507 5.0 1511 0.93 C.40 95
e %3 22.2 %9 13.4 158468 G.50 O™ 30
8. 54} 26.6 182 16.0 1849 0.58 0.3 90
9. 754 24,3 23 15.0 1500 0.5%3 0.33 45
10. \ Fad 27.8 443 1.4 1318 0.74 O.41 »
11. 9%% 0.8 292 15.% T3 0.70 0. 1*
2. 849 4 4 448 13.2 1391 Q.74 0. 87
13. L Y ) 21.2 25% 13.9 22 0.82 0,41 4
14. o3 20.% 310 11.8 174 8,70 Q.4% 8
15, 11%% 34,7 330 ?1.4 1570 1.12 0.%% 52
16. 921 ?7.9 23 17,4 184 0.5 0,27 9
18. 878 21.4 110 10,9 41 0.64 0,87 3 |
19. 853 17.2 494 2.9 1489 0.8% 0,351 %3
20. a1 Z21.9 34% 10.0 1214 0.57 0.7% 82
- ek 4  » G W S 0 = @ W e B G oSG GV o O E OGS E e e S e P = G-
Total 17,715 498.4% 8,929 A" .2 18,360 14,487 8.11 ™8
¥e an 898 74.9 341 15.3 928 .73 0.40 )
X 0.2%
® 237 =g
of
retinel

1 73



APPENDIX = IV
EYPERIME NTAL GROUP

Cecond Anijhment:
Subject Calo-~ Protein Calcium Iron Carotane Thiomine Riboflavin VitaminC
Nunber ries {3) (mq) (mg) (mcg) (mq) {mg) (rmq)
1. 852 72%.6 1 37 19.3 922 0.7% 0.34 23
2. 942 23.7 334 15,7 1363 0.7 0,47 48
3. 1011 0.9 343 22.6 1517 0.9% 0.%% a3
4. 84} 24,1 339 19,1 1282 L2 Py 4] 0. 24
Se 942 27.0 239 3.4 17 0.84 0.4 2
* 27 2242 258 31.0 196 Q_055 0.3% 15
7. 957 3.7 195 12,2 108 0.5 0.34 10
8. T4 23.0 481 11.8 1337 0.7 0.30 g -}
9. 851 20.9 210 14.% 194 0.7 0,78 14
10. a7y 29.8 Ki: 4 23.3 1750 Q.85 0.5%0 £2
1l. 1028  27.8 am ?3.9 1790 0.83 0.47 42
12, ™7 24.8 2™ 18.% 127% 0. 72 0.38 "9
13, 840 20,3 s 2.0 1001 Q.72 0.0 20
14, T4 .7 m 19.7 - 1100 0.78 0.4? n
1%, 8o» 18.4 4{2) 1 9.8 84 0.87 0.3 A
15, 1039 20.% 548 17.0 15 0,95 0.94 48
17. 979 24.8 24° 19.7 1°%8 + By 0.40 g
18. 045 4,2 245 12.0 133 0. 7% 0.7% 11
19. 863 19,2 ”18 10.3 122 1.71 0.1% . S
20. 831 239 . 94 19.9 1758 0.78 O.44 o 4
- G D T B G e T oun A As e ™ o moewmow wm ™ omwme TS0 O0®® e -
Total 17752 491.3 479 9.7 18482 15.80 7.50 %70
Mean 887 24,6 318 17.9 9?24 O.84 0.8 24
or
974X 0.29

Retinol




APPENDIX ¥

ANALY 18 OF THE OPAQUE = 2 MAIZE MIXTUNE (80 ORANS

Ae Determinatien of the energy velyes

Initial temperature of water
imal Temperature of water
Therefore rise ia temperature

' nergy equivajeat of the calorimeter
4n esleries per degree (r)

Caleries for 3ise im temperature
Length of fuse wvire uesed
Therefore Calories for the wire used

Puse vwire correctien

1g¢ of the dry sample eontein

Therefore 80g of the dry mwmple will
eontain

Therefore 80g of She supplement supply e

13

79.7°r
83,86y
02,86+79,7
3.16°P

1348 Calories
3.“ n ‘3.‘
A259.68 Calories
10=3.3

69 cme

6.5 x 2,9

14,95 Calories
5259.608.14,93
S25h, 18

A24A .73 Calories

M2bA.TS = 80

3393578.40 Calories
(or)

33957 KeCaloe

2!0 Kile ¢=;or§gl
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Re o ] rrot

Gtservationt

SONSESEOSEN PERGSNAPe SRS SCONBRESSSESSRDOSEISESESTRUABHE SHBRBRERCERBLW

Inttial Final Volume of VYelume of
rending reading N/70 LPLL Y the sample

(mb) (ml)

