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I INTRODUCTION

It is one of the anomalies of nature andy man that
the countries with the hi hest rate of xsrophthalmia
are among the perennially greenest of the world, but the
nutritious grecn leaves do not find their way into the

mouth of small children (Oomen, 1974),

Imn most, if not at all developing countries,
vsgetables rather than animal products are the main
available source of dietary vitamin A, that is, carotene.
Increased consumption of cerotene rich foods can ensure
also increased consumption of other vitemins and minerals
(Gopalan 1976). The dark green leafy yegetables saten
traditionally in tropicel countries havs a much higher
csrotene content than do pale green lesafy vegstablos,.
Hence the World Health Organisation (wHO, 1976) has
recommendesd that deficiency of vitamin A can be overcome
by encouraging cultivation of green lecafy vegestables

in kitchen gardens, scho 1 gerdens and com unity gardens.

In India people are govarned to a large extsnt by
i
superstitious beliefs. This is the reason why food stuffs
like grecn leafy vegestebles are avoided, Green which are

within the easy reach of the low income gr.ups is strictly
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avoided during childhood for they are termsd as 'hot'
foods Oor believed to cause diasrrhosa, dysentery and

other illnses (NIN, 1973 end Apte, 1977).

The National Institute of Nutrition (NIN, 1975)
has reported the intaks of vitamin A among the lower
income groups of the country to be far below the
recoamended value of 750 pge A nation wide dietary
survey revealed the highest intake of Pcarotens in
west Bengal (533.4pg) and the lowsst in Kerala (106 pg).
Aeccording to Devadas (1974) the daily consumption of
green lsafy vegetables in Tamil Nadu is ag low as eight
grame per person asg ageinst the recommended allowance of
100 g. Leafy vsgetables which sre the only praccicable
source of carotene in the poor diest ars hardly aver
consumed by more than 30 pser cent of poor rursl families,
The consumption of green leafy vegetables in the rurxal
areas among the low incoms group is egtimated to be five

\

to ten grams by Rajalakshmi (1976).

Owing to the low intake, the deficiency of vitamin A
has become a major public health problem in India

contributing to five million cases of preventable blindness




(Oomen, 19693 Srikantia, 1975 and wHO, 1976). For

theas blind children days and nights remain meaningless.
Light ie shut for them for ever. Not that they wesre born
blind but they only did not have proper diet and nourishment.
clinical signs of vitamin A deficiency have been found

in school children in sev ral states with as high a
prevalencc as 10 per cant, Be¢i.ular menifsstations of
vitamin A deficiency are frequently ssen among preschoolers —
bitot spots J.1 per centj conjurctival xerosis 4,3 per cent
and corneal xerceis 0.1 per cent (Alan Berg, 1973 and

wilson, 1977).

The inadequate dietary intake of the vitamin is
mainly due to the poor socio =sconomic background of the
population, In India 23 psr cent of the rural and 48 per
cent of the urban population lis below the poverty line,
50 much so that even if thog spend 70 to 80 per cent of
tteir income on food they cannot affor; sven the least
cost balanced diet (Srikantia, 1975 and Gopalan, 1977).
1te pravalsnce is also due to parasitic infestation,
ignorance and iliitsracy (Oomen 19733 Gopalan, 1975;
Ramalingaswamy, 19753 Cravioto, 19763 IPPF, 1976 and
Ng a;d Chong, 1977). -




Lalas and Reddy (1970) end Beck (1974) opine that |
the most rational method of preventing this tragedy of vitamin A5
deficiency in children would bes to improve their diets.
foods rich in vitamin A such as meat, fish, milk, egg W
yolk and liver are expensive and beyond the reach of ths W
poore Hence, gcarotenes derived from inexpensive plant

sources should be encouraged (Rao end Rao, 19703 Rajelakshmi,

19743 Devadas and Murthy, 1975 end Jean Mayer, 1975).

Plant food ca:otenes are not fully absorbed by
human subjects and the absorption has besn found to @ary
over a8 wids rangs. Besides, greens being used fresh,
they are 8lso dried and used in the powdered formg.
sundrying of vitemin A rich foods is a technique followed
in Africa to overcoms sgarcity of such foods. Mc Dowell
(1976) states that carotsne content of focéa is destroyad
undo; direct exposure of leafy vagetables to sunlight.
However studias rslating to the utilization of gcarotenes
from different leafy vegstables by Indian c¢children who
are subclinically malnourished have so far been limited
(FAD/wHO, 1967 and Rao st al, 1970) and also the effoét
of drying and presarving the leafy vegstables on the

utilisation of B carotens is not completely sxplored, -



Hence it is imperative to dstermine th: extent to which

B carotene from plant foaods can replace vitamin & especially
in the diets of poorly nourished c&ildren. Though a

few studies have besen reported in the literaturs not all
leaves hove been siamined fully along this line, Two of
such unidentji fisd sources of gresn leafy vegetables are
fenugreek and drumstick ieaves with ithe B carotsns content

of 2340 py and 6780 pg per 100g respectively (NIN, 1976).

Both fenugresk and drumstick leaves ars ?xowm all
over India, throughout the year, Both these greens havs
goud medicinsl value, and have been used by homemakers in

both rural and urban arsas (Aman, 1969),

In the present invectiga ion an attesmpt has been
mades to study the biological availability of B carotene
from fenugreek end drumstick leaves in the fr:sh and dried j
forms on a group of rural preschool children, for
copparison one group of ghildren were fed standard P serotene,
The fseding was carried out for a period of two and a
“half month: and the effect of ;upplliant.tion wés Bvaluatad
using ssrum vitamin A levsls, blood hesmeglebin lsevels,
clinical piecture and faeeczl excretion levels as the 1

criteria,



Il REVIEYW OF LITERATURE

The literaturs pertaining to the study on *Sislaegiecal
Availability of P Carotane from %xesh and Dried Graen
Leafy Vegetables on Pre Schocl Children® is reviswed
under the following headin;ss
A. Factors influencing the biological utilization
of B carotene and vitamin A
B, Assessment of vitamin A nutritional status

C. Prevalsnce of vitemin A deficiency and the
prevantive measurecs taken

and D. Green leafy vagetables = A source of inexpensive

vitamin A
Ao a nt i Q a a f
P garotane and yitamin Az
1. ation O . caro ()

Studies on human absorption of food carotene ere
limited and the data available ars variable, It is
difficult to predict with confidence, the availability of
p carotens, as in many studies, the method of estimation
of P carotene has included both £ and é cagotens and in
some studies other carotcnss as well (Srikantia, 1975).
Absorption of p carotene has, howsver, bsen found to be much
higher than that of total carotenses. Absorption of B caroctens

from different foids varies widelye




Th-ra ars several physiclogical factors which ars
seldom considered but which can influsnce the absorption
and utilization of vitamin A and its precursors. These
includs the availability of the provitamin, presence of
ather dietary components liks fats, vitamin £ and
pathologicsl conditions such as acute infection or
thyroid abnormalities a3 has been put forth by Underwood
(1974).

A study conducted by LChandras kharsn (1975) reports
that higher levels of dietary protein and lipids gsneraslly
fevoured the utilization of vitamin A and the carotenoids,
Sengar (1975) suggastis that there is no relation between

essential fatty acid intske and vitemin A and ¢ plosma levels,

The absorption and utilisation of carotene from &
leafy veg.table, s root vegsteble, a fruit, a erystallins
P carotene and a mixed vege@table source in four adult mals
volunteers was invdstigated by Rao and Raos (1970),
while crystalline B carotene was completsly absorbed,
the m-an psrcentage absorption of caxotens from amaranthus,
carrot, papaya, and mixed vejetables source we-s 58, 36, 46

»

and 33 resgpsctively,

s



A study by Murthy st gl (1972) on 10 college studsnts,
who were given a daily supplement of 100 g of carrots for
20 days registerad a significant increase of vitamin A

namcly, 2.8 ug/100 ml of the serum.

Murthy et a} (1976) compared the afficiency of
absorption of p caroctens from anaraithu; and leaf protein
with that from standard B carotens on 15 preschool children
and the results showsd that 88.4 per cent of B catrotene
waa absorbed from standard B carotens 61.4 per cent from
amaranthus end 76,7 per cent from leaf protein. The
oe:un‘vitamin A levals showed incremsnt from 20,5 to
29.2 pg/100 m1, The ssrum total protein and albumin

levels showed @ positive correlation with serum vitamin A

levels,

2e¢ tilization o 8 At

‘

The faetors incluencin: the absorption and utilization

of vitamin A has besn discussed under the following hesads,

as postulated by Underwood (1974),

a, Effects of couking

be Distary protein levels

ce Vitamin £ intaks

d. Presence of emulsified fats

and e. Pathologicsl conditions of the body

Ll

——a—

R



B Effe £ 3] | L ]

According to Nageswara Rao gt al (1967) as much es
40 per cent of tpa carotene originally present in t;e
fooé is lost by cockinge. Decp frying or frying followed
by heat with small amounts of water caused marked
destruction of vitamin A, but boiling leafy vegstables and

potatoes in water resulted in little or no loss of carotens,

Migh tanporeturé of desp faet frying may result in cornsiderable

losd of B carotens from ~lant foods sacording to Spencer
(1973). when grean leafy vegetables ware cooked, the
loescs varied from 27 to 40 per cent as studied by

Rajelakshmi gt a2l (1974). ‘.

However, the possibility that the cooking process
might denature some of the carotenoids originally present
in the naw foodstuffs has not besn explored, Cooking
rasulted in losses of carotene in the lesafy vegetable, the
losses due to frying being doubls the losses due 0 boiling.
when 100q of carrots wers cooked in a pressure co-ksr for
five minutes it provided about 1230 ug of carot:ne as

against 1890 pg present in fresh semples (Spencer, 1973).

be a asyels:

An 1ntor:e1ation§hip between protsin and B carotene
both at the nutritional andi matabolic levels has been
suggested by Kothari gt al (1971).
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Dietary esrotens has bsen found to bs more efficient;

utilized by rat when caszin was the scurce of protein
than when zein or gluten was the source as referrsd to
by Berger gt al (1962). In rats both the quality and
the quantity of dietary protein have been shown to
influence the absorption of P carotens. 1In animals
maintained on diets providing four per c-:nt protein the
absorption and comvepsion of p carotene has becn found to

be impaired as a.certed by Msthews (1963),

On the other hand activity of ths intestinal
enzyme carotene dehydrogsnas:, which senverts B cozotsne
to vitamin A has bsen found to be higher on animals
maintained on dists providing 10 per cent protein as
compared to those maintaincd on 20 and 40 per cent protein
dietes ag remarked by GronswakasSenger and Wolf (1970) and
Iimori (1975). Also the activity of the enzyme has been
found unaitered in human subjects after an sight day

period of fasting.

The sffect of tims on the utilisstion of a fixed
dose of e=rotens in young rats on diets with 10, 20 and

40 per cent protein was studied by Kamath (1972),

Ll

—
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It was demonstrated that protein had no effect on effect
on the utilization of the lowest levsl of the retinyl
acatate sup-lementation, In contragt, utilization of
large amounts of retinyl acetete was diminished in
protein deficiency, but was not affected by exces: ive

protein intake.

On protsin starvation, a decrease in ssrum vitamin A
was observed by Theper et al (1973, 1975). No significant
changs was noticed after fecding on protein diets for
three days but after seven days the highest liver vitamin A,
and serum vitamin A values were seen in rats given casein

followed by rats given gluten and lysine, and gluten alone.

