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L. INTRODUCTION

»"parkness is the time for sleep, not for seeing®,
These words depict the noced for eyesight., The eye is a
uniquely beautiful and complex organ, The readiness with
which its intimate structure and functions can be observed,
sets it aside from all other organs, even the skin, uomqntary
reflection on the structure of this organ leads one to suspect
that it might be unusually sensitive to nutritional influences
and one oould suppose that malnutrition and vitamin A
deticiency do not occur in the densely populated fertile
parts of the country, as such green areas abound in vitamin
A precursors (Egiru, 1971). In man, and particularly in
children vitamin A deficiency most commonly and prominently
affects the eyes, both externally by disrupting the epithelia
of the cornea and conjunctiva and internally by lowering
the senitivity of the retima to light, Unfortumately, Vitamin A
deficiency is not a rare condition in the world evem -though
scientific knowledge and technical skills could now markedly
reduce its previlence at a relatively modest cost(World
He:1th Organisation (WAO) United States Agency for Imternational
Development , (USAID) 1976).

vitamin A deficiency is a devasting public health

problem in India, where malnutrition has taken its severe



form, Vemkataswamy (1972) estimated one million cases of
blindness in India due to malnutrition, Well nourished
children hardly ever die from measles, whereas malnourished

ochildren show a mortality rate upto 40% (Gupta and Singh, 1975).

The incidence is particularly high among the preschool
children of low income groups., It has been estimated that
more than 20,000 children in such East Asia, the Middle
East and tropical Africa are permanently blind (WHO, 1974),
Very reccently, Sauter (1976) has stated that 25% of popula-
tion were admitted for various forms of malnutrition. Among
them, 72% were between 1} to 3 years old the fact which
highlights the susceptibility of preschool childrem to various

deficiency disorders,

Cauges of a general nature for this widspread vitamin A
deficiency are poverty, ignorance, poor living conditions
and large family size (Kanawnti 1973 and Morlay, 1973),
The poor people in many parts of the country have to subsist
on diets providing mot much of animal foods and have to
derive their vitamin A from carotene present in plant foods,
Foods contiining preformed vit:min A are expensive and beyocnd
the reach py poor, Carotene derived from the plant foods
therefore needs to be the chief source of vitamin A in the

diet of many population groups in India (Rao et al, 1970).



0f the various carotenoids present in foods, B-
Carotene is the most important both quantitatively and quali-
tatively due to its presence in common fruits and vegoetables
and its biologioal potency (Dam and Sondergaard, 1964).

It is clear that the majority of the children in many develop=-
ing countries mainly have to rely on yellow or orange coloured
fruits and dark green leafy vegetables for an adequate intake
of vitamin A precursors (Wi0O, 1974). Srikantia and

Vinodini Reddy (1970) have reportdéd that the most rational
method for the control and prevention of vitamin A defi-
ciency is the improvement of childrenfs diets through in-

clusion of yellow coloured fruits and green leafy gvegetables.

Y
A series of investigations have been undertaken on
the availability of p-Carotene in different vegetables,
But studies on comparative utilisation of B-Carotene by
children and adults from fruits are few, Certain tropical
fruits, notably mangos and papayas (paw-paws) provide useful
amounts of Carétene whereas citrus fruits and non=tropical
fruits in general contain very little (WHO/USAID, 1976).
Among all fruits, only very few fruits like papaya constitute
the cheapest and most easily awailable source, while 30

groams of leafy vegetable provided LOO,M% of p-Carotene and
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‘satisfactorily maintain the mormal vitamin A status in young

children (Chandrasekaran et al 1972), it is felt that yellow
or orange coloured papays can also supply large amounts

of B-Carotene. Sauter (1976) has reported that the more
coloured a fruit the richer its carotene content, Wenkam
and Miller (1963) reportedh that this fruit ocan be an ex-

collent source of p—oaroteno.

"

“Phe Protein Advisory Group, PAG (1973) opines that
*eoven among nutritionists, the importance of edible leaves
and fruits in human diets seem inadequaiely stressed", This
is a ohallmg; we should take up. 'rho presem investi-
gation is an attempt to(/ msc>tho av:ilability of provitamin A
or p-Carotene from papays to preschool childrea, couing

from low income group.




11. REVIEW OF LITERATURE

The review of literature of this present study has

t
been given under the following headings,

A, Incidence of vitamin A deficiency,

B, Studies on serum vitamin A levels,

C. Protein deficiency and vitamin A,

D. Massive doses as a preventive measurey,

E. Provitan}n A,

F. Diological availability and absorption of p-carotene,

G. Various factors affecting the absorption of
B-Carotene, -

H. Faecal excretion of p—oaroteno.

A; Incidence of vit:min A deficicncys
‘Among the mutritional deficiemcy disorders affecting

the children in India and other SoutheEast Asfan countries,
prot ein-calorie malmutrition and vitamin A deficiency dis-
orders are the most widespread, Vitamin A deficienmoy aecoqnf.s
for nearly 23% of all cases of clinical malnutrition in
pediatric ase group, naxim;m }noidenoc is found between

3 and 3 yaurs, (Venkatachalam et al, 1960),

Pathwardhan (1969) has reported that 8,1% of the

children below 6 year: of age in East Jeruselam and Amman




had clinical manifestutions of vitamin A deficiency, In
a study around the city of Hyder:bad, the prevalence of
vitamin A deficiency showed an increase with age, Diet
surveys undertaken on a sub-sanple showed that the intake
of vitamin A was only about 60/jas against a requirezent
of 250-300 g /day and hence the deficiency (Swaminathan

et al,’ 1910)0
|

Reports of the Indian Ministry of Health based on
recent surveys 1ndﬁ§to that in the poor section of the
population, the prevalence of vitomin A deficiency is about
3-8% in presechool children and 10-15% in sohool children
and there are lower estimates of at least 135 million blind

people in the world of to-duy (WHO/USAID, 1976)

ight B eS8}

Difficulty in seeing in dim light is the first ciiniel
eynptfom of vitamin A deficiency in nan‘\(nowling and Wald,
1958). Recent data from wupper Volta show that there is
considerable seasonal night blindness (Raoult, 1973)

Bitot Spotss

Bitot spots often have a mére or less traingul ar shape,
their base lying parallel to the limbus and after a long

time, local metaplasia of epithelium may become irreversible



(Boyd, 1974 as cited by Sauter 1976), In 1974, examination
of about 5000 preschool children in refuses camps in Gaza
and Jordon revealed none with advanced eye lesions and

five with bitot spots (Sauter, 1976) The Pprevalence Survey
Cove ring 19,308 children in El Salvador did not reveal any
oaseafactive corneal involvement, but five children with
bitot apots/ three with corneal lesions thought ¢gto have been
due to vitamin A deficieoncy (Sommer et al, 1975)., In 1974,
the gpeyes of 90 children of O»i0 years old were examined
in the Infectious Disease iHéspital, Kenya, The result
ghowed that majority of the children had pigmentation of
cunjunotiva (Sauter, 1976)., Ne reported that in Central
Province, among 380 pemschool childrey 2,6 percent werc with
bitot spots and among 2117 school age children, 0,9 per-
cgat were with bitot sports,

4
‘\.

Xerophthalmias

The amazing fact remains that it is in the green areas
of the world, parts of India, Bangladesh, Indenesi: and
Phillipines that xerophthalmia appears as the real scourage
(Pirie, 1970). Xerophthalmia means disease of the dry eye.
All epithelial cells which 1line the surface and cavities of
the body and most likely many of the other oells as well,
are affected (Boyd, 1973). 1In the S,0,S. Children's
village in Nairobiﬁ?althy children were examined, Néne



of'ghel fifty showed any signs or symptons of IerOpﬁthdimia.
The Tear-film Breaking up Time (BUT) for the above mentioned
children was measured and it was more than 10 seconds with
ten consecultive measurings per child. (Sauter, 1976) BUT
as oited by Sauter (1976) is definel by Lemp et al (1973)
and Dohlman (1972) §s the interval between a complete blink
and the appearance éf the first randomly distributed dry
sport, It should be measured tem consecutive times and
&ver{gcs between 25 and 30 seconds in normal eyes with a
wide fluotuation, The BUT should be longer than ten

gseconds with ten consecutive measurings (Lemp, 1973),

In 1974, in Kenyan National Hospital, 180 children of 0-10
year old had bitot spots and aerophthalmia, Availabdle

data sugcest that about 35% of the survivers of severe
xerophthalmia remain totally blind, about 50-60% are
portially dlind and only 15«335% escupe with unimpaired

sight (WHO/USAID, 1976), Xerophthalmia existing in Th:iland
is not a problem of major public health importance, whereas
it has virtually disappeared from Hong Kong and Singapore,
Xerophthaluia is not linited to poor rice'conuuning communities,
but occurs ¥also among people who have white maize for their

stapele food (Toureau, 1976).



The presumed Xerophthalmia cases in Maua Hospital N
from 1073 to 1974 given below depict the incidence of
vitanin A deficiency.

¢

Age distribution Number of children Percentage
6=12 months 17 32

1=3 years a1 | 40

4-T7  years 11 A _ 21
8~13 years 4 i q
Corneal Ulcerations

It is likely that rapid pregression of the stormal
ulceration is due to the release of protelytic enaymes from
the atered epithelial cells (Dohlman, 1972), Typical of
conjundtival xerosis owing to vitamin A deficiency aretg
The striking decrease of mucus producing cohjunctival goblet
cells and the keratihisation of the superficial epithelial
leyers (Dohlman, 1972).

tovidplacias

Blind school Report (1970) from Trichy shows that
47% of blindness is due to keratomalacia and the blind
people become a 1iability to the matioh, A report from
the Governmment Erskin Hospital, g1971) in Madurai, indicates
that 1014 cases of keratomalacia were treated in 1970,

Individual reports from Bangladesh refer to a massive pro-
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blem of Xerophthalmia and Keratomalacia in that country,
\ k. 1)
Large numbers of cases of Keratomalacia are reported from

Dacc: and other Large urban centres (WiC/USAID, 1976)

Some available recent data from famous hospitals
of South India given below depict the incidence of kerato-

malacia among the South Indian people,

Government Hospital Year To%~1 number of C~ses of
out patients keratonclacia
Trivandrum, Kerala 1971 39277 8