Flank o 0.7 0.7 20
Test Sample 8, ] 16.7 16.7 20
5, 0 16.7 16.7 20

VeONNRrLORERBSSSY SO SPUSASSERPOREELPEFRPENPASANPLIPEI M IRSENESERENESS

Ltale -4

Volume of N/T0 sulphuric acid used

te titrate the ammoania evolved - 16.7 ml.
Flank titze value - 0.7 ml,
Therefoxs 16,7 « 0,7 - 16 ml.
1 ml, of N/70 sulphurie aeid
corresponds te - 0,2 mg. of
al trogen
Therefexre 16 mle of N/70 sulphuric acid
sorresponds te . 16 x 0.2
» Je? mg of
aitrogen
20 al. of the test solution contain ) 3e2 mg of
aitregen
Therefore 100 ml of the test solutien
contaia - 100 & 3,2/20
16,0 wge of
attrogen
2 go of the sample (supplement) contain » 16 mg of nitroges
Therefore 80 g of the semple eonsain 1) 80 = 16/2
- 6A0 mg or 0.,6h ¢
| of nitrog
Therefore the amount ef protein present = 0,64 x 6,25

Mg
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Ce Lstimation EI Cllc.m
observations
Plaoks

COSSENEPERENTENERSUSE SRV BRSO ENS IO EASAEXASSESFESREphFEs TERARSESD

Initinl FPioal Velume of
Trial reading reading lmno~
| o Ot Ot
2 0 0,1 Ot
3 o Qe -1 ]

PEBSRESESNASRERSMAANSERERASRELESERPRNERSREERSRERPRIONER TR RRENEEFISSREY
-
& )

SESEERNERTGIEGRESTEVERESFUIEPVEGES EREFDNSSNFRAFPENCSSSCrEpraREIEREAN®

Initinld rineld Yolume of
Trial resding reading KMne,

L L L d L L L L L Ll 4 L o 2 Ll 2 o L X 1 o L L L X 1 2 1 2 2 0L 1 2 L 1L 0 4 L L 2 & 1 1 4 L 0 0 0L L 0 2 4 1L L 1 1 1 ]

) o 0.78 0.73
2 o Q.75 Q.75
b L] 0.7 Q.75

SRS TEAREEARERS R RN URPRIPURNSESReRFFERPNEIFPRAINACARADESENASER RS

Laleulation:
Titre value for blank * 01 mle
Titre valus for the test soluticn » 0e73 wle
Therefore velume of XMao, used » Ce75=0e
[ ] 0.65 mle.
¢ ml of O 0N K¥Mno, contsin - el mg of caloium
Therefore 0,65 mie of 0,0N
XMme, containa : » Q.68 x 0.2
» Qo130 mg of Caleium
3 mle of ash sclution eontain ) 0413 mg of Caleium
Therefore 100 mle of ash @Gelutien
contain » Ce13 » 100/8
- 2.6 mg of Capleium
3 g¢ of the sample coatain . 2.6 mg of Calcium
Therefore 80 geo of the sample
eontain [ ] 80 = RJ.6/8

- h1,6 mg of Calojum
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Melybdsate Ceomcon= Klett
Volume Vater wensssvssee ANBA Sration Teade

(e2) (m) 3 =X (m1) () 1m

ml) (w1)
Plank - 8.6 t - O.h - -
Standard
" | 7.6 ] Ok 8 (1)
!z 2 6.6 % O.h 16 a
'3 3 3.6 ) - O.h 24 124
S~ & a6 | - 0.4 32 16
Test
fample T4 ' Os9 8.9 - % O.h - '
‘t‘l’ 0.1 8.9 - | 0.4 - .
f‘, 0.4 0.9 - | j 0.4 - b1



Co.t—:-r'r READING)

moT
4o §
llb-r

100

[
P

g

- -

—-—-—

FicuviREeE -V

ESTIMATION - OF PHOSPHORVS

SCALE:

Xoxsctem - by o%
Plosphor

3 X3 —tem —10 RilXk
wails

—) 3 1

I
®

by s 33x Ho'¥ LYY

Cﬂnou;w OF PHOSPRORUS Iy },Lg)

™



La

¥Yrom the u.ph.
O.% mls of ash solution contain

Therefore 100 mle of ash selution
- contain

S & of the test sample contain

Therefere B0 g. of thast test
sample will contain

78

6.8Y of phesphorus

100 x 6,8/0.,% x 1000
6.8 mg of phesphorus

6.2 mg of phospherus

FO » 6.5/’

10848 mg of
phesphorus
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SESHPSSESPRONERSSENPNENRNSOESRERGHESESRISSSESEUBIGERR LRSS ERANANE NN

