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Abstract

Background: Malnutrition and undernutrition among mothers in developing countries is a major problem and is closely
associated with impaired, maternal, foetal and infant health .The usual diet of women in India is found to be nutritionally
inadequate. The state of physiological stress during pregnancy may aggravate chronic dietary inadequacy, and thus
adversely influence the course and outcome of pregnancy, foetal growth and composition of lactation. Hence this study
was taken up to find out if maternal nutritional status influences the important biochemical constituents in colostrum of
mother. Methods: 100 mothers were enrolled in the study after obtaining prior informed consent. They were divided into
2 groups - Group I had 50 malnourished mothers and group II had 50 well-nourished mothers. The pre-fed milk sample
which was collected was stored at - 20℃ until it was processed. It was thawed and analysed for total lipids, lactose and
proteins. Results: The colostrum content for well-nourished mothers was significantly higher for lipid, protein, and
lactose content as compared to malnourished mothers. Conclusions: The parameters of weight, height weight/height ratio
and hemoglobin varied significantly between the well-nourished and malnourished mothers. Total protein levels in
colostrum of malnourished mothers are significantly lower than those in well-nourished mother. Total lipid levels in milk
of malnourished mothers are significantly lower than those in well-nourished mothers. Total lactose levels in colostrum
of malnourished mothers are significantly lower than those in well-nourished mothers. Hence this study suggest that the
nutritional status of women influences the composition of breast milk and as well as the growth and development of her
neonate.
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INTRODUCTION
Human milk is the first food a baby receives after birth in
the majority of children in our country. Breast milk is by
nature, extraordinarily well adapted to the needs of the
infant and its superiority in feeding infants has been

undisputed over the years. That is why (WHO/UNICEF)
recommends universal exclusive breast feeding in first 46 month of life especially in the developing countries.
The question of composition and volume of breast milk
produced by mother on different planes of nutrition at
different phases of lactation is a major issue in paediatric
public health in the world, especially in resource poor
countries. Fundamentally, ultimate concerns are the
nutritional adequacy of such milk for babies in relation to
calories, proteins, vitamins and minerals.1,5 Several
workers in different parts of the world have extensively
studied the chemical composition of breast milk. The
variability of the composition of human milk is well
known.[7]Not only does the concentration of many
nutrients change as lactation progresses but milk
composition also varies between women, between the
beginning and end of a feed and between reflex drip milk
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and expressed milk.[4]Chronic, severe undernutrition has
been associated with reduced breast milk volume and
lower concentration of several nutrients in milk including
fats and protein. It is assumed the breast milk yield is
affected by a complex of interrelated factors such as
maternal dietary intake, nutritional status during
pregnancy and lactation, feeding frequency and the fact
whether the infant is given additional foods or not.
Lactation performance appears to be preserved over a
wide range of maternal status. The gross composition of
human milk is remarkably constant among women of
varying nutritional status. The amount of milk produced
by nutritionally depleted women is a matter of
controversy and consequences of long term outcome with
regard to baby. However only a few studies conducted
have correlated to maternal status with milk composition.
In case of insufficient calorie intake by the malnourished
mothers is reflected in unsatisfactory weight gain in the
corresponding children during the first month of life and
also showed unsatisfactory growth curves as these infants
received significantly less supplements in the form low
calories and protein intake through the mother’s milk.7,8
This will also enable us to ascertain whether a child
exclusively breastfed by a malnourished mother is more
prone to specific nutritional deficiencies or to infections.
In such cases she may then have to seek other options,
such as elevating maternal nutritional status or providing
supplements to the infants. There is a paucity of data on
the effect of nutrition on the composition of milk and its
effect on the infant. Hence a comparison made between
the levels of protein, lipid and lactose in milk of
malnourished and well-nourished mothers in order to
determine the effect of maternal nutrition on the quality
of milk and its effect on the growth and physical
development of the new-born. Biologically human milk is
a highly complex and unique secretion with many marked
differences from the milk of other species, including cow,
buffalo, goat, reindeer, yak, camel and horse. The
composition and output of human milk varies with many
factors, including the stage of lactation, maternal nutrition
and individual variations. There are three stages of milk
viz, colostrum, transistional and mature milk. The present
study was undertaken to compare the quality of milk
produced by the well and malnourished mothers in terms
of bio-chemical composition that are necessary for the
general well-being and development of the infant.

MATERIALS AND METHODS
The study was conducted at the Human Milk Bank and
Research Centre, Department of Neonatology in a
Tertiary Care Hospital. 100 mothers were enrolled in the
study after obtaining prior informed consent. The study