'

Rats deprived of protein stored more vitamin A
per gram hepagtic tissus'eand kidney than normal rats,
but plasma contained less vitamin A, Rae st a] (1974)
posiulates that during repletion vitamin A in all three
tissues became comparable with that in the normal.
The activities of the enzymes of vitamin A metabolism were
low compared with controls, but they rxrsturned to normeael

when rats were given the high protein diet,
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Vitamin A utilization and .sight gain ars linesaszly
related as pointed out by Adhikari gt al (1976).
Impairmeant of witamin A is reflected in lower excretion
of polar metabolites of the vitamin. Ths -torege of

3 retained by stomach

3000 pg of vitamin given with H
tube was maximum after 24 hours but uptake was slower

for rats given 3 per cent casein.

According to Scragg and Rubidgs (1960) in man
protein nutritional :tatus doss not appear to bes critical
in the metabolism of P carotsne. In some parts of Africa
even among the moet serious cases of Kwashiorkor the
occular signs of vitamin A deficiency are extremsly rare.
Their habitual contain red pelm oil, a rich source of

F carotene.

Lala gt g1 (1970) indigats that the under nourished
children with occular signs of vitemin A deficiency
could absorb and utilize B carotens satisfactorily.
Children receiving sup-lsments of sbout 1000 pg of B carotene
through green leafy vegetasbles for two wesks showed an
increase in serum vitamin A levels from 20 to 30 ug and

also an improved clinical picturs. Lala and Reddy (1970)
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reported the efficiency of absorption of B carotene
from amaranthus in a group of undernousished preschool
children to be about 70 per cent, a8 value similar to

that reported for normal adults. °

Smith et al’ (1975) observed that the plasma
vitamin A, retinol binding protein and prealbumin
concentration wers much morc sensitive to caloric °nd
protein therapy in protein-calorie malnutrition then
were plasma albumin .nd total prosein levsls in children.
A balance between dietery celories and protein may be an
important varisble in the reapunJe of plasma protein to

treatment,

c. Vitemin E jintakes

Vitamin € i3 a factor which effects the biological
sod utilization of vitemin A according to Rodriquez and
Irwin (1972) and Basusrnfeind gt al (1975). Ames (1969)
puts forward the hypothesis that'vitamin A Bbsorption is
markedly impoired in vitamin E deficiency. Oral
aupplemantati;n with d-olpha»tocépherola increaged the
utilizetion of orally administered vitamin about sixfold,
Even when vitamin A was administered intramuscularly in
emulsified form utilisation in the vitamin £ dsficient
animal wes low, '

.
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Kusin gt al (1974) damonstﬂatcd that the addition
of 40 and 100 mg of vitemin E to the massive doss of
vitamin A in normal children had no effzct on the
absorption or retention of vitamin A, but on addition of
500 mg of vitamin A resulted in ; significant increase im
the intestinal ahaorptién of vitamin A and also in

urinary excretione.

d. Pxssenge of Emuleified Fages

following oral administration, plasma vitamin A
levels rise more rapidly with emulsified vitemin A than
vitamin A in oil, Euuleificatfon increases the speed
of absorption of an oral dose of vitamin A, but does
not increase its biological utilization (Ames, 1969).
Howaver emulsification greatly snhances the biolagical
response to intramuscularly zdministered vitamin A,

In gensral, the greater the proportion of esmulsifier,

the greater the biological responss.

Dietary lipids do not sppear to be as important for
utilizing preformsd vitemin A as thsy are for the
provitamin (Oey Khoen Lisn gt al, 1967).
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Figueira st al (1969) concluded thut distery fat
is not essential for vitamin A, absorption since young
children on low fat dists, suprlemented with vitamin A

and dried skimmed milk had nomal plasma values,

Howsver, Kahan (1970) explained that in premature
infsnts the amounts of vitamin A absorbed was parallel
to the smo nt of fat absorbed. Very low fat diets may
significently decrcase absorption, espscislly of carotencids,
gince dietary fats from ~hich monoglycerides .nd phospha-
iipids are produced by normul digestive process facilitates

absorption, ?

Be -] al cgn - gf dys

Repsated attacks of respiratory infsction and:
gastroenteritis may enhance the vitaemin A requiremsnt by
interfering with the intestinal absorption of the
visamins as reported by Reddy ond Sivakumer (1972),

In children whose stores of ths vitamin are marginal

this may pracipitats clinical manifestations of vitamin A
deficiencye. In a study by Mukherjee and Barast (1972)

all the children with keratomczlacia had a history of
diarrhosa, the number of loose modons being 6 to 12 daily.
There was associated vitamin Becomplex snd protein deficiency

as wall.
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Agscariasis in populations on marginal intakes of
vitamin A and the prscursors is an important con txibuting
factor in producing vitamin A deficiency (Mahalonabis et al,
1976) . According to th-m the orel administration of
a large single dose of vitamin A, at long intsrvals to the

populstion may oe ineffective in the presence of ascariasis,

Thyroid sctivity and the cunversion of carotene
to vitamin A wes implicazted by Gambhir st al (1975).
Thyroidne treated animals showed higher levels of vitaminA
then control rats. Thioursa fed animals showed
opposite effects on liver tissus but little effects on
kidneys and sarum. It has baci smgested that thyroxine

has thrae effectas on the carotene mestabolismg

a. inczreased absorption of carotens through the gut

b. senhanced activity of the snzyme responsible for
conversion of carotene to vitemin A

¢. regulated relssss of stored vitamin A from the
liver into the blood stream.

Bes Assess f A t ional statust

To asgess the vitamin A ‘nutritional status, the most

predominantly used clinicol tests are cccular and they

gencrally provide clesr cut svidence of the deficient stats.



The occular manifestations include xer#phthalmia, merosis
of the conjunctives, bitot's spots as well as manifegtations
of the cornea, For circulating vitamin A ths plasma

may be regarded as an extension of the body pool. The

ICNAF rocommends the following interpretation of plasma

levels,
high - over 50 pgf100 ml
normal - 20«50 pg/100 ml
low « 10-20 pg/100ml1

dgficient - below 10 Pg/ﬂ]ﬂml

with respect to these categories, the dsficiency
state less th n 10 pg/100ml, tends to be universally
sssociated with both low liver rescrvce of vitamin A
andan increascd prevalence of glinical signs of deficiency

(WHO, 1976). !

It has been reported by Reddy gt al (1966) and
Pereira pt al (1968) that impaired dark adaptation
was frequantly seen in subjects whose blo.d vitemin A
"levels were bslow 18 wg/100ml. In children with cornsal
involvement, howsver, it has bsen congistently found that
vitamin A either cannot be detascted at all or, if found

ths lsvsls are vzry low.
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Rankov (1976) found that in 2T7.3 per cent of
cases with 1mpairad dark adaptation serumivitamin A wae
jower than in the normal sé?jecte by 36 yg/100ml for
men and 32 pg/1ouu1 for women. |In subjects with impeired
adaptation the incidence of skin and mucoss membrane
abnormalities was increased, gingivitis was about twice
as common, and chronic conjunctivities five times as

common a@s in persons withnormel dark adaptation.

The most sev-re signs of vitamin A deficiency,
keratomalacis is not commonly recorded as it progresces
rapidly to blindness, end an examination of the shrunken
or staphylomatous globe does not give any definite
{ndication of its aetiology as suggsted by Pergire and
Begum (1968).

[

A gradient from about 25 pg/100ml in apparently
normal childr-en without severs manifestations such as
cornaal xerosia and kexatomalacia has besn found with
immediate values being ssen in children with conjectional

xsrosis and bitot spods.
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C. Pravalence of vitamin . deficiesncy and th eve
Heasurss taken:

Most of the present century physicians, public
health officials and nutritioniste have been concsrned
about vitamin deficiency diseases. Methods of control
of beri=beri, scurvy, rickets and pellagra have to a
considerable degree b en widely effoctive, but not for
xerophthalmis of vitamin A deficiency.

|

Vitamin A deficisncy and the epidemiology of xero-
phthalmia have been studisd by several groups of scientists
(Patwardhan, 19693 and Oomer, 1972)s It has been
reported to occur in Burma, Ceylon, Bangladesh, Indie,
the Philippinss, North add South Vistnem, South Korea, and
Thaaland as reported by Glick et gl (1973), Kamel (1974)
and Vijayaraghavan st al (1978). Xerophthalmia is also
frequently sncousdered in esuntries of the Middle East and
African countricse. Many cases have been report: from
Central and outh Americaon countries (Srikantia, 1975).
Over 1000 preschecl childcen become bling dus to vitamin A
d ficienecy in & period nf‘onn year in North west Brazil

(Simnons gt al 1975)e-
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As put forth by Brown (1975) one of the impertant
causes for the widzspread prevalsnce of this deoficiency
is the inadegquste distary intake of the vitamin and
poverty. The prevalences of vitamin A deficiency both in
rural and uvban populatians of India is very highe A
survey carried out in the city of Calcutta by the USAID
(1972) reveals that 71 per cent of the preschool children
and 91 psr cent of the adults cdo not recaeivs the minimum
requiremsn.s of vitamin A, Seven states of India, four
in #he South and three in the sast, where most cas:s of
malnutrition are observed, some 13,000 young childrsn
are going blind for this resason iEngchi. 1976!. The
overall peak prevalance of xerophthalmia is in the third
and fourth ycers, The condition frequently is a;sociatad
with PCM, but often overlocked by the physicians, The
psak for PCM without assempsaying xerophthalmia is between
30-36 monthe of age (Smith gt al, 1973). The association
of hypoalbuminemia and low serum vitemin levels in PCM is
accompanied by low levels of retinol=binding protsin
(Arzoyave gt al, 1963 and Zaklame gt al, 1972, 1973).
Treatment with protein fecding without edditional

vitamin A is usually followed by &n inc!!ltuﬁ in the serum
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retinol concentration due apparently to utilization of
previously unzveilable liver stores (Smith st al, 1973).
The study at Surabaya suggests that of the blind survivors
about 25 per cent are'in the fcuéth yrar of life,
Blindnéss in this caué means about 60 per cent abinocular
blindness and 40 per cant monocular. The effection is

not always symmetrical as proposed by Oomen (1976).

A study conducted on the ssrum vitamin A lasvels
for a Malayan and an Indian cemmuhity in rurel Malsysia
showed the following evidence=32 per cent of the preschasl
children of both communities had serum vitamin A levels
that may be regarded ‘st risk', n%maly lavels below
20 pg/fﬂﬂmi while 16 per cent and 27 per cent of the
Malaya and Indian scheool childraa'raspoctivuly were f und
to be in & similar states of hypov}taminosisx In contrast
the rural adult population did not appear to suffar
any meusuyr able lack of this vitemin as studied by Ng and
Chong (1977). ' |

The main cbjective of the pravention of vitamin A
!
deficiency is to reduce thes prevalence of blindness,

Prevention can bLe carried out through psriodic massive dose
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peogramnes aimed at children at risk or fortification
of suitable food that is consumad reguiarly in populations
and education may contributs substantially to ths prevention

of xeronhthalmia (wHO, 1976).
|

In a study conducted by Pereirs and Begum (1969)
in an orphanage in Sauth India, when the children ware
admi .istered 90,000 pg of vitemin A orally as a singles
dose, had levels of ssrum vitamin A which wers above
pretreatment levels for periods up to four monthe after
dasing. The administration of small smaounts of dietary
intake of B carotens (120 yug daily) was found to be capabls
of ekevating and maintaining blo d levels of vitamin A
at levels higher then those seen &n 8 single group of

similar children who had not received the magsive dose for

periods upto 16 wseks,

In the studies carriod out at the National Institute of
Nutrition, (Srikantia and Reddy, 1970) the administiration
of massive dose in malnourished children could maintain
the serum vitamin A level at 27 pg/100 ml even at the end

of six months and that by 3 to 14 months it had fallen to about



14 Pg/lﬂﬂul a value asbove the predosing leval. As a
preventive msasure Indonesia many ophthalmologists ond
pediatricians also administer 90,U00 pg of vitemin A to

all preschool children Karyadi gt al (1975).

with the objective of preventing vitamin A
deficiency sbout 2000 preschocl children were edministered
an anrual mescive, single dose of 380,000 ml of vitamin A,
The r sults of the follow up study ov . r a period of two
years irdicate & eonsiderable redyction in the pr:valsnce
of signs of vitamin A deficisncy. In order to attain
beteer pr.phylaxis Swaminathan gi 2l (1970) suggested that
| the frequency of administration of the messive dose be
increased to once in avery six months instead of once

every year.