Fretase Potass= omsene Xlets
Volume sjium per sium thie Vater tratiom reade
sulphate sulphate iag

(w1) (m1) (Y)

" BROSOBROVOIRES TR ROUDOECOOOPOOCOOPOP O OGO OO OOTRND PSPOP OO NDO BSOS

Nlank - 0.3 2 7.3 - -
Standard s, ) 5.3 2 6e9 10 éo
s, 2 0.3  J 9.3 20 124
$q 3 0.3 2 8.3 30 186
8y, & 0.5 2 3e3 ko 236
Teat sanple 'm, - 0.3 2 3.3 - &0
TS, 2 0.3 8 33 - . Mo
™, 3 0.3 2 5.3 - LY

GNP NFREASASESASARYICERTENOCRRGEEN SR ROTISEESPISSEIERISREPESSSRREsRS
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Calewlstiome

Yrom the graph,
2 ml, of the ash solutien
contaia

Therefore 100 ml. of the ash
solutien eentain

S g¢ of the sample consain

Therefore 80 ge¢ of the sample
centain

6e3 YV of Iren

300 & 6.5/ x 1000
903235 mg of Iven

04329 mg of Irea

80 m 0432%/%
222 wg of sron



Pe . t agote

Velume of rPetroleum Amouns of Kletd
standard ethey earoctene reading

(m2) (w1) (v )
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caleylatiens

From the ‘l"p..

8 ml, of the test solutien
contain

Therefore SO ml, of the test
solutioa ocentain

20 go of she sample eontain

Trerefore 80 g of the sample
sontain

% mog of carotens

Therefore 100 meg of earotene

AY of Carotene

30 x /8
257 eof Carotene

29 ¥ of Carotens

80 x 2%/20

lgg;i;. -g‘)_or Carotens

0:2% mog of Retioel
100 x*2%

as meg of gggiaol



Sude

"

Ject Age Sex Initial £

1. 2/2
3
3. %

t 3

S« 1@
3 3

a: 2¥ye
9% 3
10, 2
11, 2
i:

i iR

16, t¥s

3
18, 192
19, 172
20, @

WYNENNE XX YNAYERI XYY R

340
10,0
10,0

T
10,0
10.0
12,0
10,0

a5
11.0
13,0

2.0
10,0
10,0
10,0
103
11.0

9O

9.0
11,9

200, 5

10,0

9e3
105
20,0

Ge5
3045
10,95
12,3
0.5

8.0
11,9

240

9.5
10.%
135
10.5
13,0
1240
100

S.3
il.9

O W W M e ek o e W R A B R W T A W AR A MR e R ek A W SR W

APPEXDIX VI :
A MONTRELY weIGHT {IN XG) OF EXPERUMINTAL

3

L

3

L

6

GROUP

L

7

DAty SR

10,0
11,0
19.3
10.0
11,0
11,9
1340
11,0

8.5
11.5
12,98
£0.6
11,0
11.0
11,0
12,9
13.0
1045
10,0
12,9

10,5
11.3
220
0.5
11.9
11.5
23.53
11,5

9.0
1260
12,9
10.,5%
113
11,5
11,5
13.3
135
110
10.3
1340

R

1.0
12,0
11.3
AL M)
12,0
12,0
18,0
1245
19,0
13.5
13.0
11.0
18,5
12,0
10, %
15,3
18,0
11.3
13,0
133

12,9
12,0
11.9%
13.0
12,.5%
A, 5
13.0
1045
13.0
13.9
11.5%
13.0
12,59
13,0
15,0
14,5
12,5
1.9
14,0

L

12,00 12,5

12.0
12.3
12,0
13.9
12,9
£5.0
133
11,90
135
135
1249
133
13.0
155
133
1340
13.0
12,0
12,5

13,0
13.3
13.0

25
133
13.0
13,0
13,3
11,5
1305
1%,0
12,5
14,0
1343
14,0
1640
153
1343
12,3
18,0

15,0
14,0
13.%
13.0
1%,0
133
15.%
14,0
12,0
14%.0
p P4
1%.0
13,5
15,0
18,5
16,0
15.5
14,0
13.0
153

14,9
14,0
16.9
14,5
12,9
14,9
15,0
13.5%
15.0
17,5
15.0
16,5
16,0
15,59
123
16,0

$1 7wl

ERAPEIED S-SR Ay

15,3
15,0
14,59
18,5
1%.0
14,9
16,5
£%.0
15.0
15.3
15.5
14,0
1%5.%
15.9
15,5
$£7.0
16,5
15.0
34,0
16.5