Minot opthalmic
Hospital, Bangalore 1971 117838 1521

Govermment Erskin
Hosgpital, Tamil Nadu 1972 47512 142

Sarojini Devi Hospital
Hyderabad, Andr: Pradeshi971 75258 204

Saunter (1976) has reported that most of the children
with marasmus and Kwshiorkor have keratomalacia in one or

both eyes,

D
. ' \\

The biochemical findings ¢in the yound children of
American migrant families evidensed the prevalemce of vitamin A
deficiency (Larson et al, 1974). Lamb et al (1973) sugpested
that altered amincacid metabolism, depressed appotiti, in-
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ocreased nitrogen excretion and cessation of growth are
interrelated phenomena, closely associated with the on-

get of vitumin A deficiency,

B, Studies on serum yitomin A levelp

In Indonesia, preschool children whose habitual diets
contained adequate amounts of B Carotene, but low levels of
fat had low levels of vitamin A in serum (Roels et al, 1974).
Pereira :nd Begum (1969) found that if childfen were given
30 grams of grean leafy vegetables daily for three months,
adequate levels of serum retimol were maint:dned for further
six months when the supplement of vegetables was withdrawn,
The results of a supvlementation study by Lala and Reddy
(1974) showed a significont’increase-ih serum vitamin A levels
after feeding green leafy vegetables for two weeks, Amen
and Lashance (1974) reported thint vitumin A significantly
depressed both serum and liver cholesterol and B-Carotene
acted directly #r indirectly to reduce the amount of total

cholesterdl in the serun,

The mpixican American in Texas had lower vitamin A
levels than those im New York City, Children in the South
and West of United States had consistently lower plasma
retignol levels than those in the north centr:l regions of
the US, In Cebuj,iT% of children had levels below 20 »9/ 7
100 m1 of scrum yit;ain A and 57% hed levels below 20/ 100 ml.
(Solon et al, 1973), A study by Dieleman (1973) shows that

zinc deficiency lowers the serum vitamin A although liver



vitamin A was not dificient in rats, Pharadon et al (1969)
found five per cent o;btha childrem of Jordan below $ years
of age with deficient levels of serum retinol, A recent
stn&b in Kenya, by Sauter (1976) reports that the ssrum
rqtinol.valneSﬁinﬁtwelvé"healthy Dutoh children hetween 2

‘and 5 years old arc 37,3 to 57.6,@1'[ and the serum P-

carotene levels of fourteen healthy Dutch children range

between 43,9 to 132/{7&n

C. _Protein deficieny and vitahkin A

Among mutritional disorders affeoting intants and
children, vitamin A deficiency comes second in fmportunce
to protein calorie malnutrition, Very often these two
ocour together with seri-as consequences, The question

of relationship between proteinecalorie malnutrition and

vitamin A deficiemcy has attracted attention in recent years,

It has been suggested by Arroyave et al (1961) that sbsor-
ption of vitamin A from the gut is impaired in childrem
suffering from kwashiorker, However Reddy and Srikantia
(1966) found that there was a marked increase in serun
vitamin A following oral administration of vitamin A even
in severe cases of kwashiorkor, provided some f£at was also

given sizdlatanecusly, 1In a study onducted in children by

12



Vinodini Redady (1976), the absorpticn of vitamin A has been
tound t o be normal, whereas in protein-cilorie malnutrition,

the absorption was only 90%,

It has been found out that retinol building proteins
are very low in kwashiorkor children, but normal in marasaic
children (Smith et al, 1973), Feeding of 30,000T,U of
vitamin A daily for four days significuntly increased the

liver microsomal protein in rats (Ram and Misra, 1974).

In Indonesia, 75 per cemt of cases of protein calorie
malnutrition were found to suffer also from xerophthalmia,
whereas such association was rarely seen in Uganda (Food
and Agricultur:l Organisation/World Health Organisation,
FAO/WHO, 1967), 1In Lation America and Caribbean, 1-6 per-
cent of malnourished infants and children have o¢cular

1

signs of vitamin A deficiency (Oomen, 1967),

In India, Venkatachalam snd Gopalan (1960) reported
that 36 percent of kwashiorkor c:ses in Coonoor dnd Hyderabad

in the state of Andra Pradesh had associated xerophthalmia,

D. !asmive does as a gmvenuve me:ssures

Since vitamin A can be stored in the body for long

periods, one possible aprroach is to adninister & massive dose

13
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of vitamin A so as to form a depot which can be used as and
when needed for prolonged periods, The WHO Expert Committee
on xerophthalmia in 1972, endorsed this method among pre-
school children in the rice esating countries of Asia, where

xerophthalmia {s endemic,

In a study by Srikantia (1970), it was found out that
giving oll soluble vitaninih preparation to preschool children
showed no increased vitamin A levels in serum and water soluble
vitanin A preparation produced higher levols of vitamin A
by oral and parenteral route, Whereas, in case of scvere
ges:ro-enteritis and stomatitis of fourteen Kenyan childrey,
an instramuscular injection of 1,00,000 iﬁ vitamin A in oil
given in the buttock proved a quick prompt response in them
(oomen, 1972), This preparation is to be @n;&,'whw:mse
of quicker and better release f.om the deport iiwthe gluteal
muscles resulting in a higher blood level (ualaren et al, 1972).
But Baurenfeind et al (1974) has reported that oil solutions
of vitamin A should never be injected intramuscul:rly bec:use
the vitamin is liberated extremely alowly if al all, from
the injection site, For practical consideration, Gopalan
(1970) recommends two annual oral doses of 2,00,000 I¥ of

vitamin A each at intervals of six ménths, One lakh IV

!



under the age of one year, 2,00,000 I¥ between one and six
years and 3,00,000 IV over six years protects the sus-
pectible; malnourished vitamin A deficient children for about
six months (Olson, 1972), The adninistration of a simple
massive dose of 3,00,000 FU to preschool children eould
maintain high levels of vitamin A for a period of 6 months

and satisfactory levels beyond 6 months (Srikantia et al, 1974),
The use of 3,00,000 FU of and oil soluble preparation of
vitamin A, administered once a year, has in fact been reported
to bring down substantially the incidence of vitanin A defi-
cioncy in children between the sges of one and five years
(swaminathan et al 1970), 1In Bangladesh and Indonesia, in
1973, Capsules containgng 2,00,000 ¥V of vitamin A adninistered

by mémth showed lowered prevalence rates,
v

ks a preventive measure in Indonesia, ophthalmogists
and pediatricians administer 1,00,000 IV of vitamin A to all
preschool children (Sauter, 1976), A single oral dose of
1,00,000 I¥ of vitamin A was adninistered by Susheela (1969)
to children between the ages of two and six years and elevated
blood serum vitamin A values were cheerved at four mohths

atter dosing,

perira (1971) found that a single dose of 50,000 HV

of vitamin A in oil solution given to pre-schooel children

was effective for a lesser period of time,
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Since many carotenoids have no vitamin A aotivity, the
total amount of gatotenoids present in food do not indic:te
the vitamin A value, “anthophylls are the most commonly
occurring carotenoid pigments vhich have no vitamin A aoti-
vity; Although more tham eighty maturally ocourring caroten-
oids are known, only ten have vitamin A activity (Karrer,

1930), They are;

1.4 Carotene

3, p-Carotene

3, v-Carotene

4, X-Catotene

8, Cryptoxanthin
6, Citroxanthin
7. Myoxanthin

8. Aphanin

9. Echinenone
10, Terulsahodine

of all theu} ?-oarotene 18 the most commonly occurring
caroteniod having highest biologic:l value as provitamin A,
The dietary carotene will not be utilised as such by the
body, but converted to vitamin A and absorbed. So tfar as
provitamin A P—cwrotone 1s concerned, F:0/WHO, Expert group
(1967) and Davidson & Passmore (1973) have assumed that ome g
B-¢: rotene has biological potency of only 0.‘161)301 retinol,

This is based on the thororo‘“tieal efficiency of comversion
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to retinol which s /0O PQ*CQOP and The abso*rpfmn of

p~carotene from foods which ie about 33 perwent,

-

F. Absorption of ) e and biologiocal availabilitys

The total vegetable and fruit consumption was found
to be of the order of 44g among the rural poor in Madras, '
10g. in Kerala, 60 g. in & tribal area in Gujarat and 100-130g.
in urban Baroda, In all stateas of Ind; ”;aspecially in
the lower income groups, the highest vl;amin A values were
found in West Bengal (833,.4 »9) and the lowest in Kerala
(160 »9) , (NIN, 1970) .

Nezesw-ra Rao and ﬂarasings Rao (1968) have found that
the absorption of total carotenes from green leafy vegetables
and papaya was found to be 38% and 46% respectively ahd
p-cartene was found to be 764 and 900% respectively, Rajae
lakshmi and Remakrishnan (1969) found that 30g. of freen
leafy vegetables a day cleared symptoms of vitamin A defi-
ciency in two third of school children, A study by Narasinga
Rao and Nagerwara Rao (1970) has proved that p-carotene from
papaya is absorbed much better than that from wither carrots
or aaaran;h. The less fibre content of papaya may be the
badis ofor this result.Protein Advisory Group (pAG) (1973)
has reported that the use of fruits as a souree of vituminsg

in voung children feeding has been wisely endorsed,



Sauter (1976) has stated th t upto 1973, the children

fod in the soup kitchen of Merit which is run by National
Christian Council of Kenya (NCCK) had night-blinduness and
bitet—gports, But after 1973, when they were fed thick
soup of dried green vegetables every jother day and yellow
or orange beeries rich in B=carcteme, nobody had signs

or symptoms of xerophiéhalmia, Lala and Reddy (1970)

found out that healthy but undernourished children fed 40g
amaranath a day ocontaining 1,2mg of carotene abserbsd. 70
per cent of it and their ;ernm retinol rose from 15 to 28

per 100 ml in two weeks,

Studies done by Bajalakshmi and Nageswara Rao (1970)
on human subjects have proved a fairly efficient utlisation

of carotene in leafy vegetables,
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Vinodini Reddy (197%) proved that in the group supplied

with emaranth, the serum vitamin A levels ranged from 21,2
to 31.5»7 /100m1, In a study by Baroda University (1976),
the amounts of f-carotene consumed by the adults from green
leafy vegetables w:s gigff;;;: the serum carotens level

was 364¢/100m1. and serum vitamin A wasg 15/%y10031. In

a symposiunm report by Vinodini Reddy (1977) in NIN, it wus

quoted that utilisation of B-carctene is not so efficient os



vitamin A, The total carotene absorption from green leafy

vegetables was 73% and the faeccal excretion of carotene was

higher,

Singh (1977) reported that lemon grass, the interme=
diate which is used for the manpufacture of vitamin A is

very rich in carotene,

saroja (1968), Sangheetha (1970) and Jalaja {1971)
proved better utilisation of P-cnrotene from radish tops,
Chakravarthy Keerai and Kalavai Keera! . Patel (1972)
in his study, fond relatively higher vitamin A storage in
groups of human beings fed fenugreak leaves, radish tops,
corriander leaves, yellow pumpkin and kankoda and very

less levels of liver vitamin A in the subject given vitamin

A acetite. A similar study done by Mutalik (1972) suggests

the greater aviilability of p—oarotene in fenugreek leaves

as compared to pure vitamin Pucarotone in it.

phatt (1973) found 194, 22T, 270, 145 and 121 A9
of vitamin A in liver of the subjects fed fenugreek leaves,
mustard greens, portulace, knol-khol amd mint leaves res-

pectively for the percentaze of intakes 13,19,18,14 and 13

grams respectively.
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A study conducted by Murthy and Geetha (1976) showed
76.7 percentage utiligation of P—carotone from leaf protein
and the absorption ranging widely between 38.3 percent and
90 percent, The s'me study reported that the mean utili-
gation of standard P—oaroteno was 38.4 percent which w:s

the highost utilization compared to leaf protein and amaranth,

In a study by Murthy et :1 (1976) ten students of
Sri Avinashilingam Home Science College of the age group
20-24. years were dd 100 grams of cooked carrots which pro-
vide 1890;«Jot carotene for 20 days, There was a g reater
t't:lltution and a significant increase of z.eﬂj/ml in
gorum vitomin A, whereas there was an increase of 8,1/9/ml
in serum vltqnin A after 20 days of supplementation of
475 ~of retinol.

