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I  INTRODUCTION

India s the second most populous and the seventh
la{gest country ht the world, with a density ef population
ATT per square with kilometre (India 1976), It has been
estimated that the growth and fertility rate is about 8,3%
which means that by 1981 India would ocowvg8 a population
figure of Y00 nmillion, Something meeds to be done now and
urgently to arrest such & high rate of populatien growth,
if we are to advance any further in our sooio ecomomid
eonditfons « eountry as a whole, Realigsing this the
governuent of India has been engaging itself in many kinds
of family plamning activities, Limitation of birth rate
and proper birth spacing have been the two main objectives
of family plamning programme im India ageording to
Bhalla et al (1974),

Rowever it has now bdeen realized that family planning
will nebdeaccepted in developing eountries until a significant
reduction in infant mortality has been achieved (NAC 1973),
becanse people are afraid that their children may die and
by having many ehildren at—least & few may survive, This
‘6hild Survival Hypothesis® holds that onee infant mortality
doclines, parents will perceive that fewer pregnanocies only
are necessary to achieve the desired limited family size,



Against such a hypothesis, the survival rates among
the infanis:c are alarmingly low, 1Infant mortality rates
are estimated to be around 69/1000 live bdirths by Gopalan
ot a]l (1971) which is still much higher than that obtained
in technologically advanced countries like Sweden (13.3),
Japan (18,3), United stated (23.4) and Australia (18,2),

In this context of limiting the familyY sisze and
reducing the infant mortality breast feeding assumes great

importance,

The biological 1link between the mother and the
ohild continues even after birth through breast feeding
up to weaning. The psychological boundaries between the
mother and the ohild are blurred and the mothers in many
‘oultures especially in the developing countries view their
babies much more as an extension of themselves according

to Ramalingaswami (19786),

Nursing the child is an extremely ancient physiological
process, long antedatinz placental gestation, In the
opinion of Jelliffe (1976), human milk fs highly protective
agginst infant malnutrition and the associated infective
diarrhoeas, All magpmalian milks meet the highly specific
physiological needs of each species to ensure its optimum
growth and development. Recent studies of Jelliffe (1976)



indicate that there is truth in the eld wives tale that
brenst feeding has a contraceptive ohild spacing effect
whioh is related to the ancvulatory effect of prolastin
and other hormones secreted by the anterior pituitary in
response to the baby's sucking, OR: & world wide basks -
lectation contraceptiom probably has a numerically greater
rate of protectiom from pregnancy, measursd in women-months
per year, than has eurrently been achieved by technological
devices,

Jellifte (1976) has pointed out the anti-infective
properties of 4t due to its contents of I gA, lactoferrin
and Lysozyme, anti-allergic properties due te the absence
of beta-lactoglobulim and serum bovine albumin, The difference
in financial cost of breast feeding and bottle feeding are
very large, On am individual family basis the cost of
formula ean be ecompared with the axtra nutrients needed by
the lacfating women that il 800 ealories and 30 g. of protein
whioh would meanm 235-30% of the family's earning in & low

income group.

Thus the advantages of using breast milk weigh much
heavier than the sontra indications unless the n?nor is not
in a position te @0 so, However the prevalence of lastation
has declined im poorly nourished as well as adequately fed

ecommunities, This is because of insufficient emphasis and



understanding by health professionals, changing role of urban
women, pressures of commerocial advertising, the delief that
bottle feeding is the noderm way and adoption of cultural attitude
in which the female brecsts are felt tv have an exclusively

esthetioc and erotic role without any nurturing funotion,

This leads to disastrous results in the form of a rising
incidence of eorly marassms and diarrhoeal disease, because
bottle feeding is attempted by poorer women without sufficient
funds to purchase adequate guantities of formula and reasonable
home hygiene, Thus breast nilk is the safest food for every
young infants who could be mursed at the bdreast and is prodably
the hest method of providing gratification and a sense of security
to the babjes,

The first and the foremost step in successful breast
foeding is maintaining at an optimal level the nutritional status
of the mother, The matritional status of the exteregestate
infants in the first year of life depends on the local methods
of infant feeding through the fostal stores, the maternal diet

in pregnancy and om the mothers owm nutritional status,

After birth, the child still may be fed from the
mother's body, the food now being produced dy the mammary glands



instead of being supplied through the dlood stream, as
before birth, As $he baby gains in weight and becomss
increasingly active, the food supply from the mother must
inorease (Anderson 1972),

The well being of the infant depends $0 & sonsiderable
extent on the diet of 4ts mother during pregnancy and
lactation, The nursing of the child makes extra demands
on the mother, and her requirements of protein, vitamins
and minerals are increased as & consequence, Hence lactation

makes & groeat demand on the maternal organism than even

pregnancy,

Hence §{t becomes essential te ensure the health of
the surviving infant and its mother by desseminating infor-
mation on the benefits of breast feeding, eountering eommercial
pressures toward artifical fecding and by establishing
enployment policies to enable the mothers, breast feed their
infants, There is an assoofiated need for nutritional
protection of nursing mothers and the extero-gestate
through the post weaning period NiC (1973),

The starting point towards improving the nutritional
status of the mursing mothers is te know #hat they sat go
that emphasis could be placed om areas of foods whioh are



essential but not eonsumed, I% might also be interemting
$0 note the amount and adequacy of breast milk, since data
along these lines are lacking (Rao 1974) Jelliffe (1976)
opines that the figure of 850 ml/day quoted often is $o0o
high and hence more studies are necded to f£ind out the
gorrect volume of hreast milk, Xt might also be worth
finding out the age until whioh bdreast milk e¢ould be oon-
sidered as 2 sole food for the exterogestase foetus, &s
judged by the babyts weight gain, This might throw some
1ight on the sontro-.vesial question aste how long the child
oould be solely breast fed and what is the right time for
the introduction of weaning foods, Some recent investie
gations in poorly nourished gommunities into the adequancy
of breask milk as the sole food fer the extero-gestate
faetus have shown periods ¢f only 3«4 months rather than
six months known €0 de the case with well nourished breast
feeding mothers and previously reported from many developing
countries (Jelliffe 1976),

Considering the rapid decline in lactation, it
might be useful to study the impact of lastation om the
health of the infants, The present study aims at

1. Finding out the food eonsumption patterns of nursing
mothers and the resulting nutritional status,

2. Volume and eomposition of breast =milk



8, Health status of infants who are breast fed as
against non-breast fed,

and 4, The probdlem of lactation amenorrhea, It is hoped
that this study would through some Right om the
need for breast feeding and related aspects,



II REVIEYW OF LITERATURE

The literature pertaining to this study on *Nutritional
Profife of selected nursing mothers and their infants in

Coimbatore city' is dealt with under the following headings:

1. Nutritional demands during lactation,
2, Nutritional status of nursing mothers in India.
3, Studies on Breast milk,

4, Nutritional status of the exterogestate foetus
asp affected by maternal nutrition,

8. Information of infant weaning foods
6. Birth spacing and Family Planning,

1. Nutritional demands during lectationt

Rao (1974) carried a survey on expectant and nursing
mothers of low income group and found that their diets were
grossly dffictent in protective foods as well as in staple
cereals, According to him on an uvizago, a nuwrsing women
in India subsists on diets which supply about 1800 calories,
43g of protein, 18,20mg of iron and 200-300mg of calcium

per day,

Devadas (1972) exhortes that during lactation, the
nutrition requirements of the mother increase progressively



over her pregnancy nced, with two exceptionsj her eslcium
requirement is unaltered snd her need for irom returns

to that of her pre-pregnant status, Additional éalories
and nutrients are required by the mother for milk produstion
which should inorease steadily on the noeds ef the fast
growing badby, Unless a mother has - substantial diet, she
will produce milk at the expense ot“ftlu caloriesand nutrients
her body requiresy she may not be able te produce milk
adequate in quantity and quality for her baby, and she nay
loss weight and health, The ICMR Nutrition Expert
Committee (1971) assumes the average amount of milk in
nursing women im India and other developing Gountyies te

be 600 milli litres, Aceording to thie estimate the
nutritional requirements of nursing mothers have been

suggested by varfous expert Committecs.

WHO Expert Committec(1973) assumes the optimal daily
milk output of am average mother $6 be 830 ml, This
would mean an extra requireaent ¢f 600 k, ealeries 1032 g,
protein, 240 mg ealoium, 0,25 to 3,1 mg iron, 420 mg
vit, A,y 22 $9 44 mug ascordie acid, 1,8 mg Nioocin, 0,83 mg
ribdoflavin 0,12 mg thismine, 9,0 mg folio asid and 0,2 mg
Vitamin B 13,



The mean protein reguirement of Indian women during
nursing is around 60 g per day or 1.3g perkd/doy(ICMR, 197T1),
In practice, the average protein intake of nursing mothers
of the low socio economic group is only arcund 40g per day
according to Ealpakam (1972), Sehring (1970) suggzests
that substitutes for human milk are cereal based foods
and other dbaby foods animal or vegetable based for infants
and young children,

Atkinson (1970) suggests that the dietary requirements
of calelum for woman during lactation is 3 g per day, It
would appear however, that even this level of intake does
not prevent skeletal loss, The three women seleoted by
Donelson et al (1970) shows negative oalcium bal-noes
during lactating periods despite an adegquate ealoium intake
by the mothersa,

Against such great demands exhibited during lectation,
we find that the nutrition of the nursing mother is the

least cared for,

2. Nutritional status of Nursingy mothers in Indiat

Gopalan (1970) and Bhavani Belavady (1960) say, that
the dietary intake of the Nursing mother was imadequate,

10



Madhavan (1961) and Gopalan {1963) observe that in
the low socio economic group of the Indian population, the
nursing women used garlic, tamarind and cotton seed in the
dietaries with the belief that they acted =a galactogogues,
Belavady et al (1963) made a study of these customs in the
Nilgiri hill tribes, The tods mother was usually not allowed
milk during early lactation, and was given certain
glactogogues instead,

Bourne (1965) collected data on the nutrient intake
of 160 women of one week im the 2nd and 3rd month of the
nursing period aad for another one weesk, seven months
later when the hreast feeding had oeased, though the average
consunption of calories, animal protein and thiaauine was
in accordance with the recommendations, fntake of ealciwm,
iron, ridoflavin and vitamin C was relatively low assuaing
a level over 13 per cent deficit agaeinst recommended allowances,

Swaminathan (1971) points out that & majority of
women in developing countries mftor from malmatrition,
Malnutrition could be alliviated by improving food distribution
and the economic, social, educational and ounltural status
of the people, and also by controlling population and

oradication of communicable diseascs,
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Devadas and Mangalam (1970) opine, that bedause of
low socio economic status the amount they could spend on
food was deficient, Except iron, their diets were deficient

in calories and all other nutritents,

The kind of diet consumed dy the mother is important
not only {n view of maintaining her health but also for the
health of #einfant becsuse studies that are availadble indicate
that the volume Af breast milk is atgontod by the poor
mtritional status of the nursing mothers as revealed

in the next chapter,

3. Studies on breast milks

a, Techniques for measuring the milk yeild,
b, Volume of breast milk

0. Length of breast feeding

d., Composition of breast milk,

s. Technigues for measuring the milk yield:

Two techniques exist for measuring the milk yield
by the mother. (1) to weigh the child before and after
sach feed kmown as test feeding techniques, (2) to empty
the brwstty hand or wechantoally, (FAC/WHO 1967),



Both techniques have theiy drawbacks, In the first
the quantity measured represents that taken by the child
and not that secreted, which may be larger, This technigues
does not allow the taking of samples for determinations,
In the Second method it is difficult te ensure that the
breast is completely empty, Both methods suffer from $he
disadvantage that their application requires a set foeding
schedule, the introductfiem of which mey finfluence the milk
output, particularly if the mether is accustomed te feed
the infant on demend, It appears necessary to make
observations for atleast a week $o0 minimize the psythological

effeots of such procedures,

Janz demeeyer and Close {1957) have described the
many factors that may influence the volume of milk production,
They include the age and weight of the inf.nt, agé of mother
parity, and the state of health of the mother along with
individual variations,

®: Volume of breast milk:

Richard (1975) found thaty women with very inadequate
diets or frank malnutritiom have & reduced milk volume and
the energy sontent of the milk may be lowered by a decline
in the 1ipid sonstituents, Jelliffe (1976) estimated
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the amcunt of daily milk secretion of the Swedish women,
at the sixth month om 18 mothers, and found the velume

to be 736 3 140 m], Gopalan et al (1958) sonducted a
serial study of the output of milk right from the first
woek of lactation to nearly two years of lactatfion in 14
poor Indian mothers, The study revealed that the mothers
secretod between 430 to 600 ml of milk per day, till the
end of the first year of lactation after which the put
decreased to 150 ml daily,

Someswara Rao et al (1989) carried out & cross
sectional study on 184 women who belonged to the low
economie groups and were in different stages of lactation,
The yield of milk ranged betwecn 3530ml ahd ¥30ml daily
during the first year of lactation,

The National Research Gouncil (1957) ef the U.8.A,
reports that the mimt of milk increases from about 500ml
daily after the first week or two of lactation, $& about
1000m1 in the fifth month, This incre.sed out put of
milk eontinues up te the 412th month and then becomes lower,

Ghopra (1972), Feisen (1973) and Gupta et a1 (1974)
suzgest that milk producstion is affected by oral comsraceptives.
Prolactin is considered to be an important faster, Gopalan
{1958) found that in laectsting women whe became pregnantg



a marked diminutfion in the out put of breast ¢ milk, as

low ap even one ml occured after the commencement of

pregnancy,

Gopalan (1938) studied the effect of the galactagogues
1ike garlioc, cotton seed and tamarind on the yield of milk,
There was no significant increase in the yield of milk due
to any of these galacgagogues,

As the volume of breast milk reduces the mother feels
the inadequacy of breast amilk, which, indirectly atfects
the length of breast feeding,

C. Lenzth of breast feeding:

saxama and Garg (1968) say that about 20 per cent
of upper class mothers never breast fed their babies, The
ugual duration of breast feeding on 6 months to one year,
The number of breast feedings depended mainly on baby
demand,

Narayanan et al (1974) report that among the Harijans
{(low income) breast fecding cémtinued for two to three years,
In the Reddiars(middle income)47 per cent babies were weaned
by the age of 6 months, Bensal ot al (1973) point out
that 66 per cent babies were breast fed upto 18 months,



16

Madhavi (1972) explains that bre:st feeding was
continued as long as possible in a sample she studied, About
3.7 per cent childrem were breast fed upto the age four
years, only 3,7 per ocent ohildren were¢ woaned before age 2
years, that too probably because of mothers 111 health or

next pregnancy,

Matha et a] (1972) putsforth that in a group of 400
infants, 91 per cent of mothers geve the neonates a prelacteal
feed, Breast milk was condidered adequate upto 6 months,
There after, the mutritional disorders showed up and inore:sed,
Prolonged breast feeding, poor knowledge of infants diets
and delayed weaning were major causes of nutritiomal disorders

of children,

Patri ot al (1973) state that breast feeding in
Guetemala lasts for a year or more, whereas infant weaning
ocours during the first 3 months, John (1973) estimates
that 21,4 per sent of them breast fed for 3 months and 9,7
per cent of them fed for 8 months,

Ghosh et al (1976) opine that breast feeding in the
Delhi mothers is being ocurtailed rather early by a signifioant
number of mothers, Literate or older mothers tend to breast
feed their infants for a shorter time compared to flliterate
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and young mothers, The illiterate mothers on the other

hand tend to gontinue breast feeding for unduly prolonged
periods, The supplementation with liquid feeds is rather
early but the ifntroduction of seminolids and solids 4s delayed
unduly in a majority of the children, Mothers educational
status seem to have & profound influence on infant feeding

practices,

Salber ot al (1971) find that a greater percemtage
of women of the highor social classes breast feed than those
with lesser education and im the lower sooial strata, Sand
et al (1973) interviewed 2000 mothers and found that soon
after birth 32 per cent of the infants were wholly or partly
breast fed and that 70 per cent of these infants had been
weaned by 3 months. #f age, mothers who stopped working
before delivery exhibited & greater tendency to breast feed,

Gopalan (1973) explains that all mothers im male
nourished eommunitios breast feed their children for prolonged
periods sometimes extending %o 2 years, This practice is
attributable mot only te¢ cultural but also to economic facters,

Klachenberg et al {1969) explain that the duration
of breast feeding was related to sex of the infant, age of
the mother and seofial ¢lass, Ageerding $o these authors

males were breast fed longer tham females, Surveys conducted



by Margaret (1975) show that only 28 per cent of babies were
breast fed even soon after dirth and in most cases this was

not continued beyond the first month,

Balavady et al (1960) studied the breast feeding
practices among four tribes o;’ the Nilgiris in Scuth India,
The study shows that among these tﬂbos'broast feeding was
continued for periods extending upto 2 years, Gopalan et al
{1971) carried ocut a survey on the breast feeding practices
in higher sooioweconomie groups, It was found that only
22 per cent of the mothers investigated had beem able to
feed their infants for atleast 6 months, This breast feeding
differs with different sects, educational level of the
mothers and their responsidilities outside their home. Under
these circumstances it becomes necess-ry to know something
about the composition of breast milk, as affected by the
volume of milk, length of breast feeding and mutritional
status of the mother,

4. Composition of breast milks

Venkatachalam et a) (1962) observe that protein
supplementation to nursing mother deoreassd the concentration
of vitamin A in soerum without influencing the concentration
of vitamin A in milk,

Gopalan (1963) points out that the protein supplo-



mentation to a group of i3 mothers immediately after the
birth of the child did not show any difference in the
yileld of milk between the supplemented and unsupplemented

groups,

Ma (1976) points out that the colostrum was available
from seven mothers of low socio-sconomic status and three
of higher group, Average protein in the first group
was 4,3g/100ml, and in the 2nd 5,25g/100ml, Fat was 1,7%
and lactose values were lower than in transitional and
mature milk, It is known that human eoclostrum differs

f£rom mature milk,

Gopalan (1961) suggests that the extent to which
calorie intakes influence the composition of milk remains
a relatively unexplored field, partly because of the pre-
occupation of nmutritionists with protein supplementation,

Khurana et al (1970) found dreast milk irom declining
with the lactation period, Mean irom contents in colostrum
transitional and mature milk is 1322+ 59, 120,686 + 25 and
109421ing per ocent respectively and a protein value of
1.460 g per cent, Dietary intake, socio economic status
and maternal parity did not slter the brecst milk irom and
protein composition in this study, This view is endorsed



by Rao and Gopalan (1962) and 8alavady (1967), Venkatachalam
(1975) sugzests that the fat content of the bdreast milk might
be related to the fat intake of the mother similar observa-
tions have been made by Dean (1970).