£3.9
15,5
15.0
15,0
15.%
£15.0
17.C
15.5
14,0
16,0
16,5
14,5
16.0
15.5
16,0
175
170
155
18,3
17.0

16,0
16,8
15,0
15.5
1
£6.0
179
16,0
15,0
17.0
17.5

2i0.3 221.% 2731.5 2M0 335.5 264.5 2735 20¢.0 292,90 J02.5 314,00 332,95
11,0 11,3 12.2 12,8 132 13,7 1he1 18,6 15,14 13,7

30.5

16,6

RIS 1 W N NS AT TR SR YES T 00 L AN ) G I O S S O NS A A D A S A S S AR N S S TN I SN S S

£e



AP EDIX VI
B, NONTHLY WEIGIIT (IN KG) OF (ONTROL GROUP

R

Sube

Ject Age Sex Initinl % 2 3 8 3 6" 7 ) 9 10 82 Final
No. Yyrs.
1. 3% 4 10,0 9.5% 9¢0 10,0 10,3 11,0 211,95 11,5 10.5 11.5 12,0 $£2.% 13.%
2. !;‘ 4 8.0 8,0 8.3 8.0 8,5 9.0 9,95 10,0 10,3 10,9 1:,0 11,9 12,0
Je 172 N 15,0 1A,0 18,5 15,0 16,0 13,0 15,3 16,0 26,5 17,0 17,0 16.% 17.%
5. 23/A4 N 920 9.0 9.5 10,0 10,5 11,0 11,5 12,5 13.0 1£3.3 23,0 18,0 15,0
5« 3 ¥ 10,0 10,9 11.0 21,5 11,5 11,5 12,0 12,0 12.5 13,0 13.0 13.5 14,5
6, ¢ M 10,0 10,5 11,0 11,5 12,0 12,9 20 12,3 1300 13,95 13,5 14,0 15,0
Te 3 u 2.0 9.3 10,0 9.9 9.0 9¢0 200 10,5 10,5 11,0 11,5 12,5 13.5
s, 2 13,0 10,5 10,5 10,8 10,0 10,3 110 11,5 11,9 12,0 12,5 13.0 13.%
9. 272 N 12,0 12,0 128 13,0 13,85 18,0 18,9 28,5 14,5 15.0 15,8 16,0 17,0
10, 2 A 9.3 95 o’ 95 9«0 10,0 10,3 10,0 10,5 11,0 141.% ~e® £3.0
it ® y 113 18,0 12,5 12,0 12,5 130 13.75 130 12,5 13,0 13.5 13,0 14,5
iz, 2 : 4 9.0 9.5 10,0 8.5 9.3 12,0 10,5 10,0 10,5 11,0 11,5 15,5 13.5
13, 2¥e | 4 10,0 10,59 10,0 9.3 9.3 10,0 10,5 9.5 10,0 10,5 11.0 11,5 12.5%
s, 8 ] 9.7 9.3 90 8.5 90 9.5 10,0 10,0 10,5 11,0 11,5 12,0 13,0
15. shia »r 20,0 9.5  9e0 8.5 ST 9.3 10,0 20,5 10,5 150 11,5 2,0 12,5
16, 1% | 4 10,0 19,5 10,9 11,0 11,0 11,9 11,9 12,0 12,0 12,5 12,5 139 13.5
17« 3 N 9.0 99 9e5 10,0 10,5 11,0 14,5 12,0 12,0 12,5 13,0 13,5 14,5
18, # | 11,0 11,0 0.8 10,5 11,0 £1.0 211,95 12,0 12,5 13,0 15,5 18,0 13,9
19, 232 . | 10,0 10,0 9.5 T 95 10,0 105 11,0 11,9 12,0 12.% 13.9 13,%
20, 172 N 3.0 9.5 10,0 10.0 10,5 10,5 11,0 14,5 12,0 12,5 13,0 13,5 14,0
W =s S S 4 W G M D W W W o @S W WG W W TR G G0N e S W
Yotal 2,0 208,0 2070 £03,0 12,5 2195 2280.0 238.5 237.0 SA7.,0 295,0 264,00 281,95
MHean 10,0 10,2 108 50,3 10,6 81,0 11,8 11,6 11,9 12,48 12,8 1£35.2 14,1