'Sincn vitamin A deficiency mostly affects young
children the UNICEF with the séientific and tschnicel
advice of WHO took upan itsclf to enrich the dried skim
milk used in its programme with vitamin A,  The level
recomm ended for stabilised form of the vitamin A.ia
1,500 pg ratinol (Eg. to S,Dﬂﬂlu'of vitamin A) per
100 g of ekim milk powdsr, assuming intakes in the range

of 40 to 80g skim milk powder per day (PAG, 19763 WHOL,1977)

!
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A survey of food habite in the statas of Gujarat ‘
and Maharashtra in Western Indis revealed that 87 psr cent
of the villageré in Gujsrat including 84 per ¢.nt of "
those in the lowest income femilies, give tea to their
child en. Therefore the fortification of tes by dry
mixing with fine powdered dry vitamin A palmitate is an
jdeal vehicle for conveying vitamin A to mil ions of
Indians in 8ll &8 groups whose dist is seriously

deficient in this vitemin (wHO, 1976).

The effectivenaess of nutrition education programmes
simed at improving the consumption of vitamin A rich ' 1
foods has havcr?zgaquatoly evaluatsd, The eiucation K
must include aspects of production, stor.ge, and
utilization of food products ahdiin some cases may also

include methads of preservatiion (wHO, 1976).

D. Green leafy yegetables - A source of ingxpgngive vitamin As ||
i

In most of not all areas of the world where
xerophthalmia {s prevalent wsgstables, rather than animal
products ars the main available source of dietary vitamin A

(i.8. caratens). Increascd consumption of many of the

N '
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carotens rich foods will also ensure the increascd
consamption of other sssentisl nutrian;s. Hundred grams
of amarenthus provides 5,%28 p#g of B carotens (ICMR, 1976).
Many of the dark green leafy vegetables saten trlditionally
in tropicel countries have a much higher carotene content
than do pals grsen leafy vegatables such as cabbage,

raddish and turnips (wHO, 1976),! .

The absorption of carotene from a leafy vegetabls,
a root vegetable, a fruit and crystalline P cerotens, and
a mixsd vegetable source in, four male volunteers wes
siudied by Rao and Rao (1970). While cryetalline carotsne
was completely absorbed, the meén absorption of carotene
from amararthus, carrot, papays snd mixed vegetable
soursss wers 58, 36, 46, and 33 respsctively. It
appears from the study that aveilability of cerotsne from '

leafy vegetables may be S0 per cent or more.

In a study undertaken by Ramsna and Singh (1971)
rats from the progeny of mothers fed a8 vitamin A deficient
diet during mating, prégn;ncy ond lactation were given by
mouth 32 IU of vitamin A daily, while ons group of rats
woere on a vitamin 8 deficiont diet. Then rehabilitated
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with a diet containing 680 yqfcarotenelioﬂ?of leaf protein.‘.
The rats maintained on & vitoamin A free diet showed loss
os body weight and had visible signs of vitamin A
deficiencys The rats with continuous orel supply of
vitamin A had heavier livecs with|greater vitamin A content

than the deprived rats,

The efficiency of conversion of B carotene to
vitamin A was in the rsgion of Y3 for pure B carotene aid
also for B carotens in leafy materisl such as fenugresk.
No differsnce was found betwaen rats on dists with five
per cent er 10 per cent protein wit: respect to ths apparent
utilization of B carotene, but blood haemoglobin and serum
protein end albumin were diminished in rate deprived of
: vitamin A suggesting that the vitemin A is involved in
protein synthesis (Rajalakshmi .t al, 1975).

.

In a study conducted by Murthy gt al (1976) to
determine the efficiency of absorption of B carotens from
en-ranthus and leaf protein as compared to standard
B carotene ishowed that 85.4 per cent of B carotens was
absorbed from the standard and 61.4 per cent from smaranthus

and T6.T per cent from leaf protein.
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i

Studics were sonducted by Rajalakshmi gt al (1977)
on adult men of the comparative ressponse of serum carotens
and vitemin A levels to supplementation with 1800 pg of
carotene provided by leafy vegetables and 600 pg of
vitamin A palmitate in o0il, The inerease in serum vitamin A
(pg/100ml) in the groups fed leafy vegstablss and
vitamin A were 15 and 16 as ageinst 2 and { in the fed
and non fed controls. The corresponding incrcase for
the ssrum carotene were 36, 2tol and 5 respectively.

Thus subjects.given leafy vegstebles showed at lgast as
good @ rasponae as the group given vitamin A guggesting
a high sfficiency of utilization of carotene in subjects

accustomed to dists based mainly on plant foods.



111 EXPERIBENTAL PROCLCDURE

The present iavqttigatinn|was designed to study the
iiologimal Availsbility of P Carotsms from Fresh and Dried
Green Leafy Vegetables on Preschool Childremn. The .

procadure eonaisted of Lhe following stepss

A, Selection and grouping of children
Be Supolementation of $She existing diets with B carotene
and C. Evaluation of the fseding trial

A village Vadamadurai of the Psriamaickenpalaysm
Block situated 11 km north of Coimbatore city was selectad
for carrying out the studye The village had & balwadi
with 45 children of ‘foua to five years of age, participating
in the CARE Feeding Pregwamms. Another group of 30 children
of the same age group, of attending the balwadi but
participating in the CARE Feeding Pzegzaunt woer: also
selected for the study. All the children pagpticipating
in the feeding’progra;mo roived B0 ¢ of Balahar daily
in the form.of Uppuma, but no gresn leady vsgetable of
any kind was fed to theme A group of 15 c.ildren of the
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same ags not participating in sny fecding programme ssrved

as contrals,

For all the 80 ehildren selected initial heights
were recorded using a measuring tape, fixed on ths wall,
to the nearest 0.1 cm. Welghts were recorded using a
spring balance .0 the nearest 0.1 kge A socio economic
cum distary survey was carried out by the investigstor
to find out ths sconomiec background and dietary habits
of all the children sslected. The ssventy=-five
sxperimsntel children wer: divided inte five groups of
15 ch.ldren sach, compurable in their msan initial
height, weight and their socio ecenomic background .and
designated <s A, By, C, D and E for reéﬁiQing different
sup lements, The mean initial heiohts and weights of
the selected groups of children are present d in Table I.

The individual values are givsn"in Appendix A,
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TABLE I

THE MEAN INITIAL HEIGHTS AND WEIGHTS OF
THE SELECTED CHILDREN

.-_-“--‘-‘-‘--”---ﬂ-----~--

Height' wedght
Group (cm) . (’kﬂ)

.‘---‘---“‘O-‘-‘-----“---.

A 87.5 - 1.7 |
B B7.4 11.6 |
e 874 11.4
D 87.1 1.4
€ 87.5 11.3
F B7.6 11,2

- W & & W @ B ® W B @ P D W W @ W W W G G W WS W G W W W

The two P carotene sources selected for the invastigation
waere fenugrsek ond drumstick leaves both in the frash us
well ss dried forms. The drying waes carriod out in the
out door but not under dircct sunlight, to pre-ant the
loss of B carotens. In thie s?udy a standard B carotene

f
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- |
source, a commercial BDOH praepsrastion was chosen to compare

the utilisation of the vitamin against natural food

sourges. The P caxotene content of the fresh leaves

ware sstimated using the overnight sxtraction procedure of
Thompson gt a3l (1946). Weighsd guantities of the fresh

leaves were dried as describsd above and thess samples were
estimated for P ceretsns content. The B carotene content

of the commercial P carotene preparation was also estimated
uaing the above procedurs. The values aobtained in

comparison with the ICMR value ars presented in Table II.

TABLE 1II
P CAROTENE CONTENT OF THE SUPPLEMENTS (ug/100g)

W G G W b W W @ T W W W B W@ D o W G W @ T W W G N ® B " ~

Freeh ICMR Dried Percentage
values values 1leaves loss

- @ W e @ @ W @ A W W W@ B W B @ W B o= @ @ @ @ B W WD G B -

Drumstick leaves 5,925 6,780 3,643 38 51 ,
Fenugreek leaves 1,967 2,340 1,202 3a 89

The contents sstimated wer: found ta be lower
than the ICMR values. Drying of the leaves resulted in

about 38 per cent loss of carotene in both the leaves, !

) /gsﬂﬁ‘lf‘ﬁ
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2.

Initially five children from sach of the sxpsrimental
and the control groups werc sslectsd randomly and a three
day food weighment survey was carried out to determins
the B carotens content of the normal home diets consumad
by the children. The weight of the raw ingredients
used }or each meal, the total weight of the cooked food
and the amount of food consumed by the individual preschooler
were waighed for a period of thres days and the raw
ingredienis consumed wers computed, The mean p carotens,
retinol, protein and iron content of the diets was
cochletad using the Food Composition Tables (ICMR, 1976).
From the data it was found that the daily int ke of

B carotens in the home diet was only about 137 ug as .

against the ICMR recom endad allewsmnce of 1200 ug.
|

3. [Essdiog tha ghildisms

fFor thes supplementation of the diets e quantity of
1200 pg of B cerotene was decided as per ths prococdurs
followed by Lala and Reddy (1970). The details of the
supplement given to different groups of children is

prcsanted in Table Il1.
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TABLE 1II1
SUPPLEMENTS GIVEN TO THE DIFFERENT GROUPS UFCHILDREN

- @ W W = W W an W ga W W S S W W W B B W S ® B W W W G - - - -

Supplemant (uality of Carotene condant

Groups given the supplement of ths supplemant

- @ o W W G W @ @ W W W e W W@ W @ W G W - W P B B g G S o

A Fresh Fenugreek
1 -aves 50 g 1200 ug
B fFresh Drumstick
leaves 20 g 1200 pg
c Dried Fanugreek '
lsaves 75 g 1200 pg
D Drisd Drumstick !
lsaves 45 ¢ 1200 pg
£ Stendard P carotsne - 1200 ug
F (contral) Nil Nil Nid

The daily supplement was given in the form of greens
koatu. tpa preparation was first standardissd and the
most acceptabl~ oreparation was selected for feeding the
children, The quantities requi;ed for feseding different

groups were s:andardised in terms of cups and spoons.