Deb (1976) pointed ocut that Caloium levels ranged
in most of the cases from 20 to 27 mg/100ml, phosphorous
levels varied from 15 to 20 mg/100ml and there was not a
great difference between the socio economie groups and

time of lactation,

Mocosh et al (1973) observed no increase on supple-
mentation in the Vitaamin content of milk of women who had
already been taking a diet with good amounts of vitemin A.
On the other hand Kon and Mawson (1973) have studied the
effests of supplementation to the mother in differant stages
of lactation on the concentration of vitumin A, Mothers
supplemented with vitamin A in the form of cod-liver oil
or vitamin capsuls had higher concentration of vitamin A
in their milk as compared to unsupplemented mothers., Milk
sazples in different stages of lactation were analysed by
Petor (1975) for all the proximate principles, vitamins and
uinerals, Thianine was higher in the ist month after



delivery than in the later stages of lactation, There was
no correlation between the Iron oontent of milk and the

Haemoglobin levels of mothers,

Thiamine, Riboflavin and ascorbic acid supplementation
increascs the bdbreast milk levels, which does not occur rapidly
with vitamin A according to Deodhar st al (1964).

Thus it secms that the content of fat and the water
soluble vitamins may be affected by the type of mutrition
the mother receives and this may have its own effects on

the extero gestate infant,

4. t iona at of the exterogestate foetus as affected
by maternal mutritiont

Qureshi ot al (1973) report that a daily supplement
of iron and folic acid provided to women in the latter half
of their pregnancies improved their body weights and the
birth weights of their babides, PFurther dietary supple-
mentation produced a signififcant inocrease in the birth
welights,

Pachuriaisnd Marwah (1971) Barua (1973) explain
that the nutritional status of the mother, especially the

quantum of calories, protein and calcium consumption



during the third trimester of pregnency affected the child's
birth weight, The per capita income, unit expenditure on
food and per capita comsumption pattern of the family also
affected the birth weight,

Srivastava (1971) observed that mothers between 23
and 29 years dslivered 46,06 per cent babies with birth
weights over 3000g, only 4,5 per cent babies, borm to these
mothers were below 2000 g, 13.4 por cent babies, born to
mothers below age 20 had birth weights below 2000g, 41,3
per cent babies, borm to mothers between 35 and 39 years
also had birth weights below 2000 g.

Pochuria and Marwah (1970) are of the view that
maternal age was a decisive factor parity was subsidary,
A positive correlation was observed between maternal
weight and the baby's birth weight, Gestational age of
the neomate affected its bdirth weight, to the exclusion
of all other factors, Saigal and Srivastava (1969),
Banik et al (1969) indicate that, birth weights of babies
were direotly related to maternal muirition and the socio

economic status of the family,

Prasad (1974) says a women's nutritional status
during pregnansy and the length of gestation were important

in determining the extent of fetal growth, In 36 new born-
bopces



signiticant correlation was observed between maternal serum
protein and cord serum protein and between the creatinine

cont ent of liquor emmi and baby's birth weight,

Gopalan (1971) estimates the mean birth weight of
infants of the low socio economic group to be about 2.8kg,
while that of infants of the high socio economic group was
about 3,1 kg,

Ghosh et _al (1971) point out that weight and height
gain in Indian Infants slow down after 5.6 months of the
infants 1life, This 1s due to inadequate nutrition when
the breast milk becomes less in guantity and proper supple-
mentation of the infants diet is “lacking,

A group of Gautemalan workers (1973) show that when
all other important variables are controlled it ean be proved
in an under-nourished population that matermal dietary supple-
mentation oritically affeats infant birth weight,

Dan and Sharma (1973) report that boys were shead
of girls in motor development after age three years and in
adaptive behaviour development around aze 8 years, Girls
were superior in language and social development attainments,
Light weight childaren usually walked earlier than heavy



children, however, heavy children were ahead in motor develop=-
ment, These depend upon maternal smtrition to a great
extent,

These decreased values in birth weight and the slow
growth process could be to some extent alliviated if proper
weaning foods are given to these children, The next chapter
deals with the kind of weaning foods given to the infants,

5., Information of weaning Foods:

Seth and Ghai (1971) point out that they one ye-r
36.8 per cent of the urban, 4,5 per cent semi urban and 2,1
per cent rural children were completely weanrfed from the
breast, ICMR Technical Report (1974) putsforth the details
of a survey of 21,870 households in six different regions
of India, Tea, Coffee and porridge made from cerezls oy
millets were commonly favoured weuming foods. All mothers
believed that cow's milk, brexd and biscuits were the dest
weaning foods. Some reasons for introducing supplementary
foods were insuffioiency of bdbreast milk, mothers working

outside the home, or medical advice,

Sethi et al (1973) report that among 100 children,
aged three to 40 months, all children had been weaned by
age one year and cow's milk wns the mainstay of their

nutrition, Other suprlementary foods were introduced at



age six months, The commonest were orange or sweet lime
juice mixed vegetable or tomato soup, rice, gruel etc,

Bhandari and Patel (1973) point out that at age one year,
only 25 per cent infants were solely breast fed, Solid
foods, mainly carbohvdrates, had already been introduced,

Jelliffe (1976) advises that the first foods added
to the child's diet after 4 months can be in the liquid
form, Buffaloe's or cow's milk, mashed vegetables like
potatoes, tender beans, carrot and green leafy vegetables
can be sagely given, Many mothers add too much water to
nmilk this making it less hutritions,

Roshan et al (1974) point out that a weaning mixture
(Kozanthai Amunliu) based on sorghum, Bengal gram dhal, ground-
nuts, and Jaggary was evaluated through a feeding trial for
8ix months, on young children of 15 to 36 months, There
was a significant inorease in weights and heights in children
who were recieving the weaning mixturc when compared to a
similar group of children im the control group, who did not

receive any suprlement,

Marayanan et al (1974) explain, in the H-rijan families,
solid foods 1ike rice, 1dli, ragi conjee, bread were scrved
to children only after two years, Among the Reddiars,
73 per cent children, after age one year were weaned with

rice, fish, mutton or eggs,
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Bensal ot al (1973) say weaning with liquid amd solid
foods degan bhefore child age six and 4123 months respectively,
Devadas et al (1974) report, & low cost ready to eat infant
weaning food (30g roasted maize flour, 20g roasted gram
fiour, 10g roasted ground nuts and 20g Jaggery eontaining
305 galories and 11,46g protoin) was fed to 100 children,
age six mopths to three years, for ome year which resulted
in significant faprovement of their nutritional status,

Ascording to Ghosh et al {1971) the growth pattern
of Amerioan and Indian infants differ econsiderably after
3-6 months of 1ife, American infants start getting supple-
mentary foods after 2-3 months of 1ife while Indian infants
derive most of the nutrients from mothers milk or cow's
milk both of whioh are inadequate in quantity as well as
quality after 5-6 months,

Burgess {1970) points out that human milk is usually
given for omly a fow wooks as a msole food, By eontrast
2/3 of the world's population that of southest Asia, Afriea
and Latin America,bveast feéd beyond one year, Other foods
are introduced sparingly and these are mainly cereals and
roots otl low nutritive value, The immediate e use of
protein-calorie defieiency s the @essation of breast feeding
and deprivatiom of good gquality food, Similar observations
have been made by Kuti (1973),



pubash (1976) putsforth that in India, as in many
other countries of the world, the diets of weaned infants
of low socio-economic groups consist predominomtly of starchy
foods which are poor in proteotive nutrients, This spectra
of malnutrition 1s a constant tireat to normal development
(Cravioto et al 1973) and even greater attention must be
accorded tothe nutritional needs of these growing infants,
The best substitute for breast milk and certainly the most
commonly used are cow's milk, modified buffalo's milk
and commercially prepared infant milk formulae., The supple-
mentation of the milk formulae with iron and vitamins has

been emphasiged by Piler (1972).

Even with the limited weaning foods available, 1f
the number of children are limited by spacing the dirth
intervals properly a lot could be achieved towards improving

the nutritional status of the infants,

6., Birth spacing and Family plenning 1

John (1974) points out an inverse relationship
between family sigze and matritional status, Nearly 70 per
sent of all capes of malnutrition are seen in children of

birth order of 4 and above and restridtion of family size



to 3 children will serve to eliminate atleast two thirds
of the total amount of malnutrition seen among children
in poor communities in India,

Bhalla (1975) extiorts that limitation of birth rate
and proper birth spacing have been the two main objJjectives
of the family Planning Programme in India,

Khan (1973) reports that 20-39 months was the most
favourable birthspecing in women, With increasing birth
interval the mecn birth weight also inocreased,

Sethma (1970) explain that spacing of 2 to 2§ years
showed the highest mean birth weight,

Eunar (1974)says, family plamning could be considerably
sugmented if it was integrated with maternal and child welfare
gservices and the couples themselves selected the contraceptives

suited to thelr needs,

Jellifte (1973) says, the degree of protection from
lactation amenorrhea is undoubtedly decreasing because of
reduced breast-feeding, increaséd” bottle feeding,suprlomenw
tation, urbanization, modernigation and increased availability
of milk powers unforbhunatély all too eftem from poor medical

and nursing guidance,



IIX, EXPERIMENTAL PROCEDURE

The experimental procedure for the study ineludes
following aspects,

I, Recording data om the nursing mothers,

A, Selection of the area
B, Selection of the nursing mothers
C. Assessing the nutritional status of the nursing mothers
1. Recording the food and mutrient inteke of
the nursing mothers,
2, Clinieal picture of the nursing mothers

3, Analysis of dlood fof serum retioval and
haemoglobin levels,

D, Quantifying the dreast milk out put

Es. Analysis of breast milk for Total solid energy,
protein, fat, caloium and Iron

¥. Recording the weight and height of the nursing
mother,

@« Recording lactation of amenorrheal period,
IX. Growth performance of the extrogestate,

A, Anthropometric measurements of infants in the
first year of 1life,

B, Physioal and motor development of infants,
C. Recording the health status of infants.
D, Recording the weaming foods given,



X, Rescordin ta on the nursing mothers
As Selection of Ares

Two villages namely Goundampalayam and Valandipalayam
were selected for oconducting the study, Rural Nursing mothers
who were attending the Kupruswamy Naidu Memorial Hospital

for women and ohildren were also taken,

B, Selection of the nursing mothers:

Nursing mothers im the age of 18-35 and ceoperative
were selected as subjects for the present study, A total
of 270 nursing wmothers were available for the study. Care
was taken t0 see that all the nursing mothers were residents
of Coinbatore Gity through out the study period, eo~operative
and available for the investigator, Forty mothers ohoaen
a® sub-sample were kept under confdinuing systematic surveillance
for a period of six months, The rest of the sample was

studied orosssectionally,

€, Assessing the nutritional status of the nursing motherss

1. Recording the food and nutrient intake of the nursing mothers:

To assess the nutritional status of the nursing mothers
a threo day food weighment survey was oarried out for.oisample
of twenty mothers with the help of a proforma prepared by the
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investigator specially for this purpose, The groforma is
given in Appendix XX, To ensure ascuracy the investigator
was with the families almost all the time through the period
of food weighment, Three families were taken at ome tinme,
and all the raw foods taken for sookins were weighed out

and the total sooked weight of the food reoorded, Food

was consunmed by the nureing mother and the remaining items
of the food were weighed again to find out the exact amount
of food comsumed by the nursing mothers, Raw equivalents
for these food items were then caloulated, The nutrionts
availadle fromtbisfodintake was caloulated using the Food
Gomposition Tables of ICMR (1971),

2, Clinieal picture of the nursing motherss

A oliniocal examination was ¢arried out on all the
nursing mothers with the help of a trained docter,

3. Analysis of blood for serum meti®y@l and haemoglobin levels:

Egtimotion of serum retinol levels:

Serum retingl is reduced omly after a prolonged serve
dietary deficiency, 8o a low sermm level of retinal
reflects not only the current short term defieiency also
long serm shortage and vitamin from storage depots. Three
milli lftres of hlood was drawn from twenty co-operative

nursing mothers, The samples were analysed for serum retinal




content Ly spectrophotometric method, Neeld and Pearson
(1963), Procedure for Serum Retiomal given im Appendix III,

Estimation of Haemoglobing

Haemoglobin levels are of great practical value in
assessing the nutritional status of nursing mothers according
to Jelliffte (19066), Haemoglodin Values wers found for ten
nursing mothers who were go-operative and helpful, Estimation
was garried out by cyammetl-haemoglobin method (Cart wright
1958) by ebtaining 0.2m1 of blood by finger prick methods
given in the Appendix IV,

D. Quantifying breast milk ou put:

Studies on the volume of breast milk are noteriously
difficult te undertake, because of interference with the
emotionally labile let down reflex and problems of measuring
through out the 24 hours, However quantification of breast
uilk was undertaken on the 40 nursing mothers who whre co-
operative, at the sixth month of lactatiom, It has been
observed that the breast mily out put is maximum around the
sixth nont!g. of lactation, The infant was weighed before
and after al} fecdings in one day, and the teotal weight
esomputed, This was repeated twice, The breast milk out
put of teenage mothers md that of adult mothers were eomputed
separately forx purptseé of eomparison,



8. Anplysis of breast milk for Tot olid Protein,
Fat, Chlcium and Ironi

Breast milk of selected tem mothers was analyséd
for total solid energy, protein, fat, ¢aleium, and Xron,
Estimation of protein was done by microkjeldahl method
(Hook and Oser 1971) Estimation of emergy was done with
the help of a Bomd salorimeter according to the method
sugrested by (Patwardham 1960), Lipids present in the
breast milk was amlysed sccording $o the method suggested
by Davies (193%), The caleium content and iron eomtent
of breast nﬂk__‘-'wan found out by adopting the procedure
published by Hart and Fisher (1971). Procedure and
methode given in Appendix V¥,

6, Recording the weight and height of the pursing motherss

It has been stressed time and again that the nursing
mother loses her wasight due to the burdem of lactation,
This weight reductiom may be proportional to the quaniity
of the diet the mothor comsumes, IHence in the present
study the investigator undertook to study the weight pattern
of the nursing mothers include: 4n the lomgdtudinal study,
Weight was recorded at different stages of lactation with
the help of & heam balunce and recorded to the nearest 250g,
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Height was recorded with the help of a fidbre glass tape
fixed to a wall of uniform surface area, Height was measured

nearest to ion,

IX. Growth performance of the exterogestate foetuss

A, Anthropometic measurements of infants in the
first year of 1ife,
The following anthropometric measurements of the
infants were recorded for all the exterogestate infants and
the measurenments were done oontinuously at the end of each

month for 6 months on the selected forty infants,

a, Crown heel length
b, Weight

¢, Head circumference
d. Chest circumference

o, Mid-arm oiroumference

a, Crown heel lengths

Crown heel length was recorded with the help of an
infanto-meter & specially prepared measuring board provided
with two wooden gross~pleces, one fixed and the other sapable
of sliding (Jelliffe 1066), The infant was placed on the
table with legs compeletely streiched and head positioned in



such a wny that a line drawn from the infra-orbital margin to
the auditory meatus was perpdndicular to the horiszontal surface,
The fixed oross-piece of measuring board just touched the heels
t0 give the crown heel length (Jelliffe 1966) Venkataschalam

and Singh, 1962) Length was taken nearest to 1 om,

b Wiisht :

Weight was recorded with the help of a Detesto beom
balance nearest to 0,01 kg, The balance was checked with
standard weights everytime before use, for accuracy,

(Jelltffe, 1966, Pachuria and Marwah, 1970, and Gupta, 1971).

