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In present study, mean content of minerals and total solid was determined in
breast milk of Bangladeshi urban mothers belonging to both high (n=103) and low
(n=128) socioeconomic status. A comparison was made for the content of minerals
and total solid between high and low socioeconomic status. About (35.49%) of
mothers were illiterate, while the rest (64.50%) were literate. Most (83.95%) of the
mothers were housewife, (10.38%) were service holder and (8.65%) were engaged
in low-grade jobs. Their family incomes ranged between Tk. 1,000 and Tk. 50,000
with a mean of Tk. 14,346 per month. Forty five percent of mothers belonged to
high, while 55% belonged to the low socioeconomic status.

Mothers’ age ranged between 14 and 40 years with a mean of 25 years.
Lactation period was in a range of 1-24 months with a mean of 7 months. BMI was
low for 16.24% of the mothers. Some (36.79%) of the mothers were primipara,
while the rest (63.2%) were multipara.

Mean nutrient intake (per person/day) of mothers were: calorie - 1983.77
Kcal, protein - 57.51 g, fat - 44.74 g, carbohydrate - 337.05 g, calcium - 527.78
mg, iron-13.64 mg, vitamin A - 3189.27 1.U., thiamine - 1.13 mg, riboflavin - 0.64
mg, niacin - 17.81 mg, and vitamin C - 29.47 mg. Nutrient intake was found to be
significantly (P<0.001) higher for high socioeconomic status as compared to that
for low socioeconomic status.

Mean content of zinc and copper in breast milk was found to be 30.24 and
5.85 |ig/dl respectively, while the content of iron was found to be 39.44 |xg/dl.
Mean content of magnesium and calcium was found to be 2.79 and 19.26 mg/dl
respectively, while the content of phosphorus was 9.64 mg/dl .The content of total
solid was found to be 12.64 g/dl.

Mean height, weight, and BMI of mothers were found to be 150.66 cm,
47.53 kg and 20.86 respectively. Height, weight and BMI were found to be
significantly (P<0.001) higher for high socioeconomic status as compared with that
for low socioeconomic status.

Mineral content in breast milk was affected by mothers’ socioeconomic
status. Mean content of zinc, copper, iron, calcium, magnesium and phosphorus in
breast milk was found to be significantly (P<0.01-0.001) higher for high
socioeconomic status compared with that for low socioeconomic status. Zinc,
copper, and iron content in breast milk was found to be affected by lactation
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period, the content being lower with the progress of lactation period. Mineral
content in breast milk was also affected by mothers’ age. Iron and calcium content
was significantly higher for higher age group of mothers. Zinc and iron content in
breast milk was found to be significantly (P<0.01, 0.05) higher for normal BMI as
compared with that for low BMI, while other minerals were not found to be
affected by mothers’ BMI. Mineral content was not found to be affected by
mother’s parity, while the content of total solid was found to be significantly
(P<.05) higher for primipara. Infants’ intakes of minerals through breast milk upto
6 months age were found to be 241.0 |xg for zinc, 46.27 |ig for copper and 289.0 jig
for iron, while the intakes for calcium, magnesium and phosphorus were found to
be 140.35, 19.53 and 68.25 mg respectively. Therefore, our infants’ intakes of zinc,
copper and iron through breast milk can satisfy 4.82, 9.25 and 4.81 percent of
RDA respectively, while those of magnesium, calcium and phosphorus can satisfy
48.82, 35.08, and 22.75 percent of RDA respectively.

In conclusion it may be stressed that breast milk composition is not
inviolable. It is affected by mothers’ dietary intake and nutritional status. It is also
affected by other maternal factors such as maternal age and parity. Zinc, copper,
iron, magnesium, calcium and phosphorus intakes of our infants through breast
milk are less than RDAs. Data derived from this study can provide as reference
values for mineral concentrations in breast milk of Bangladeshi urban mothers.

Vi
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1.0 INTRODUCTION

Breast milk is the best food for a baby. It contains all food and non food factors for
normal growth ofa baby. Thus breast-feeding is the unequalled way of providing
ideal food for healthy growth and development of infants and has a unique
biological and emotional influence on the health ofboth mother and child. Breast-
feeding is very much expected to have a positive effect on child survival because
human milk has superior nutritional, hygienic and immunological properties
relative to the food an infant or child is hkely to get instead of breast milk. Thus
breast milk is the most appropriate food for a child during infancy and early
childhood. Breast feeding is expected to have a stronger effect on the probability of
survival under condition of poverty and in environments where the risk of
contacting bacterial and viral infections are high.