Stora e of k«m otene the hody: ’

From accident data for young children, the lowest
pontmortﬁu vitamin A value in the liver was found 15 ~5/gram
of Iir.sh liver (Mclaren, 1966), In another study, hepatic
stores of vitzmin A in foetuses born to mothers of poor
ifncome groups are considerably lower than stores in foetuses

born to wellnourished mothers tlyengar and Apta, 1972),
avk
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Liver levels of vitamin A tend to be equally low in kwashimter,



but normal in -aras:’:v%ith (Suith et al, 1973). In a recent
study by suthutvoravoot et al (1974), normal liver peserves
of vitanin A were found in agroup of people with plasma
levels of 10-20 49 /100ml.

¢, Various factors affecting the abnorgtion of Barotget
1., Dietory fats

(Roels et al, 1963) reported that in Indonesia, pre=-
school children whose habitual diets cohtained adequate
amounts of B-oarotene, but low amounts of fat, had low levels
of vitamin A in serum and this was raised by mere supple-

ment of cocomut oll.

Studies carried out in Kwashiorkor childrem showed
that aietary fat facilitates the absorpti;m of B-ca:otene,
(Annual Report of Nutrition Research Laboratories, 1968),
Further, emulsification incre:ses the absorptiom of an oral
doge of vitamin, A, but dees not increase its biologigal
atilisation (Ames et al 1969), Senger et al (1978) reo-
ported that there was no redation between essential fatty

ac1d uptake end vitamin A levels,

In a study by Rajalakshmi et al (1978), the addition

of upto 10 grams groundnut oil to a basal diet composed of
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wheat and bengal gram was not associated with ah improved
utilisation of p-carotene, The f£:0t needed for efficient
utilisation of oarotene appears to be supplied by the intrinsic
fat presen: in wheat (1-2%) and bengal gram (3.6%), It is
supported by the report of Srikantia (1975) that in kwashiorkor,
the vitamin A absorption was being poor in the absence of

fat Vinodini Reddy (197%) has reported that dietary fat 1s

essential for B-carotene absorption,

ii. Dietary proteint

Esh et al (1962) reported that ingestion of different
proteins did not affect vitamin A deplethon from liver., But
another study by Esh et al (1962) proved that liver vitomin
A stores are reflected by the quality of protein,

Mortfon (1970) suggested that a better quality ef
dietary protein increased liver and Kidney stor:.ge of vitamin
A, Serum vitamin A was directly proportional to the quality
of dietary protein (Gamguly, 1970). In the fouse of carotene,
protein deficiengy markedly depresses the intestinal conver-
sion of p-Carotene to retinol derivativel (Deshomukh and
Ganduly, 1964), Roels et al (1972) peported that absorption of
dietery visamin is impaired in acute protein malnutrition?



Adikari et al (1970) have reported that the enzymic
conversion of carotene to retinol and sudsequent esterifi.
cation, absorption and storage need adequate protein in the

diet,
111, Anti oxidants:

Antio<idents like vitomin E present in the diets also
have an important effect on the absorption of p-ocarotene,
Bennet et al (1963) seported that injection of vitamin E
with vitamin A in fibrolytic children increased serum vitomin
A value, The combination of vitamin A and E shortens the
period of vitamin A deficienocy treatment and can help in
decreasing the use of over dose of vit.min A alome (Hanner,
1965), On the canﬁﬁncy, axporimeuts with growing chicks by
Sondergaard (1972) demonstrated with both fat free polyun-
gaturated f.tty acid consuming diets, ihat added vitanin E
shows the decline of hepatic depots of vitemin A, Kusin
et al (1974) reports it is dest to include 10-40 I¥ of
vitamin E in capsules containing 2,00,000 I¥ of vitamin A
for massive dosing, since it corrects any to copherol

deficienoy,
iv. Antibiotics:

Bernard et al (1952) has shown that absorption of B-

carotene was promoted on administration of streptompecin,
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Seshan (1981) quoted that a few authors have reported
that auromycin signific-antly increased the deposition of
vitamin A derived from P—em‘otene, but it did not show

any effect on preformed vitamin A,

ve. Yitamin As

Dua et al (1966) has shown that high dietary level
og vitamin A interferes with the absorption of carotenoids
h:om alimentary trz-:‘e‘t o Since vitomin A and carotenoids
are structurally related, this would indicate a competition

between the two for absorption from the alimehtary tract,
vi. Riboflavim

In the Africa Inland Mission Dispensary in Loglogo,

twenty eye patients were examined in 1974, No one had

signs of xerophthalmia, but had riboflavinevitamin C depletion,
But two school boys whose night dlindhess did not respond to
adequate vitamin A therapy, recovered after riboflavin

adninistration (Venkatgsw my, 1976)