PRSI LIRSS SRR M S0 A TSR SRR A Ay SO RS BT L SRR RIS SR AR SR A IR a R

ve



APPENDIX V1II
A, MONTILY MRIGIT({IN (N8) OF EXPERIN'STAL

GROUP
Nandoct 359 Sex mit1ad 18 2 S Fimel
8 ays N 781 02,0 A0 8740 90,8 94,3 96,9
2, 3 F 81,6 84,0 86,0 9.3 92,3 95.4 97,4
p 8 2 P 85,8 873 88,3 91,0 93,0 93,0 96,5
Ae 2 N 73.0 76.3 79.8 0ie8 84,4 87,0 89,5
Se 1y2 B 70,0 734 739 78.2 80,0 82,39 85,0
6. s R 01,3 88 87:3 89.6 90,4 92,6 93,9
* Te 2 R 5.0 €7.6 S0eA 95:3 93.3 98.5 100,4
.8, . &Y F 83,8 86,3 85,3 91,8 9348 93,8 90,5
9o 3 N T2.,% 753 Tieh 7.3 82,6 A4 86,3
10, 2yn ¥y 86,0 87.8 90,2 92:.% 94,3 96,8 94,9
11, n¥a F 85,8 9.0 9lh 932 99,8 96,5 97.%
1%, 2 M 81,3 8503 83,0 9048 92,6 933 9%.3
13, aya B 81,4 84,0 8,2 83,6 00,0 93,6 94,8
1A, 2¥2 P 83,0 95,8 89,0 911 93e3 9%5.6 97.8
1%. 3 F 80,8 83,0 86,3 7.3 89.7 92.3 9A,3
16, 1Y P 94 96,0 98,6 101,9 104.0 106.2 107.5
17 3 N 86,0 LY 90,0 925 98,3 9.k 9843
18, 1Ys P B3 376 21,0 93.8 95eh 96,3 98,0
19, 1Ya F 80,0 83,9 85.1 8540 94,3 92,4 93,5
20, 2 y 81,0 83.0 86,5 8993 914 93,6 95,5
Total ‘5’7&6 f.moe 1759.8 1709,7 183R.,6 2078.8 1913.9
Mean 1,9 84,6 86,9 9.3 91,6 ©3e9 9%.4

L e ]



APPINDIX VIX
B. MONTILY neiant (IN CMB) OF COKTHOL GROUP

Dt L L T e R R Y
Sude

Jsct Age Sex INITIAL 8 2 p | & . Pins)
Ne., yre,

1 ¥ 8248 8%e7 86,68 8748 M4 90,6 92,4
B, AR T 90,7 93,0 97,8 100,38 101,4 108,88 104,86
5. 1¥s m 9404 978 96.8 998 10143 103,0 105.8
2 8 3/ 80,3 82,1 8446 8.3 87a5 88,6 90.9%
s 3 °¢ 75.3 783 33.2 Bh,6 80y 87.9 9%
6 & N 8.4 81,3 83.8 8645 8748 80,8 90.%
Je 3 N 1.4 TheD T .8 T0eF 99,3 81,6 8344
s, 822 p» T2.6 749 760 Tie® 783 L2 1Y 81,2
5. 82 x 8643 88,6 895 9ed 9543 Pi.8 95.%
100 8 F 80,7 83.3 850 27,85 6.8 98 91,8
$ie 8 F  73:9 TT0 788 80,3  58e3 82,8 63,8
12, 3 F 95,0 9200 3%.8 A58 9% 99,3 100,
15« a2ys P 72,5 Tite® 78:% T8 60,4 32.8 83,4
1 LT -4 . § T0.A 73,0 7503 73,0 8$0,3 $1.9 82,4
1%. ’Y’ 90.8 95.2 96,93 i a9 9.1 101,53 103,08
16 $ ¥ 90,3 92,6 55, 97,3 58.9 104,3  103,6
7. 3 n 83,6 $4.9 8%.A 9.3 50.% 98,6 9.8
8., B M $3¢3 853 87,0 B85 £9.%  Stad 958
19. 8?2 n mﬁ, 9106 81'06 GSQﬂ &303 "0" 09.“
20, Yam 779 73,0 82,3 3.5 80,9 8.8 874

Total 160642 1£573.2 5729,.3 1755.,6 1752.8 1813.6 18%A,.3
Mean 83,3 3.7 [ T 078 394 90,7 9.0