Breast milk is best suited to the growth needs of babies. Upto six month of age no
other food is needed . Other food should also be given from six month while breast
feeding is still being continued. Breast feeding is still important for growth in the
second year of life (WHO, 1981).

1.1. Composition of Breast Milk

1.1.1. Colostrum:

Immediately after delivery, breast milk is yellowish and sticky. This milk is called
colostrum and is secreted for the first week. Thereafter mature white milk is
produced. Colostrum differs from mature milk because it contains more protein
(there may be 10 percent in early colostrum compared with 1.0 percent in mature
milk); much more immunoglobin A and lactoferrin and also white blood cells
which are of great importance for the infant’s defense against infection. It contains
less fat and lactose, higher levels of vitamin A, more sodium and zinc as compared
to mature milk.

1.1.2. Mature milk:

Protein - Human milk has less total protein but much higher proportion of the
soluble whey protein. These forms of protein are more easily digested and
absorbed.
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Fat - About half the energy in human milk comes from fat, which is absorbed
much more readily by the infant than the fat of cow’s milk due to the presence in
the milk of a lipase enzyme. The total fat content varies considerably from one
woman to another, from one phase of lactation to another, according to time of day
and particularly during feed. The first milk to flow during suckling is called the
“fore-milk”. It has a fat content of only about 1-2 percent and looks thin. This
watery milk helps satisfy the infant’s thirst as he begins feeding. The later milk,
called the “hind-milk” may contain at least three or four times more fat. This
provides most of the energy, and so it is important that the infant gets the hind
milk.

Lactose - This sugar is the only carbohydrate in milk. The amount, in human
milk, does not vary somuch and is higher than in cow’s milk. In addition to
providing an easily digestible source of energy, some lactose is converted in the
intestine to lactic acid. Lactic acid helps to prevent the growth of undesirable
bacteria and probably helps the absorption of calcium and other minerals.

Calorie - The calorie intake from breast milk is a product of the milk volume
produced (as taken by the baby) and its caloric content, which is primarily derived
from fat, together with lactose and possibly protein. In well-fed communities, the
caloric content varies greatly. Macy et al. (1949) give a mean figure of 75 calories
per 100 ml In poorly nourished communities, both the volume secreted and the fat-
the main calorie containing constituent may be less than in well- fed mothers.

Vitamins - If the mother’s diet has been and still is adequate, all the vitamins that
are needed by the infant during the first four to six months are supplied in her milk.
The amount of thiamine, riboflavin, vitamin Be, vitamin E, vitamin A, vitamin C
varies according to the mother’s diet. It has long been recognized that the breast-
fed infant is better protected against infections and particularly diarrhoeal diseases
and has a better chance of survival than a bottle-fed baby has.

Minerals and trace elements - Since under natural conditions, milk is the
only food of newborn baby, it must therefore provide all the minerals and trace
elements necessary for normal growth and development of the infant. Moreover,
they are present in milk in such concentrations and molecular forms that they are
readily available for absorption and retention by the infant. Human milk contains
mineral such as calcium, sodium, potassium, zinc, copper, iron, magnesium,
manganese, chromium, selenium, iodine etc. Human milk contains less calcium
and only small amounts of iron. However, about 75 percent of the iron in human
milk is absorbed compared with only 5-10 percent from other foods. Moreover, the
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infant’s store of iron should be sufficient from his first months of life. The
concentration of zinc is high in early lactation. Human milk also contains less
sodium, potassium and phosphorus than cow’s milk, but in sufficient amounts for
the young infants.

The trace element composition of human milk differs from that of most other
species. Trace elements are generally found to be higher in colostrum than in
mature milk, and amongst the trace elements zinc shows the greatest decline in
concentration during the course of lactation. Human milk also appears to be unique
in the pattern in which iron, copper and zinc are distributed among the various milk
fractions. Relatively small proportions of these elements are associated with
casein, relatively large proportion with whey and significant percentages are
associated with fat. Some specific ligands binding these elements in human milk
have been identified, but their specific roles in bioavailability of these elements are
yet to be confirmed.