vii. Infections

The interrelationship between vitamin A deficiency and
infection has lohg been known (Scerimshae, 1968),

~~~~~~~




Sivakumar and Reddy (1972) have proved that during
infections, the intestial absorption of both P—carotene and
vitamin A are seriously interferred with .Singh et al (1968)
have found that mature round worms contained as much as 1,33
IV of vitamin A in contrast to earthworms which had no vitamin
A in their bodies, Suringa et al (1970) have shown tht
the giant cells exereted from naso pharynx in mc%}es pa_tients

who have conjuctival xerosis contain virus particles,

The role of infection is further proved in the state-
ment that the giant cell formation in the corneal and cone
Junctival opithlidm is in accordance with the giant cell pro-
duction in é;;\;;;piratory and digeotive“tggot in measles
patients (Scheifele & Forbes, 1973), uaaiies often plays .
‘catalysing effects' in the development of blindness crhused
by xerophthalmia (Bwiwo, 1970, Emiru, 1971, Jelliffe, 1073
and Gibbs, 1974).

Pranken (1973) exmined in Kenya and Tanzania many cye
patients with corneal scars who blamed me:lses as the c.use
of their eye lesions, But Norn (1972) has reported that
the extensive keratinisation and desquamation of the super-
fical laye;?bonjunetival opithﬁ}ium which ocour in conjun-

otival xerocls owing to vitamin A deficiency do hot apnear
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in measles kerato-conjunctivities in wellenourished children,
SQheigie et al (1972) reported that in protein and energy
deficiency there is a close association of measles with
xerophthalmia., Sauter (1976) in an intensive study, examined
43 well nourished and 234 malnourished children sed 0.6 ye rs
and found that malnourished children had mensles and kerto
conjunctivitis, Balance studies in using p-carotene and
labelled vitamin have clearly indicated that evem in injection
not involving the gastro interestinal tract, the absorption

of vitamin A and p-Carotene is impaired (Vinodini Reddy, 1973).
It has been shown that leucdocytes obtained from children suffering
from kw:shiorker, not only have decreased phagocytic acti-

vity, but also decreased bactericidal activity (Selvaraj, 1973)

Impaired absorption of labelled vitamin A has recently
been reported in children with diarrhoea, repiratory tract
infection and ascariasis (Sivakumar, $975) Defective absor-
tion of vitamin A in protein-calorie malnutrition is not
due to severe malnutrition, dbut due to infections. on
the contrary, carotene and vitamin A c~bsorption was found
to be normal in severe protein-calorie malnutrition. A
marasmic woman of 29 with severe chickenepox showdd conjun-
otival and corneal xerosis in the right eye and keratomalae

oia in the left eye (Sauter, 1976),



viii. C}) tic and cultural factorss:

Lysenko (1964) found that the p-caroteme content of
the plants were highest in spring and early summer, fell
rapidly in not summer and rose again in agtumn, A study
by Deosthale (1969) showed that the p-carotene content of
sorghum varieties varied considerably when grown at differe
ent locations due to the factors like social condition and

fertilizer treatment,

India is at the bdottom of table for fruit consumption,
In south India, food equals rice, Fruits like papaya are
considered to be harmful to childrem in the sense it is a
heat-producing substance, causing diarrhoea and other ailments

(“ely and Tan, 19"0),

' WHO/USAID, (1976) stated few taboos among the common
ignorant people, some of them are meal causcs worms in young
children; ezZgs g make young girls sterile, green leaves
are for the goatj when pregnant ag:=in, a mother must immediately

stop breast feeding,

ix., Cookings

It has been found out by Nageswara Rao (1967) that as

much as 40 percent of the carotene orginally present in the




in the food was lost because of cooking, Sud (1973) showead
changes in ascorbdic acid and carotene content 8f seome green
leaty vegetabdles on cooking. Spencer (1973) reported that
high temperatures of fat frying may result in considerable
losses of P-caroteme from plant foods, . Gupta (1974) reported
that conversion of butter to ghee resulted in an average loss
of 2635 in vitamin A and heating of hydrogenated fat to 200°C
for five and ten minutes resulted in 60-75% loss of vitamin A,

Another study by Gupta (1974) showed a loss of 12-30%
of P—carotone during the preparation of dough for rotti from
wheat, bajra, maize and Jowsr tlours and a further loss of
22«31% occured during haking. Whole legumes and dals were
found to loose 8-20% of carotene during pressure cooking
and 15=-38% during cooking by boiling. The corresponding
figures for vegetables by the same author were 9164
and 18-28%, The cooking of sprouted legumes resulted in
27-34% loss of p-carotene,

While cooking seems to destroy a neglible amount of
B-caroteme, it has been reported recently by Murthy et al
{(1973) that cooked carrots increase the p-carotene absorpt ion

and elevate the serum vitamin A level in children,

X. Process L]

Central Pood Technclogical Research Institute CFTRI (197€)
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has reported that fresh carrots have 2 high p—caroteno content
and that the loss of carotene during processing is gradual,
The same institute in 1970 has found out the effect of
canning on the ?7parotene content of mango, papaya and Jacke
fruit after storare periods of 3 woeks, 12 months and 6 months
respectively at 25-30°e¢, The result showed no p—oarotene
amxr%a@>
loss in canned mangoes and 82% and 64% retention in Jack-fruit,
This 18 of considerable importince in view of the fact that
P—carotele is very %isily destroyed in other foodstuffs, os-
pecially these containing fats, Sweeny and Marsh (1979)
reported that as much 20 per cent of the provitumin A activity

of green leufy vegetables and 33 per cent in yellow vege-

tables may be lost due to sterio isomerization during cooking.
H., Faecul exsretion of HBecarotencs

Almandinger and Hinds (1969) found that when haylage
hay was fed to cuttle, excretion of p-carotene and other caro-
teneolids were much greater than the apparant amounts contained
in the haylage and these apparent increase were much probably
due to a releasing of residual carotencids not extracted.
Faecal excretiong 5f carotem¢ for rats receiving carrotss
were much higher than for those receiving carotene in cotton
seed oil (Sweeny and Marsh, 1969) Reddy (1977) in a
Symposiuz has repor%ed that mo vitamin A is excroted in

faeces of the human beings,



I11 EXPERIMENTAL PROCEDURE

To estimate the avilability of B -carotene from locally

available papaya fruit, presschool children hailing from

low income group were chosen as subjects. The existing carotene

intake wrp assessed and then the effect of addition of papaya

as a supplement on absorption and availability was assessed.

The experiment was conducted in two phases and the procedure

for hhis study included the following steps.

A,
B.
C.
D.
E,
F.

H,

PHASE 1

Selection of the subjectd.n

Clinical assessment of the selected subjects,
Determinatfion of food and nutrient intake,
Collection of a faeces,

Estimation of faecal P-carotene,

Estimation of haemoglobin levels,

Estimation of serum proteing '

Estimation of serum vitamin A,

PHASE 11

Ths p-carotene content of QQQan was dotatuinod and

e
136 grams of papaya, yiolding,.i,zoo ‘0 p—carotene which 1s

the pequirement for the prooehool children given by Indian

Council of Medicnl Research ICMR (1968) cited by Gopalan

et al (1976) was fed to the selected chiddren. The effect

of this supplement on nbsorption of Pucarotone was studied,
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Phase 13

A, Se tion of the subjects:

Nutrition of the preschool child is of paramount im-
port nce, since the foundation for 1ife time he:1lth, strength
and intellectual vitality is laid during this period. 1In
developing countries hunger and malnutrition are widespread
among the preschool children, The incidence of vitamin A
deficienov is perticularly high aming the preschoo! ohildren
of low income groups (PAG, 1973 and Brown 1975). Hence pre=
school children were chosen, Children attending a balwadi
were chosen for easy access and for facility in incorporating
the supplement later, Ten pre-school children-six girls
and four boys of four years age, attending the bdalwadi at
Naiokenpal:yam (situated in Perianaickenpalayam Block, 15km
away from Coimbatore city) wewe chosen, A socio-economic
survey was done so that, children selected came from the
gsame strata of society, The other criteria for selection
were, normal he lth, simil rities in height and weizght and
co-operation extended by the parents, The heights of the
ten subjects were tuken usinz a fidbre glass measuring tape
nearest to 0,1 cm, Weights were taken using the human
weizhing balince nearest to 0,08kg. Helights and weights

were taken at the beginning of the s:tmiy,x
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B, Clinic:]l asse t of the selected subjectss

Jelliffe (1968) opines that the cheapness and relatively
easy organisation of nutritional assessment by means of olini-
cal examination have 24 to the assumption that the method is
simple, quickly mastered by the beginners and yields results
that are easy to interpret, A schedule w:s formulated
(given in Appendix I), Clinical assessment w.s done for
the selected ten subjects using this schedule, In the
b dwadi} a dark adappation test was conducted, The children
were asked to count the fingers of the investigator in a
seni-dark room at a distance of one meter{using the technigue
of Sauter 1976). All the selected children were able to
count the fihgers and none of them possessed any inheranr d18-

orders which might interfere with the study.

C. Determination of food and nutriemt ihtaket

Food woighment survey is a positivo step toward building
better eating habits by finding out the needs, (Ramasastri
and Murthy, 1973). Tasker et al (1967) opine that a three
day weightment survey would be as efficient as thut of the
geven day weightment, 1f the dietary variation in the day to

day life is not large as in the case of low socio economic

groups in India,

]
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Food consumed by the selected subjects at home and in the
balwady was assessed by three day weighment method during the
end of the Phase I when the children were not given any
caroteme rich supplement, The total raw food ingredients
were weighed before cooking and the total ocooked food was

algo weighed., The subjects were allowed to €0t ad-1ibitum
and their food int:ke was recorded, During this period,

the parents of the subjects were asked not to give any

vitamin or vitaminmineral supplement, The energy and nutrient
i{ntake were calculated for the raw equivalents, using the

food composition tables of Gopalan et al (1976),
D, Collection of faeces:

Faeces was collected for three consecutive days on
the’days when weighment survey was done, Faeces was collected
in weighed containers at the home of the selected children,
Another set of weighed containe:s were itept in the balwadi
to collect faeces from the children if there was any daefication,
After 24 hours collection, total weisht of the faeces was re-
corded cormect to one gram, Aliquots of five grams were
weighed and taken up immediately in an equal volume of ethanol
and the sample of each child was refrigerated in an acid

medium (Qﬂ'ﬁa 804)'and later analysed, Nageswara Rao and

Narasinga Rao (1970) have indicated that the values for



carotcﬁi absorption levels from different sources were similar