¢, Head circumferences

Head ciroumference was muasured using a soft fidre glass
tape passing round the supercilliary ridges infront and
occpital protrusion behihd (Jelliffe 1966) Dessilva and
Baptist, (1909) and Myers (1973).

d, hest circumferences

Chest oircumference was taken with the same fibre glass
tape. A helper held the baby lightly so that the thorax did
not present any skin folds, The measurogents, of the girth
of the thorax were taken at the level of the xiphisternum
and in & place
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at right angles to the vertebral column delow the inferior
angle of the scapula, Sufficient $ensiom was applied to
enable the tapeto rest against the psrimeter of the thorax
without slipping (Venkatachalam 1962, pachuria and Marwah 1970)

[ M id-arm clArcumferencet

The arm girth was measured at the level midway between
the acromial and oleapanon process with the arm hanging
freely relaxed with tﬁo tape applied at right '.ngles to the
long axis of the humerus (Jelliffe 1966) Malina (9'!2 and
Myers 1973), |

B. Physical and Motor development of infantss

The various milestones in the development of the
ohild namely fixing of the eyes, following objects, smiling,
rocognising the mother oral exploratiom, sitting in the
support, transport ¢f the object, tonie neck reflex, Head
midplare with symmetriec posture and complete head control
wore observed and earefully recorded By the investigator
herself and the exaot period of acquiring that skill .wal
checked with the mother,



¢, Recor the ] fante @

The health status of all the infants imcluded in
the study was recorded with respect to the signs of mal-
mutrition exhibited, presence of worms and reported sickness
since birth, The clinical siggs of mal-mutrition were
recorded with the help of a trained physieian, For finding
out the presence of worms, the fligces of the infant were
collected and analyscd for the prescnoce of cysts or worms
in the Municipal health laboratory situated near the ¢ollimge,
Any history of repeated sickness since birth were enquired
and recorded by oral guestions,

D. Recordi the weani foods yens

Weaning foods like glamo, Farex, Amulspray, grapes,
and Ragi malt were given to the infants in the study

was recorded,
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IV  RESULTS AND DI SCUSSION

The results and discussion pertaining to this study

are presented under the following headings:

I.

Ix.

IIX.,

v.

vI.

Background information pertaining to the
nursing mothers

Nutritional status of the nursing mothers as
agsedased by

1.

2.
3.
4,

Breast

Mean food ad nutriemt intake of the
nursing mothers

Clinical picture of the nursing mothers
Moan serum yertinel and Haemoglobin levels

Mean weight and height pattern of the
nursing mothers, partioipating in the

longitudinal study,

milk output by selected nursing mothers,

Composition of breast milk with respect to
selected nutrients,

Relationship between amemorrheal period and

length

Growth

1.

of breast feeding.

perfornance of the exterogestate infants,

Bnthropometric measurements of infamts in
the first year of life.

Physical and motor development of the
infants,

Other Details rogarding the infants,
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a, Health status of the infants

a, Signe of malnutrition
b. Presence of im'us

¢. Reported sickness of the infants

b. Weaning foods given to the infants,
I. Background information pertzining te the nursing mothers:

A total of two hundred and seventy mothers could be
contacted during the study period, Out of the two seventy
fomilies surveyed, it was noted that there was a deolining
trend in the joint family system, Eighty nine per cent of
the families were from nuclear families against only 1ii per
oent from the joint families,

Table I presents the educational level of the nursing

mothers,
TABLE X

EDUCATIONAL LEVEL OF NURSING MOTHERS

A SE Emp W N Gr AP WP N W SR R G AP D N G B P sn G D ok G NP R AN S WS W B O G AR

S.No, Level of Education Number Peroentage
i Elementary 82 30.4

2 High School 84 31.1

3 College 38 14.0

4 Illiterate 66 4.5

W mls G wm W AR WS B W S Y WS A R A AR ah W WD

Total 270 100

G W Wy A W G U M B W P U G G WP WD WP WP D G TS G Gh YO EP AP W W) 4 W N AP ak W W e



It 1s evident from Table I that one fourth of the

female population under consideration was illiterate and the

rest had varying degrees of education upto college level,
More and more studies on the nutritional status of population
groups stress the fact that mothers should be aware of the
importance of zo0d mutrition and adding protective foods,
Though there are many methods by which one could learn the
facts of nutrition, education still plays a dominant role,
Hence educating our mothers is of prise importance,

The sex ratio of the families selected for this study
revecled the fact that for every thousand men there were
976 wouzen. Differential mortality by sex sccounts for the
decreasing mumber of females over the period of 1981-Tt,

In 1971 there were 932 females to 1000 males against S4i
in 1961 sccording to Jain (1974)., Such a decline is
supposed to be due to maternal mortality or poor health
of nursing mothers, The sex ratio is slightly high in
the present study as against that of Jain (1874),

The main occupation of the heads of the families wers
agriculture,; business, daily wage earners, teachers, tallors
and cooclies, There were more of agrioculturists, business

men and teachers in the higher educated families and the

40



rest of the population oonsisted essentially ef wage earners

and ooolies,

Seventy five per gent of the ladies had been given
in mmrriage even before the age of twenty, Nany hasards
in pregnancy and lactatiom are preoipiated by the simula-
taneous teemage growth demands, experienced by these

young mothers,

IZ. MNutritional status of the nursing mothers:

i. Food and Nutrient intake of the nursing wmotherss

Table II presents the mean food intake of the selected

sub=sample of ten mothers,
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TABLE IX

MEAN FOOD INTARKE OF NURSING MOTHERS

MR e G WP OGN G G SR M M Gb GE AP OF A% G WD Wb OB W G A T W S uh WS W W A A B e W W W

_ . Amount in Allowance
S.No, Food Stuffs grams TCMR 1071

WSS W G G W B8 W W WD EP B MW R G s @S U Gk AP D W AP G A W S W W W W W WS

 § Cereals 628 878
2 Pulses 85 68
3 .areen leafy vegetables 37 150
4 Other vegetadles 74 100
8 Roots and tubers 64 ' 100
6 Fruits 33 30
T Milk 120 223
8 Fate and oils 16 60
9 Sugar and Jaggery 39 80
10 Meat and fish 0 30
i1 Egzs 0 30
12 Ground nut | 40

PFrom Table IX it is clear that as has been observed
by many matritionists in the past (Pasricha 1958, Unapathy
ot al 1976) that there is a preponderance of cereals, but
protective foods like greens, vegetadles and milk are
inadequate when compared against the recommended allowances

of ICMR (1971), ‘The consumption of pulses, fats and oils



and sugar and jagrory were also inadequate in the present
study, Table III presents the mean nutrient inteke of
the selected nursing mothers of shom the food weighment
survey as conduaoted,

TABLE IIX

MEAN NUTRIBNT INTAKE OF THE NURSING M@THERS

_ Energy Proe« Cal- Iron Retia-lThia- RibBfla- Vit.C
80, Dotails K. Cals toin eium wmg. W0 -tg g v nE.
e W W W AP A W W W S e ww o o Beflew> » = = - o o> onBoemen e
1 Mean intake Wy
by nursing
aothors 2961 65 378 g8 381 1,78 0,88 10,8
2 ICMR Recommen-
ded allow:noes 2900 6 1000 80 1480 1.8 1.6 30,0

In these selected mursing mothers the intake of energy and
protein secmed $0 be adsquate, through the quality of protein
available §» questionadls in the adsence of animal foods
and inadequate ailk or fts prodmots, The fnt: ke of oalotum
retionl, ridboflavin and vitasin C were inadequ:te when Come
pared agsinet the rocoumended allow: ees of ICuR (19T71),



Considering the low absorption rates of iron imtake of this
nineral also seoms to be inadequate, Individual Nutrient
galoulations are given in Apvendix VI,

While conduoting the food intake survey it became
evident that foods like ginger, fruits, milk and groundnut
were specially inoluded in thelr diet as they were nursing,
This probably tells us the fagt that the non lactating
mnotherts diet may be still worse,

Certain foods like lce cream mango, jackfruis, egg,
brinjal and drumstick were not consumed by the mothers as
they thought that these may harm the health of the child,
Further research needs to be done oit the validity of their
statenments regarding thess foods,

2. Clinical picture of the nursing motherss

Table IV presents the results of the olinteal

examination conduoted on the mothers,



TABLE IV

CLINICAL PICTURE OF THE NURSING MOTHERS

W WS M aR WE W W W WD R O G W P AP EP WS ED W Gy WS WP EN W W S W N ST R Wy W W R W w

Symptoms observed in

3.No, the mother Number Peroentage
i T . e e
i Anaemia 80 29,8
2 Oedema 82 19,3
3 Night blindness 104 38,5
4 Angular stomatitis 80 29,6
8 Bleeding gum 28 10.4
6 Others 83 31.3
T No detficienoy symptoms 76 28,1
T e T T T T T T 7T

It 18 noteworthy that out of the 270 mothers who were
subjeocted to slinical examination only 78 4id not have any
clinically observable deficiency symptoms, All the rest
had some deficiency or othoer and in most cases it was a
prodlen of multi-defiociency rether than single symptonm,
Night blindness, angular stomatisis and snaemia were the
ones most frequently observed, This might be dne to the low
intake of retinol and B-complex vitamins and irom, by these

nursing mothers,
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3. Megn serum retinols

Table V¥ presents the serum retinol levels of selested
twenty mothers who were willing to give bdlood for the estimation,

TABLE V¥
SERUM RETINOL LEVELS OF NURSING MOTHERS

P U O an YD G W GO 4h WD WY WP G WO 4B 5 ab O Sk AP D P G @ B WR W GB W PP W A G AP B AN
Group Mean serum Vitanmin A eontent of
' selected mothers / 100 ml,

P Y B OB U M GP D G G G WD P D AR G P A GH AN S EP W YD GO B W W W w W W P S = ®

Nursing mothers in the

present study 49,4
Venkatachalam and Belavady

(1962) 25,2
Harper (1974) . ' 20,64
ICNND (1963) , 80,00

W AP WS S AR T G W W W e W e W WP EP W AR P T AR D WS W@ G W W W Y o W

Mean serum values of 404j/100m1 arc considered low in
expectant mothers acsording to ICNND (1963), values between
40-79/9/400m1 are eonsidered medium risk and above 80 as low
risk, OConsfidering these walunes of ICNND the nursing mothers
in the prdsent study face & medium risk in having serum
retinol levels as 49 .3 /100m1, Similar velues have been
given as guide lines for adequsnyyby Ocmen (1964) MNational
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matrition survey and Mclaren (1966), 8Still lower values of
33,2 1] /100 m1l of serum retinol have bheem obtained by
Venkatachalam and Belavady (1968), Individual serum ratimol

values are given in Appendix VI1I,

Tadble VI presents the mean hsemoglobin levels of nuraing
mothers in the presml‘ﬁtudﬂrl

TABLE VX

MEAN HAEMOGLOBIN LEVELS OF NURSING MOTHERS

B e W G W R WD WD S W D D W W W G W W W W S WS W W e e e NS e -

S.No, Heemoglobin {n g/100ml Percentage

AP W YR W G WD G R Ol R T A W W G G W G G AR G WS W D WD W W WD T e e W

1 8-9,.9 26

2 10=-11,.9 46

3 12=~14,9 a8
100 -

4% dB S OGN WA Er AR am W N P S G W WS N ED SR W A SR WD G G W U WD N W B m e S

Measurement of haemoglobin is adirect means of estie
mating irom finsuffictency hecause of the ultimate reole of
the elenent in this molecule aceording te Samberliech st al
(1976) The WHO (1971) eriteria for the diagmosis of anaemia
is 12g/100ml for non-preganant women,



It is obvious from table VI that omly 28 per cent
had a haemoglobin value which is 1;2;/100-1 or over, the rest
72 per cent of subjects had levels below 12g, 26per cent
ef whom had levcols below 10g which is & grave situation,
Individual Haemoglobin values are given in Appendix VIXI,

4, Mean weight and height pattern of the nursing mothers:

Forty of the sotal nursing mothers who were followed
for a period of six months depicted the following weight
pioture in the process of lactation, Tadle VII presents
the weight pattern.

TABLE VIX
WEIGHT PATTERNS OF THE NURSING MOTHERS

- Mean initial weight Weight after 6
8.N0o, Age range ia years of the mother in kg months of feeding
in kg.

S A0 Gy W R Gn U G W T G W OGP W S W oS G W G W W W P O W W W S W W W e W
‘ 18-20 ‘260 "’-.‘

2 21=35 46,1 43,8

- A W W O N e W ol TP G W A A W TR GE WD U s GG A aD S W WY W W W

For a total period of six months the $eenage nursing
mothers had lost a weight equivalent %o 1,4 kg and the adult
mothers had lost 0,3 kg in the study perfiod, The extra weight
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1088 in the tecnage mother eould bhe accounted feor by her double
demands, Xt has Deen observed by Venkatachalam et al (1960)
and other workers that there is & weight reduction in the
nursing mother while mursing the child, as the demands for
energy and protein are in the order of 100000 ealories and
1g/kg/body wt/day of pretein ih the first six month pertiod

of life of the imfant (FA0/WHO, 1978),

Among tie forty selected mothers who were followed
the teenage mothers has shown mean increments of 1,00m, in the
period of six months studied against mil in the aduls mothers,
This emphasises the fact that the mothers are growing still
and need to be given special attentiom. Individual weight
and height of the nursing mother are given in Appendix :x;

11X, Breast milk output by selected nursing mothers:

Studies on ocstimation of breasti milk are sc:nty
bescause of the &ifficulties involved im collection Jelliffe

(1976), Table VIIX presents the volume of breast milk secreted

at the aixté month after delivery, by the sclected 40 mothers.
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TABLE VIII

OF The
BREAST MILK OUTPUT, BELECTED NURSING MOTHEUS

ANER G TR v B G @ W R WP P G W W G U s WS W Y W e W P W W W W e ® W

-Breast milk output
volume in ml, Percentage of mothers

-k e W O W as A5 WD AP G T o W W W A A TS e W e s S ws W o

Groups

Teenage nothers 300-800 43
601-T00 42
701-750 185
Adult mothers 500=600 18
801 =T0N 38
701750 48

- AN G AP W WD A WD W A W N U WP A O W o W W S W S G e W S

It 1s evident from Table VIIX that the percentage eof
teenaze women showing a breast milk output of only 500-600 ml/day
were 43 per eent against 18 per cent im the adult nursing mothers
showing that amount of breast milk ontpnt; Forty eight percent
of the adult mothers had a milk output as high as 701-730 nl
against only 18 per cent of the mothers in the teenage group,
The mean dreast milk output was 617 ml in the teenage mothers
and T03 ml 4n the adult mothers, This is eompamtively low
breast milk output by the teenage mothers may be accounted
for by the double demand the mother has to face, In any oase
breast milk output by these mothers is lower tham values of
830 ml reported by FAO/WHO (1973), The wvalues of the present
study are im elose agreement with the valunes of Someswara

Reo ot al (1959) Jellifék (1976). (rig. I), Individual
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BRESST MILK OUTPUT OF SELECTED
NURSING MOTHERS
== 500 - 600 ml
| == 601 - 701 ml
400 == 701 - 750 ml
1. TEEN AGE MOTHER

9. 2, ADULT MOTHER
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milk output of the nursing mother ore given in Appendix X,

1v, opition of breasgst milk with respect to selested nutrientss

Table IX presents mean nutrient composition of Breast

milk with respest to total solids emergy, protein, fat, saloium,

and iron,
TABLE IX

MEAN NUTRIENT COMPOZITION OF BREAST MILK TO SELECTED

NUTRIENTS
W WS WP U Ay G W P W A @ W NP WP b W W G B Y G TP T W S & W S W W W WD S e s W W
India
Gonstituents of (Belavady U.S.A, (:‘;:g::‘: ’(’gm'; ICMRE  Present
percent & (Macy prat) Mawson) vYoiues study

Gopalam)

- A A S W W T A W e W W W s s W N W E S W G S WS W e B,

Total solidas (g)  12.13 12,90 13.74 13 %o -

13.9 9.86
Protein (g) 1,06 1,06 1.41 1.16 1.4 1.2
Fat (g) 9.43 4,54 4,95 4,78 3.4 3.0
Minerals (ng) 0,16 0.30 0,18 - - -
Galoium (mg) - - - - 28— 24,88
Iron (mg) - - - L - - 0.12
Energy (k,cals) =~ - - V- s 66,2

The value obtained for all the tested nutrients in the
breast milk/400ml was in ¢lose agrcement with the values of



IOMR (1971). Studies on samples of human milk conducted in
different parts of the world show that there are no striking
difference in the composition of human milk, The percentage
of total golids and fals are slightly lower in the present
study. According to WHO (1968) the gquality of human milk

was dgiffioult to study einee it varied in eomposition during

& single feed, auring 24 hours of the day and during the entire
lactation eyele, Individuals breast milk eomposition given

in Appendix XI,.