Anti-infective Properties o fBreast Milk-

1. Breast milk is clean but it is never strictly sterile, as there will be some
contamination from the nipple. However,these bacteria have no time to
multiply as the milk is drunk immediately.

2. Immunoglobulins, mainly IgA, are present in large amounts in colostrum and
to a lesser extent in mature human milk. IgA is not absorbed but acts in the
Intestines against certain bacteria (e.g. E.coli) and viruses.

3. Lactoferrin, a protein, which binds iron to it, is found in human milk. The
bound iron is then not available to certain harmfiil intestinal bacteria, which
need it for their growth.

4. Lysozyme, an enzyme, breaks down certain harmful bacteria and also protects
against various viruses.

5. White blood cells: during the first two weeks, breast milk contains upto 4000
cells per milliliter. These cells appear to secrete IgA, lactoferrin, lysozyme and
interferon. Interferon is a substance, which may inhibit the activities of certain
viruses.
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1.2. Factors Affecting the Conmosition of Breast M

In contradiction to the concept that mother’s milk is inviolable even in extreme
malnourished conditions, recent evidences indicate that quahty of mother’s milk is
dependent on several factors-both physiological and dietary in nature. It has been
demonstrated that the quality and quantity ofbreast milk secreted by a mother may
be altered by the following conditions: inherent, biochemical, physiological or
psychological individuality, amounts and kind of food consumed, environmental
conditions such as fresh air and sun shine; amount and intensity of work, rest and
exercise, disease, size and anatomical structure of mammary glands and heredity.
Mammary glands vary in capacity and in the quality of milk secreted at different
stages of lactation and the length of time that lactation persists under normal
conditions, beyond the completeness of the emptying of the breast and stimulation
of the quality and quantity of milk secreted by the mammary gland adjusts itself to
the nursing demand (Blaxter, 1961). The infant should be permitted to suck freely
at the breast, frequently and without any fixed time table. This will ensure that the
infant has the full benefit of colostrum, which is extremely important
immunologically (to prevent common diseases), nutritionally (to provide vitamins
and minerals) and developmentally (to ensure maturation ofthe intestinal mucosa).
Frequent sucking and emptying of the breast will also favour better and faster
establishment of lactation.

So, successful lactation depends on many variables, which include the size, vigour
and sucking capabilities of the neonate and the mother’s ability to synthesize
nutrients to produce a sufficient yield of good quahty milk and to breast feed under
the stresses of modem life.

1.3. Advantages of Breast Feedind

Breast milk is always clean and it has anti-infective properties that protect the
infant from infection during the early months. Breast milk is a complete food and
provides all the nutrients needed by the infant in the first few months. Breast milk
does not need to be purchased and breast feeding is much cheaper than feeding
breast milk substitutes. The cost of extra food needed by the mother is neghgible
compared with the cost of feeding milk formula. Mothers who breast feed usually
have longer periods of infertility after birth than non-lactators. In fact, breast-
feeding has a greater impact on birth spacing in developing countries than that
many family planning programs can impart. Breast milk is always available and no
utensils or water (which might carry germs) or fuel is needed to prepare it. Breast
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feeding immediately after delivery encourages the contraction of the womb and
helps the mother regain her figure quickly. Breast-feeding makes a special
relationship between mother and baby. Breast-feeding permits closeness between a
baby and mother. Every human sense is involved in breast-feeding. This contact
includes touching, warmth, smell, looking etc. This close contact is started in the
first few hours of life, and the relationship is specially strong. Breast-feeding gives
a feeling of security and love to the baby.

1.4. Phy”~olo”eal and Nutritional Role of

There is now growing evidence that suggests ofthe importance oftrace elements in
human nutrition and there are reports that trace element deficiencies can lead to
impaired growth during infancy and childhood (Rajalakshmi et al. 1980).

Zinc - Amongst the trace elements, zinc is present in all of the tissues and fluids
of the body. The total body content is about 2-3 gm in an adult of which skeletal
muscle contains about 60% and the bone accounts for approximately 30%. Zinc
influences many body systems and functions- including growth, bone formation,
brain development, reproduction, fetal development, sensory functions (taste, smell
and perhaps vision), immune mechanisms, membrane stability and wound healing
(Anderson et al. 1982). Spermatogenesis and the development of primary and
secondary sex organs in male and all phases of the reproduction process in the
female from estrus to parturition and lactation, can be adversely affected in zinc
deficiency (Underwood, 1977). Zinc deficiency during the critical period of brain
growth permanently affects brain function (Underwood, 1977). Zinc is essential
elements for the function of many enzymes (Cockbum, 1974).