whether daily stool samples were analysed for carotene content
immnediately or after storing in a refrigerator ineid medium

for few days md analysed,

E., Estimation of faecal g:garotenqs

The P-cvrotene excreted through faeces was estimated
using the procedure of Jangannathan and Patwardhan (1960)
The procedure is given in Appendix 1IX.

| 8 stimation of Haemoglobin levelss

Twenty cubic millititfos of blood was drawn through
avo
finger prick,.s mples were analysed for haemoglobin using

Cyanmethaemoglobin method of NIN (1971). (Appendix III)
G. stimation of serum proteinss

Because 5: relationship between proteins and vitamin
A (Pry et al, 1975) it was importont to obtain an estimate
of protein nutrition of the target children, Accordingly,
total proteins in serum were determined by the Biuret

method (which is given in Appendix 1v).

H, Estimation of se.um vit in A

Five millilitres of blood was drawn from the enticubi-
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tal vein of the children and the serum was separated and cene
triguged in order to discard the sediments. Serum vitamin

A was then estimated following the method of Neeld and Pearson
(1963) and the solution was read at 348" in Beckman Du, 2,
Spectrophotometer following the procedure of NIN €1971)

(Procedure is given in Appendix V)
PHASE II

Yamamoto (1964) desoribed the carotenoid composition
of papaya as that showing significant amounts of carotenoids
with vitamin A cctivity, Among a2 few caroteme rich fruits
like mongos, papaya and jackefruit, p-paya is the only oheapest
source of the commonly available fruits in India and since
this fruit is suitable foi preservation in different forms
and the retention of carotens is makimum, it was chosen as
a supplement, Since various studies on pap:ya by Akamine
and Goo (1971) and Pelez and Gomeg (1974) have shown that
fruits with initial colouration covering 61% of outer surface
area develop full total solids content and the yellowish
orange have intensity provides an indication about the per-
centage of ripending and carotene content of the fruit, a
good yellowish-orange coloured Papaya (Col Carica pap:ya)
was selected and obtained from Agricultural Unmiversity,

Coimbatore, Throughout the study, the papaya was obtained



from the Agricultural University to have uniformity of source,
At the end of Phase I, the P—oarotene content of t!'xo papaya
was estimated using the procedure of Nageswara Rao (1967)
(Appendix VI)

*

It was estimated that 136 grams of papaya gave 1,200 kg 1
ot‘p»oarotene. From the begimning of the Phase II, 136 gramé
of ripe papaya were given to each of the selected subjects
every morning for a period of one month, The consumption
of papaya was supervised and no difficulties were encountered

regarding consumption or its effect on digestion{ Figuvre . 1),

At the end of the second phase of the studyy the homs

diets of the selected were surveyed,

Faeces wus collected for three days at the end of the
phase using fersolate as faecal manker., For accurate work
it 18 necessary t9 mark the faeces at the beginning and at
.he end of the collection period with a dye or other dete-
otable marker and toc analyse the faecal material collected
between two marks {Davidson and Passmore, 1973)., The total
weight of the faeces collected each day was noted and stored
for analysis in the same manner as desoribed in Phase 1.
The faeces was analysed tor‘P-Oarotene using the procedure

followed in Phase I,
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The amount of P—carotcne available to the body was
obtained by calculating the B-carotene intake through foods
and that exereted through faeces, The difference beiween
these two values gave the P—carotene absorption by the children,
From this, percentage of absorption was found out, This
may represent only apparant absorption since the possibility
of bacterial destruction of carotene in the intestional tract

was not taken into comsideration,

Using a clinical schedule which was used in Phase , I
a clinical oxa-inution wag conducted to observe snpertlcial
changes, Heights and weights of the selected subjects

were also taken at the end of Phase II.,

Haemoglobin lcvelh, serum protein levels and serunm
vitamin A levels were determined using the procedures

tollowed in Phase Iy



IV. RESULTS AND DISCUSSION

The aim of this present investigation was to evaluate
the availability of B-carotene from locally available papaya
80 preschool children of four years old, hailing from a §
low socioeconomic group, The children were participating
in a balwadi feeding progrumme and their diets were further
supplemented, with ripe papaya for a period of one month,
The intake of B-carotene znd excretion of B-carotene in their
faeces were analysed during each phase of the study period.
The difforence betvween both gave the biological availability
of p-caroteme, Haemoglobin levels, serum vitamin A levels
and serum proteins were estimated and they served as useful

indices of evaluation of this stuady.

PHASE I

A. General background of the selected children:

Through a socio-economic survey, the socio-economic
status of the participating children and their families was
elucidated, The families of the ten target bemeficaries
belohged to nuclear fumilies of poor socio economic group
with an income runge of Bs, 100=-200 per month., According to
to Pereira (1971), a family is considered to be poor when
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tot:l annual income is R, 2,800 or less, The educational
st tus of the family members was poor,  The heads of the
gix farilies had studied only upto minth standard and the
others were illiterates, The occupntion of the heads of
five fomilies wus colli work, Amomg the other heads of
the fomilies, two were dhobies, one was blacksmith, one

a paun broker end one a lineman, -

The selected ten children were all preschool children

of age four years, attending a balw:di and free from any
known digeases, Their heights and weizhts were measured,
Measurement of weight is the best and easiest way to assess
growth and development (PAG, 1971 and sik1, 1972) Table

I shows the heights and weights of the selected children

at the beginning of the study,




TABLE 1

HEIGHTS AND WEIGHTS OF THE SELECTED CHILDREN AT THE BEGINNING
OF THE STUDY

--~----‘-‘---~-'----—-.

—-----‘-ﬂ-“‘dﬂ--

o KR b W w »

®© @ =2

10

Height (om)

Sex Aotual

E 2 K m 3 ™ w =3 ™

‘----”------

Mean

Standard
peviation

4

98,9
84,0
97.0
98,2
98,6

*ICMR
figure

------------‘-0‘-

94,3
94.5
94,5
94,5
94 .3
94,5
96,0
96,0
96,0
96,0

--------------}-----
‘

92,3

5.007

vweight (kg)
ICMR

Acutal fizure
10,8 12,9
10,5 12,9
12,0 12.9
13.0 ,“ 12.9
13.5 . 12,9
14.5 12,9
11,5 13.5
14,5 13.5
12,8 13,5
13,5 13.5
12,6 ;

& 1,393

»Icng (1971) All India level.

Among the ten selected children, six were girls and four

boySm. When height was considered on a total, five children {two

girls and three boys) whre above the ICMR levels, Only the

weight of four children (three girls and one boy) was above the

IGMR level,

According to Gopalan (1972) a recent country wide
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mitritional survey of thousands ofpreschool children showed
that the heizht and weight of 80 per cent were below the 10th
percentile value of the North American Children of corres-

ponding nges,

C. Clinical assessmaont of the selected children:

The children were clinically examined and it was found

out that they were free from any alinical symptoms,

D. Meal pattern of the mlected children and their fainildes :

The families of the ten selected children followed a
three day meal pattern. There common breakfast itemswere
left over rice, cholakali, ragi, rotti and previous day's
sambar, The s'me items were used for the lunch also, For
dinner, the very same items were prepared freshly, Thus
the, menus had not variety, At the balwadi, the children
had only lunch for which they were &?@n bulger wheat vegow

table uppuma,

E. Food and nutrient intake of the gselecied childrens

A three day food weighment Survey was carried out among
the selected children's families, The inmtake of home and bal-
wndl diets wis noted, The mean food int 2ke of chiddren is
presented in Table IXI (details in Appendix VII) and is illu-

strated in figure .
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TABLE 1I

MEAN DAILY FOOD CONSUMPTION OF THE SELECTED CHILDREN

M i
ﬂ-ﬂ-n-&nq—--dd-----ma--ﬁﬂco-ﬂﬁﬂﬁd

No, Poodstuffs Acutal intake R,D.A
’ ICMR (1968) *
(g) (g)

.--‘-“-_“-‘--“----—‘----‘-~-—~‘-

1 Cereals (Rice, Jawar,
Ragi) 222 200

2 Pulses a9 50

3 Green leafy vegetables 9 1L

4 Other veget :bles 19 80
B 8 Roots and tubers 29 80
S e reutes : so

T  Milk & its products 52 a0 T

8 Fats and oils 15 25

9 Meat, fish - . 25

10 Beg . - 30

11 Sugar and Jaggery 2 T 40 '

12 Muts and spices 17 -

"
.-‘---O-Q---"_-O-‘--—---“~-~~

#Cited by Gopalan et al in Food Goamposition Tables (1976).
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The table in@icates that the allowances for cereals
only was met by the children., The {ntake of all other
foods especially pr&toctive foods was poor, The imtake
of green le:fy vegetables and fruits was absolutely poor,
The nutritious green leaves do not f£ind their way into the
mouth of the small child (Oomen, 1974). Though all of
them were non-veceturians, they did not consume fleshy foods
dnring}the sirvey., The above findingscare in accordance
with Desai et al (1970) who found tuat on the basis of the
trends on food comsumption, the diets consumed by a large

& India, bazed moimly onm coneals and ane loceing n
majority of people‘protoctive and protein rich foods such
as ezgs, weat and fish, The reason behind this inadequate
consumption of protective foods is that protective foods
such as milk, meat, tisﬁTﬁég are expensive and beyond the

reach of the common man (Devadas and Usha Chandrasekar, 1973).



The me:n nutrient intake of the selected children was :
calculated from the three day food welighment survey. The
mean nutrient intake of these children is given in Table III,
and 1s 1llustrated in figure 3. Individual mean values are

given in Appendix VIII.

TABLE I1I

MEAN ENERGY, PROTEIN, IRON AND AROTENE INTAKE OF THE
SELECTED CHI

.-ﬂﬂ----‘ﬂ’-Q’-'-‘d-------"---‘-

Diet

R.D.A .
s. Mo, Nutrients - oo === - Total ol
K Home Balwadi IcMR(1068)*
1 Energy(Kcal) 779 338 1117 1800
2 protein (g) 23 6 29 22
3 iron (mg) 11 5 16 17.5
4 PWCaroteno 313 165 478 1200

()

-“-“-~‘--‘~-“-"-‘-~‘~-~~~-~“-"

#Cited by Gopalan et al in Food Composition Tables (1976)

The above table indiocates that there is a lacuna in the
calorie intakes of the preschool children but there was no

deticiency of protein; This finding is in tunme with the
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tindingé of Swaminathan (1968), Pereira (1971) and Gopalan
(19’!1,‘ 1973 and 1974), They reported that the primary inade-
. quacy in the dietaries of preschool children is nét protein

but o:lories,

The mean intake of protein by the selected children wos
29 grams which 1s comparable to the findinof Hegsted (1970)
who reported that the mean intake of protein by preschool
children ranged from 19-28 “rems deily., The mean intake
of 4ron by the group (selected children) wis marginal, But
the "intake of P‘carotene was poor, A study conducted by
Venkatachalam and Reddy (1960) in Hyderabad showed that the
carotene ihtake of the children were considerably lower than

(250-300 1) recommended allowance.
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F. Excretion of g carotene through faecess