¥,

Relationshi

ip between amenorrheal period and length of

kength of breast feeding affects the anovilatory lacta-
tion amenorrheal period as per NAC (1975) and Jelliffe (1076).
Aocording to them the longer the breast feeding, the longer
is the amemorrheal period, An attempt was made in the present
study to find out the correlation 4f any between anovulatory
lactation amenorrheal period and the length of dreast feeding.
Table X presents the results edtained,
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TABLE X

RELATIONSHIP BETWEEN AMENORRHEAL PERIOD AND LENGTH OF
BREAST FERDING

W Wb Gk W dn WS G N W W M W @ WD W P G W M D G D WD TR IR W W P W wm @ W

Mean Length of breast
feeding in months Mean amenorrheal period ia months

- WO W dr e s W W D W U U W el W AR W S AP WD A B R WD e a e

6 4.5
12 8,715
18 8,25
24 9,00

A G 4D W SR W S W N N W G WP AR W TR W W W W A @ b ak W W e W W

As 18 obvious from Table X the amenorrheal period appears
to be positively correlatdd with the length of breast feeding,
As the length of breast feeding increased amenorrheal period
alsc increased, Huber and Ulm (1962) and Potter (1933) have
eome accross such a oorrelatiom between breast—feeding and
amenorrheal period, This means breast feeding has a three-
fold advantages, that is the health of the child, the low
¢ost and & natural means of increasing the birth spacing, whieh
is very much needed in our @ountry, However this has teo
be tsken with gaution in the sense, it was noted, thet the
mothers whose¢ food intake was relatively better off, tended
to have their amenorrheal perfod shorter inspite of the fact
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f
they were breast feeding, than those mothers vhe were not so
well off im their nutritional status(F6This field requires

further investigzation with eomparison between well nourfshed
and poorly mourished mothers,

Vi. Growt formance of th xterogestate foetuss

1., Anthropametric measurements of infants:

Anthroprometrico neasurements of all the infants of the
two sementy mothers were recorded and eatporgoriged according
to their age, It was possibdle t0 lovate 37 infants imn the
various age groups who were not bdreast fed for purposes of
comparison with these dreast fed infants, Table XI presents
the mean height ahd weight eof the inf nts,



TABLE XI

MEAN HEIGHT AND WEIGHT OF THE BREAST-FED AND NON-BREAST
FED INFANTS

A G G W L W W T W W W W WD ) A GG S G W D W W W s oW W W

Moan height in om.  Mean weight im k&: 417 ynata values

feod fed fed fed éﬂ. kg.

3 months "o‘ 84.. 5.83 3.13 - -
S.D ‘0- 1536 3.1&0.28 - -
6 months 63,0 6t.1 7.08 4,95 - -
s.n 2 0.39 S.D_O_O;ﬂ’ - -
9 wmonths 08,0 65,7 8,6 6,30 - -
s.b b A 0.1 8.0 o‘”
12 months 74,6 71.68 9.0 7.54 Boy»
73.9 8.4
S, » 0,47 S.Del .01
T e Girls
72,8 7.8

- b SP W WD W W WS WD Wl A D AP WD W W m W P e D @ T S8 D W A B > W D ® W e o s o

As is evident from Table XI the msnn heights and weights
of the exterogostate infants who were breast fed are consibtantly
better off than their ‘eountrepart. who were not dreast fed,
Similar observations were madle by Vijalakshai et a) (1975). The
values obtained for 12 months for the breast fed group is in
cloee agreement with the All India Values given by Gopalan (1971)
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MEAN HEIGHT OF THE BREAST FED AND NON BREAST FED INFANTS

==+ BREAST FEDINFANTS

e NON BRe AST FED.
INFEANTS
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and Devadas et al (1975), The faot that the breast fed
children are bdetter-off than the non breast fed badies is

very important im the present ocontext, specially im India,
because to be breast fed or not, literally decides between
1ife and death for the vast majority of infants in developing
countries agseording to the Proteinaivisory group (Fiz. IXII
and 1IV). 2(Height and Weight of the breast fed and non breast
fed children are given in Appendix XXX)2, 1.(The values bet
ween the groups indicated a statistical significamece at 1%

level:.

EX
Mean weight/height values wers calculated for these
infants in all age groups and the results are presented ia
Table III.



PABLE XI1?
WEIG!I'I‘/KEIGII‘I‘a RATIO FOR THE BREAST PED AND NON=BREAST
‘ FED INFANTS

- oak W s D G B e W RN G W A DA D W TS B e e

3
) Wwe/Ht® for mom
Age in months  Wt/Ht" for breast fed dreast fed

6 months 0,001784 0,001310
9 nonths 0.001839 0,001459
18 nmonths 0.00161Y 0,001469

Visweswara Rao (1974) and Gopal Das (1975) putsforth
that wt/Ht’ 8 normally aboutq0015 and ocan be used as & gimple
and reliable indicator of nutritional status of shildren from
the age group of 6 months to 5 years, X% §8 evident from
Table XII that &1} the infants who were non-breast fed were
having the umu;llt/heishti ratio : lower than ,0015 which is
the demarking line between $he well nourished and malnourished
children. -

Mean head, chest and mid-arm circumference of the exterogestate
infants:

Table XXIX presents the mean head, ohest and midram

¢ircunference of the extergestate infants,
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TABLE XIIX

MEAN HEAD CHEST AND MIDRRM OCIRCUMPERENCE (IN CM) OF THE EXTERO-
GESTATE INFANTS, BREAST FED AND NON-BREAST FED

B Ok W W S W 4B 9h AR W EE O W A W WD P G ek W W G G S WD @ D W W W D D T W W @ W

Head ocircum- GChest oircum- Mid arm oircum~ All India

ference and ference and ference,and values
Age in 3.0, 8.0, 3.D.
nonth. W A G W UGS W P S W G W WD G D OB AN SD T GE Wb G WD Gb WD YD YR W P W W W

Head oir- Chest
'q’. '.3.’. '0'0 ’.'0’. B". l.ﬁ.f. cumfer- eircum-
srence ference
in Ol in «a,

- W WD WP W WS W G W WD s W @D G5 O S P W @ o W P W W W O W w G W S W e e e S -

3 nonths 24,8 23,8 23.8 22.4 9,2 9.0
sono:_ 1,39 : 0,41

6 nonths 30,0 - 37,6 29,5  25.311.4 10,3
S.D. s .92 o 0,53 2057 &+ 0,44

9 months 33,8 33.0 34.8 80,0 13,9 12,0
S.D, &+ 2.12 o 1,191,858 4 0,4340,8¢ ¢+ 0,77

42 wonths  37.3 36.0 38,0 34,0 14,0 13,8
8.D. 21,85 4 0,37T40.45 ¢ 1.38  44.4 Boys 43.3

43.6 Girls 42.3

@ B W AP W G o S P W WS G Gr O W AP Y R AR W O W @ O W @ W S B T G T W WD @ 4 e N

B.P,~ Breast fed
N.,B,F, - Non Breast fed,



Table XIXIXI brings home the fact that the non~breast
fed infants exhidbited consistantly Ilower values for head,
thest and mid-arm ¢irommferencs than their eounterparts who

were breast fed,

Ia well nourished children the chest eircumference
starts to exceed the head eircumference during the scoond
gix months of }ife and must be greater by 18 months accorde
ing $o Gameron and Hofwander (1971), Hence the ehest/head
ratio was done for both breast fed and non breast fed
badbiss, The results indicated tyat by about 9th month
the breast fed ohildren's chest, circumferences erossed
over the head ¢ircumference, However the ratie remained

below one upte 18 months in tho n;n-breaat fed children,

Cameron and Hofvander {i97T1) are ;t the view that in proSein

calorie malnutrition as there will be muscle and fat
wasting the chest size will remainm small and the ratie
will be cless than ones The values Between the groups
indicated & -tazt;tlcal significant at 1% level, Head,
chest, and arm cg{cumforanee of the Breast fed and

Non Breoast fed cuildren are givem in Appendix XIIX,



Pable XIV putsforth the phvsiocal development of the
infants included in the present study,

TABLE xIV

PHYSICAL DEVELOPMENT ACHIEVED BY THE BREAST-FED AND NONe
BREAST FED INFANTS

W OWR B W Gh WS W A G W A WS W AP W WD b W WD D W D W B E D W™

Achievenont in Month

Mile stones W A D AP AW WS W EN YD W A GG W W W Bw
Breast fed Non-lL1reast Shhi and bayol

infants fufants (1974)

rixing of eyes 2.0 3.0 3.0

Sailing 2.8 2.8 3.5

Recognising mother 3.0 3.0 3.0

Following odjects 4.8 4.5 3,78

Oral exploratfion 8,0 6,0 8.8

Sitting with support <,0 8.0 8.78

Transport of object V1,0 7.0 6,78

The normal ars giroumference of an omne year old infant
is around 16 om acoordihg %o Cameron and Hofvander (1971).
Values obtained in the present study, are lower than this,
though the dreast fed infant have registered higher values

than non-breast fed,



The achivement of the various physical development and
coordination by the exterogestats shows that there was slight
difference between the two groups, and the breast fed group
gsoems $0 fair slightly better than the other, This may
be due to the successful breast foeding,

¢ Table XV presents the motor development of She imnfants,

TABLE XV
MOTOR DEVELOPMENT OF BREAST FED AND NON-3REAST FED INFANTS

Non dreast well nouri- Malnourished

Tonic neck

reflex 1 3  § |
Head midplane with

symmetric posture 3% 3% | . 4
Gouplete bhead

ecntrol 3 3 3-4 41-5

WU R W WD N @ R e s s W WA W D WY W W e S W

Table XV highlights the motor development of the
infants who were bdreast fed and non.breast fed, The ooordination
is attained earlier By the breast fed imfants than their

conunter parts who were not bBreast fed, These values are
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couparable $& those obtained by Banik et al (1973) as shown

in $he same ta‘bh.
3., Oth ta egardi the infantss

£, Health status of the infants

&, Sfigns of malnutrition

b, Presence of worms

04 Reported sickness of the infants
8. VWeaning foods given $# the infants

s Health status of tho infants:

a, Signs of nalnuttition,

The symptoms of malnutrition present in $he infants were
recorded and $abulated in Table XVI



TABLE XVI

SYMPTOMS OF MALNUTRITION IN THE INFANTS

Syaptoas of mal- Breast fed Non bdreast fed
S, M0, nutrition in the percent percent
chilaren

A EE W e g A YR OB S W W Eh @ W T W D AW AW R WD WP W @ WG e W W W W

4 Mild protein calorie

malnutrition 18 54,0
3 Anemia 16 20,0
3 Xerosis of the

sonfjunctiva 30 -
4 No obvious symptous 39 26,0
5 Tateuld 100 100,0

Obviously 15% of the breast fed infamats were also
suffering from & méld degree of malnutritiom, but when
oompared with the mon-breast fed group, which emphasises the
heed for breast feeding in sountries like ours, ~

Table XVII presents the infestation of the gestro
intestional tract with woras fin both the groups.



TABLE XVIL

PRESENCE OF WORMS IN THE INPANTS

@ s o W @ W e @ P G W T W S D B S e ™

s,  PrSimee s woras in  Brecst fed
1 Hook 10
2 Tape 10
3 Round 7
4 nil T2

100

a W ar W e W D W S W W B S g @ B S w S

It was &isturbing to note that 27-80 per

da Y A W W S > W W

Non Breast fed
percent

- ap B W W S S e

p b
10
238
80

- e e S o W » =

100

G W o= W O @B ww W

acent of the

infants studied has been infected with worms of some kind of

other, Considering the poor hygienie conditions {m which

the families and the infants 1ive, this is not surprising.

These worms would in the long run aggravite and precipitate
the Already existing mild form of malnutrition. in these infants,

Emphasis om health and hygiene em one & hamd and nutrition

edueation on the other are essential,
approach could solve the prodlems,

orted Sio sg of the tes

Only such as integrated

The health status an individual enjoys speaks o0f this



nutritional status indireotly. The repeated siciness of the
infants in the present study is presented in Table XVIIX.

TABLE XVIII
SICKNESS OF THE INPANTS

A S EN W AR W G G G G AP WP TE G W S W G W D G Wp YR Wk R @R YR R W W W e

Percentage falling adck

Siokness B L T
Breast fed Non breast fed
Diarrhoea 15 40
Common ¢old and fever a9 35
Constipation! 16 -
Whooping oough 4 ]
No serious illness 36 10

- W W T SR Gh G W N G P A W G W G E wm YO W G O A W B B W D A e W

Table XVIII elearly indicated that the per cent of children
falling sick are more in the non breast fed group, tham in the
breast fed group. The anti-infective properties of breast
uilk oould be the only possible explanation for this difference
and alsc the environmental hygieme, Further investigation into
the immunisation, measures taken for these children indicated
that almost all the children in both the greups had been given
Small-pox vaccination, whereas only 42% and 48% of the children
had been given triple-antigen waccine respecti vely in the twe
groups,
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3. ¥eaning foods given to infants!

Table XIX presents the weaning foods given by the infants,

TABLE XIX
WEANING POODS GIVEN TO INFANTS

W A A B e AW WD W W DS G WS o ® NS WS S e E S S S e % S e

S,No, 8uppleue:::&=::en to the Percentage

1 Glaxé 14
2 Farex 3
8 Amulspray a2
4 Grapes 12
8 Ragi 27

Table XIX 1lists the various weaming feods given to
the infants in the present study., Glaxo, Farex and Amulspray are
supposed to be the foods specially meant for infants, However
whether these foods have all the nutrients im the required
proportioh ia a question, Algo how many mothers have the
know how in the preparation of thesse foods and its hygenis
handling, When it is a guestion of chofice between the arti-

(*



fical weaning foods and dbreast milk, 4t s advisable that
breast milk be preferred for the following reasons putsforth
by Jelliffe (1976) namely antiinfective factors, anti-allergic
oonsiderations, contraceptive, oonsiderations and the
esonomiss involved, Also under the existing poor hygenie
conditions, the transfer of milk from mother to child
directly, ensures the imposeibility of the enterance of any

micro organisas,

Also we are omly aware of the type of supplements
but not the quantities, Most of the times they may be
in meagre quantities and undunly diluted, In any ¢ase breast
Poeding is to be preferred for a mimimum period of 6 to 9

months at least,



¥, SUMMARY AND CONCHUSIONS

A total of two hundred and ssventy mothers were selected
from $wo villages and Xupptiswamy Naidu meuorial Hospital
for women and ohildren, The food and nutrient intake of
the nursing mothers indicated that their diets were lacking
in good quality protein, osleium, iron, retinol, riboflavia
and ascorbic acid, The ¢linical symptoms observed in these
women were anemia, oedema, might ®lindness and angular stomatitis,.
These gymptoms eonfirmed the existing deffeits im the Alets

of these wonmen,

The serug retinol values odtained for the nursing
mothers indicated that they were at medium risk with values
of 49+/100ul azainst 804]/100ul oconsidered low risk by ICNND,
Twenty six percent of the nursing mothers had levels eof
haemoglobin lower $han 10g which §s indicative ef anemia and

& grave gituatiom,

The mothers who successfully breast faod their infants
reduced im their weights more s0 im the case of tecnage
mothers, Hence t2enage pregnast@er lagtation may be aveided,
The mean breast milk putput was in the teenage mothers against
705 ml in adult mothers, The relative low volume of breast

milk may be attributed S$e double demands ef pregnancys
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Composition of breast milk indicated that only $otal
solids, and fat geem to be slightly affected and among $he
rest of the nutrients, there are no stiiking differences in

the oonposition,

Relationship between amenorrheal period and length
of breast feeding indicated that as the length breast
feeding inCteated, amenorrheal peried also increased though

not in the same proportion,

The growth performance of the exterogestate infants
who were breast fed and non-breast fed Bdrought out the fact
that the breast fed shildrem had recorded consistantly
highdr values which respect te height, weight, head chest
and mi€ arm sircumference, The weight/ﬂta ratie indicated

that all the infanta of the breast fed groupd recorded values
above 0,0015 while their counter parts recorded & value less
than 0,0015 which is imdicative of malnutritiom, The shest/
head oircumference ratio revealed the fact that by about 9th
month the infants crossed the value one in breast fed group
whereas the non-breast fed even after 12 months remaind below

one, which is indiocative of protein ealerie malnutrition,

The results of physical and motor developmen$ of the

infants were also along the same time,



T4

The signs of malnutrition presence of worms in the
gastro-intestidnal $raot and reported sickness ef the infants
indicated that the dreast f¢d childrem had fewer symptoms
of malmutrition and better resistance to disease than
their peounter parts in the non-breast fed group, Weaning
foods given to the infants were essentially oommereial foods
given without the know how of dilution, cleoanliness exr quality,

Thus these results high light the advantages of breast
milk and encourage using this natural resource which is good
for the ohild and good for the mother as it preolongs She
amenorrheal period,
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APPENDIX X

Questionaire te study the Nutritional profile of
selesied nursing mothers and their infants in Goimbatore City

1. Nameg Address;
Aget Joint/Nuclear family
2. Fanily Background

OCCUPATION

Menzbers of the Age E‘:‘;:“"- g }‘:::‘;‘/

family Main Subsidiary

- G A w W WD U e D W s U ED TS WK U NS dr G A 4 s W @ e e W s W

- G e ED W -
3, Anthropometric measurements of the mother
Weight of the mothers Weight of the fathers
Height of the mother; Height of the father:
&, Age of the mother at marriage
8. Anthropometric measurements of the infant
VWeights Head circumferences
Helighty Chest eircuamferences

Mid am sircunferences



8, Delivery Normal/Complioateds
T. Specific complication im delivery
8, Birth order of the present infant
Sexs Male/female
Age in Monthss
9. Information regarding previous children,

- ar G W W G O W ) W W p G U U U gy W @ W W T P W W & B W B e W G W
Age at Reasons for

'g; of children No, Alive No, dead death Death

W A s W M B WD W WP O TR ap WP U G AR Gn B WS e G W e @ W W P W W B > W

- D YR N A Y D A T g U A W WP W W W W AW W W S T S e W o AP e

10, Are you aware of the family plamming measures?
No 777’ Yes [ 7
11. If yos, whioh specific measures do you follow?