protocol was approved by the Institutional Ethical
Committee. They were divided into 2 groups.
Group I: had 50 malnourished mothers.
Group II: had 50 well-nourished mothers.
Mothers were considered well or malnourished depending
on the following criteria:
A. Criteria for malnourished mothers was, W/H
ratio less than 0.3 in (group I)
B. Criteria for well-nourished mothers was, W/H
ratio more than 0.3 in (group II).
Inclusion Criteria
1. Mothers who have undergone full term normal
vaginal delivery of normal neonate
2. Mothers with well babies on breast-fed.
3. No major detectable medical or obstetric illness
diagnosed in the mother (other than
malnutrition).
Exclusion Criteria
1. Operative/ Instrumental delivery.
2. Medical/ Obstetric disease in mother.
3. Mother on medication.
Detailed maternal and neonatal history was recorded on a
printed proforma, following information were noted.
Maternal- Age, parity, haemoglobin %, weight, height,
W/H ratio and nutritional status.
a. The weight of the mothers was recorded by
weighing scale. (Libra)
b. The height of the mothers was recorded by the
height chart.
c. Haemoglobin concentration was determined by
Sahli’s method.
Method of milk collection
Colostrum was collected on third day after the delivery
between 10.0 to 11.0 a.m. The mothers were made to
manually express the colostrum into sterile glass test
tubes for biochemical estimation. Anthropometry of the
baby was recorded before the milk collection. The pre-fed
milk sample which was collected was stored at - 20℃
until it was processed. It was thawed and analysed as
follows. Milk obtained was then used for analysis of
following parameters:
1. Estimation of total lipids from milk by the
method of Frings, Fendley, et al (1972)35
2. Estimation of lactose from milk by Folin –Wu
Method 192011
3. Estimation of proteins by the method of Lowry
and Daughaday 195234
Statistical analysis: In this study each parameters of both
the group mean and standard deviation were calculated by
using SPSS software package. To compare the
significance difference between two groups “student
unpaired t test” was used.
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OBSERVATIONS AND RESULTS
Mothers delivering at Tertiary Care Hospital were
selected as per inclusion criteria and were classified into
two groups of 50 each: Group (I) malnourished mothers,
and Group (II) well-nourished mothers.
Maternal Demographic Profile

Parameter

Table 1:
Well-nourished
(n=50)
@22.8±2.99

Age of mothers (years)
Weight of mothers
*50.4±5.91
(weight)
Height of mothers (cm)
*152.34±5.54
Weight/height ratio
*0.33±0.032
(kg/cm)
Haemoglobin (g%)
*10.37±1.03
*p<0.05 significant and p > 0.05 not significant

Malnourished
(n=50)
22.72±3.43
41.5±3.17
149.94±4.17
0.27±0.018
9.64±0.75

The two groups were matched in age. The parameters of
weight, height, weight/ height ratio and haemoglobin
varied significantly between the well-nourished and
malnourished mothers while the change was not
significant with respect to the age.
Comparison of Biochemical Constituents of
Colostrum between well and mal nourished mothers

Parameter
Total protein (g%)
Total lipid (g%)
Total lactose (g%)
*p < 0.05 significant

Table 2:
Wellnourished(n=50)
*1.26±0.09
*1.60±0.24
*5.88±0.36

Malnourished(n=50)
1.14±0.16
1.519±0.24
5.52±0.36

Total protein, lipid and lactose levels in colostrum of
malnourished mothers are significantly lower than those
in well-nourished mothers.

Figure 1:

DISCUSSION
The question of composition and volume of breast milk
produced by mothers on different planes of lactation is a
major issue in paediatric public health in the world,
especially in resource poor countries. Fundamentally,
ultimate concerns are the nutritional adequacy of such

milk for young infants in relation to calories, proteins,
vitamins and minerals. Pregnant women and nursing
mothers constitute a vulnerable group because of their
special needs. Maternal nutritional status is also known to
influence the condition of the offspring9,10,14. In view of
these considerations, the nutritional problems of
pregnancy and lactation assume importance. This
perspective study over a period of one year was
conducted at postnatal ward and outpatient neonatal
centre. It included 50 well-nourished and an equal
number of malnourished women. The milk composition
of these two groups was compared for total lipid, proteins
and lactose.
Demographic Profile: Table I reveals the demographic
profile of the mothers in the two groups for age, weight,
height,
weight/height
ratio
and
haemoglobin
concentration. The (average) age of mothers in the two
groups was similar. However there was statistically
significant difference between the weight, height,
weight/height ratio and haemoglobin concentration
between the well-nourished and malnourished mothers.
The weight (kg)/height (cm) ratio in study group was 0.27
± 0.018 in malnourished and 0.03 ± 0.032 in wellnourished respectively. The criterion for maternal
malnutrition in this study was weight/height ratio less
than 0.3. The mean weight of the mothers in the
malnourished group was 4.15 ± 3.17(kg) and the mean of
the mothers in well-nourished group was 50.44 ± 5.9
(Table1). The mean height of the mothers in
malnourished group was 149.94 ± 4.17(cms) and the
mean height of the mothers in well-nourished group was
152.34 ± 5.54 (cms) (Table1) It has been proposed that
quantity and quality of breast milk and adversely affected
by maternal under nutrition and the growth pattern of
infants of these mothers is notsatisfactory18,20
It has been also indicated that maternal nutrition during
pregnancy and lactation has little direct impact on birth
weight and the infant growth. The haemoglobin levels in
malnourished women were 9.64 ± 0.75gm% while those
in the well-nourished women were 10.37 ± 1.03gm%.
This difference was found to be statistically significant.
However, these levels are below the normal value
(11gm%) stated for the pregnant women. Table II shows
the colostrum composition for proteins, lipids and lactose.
The colostrum content for well-nourished mothers was
significantly higher for lipid, protein, and lactose content.

CONCLUSION
The milk composition of well and malnourished mothers
varied significantly for protein, lipids and lactose content
in malnourished women. The significant difference in
milk composition in both the groups of mother's confirms
that maternal nutritional intake has significant effect on
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breast milk composition and in turn growth of babies.
Contradictory to above undertaken study most of the data
available suggest that food supplementation to
undernourished women does not have a significant impact
either on quantity or micro nutrient composition of breast
milk19,20,31. Therefore it seems that the already parentally
disadvantaged low birth weight infants remained so
during lactation and early infancy. Insufficient nutrient
intake of the mother may be only one causative factor in
the intricate which burdens the woman with undivided
house hold duties and child care, added by the strain of
poverty and often the husband's antisocial behavior, such
as alcoholism may affect the breast feeding capacity.
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