DDA A SRR 30 2 il S ST G ), WL L Sl g SO S S b gy STty ) SRR Ly SRy SR ppu



APPENDIX VIIX

Ag MONTHLY NEAD CIRCUMPERENCE
GrouP

(n cmMs)
,\0" EXPERIMINTAL

AR NS SO A S S AN IR AT D S A A AR NSRS RSP SRR MDA PSP SRy

Sube

g:et Age 83ex Initiul

N YR YNYYEXARAYIETXXEZTE™N X

Pinal

503
AS,3
31.0
S1.4
8.0
50,0
.3
49.3
50,0
30,0
313
49.3
52,9
0.3
49,3
B3
%0.,0
2.9
9.0
50.0

970.¢ 10N2,9

4 p LY S
-:-’"S------n-o.o..&nnoo.ao.cdac
l. QYI iﬁ.o “.’ ﬂ.‘ “t. W.‘ ”.,
e 3 3.0 43,7 A65.8 8§78 A7.0 479
Je 2 et 49,4 N6 30,0 30,2 509
L ™ 2 47,0 A7,3 AB.A 48,9 49,7 0.4
3. 1Yg 46,2 L Mo S ¥We? 7.8 8.3
6. -3 6ot o3 48.1 A0 +0 5.3 9.7
Te 2 A%.1 43,4 86,0 46,8 47,3 AB,2
.- ’Y’ ~~00 ““.’ ‘50’ “0’ ‘76’ “0‘
9 3 LTS 46,6 ¥7.6 8.4 8,0 9.3
10, 2¥s 472 4746 48,7 8,0 49,9 M.
12, 272 5743 48,6 90 50«1 30eM 9140
12, 8 Mioh §740 8§73 48,0 48,9 ¥W,0
13, Y2 .8 Nel 51,0 513 51,8 52,0
18, 2Y2 46,3 473 48,3 Wel 49,9 50,0
1%5. 3 L TR A3 X753 A,0 8,5 4,0
16, e 434 $3%.3 4353 Med 47,3 7.9
7. 3 7.1 7.9 M,0 ML M,0 49,3
“o ‘” “o' ”“ ”00 ”0. ”G’ ,’O.
19, 1¥s L 7% | LT A7.1 N7:3 48,18 8.9
2o, @ Vel MO A8 49,0 B 495

AR <o D AR AN DR A DI T RPN Al AP AN Y
Total 9307 941,99 IN7.,0 968,53 979.8
Mean L8 274 N7 e A MY ¥9e3

3004



APPENDIX VIIZX
B, MONTHLY AL CIRCUNFERENCE (IN CM3) OF CONTROL

GROUY
3“-’“_ - -
Ject Age Sex Initial 1 g b ] &N . | Pinal}
Ne, b 23 0
- %P RO G A D OSBGOSO 0O G®% GGG O e
¢ 1% P 4,0 A%.S 46,0 A7.0 47,5 A8,0 5009
2, g¥s Pr a3 48,9 .0 40,4 A9, 3043 0.2
3. 1Y M As,.1 AS.7 4640 46,8 47,0 .0 52,0
d 23/4M 47,3 A7+% 4743 48,0 AB,9 M0 3144
5. 3 F A3,0 A%.3 46,0 56,3 47,0 472 L N
1 B 47,1 A7 3 AB,1 .3 49,0 Aed 50,0
3 N A7¢9 48.1 8.4 88,7 A9,5 9.3 49.3
8. “BYR P 86,3 A6.8  A7,0 A7, A7e3 W80 49,5
9 !YQ | 43,0 25,9 A6.0 8.8 46o3 .0 50,0
10, 2 PoAS,E 45,3 45,5 46,0 N6.,4 A7.4 50,0
it B F At 6,3 T A7.4 47,8 499 31,3
12, 2 S N, | A7.9 472 4784 47,7 4,0 193
£3. 2Y2 P a6,9 47,0 7.3 48,0 48,3 48,3 _ 2.9
19N, 2 N AS,0 88,2 48,3 AB.A A8,8 .0 503
15, 212 P 85,5 A6 MO AT M8 M0 M98
16, 1 F 40,0 48,2 AB¢3 48,4 48,0 48,9 L 1
17¢ 3 M AB,2 48,2 48,3 35 WA 49,6 50.0
18, # X AS,0 48,0 AS,8 46,3 W,8 .3 4 .5
19 2¥2 N A7,0 479 48,0 88,3 AB,0 M0 A9,0
20, t¥2 N 46,3 &7 .0 L 474 A7.8 8,3 50 40 \‘
o @ ® e B o BB W O e WS E O W S D @O P OO
Total 931¢9  939.7 970 954,23 90R,8 965,84 100A,7
Nean 6,6 A7.,0 7.4 A7.7 8,1 A8,) 508