12. If mo why?

18, Any after effests of using the specific family planning
nethod?



14,

16,
17,
18,
19,
20,

-+ 9

What f{s your opiniom about the Same?

Month laclation at the start eof the study?

Weight of the mother during lactation?

Stage of lactation?

Anmount of milk secretion?

Do you eéonsume any tonies or any other supplements?
Space between ehila?

Details reogarding breast feecding,

Pirth order of the Duration of dreast Pime

ehila féeding stepping

D AN W G B G W N A WD S B s A W S N w s W G S W W W S WS W

Mo SR W e B G N W U W AD W S W R W WP WD WP ae e w TR UL W G N W SN W W @b

a3,

Presence of worms in the ochild/mother kind ef worms
present ,

S8igns and symptoms of malnutrition inm the mother?



%
s
3,
4,
8.
6,
'4

Anaeaia

Oedena

Night Blindness
Albumineria
Bleeding gums
Angular Stomatitis
Other Gomplaints

24} Serum picture of the Nursing Mother

rol1é acid levels

Haemoglobin levels

25, Signs and Symptoms of Malmutrition in the infant

1
2+
8
L T
Bs
6.
Ts
84

Osdema

Anaemia MI1d/Severe

Bleeding gums

Angular Stomatitis

Xerosis of the Conjective or Gornea
Marasmus

Kwashiorkor

Any other Signs



26. Any illness noted in $he childrems

WA AN s WD DB DR YD OED DO ED PGS RS

Xllmess ‘;g' o::n::}lon Prequency Treataent

A N Al e AP G AR WS WD G G Wk o 4D W m GG W
4+ Diarrhoea
3, PFever

8, G@Gonstipation

4, €Gola

8, Cough

6, VYomaitting
¥s Others

27, Details regarding imsunisation measures $aken

Immunisation Iv th Present
Measures Ist Chila IInd Child Iglla{‘lld Child Chila

W e W BB E® W PP e - g P O % e W e e %

B,C.G.

Small pox
Vacoination
Triple antigen
Polio

Any others

A WS U WD W YA DWW e W W W W S @



28, Special foods taken during Lactation,

P RO W IR SRR R R S TR R N A R I O W RN
Poods Yes No Reasons
LR W N WA R A R R KX W WO R A S ]

Ginger
Pruits
Milk
Groyndaut
Others

29, Poods avoided during Lactation

L I I W N R SRR R A R S R B A L R R N B
Foods Initial periods Later on

PR TR PP A I U R R I S W A R N

Ice Creanm
Mango

Jack fruit
Others



30, Supplements given to the infant

At Birth 8 Month 4 Month & Month 1 Year 1 § Year
No. of No, of No, ot No,of - No,of ~ No,of
tizes Yotines Ve gines WY* tines VY times WY* tiges Ve

W A wlh WD W R A R W S W W B S GD N A G R D A e W R W AR W R W W

Supple-
ments

AR WD WS W W B W N W W W W W e T W R @ W A W W D G A e W W W e W W N



31

a2

26

Mile stones (Bevelopmantal and Functional Maturity)

CEC IR R T R N R W U W A N R S N N B R
Nile Stones vut;:h -ﬁ::h .gﬁfu no::: -:::lh: ag::h

W WA U YD AN WA G D P GRS E e
FPixing of Eyes

Smiling

Cooing

Laughing

Head control

Recognising mothers

Following objects

Recognising Fomily

Oral exploration

Supine $® prone

Sitting with supnort

Transfer of object

Sitting with out support

Orawling

Speech



33, Motor Development (Age in weeks)

Particulars ist ’ and 3rd ¢ 4th 5th  6th

1. Tonie neck reflex
attitude

3. Head midplane
with symmetrio
posture

3, Complete head
control
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APPENDIX IIX

ESTIMATION OF SERUM VITAMIN A (RESTINOL)

The extraction procedure was done, following the
method of Ncald end pearson (1963) and the solutiom was read
at 348 pg (inm ultra violet regiom) following the procedure
given by NIN (1971),

Preparation of solutions

Stook Vitamin & solutions

344 mg of Vitamin A scetdate (300g) of Vit, A was
disolved in chloroform and made wp €0 100 m1ls 1 ml of stock
sontains 3000 g of retinnl,

Met hods

1 ml of serum was placed in & test tube. An equal
volume of aleccholis posassium hydroxide was added, 1.5ml
of ¥ Hexane was added te $he serum alcoholic pottasium hydro-
xide in the test tube, The S$est tube was stoppeted and con-
tente were shaken well for 45 seconds, It was centrifuged
for 10 mimutes at & speed of 3000 revolution/ginute; The
supernatent was evaporated to dryness in a 405 water bath,
The residue was im:ediately taken up $m one ml, ef chloroform
added 2 ml of ehlorofom again and the & D of the solutiom was

measured &t 348 mg in the spectrophoetometer,
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The solution in now transferredto a soft glass tube,
with a stopper and irradiated with U.V, light (the lamp should
be turned on 10 minutes dbefore use) The tube should be kept
at a distance of 20 om. for the lamp., The 0.,D, at 348 mg
is again read and the difference in 0.D is taken is a measure

of vitamin A in the solution,
Intermediate Standards

0.1 ml of stock standard is diluted to 11100 ml,

$1,0,iml =s3r, 0,2 ml =,6r, 0,3m1=9r, and 0,4 mleilr,

Woring standards

Bach intermediate was again diluted to 10 ml. From
that 1 m1 will give 0.3r, 0,6r, 0,9r and 1-2 respectively,

CALCULATION$

Opitcal Density x correal;onds taiy ¥ of vitamin A,

tA' ml of the dilutedd serum will contain Y.r of
Vitamin A,

t.'B' &l of the serum contain=yxB r of Retimol.

t.100m1 of the serum contain= A

= YxBx100 r of Retinol,
T
Result:

t 100 ml of the Serum contain Y x B x 100 r of Retinol,



APIENDIX IV

ESTINATION OF MABMOGLOBIN BY CYANMEBTHALMORLOBIN

Methods

(1) Exaetly 5 m] of Dradkin's diluent solution is
mneasured into & dry Sest tube,

{(8) Bxactly 0,02 ml of dlood is transferred from a
standard basmsoglodin pipette imto a dilaent
solutions, Usual oare in filliag am cleoning
of lofated haemoglobin pipette must de observed,

(3) The pipette is rinsed 3 times with the. diluent
solution, without allowing the tmauoa of atr
bubbles in the solutium,

{4) The bleod and the diluent are mixed by rotating
the tmde,

(3) 10 mts tiue is allowed for the formation of the
oysrmethaguoglodin,

(6) 0,3 ul of the diluent solution is used as dhank,

(7) with green filter Nos 3540 the readings are taken
in a photo eloctric saloriaster,

Grasnsh hesmogichin Galiderettons

{31) Tetal dlood Iron is deterained By wong's method,

This deteranination would give absolute amount of
haamoglobin,

{3) Exsctly 0,02 ml of the inowh Bleod sample &8
measured into $5,7,85 10,13,8 and 1§ ml respeciively
of dfiuent solun ‘ m& aixzed, These soluti:ns are
now equipment to !00.01 080,40 and 3% that of the
original solution,
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{8) 7The tntensity of the colour read mwsing givea
340 filter,

(¢) A otandsrd graph is drown with these v:lues, The

HY conoentration of the unimown samples is read
frea thie,

Hong's methods

70,2 mg of Peorreus ammoninmsulphate is made up to
100 w1, Ta:e 10 ml and again gate up to 100 m1l, Thie

bl VO G W 4
<

18 ihe working standard,
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APPENDIX V

MILK ANALYSIS
Sempling of midlk for Analysis:

The samples for amalysis wers collected after an interval
of 46 hours after the morning feed, by complete manual expression
of both breasts, All mothers were allowed their usunal morning
meal 3 hours before the tinme of collection of s-mples, 1t
was not possidle under the prevailing conditions to colloct
34 hour samples of wmilk,

Chemic~]l methodss

The following determinations were earried out om the
milk samples, Total solids, Energy, protein, Pat, Calcim

and Iron,

Methods og Analysiast

Total golidss
By weighing: (AGAC Method)

Weighed § g of prepared sample inte & weizhed flat
bottoned die¢h mot over § cm in dlameter, a platimm daish of
this shape and size d8 preferable, hcated om a steam-bath
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10-13 minutes, exposing the maximum surface of the hottom of
the dish %0 live steam, Then heated for 3 hours in an air
oven at 98-100°C cooled in & desicotor, weighed quickly and
reported the percentage of resideue g§s total solids,
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ESTIMATION OF ENERGY BY BOMB CALORIMETER

To estimate the amount of calories present in 100 mil
of milk,

Procedures

fook 3000 g of distililed wator im a oompletely dried
oval bucket whioh forme apart of t he ealorimeter, Prior te
weighing the water should dbe brought te a temperature 3°C
to 345°¢ below that of the oalorimeter Jacket, The water
may be measured volumotrically instead of by weighing, it
this is always done at the same teumperature, Xept the
fi11ed bucket with the lomg axis of the oval in 1linc with
the operator, Grasped the bomb well between thumb and fere
finger and lowered the bomd into water taking care to avoid
disturbing the contents, Set the bomb with fts feet spanning
the loocating boss and turn so that the dlectrode teminal i
near the insulting igniting wire, Attached the thurst
terminal to the bomd electrode and shake back imte the
bucket all drops of water adhoring to the fimgers; Run the
motor for § mimutes to attain thermal equilidbruim, but de
not record temperature during this period,

Took the temperature as soon as equilidrium is indi-
sated by a slow unifora rise and read and record the ¢dbri-
meter temperature to the nearost point = one minuts interval



for exactly 5§ minutes, Pressed the button and ignition unit
to fired the charge at thestart of 6 sinmutes recorging the
time and temperature at the firing point, . After firing,
when the mercury starts to rise record the temperature at

one minute intervals ic until the difference between the

successive readings has been constant for 5 minutes,

After compeleting the reading, stopped the mator,
removed the belt and 1ifé the covers from the Jacket, wipped
the thermometer bulb with a clean oloth t0 remove any water
and set the covers on the support stand, Lifted the bomd
out of the buoket andrelisve all residual pressure,

After releasing the pressure remove the sgorew oap,
1ifted out the domdb head and place it on the support stand,
Carefully remove all unburnt pieces of fuse wire from the
bomb electrodes, streighten them and measure their eombined
length in centimeters, Substract this length from the
initial to centimeters and sake this as the mot amount of

4

wire burnt,

106
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Calculations

Initial temperature of water wt, °P

1
Final temperature of water -ta'l"
»* Rice in temperature -(tz-t‘) PP,

Initial length of the wire »1, 0m,
Remaining length of the wire =1lcm.

2. Burnt wire of length = (lfla)d. on,
Energy equivalent for the

Calorimeter in calories per

gegree s 1348 oalories

t «Calories for T*F rise of temperature
1348xT= X calories

Energy equivalant for the wire

in coleries/degrees =2,3 ¢ lories

t +Fuse wire coreection 3.3XL oalories wsycalories
A ml of milk give e {x-y) K,801s8

1.100 nl1 of milk give - (x:zzgoo E, cals,

Rosults 4100 ml of the milk give = (x-y)x100 K, calories
A
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ESTIMATION OF PROTEIN IN MIIX

Total Nitrogen contents

Atmy
To estimate the total Nitrogen in milk,

Procedures

9 or 5 ml of milk were taken in separate kjeldshl
flasks and digested with 8 a) of esoncentrated sulphuric acdd
and & pimoh of selenium dioxide as a catalyst, Digestion
was completed by the addition of a drop of perchloric acid,
eoofled the flasks and the cohtents were made upte 100ml with
distilled water, Along with this S5 nl of concentrated
sulfnhuric acid alone was digested and treated similarly,
Thl* vas used as hlank,

5 =l of the dlank were taken in the distilling flask of
the kjeldahl's apparates and then added 6 ml of 40% MaoH and
washed with distilled water, 3ml of boric aeid were taken
in a @onical flask and a drop of mozusagaindioator was
adled and kept under the oondensger, Stean was generated,
Steam enters amd dfives out the ammonia formed whieh in turn
4s absorbed by the bhoric asid, Steam is passed for 3-10
minutes until the solutiom in the sondfal flask is dlue in
oolour. The corical flask is lewered and the tip of the

condenser is washed with water.
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The droic acid solution containing the liberated
ammonia was titrated against N/70 sunphurie acid. The end
point is the appearance of pale pink celour,

The experiment was repeated with, 8§ ml of the digested
sample solutions, From the tifre values salculated the total
Nitrogen content of the milk,

Calculations

VYolume of /70 sulphurie asid required

for blamk s X al,
VYolume of X/10 sulphuric acid required

by experiment s Yy nl,
Bxperiment-Blank ¢ (y-x)
1 m)l of X/¥0 sulphuric acid =0,2mg of N,
t+{y~x) ml of W/70 sulphuric acid =0,2x (ysx)ug of ¥,

t.5m1 of the digosted saaple eomtains =0,2x (y-x)mg of N,
$,100 m1 of the digested sample

contains =0 ,2x i;—;)noo

-‘. “ n:
Non Protein Nitrogen contents

Adm

To estimate the amount of non protein Nitrogem eontent
in milk,
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Procedures

3 ml of the milk was taken im & test tube, The %test
tube is heated in the boiling water bath for half an hour,
Centrifreged. The supernatant is removed, The protein is
precipated using 13% TCA, The supernatent is conccntrated
on a water bath and is transferred to a kjeldahl flask, Add
5 ml of'concentrated sulphuric acid and 4s digeated, The
digestion is completed by the addition of a drop of perchlorie
acid, The dijested sample 418 made up to 100 ml, § ml of
eonnentrated sulphurie acid 4s kept adong with this asdblank
and is made upto 100 mi,



8 ml of the blank wers taken im the distrilling flask
of the kjeldahl's apparatus and then added § ml of 40% sodium
hydroxide and washed with distilled water, 8 ml of the
boric acid wers taken in & conieal, flask and & drop eof
mozuzaga indicator was added and kept under the condenser;
8teay was generated, Steam enters and drives the ammonia
formed which imturn is is absordbed By the boric acid, Stean
is passed f0r 8510 minates until the solutiom in the conical
flask 18 blue in ecolours The eonical flask s lowered and

the taop of the condenser &s wished with water,

The horic asid solutfon csontatining the liberated
ammonia was fttrated ngauinet N/70 sulphuric acid, The end
point is the appearance of pink colour, The experiment was
repeated with 5 nl of the digested sample solutisns of wnilk,

From the titre values caloulated the nitrogen eontent of milk,

Calculationy

Yolume of N/70 Sulphuric acid required
by blank » xml,

Solume of X/70 Sulphuric acid required
by experimental solution w ¥y ml.