Faeces wns cdllected (dnring the three days of food
weighment) from the selected ehildren and the P—oarotene

excreted was estimated and the values are given in Table IV,

FABLE IV .

PERCENTAGE ABSORPTION OF AROTENE DURING BASAL PERIOD
BY THE SELECTEN CHILDREN

"“‘-ﬂ-‘-~-~~~---“-~““--‘“““‘“‘-“

B carote- Weight of Paecal PB-carotene Percentage
ne ¥n- the faeces p-oaro,erghsorption absorption

Subjects . . o (W) (g) Lt;%)o g:;; (m) of P-zargtenﬂ
1 361 150 199,0 53.19 109,0 46,8
2 1329 145 556.8 42,00 T72,2 57.7
3 521 83 408,0 78,32 113,0 21,7
4 252 180 144,0 57,15 108,0 42,9
8 368 80 240,0 66,67 128,0 34.8 .
] 377 120 288,0 76,40 89,0 23,6 |
1 432 74 236,.8 54,81 193,2 45.3
8 346 82 17T7.1 52,37 168.9 48.6
9 317 108 252,0 79.49 165,0 20,5
10 477 98 301.8 63,27 173,2 36.7
Mean 478 111,9 279,35 62,36 208,35 37.75

~‘-*“-“‘-~---~~--ﬁ‘--~----“~~“ﬂ



The table shows that the faecal excretion of p~caroteme
by the selected children on basal diet ranged from 144 M9 to
556,8 L The percentage exerction of p—oarotene ranged from
42 to 79.4 per cent, the mean being 62,36 percent, It is in
accordance with the report by Hume and Krehs (1949) who reported
suos fost inthe” thesed depending ou the dietory source,
Another study by Nageswira Rac et al (1970) reportec that
total carotene content in the faeces collected during the first
period on basal diet varied from 4838-844 f1g / day in heglthy
adults., On the other hand, the percentuge absorption of
p-carotene ringed from 20.8 to 57.7,t .6 mean being 37,75+12,28,
Maximum absorption was found in subject 2. This was later
found to be due to the greater intake of green leafy vegetables

tha
by this subject Ao?bhor children,

G, Iaemoglobin levuls of th ted ohildrent

The haemoglobin contents of the finger prick saaples

')

of the blood drawn from the selected childrem & the beginning
of the study are presented in Table V.
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TABLE V

MATEOGLOBIN LEVELS OF THE BELECTED CHILDREN

”"‘“‘y‘-“ﬂ“‘“‘““~‘“~-‘-~~‘--~-ﬂ
T

Haemaglobin level

Subjects - W e mwm e wwwmom - -
Grams/ 100 ml Percentage
1 9,190 63,38
3 11,435 76,00
3 12,018 . 82,86
4 10,033 69.20
8 12,205 84,17
6 ’ 11,090 76.48
7 12,208 84,17
8 11,090 , 76.48
9 10,035 Tt 69,20
10 12,590 86,83

.“‘““---”‘"’-“““”“--"“‘-----’
- ‘

Mean 11.19 TT.17
3.D + 1,101 + 7.825

‘””"”“-‘--‘----0“‘-"--“-“‘.
a

The hasmeglobin levels for the seleeted ten children
ranged from 9,190 tp 12,590 grams per 100 ml, the me:n being
11,19+1,10, Aseerdimg to WHO (1968) the ohildren upto six
years are considered to be aniemie if their hasmeglobin B




levels are below 11 grams percentage, A study conducted by
Baroda university (1976) on preschool children shows that many
of the selected subjects had relatively low levels of hammo-
globin, Gupta and Agarwal (1972) point out that there is
always difficulty in seleoting the normal flsemoglobin levels

in developing countries,
H. Serum protein levels of the selected childrent

Serum total proteins and albuninnglohﬁlin fractions
were determined for the selected ten childrem and the v:lues
are given in Table VI,

TABLE VI

SERUM TOTAL PROTEINS, ALBUMINS AND GLOBUILINS OF THE |
SEBEECTE! CHILDREN '

.---‘----”-“---“--“’“-“------““-.

Subjects :7133 g{?“in :}gggigf 2}:gg;ins
1 5.8 3.2 2.6
2 7.2 4.6 2.6
3 6.7 3.4 3.3
4 6.2 4.2 2.0
5 5.0 3.0 3.0
6 5.4 2.9 2.5
T 6.4 3.7 2,7
8 5.7 4.1 1.6
9 5.6 3.1 2.5
10 6.5 3.6 2.9
Mean 6.15 3.58 2,55

S.D 40,5201 + 0.5586 + 0,5383
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The above table gives a picture of total proteins that
are estimated in the serum of the sclected children, The
value ranges from 5.4 to 7.2 grams per 100 ml, the meéan being
6.15 + 0,3291, According to West st al (1967) the normal
serum levels of total protein, albumine and globuilns are
6.0 to 6,93 4,7 to 5,7 and 1,3 to 2,5 graas percent respectively,
tsmee thersefss no protein gip found in the dietary habits of
the selected children, majority of them had normal serum

.

protein during the study period,

I. Serum vitomin A levels in the selected childrens

The serum vitamin A levels of the selected children were

estimated and are shown in Table VII, e

K3

TABLE VII

i

SEQUM VITAMIN A LEVELS OF THE SELECTED CHILDEN

.‘“--‘-----‘“‘-------‘--"--‘n-

arotene Initial serum vit-ain
Subjects make (rs) A levels
361 31
2 - 1329 33
3 521 23
4 252 24
5 368 ‘ | 25
6 7 e 28
| 432 L 30
8 346 N 32
9 317 a1
10 477 26
Mean 4178 27.3

S.D. 129300 20282

je
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The estimated serum vitamin A level ranged from 2! to
33rﬁin 100 m1 of the serum, the mean bein; 27,8 +2.282,
The committee on Nutrition of the American Academy of Pediae
trios cited by Sauberlich (1976) considered a plasma vit min
A level of less than 30rﬁ/100u1 as unaccceptable, In the
present study, subject 1,2,7 and 5 had sorum vitamin A levels
above 30 |4 per 100 m1l, Sputer (1976) has reported serum
retinol levels ranging from 27,2 to 57.6rﬁper cent in twekve
healthy Dutch children of two to tw:1lve years old.

J. Correlation coefficient between serum Vitumin A and protein s

Statistionl anaxyz%- was done to find out the correction
O
between serum vit min AAprotein levels of the seleccted child-

ren, The v lues are ghven in Table VIII,

TABLE VIII

CORRELATION COEFFICIENT BETWEEN VIT'MIN A AND PROTEIN AT
THE BEGINNING OF THE STUDY

Correlation co=-

No, Blood picture efticient (r)
1 Vitamin A aend total protein 0,1689
2 Vitamin A and alMin 00,4632

3 vitamin A and globulin 0.4484

."-------“----_---‘---“-—----
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There w:s a positive correl: tion between vit min A and
total proésin, Positive correlation was also noticed between

vitomin A albumin and vitomin A =l globulin,

At the end of the rirst place, P—carotene content of
papay: was estimated and the differentefractions obtnihed
are depicted in Table IX

PABLE XX
ESTIMATION OF B-CARNTENE FROM PAPAYA

“‘”----_-"-‘““‘-‘-“““-‘--“-““

Column chromato- Colour of Identifi-

graphy bands c~tion Reference

ist tand Orange yellow PB-carotene

2nd band Yellow pigment Unidentified (NIN, 1977)%
3rd band Lemon yellow o(Carotene

Three bands were geparated on column ohronatfgraphy.‘
Assording to NIN (19:‘7), the first oramge yellow coloured band
esd wondidered to be the p-curotene which was eluted with 2=3%
of acetone in petroleua ether, %'ﬂu eluted P—carot(mo solution
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L8O
was read at 5648 1in Klett Summerson Colorimeter, Duplicates

were done and the values ronged from 652 to 680.~y , the mean
being 66 + 14,01, This value was used in calculating the
amount of supnlement that is to be given to the childrem to con-
tribute the allowances of 1200~ set by ICMR (1968) cited by
Gopalan et al (1976).
' othat

L, Comparisson of kgarotene value of papay: with studiees

The p—carotene content of papaya obt ined in present
study is compared with other studies,

TABLE X
?-OAROTENIQ CONTENT OF PAPAYA IN COMPARISJON WITH OTHER
STUBLES
Amocunt of Be Descrption of the
Source Studies carotene fruit
Papaya Siddappa et al TT3 » 20 Large ripe yellow fresh
(19356) - fruit
p.paya Siddappa et al 294 Large ripe red fresh
(1956) fruit

papaya Presemt study 666 ¢+ 14.01 Larce ripe fruit with
Cgry) yvellowish orange pulp

In the present study, the p-carotene content of the ripe
papaya (col Carica Papaya) with yellowish or:nge pulp was been
estimated to be sevaer 75 grams of the pulp, Thewlue thus



obtained was found to coincide with the value given by ICMR (1968)
cited by Gopalan et al (1976) in the Food Composition Tables,

A study done by Siddpppa et al (1936) on the same 1ine reported
that the ripe yellow fresh fruit has 773 yg of B-carotene per

100 grams of the pulp, This variation might be due to the
variation in ripening process, Mocvilliams (1974) states that

di fferent amounts of pigments carten will be found depending on
the light.

M. Feeding of the fruit, Papaye:

One hundred md thirty six grams of papaya which supplied
the completed requirement of B-carotene was given the children
for a period of one month in the second phase. No difficulties

were encountered regarding consumption and digestion,

N, Changes in food intake:

At the end of the phase, a survey of food intake was
carried out, No sighificant differences were observed in the

istake at home or at the balwadi, besides the taking of the fruit.

0. Percentage absorption of B-carotene from papayas

The faeces was collected for three days at the end of the
second phase, Carotene content was analysed and percentage

alisorption of P-oaroteno was estimated,,. The mean values
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of P-carotone excreted on the balwadi suprlement and home diet

was subtracted from the amount of P—oarotene excreted in faeces

after feeding the papaya along with home diet 'nd balwadi supple-

ment, The different was taken as excretion of p—carotene from

papaya, This o :loulation was done, following the procedure of

Reddy (1970),

The petcentage absorption of B-carotene is given

in Table XI and illustrated in figure 3.

TABLE

X1

PERCENTAGE ABSORPTION OF P - CAROTENE FROM PAPAYA

sCarotene Weight of Faecal
the faeccs P=01Xro-

Entake
from papaya (g)

Subjects

O ® =N o & » O N m»

1010

1200
1200
1200
1200
1200
1200
1300
1200
1200
1200

130
178

80
190
170
200
190
233
178
135

Mean

S.D.

{70

arotene Percentage
bsorption absorption«

ene ex- p-carotene
~oometden, LB oL lan -
528,0 864.0 72,0
420,0 1064.0 89.4
48030 1128,0 94,0
486,0 857.6 71.5
707.2 752.8 61.1
960.0 528,0 44,0
790.4 646.8 58.9
733.2 644,0 83.7
630,0 812.0 68.8
356.4 1145.1‘_%______“%31.5
cemmmmmme
609,16 7036
+ 38,28 + 194.2 + 17,02
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The percentage absorption of pB-earoteme from papaya by
the children ranged from 44 to 95.5 per cent the mean being
70,36 + 17,03, This is in accordance with Sauter's (1976)
opinion that under normal conditions, 70 per cent of the
ingested corotene is ubsorbed., A study by Nageswara Rao
(1976) on four adult subjects who were fed papzya which cone
tributed 3,139 Mg of P-oarotena reported that the percentage
absorption of p—oarotene ranged from 73,3 to 99,4 the mean
being 90.3. In the present dtudy, the beneficial effect
was observed in a short a period as 30 days, Thie 1is
in 1line with the balance study by Reddy (1970) who reported
a maximum absorption of P—carotene from am:.ranath by five
children within a short period of 15 days, They also pointed
out the P-oarotene fron soft food like papaya is better

absorbed than from fihrous green leafy vezetables and ocarrots,

In this study, a low absorption of P—o»rotene by subject -8
was ohserved, This child developed mumps at the end of the
study for a short period, Perh:ps the infection was a con-
tributing factor for low levels, This is in accordance with
the report of Reddy (1970) who noted that in two children who
had acute respiatory infection, absorption of carotene from
amaranath was quite low whichaz-in is in line with the tact that

the infection decreases the absorption of P-carotane reported
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PERCENTAGE ABSORPTION OF p-CAROTENE BEFORE
AND AFTER SUPPLEMENTATION WITH PAPAYA

3

SCALE:
1 cm = 20 ug of p-Carotene

Before supplementation

After supplementation

FIGURE - &
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P, Significance of otene absorption from papayas

The extent of absorption of P—carotanc from papaya was
statistically analysed and the values are given table XII

TABLE XII
SIGNIFIC NCE OF P-CAROTENE ABSORPTION FROM PAPAYA