L s b s D L s g M s b L L L



APPENDIX XX
Howtury

A CUEST CINCUMVERENCE (K CXS) OF RXPSRIMGNTAL GROUP

-

PESNTSESSeSUSOUSASSEsS SN EENCEAE EESYSLSTESUIGAESUSPRERURERUS S EELOBRD

Sude

Joot Age BSex Iaitial ? 2 3 ] s risal
Nes (yrs) e e
e 23 n 6.8 A2,0 A9, 0 A9 50,0 50.35 3.0
2. 3 r 5001  S1e1 S99 513 330 30,8 3
3. 8 4 K83 30,0 513 32,53 33.4 5h, $3.3
& 2 ] h7.3 A8,0 89.2 50,8 31,0 3449 s2.A
Se " N A7.3 50,0 51.¢ S1.3 52,0 32,5 53.4
% b ) N [T 50,0 351.,0 91.2 51.8 528 3340
Y B » 09:3 51,0 32,0 32,3 32.7 %3.0 33.3
8 2¢ | 4 h6.8 Q9,0 50,0 31,3 31,9 32 533
9 b | " .‘o’ h3,0 k9.9 30, % $50.8 31.4 $2.9
10, 2} 2 50.5 3% 52,0 32,4 32,2 33,2 339
9. 32§ 4 30,0 30,0 31,3 91,9 52.% 352.9 $3.8
”z, 2 | 86,8 48,0 W9.8 359.3 $2.0 52,4 $3.0
3 2} n 48,0 h9,0 $50.0 50,7 $1.0 32,0 52.9
the 2} ] 350:3 31,0 313 31.% 331 3249 32.3
3. 3 4 48,3 39,0 32,0 32 " 33.2 Shet 54,9
6. 1 4 49.8 31,0 58,0 52.3 33.1 5h.8 33.4
e 3 n 98 59,06 32,0 32,4 33.0 335.8 Shke8
1% % 4 U9.7 3508 S1.8 52,53 33,0 %,0 k.9
9. 1§ 4 86,6 MH8.6 49,8 31,3 32,6 $3.0 ‘Sﬁ o
20, 2 P N8 L U9aB, 90T 3125, 529, 33:8, | 5302

Tosal oo 96G9.6 997+ 1018,2 10313 1004,9 1058,9 1072.4
Meoan .e 88,3 89,9 3509 31.7 52,8 32,9 33.6

SPDEBNEENEYRSSETSRCASSRPEOPERNVIARDSPEGRINESNREEEROSUHANISESINSSEERENS
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APPENDIX IX

MONTHLY CHEST CIRCUMFERENCES {IN CMS) OF CONTROL GROUP

Feimal

518
9.0
339
" .~
h9.3
51.0
S0.4
52.6
50.5
50.5
30,3
50,0
50,8
”.o
h9.0
9.3
51.3
5363
9.3
30.9

100 i1

Subjeos Age
Noeo (yrs) Sex Initial 1 2 3 L] S

| ] F 47.0 A%7.,5 A8, 0 AhB.9 49,0 49,3
2, 2} r h6.8 NT7.3 A7 87.6 &h7.9 A8,0
3. ¥ N 9.1 30,3 51,0 31,3 51.3 32.4
A, 27 | R8,0 48,5 39,5 9,3 50,0 30.)
Se 3 r 86,5 873 4T.6 kB, MNE,3 AE.S
6. | | b7.8 AB,5 AM9,0 49,53 30,2 350.%
7. 3 ] hé6.5% &7.9 L8,0 h8.2 48,5 A&9.0
8. 2} r 87.3 N9.,53 48,5 350.0 50.3 51,0
9. b 2 | 5.6 A7.3 AK8,0 A4B.,3 48,5 49,0
10, 2 F hé.5 b7.% h8,3 49,0 49,0 49,5
1%, 2 F h6.0 47,0 48,5 49,0 49,2 A9,
2, 2 r ATet 87,3 Q8,0 47,3 A9, 0 A9, 0
13 t 31 4 h3.0 46,3 A7.3 H8.,5 89,0 A9,8
., 2 » 7.0 Ah8,0 4B,.8 49.0 49,35 A9.S
5. 24 1 § h6.0 86.3 875 47.5 ABO MBS
16, 1 r 86,3 N7 AMT7.3 AR O ABA A9,t
1T 3 " ~7.° 7.5 MBS 9.0 29,5 50.3
t8, 2 | 89,0 459,53 50,0 50,5 91.4 32,4
19, 2} | h6.7 N7.5 4B.0 W8.5 h9,0 Lk9.b
20, 12} | b7.3 A8,0 A8.46 A49,v 49,7 3%0.)