(Experiment-Blamk) s (y-x)
1 ml, of N/70 sulphuric aeid = 0,2 ng of '3
ti{y-x) ml of K/70 Sulphuric acid =0} 2x(y~-x) mg of

111

8 m1 of the digested sample comtain »0.2x(yx) ng ot N,

$.400 ml of the digested sample contain =0, 2x x100

ng of ll2



Resul

Protein content of milk

112

= (Total Nitrogen @ontent

Non Protein Nitrogen content)x
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"DETERMINATION OF FAT CONTENT OF MIIK®

3

A

Pe eatimate the amount of fat present ia 100 ml of milk,
Principle of methods

The fat comtent is gravimentically determined by
extraction of the fat from an ammoniacal alecholic solution
of milk with aiotf:yl ether and light pstroleum, evaporation
of the solvents and weighing of ths residue, accerding te
the principle of Rose-Goettliied,

pProc eduret

Preparation of the samples

Bring the sample te a temperature of 30°C mix thoroughly
to emsure & homogenous mixture of the fat shroughout the sample,
Do not agitote se vigorously as to cause ferthing of the milk
or churning of the butter fat, Xf it is found difficult te
di sperse the cream layer, warm slowly to 35-40°C with careful
mixing and incorporating any eream adhering to eontainer,

Gool the sample quickly to room temperature,

Determinations

Dried the flask im the oven for 0,8 to 1 hour, Allowed
the flask $to ¢ool teo the terperaturs of the balance room and
weizh the cooled flask to the mearest 0,1 ng,
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Inverted bottle gontaining the prepared saomple 3 or
4 times and immediately weigh $6 the nearest i1 mg directly
in, .or by 4ifference into, sthe extraction apparatus, 10-1% g
‘of the well mixed sample, o Added 1,8 ml ammonia (25.1) or

as oquivalont'Vol.u'ne of stronger solution, and mix well,

Added 10 ml enthanol and mixed the liquids gently
but thoroughly im the inclosed apparatus,

Added 25 ml diethyl ether, olese the apparatus anéd

shook vigorouaiy and invert repeatddly for 1 ml eooled, if

necegsary, im rumning water,

Removed the siopper carefully and added 25 ml light
petroleum using the ist few millilitres to rinse the stopper
and ingide of the neck of the apparatus olesed by replasing
the stopper and shook ané invert repeatedly for 80 seconds;

Allowed She apparatus to stand wntil she upper liqahd
Rayer has become O0lsar and 48 distinctly separated from the
agqueous layer, Alternatively perform the separation by the

use of a suitadle centrifuge,

Heated the flask, plased om its side, for one hour ia
the oven, allowed to cool to the temperature of the balance

reom &s before and weighed the nearest 0.1 mg.
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Caloulation,

The mass in grammes, of fat extracted as § m,-m,y and
the fat eontent of the sample, in 1% by mean is where =, -0,X 100
s
m mass in g of flask M with fat.
a » mase in g of flask M,
s smass ing of Sest ¥mbiein
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ESTIMATION OF CALCIUM

Adms

To estimate the amount of calcium present im the milk,

Princ 12103

The salocium is precipitated as the exalate directly
from the milk and agfter washings the precipitate 4s dissolved
th acid and titrated against permanagement,

Procedures

$ nl of the nilk was deproteinized by the addition of
equal volume of 10% TCA Centifuged, From that took 10 nl of
the supernatent and added 4 ml of 4% ammonium oxalate, Mixed
well and allowed to stand overnight,

The precipitate calcium was oentrifuged the next day
and the supernatent fluid was removed without disturbing the
precipitate, Added 3 ml of 2% ammonia down the sides of the
tube and hixed the precipitate well, This was repeated 2
$0 3 times until the washed gsolutiom gave mo precipitate the
oaloiumchloride solution., This wes made done $o remove $he
excess of ammonium oxalate, Finally added 2 ml of approximate
normal sulphuric adid and mixed well, This was warmed by
placing the tube in a beaker of almosx boiling te ocomplete
the precipitation of oxalate, Removed the tubes and the
hot eontents (70°~78°) were titrated with 0,01N pottassium
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permanaganate toa faint pink colour which persisted for about
‘a minute, As blank titrated 2 ml of the sulphuric acid to

the same ond point, The difference between the titre values
given the volume of 0,01 pottassinm permangnate required to

titrate the calcium oxalate preciptated,

W W N A G W W GP e G W QP W G D W WRED WD W @ W W e O W W WD W W B @S W

Burette Reading Volume of 0,01iN
8.NO0, SOlution = = = = « = = = = = =~ « pottassium per- Inddgator
Initial Final manganate
| Blamk x y Self indicator
2 Pilrate x, ¥,

Caloulations

(Experiment-Blank) = (!"‘1) - (y=x) m1

1 ml of X/100 potassiun permangnate = 0,2 mg of oa

1,10 ul of the filtrate contain = (yyx] (y-x)x0.2 mg of ea.
These 10 ml of come from 5 =l of milk, .

t3 100 ml of the milk contains .(;!rxi)-(ybx)xo.zx 100

10
mng of calofum

Results
Calcium present in 100 ml of milk = (z*-xi)-(y-x) x02 100

10
ng of caloiun
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ESTIMATION OF IRON IN MILK

|>

To estimate the amount of Iron in Milk,
prinoiphjs

A sample of milk is digested with concentrated sulphuric
acid to get the fron in the free from in the preseme of Pota~
ssiuz per sukphate, The digests is then deprotenized with
sodius tungstate solution, Centifuged and then a known
amnount of the supernatent is treated with potassium
thiocyanats, The solour developed 1s then estinated calorie
metrically at 840 .

Standard Perrous solutions

Prepared a standard Iron solution comtaining 100 MJ
of iron per ml, Dissolve 70,3 mg of Perroas ammoniume

sulphate in 100 ml of water,

Wor'.ing standards

Biluted 10 nl of the stock standard to 100 ml with
distilled water, So that 1 al of this solution coktain 1043
of Ironm,
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Procedures

8 ml of the milk was deporteinised with equal volume
of 10% TCA and oontrifuged, From that 3 al of the filtrated

used for the analysis,

1 t0 8§ a1l of the working standard were taken in differant
tubes, Added 0,3 ml of eoncentrated sulphuric acid and 0.4
nl of saturated pottassium per sulphate solution te each of the
tube, [Pinally added 1,8 =l eof potassium $hio oyanate and
made up the volume of oach to 10 ml with distilfed water, 8 ml
of the filtrate was taken, Then added 0.4 nl of saturated
potassium per sulphate solution and 4,8 ml of 8 ¥ potassium
thiocyanate and the volume ie¢ made up to 10 ml with distilled
water, Then the intensity of the eolour develope was read
at 540mx in a colorimeter with 4in 10 minutes, The ferrius

content of the milk can be saloulated from these wvalues,

Calculations

Koltt reading X eorresponds te Y r of XIron,
3.2 =) of the filtrate solutiom contain y r of Iron,
$.42 ul of the filtrate solutiom contain QQ_ r of Iron

These £3 m}] some from 8 =l of milk,

100 nl of milk contain x$12x100 » of Iron

Roesults

100 n}l of milk eontain ﬁizxioo r of Irom,
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APPENDIX WX

WEIGRMENT CALCULATION FOR THE NURSING
MOTHER

OGS G P GR T an i G S G T Gr GE AR W WP WD AP D G GD W W o W W wm w He e wee e e -

Pood stuff Amount Energy Pr Calcium Iron Carotene Thiamin Ribo- Vit .C

in gn, k,0al, g L ) ng. MY mg, r&it.rin ne .
Rice 2300 692,00 13.8 18 8.0 - 0.4 0,10 -
Ravi 340 1183 3B.4 83,4 5.3 - 0,41 0.10 -
Dhal 50 187,80 11,2 368 2,9 68 0,23 0,00 -
shillies 20 6 0.6 é 0,24 88 0,04 0,08 22
Jabbage 30 13,86 0, 9 19,8 0.4 600 0,08 0,04 62
Onion 80 23,6 0.7 16 0.48 e 0,03 0,008 0,8
Brinjal 50 12 0.7 9 0.8 37 0,02 0,08 8
{11k 100 117 4.3 210 0,2 213 0,04 0.10 -
Jag-ery 80 146 0,2 = 8.7 64 0,01 0,02 -
Sugar 50 100 0,08 @ - - - - -
241 10 90 - - - - - - -

W P NS WD W W A B Ok Ak G G W @ A PGS W v B b WD w W @ R A A Gy W e @B

asto 67 374.4 24 1041 1,32 0,680 20,8

- W UL G Gk W W ER G A AR T o w Ak W S T G T e S W D R DA ED e WA A e e W W G

Retfionl 1041 2360,
X B
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(3)
rood statt Amount Energy Pr Calcium Iron Caroteme ‘l':::nm:::“' V::i.c
e B R e e me. I me m
Rice 610 2111 39 85 24 - 1,26 0.30 -
Block gramdhal 33 a0 4 17 i.6 6,3 0,08 0,08 -
Redgramdhal T0 238 16 81 4 ] 0.3¢t 0,43 -
Chilldes 40 1.2 12 0.4 128 0,08 0,17 45
Beans 135 210 11 1] 3.4 169 0.45 0,23 ] ]
Onion 40 22 2,2 8 0.9 - 0,03 0,08 0.8
Yomato 150 30 1.3 T2 0.6 8526 0,06 0,09 41
Banana 50 88 0,6 8 08 39 0,02 0,04 3
Coconmut 80 23 0.7 16 0.8 ] 0.083 0,008 0.2
Milk 150 176 8.4 3.5 0.3 320 0,08 0,18 1.5
Sugar 30 199 0,03 ] - - - - -
011 10 20 - - - - - - -
T 77 7 s2a6 | e2.4 arta | 38 1202 2.5 1.3 121

Retinols 1282« 320,8
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(3)
ST T T T T T Xmounts Energy Pr. Caloium Iron Carotens Thia- Ribfla- Vit C
Pood stuff ning wvin mg, m=ng.
e & _Eeem.w me. e M) m.
Rice 600 2016 38 54 2 -~ 1,36 0.0 =
Black gram-

dhal 18 9 38,0 23 1.3 S 0,06 0,08 =
Dhal 80 167 11,4 36 23,9 66 0,23 0,09 =
Agthikcerai 80 AT 4.2 865 1.9 2700 0,10 0,04 85
Knolkol 50 8 0.3 8 045 8 0,02 0,08 40
Chilltes 20 T o014 185 04 8,8 001 0,03 5
Garrot so 24 0.5 40 1.4 945 0,03 0.04 1,8
Onion 30 a0 0,6 13 0.4 8 0,08 0,01 0.7
Tomato 100 20 00.9 48 0.4 3521 0,43 0,08 ar
Banana 8o 8 0.6 85 08 39 0,03 0,08 3.5
M1k 300 381 12,9 630 0.6 6.400,42 030 3
Sugar 50 199 0,05 ¢ - - - - -
011 10 90 - - - - - -

- WD e W EGR G A G ws O D S W Y Y W BB WD N WS AD WS AR W O s W s W W W W @ W

3110 73 1433 33.4 4467 1.9 0,78 168

W W > a» b WP S W AP 4 D G G a CBD D G A o ED A D WP O A @ B @ or YD G S e W AW B W s

Retinol1117
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(4)
Pood stuft Amounts Energy Protein Calcium Iron g:;':" ’:}:" \m:g?a‘vn Q
e ceaeo B L & e REe M) __MEL L
Rice 550 1903 35,3 49.5 22 - 1,16 0,08 -
Black gram-

dhal 15 49 3 22 1.3 8  0.08 0,9 -
Chilltes 10 0.1 0,07 0.7 0,08 &4 0,008 0,00 333
Beans 30 40 2,2 14 07 10 0,40 0,06 7
Dhal 25 8¢ 5.6 0.2 2,5 33 0,1 0,08 -
onten 18 10 0,3 6.5 0.2 2,5 0,00 0,04 0,35
Potato 128 111 2 198 0.0 30 0,42 0,01  21.5
Amaranth 50 22 32 12,5 12.7 3260 0,06 0,15 1.5
Tomato 0 5 . 08 85,8 0.8 310 0,06 0,08 2685
Milx 180 18 6.4 315 0,3 820 0,08 0,15 1.5
Curds 100 8 34 19 0,2 136 0,35 0,46 1
011 5 @ - - - - - - -
Sugar 20 79 0,01 24 = - - - -

T T T " mea T e0 #1840 3811 1,98 0.74 90

Retinol 783 = 3511
-4
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(s)
Food stuff Amount Energy Pr. Calei- Iren o;‘l:“‘-:::a‘ !13::1&. Vit
g. koocals, gu BB, mg. mg  mec. mg. nf.

Rice 320 1107 20,4 29 1.4 - 0,67 0,16 -
Ravi 100 348 10,4 16 1.8 . 0,2 0,03 ° -
Kecrat 285 23 3.4 283 0,0 1250 0,06 0,02 1.7
Drumstiok 50 13 1,8 185 2.6 85 0,04 0,03 8.8
Dhal S50 168 11,2 36,4 2.8 66 0,32 0.4 -
onton 60 40 1,2 26 0,8 10 0,06 0,03 1.4
Chillfes 20 1.4 0,44 1,5 008 8,8 0,01 0,02 5
Banana 60 63,8 0,66 9,4 0,5 43,9 0,02 0,04 8.9
Milk 150 175 6.4 315 0,3 330 0,08 0,18 1.8
Curds 50 30 1,6 T4 0.4 6 0,42 0,08 0,5
011 230 180 - - - - - - -
sugar 30 119 0.t 3.6 = - = - -

T T T T T Tazes T Tse ma 34 1219 3.18 0.65 69
e e e mme e e e e e eem e e m ., .. .. ..., - - -

Retiond = 305« 1219
X 3



(e)

W W S SR Al G WP W G G G A G G W W e W OB G G W A A D W TR W G a D W AR AP e A W e N

Amounte Energy Pr. Caleium Iron Carotene Thia~ Ribo- Vit ©

Food stuf? min flavin
e B Fel B 8 B e e W
Rice 800 1730 32,0 45,0 20,0 - 1,08 0,35 -
Chillies 16 4 0.4 4.8 0.2 26,3 0,03 0,08 16,7
ondon 38 21 0,6 14 0.4 & 9.08 0,04 0.7
Tomato 120 94 2,4 51,6 0.5 431 0.14 0,07 33,4
Banana 60 o 0,7 10,2 0.8 46,8 0,08 0,08 4.3
Gooonut 25 111 14 2.8 0.4 . 0,04 0,03 0.3
Tamarind 15 42,8 0,47 25,8 2,7 9,0 - 0,01 0.8
Butter milc 100 % 0,8 30 0.8 - - = -
M11k 150 196 6.4 918 0.3 312 0,08 0,15 0.15
Sugar 20 80 0,02 2,82 2.4 e - - -

2269 43.9 BOT.E 25,9 177 1,40 0,63 88

W @ W A% R om Gk B G A uk W G WP G O G A B T GR P W O G R W T P gp A% 4D ok W WD W W gmwe W

Retionl 117 = 194
K3
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(1)

Amount Energy Protein Calcium Iron Csrotene Thia- nibotla-"t ¢
Food stuff e k., oals g. ng, mg. 49 m&g‘ v‘g. ag.