d~-~‘-‘aﬂ-uﬁﬂbmbndﬁ“Q“-‘-&ﬁ“--nﬂ

Mean p-carotene Mean percentage Siginificance
Source 1ntakg-( absorption (t)

.“-“-““’-O‘ﬂ---“‘““ﬂ_-‘--““-.

Home diet + balwadi

supplement 478 37,754 12.28
Home diet » balwadi 1678 70,362
supplemert + papaya (1200+478) 17,02 4.912¢

.“‘-““--ﬂ-----‘““"“--“‘-’-‘-‘

# Signifieant at one percenmt level.

When the absorption of carotene from the diet which was
consumed at home aud balwadi (with papaya) was compared with
that before additiom of papaya, the difference w=8 statistically

significant at one per cent level,

After the supplementoation with papaya was over, the

heights and weights were measured to note the changes, The

date are given in Table XIII,
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TABLE XIII

HEIGHTS AND WEIGHTS OF THE SELECTED CHILDREN BEFORE AND
AFTER SUPPLEMENTATION WITH PAPAYA

---ﬂ--ﬂ--~-~-~‘----”---_‘-“M--—-

Subjects - - :ﬂ:ifthEwZ - Increase = ;w:ifhf igakﬁ)- Increase
Initial Pinal (om) Initial Final (kg
1 82,5 83,0 0.5 10,5 11,0 0.5
2 83,4 83,9 0.5 10,5  10.8 0.3
3 88,5  86.9 0.4 12,0 13,5 0,5
4 98.6 99,0 0.4 13,0 13,5 0.5
5 91,5  92.1 0.6 13.5 13,5 .o
8 98,9 99,4 0.5 14,5 13,5 1,0
7 84.0 84,3 0.5 11.5 11,9 0.4
8 97,0  97.8 0.6 14,5 15,0 0,5
9 98,2 98,6 0.4 12,5 12,5 .e
10 98.6  99.1 0.5 13.5  14.0 0.8
Mesn 92,2 92,71 0,49 12,60 12.82 0.32
S,D. 4+ 5.00T » 3.889 4 23,0699 & 2,669 2 0,8386 170690

‘-‘--"-~’-‘-------“‘~—~---’__‘”

Comparison of heights before and after
supplementation with  papay: - t 0,2874

Coaparison of waights before and after
supplementation with papaya -t 0,2485

The above table indicates that all the children showed

an increzse in height, But the increase was not statistically
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signifiéant, Only one subject (6) showed dssrease in weight

after two monghts., This child as glready ment ioned had mumps

at the end of the study and porhapgf;ay have interferred with \
food int:ke, In small childrem, unlike height, weight rep-

ponds quickly to change in the body, It decreases for instance,
when t here is a restricted intake of calories and protein which
causes a loss of fat and muscles (PAG, 1971).Sauter 1976 reported
that the weight of the children of an orphanage in Kemya was

20% to0 30%, This wes too low for their age whichuas due to

serious illness and malnutrition, The mean increase in weight

of the ten selected children was not significant,

R, Ch L) n the clinical picture at the end of th tudys

At the end of the second phase, the sme children
were clinically examined using the schedule that w:s used
in phase I, Clinically all the children were normal, except

the one who had mumps.
S, Changes in haemo obin levelss

ol
The haeuloglc:l:i::f%;i(zZ s*I;lu» end of the study were estimated

and changes in haemoglobin picture is given in"table XIV
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TABLE XIV

HBAEMOGLOBIN LEVELS OF THE SELECTED CHILDREN BEFORE AND
AFTER SUPPLEMENTATION WITH PAPAYA

“'----'-"-“--_~------"‘-‘--.’“

Haemoglobin-Initial Haemoglobin Final Inmcrease

g/100 m1  Percentage  g/100 ml, Percentage g/100 ml,

-Q-*-a-‘-d----n-~~--~_‘-~------.---

1 9,190 63,38 10,033 69,20 0.8
2 11,458 79,00 22,205 84,17 '0,8 |
3 12,015 82,86 12,500  86.83 oab
" 10,035 69,20 10,035 69,20 - |
5 12,205 84,17 12,205 84,17 -
8 11,090 16,48 - 11,090 76,48 -
7 12,208 84,17 12,590 86,83 0,4
8 11,000 16,48 11,455 79,00 0.4
9 10,035 69,20 10,035 69,20 - |
10 12.590 86,53 12,765 88,17 0.2
Mean 11,19 17,11 11,5025 79,325 0.32
S,D + 1,101 + 1,535 s+ 2,108 1 6,694 s 0,3124

‘-----*-----—~-~~-~-“-------------.-

Comparison of initial and final haemoglobin levels-
t- 0.‘1‘3 ™

Six among the selected ten children ghowed aun increase
in haemoglobin levels. But the increase w:s not statistically
significant. It is perhaps due to lack of iron in the suprlement.



The total protein albuminad globulin levels of the eele-
cted
cted subjects are presemted in Table XAV,
TABLE XV

SERUM PROTEIN LEVEL3OF THE SELECTED CHILDREN BEFORE AND AFTER
SUPPLEMENTATION WITH PAPAYA

"‘---"‘“ﬂ-“---—--’-‘----‘--~—~--

Total protein Albumins Globulins
subject _&/10081. _ _ &/woml | eodm
) Before [Efter Before After Before After

1 5.8 5,8 3.2 3.4 2.8 2.4

2 7.2 7.2 4.8 4.8 2,6 2.4

3 6,7 8.7 3.4 3.4 3.3 3,3

4 6.2 6.3 4.2 3.8 2.0 2.7

5 6.0 8.3 3.0 3.2 3.0 2.6

6 5.4 8,2 2.9 3.0 2.5 2.2

7 6.4 8.3 l.-'w 8.9 z?t 2.4

8 5.7 5.8 ar ¥ 3.2 1.6 2.6

9 5.6 $.8 3.1 3.3 2,8 2.6

10 6.5 6.5 3,6 3.6 2.9 2.9

Mean 6.15 6,22 3.58 3.56 2.38 2,61
s.D, £ 0,520 30,5442  $0,3040 £0,5383 23383 2 0.3436

.----’“--ﬂ_‘-‘---”----~a““-~‘-“-’

Comparison of total protein before ~nd after supplementation with
papaya t=0.2928.



The totz) proteins do not show any sighificant increase
after feeding the papaya, This is due to the fact that the
supplenent is a fruit which has very little protein,

U. Serum vitamin A levels of the selected children after supple- |
mentati.n with papayat 1

The serum vitamin A levels obtained from the selected

children after the supplementation with papaya are compared
with ibitial levels of the s:me children in Table XVI, The
same is illustrated in figure 4

TABLE XVI
SERUM VITAMIN A LEVELS BEFORE AND AFTER SUPPLEMENTATION
WITH PAPAYA
Subjects Initial (pg)  Final (g}  Inmorease (}9)
1 31 35,5 4.5
2 33 43;5 10,5
3 23 . 33.5 10.5°
4 34 | ' 30,0 6.0
3 a3 20.8 8.3
6 28 | 28.5 0.3
1 30 32,0 3,0
8 32 . * 38,8 6.5
9 21 20,0 8.0
10 26 32,0 6.0
Mean 27.3 33.2 5.9

S.D. : 2.282 z 50832 :-3.089

ﬂ------—-nﬂnnnﬁﬁtﬁoﬂoﬂn--qd---—




Comparison of serum vitamin A levels
before and after supplementation with papaya « t 0,9426

Wi G W G G os W G A G S G A A W A W SN AP O @ & A W T OB T S5 S S o

In all the selcoted children, the serum vitamin A was
found to be increased, The mean serum vitamin A level was
33,243,832, The committee on Nutrition of the American
" Academy of Pediatrics, cited by Saubertifh (1976), considered
plasma vitamin A levels of 30 per 100ml and above as
indicators of vit min A intake to the éncreasing needs of the
growing child and as well for liver storage, The me~n
incrense in the serum ¥itamin A wes 5,943,089,, This indi-
cates that in these children, p-carotene was not only abgorbed,
but also convergsed to vit:min A and utilized well, The
result of a supplementation study by L 1a and Reddy (1974)
showed that there was a significant incréase in serunm vitamin
A levels after feeding green leafy vegetables for the two
weeks, A similar observation has been reported by Persir: and
Begum (1968) when they fed zreen leafy vesetables to preschool
children,

V. Corrélation coefficient between witamin A and protein s

The correlation coefficient Wetween vitamin A

and different protein §ractions after supplememtation is given

in Table XVII,
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TABLE XVIIX

CORRELATION COEFFICIENT BETWEEN VITAMIN A AND PROTEIN AFTER
SUPFLEMENTATION WITH PAPAYA

.-‘--‘-'.-’-‘-‘--‘-“’-“-"--ﬂﬂ

No,, Blood piocture Correlation
coefficient
i Vitamin A aid total
protein 00,3341
2 vit. min A and albumin 0,3002 )
3 vit:gin A and globulin 0,0496

.-‘--‘-~-----_---‘~-‘----“---‘

The table inaicatos?pout:lva correlation between vitamin

1

A levels and protein levels and protein fractions, A
positive correlation between plasma albumin and vit-min A has
already been reported in experimemtal animals by Friend et al
(1961) and Ascarelli (1969) as well as in children by Kothari
ot al (1971), This correlation was done in order tomt a
complete picture of mitritional status of the subjects and
also to investigate any associstion between protein and
vit-min status in the subjects in view of the relations post-

ulated between these two nutrients by Friend et a1l (1961),

Correlation between B-carctene intalce and serum vitamin A

[evels before and o

The correlation coefficient beiwcen mean p-carotane

67



int 'ke and meaon serum vitomin A levels was attempted and 1is
given in Table XVIIX.
TABLE XVIIX

. CORRELATION BETWEEN P—CA'ROTENE INTAKE AND SERUM VITAMIN A

._-------------‘d---‘--‘“-.--Q-’-

Mean dietary p- Mean sorum vitamin Correlation

Phase carotene intake A levels ( 29 ) coetfio;ient
r
11 1678 }_(12004»478) 33.2 #5.832 0,8227

“_-‘---‘n------‘----------‘-‘-”

The table indicates that ‘there was a positive corre=-
ljation between th;?-earoteno {ntake and mean serum vitamin
A levels in the selected preschool children in both the phasej,
the corrvelation being higher in Phase II. This may be due

to the inclusion of carotene rich food-papaya,.




¥. SUMMARY AND CONCLUSION

A study was undertaken to det exrmine the efficiency of
absorption of B carotgne and its availability from papaya
to ten preschool childrem of four years old, The slected
children atended a balwadi at Naikenpalayaa, situated in
Perianaikenpalayam Block, 15 km away from Coimbatore city., The
children recieved the balwadi supplement of vegetable bulger

wheat uppuma along with their home diet,

The study consisted of two phases. During the first
phase the selested children were made to consume the balwadi
supplement and home diet alone and the food intuke was re-
corded for three days at the end of the phase I, During
the following one month in the second phase, 136 grams of
ripe papaya at a cost of six paise which contributed 1,200 M9
of P-caroteno were fed to the children, The faeces was
collected for three consecutive days during the dtermination
of each phase and was analysed for P carotene, The P-oaro-
tene intgke and excretion were determined and this facilie
tated the estimation of bsorption of P-carotene from the
suprlement-papaya by the selected preschoolers., The indices
for evaluation indluded the estimation of haemoglobin, serum

proteins and serun Vitamin A levels in both the phases,



The findings of thestudy are sumarised as followss

1. Percentage absorption of P—oarotene improved after
supplementing the home diet and balw:di diet with papaya.
Initially, the mean percentage absorption of ?-earotene was
37,75 + 12,28 and at the end of the study it was 70,36 +« 17,02
The difference in absorption was highly significant at one

percent level.

2, There was & mean increase in the serun vitamin A
levels from 27.3 ¢ 2.28 to 33,2 & 5.83 in the selected
children, and the mean difference was 5.9+43,089, There
was a positiwe correlation between initial and: final vitamin
A levels.

3, Since serum vitamin A levels wre influenced by
the B-carotene intake of the children correlation bhetween
these two Bactors were searched for, | There was a positive
correlation between mean P—oarotone intake and mean serum
vitamin A levels before supplementation (phase 1) and mean
E-oar"otene {ntake and mean serum vitamin A levels of the

children after supplementation with papsya in the second phase,

4, The mean total protein levels was 6.15+0,53 and

6.2240,54 before and atterrthe study respectively., There



wag a positive correlati n betwecn the mean initial and mean
final serum total protein, but the difference was not signi.

ficant,

3. There w:s a positive correlation between serum
vitamin A levels and serum total protein levels in the second

phase,

6. The mean haemoglobin lcvels of the children before
and after supplementation were 11.19+1,10 and 11,.50+42,10
respectively, The mean increase in haemoglobin levels was

not significant,

!gom the studyy it can be seen how the addition of
such lowecost locally available food-papaya to the home diet
and balwadi supplement improves the vitamin A status of the
preschoolers.Such economic and low cost sourooiof P—cnrotene
namely papaya which can be given in amounts g:j:;e required