Copper - The nutritional essentiality of copper was first clearly demonstrated
when it was shown to be required, in addition to iron, for the prevention of anemia
in rats. The first evidence of copper deficiency were observed in malnourished
infants repleted with modified cow milk (O’Dell, 1990). The adult (70 kg) human
body contains 80 mg copper, but reported analytic values range from 50 to 120 mg
(O’Dell, 1990, Mason, 1979). Copper containing enzymes are involved in a
number of reactions that affect a variety of tissues and body functions. It is
required for mobilization of iron for normal erythrocytes. The synthesis of such
specific tissue components as collagen, elastin, keratin and phospholipids require
copper. Itis needed for the function ofhair and skin pigment melanin. It is required
for the maintenance of cellular energy supply (ATP). Copper is known to be
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essential for iron absorption and metabolism. It is essential for cellular function
and reproduction (Prohaska, 1988).

Iron - Iron plays an important role in cellular metabolism as an active component
of various enzymes, specially those associated with the respiratory chain of the
mitochondria. The essential functions of iron are oxygen transport and oxygen
utilization through haemoglobin and myoglobin. Iron is an essential part of
enzymes and immune substances needed to destroy invading infectious organisms.
Anaemia occurs due to the deficiency of iron. Recent evidence suggests that iron
deficiency in human closely related to the occurrence of infections (Strauss, 1978).
Needs for this nutrient are high in the first years of life as there is a rapid increase
in haemoglobin in the expanding red-cell mass and in the myoglobin of the
musculature.

Calcium - Calcium plays an important role in the formation and maintenance of
bone and teeth structure (Anderson et a 11982).The deciduous teeth begin to calcify
in the fetus around the 20" week of gestation and continue almost until they erupt
into the mouth (Anderson et al.1982). During pregnancy there is increased demand
of calcium by the growing fetus to the extent of about 28 g, 2/3 rd of which is
required in the last trimester. Human milk is considered an optimal source of
calcium and phosphorus for the feeding of normal term infants because of its
satisfactory calcium / phosphorus ratio and low phosphorus concentration and
because it is an adequate source of antirachitic activity. Indeed, many studies have
suggested that human milk protect the full-term neonate and the infant against the
development of infantile rickets.

Magnesium - Magnesium has a vital role in practically all major metabolic
pathways of the body and it has an important role in the release of food energy and
in the synthesis of new tissue and other essential substances required by the body
(Anderson et al.1982). Magnesium activates many enzymes in reactions requiring
ATP (Reginald et al.1972). Magnesium is also necessary for regulation of
temperature of the body (Anderson et al.1982).

Phosphorus - Phosphorus is one of the most important nutrients known, taking
part in almost every reaction in the body. Phosphorus, like calcium, has many
functions in the body in addition to forming bones and tooth. Phosphorus is an
essential constituent of nucleic acids and nucleoproteins. It is necessary for
transmission of heredity traits, cell division and protein synthesis with in the cells
(Bethesda, 1981). Organic phosphate participates in particularly all biological
reaction and is vital to any reaction that involves the storage or release of energy.
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Phosphorus is required for the mobilization of the glycogen from liver and muscle
(Zemel and Linkswiler, 1981). Human milk is considered an optimal source of
phosphorus and calcium for the feeding of normal term infants because of its
satisfactory calcium phosphorus ratio and low phosphorus concentration, and
because it is an adequate source of antirachitic activity.

1.5. Background Survey on Mineral Content of Breast

The chemical composition of breast milk has been extensively studied by several
workers in different parts of the world. In most of the studies however, the
emphasis has been given to the proximate composition such as protein, fat and
lactose, while in some others the mineral and vitamin levels have also been
determined. Moreover, influences of several factors such as lactation period,
mothers dietary intake, age, parity, supplementation of nutrients etc, on the
composition of breast milk have been studies in several areas and communities of
the world.