) W LR WP W WD S G G S G TH T ah AP A D G W WP WD e W WD s B g T W SR @ W T e @ W S o

Rice 550 1903 35,3 49,2 22 - 1,16 0,08 -
Dhal | 80 188 11 37 2,9 66 0.33 0,10 -
onion a5 18 0.4 11 0.3 3.6 0,08 0,01 0,8
Chillies 23 7.5 0.7 0.5 0.3 44 0,08 0,10 28
Tamarind 80 a2é 3.4 138 8.8 48 - 0408 3,4
Buttermilx 100 18 0.8 30 0.8 - - - -
Cabdage 23 ) 0.4 10 0,2 300 0,10 0,02 231
Milk 20 23.4 0.86 42 0,04 44 0,014 0,02 0,2
Jaggery 20 76,8 0.4 10 0,3 - - 0,01 i
"7 7 7 Taaaa " T T83 328 36 836  1.45 0,40 63

e WE G WD W ws WE W W A R W s wn G W s A G WD o W R e SR WP en AP YR WD W W W e S o W @ W

Retinol 138 = 337
K3



(8)

T T T 77T \mount Energy Protein Caleius Iron Carotene Thia-
Pood Stuff g k.ocals (P ng. ng. g ::t.x
Rice 160 2508 45  {-] 30 - 1.42
Dhal 100 334 22 12 6 132 0,44
Chillies 25 7.5 0,7 7.8 0,3 44 0,08
Onton 40 22,2 2,2 s 0,9 - 0.03
Potato 80 .0 1,3 8 0,86 19,2 0,08
Tamarind 40 113 1.2 68 4,4 24 -
Tokato 23 5 0,2 12 0,4 88 0,3
Cooonut 80 222 2,2 8 0.8 - 0,01
Milk 20 23.4 0,86 42 0,06 4 0,01
Jaggary 20 76,6 0.1 10 0,3 - -
011 15 133 - - - & -

36806

K

43

38t

2.3
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Rissgtao "é‘
cmmaaat
2,24 0
0.18 -
0,10 a8
0,08 0.5
0,98 13.6
0,03 0,28
0,01 T
0,08 0.2
0,02 0.2
0,01 3

- -

303

1.8 82

W W ey g W S WP GD A AR W uan N A WE WS S GP R MR G S SR W GF T NS WD A W W W s W ok e > e

Retfinol 88,s 3351

4
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(9)

W e A W W M W s e ws e W o W W WP O W W WP N B W A G G AR R A W W SR N N B W N W

Amount Energy Proteim Calcium Iron Caroteme Thia- Ribofla-

Food e K.Cn}l, Ko l!o ng. ,ﬂg. min vin Vit@
stuff mge L mg
W OGN W AN E A AR GR W W W O W G s W e W Wy WP W W W W W AR A N W e W D e O e e
Rice 650 2144 38,8 68,5 268 - 1.21 0.19 -
Horse gram 100 321 22 287 8.4 1 0.42 0.3 -
Onion 40 22 2.2 . 0.9 - 0,03 0,086 0,08
Chillies 13 %.3 0.7 7.3 0,8 44 0,08 0,10 28
Tansrind 40 a8 0,3 17 1.1 6 - 0.01 0.3
Tomato 120 24 1.0 38 0,5 420 0.1¢ 0,07 6
Milk 40 47 1.7 92 0,08 84 0,02 0,04 0.04
Jaggary 50 194 0.2 40 5.7 84 0,01 0,02 -
011 10 90 - - - - - - -
Ll L L I I I I I Ittt Rl A I
28286 - 6T = 362 42,98 711 i.88 0,68 35,2

AR NS A S N N G e S G W W N WD SE P ARG D W AR TN T G AR A W W W

Retinol 178« 711
K3
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(10)

'--‘-ﬁ-’--‘-“”--‘-”Q”’“‘----ﬁ--“-‘“ﬂ“"‘

Food Amount Energy Protein Calcium Iron Caroteme Thiamin Riflavin Vit ¢
stuff g. k., onls g. mg, mg. g wg.  ug. mg.

Rice 650 2149 s8.8 83,8 28 - 1.2 0.19 -
Dhal 200 aes 44.4 144 11,6 264 0,88 0,36 -
Chillies a0 1.4 0,14 1,8 0,08 8.8 0,01 0,02 8
Onion 60 40 1,3 26 0.8 10 0,08 0,02 1.4
Tomato 100 20 0,9 48 0,4 351 0,13 0,06 ]
Milk 25 29 1.4 B2 0,05 82 0.01 0,02 0,28
Jaggery 25 o5 0,4 20 a,8 42 0,008 0,01 -
011 15 138 - - - - - - -

W W A SR OF W @ W e W WP W P G W G O WE N G AP WS NS P W WF Gk G W W G W A W e

3137 87 a7 43 728 1,3 0,68 12

Retinol 182 = 728
KN



130

APPENDIX VII

INDIVEIDUAL VALUE OF THE SERUM VITAMIN AOOF THE NURSING

MOTHERS
A G WS G W W MY T WS BE S Wk WP WD U G WD W W G W W AR R T W W . = -
8.No _ Adult serum Vitamin A Teenage serum vitamin A
e e Yalues in » values in'»
1 18,75 30
3 85 37
3 ’8 38
4 48 '
] 58
¢ 58
 § 41

mu*-qpqitubwd«a-mounnnwwu-aﬁa'-pd——aﬁﬁcnﬁ
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APPENDIX VIII

HABMOGLODIN LEVEL OF THE NURSING MOTHERS

s, Josrlottn g, Jaewmlohin gxo, amsglobing woliemsplobln
1 8.9 T} 13.3 21 12,0 61 8.Y
2 8.8 42 8.9 22 12,0 63 13,0
3 11,9 43 12,1 23 8.8 63 11.2
4 13,0 4" 12,5 24 10.3 84 11.6
5 12,3 . 12,0 25 8.0 65 9.0
6 10,4 46 10,0 26 0.8 66 12,0
v 11.8 .t 13.0 a1 12.0 o7 12,0
() 8.8 48 12,9 38 7.8 05 13,0
9 11.0 49 9.8 29 8.2 69  13.0
10 13,2 50 12,0 30 14,0 710 13,0
11 10.4 51 12,0 31 2.0 T 11,18
12 8.9 52 12,0 32 19,0 T3 8.0
13 12.6 53 13.0 as 12,0 73 12,8
14 10.4 54 12,0 34 10,0 T4 13,0
15 13,2 55 13,3 as 8.5 5 8.9
16 9.5 56 11,0 36 &1 78 10,18
17 12,0 57 8.2 Y 9.6 17 8,67
18 12,4 58 12,0 38 10,7 s 9.3
19 13,5 89 10,9 39 11.2 9 10,8
20 12,9 60 13,0 40 13,0 80 12,0

Contd.iuves
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Haemoglobin Haemoglobin Haemoglobin . Haemoglobin
84M0u 5 £/100 m1,3M% 15 g/f00m1. 5 ®O+qn g/100m1, 2*N°* in g/100 mi,

81 13,0 103 13,0 124 8,7 147 12,0
82 11,8 104 9,8 138 12,3 148 8,8
83 12,4 108 8,2 126 5.8 149 14,0
84 13,6 106 7.8 127 8,8 180 11,8
8s 13,8 107 13,0 128 12,8 161 18,0
86 12,2 108 12,0 139 9,8 153 13,0
87 13,0 109 9,86 130 12,0 183 9,8
88 12,8 110 8,2 131 12,1 184 11,6
80 13,0 114 8.4 132 12,8 158 13,0
90 11,9 113 10,0 133 12,9 186 14,0
91 12,3 113 14,0 134 9,8 187 13,0
02 12,8 114 8,6 133 12,8 188 12,8
93 12,0 118 13,0 136 8,7 189 12,8
o4 9,8 110 13,0 137 11,8 160 13,0
o8 11,9 117 8,4 138 12,8 181 13,1
96 12,0 118 9,8 139 12,7 162 8,0
o7 12,0 119 11,2 140 13,0 163 8,3
98 8,8 120 12,0 141 12,0 164 12,0
90 10,8 121 13,0 142 13,2 168 12,2
100 8.0 128 12,3 143 12,4 168 10,8
101 11,2 128 13.0 144+ 9,2 167 1906
102 8.3 124 12,0 145 10,8

Contd ,....
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G G B A W OGP OB P ED GF WD OGP G B S TP P an O wp T O ap G I U Wl WD W T W W s @ W W W W W
r
[

168 8.5 184 10.3 201 10,8

169 8.8 183 12,0 202 12,7

170 12,8 186 8,2 203 12,8

171 12,8 187 12.5 204 12,4 ,
172 13,0 188 12,0 208 8,5

173 12,5 189 8.9 206 14,0

174 12,0 180 12,5 207 8.9

175 13,0 192 13 208 840

176 8.1 1933 8.2 209 1840

17T 11,8 194 ' 8,9 210 14,0

178 12,0 105 8.8 211 12,0

178 8.8 196 13,0 212 10,2

179 18,0 197 12,8 213 11,5 e '

) 1

1

1
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PR N N R E R R X TR N L I A L A R

214 12,0 226 12,0 240 13,0 254 10,8
218 10,8 227 10,8 241 10,8 285 11.3
216 12,6 228 12,0 242 12,8 286 1142
ary 13,8 229 12,0 43 8, 2 287 12.2
218 12,8 2830 13,8 244 8.6 258 9,9
219 11,0 231 - 12,0 248 13,0 239 11.9
220 12,3 232 12,0 246 8.3 260 10,8
221 11,9 233 12.0 247 11.3 261 12,8
222 12.4 234 13,0 248 13,0 262 12,0
228 13.3 a3s 12,0 249 10.0 263 10.8
224 11,8 236 11,8 250 8,9 264 13,0
223 8.3 237 13.0 251 1.3 28 13.0
238 12,0 as2 11,3 268 9.0

239 12,0 253 9,6 267 10,2

268 13,0

869 10,0

170 10,0

WA A W T G W N W AR A W W D s WS T g W I e WAl DN e WA N WS W W



APPENDIX IX
WEIGHT AND HEIGHT OF THE NURSING MOTHERS

15-21 2238 15-21 2235
8.M0.  megght Height Welght Helght, 'Weight Height  Weight  Height
in kg in om, in kg, in em,” ‘in xg. in cm, in kg. in on,
1 43 150 48 150 19 48. 158 &7 160
2 42 150 4.5 150 20 80O 162 42 187
3 41 130 4B 155 231 49 150 1] 160
4 37 185 40,8 153 22 43 188 “ 155
5 50 155 A5 150 23 40 155 “ 150
6 43 150 45 150 24 40 160 “ 150
L 36,3 153 48 150 25 41 156 44 154
8 50 155 48 153 28 40 150 45 158
9 53 153 51 160 27 42 150 48 159
10 45 150 83 151 28 42 132 46 168
11 “ 140 48 145 29 40 188 3 180
13 38 144 50 153 30 40 155 43 132
13 44 150 44 155 31 42 152 51 139
14 48 185 4 160 32 42 188 “ 150
15 45 150 51 160 33 40 160 44 157
16 46 155 50 150 38 40 185 49 189
17 45 151 48 155 35 41 158 43 153
18 45 155 51 160 36 40 150 46,5 187

Contd veyrveane
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T WD A A R AP U A OGN e T U T W T U N WA T e

37 48 143 49 159 49 42 180 170 133
38 30 160 81 158 30 44 158 &7 158
39 43 130 40 187 851 52 160 5a 162
40 42 130 49 162 52 48 160 52 162
41 43 133 - 47 137 83 48 150 43 148
42 46 158 48 160 354 43 158 48 132
43 41 152 4 130 58 4 130 49 138
44 42 149 47 160 3% 42 1350 47 154
435 47 183 43 150 87 42 150 47 153
46 43 1358 48 158 58 43 139 49 185
47 49 182 47 156 89 i1 138 40 160
48 40 145 42 183 60 39 143 46 150

o1 43 140 49 188

62 49 50 52 160

e . 48 i48 48 155

64 43 180 49 160

WA AW R WD WS W B W B G D N TR U R D S O G ar B WD R WS A U D T AR W W e e W
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“ R S G Wb W NP GD WD wh WP e M Gn WD sp W @b Wk A GF W WD GB AR W G G WP SE W W M W W O W W

s 47 160 46 157 86 44 188 43 488
66 46 150 45 130 @1 43 180 48 180
a7 45 183 41 156 86 42 148 47 1535
s 43 147 44 160 89 49 155 53 150
69 42 147 48 1590 90 48 138 & 158
70 48 160 53 162 91 43 182 45 183
71 43 152 41 138 92 49 180 49 152
72 47 158 44 138 93 43 160 44 180
13 49 130 44 154 54 4 1358 48 160
T4 40 150 45 1586 o8 4 45 155
73 41 152 47 160 96 45 180
16 &1 150 43 82 o7 49 160
™ 47 180 80 180 98 43 188
18 49 150 42 188 99 49 160
79 42 150 42 158 100 45 160
80 58 180 44 150 101 44 156
81 47 143 45 156 108 21 189
82 44 150 42 180 £04 48 160
83 48 147 44 180 108 e 188
84 49 151 47 160 106 46 160
88 48 180 42 158 107 48 180

cmtd.....
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WO e WD R N em W D B W G W W G W 4 M W W Wp WD AR TE EE TR WP N G T AR AP W W W we W R W -

108 44 148 45 160 128 44,0 154
109 43 149 44 158 126 41 180
110 48 160 43 150 127 435 158
111 41 150 47 160 1238 80 180
112 43 ias 48 4138 120 39 147
113 45 146 42 153 130 47 152
114 47 180 43 180 131 44 147
118 43 148 46 160 132 42 150
116 48 154 49 88 133 47 155
117 47 152 48 156 134 40 180
118 44 188 4“ 158 138 47 152
119 44.5 154 48 160 136 58 160
120 43 185 48 188 137 81 188
124 47 160 49 158 138 49 153
122 43 160 45 185 139 49 180
123 46 158 49 138 140 48 130
124 43 157 43 1523 142 49 158
143 80,5 iso

144 48, 133

143 43 184

146 43 155

‘ ' 147 48 150

148 43 1585

149 “ 153

1350 48 160

Comtdesvones
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W W G Y WD N G Y P W G G GO U P S T TP b WD g P B G W G SRS W @B W W W W W W @ @ = »

154 45 148
152 49 160
183 32 158
154 52 160
138 45 160
156 42 138
137 4 160
158 46 1359
139 49 139

WU N W G O G W s W s YD WP R S W R R G W R G W YR TE A D W AR w U A W e e
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APPENDIX X

INDIVIDUAL MIIK OUTPUT OF THE NURSING MOTHERS

8.No, Adult milk output in ml, Seenage milk output in ml,
WA D S s A W s A SR TS A AT W W WS GE SR R M W W W T WD E e Ul W W R A
1 520 350

2 540 450

s 5330 ) 500

; ; 600 . 830

8 540 : 750

8 540 ~ 630

L 4 610 770

8 620

9 608

10 880

11 690

12 680

g

14 680
i 650
16 640
17 640
18 700
19 710
20 710
21 770
232 740



228

2 S

760
780
1790
780
760
740

141



142

APPENDIX XI
INDIVIDUAL VALUE OF THE MILX COMPOSITION OF THE NURSING

MOTHERS
G D eeNR mE s WP W e W o G D S MDD WD AP P SR W AR WD G WD WD WM GR WP YD W W AR A W G e W
3 .No Total solids Energy Protein Fat Caloium Iron
* 1in (g) (k.,0nls) (g) (2) (mg) (mg)
' 1"‘ 69.83 ‘.07 3.1 32¢60 0.25
4 9.9 68,92 4,32 2,8 27.55 0.25
8 9.7 64,10 1,07 2.9 29,39 0,27

WA W WD NN WA R AR Y W G G AP N R W A W SR AR U S W N W W
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APPENDIX XXX

ANTHROPOMETRIC MEASUREMENTS OF THE 0-12 MONTHS OF NON BREAST

FED CHILDREN
(1) Anthropomderic measurements of the 0,3 months of Non Breast fed
- Head circumference Chest oir- Arm ¢ir.
8.No Weight in Height in in om, cusference cumfer-
[ ] ’?. c‘. 1“ “. ence
in om,
1 4,0 58 19 18,8 7.9
2 3.8 58 18 17.8 7.8
3 3.3 852 18,5 10 11,0
4 3.7 - 54 17.5 18,5 10,0
3 3.9 86 19 17.8 8,8
-] 5.0 87 18 18,9 7.5

“-ﬂﬂ‘n---ﬂ-‘po--*qﬁndn—w'----n“—--n

(2) Anthropometric meamurements of the 4-6 months of Non Breast fed

chi ldrmo
" T Head aciroun- Chest oircum- Arm oiroum-
8, Ko, ::‘g:t ;’;‘g:t ference ference ference
¢ * in cn, in om, in cm,
1 5.0 61 asé M 9.0
2 4.8 80 25 .8 26 10.2
3 4.7 a2 27 37.5 10,0
4 5.3 ot 26,3 27 10,9
5 4,9 62 28 N5 10.2
8 S.1 60,8 27 27 9.8

- W @ S D W P e U W W s W W W G TR G a T W AT @ 4P W ey W G TR S G W W a W8
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{(3) Anthropometric measurements of 7«9 months of Nom Breast fed
Ghil”mo