Children in Group € were fed 1200 ug of standard
B carotens. The teble was diluted in coconut oil to obtain
a required dilutione. One ml of this solution was equivalent
to 1200 pg of P carotens. The P carotens solution was given

orally to the children to Group £ every day aftasr lunch,
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The childrwg in the balwadi were fed Balahar
Uppuma svery day. The Dalahar was supplied by CARE at
the rate of 80 g per child psr day, The 30 children
not attending the balwadi slso received the same quentity
of Up umas, The experimental groups wers seated separ-tely
during the feeding time, Yhe daily attendance rcocords
were Paintninsd throughout the experimsntal period of

two and a half months. |

C. Eyoluation of feeding tria)es

The criteria used for the evaluation of the feeding

wereg
{

1s Serum vitemin A levels - .
2. Fagesl excration of B carotens
3. Clinical picture

and 4. Blood Haesmoglobin levels

1. 5 ta A els

The serum vitamin A level gives a picture of the
vitemin A siatus of the individual, snd it may be rugarded
as an extension of ths boedy pool (WHO, 1976). In view
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of this the serum vitamin A lsvels of the childrz>n was
estimated at the beginning and end of the study; The
five child:en who were sslected for the initial weighment
survey were chosen for thic also from all ths eix groups |
and three ml of venous blood from each of the sslected
child was drawn with the help of a8 trained techniciane.

The serum vitsmin A level was eatimated using the tri—

fluorcacetic acid method of Neeld and Pearson (1963)

(Apphndix Ble

2. asca X n o ] nes

As 40 per cent of ingested B carotens is excrsted
in the faeces, stool examination:will give the amount of

B carotens utilized by the individual (Rao and Rao, 1970).

Stool samples of thc selected five childresn from
each group were collected for three conascutive days prior
to the introduction of the sypplcmants. Following the
B carotene supplementstion, Fageal samples were col ected
from the same children until thn{earotane conient of faeaal
samples was the same féin two consscutive days, It was

observed by Raa and Rae (19T70) end Lala and Reddy (1970) that
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most of the unabsorbsd ccrotens from the ingeated sources
was excrated within 48 haurs-uftef consumption and on the
third day the faceal excretion had returned to basal
levels. Fagesal samples were co{lactad deily, weighed

and blended. Aliquote were analysed for P carotene conteante.
I

The amount of caratone excreted on the unsupplemented
diet was subtracted from the amount of carotene excreted
aftar the supplemsnt was given end the differencs was
taken as carotene unabsorbed from the distary sup: lecment.
From this the per cent absorptioT of carotene was calculated.
The esstimation was done using ths procedurs of‘Jaganathan

and Pstwardhan (1960).
3. - a ctur f hi s

The clinical assessment is based on the recognition
of certain physical signs. This can be used to evaluate
the change belisved to bs related to inadequste nutrition-

superficial e ithefiall tissuss, eys, hair, and buccal

mucosa (Jelliffe, 1967). |

Hence a clinical assessment was carried out for
all the 90 children with the help of a physician both
at tha beginning and at the end of the study ueing the

ICMR Clinical Survey fomms.




4, oaod haemoglobin 2183

Resulls of some recent stiudies undertaken at the
National Institutéon (1977) have suggested that vitamin A
may play an important role in hasmopoiesis. Daily
gsupplements of vitamin A resultaed in significant increese
in lsvels of haemoglobin from 9.320.,55 to 9.9 &£ 0.49 g/100ml
in children. In the light of this finding the blood
hsemoglobin level of the children selscted for thco weighment
survey was sstimoated both at ths commencement and at
the temination of the feading, The method followed
was the cyanna%haemoglobin advocated by the ICNKD {1963).
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IV RESULTS ARD DIﬁCUSSIDN

The pressnt investigation was aimed at assescing
the biological availa biliky of B cerotene from frash and '
dried green leafy vegetables on preschool childrsn. . ,”"i
Differnt sources of B carotene namely the fresh and dried
forms of fenugreek and drumstick leaves and standard T

P carotenc were supplomentsd in the diets of five groups

- Ao

of preschool children for @ period of two and a half
months in @ rural arsa, The results obtained in this

study are discussed under the following headss -
i

A, Soecio-sconomic background of the children

B, Diet and nutrient intake of the children

€. Changes in serum vitamin A lesvels

D. Absorption of B cerotens from different supplements
E. Changes in the clinicsl pigture

and F. Changes in blood hasmoglaobin levels.

A. BHocio sconomic backgrouynd of the childrens

The families of the target beneficiaries belonged
to the poor as wecll as middle income groups with an income
|

range of rupeas 175 to 775 per mensum. Thirty per cent
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i

of the familiss spent 51 to 60 per cent of their income

for food, 4T.6 per c:nt spent 61 to 7O per cent for

fo.d and 22,4 per cent spent T1 to 80 per cent for food.
Semi skilled labour imn textile mills and co.li (day labour)
were the main occupstion of the parents of these targat
children, All the children were from nuclear femilies.
Among the porents 21,32 per cent were illiterate in the

groups studied,
Be Diet and nutrfent intokc of the gchildrans

A three day food weighment survey was carried
out for the randomly selscted five target children from
each of the six groupse The mean food intaks of the
children as computed from .he daéa are presented in

Tablas IV with the details in Annexure C.

e



TABLE 1V

MEAN DAILY FOOD CONSUMPTION OF THE. TARGET
CHILDREN"

WD a @ W W @ A W B W @& W@ G WU @ G W W@ W S W G V> G B W W ®

Juantity consumed by the
RDA - <target children (g)_

foode 1CMR - -
(g) A B (o D 3 F

Careals 200 215 220 218 210 220 1858
Pulses 60 25 22 27 20 25 19
Green leafy

vegetables 7% 15 15 10 8 12 10
Other vegetables

Roots and Tubers SO - 40 32 44 41 35 A0
Fruits 50 15 10 8 11 10 -
Mmilk and milk

praducts 250 40 30 25 35 40 20 .
fFats and oil 25 185 12 i0 15 21 18
Sugar and '
" jaggery 40 20 22 19 17 20 15

b
]

* The children in Group A, B, C, D and E reesived 80 g
of Balahar and Tg of salad oil through the fe .ding
programme,

RDA « Rscom ended Dietary Allowances (KMR, 1976).
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In all the gr.ups of child:en studied the mean
daily consumption of cereals was greaster than the ICMR (1976)
recommendations, This wae mainly due to the supply of°’
80g of Balahar through the fe ding progs¥emmss. Children
in ths control group received a slightly lesssr quantity
through their home diets. The consumption of pulses,
veg;tablea fruits, milk, fats and oil andsugar and jaggery
were below reeammended allowsmnces of ICMR(1976)s The
mean econsumption of gresn laafy veyséasbles was found to
be very low, namely, 19g per day as against the rocem=msndad
quantity of 75g per day,

The common breakfast items among the selected
families were, left over rice, uppuma, iddli or cholam kali.
For lunch rice or cholam was used with sambar, occasionally
a separate vegsestable prepiaration was also made, The same
rice or cholam keli and sambar was kept for dinner also.

In the lower income familiss the night meal usually
consisted of either boiled tapioca or sweet potatoes,

Thus the family menu did not hpvé much veriation or variety.
The food was cooked only once & day either in the morning

or st night, in &8 few casecs it was twice & day,

The poor diet habits and deficient food #ntake were
governed by several treditional, unscisntific beliefs,

The food beliefs prevailing in the society are ss followss
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Leafy vegetables if consumed by a pregnant women
will cause her baby to bacome dark skinned.

Papaya if saten during pregnancy d:mages ths foetus
No vegetablee should be consumed after delivery

as the wounds of the uterus take & long time to
hesal and may sven turn septice.

Consumption of grasen lsafy gegetables by young

children causes diarrhosa, dyssentry, itching and
seizures.

The mzan daily nutriont intake of the sele.tsd
children was calculated from the food consumption data,
The maan caloris protein, iron and carofens intake of

)

the selected child en are presented in the Table V with

the individual valuss in Annexuxe D,
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TABLE. V

MEAN TOTAL CALORIE, PROTEIN, IRON AND B CAROTERE
INTAKE OF THE SELECTED CHILDREN

.ﬂ-’---‘-’--“‘-'---ﬂ-‘------‘-

Groups st died
- a» W e - e & W =

A B C D E F

-'--"-’---ﬁ”-‘---‘”‘--‘-‘Q“-“
)

Nutrients RDA

Calories (Cal) ' 1500 1154 1252 1127 1224 1250 %00
Frotein (g) 22 21.94 24,55 22,06 21.10 23,54 18,38
Iron (mg) 15,20 12,57 13,29 12,50 12,35 11,83 10.91
B Carotene (pg) : 1200 137 253 74 99 169 90

----uﬂnﬁ‘--comﬂqﬁnﬂuﬁ-n-‘---‘o--

RDA = Recomnsnded Distary Allo ancss (ICMR, 1976)

Notes The balwadi diet sugpliad 305 calories, 11.84g
protein, 3.2 wg iron ond 16 pg P carokene to
the children in Groups A, B, C, D and E.

The main lacuna in the diets of the preschool
children was a food gap and not & protein gap as raported
by 6opalan gt 2l (1973) and Srikantie (1973). The mean
cslorie gap .bserved in these groups of children vanged
from 16.5 to 2647 per cent. The highest deficit was
noticed in the control group childrens. Thus in a cersal
based diet if the caloris gap is closed by an sxtra
cersal pulee supplement,- chs c:loric gsp is shortened with

an increassd protein intakes But the deficiency of vitemins

.
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; |
The intake of protein was/very disappointing as

all the experimental children received more than 20g/day.
The children in the gontrol group received the lowest

}
quantity of protein namely 18.3? g/day.

§
The daily intake of iron ranged frem 10,91 mg in the

control group to 12,57 mg in thalﬁxoup A, .1t can bs
interpreted that all the children received a mesagre

!
quantity of green leafy vegctables rssulting in a daficient

intaks af iron.

The mean distary intake of B carotene of all the
subjects was s low ss 137 yg from their home diets.
The balwadi‘aupplaaenta providndlonly 16 pyg of B carotens,
The low intaks of preformed vitaQin A or B carotane was
also dues to an inad:quate consumption of green leafy
vegetables, other vsgetabls. aadlmilk and milk ptuducts.
The B carotens intake from the h;ma diet met only 20 to 23

per cent of ths ICMR recom~ended distary allaowance (1976).

C.

The mean initial end the final serum vitamin A
lsvels of the control as well as the sxperimental groups

|
of ghildren who weres fed different sources of B carotene,

|
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namaly, fresh and dried fenugreesk and drumstick leaves

and standard B corotsne along with the baluadi sup:rlemsnts
are given in Table VI along with the statistical

analysis and Figure 1. The i;dividual values ars given

in the Annexure €.

——
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pg/100 ml OF SERUM VITAMIN A

25 L

20 <

RN

. \h:\;"L

DA \"- \:\\\

- Initial serum vitamin A level

E:] Final serum vitamin A level

B.
C.
D,
€.
Fo

Supplemented with
Fresh fenugreek leaves
Fresh drumstick leaves
Dried fenugreek leaves
Dried drumstick leaves
Standard B carosene
Control

Scale: 1cm = 2pg of vitamin A/
1 Oﬁug.