amount of vit min A can be recommended in the balwadi diets,

Consumption of carotene rich foods like papaya by the preschool

1

children along with cereal pubdse mixture would certainly relieve

them from the haphaz-~rds of vitamin A deficiency,

Reconmendations

The availability of carotene from different preparations

of papaya and their effects on vitamin A serum levels nced to

be investigated,

-
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APPERDIX - I
CLIRICAL ASSESSHENT

CO~----‘----u--.‘--—-----ﬂ—---‘.--‘-

Grade 1 3 Healthy and frec from any deficiency symptom

Grode 1I s

(a) Poor musculature

(b) Deficient sub cutaneous fat

(o) Mild anaemia

(a) La;:k of interest in surroundings

(e) Mild signs of not more than one of the specific

nutritional disorders or doficiences mentionad
under group 3 of grade I1I.

Grade I1Is Group I
(a) Equel weighiage = highly significant of malnutrition
(v) Nutritionael oedema

. \ (o) Gross muscular wasting
i (a) parked anaemia

(e) Xerosis of the cormea

Group 2 aignificant of malmatrition

(a) Xerosis or pi mentation of conjunctive
(b) Bitot spots
(e) Keratomalacia
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(a) caries

(e) Dry/or rough skin :
(£) Crazy pavement of skin
(g) Hyperkeratosis

(h) Spoon shaped nails

(1) Dry lusturless hair

Gensral Appearsnces
(a) Good erect posture
(b) Neatness and cleanliness ’

-‘éﬁﬁ---‘-‘ﬂ‘-‘-'----‘-'—n-ﬂ’ncu
"

Special remarks if anys

ow;-o-a-----c----'-u-c---cvg-...ga-
+
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APPENDIX I1
DETERMINATION OF PAECAL CAROTENE

The frecal carotene was estimated using the proocedure of
Jaganathan and Patwardhan (1960).

-----

- 1. Alcohol =~ Distilled pure alcohol
2. Petrolaum ether

3, Aphydrous sodium sulphate.
procedures
. The faecal samples were soaked in aloohol over night and
they were transferred to a mortar and ground with alcohol repea=-
tedly until the extract had no more yellow colour. The alcohol
extracts were then transferred to a separating funnel. An equal
voiumo of petroleum ehter was added, swirled well amd the lower
layer was discarded. This procedure was repeated until the
lower layer shcwed no trace of yellow. The petroleum éther
oextracts vere then transferred to a separating funnel to which
an equal volume of water was added, swirled and the lower layer
discarded. The extract was freed from moisture by filtering
through a bed of anhydrous sodium sulphate. This was washed
with small quantity of petroleum ether until the filtrate was
free from traces of oarotene. The petroleum ether extract was
made upto volume amd the absorption of yellow clour vas measured

in klett Summerson Colorimeter at %2qu.



APPENDIX III

SSTIMATION OF HAEMOGLOBIN BY CYANMUTHAZMOGLOBIN METHOD

1. Drabkin's Diluent Solutions
~ Sodium bicarbonate « 1 g
Potassium cyanide = 0.05 g
Potassium ferricyanide - 0.20 g

Diastillod water - 1 litre

This solution should not be used after 1t forms a pre-
cipitate on the bottom of the storage bottle. The solution is
preserved in dark brown bettle and preferably under cold storage.
I1ts preparation and handling should be done with great ocare

since it is poisonous.
Brogedures )
o 1. 5 ml. of Drabkin's diluent solution is measured into

a dry test tube from a burette or a pipette with suoction bulb.

2. Exactly 0.02 ml of blood is transferred from a standard
haamoglobin pipette into a diluent solution. Usual care in
[ ]
filling and cleaning of loaded haemoglobin pipette must be

observede.

3, The pipette is rinsed three times with diluent solution
without allowing the formation of air bubbles in the solutions
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4. The blood and the diluent are thoroughly mixed by
rotating the tube.

5. 10 minutes time is alloved for the formation of the

.

cyanna thasmoglobin.
6. 5 ml of the diluent solution is used- as blank.

7. With green filter No. 540, the readingbg are taken

e

in a photo electric colorimeter.

This determination would give absolute amount of

haemoglobin.

i

2. Exactly 0.02 ml of this known blood sample measured
as above into 5.0, 7.5, 10.0, 12,5 and 15.0 ml res=
pectively of diluted solutions are now equivzlent to
blood samples containing respectively 100, 67, 50, 40
and 30% that of the original solution.

3, The intensity of the colour is road using green filter
540 mu against a blenk set at zerd ODe.

4. On a graph paper, a standard graph is dravn using
these hasmoglobin concentrations and corresponding
density values.




APPENDIX IV

ESTIMATION OF SERUM TOTAL PROTEINS AND ALBUMINS BY BIERET
M&THOD

grinciples
The (CONH) groups in the protein molecule react with ocopper

su}phate in alkaline medium to give & purplish violet or pinkish
violet colour which is then read at 540 mu.

- - - -

1.5 g of cupric sulphate and 6.0 g sodium potassium tar—
trate were dissolved in 500ml of.éistilled water. To this was
added with swirling, 300 ml of 10% (W/V) sodium hydroxide (Co,
free) and diluted to 1 litre in a plastic bottle. O0.1% potassium
iodide was then added and stored at room temperaturs. This rea-

v"

gent was stable for upto six months.

2. 28% Sodium sulphite solution

3« Protein standard.

fke standard protein solution might be either & pooied
pormal human serum, the protein con ent of which had been acou-
rately determined by a kjeldahl method or solution of pure
albumine. Use of elbumin solutions permitted concentrations above

the normel range. The serum or albumin solutions were diluted




with 0.9% saline to give exact standards of 1.0 to 3.0 per 100 ml.

Procedures :

o O;i ml serum was diluted with 1.9 ml of water. 8 ml of
Biuret reagent vas added and mixed well by shaking, let stand
for 30 minutes and read in a speotrophotometer at 540 mu.
Albuming

To 0.2 ml of serum in a test tube, added 4.8 ml of 28%
sodium sulphite from a burette, (pipette should not be used as
the salt orystaliizes out easily) mixed and let gtand for 10
minutes, filtered with Whatman No. 40 or 44 filter paper. Added
8 ml of Biuret reagent to 2.0 ml of the filtrate and procecded as
for total proteins. Ordinary centrifugation would not yield a )
clear globulin free supernatent and use of ether reagents at

room temperature was not suitable.

Reagent blanks were prepared with 2.0 ml of distilled water
and 8.0 ml Biuret reagent for total proteins and with 2.0 ml
26% sodium sulphite and 840 ml Bilurent reagent for albumin.
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APPENDIX V

ESTIMATION OF SERUM VITAMIN A (RETINOL)

The extraction procedure was done, following the method
of Neeld and Pearson (1963) and the solution was read at 348 mu
(in ultra violet region), followinz the prooedure given by NIN
(1971)¢

Procedures )
Reagentss
CT 1. Alocholic pottassium hydroxide Q.5%s=
0.5 gram of potassium hydroxide was dissolved in 100 ml

of purified alcohol.

2. N-hexane (HPC) B.P. 65° = T5°C.,

3« Chloroforms ”

4. Stock vitamin A solutions 344 mg of vitamin A acetate
(300 mg of vitamin A) was dissolved in chloroform and
made upto 100 ml. 1 ml of stock contains 3000 mg of

retinol.

= 30 mg/ml
2. 0,50 ml of stock diluted to 25 ml = 60mg/ml
3, 0.75 ml of stock diluted to 25 ml = 90 mg/ml
4., 1,00 ml of stock diluted to 25 ml = 120 mg/ml
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anfiard s

P v

Each intermediate was again diluted in the ratio 1319 and
from each standard finally 1 ml was taken -and 2.0 ml chloroform
wvas added and read at 343 mp in Beckman Du. Spectrophotometer.

4

Mothods
1.0 ml of serum. was placed in a teat tube. An equal
volume of alcoholic potassium hydroxide was adided. 1.5 ml of
N-hexane was added to the serum alcoholic potassium hydroxide
in the test tube. The test tube was stoppered and the contents
vere sheken well for 45 seconds. It was centrifuged for 10
minutes at a spebd of 3000 revolutions, per minute. The super-
natent was evaporated to dryness in a 409C water bathe. The
rosidue was immediatgly takek up in one ml of chloroform, added
2 ml of choloroform again and the D of the solution vas measured
at 348 mp in the speotrophotometer.

The solution is transfered to a soft glass tube with a
stopper and irradiated with U.V. light (Xsm the lamp should be
turned on 10 minutes before use). the lamp. The OD at 343 mga
is again read and the difference in OD is taken as a measure

of vitamin A in the solution.
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APPENDIX VI
ESTIMATION OF CAROTENE FROM PAPAYA

PREPARATIGN;OF:RXTRACIS

b

The ripe papaya was cut into small pleces and T5 graus
of it was pulverised with 85 per cent acetone. The suspension
was refluxed for about 40 minutes over a boiling- wvater=bath and
the supernatent was decanted off. The extraotién was repeated
twice or thrice and the supernatgnt was pooled together. 1t
is thon diluted with 20 ml of 25 per oent acetone. The carotene
vas extracted with petroleum ether thre or four times by using
20 ml for each time. The carotene solution was concentrated by
evaporating it over a water-bath until the volume was reduced

to 1.0 ml and used for column chromotographye

CHROMATOGRAPHIC SEPARATION OF PIGMERTISs

Alumina slurry was preparsd by uﬁing petroleun ethers
Mesnwhile a burette with nozzle was taken and & rubber rube was
connected to the nozzles A pinsh cock vas attached to it. The
outlet orifice was plusged with a bit of glass wool to about
one ocentimetre. The alumina slurry vas introduced gently to
a depth of 10-12 cme During the preparation of the column, 08are
vas taken to see that no air bubble was trapped in between

and the tep of the column was always kept covered with a layer
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of the solvent so that the column does not get dried up.

' Poured in the prepared concentirated solution of carotene
with a pipette without distributing the upper surface of the
oplumn. When most of it had drgined. added petroleum ether
little by little and allowed it to pass through until discrcte

bands of the different carotene were obtained.

ESTIMATICR OF ?—CAROIENES

A stock standard carotene solution was prepared‘by
dissolving 10 mg of oarotene in 10 ml of petroieum ether. From
this one ml was taken and diluted to 50 ml with ether so that
1.0 ml of it contains 20 # of carotene.

Into a series of test tubes, pipetted out 1.0, 2.0, 3.0,
4.0 and 5.0 ml of the working standard solution. The volume
wag made upto 5 ml in all the tubes with petroloum ether.
The separated yellowish oranze coloured B-carotene band was
cluted using 2«% per cent acetone in éther. This sluted B~
carotene solution of 5 ml was taken and the colour was then
read in klett Sunmmerson colorimeter at %;6 Bu against a balnk
(5ml of petroleum ether).



APPENDIX VII
*MEAN FOOD INTAKE OF THE SELECTED TEN CHILDREN
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No.

3

4
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7
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o+

1.
2.
Je

4.
5e

6.
T.

8.

9.

10.
11.

12.

Food stuffs 1t 2
Coreals (g) 236 206
Pulses (g) 42 8
Green leafy
vegotables (g) 5 36

Roots and tubers 21 18

Other vego-

tables 27 =~
Fruits (g) - 4
Milk (g) - -
Fats and oils

(8) 15 15

Meat amd fish(g) = =~

cgge (g) - -
Suzer and jagge
ery (g) 5 5
Nuts and spices
, (g) 12 10

170 218

24

18

24

114

21

35

47

13

1"

254
37

51

34

17

14

20

250
37

55

36

17

15

28

155
29

10

23

125

10

1

21

8 9
214 g5
13 3
5 5
17 36
- 16
2 4
100 17
12 10
1M1 12
8 10

266
47

22

12

3

.-‘--‘-------.-‘---Q-----‘-Q”'---‘.

*The data collected from Three Day Food Weighment Survey.
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