WS G N ah W Gy W OGP G EE g A NR AR WY G Y S A SR A W A GR YR W WP W AR AN W AR AR A W W e

sao, Tolgkt  Hetght “erame . fereme . feremve
n om, in om, in om,
g N MR N
1 8.5 64 20.5 20,0 11,8
2 6 s 27.5 20.5 11,0
3 5.8 14 27.0 30,0 : 11,2
4 6.0 82 28,0 30.8 11.2
8 5.8 . 64 28,5 29,0 11.3.
6 8.7 66 29,0 29.2 1.6
T 6,2 1 30,0 29.3 11.8
8 6.5 66 29.8 290.4 2.8
9 T.3 70 28.5 29,0 11,4
i0 6,7 i { 28,0 29,3 12,2
11 8,0 67,6 29,4 29,0 11,0
12 Sed 67,8 28,4 29,0 11,0
13 7.0 64,0 28,4 20,2 11,2
18 8.8 58 9.8 8.4 11,0
18 8.2 32 30.0 20,8 11,2
18 B.4 60 31.8 20,0 11.3
7 6.5 &8 30,0 29,8 11.5
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(4) Anthropometric measurements of the 10-13 months of Non Breast fed
children,

Head Circum—- Chest circum- Arm circun-

swo. liRg,  dmea.  fgeme  fmeme  ghrecs
fmamcaem e e et e e e R e E P T .. ..
% 7.3 69 37,0 37,5 13,0
) 1,0 68 36,8 37,8 13,0
s 1.0 10 36,0 37,0 13,5
) 9.3 T4 36,5 36.5 13.6
s 7.0 4 37,0 37,0 13,0
o 9.0 s 36,0 3.5 13,2
' X 4.2 38,0 38,0 13.5
8 6.0 11,0 37.8 37 ' 12,0

* I
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'$* ratio te test the difference between $wo s-mple means,

t -i” 12

/ .12"13_\- ’SS:JM;_I!_)

.
n, + Ny=y | 7

Where 21 and 1:2 are the means ¢f the breagst fed and none

breast fed infants,

e

O‘S and S,° the square of the standard deviation of the

$wo groups,
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APPENDIX XIXX
ANTHROPOMETRIC MEASUREMENTS OF INFANTS IN O-12 MONTIS OF LIFE

(1) 0<3 months of children,

S.M0o. Wedght in kg, Height S,No, Welght in ky. Height in on,

in on,
1 4.0 60 22 4.8 61
2 6.2 | 80 23 5.8 55
3 6.1 es 24 6.4 o2
4 6.0 R - 25 6.0 63
3 8.0 63 26 6.8 64
6 840 60 27 7.4 66
7 4.8 . 80 28 T.3 68
8 6,7 70 20 7.5 | 72
) 6.3 70 80 7.7 71
10 7.3 1] 81 T.9 81
11 6.2 03 32 8.4 62
12 6.4 64 33 8.3 60
13 5.4 66 34 6.4 59
14 8.0 64 8 6.8 1
18 5.0 63 86 6.7 36
18 8.4 64 37 6.9 83
17 6.2 66 38 7.2 83
18 6.8 63 89 Toh 54
19 8.6 88 40 7.6 83
20 Yot ST 41 6.4 83
31 7.0 56 42 6.3 51

Contd sense



N 5

47
48
49
50
51
53
53
54
53
36
537
58
89
60
61
62
63

8.8
8,7
5,8
8.4
8.4
5,5
8,3
4,0
6,2
6.1
6,0
6,0
5,0
8,0
4,8
6,7
6.5
7.2
6,2
6.4
5.4
5.6
5.8
6.4

56,4
ge,6
35 .4
6.4
88,4
56,%
87.8
57,8

23 282

e &

11
T2
173

T4

s6
LA
18
79

81
82
83
84

86
87

4,8
5.2
6.4
6,6
6.8
T.1
7.3
7.8
7.7
7.9
8.1
8.3
6.4
6.3
6.7
6.9
7.2
7.4
7.6
6.4
6.8

148

61
33
62
63

. 66
68
72
(s
81
62

39
87
86
83
82
54
33
50
59

Gontd.seses
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88 4.2 56 93 6.8 53
89 4.8 85 94 6.9 52
90 6.3 55 95 1.0 50
91 4,9 50 86 7.4 60
92 8.4 48 97 3,9 62
98 5.8 61

99 6,0 62

100 6.1 o4

101 642 68

102 8.5 63

103 6,0 58

104 1.4 57

108 7,0 56

206 4.3 56

$07 4.3 55
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0«3 months ohildren head, chest mid armm ¢irounference,

Head ofirowm-~ GChest oiroun~ Mid arm Head ¢ir- Chest oir- Midarw oir-

800, TUTE feremce  Ferems saar oS Susfermes euforeme
in om, in om, in om, in oa. in om,
1 23 2t 210 31 22 23.8 8.8
2 24 32,8 88 22 83,8 31 8.7
3 22 24 s 23 4 83.5 2.6
4 M 22 8,0 24 23 23.8 8.8
s 24 22 8,0 25 2% 22 8.3
6 238 21,8 9 26 27 23 8.4
7 a2 23 9.3 271 29 24 8,3
8 21 24 10 38 28 28 8.8
9 31,5 22.8 10,2 20 27,8 30 8.3
10 22 28 10,86 30 36,8 20,5 8.3
11 23,5 24 9.3 81 .8 30 8.4
12 23 22 9,6 %2 28 22 9.0
13 23.5 24 9.8 33 a4 24 9,2
14 23 23 2.9 34 22 23 9.4
1 248 23 10,0 38 23 22 9.3
16 24 22 8.8 38 24 at 9.4
17 23,5 23 9.7 37T a3 23 9.3
18 22 25 9.6 38 23 21 8.8
L9 23 23 8.5 39 22,8 32 8.7
] 22 25 9.4 40 23 22,8 8.6

Contdyases
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Chest oire Nid ain

Head oir-
sxe, ot
in om,

4 24

48 238

43 23

4" a4

4 24

40 a3

&7 23

48 21

49 22

80 21,5
81 22

52 a3.8
53 21,8
B4 22

55 23,8
s 22

87 23

58 24

39 e

60 22

61 a1

63 23

CGheost oire
cun fer-
once

in om,

W W G W o e WO A OGP WD G R WD A W G G G G O W W W WP W @ W A -

a
23,8
24
a3
28

Mid arm
ciroum-—
farence

in onm,

9.0
8.5
8.2
8.4
0.8
1.8
8.0

9.8
10,
10,2
19,0

2.5
18
10,2
10,0
10,2

9,8

0.6

9.8

9.9
10,0

Head ofir-

s.%o0, cuaferen~

3

T 08

in om,

23
as.s
24
a3
2
1.8
a1,8

s 8 R 8

ounfor
ence
in om,
23
a1
2323.8

s B

S 2 BRERRBS

Contdseean

eircun-
fTerence
in o=,

8.6
9,1
8.8
8.6
8.8
8,4
8,4
8,3
8.7
8,6
8.8
9,0
9.2
0.4
9,0
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TR TR T Lol Ll * L
8 .No, in o=, 1in om, feremce 8,No, ence ensce
in om, fn om, in en,
18 21,5 a5 9.4 89 23.5 23 8,0
L a3 a1 9.8 90 23.8 28.5 6.3
80 23 a3 10,0 o 22.8 23 8.4
81 22,5 24 9,8 93 22 21,5 8,8
82 22 23 9 23 23.8 22 9.3
83 21,8 21 8.5 Y 24,8 22,8 8.1
8¢ 22 21.8 8.0 95 23,5 21 8.2
8s 21.8 22 8.1 96 22 2t 8,4
86 22 21,5 8.8 o1 22 a1 8.8
udd 33 a3 8.2 g 20 10,0
88 24 23,8 8.3 o a3 a3 9.9
100 at 20 10,0
104 22 21.5 9.8
103 21.5 22,8 9.7
103 22 22.5 8.6
104 21.8 23 9.8
108 22 23 9.4
106 23 24 9,0

107 M a3 2.8
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(3) 4-6 months children height and weight,

W N WP G W ek W R W NP W W R W oN e A ek W S W e W D aEs SR AR A WP P A R S e e W - e

S.No, Weight &n kg, Height in onm, Se,No, VWeight in kg, Height in om,

W A W e WS R W W P G ey D G Wk N A T WD W A WP G A W g W GR  ah G WD WD an W e d AR e D

1 1.4 88 22 7.8 e

3 7.8 83 13 1.4 63

3 1.3 o 2¢ 1.9 68

4 1.9 s6 25 7.0 63

5 7,0 o5 28 6.0 64

6 6.8 64,8 27 8.0 s

1 7.0 63,5 28 6.7 64,5
8 .4 64,5 29 6.7 60,0
9 6.8 86,8 30 5.8 63,3
10 7.4 64,5 31 8.9 04.3
11 8.8 06,5 sa 6.9 5.6
12 8.9 84,0 33 6.8 68,8
13 8.7 65 3¢ 8.7 67,0
14 T, 64.5 35 8.9 9,0
15 7.3 3.5 36 8.8 10,0
16 7.4 1.8 87 8.4 8.0
17 T.4 86,5 38 6.8 64.0
18 7,3 4.8 39 6.6 63,0
19 7.3 3.5 0 6.9 67.5
20 1.0 62,5 4 7.0 63,5
24 6.9 63,0

cContd,seee
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S.No, VWeight ia kg Height in cm, S,NO. Weight in kg, Height in cm,
W WP A WD R WSS W W TR W s W e U WD A A R A A N WD BB e T e B W e W G W e W ae e
42 6.8 64,0

43 T.8 66,0

44 < Tk 65,0

45 7.3 84,5

46 T3 66,5

47 7.0 64.8

48 8.9 66,5

W N G R WR NP W WP G AR WE G U A O W T AP e M T G W W e A W S e W W W R R D W N
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(2) 4-6 months ohildren head, chest and mid arm edrcunferenses

Heod oir- Chost cir- Mid 2ro- Head ¢ir- Chest oir- Mid arm

cunfer- cunference eircum- cunference ocunference eiroum-

8.No, egoce in ference 8,No, ference
in om, on, in om, in om, in om, in en,

1 28 28 10.2 23 23 9.8 10,8
2 29 20 10,4 24 22 a1 11
3 28 28 11 a8 24 24 11,2
4 a%.5 27 11,8 26 26 25,8 1.3
5 a6 28.0 11.8 37 28 - 11,2
6 24 24,8 11,2 28 24 24,8 11.4
T 28.8 11,8 29 as 23.5 11,6
8 26 ar.s 11,6 30 a2 21,8 11,7
9 28 20 11,8 31 23 2¢ 11,9
10 27 28.8 11,4 32 28 2.8 10,4
i1 25 80 10,3 33 a7 7.8 10,8
12 26 30 10,2 34 23 24 11
13 28 30,8 10.4 38 28 26 11,8
14 29 28,3 26,5 86 26 25 11,3
18 28 ae 10.4 87 25 aeé 11,4
16 24 26,8 10 88 26,5 .8 11.1
17 30 20,8 11 39 24 -] 11.2
18 30,5 29.8 11.5 40 a3 4.8 11.3
19 34,5 30.8 11,2
20 30 30,8 11,2
21 31.5 28 11.1
a2 32.8 208 11,2

60“@&«;*‘0 .
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8.NO,

in om,

Head circumference Chest sircumference Mid circumferonce

in om, in em,;

@ W W G W G B G WP Y Gp G W AP WD D T AR W G T AR SR EE W Y 9B W A W A @ A W e W B

4
42
43
a
45
46
47
48

2
20
29
as
29
a7
26
as

28
28,5
20
28
29
27.5
28,5
26

11,9
11,8
11

11,6
11,3
11.7
11

11,2

B W R W AR S WS AR WS D AR W WP S5 D W W G W S W SR G A N D R W AR SRR W e A G W W e e
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{3) 7-9 months children haghht and weight

WA NG W N W W NEa WA W W W W A W N A W N ED W WS W @ e s W ™o

S.No,: Weight in kg, Height in om, S.No, Weight in kg, ‘Height in om,
@ A e A e e o o e e W U e A o o . W=
1 8.7 68 22 8.8 70
. 8.3 .70 23 846 72
s 8.4 ' %2 24 8.5 69
4 8.0 68 23 8.4 69
s 7.9 67 28 ¥.9 70
6 8.5 68 27 8.0 68
7 8,5 T 28 8.3 10
8 8,6 73,8 20 842 12
L 8,8 73.5 30 - § 69
10 849 74.5 11 8,8 66
11 8,8 75,0 82 8.4 65
12 8.4 64,0 33 8.0 es
13 8,8 68 34 7.9 171
14 8.8 70 35 8.4 70
15 8s4 72 36 8.5 2.8
16 8,17 69 37 8,8 . 3.5
17 8.3 81 38 8.8 4.5
18 841 68 39 8.9 64,0
19 8,0 71 40 8.4 68.0
20 7.9 72.5 41 8.3 70
21 8+8 73,8 42 843 71
43 8.4 69.5
4“ 8.6 68,8
. A4S 84T 74

Contdyessses
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S.No, Weight in kg, - Height 4in om. S.No, - Weight in kg. Beight in om,

e I R R N A T A R R L R E R E R R R W

46 8.4 68 54 8,6 73
47 8.6 70 53 8.3 1
48 8,7 73 56 8.4 72
49 8.6 69 37 8,7 70.8
30 8.3 37 88 8.2 74,3
51 8.4 68 59 8.1 73
82 8.4 68 80 8,0 72
53 8.8 89
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(3) 7-9 months ohilaren, Head Chest and mid arm circumference
AR s e
8.No, in ia S.Xe, emoeoc ence ciroumn.
om, om, in om,  1in em, f;'::'f'
VUM U
1 31.3 32 13,8 22 36 34 11,4
3 33 31,5 13.5 a3 3% 38 13.8
3 38 85 13.4 2¢ 34 35 13.8
4 34 34 12,0 23 38,8 87 13,8
s 33 33.5 13.5 26 31,8 82 13,0
] as 32 13.8 2 30 31 12,4
7 36 3¢ 18,8 28 31 32 12,8
8 38 31 11,4 29 30 30 12,6
9 89 38 13,5 30 30 31 13.0
10 40 34 13.8 21 n.. 30 13.9
11 32 34 13,6 32 30,8 32 12,9
12 35 36 18.7 33 31,8 34 12,4
13 84 38 123.4 34 32 34 12.8
14 33 81 12,7 38 33 8 12,7
18 85 34 13,8 36 34 26 12,4
16 36 84 12,4 37 33 34 13.4
17 33 3¢ 12,9 38 335 36 13,4
18 31 33 13.9 39 s 38 13,7
19 34 81 23.0 40 38 38 13.6
20 s 34 12.2 44 39 38 13.8
21 3¢ 35 132.3 42 39 40 13,2
43 40 41 14,3
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Head cir- Chest cir- Mid ara oir- Head oir. Chest cir- Mid arm oir-
S.No.,cunference ounference cumference S.,No.,cunference cumference cunference
in om, in om, in onm, in cm, in onm. in on.

e L K L R T IR Ry IR R A IR N L I IR N A R R N

4 38 32 13,8 6.2 #0 e L, 14,3
45 33 as 13,4 36 35 37 £2,8
46 34.5 36 13 57 34 36 12,v
47 3s 33 £2.5 88 33 34 13,5
48 33,5 3¢ 18.5 59 35 33 12,8
49 33 33 14 60 36 37 11
50 28,5 32.5 14

51 1.5 . 34.5 14,5

52 30.0 34.8 14.5

53 32,8 33 12,8

84 as 34 12,9
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(4) 10-12 months ohildren Head, ohest, and mid arm circumference,

G A A AR W GR N AN VR e R @ ER BD o T Gl B A W SR M A W P SR R GRS e W A T e gk e A

Head oir- Chest cir- Mid arm- Head oir- Chest cir- Mid ara cir-
8 ,No,cunference ocunforence ecircunfer- §, cumference cumference ocumference
in cm, in em, ence in cm.,No, in om, in cm, in om,

- e e W M e s W e W N W e
i 37 37 15,2 az 42 as 14.8

2 39 39 : 15,3 a3 36 37 14,7

3 40 40,8 15,4 24 41 41 14.6

‘ 0.3 4 14,8 3 36 - 43 14.7

8 40 42 14,7 ae 38 44 14.8

8 41 40 14,0 27 32 43 14.6

 { 36 an 14,8 28 33 38 15.8

8 34 35 24.7 29 a5 Y 15 .4

9 33 34 14,8 a0 33 30 18.5
10 32 | 14.9 a 32 32 15.4
11 31.8 36 32 32 33 14,9 15,8
132 33 32 80 33 38 14.7 18.3
13 34 33 ) | 34 34 14.7 18.4
14 40 40 41 35 36 14,8 15,5

13 3.5 38 39 36 37 18,0 15,2
16 33 34 33 37 a8 15.2 15.4
17 34 33 32 as 39 15,2 15.4
i8 33 32 3 39 40 18,1 18,3

19 33.8 31.8 38 40 41 15,2 18.4
20 33 34 4 41 42 15,2 15.3

21 3z a1 32 42 44 18,2 15.4
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