GROUP
FIG I

MEAN SERUM VITAMIN A LEVELS OF THE SELECTED
CHILDREN BEFORE AND AFTER SUPPLEMENTATION,



49

The main initial levels of serum vitamin A in all
the selected children were below 14 pg/106 ml. Hhen
intoxpgetod with the recommendations of WHO (1976) all
the children selected for thes investigation could bs
regarded as having the low body poal of vitamin A.
It‘was alsg obsarved that the control children in
group F had the lowest initiesl serum vitemin A levels.
It could be related that thaese children did not participate
in the balwadi feeding progr.mme which supplemented
11,08 g protein and 305 culories per day., The low
protein intake might be the cuuse for .he lower initiasl
g;rum vitamin A levels as Murth gt al (1976) have
observed a positive correlétion sxisting between tha protein

{ntake and the serum vitamin A lesvel.

Su plementéng 1200 ug of P carotene for a period of
two and a half months had increased the serum vitamin A
lsvels in all the five experimental gr.ups. The
increments ranged from Te4 pg in Group C supplamented
with dried fenugreek leaves to 8.63 pg in Group E
supplemented with standard P carotene. The increments
. _ observed in all the fiva*aupplenonted groups were

signific:ntly higher than the initial values at five per cent

Thp o0
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level. This indicates that in these children, B carxotens
was not only abs rbed adaquatcl; but also’'converted to
vitamin A and utilized wsll. A similar observution

. has been reported by Pereira and Begum (1968) who found

an incrsase in thes serum vitamin A levels in children
after feseding green lsafy vegetables for three mo;ths.
Lala ond Reddy (1969 and 1970) aobtained this effoct

in as short a periocd as fifteendays.

i

The children in the control Group F, however
registered a slightly low:r valus when comparsd with
the initial value (=1.51 pg/100ml). But this decrsase
was not statistically significa;t'

When the mean differance in the serum vitamin A
levels obtained for differsnt groups were compared
amongst themeslwes it was observed that all the children
in the experimental groups had regist-red a statistically
si nificant increase over the children of the control
group who were not given any supplenent, The Children
in Group A and C who were faed with fresh and dried
fenugreek lsaves r:gistered T.56 and 7.40 pg of vitamin A/
100 ml serum respectivelye. whersas the children in Groups B
and D who wers fed with fresh and dried drumstick lsaves
registered a slightly higher value, namely B8.14 and
8.17 pg/100 ml rospectively. The results of the study

by Murthy et al (1976) alsoc showed an incresse of
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8.7 pg/10dml in.a period of three months after fesding
1200 pg of B carotene per day from different eaources.
The statistical comparison between the fiue exparimental

groups did not tesveal any appreciable differsnce.

at intake of a and the

parum vitamin A lavelss L

A positive corrslation was observed between the
intake of carotene and serum viéamiu A levels, tthen
the initial and the final data obtained for all the
six groups of children were compared, The cor slation

for the totel group wes found to be + P.83.

The medn intake of B caratcne, the quantities

excrcted throunh fasces and the percentage retention of
B carotene from the fiws different sources of supplements
are presentsd in Taeble VII with the details of th

jindividual valu-s in the Annexure F«
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i

All the children in the fiwe exparimental groups werse
consuming more then the recom:ended allowance of p carotens,
The children in the control Group F were consuming the
lowest guantity ot P cerotche namely 90 pg/ldaylan; their
mean daily sxcretion was alsoc the lowsst being 48 uge.

The supplemsntation of 1200 pg of P csrotene rssulted in
an increase in ite féecal excretion in all the five groups.
The B carotene excreted through faacas ranged from

238 pg to 541 pg in the sup  lemented groups.

In children in Group E fed with the standard
B carotens recoivod the highest rate of absorption being
84.58 psr cent. Murthy gt 81 (1976) have r;potted
85.4 per cent ab.orption of B caro ene from s#andard

p carotene supplementation.

The children in Groups A, B, C and D registered
59,10, 60.99, ST.69 and 58.35 per cani B csrotene
absorption respectively. Though the children in the
control group had the very low intake and excretion the

mean absorption was found to bes 55.59 per cent.
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Similar valuss have also besen observed by Reddy (1970),
It was noted that the mean ebsorption of B carotene
observed in children of Group € was found to be
significantly greater than that of all the other groups
at one per cent level and at the same time the control
group children revealed 8 significantly lower value when
compared with that of groups A, B, D and E, The msan
absorption obtained for Group A was significantly greater °
than that of Groups C (P< 0,05) and D (P¢0,01) and

significantly lower than that of Group B (P<0.05),

The children in Group B recorded & significantly
grsater increase in B carotens absogption than that of

Groups C and D.a~d F at one per cent lavel.

E. Jmproyemapt:in fhe clinical nictures

The initial and the final clinical picturs of
ths exparimental and control gr&up childran as svaluated

by the physicisn is presented in Table VIli.
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when the study was started many of the children were
gsuffering from anaemia, B complex deficiency as well as
mild forms of the vitamin A deficiency. Ths supplemsntation
of B carotens reduced the symptoms in all ths expsrimental
children. The consumption of green leafy vegstables also
helped tham to be frse from angular stomatitis and blseding
gumse Howsver no changs wes obssrved in the case of

the children in the control Group F.

F. Lhanges in blogd hasmoglobin lgvelss

The blood hasmoglobin content of the finger
prick samples of blood of the children estimsted at the
beginning asnd at the end :f the study are presented in

Yable IX with the individual values in Annixure Ge
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Judged by the WHO standards (Davidson gt al, 1973)
all the salacted childrsn were found to be anaemic in the
baginning of the gtudy but tnwa:dp the end there was an
increment in the blood haemoglobin levels in all the
children receiving the B carotens supilementation. The
mean increments obssrved for the five sxperimentsl groups
was 0,77, 0.84, 0.85, 0,90 and 0,78 g/100ml respectively.
The results corroborata‘with the findings at the National
Institute of Nutrition (1977) which has sugyested an
important role of vitamin A inahaenopoinsis. It has
been reported that the daily supplements of vitamin A
resulted in a significent increass in the levels of

hasmoglobin from 9.3 to 9.9 g/100 m1 in children.

1

The children in Group E, though registered the highest
B ceraotene absorption did not record the highest increass
in blood hasmoglobin lsvels, This might be due to the
fact that ths green leafy vegetables not only supilied
B carotene but also considerable quantities of iron and

ascorbic acid, the wo impertant haemopoietic agents.

When the mean changes in the blood haemoglabin
lavels was compared betwe-n the groups none of the differences

wer: statisticcully significant.
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Thus it could be conéiudcdlthat the supplementation
of B cerotens through the fresh a;d dried forms of green
lesafy vegetables or standerd P caraotene preparsation in
the diets of preschool children would irprovs the
vitemin A nutritional statgs aof children within a short
period of two and & half months. Hence the lesafy
vegetables could be used to reducs the menacc of

vitamin A deficiency in the de=veloping countri-s,

PR —

—_—




v SUMMARY AND CONCLUSION

|

The presant investigation was aimed at investigating
the biological utilization of B éerotene from fresh and
dtded genugresi: and drumstick leaves on preschocl children,
ssventy five preschool ¢hildren of the ge group four to
five years were selscted from € villasge Vadamadurai in the
Perinaickanpalayam Block and divided into five groups of
15 each bassd on their mean initial heights, +eightse ond
socio esconomic lsvels. The target ch ldren were
participating either in the balwadi fe ding progrumme or
the CARE feeding program:.e and received 80ge Balahar per
day in the form cf uppumae. The four ex;arimuntal groups,
namely A, B, C and D received 1200 ug of B carotene
through fresh fenugresek and drumistick lesaves and dried
fenugreek and drumstick lsaves rcespectively, in the form
of a kootue The children in Group £ were supplied with
the same quantity of stondaerd B carotane in the form of
a pharmacsutical preparations Another group of 15
children (Group F) not raceiving any supplementation served
as 8 control. The feedin: was carried out for a8 period
of two and 3 half months, Diet and nutrient intake of the

l
children, changes in serum vitamin A levels, absorption of



B earateae, chanjes in the clinical picturs of children

and their blood haemoglobin levels served as the criteria

for the svaluation of tha study, The resultas of the

study rovealsd the followings

1.

2.

3.

¢

v

The home diets of all‘thc children supplied an
adequate quantity of ceresls but consumption of
all the othsr fo . ds were deficient. As a |
result the diets eere found to be deficient in
calories with a calorie gap of 26,1 per cent.
The dietary intake of B carotene of all the
children was founu to be only 137 ug from thsir

homs dist, as against {the recommended allowance

cof 750 ug per day,

The children with a8 lower dietary intake of

B carotens and ¢¥itamin A had a lower body pool

.of vitamin A initiclly, raflected by less than

14 ug of vitamin A/100ml serum.

Supplementation of the diets with 1200 ug
B caretene r:sultsd in an increuse in the
concentration of serum vitamin A levels

ir:eapective of the a?urcs of supplimant.

i
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The incremeats ranged from 7.4 ug/100 ml in
the group fed with drisd fenugresk leaves to
8.63 ug/100 ml in the group fed with ths
standard B carotene. In all the groups sxcept
the control group the final serum vitemin A
levels were significantly greater than that of

initial levels at five per cent lavsl.

Though the children resceiving the stendard

B carotena r-gistered ths highest increment in
B carotens levels the differcnces between the
groups wers not statistically significant.
Howaver the children in the control group
recorded a8 significuntly lowsr serum vitamin A
level than that of all tha sxperimental groups

at one per cent level,

The intake of B:curotsne was found to be
positively correloted with the serum vitamin A

lev:1ls,. The corrslation was + 0,83,
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The children in Group E fed with ths standard
B carotene rzgistered the highest rate of
absorption besing 84,58 per cent which was
significantly greater than that of all the
other groups at ons psr cent lavel,. whar;ae
the control group children registered a significantly
lowsr absorption of B carotens (55.59 per cent)
than all the otheor test groups esxcept C.

The absorption of B c;rotans for the Groups

A B, C and D wa e found to be 55,10, 60,99,

57.69 snd 58,35 per cent respectively.

Initially, the vitamin A deficiency symptoms

such as night blindness, conjunctival xerosis

and bitot spots wsre cbserved in all the children
along with the symptoms of anaemia and B comple x
deficiency. After the supplementation of B
carotens for 8 period of two znd half months
improvement in the clinical picture was noticed"
in all the children but no improvement or change

was obsg.rved in the children of the control group.

Ther~ was an increment in ého mean blood haemaglobin

level in all the children receiving the B carotens
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sypplenantation. Thse mean increments ohserved
for the Groups A, B, C, D, E and F were 0.77,
0.84, 0,85, 0,90, 3,780 and «0.42 g/100 ml
respectively. The diffe-ence observed betwaen

ths groups we:a not statistically significent,

It cauld be concluded that the supplementation of

the diet of preschool children with green lsafy vsgstables
or standard B carotens of a8 pharmsceutical preparation for
as short s pariod as two nd a holf months could grestly
improve the vitamin A nutritiuqal status of children,
vhen the gquantities of B carotene were kspt constant the
two sources of Yeafy vegetablss did not show any significant
difference in the utilization of 5 carotene and nor was
any significent difference obs rved betwesn fresh and dtied
forms of leafy vejetables., Though the B carotene |
absorption rate was the highest in tha children fed standard
B carotene, the chi.dren receiving §reen leafy vegetables
could obtain additional quantities of minerals and other
vitemins which w:e reflscted in their blood picture, It
should be noted that the ccnsumption of leafy vegstables
are less expensive whan comparsd with the pharmacsutical

prepurationss Hence the addition of green leafy vegetables
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should be .greatly encouraged in all the feeding programmsa.
gaoﬁln should be educated to include the leafy vegstables
in their rsgular home dietse This is an sasy workable

solution to reduce the prevelconce of nutritional blindness.

further investigations should be carrisd out
along 4his line to explore the biologicsl utilization of
all the locally availabls lesafy vegetables, Studias on
the effect of supplementdng protein and vitamin & at
different levsld along with the B carotene through leafy

vegdtables would throw more light on the subject.