Total o . 938,535 9N6.9 9€B8.9 9TE,0 985,8 995,0

Mean . ve 86.9 87.3 BEAN  A8,9 49,3 k9.2

50,7



APTERDIX b §

Ae MONTHLY ARM CIRCUMPEUENCE (IN CMS) OF EXPERINENTAL GROUP

3::2 Age Sex Initial ] 2 3 L) 3 rimal
Nee (yrs)
2} M 12,1 13.2 12.9 13.8 14,0 th,) 143
2 3 | 4 .8 th,.8 1519 5.9 15,8 *« 16,0 16,9
Je 2 y 10,5 117 12,3 13,0 13,7 th.8 15.2
he 2 | 139 14.0 the$ 15,0 1953 15.8 16,8
3. W x 12,0 12,2 12,5 12.8 1.0 136 WY
6. 3 " 12.9 13.0 13.6 Mn.2 3.0 15.5% 16.0
Te 2 N 135 1 1 P %.9 159 15.3 16.0 16.0
e. 2y r NS 13,0 15.5 15.8 16.2 17.0 17.4
% 3 | 12,0 12.h 13.0 13.5 WA 135.2 16.0
10. ’% ] 12,0 12.4 12.8 13.2 13.8 th b 15.0
1. TR 13.5 W0 thes 1.9 15,2 15.8 16.2
2o 2 " 12,8 12,8 13,0 13.5 14,0 0.4 15.0
13 2} = 13¢5 the0 1R, th? 13,2 16.1 16.9
W, 2 = WS e 15,1 15,5 16,0  16.h 1704
15 3 4 13.8 W.4 15.0 WS 16.1¢ 16.8 17.2
16, Wor 15.0  135.2 15.3 15.7 1%5.9 16.1 16.9
7. 3 " 19.8 4.9 15,2 16.2 16,8 17.2 17.5
e, t v 1367  he8  15.8 169 1744 18,0 18,3
19, "W or 3¢ 133 1,0 W5 15,0 15.4 16.0
20, 2 y 13.0 13.3 13,8 1h,3 14,8 15.6 16.4
Tetal e 263,35 27h.) 283.9 293.6 303,73 3th.3  32%.6
Mean .o 13e2 13,7 the2  the7  15.2 15.7 16.3

N “HSENTRONVESRENRRIEUSSEESSEMYEIRGIRLSESREARSPENPSISEEENS EEEESBEFNDSNN
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APPENDIX XX

SCHEDULE FOR CLIHICA& EXAMINATIO
L 2 1 -1 . L Z 2 2 2 T 12 L 4

oee L 14 -

Date 1 Ages

fe General appearance

Goed
Tair
Poer
Very roer
2. ryes e) o ot

4) Olistening and moins

44) Siightly dry oa exposure
for balf & mimate

$11) Pesot’s spos
iv) c--:ﬂﬁttvn very dry

®) pigmentasion

4) Normsl eelour
14) Sitirhs discoleuratioa
144) Moderate browing im pasches
iv) Severe discolouratioa

@) ;jscharge

4) Absem

18) vatery (excossive
lachry aation

144) Mycropuruleat
iv) rurulent

d4) xerosis C at

1) Atsens
14) Silight drynees
$£11) Piwinished Sranspareney
iv) Uleeratisn



e) Vascularisati s0

1) Atsent
14) N41d Vasoularisation
144) Moderate vascularisation
iv) Severe vascularisasioa

£) ro o) ®

1) Amsent

11) A fow gramles

$14) Lqde cevered with
ontunsive sranules

iv) Hypertrophy

&) Highe blingness

4) Avseat
11) Meld
144) Moderate
iv) severe

3o Mouth a) Cenmdit f 1

1) Nerwel

11) Aazuslar stomasisin(mila)
144) Anguiar stomatfisis(mederase)

iv) Angular stemntitss (severe)

B) Ceo f to

‘) Normal
24) rele but not coated
114) Ceoated
iv) Red and raw

) ionditiom of gums:

1) Normeld
14) rileeding
148) Heeension of gune
iv) Pyerrhesa



4, leosh

1)
11)
i14)
iv)

9. aix
k)
11)
111)
iv)

6o Zcin

1)
11)
111)
iv)

1)
11)
114)
iv)

Normal
noxfroau
alky teeth

Mottled enansl) and

Asooloixred seota

Hormal
Laok of lustre

JMasaooloured and dry
dpaxrse and bristle

Qe era .

Aormal

losa of luatre
Iy a«d rougn
rdyperkszratosis

be slastiol

joraal
Diminisnhed
arink lad

averly wrinkled



Te

%

10,

fe00
Qe TOrEal
‘asolabiol sederrhosa
Syametrical sub-orbital
Piimentation
b Ndozs
1) Adbsent
11) Pressas on Qependant parts
111) oon faoe
iv) General gsedema
Snegt
Norma:l
Ricketie® rosary (mild)
Ricketioc rosary {moderats)
RioeSie rosary (sovere)
g8
Stralsh$ and well formed
inacked knee
dowlegs (mild)
dow legs (pavere)
Frank
u%ns* {washiorkor
of Marasnus
deficiency
dsketa

Jthers (speocify)