L e —— - -

1 o

(R L L P Ep - — ".-"-il‘_'v_l—wf:_ e ! -‘“—.-».Eﬂ—_
. . ) .

L1LERALTURE .E.L_;I'.ED..




Adhikari, H.Rs,

vakil' UeKey and
srsenivasan, A,
(1976)

Alan Berg.
(1973)

Aman .
(1969)

Ames, S.R.
(1969)

Arroyave; G.,
Wilson, Do'
Contreras, C, a d

Behar, M.
(1963)
Bagchi, K.
(1976)

Bauernfeind, J.t.,
Newmark, He and
Brin, M.

(1974)

B‘Ck. Eﬁ
(1974)

Brown, LeRo
(1975)

Protein status and turnover
rates of stored retinol in rat
liver. JIndian Journal of

ochem and ) ’
13:278-283,

The Nutrition Factor, The
Brookings Institution,
Massachusettis Avenue,
washington, 1-8,

Medical Secrets of Your Food,
Indo=Amsrican Hospital,
Mysore, 335«347.

Factors affecting absorption
transport and storage of
vitamin A, Ths Amggigan

al of Clinical N tian,
223934-935,

Attarations in Serum Concentra-
tion of vitamin A Asscociated
with Hypoprotsinemia of

Savere protein Malnutrition.

Journal of Pediatxics,
6231920,

Thousands of children go blind,
Psople, 3312223,

Vitamins A :nd E, Nutrition
via intra-muscular or ocral

routes. The Amexican Journal

nf Clinigal Nu rition,
273234.

Vitamin A is vital for the eys.
Homa Scisncss 8835,

Death at an Barly age,
UNICEF News,¥S5:4-5



Chandras:kharan, N,
(1975)

cran.otn’ J ey and
Delicadie, E.R,
(1976)

Davidson, S.,
Pagamore, R,,
Brogk, J«.F. add
Truswell, A,S,
(1975)

Divadas, R].P.
(1974)

sta.daag R.P. and
Murth . N.K.
(1975

FAG/vHO
(1967)

i

Figuera, F,,
Mendonca, S.,
Rocha, J.,
Azevedo, M,,
Burce, G.E. and
Reynolde, J.W.
(1969)

66

Factors influencing the
utilisation of carotencids in
vitamin A deficiency states,
Xth International Congress of
Nutrition. Kyoto Japan, 166,

Malnutrition in sarly childhood,

Fgods and Nutrition, 232-5.

Human Nutrition and Dietetics,
Grzat Yritain, The English
Language Book Society, 502.

Present status of nutrition in
Tamilnadu. Nutrition in Tamil
Nadue Sangam Publishers, 12-13,

Determination of the availebility
of B carotene from carrots to
women collegs students, Xth
nterns na n

Nutzition, Svmposia a%d #47)
Lompunication, Jepan 114,

Requiremsnts of vitamin A,
Thiamine, Riboflavin and Niacin.
World Health Organization
Technical Report Series 362,

Absorption of vitamin A by
infants receiving fat-free or
fat-containing dried skim milk

formula, American uzrns
a t on, 223388,

I

N



Gambhir, K.K.,
Ranhotra, G.S. and
Wagle, D,.S.

(1975)

Gli‘k' Z. and
Reshef, A,
(1973)

Gopalan, C.
(1975)

Gopalﬂn, c.
{1977)

Gﬂpalaﬂ' CQ'
Ramasastri, B,V. and
Baslasubramanian, S,C.
(1976)

Gopalan, C.,
Swaminathan, M,C.,
Krishnakumari, R.K.,
Hanumantha Rso, D. and
Vijayaraghavan, K.
(1973)

Gopalan, C. amd
Vijayaraghavan, K,
(1971)

Gronowsks~Senger, A, and
WUlf. Ge.
(1970)

67

The sffect of throid activity
on ths conversion of curotens

to'vitamin A, o India
Q al of N on apd a ;
2877,
|

Vitamin A status and related
Nutrition programme of childr-n
in East Jerusalem. The
Amerigcan Journal of

Nutrition, 26:1229,

The terrible ravage of male

nutrition.  (ourtier,
75124~25,

Nutrition and rural development.

Akaghayani XLII36=7,

Nutritive Value of Indian Foods.
Indian Council of Mzdical
Research. National Institute of
Nutrition, Hyderabad,

Effect of caloric supplementa-
tion on growth of undernousished

childran. A zan n
linical ’
035 J=5 .

Nutrition Atlas of India,
Netional Instituts of Nutrition,
Hyderabad. |, ..

Effects of dietary protein on
the snzymes from rats and human
intestines which converts

B earotens to rstinol., gJournal

of Nuytzition, 100:300



1CNND
(1963)

Iimozi, Se.
(1975)

Jean Mayer
(1978)

Jelliffe, D.B.
(1966)

Khan, Je.
(1970)

Kamath, S,K.,

68

Manual of Nutrition Surveys.
Washington D.C., US. Government
Printing Office, 142,

Conversion of B carotens into
vitemin A studised with a
fluorescence microscopy and
photometry. Xth Intsrnatjonal

Gongress of Nutrition Absgtracis
af Pepers. 114,

Malnutrition, population and
development, The vitasl links.
bsople, J:3.

Priorities in Child. Nutrition
in Developing Countries.

Study prepared by Prof Jean
Mayer, E/ICEE/L. United
Nations Economic and Social
Council Report.

The Ass ssment of the Nutritiorsl
Status of the Community.

Geneva, World H-alth Organisation,

10,

The vitamin A absorption test.
Il1. Studies .on children and
adults with disordare in the
alimentary tracte. Second

gg¥;na; pf Geatroenterclogy,
53185,

Distary protein and utilization

Macmillan, J.B. and of carotens or retinyl acetate
Agnrich, L. ‘ in rats. Jourxnal of Nutrition,
(1972) . 102:1579-1584,



Kamel, W,
(1974)

Karyadi. n..
Farwatjo, Lg. and
Santcso, 9.
(1975)

Katona=Apte, J.
(1977)

Kothari, L.K..

Lal. K.B..
Srivastava, D.K. and
Sharma. Re

(19711)

Kusin, J.A.,
Reddy, V. and
Sive Kumar, B.
(1974)

Lalﬂ. V.R. and
Rdey Ve
(1970$

Mahalanabis, D,
Jalan, K.”O'
Majitra, TeKe and
Agarwal. S.Ke
(1976)

69

The nature of vitamin A Deficiency
in Jordan and Bangladesh, in
Vitamin Deficiency und Blindness
Pregantion, Amarican Foundation
for the Overseas 3lend. New Yorke

Protecting children from vitamin A
daficiency in Indonesia with
special reference to crash '
pravantive ptogramma. Xth

nal [} rition
ﬂhgt;ﬂgtg of Eagg;g KR

The socio cultural agpects of
food avoidance in &8 low incoms
populetion in Tamil Nadu, South
India, Enyironmgntal Ehild
uea;th. 23:85-89,

Correlation between plasma levels
of vitamin A and proteins in

childrene. Tha Amsrican gg¥lg %
of Clinical Nytrition, 243510«512.

Vitamin € sup;lements and the
absorption of a8 masuive dose of
vitamin A, Jhe Amgcican_Jouzrnal

of Clinical Nu:irition, 273 775=T776.

Absorption of B carotene from
green leafy vegetables in undor-
nourished children. The American

Jougnal %1 Clinjcal Nutrition,
23‘110‘ 3¢

Vitamin A absorption in ascariasis
America na f nicel

Nutzition, 2931372-1374,



Mathe"s' J. aﬂd
Beaton, G.H.
(1963)

McDowell, J.
(1976)

Misra, U.K.
(1974)

Mukherjee, S.K., and

Berat, D.R.
t1972)

Murthy, K.,
Geetha, S. and
stadas, RePoe
(1976)

Murthy. M.K.
Joseph, A,
Seroja, S.

Nageswara Rso, C.
(1967)

Neeld, J.,B. and
Pearson, W,N,
(1963)

Ng. TeK.We and
Chﬂng, Y.ﬁ.
(1977)

70

Vitamin A and carctene
utilization in protein deprived
rats. an n na

Biochemiatry, 4711543

Sunsghine and darkness,

UNICEF News, 90:111-13,

Effects of retinol on liver
lipid metabulian in rats,
and B a

Chemistzy, T TEIA AV LFR

Karatomalacia and intestinal
helminthiasis,. ndian na,

of Pediatrice, 39:197

Biological utilization of
B caroteans from amaranthus and
leaf protein in pres-heo 1

children, Ihsalgﬂiaa_iagsnsl
it a L% ’

J1295= 8.

Avajlability of B carotene from
carrots in a human feeding
trials. £

] 5' 7.

True vitamin A valus of some
vegrntables, na

] n apnd £
43

Macro and micro meth ds for the
determination of serum
vitamin A using trifluoroacetic

acid. .Jgaxns&.a:.ﬂuﬁa&&ien.
79:1454-462,
Serum vitamin A levels of two

rural communities in Malaysia,
I - al of gpice

Padiatr and Enyironm
d Hea s 28394,



NIN
(1973)

NIN
(1971)

NIN
(1975)

NIN
(1977)

Dey Khoen Lisn,
Lian Tjey Tie,
ROSS. c £0’

Prewiranegara, D.D., and

yorg¥ P
(1967

Uomcn. HeAsPoL,
(1969)

UOMOH. HoeAPole
(1972)

Damaﬁ, HoAJP,C,
(1973)

Oomen, H,A.P.C.
(1974)

OMBﬂ. H.A.P.C.
(1976)

71

Why is the preschool child
vulnerable to malnutrition,

Nutrition, T:7-8,

A Menual of RLaboratory Technigues,
Inifan Couneil of Medical
Ressarch, 185«187 L1146,

i

Annusl Report, National Institute
of Nutrition, Hydarabad,
162,163,

Vitamin A and haemopoissis

NIN Annuel Rgports, 63-62.

Red palm oil in the prevention of

* vitamin A deficiency., A trial

on preschool children in Indonesisa.
The Amgrican 4%g§gal of Clinical
utrition, 2031267,

Clinical apiduuidogy of xornphthal-
mia, T A gf

Llinis_é_ﬁs_z$iian 223 095

Hopovitaminosis A as a public
health problem,. Tropical apd

Leographic Medicina, 241344,

Hypovitaminasis as a public health
problem, Food and Nutxition

Notes and Rsviews, 3018991,

Vitemin deficiency, xeraphthalmia

and blindness. Nu® ition Revieug,
3231462,

Vitamin A deficiency, xsronhthalmias
and blindness, Nutrition Review's-
Present Knowlsdge in Nutrition,

New Yorke. The Nutrition Foundation
Inc, 75=77.



Oomen, H,A,P.C, and
Does Schate, J.T,.

Pﬂtwardhan' V.N.
(1969)

Pereira, S,M. and
Begum, A,
(1968)

PAC
(1976)

Pexeira, %,M. and
Bagum, A,
(1969)

Parﬂir.. 5."0'
Begum, A, and
Dumm, M,.E.
(1967)

Rajaslakshmi,R,
(1976)

Rajelsksh mi,R,,
Charig KoV ’
Advani. Mey
Chary, T.M.,
Patel, M,A,,
Mut‘lik’ A.M..
Bhat, T.R. and
vyas, A.D,
(¥975)

72

The periodicity of xsrxophthalmia
in South and East Asie,

tcology of Food ond Nutrition,
2323T=217,

Hypovitaminosis A and epidemiolc

of xeruphthalmin. Amarican
na 4 a trit ’
22 06. '

Studies in the prevention of
vitamin A deficisncy. Jndjan

Journal of dedicol Hesesgch,
5631362-369.

Vitamin A Enrichment of donated

foods. Protein Advieory Group
Bulletin, 1117,

Prevention of vitumin A
deficiency, Ihe American
Journal of Clinicsl Nytrition,
221448,

Vitamin A deficiency in
kwashiorkor. The A
nal o inical tri
9

Preschool child. Malnutrition,
pattern, prevalence, prevention,

Baroda Journal of Nutxition,

3!1-390~

Comparative availability of

B carotene in differsnt vegetable

as conpared to that of pure
carotens and vitamin A,

gafoda Journal of Nutrition,
21 03- 9Q



Rajalakshmi, Re,
5611. S.5. amnd
Rremachandran, K,
(1974)

Rakalakshmi, R,
5ail, S.5. and
Ramachandran, K,
(1977)

fRamalingaswamy, V.
(1975)

Ramana, K.,V.R., and
Singh, M,

Rankov, 8.
(1976)

Rao, C.N, and
Rao, B,S5.N.
(1970)

Raa, M,5.5¢,
Thyagarajan, K.,
Kishore, G.S5. and
Cama, H.R,

(1974)

R‘ddy' V. and
Sivakumary B,
(1972)

72

Studies on the availability of
carotene in leafy v._gsetables in

adult men, Baroda Jgurnal of
Nutrition, 13129,

Studies on the availability of
carotene in leafy vegetables in
adult men, Arogva, 3:115t,

Medicine, Health and Human
Development, IXth Jewaharlal
Nehru Memorial Lecture,

New Delhd,

Nutritional efficiency of
Lugerne lsaf protein as & source
of B carotene in rat diets.

ndia urnal of Ex a

Biology, 9:378-380,.

The ralation bstwaen dark
adaplation and concentrations of
vitamin A and carotene in serum,

arnat na 8
ﬁ%sgnLnTﬁns_&uxsisiansl_ﬂsazezsn.
463100= g4,

Absorption of diatary carotene
in human subjects. Ihs “‘merican

nel of Clinjcel Nutritien,
231105=109,

Vitamin A metabolism under

nutritional stress. Intepnatio «

Jouznal of !g?amgn and Nutrition
iy argh, 421 51-158,

Studies on vitamin A absorption

in children, Indian Pediatrics,
931307=310,



Reddy, V. and
Srikaﬂtiﬂ. S. G .
(1966)

Rodriquez, S.M. and
Irwin, l.
(1972)

Scagy, Je. and
Rubid S, Ce
(1960?

Senger, A.G. and'
Ludwicki
(1975)

Simmons, Q.K. and
Mells A.Vo
(1575)

Sivikumar, B, and
Reddy, V.
(1972)

Smith, F.R.,
Gocdman, D,S.,
Arroyove, &, and
VItBtig Fo

(1973)

Sm‘th’ FQR.’
Eoodman, D.S.'

Zak lama, "oSa.
Eﬂbi. H.S.'

£l Maraghy, S, amd
Patwardhan, V,N.
(1973) .

73

Serum vitamin A in kweshiorkor,
The Ams gurnaul

Llinical Nutrition, 183105,

A cospactus of xemsearch on
vitamin A requirements of men.

Kwaghiorkor in African children
in Durban. %Eétiﬂh Msdical
dgurﬂa;, 1‘. 7 9.

Int reelationship between
vitamin A-E and essential fatty
acids, t na na

ags of N i « Kyotoe
Japan, 114,

Xerophthalmia and blindnsss in
north and north east Brazil.
a na f
A i a .
3.

Absorption of labelled vitamin A
in children during infection.

_Jo a8l of Nt t ’
271299,

i
Idem II Treatment including
supi:lemcntal vitamin A, Ihs

Ama;isen_dssﬁnsl_zi;ilinisal
Mutrition. 26:1982-987,

Serum vitamin A retinoleblinding
protein and prealbumin co:centra-
tion in proteine-c-uloric male
nutrition I«A functional defect
in hepatic retinal releass,

a 1 of

Am
Nutzjition, 263973-981,




Smith, F.R.,
Suskind, R,.,
Thanangkul. C..
Leitzmann, C.,
Dl!, W.s..

Good "an, D.S. and
Ualon, R.EO
(1975)

Spencer, M.
(1973)

Srik antia' S.G.
(1973)

srikﬂﬂtia' S.G.
(1975)

Srikantia, S.G, and
Rﬂddy. VO
(1970)

Sﬂaﬂinathan" M.C, 'y

Sushesla, T,P, and

Thimmayamma, B.V.S,
(1970)

Thapar, VQK-
M.nahi, S.K. and
wagle 9.5.
(1973)

74

Plasma vitamin A, retinol-binding
protein and prealbumin concentratios
in proteineculorie malnutrition,
I1] response to varying dxataty
trsatments,

of Llinical Ngtrgt;on. 28:732.

Chemical changes during cooking
processing and sturage of food,

uggtij%on and Food Scisnge,
3211114,

Seientific bosis for supplamentary
feeding programmes for prsschool

children. Progeedings of the

qgsiigion Soeisty of India,
53T

Human vitamin A deficiency.
d Re f ti and
Diatetics, 20:184-230

Effoct of 8 single massive dose

of vitamin A on ssrum cnd liver

levals af the vitamxn. Lhe
iniga

nn;_aiiaa Z5e 13- 8.

Field prophylactic trial with a
si gle annual oral massive doss of

vitamin Al l&s.ﬁmszis.n.deusgql
f inical Nutrit 23:1119-122,

Effect of protsin starvation and
refseding protein on the vitamin A
status in albino rats, Jndien

[°] al o jtion ond Dietet
101233-239,



Thﬂp.t’ VKoo
Munshi, S.K. and
wagle, D,S.
(1975) |

Und ar“oad » B 05 .
(1974)

Underwood, B.,A,
(1974)

USAID
(1972) oy

vijayatraghavan, K.,
Nadamuni Naidu, A. and
Prabhad Rao, N,

(1975)

wilson, J.
(1977)

WHO
(1976)

L

75

Effect of complete and protein
starvation and refeeding casein
on the vit.min A stores in ths

albino rats, Ingiﬂn_gsufna*ﬁgi
Nytxition ond Disteticg, 121105,

Influsnce of environmental and
host factors on nuttitional

gaguircpents, >dingg of th

Sympposium sponggged Dy
alnourishme sanoe

1¢S5 apa Qe at ca

Scicnece Progremme, 29«3

The determination of vitamin A
and some aspects of ite
distribution mobilization aend
transp rt in health and disease,

yorld Regiew utrition and
Diotstics, i P

food habits in Balcutta,.
Report of U.5., AID Study,

A simnale method to evaluate the
mascive dogse of vitamin A
prophylaxis program..e in pre-

schoocl children., esdings
f ) n a d
9" )

Did foraaight pravsnt blindness,

Vitamin A deficiency and xeroph=-
thalmia, HReport of ® Joint
WHO/USAID Meeting. WHO
Technical Rsport Series

No.S9U1 2T7=20.



WHO
(1977)

’

A

Zaklama, M,5.,
Gabr, M.K.,
Hﬂrﬁghy. 5.,E, and
patwardhan, V.N.
(1972)

Zﬂklama‘ M.S5.
habr, Mooy
Maraghy, S.E. and
Patvl.l’dhan. V.M.
(1973)

76
I

Enrichment of dricd skim milk -
with specisl rsefe-ence to

vitamin A, fFocd _ond Nutritjon,
3’2-6.

Ltiver vitamin A in protein
¢cslorie malnutrition. The
rdecan Journal of nica

Nutrition, 25:412-418.

Serum vitamin A in proteine
coelorie malnutrition. The

Amer:.gan ggginag of Clinical
Nutpition, 2631202~1206,.

[
i
i

}



seo- - - Do ey - . _—— L e el
N - . -
. - ", . !
f oo
" W
1 !
1 . N .
" \ '
" " '
, .
N . ’ -
. 1
) '
- o !
. Sl N /
. ! T
LI -
L.
2
» ' . - -
. .
- 3
I~ I
1 “ M . N
T . '
, .. ) : 1
. s - Bl
. . R . _]
' it
.
B . ' . . . . " a
* i
f \ . [l
- 4 - -
" « i
, ‘ - -
.
. . ; ,
3 -0 -
12 4 '
| . - : '
. . X 1 . | .
.. oo s .
:
? .
v - ' -
. ! i h 2
) N . . . \
o -
~ - - . . “ 1
' 1 - — : . -
=t - A .
- . , . Lo
-
. Yora
- e . - TR e
= . L .
. v . . . — “ -
az - - '
. ) ) y T, . "
l -~ N ' - F Rl hadtet | - -
. - - . - -
: ANNEXUERELR il Ty
i l T - o,
_ a e
. '
_ ' Il e '
. . .
: , : K
. . N = ~ " & M
. Ln - e
e = -
- . _ s . WA a-
. ; = - . o s
. ' . " . Y
' .
! . i
X 1 . -
T L ..“ - ‘ ‘ - -
' ’ oA M . s 3
. Lo - ! B . A} .
» . . * : - ! ’
- = ' T : . X .
- - . - r
. ; . e " s ,
]
, '
. U .
. . S ‘. .
'
»
|
. .
.
. ' ’ .
. !
- - N W N
.




G°tt 0°08 5°6 o°2l o°0ot c*eL o°at D*elL g°ol §°EL c*ti o°vl ‘Gt

0°01 0°6L §°0OV S*lL 0l 0°iL 66 0Ll 5*6 §°9l G°0t S°SL  °vl
S°0Ci1 S°i8  S°ODY o8l 66 p°8L S°0t S°BL 5*0} 0°6.L 0°01L G°6L  °*€t
0*21 6*28 §°yy 5*28 0*6 g*28 0°0F  G°18 541 618 G*tt 0°08  °Z\
§°41 0°ve G6°Z1 5*28 oot g*c8  0°i1t  o°vs ool o°ve S°tL  s°v8 it
0°tl 0°98 0°il p°se 1l 0°s8  S°i1  p°se ot 0°98 0°tt 0°S8  °*Ot
0°0L S°.8 ©0°0t 0°98 S°04 0°96 S°iL D°LS 04 0°ls S°LL 0°l8 *6
S°0L 0°8B8 S°ii 0°88 021 p°88 0°lL 0°88 g°tl 0°L8 0°21 0°l8 °8B
S*1t G°68 G°yi D°68 St 0°68 0°lL 0°68 D°ElL  §°68 0°21 ©°06 °L
S*LL 0°16 0°ti 0*16 o°2Z1 0°16 0°EL 0°16 0° 1t 0°16 G*2L 0°06 °9
0°2L 0°26 §°2% C*L6 o*2t C°26 S°EL 0°26 G 0°26 0°tL  0°26 °S
0°tt S°€6 G°1i S°E6 g2t 0°€6 ©0°24 ©0°¢t6 0°St 0°E6 S*1L  S°*26 °¥%
§*21 G*c6 o0°21 o*vé G°¢El C°v6 S°21 OD°v6 ozt o vé 0°EL  D0°S6 °¢€
0°21 G5°96 G°Zi 0°Lé6 o°cl S*96 0°2L D0°96 g*El 0°96 G*Z1 0°96 °2
S°ClL S°L6 O0°El 0°86  S°¥L  0°66 0°C4 S°L0L  S°CL  0°20L §°EiL  0°S04 *1
(6%)3yd  (wo)  (By) (wd) (63) (w2) (6x) (wd)  (6x) (wa)  (6x) @o)3yb
=¥oM Jybtrey 3uybrem 3ybray  3ubrep ybrey 3ybBrem Jybryay Iybyem 3ybyay ybtem  ~Tey  ‘oN
T 3 3noag T T T3TdRo3gT T T TpTdReIgT T T T T3Tdhne3g” T T T T “gTdheIg” T T ¥ “y“dholg”
p

N3HATIHI (G31J33713S  3HL 40 1H9I3s (ONY LHSI3H

vV JUNXINNY



ot

ANNEXURE B

ESTIMATION OF SEAUM VITAMIN A (RETINOL)

P

The extraction procsiure was done, followed the

method of Neeld and Psarson (1963),

Rgagenss

(>i) Alcoholic KOH 0,5%: 5.6 9 of potasshum hydroxide was

was dissolved in 100 ml of purified alcohol.

(ii) N Hexane

(iii Chloroform
(iv) Stock vitamin A solutiont 344 mg of vitamin A acetate.’
was dissalved in chloroform and made upto 100ml. iml of

stock contains 300mg of retinol.

t diateg Standa

1. 0.1 ml of stock diluted to 100 ml 1 3Jug/ml
2. 0.1 ml of stock diluted to 50 ml s+ 6ug/ml
3. 0.15m1 of stock diluted to S0 ml s 9ug/ml

. 4, Oe! ml of atock diluted to 25 ml ¢ 12ug/ml

warking Standard

Each intermediate wa: again diluted in ths ratio
111 O and from sach standard finally 1.0ml was taksn and
2.0ml of chloroform was ad!ed and read at 620 in Beckman

Du Spectro:hotometer.
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Progcedyre

The serum (0.5 ml of less) is saponified with én
squal valuna °fi‘ N ethanolic potassium hydroxide in o f
water bath at B0°C for 20 minutess The mixture was cn‘led
and vigoro?sly shaken in ahgléls-ntoppernd tube with an
equal yﬁluna (1?1) of.N hexana-for 10 minutes, The tube is
centrifuged for 1 minute at 100g to separats the layers,
An aliquot (0.82»1) of the N hexane layer is pipetted off
for dnta:ninatifn of retinols The N hexans is ovapora*ad
from this aliquot in a water bath at 60°C in a straasm of
oxygen-fraes nitrogen. The last traéaa of Nehaxame are
removed by nit;ogan blowing &t room temperatura. The
regidue is take; up in (0.5 ml) chloroform; 1 drop of acetic
enhydride is added followed by (0.1 ml) triflucacstic acid.
The mixture was shaken vigarously and the entical éensity

at 620 'mu is determined exactly 30 sscondes after eddition of

the tri(lugxﬁiéﬂtic scdd,

." N i
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ANNEXURE D

CALDRIES, PROTEIN, IRON AND B CAROTENE
INTAKE OF THE SELECTED CHILDREN

Group Energy Prateins Iron{mg) B Carotense
(cal) (g) (ug)
A
1. 1098 19,68 12.64 129
2. 1288 23,14 14,29 141
3. 997 23,00 10.64 146
4, 1254 22.80 12.63 122
Se 1133 21,08 12.65 149
B
1. 1213 25.87 15.18 281
2. 1110 22.89 11.96 97
3. 1207 24,61 10.41 72
4, 1420 24,50 15.43 704
Se 1310 24 .88 13.45 119
1. 1100 20,03 11.46 107 .
2. 1212 23.78 13.64 59
3. 1020 27.69 12.50 67
4, 1103 22.64 13.40 52

Se 1200 21,86 11,50 84

.--‘---------‘--"--------‘-.

—— e e e
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Group

Energ

(cal

}

Praotsins

(g)

Iron(mg)

B Carotens
(ug)

D
1.

2.
3.
4.
1 S

1.
2.
3.
4.
Se

F
1.

123
.
a4,
5.

1242
1133
1065
1281
1399

1260
1465
1163
1122
1240

1230
1125
1095
1105

945

22.80
25.00
24,20
17.20
16,30

21.62
24.88
23.74
24,40
' 23 .06

16.90
17.20
18,90
19.10
19.80

11,21
13.55
12.75
11,86

8.40

10.35
11.92
12.39
12.80
11,69

10,35
11.93

9.94
10,76
11,57

74
64
231
52
58

111
98
504
165
66

85
90
a3
97
95

i



ANNEXURE E

SERUM VITAMIN A LEVELS OF THE SELECTED CHILDREN
BEFORE AND AFTER SUPPLZMENTATION(ug/100ml)

.-----C-ﬂ---‘-‘-“-“‘Q---Q.

Group

Initial

Final

A
1.

2.
3.
4.
5.

1.
2.
3.
4.
Se

1.
2,
3.
4.
S.

15,00
14.40
18,00

7.50
14,00

11.25
18.00
13.75
15,75

7.50

15.00
18.00
11,30
15,00

8.13

21.90
22,40
24,10
15.85
22.75

20425
25.80
22,00
22.50
16.40

23.70
25.80
19.20
21.75
14,00

Diffsrence

6.90
8.00
6.10
8.05
8.75

9.00
7.80
8.25
6.75
8.90

8.70
7.80
7.90
6.75
5.87



Group Initiel Final Difference

na. 15.00 23.90 8.90
2. 18.00 24,70 6.70
3. 11,30 20.30 9,00
4. 15,00 22,45 7.45
5. B.13 16.95 8.82

£
1. 18,00 26.10 8.10
2. 15,0 23.70 8.70
3. 13,85 22.60 B.75
4, 11.25 , 20,15 8.90
5, 15,00 , 23,70 8.70

F .
1. T.50 5.80 1.70
2. 11.35 9.50 ° 1.85
3. 15,00 13.75 1.25
4, T.50 6425 1.25
5, 11,30 9.80 1.50

T

q
----‘-----‘---Q-‘Q-------n
X



L1149 €08 99y ooEL 0021 611 °g
05°19 tLi 29y pO61 0ozt vol *p
00°09 €9l 65V zlZy 0021 2L °¢
€E* 19 S6L 11} 1621 0ozt L6 2z
00° 19 £06 a9y 18vL. ° 0024 182 ._n
{
Z6°8s €61 €6 LyE} 00214 iy *g
EB° LS 994 10§ ZZEl 0ozt 221 v
§Z°85 veL 15 9vEL 0ozt 9v1 °c
11°65 £6L L6V LrEL 0024 vy 2
15%8S 8Ll 9cs 62¢€1 0021 623 1
(6n) (bn)sedoey 18TP
“exes g jo  , Pedrosas’ pojesows _T9I0L  jueustddns  swok 4o,
ebejusaxay suejoie] g {6n) ejeTul Suszcxay g

¢
- o - - o - ey @& W o o - - - u» - - a» - - - - - ar o - - e e o @ - e as e - - - -

' »,
N3E0TIH] J0
SdN0YY XIS 3IML NI 3INILI0NYD B8 40 NOILdbOSEY 39v1INv3JH3d Tvi0ld

4  3YNXINNY

.




87

’

€8°LS 92L 619 8sgi 00zt 85 °S
£8°15 vzl 609 r{ T4 0021 26 *p
Gz*8g - vES zng LEPL oozt Le2 °g
SE*8s T 6vL Si9 veci . ogZt ve *2
L1°65 - - ¥SL L6S viZy - opZy ve Ml |
: a
ZvelLs . LEL biS vezi onz\y ve °S
€E8°9S . 4V 81§ zs21 00214 2s *y
26°LS : velL snsg 1921 0ozt 19 o>
8p°*ls 614 €18 6521 oozt 6S °2
FRg: 1 . 89l S6v Logy ooZi Lot S
. . 3

-

- S Gr G s W R G G Ge B o T s G G SR s W Gh G 4P G GP TP WD R BB W @ S R M AN W W W e W W

‘

peq bn b
-108qe 8U8) (bn) (bn)sedse; T
:ouuu a ﬁw peqrosqe ybnoxy3 Teiol  3uauwsyddng wmmm dnoxyg
sue301ea g pe3eIoxs

eberusdiey

susjozey g - (0R) eXejul Sudydxes g "

.



——— ——

e —

W e e A G @G W A G WP A @b @ s T qp R P B = W@ g @ W A W B W gn S W A W W > W @

_D1°ls s 60°EV 56 - 56 -

~ 28°SS§ S 96°62 L6 - L6 ‘e
. 28°vS 14 18°L€ ) - €8 °g
oL*ls 2s 60°*6¢ 06 - 06 °2
05°25 ) 8L°8S 58 - 58 o

. g

. L*v8 2L0} g*cet 9921 oozt 99 °G .

. v*98 08ty 0°E9t 99¢1 0ozt 991 *v.

6°58 Y9V G°1Ly voLY 00Z1 v0S °c.
o°vs 0601 S* 161 8624 ooz 86 2
968 294 ¢ 2eLE LIEL 00Z 4 1l *

3

- eam W W W W . @ e WP W D D S W W D W G TS G @ R T P WS D W W W W R @ w W e

*paqiosqe (6n) Amzuwnunmﬁv 4d jeTp
Que30IRa g ybnoaxyy Tejo} 3Juswarddng auwoy

30 ﬂm.ﬂ Qﬂ“ﬂ“.“”ﬁﬂﬂ ﬂwmuﬂﬂux. - = m3q0| -:- “ - .lH' - - - n—aahw
~3juedzag 10I8] 8  guegozesy g ( Aejv] eueloxey 4

"""'--"--""'.-""-'-"-'-"""



LL°6

05°6

v9°8
vice
€8°l

S

- e OB N G W AP o W @ T A G T W W G P s W W T 4 AW W W W & G W W G & W S e

- a4y G A W ga @ @ W W@ @ W s W G P e A S G & W

12°21 Ei1°t
€ES*CL 89°2Z%
'19°6  §9°01
€EL°LL Ov°El
vo° 01 v9°2Z1

3 a

- e e a9 o

26°6
vo9°it
SL°Et
2s°6
80°21

J

Tt®p01/8Y 8taaay Teuly

M O Ar W S e W A W AP T e A A% W G W & e T W o

mwonp 59°2%1

0O0*EL SS° it

Z¢i*it 09%°0t

98°01 12°01

ZlL*6 SC°EL
a v

99°01
220l
0S°6
L0°6
gl*s

3

= TtSp0176Y St8a8t tevriTul

Wk WEn ap Te W A A e B W B @& W - -

NOILVIN W3WddNS ¥3ILJY ONY IHOJ3E NIVATIHD G31I77V3S 3IHL 30 ST3IAIY NIGOTIOWIVH

9 JUNXINNY

yL*4L 22°01 LlO%6 vi*2y wl*i14 °S
vi*Z4 65°4t Le*ocr 60"t 150t °v
8L°8  2L°6 'BE°ZL  ¥6°0L 6L°6  °C
v6°04 €S°Z1 05°*9 r6°6 12°6 °3
12°6 0B°t4 €2°4L  26°8 96°z1 "1
i
3 a 3 , @ v
- - - - *oN

- e e 4