Hertmann and Kulshi (1978) demonstrated that, after termination ofbreast-feeding,
the concentrations of lactose and potassium decreased while Na, CI, fat and total
protein increased progressively over 42 days. The increase in the protein content
was contributed by increases in the concentration of lactoferrin, IgA, 1gG, IgM,
albumin, L-lactalbumin and casein. There was no significant difference in the
concentration of the milk constituents between the right and left breast throughout
full lactation and after its termination.

Vuori et al. (1980) demonstrated a significant positive correlation (P<.01) between
maternal manganese intake and the manganese content of human milk. On the
other hand, the intake of copper, iron and zinc, at the present level of intake, did
not seem to effect the corresponding trace element levels in human milk.

Lindbland and Rahimtools (1974) demonstrated in one of their studies that total
fat, total nitrogen, protein, lactose, vitamin A, and calcium content of human milk
from very low socioeconomic group in Karachi corresponded to known normal
level, the amino acid content, however, showed a comparative decrease in the
content of two essential amino acids (Lysine and methionine) in low
socioeconomic group. This could imply that, the nutritional value of the milk
protein is substantially reduced in mothers from low socioeconomic status.
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Dawodu et al. (1990) demonstrated that, lactose and fat concentrations in breast
milk increased with lactational age, while protein and mineral concentrations
decreased. The preterm mother’s milk contained higher concentrations of protein,
fat and minerals and lower concentrations of lactose than term mother’s milk. The
fat and calorie density of milk of the mothers in this study, who were mostly of low
social class, was lower than that reported from Western countries.

Ohatake and Tamura (1993) demonstrated that, breast milk zinc and copper
concentrations markedly decreased during the first few weeks of lactation and
gradually declined for the remaining period.

Fin ley et al. (1985) showed that milk samples from vegetarians and those from
non-vegetarians contained similar levels of iron, copper, zinc, sodium, potassium,
calcium, magnesium, lactose and fat. Following a brief but sharp initial decrease,
levels of protein and iron did not change significantly between 2 and 20 mothers of
lactation. Levels of copper, zinc, sodium, potassium, declined for the first 6 months
of lactation. Levels of lipid, sodium and zinc increased during later months of
lactation while that of calcium decreased. Levels of lactose copper, potassium, and
magnesium remained unchanged during months 7-20. They observed positive
correlation between levels ofthree pairs ofinorganic constituents during the first 6
months of lactafion. They are (i) copper and zinc, (ii) copper and potassium and
(iii) potassium and calcium. The levels of iron was positively correlated with that
of lipid. While that of calcium was negatively correlated with that of lipid.

Vaghan et al. (1979) observed that copper, iron and zinc levels were significantly
related to duration of lactation. Trace mineral levels decreased with time-zinc and
calcium declined appreciably, copper and iron moderately, magnesium and
manganese showed little change.

Karra et al. (1986) observed that between 7 and 25 months of lactation, levels of
zinc, calcium, vitamin Be and vitamin C tended to decrease, whereas levels of free
and total folacin remained unchanged. Magnesium levels decreased only after 18
months of lactation. The decrease in concentrations of zinc and calcium paralleled
the decrease in feeding frequency. Changes, observed in this study, on the
composition of human milk may reflect physiological changes in the mammary
gland during weaning.

Bates and Tsuchiya (1990) in their comparative studies between breast milk zinc in
U.K and the Gambia mothers demonstrated that the total zinc concentration
declined with increasing duration of lactation. The U.K. milk unexpectedly had
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lower zinc contents at all stages than the Gambian milks. Milk zinc levels were not
significantly related to either maternal age or parity in the Gambian women.

Simmer et al. (1990) in a study in Bangladesh observed that breast milk zinc
concentration decreased over the year but was comparable with that found in
developed countries. The calculated daily intake decreased from 17.7 to 8.0 mol
(10%-30% of Recommended Dietary Allowances - RDA). Breast milk copper
concentration also fell over the year and was lower than that reported from
developed countries.

Rajalakshmi and Srikantia (1980) in a study in India observed that copper levels
fell from 0.46 )ig/ml in colostrum to 0.17 jig/ml at 7 to 12 months of lactation,
zinc levels fell from 5.32 to 1.12 jig/ml by seven months. Magnesium levels in
colostrum was 40 |xg/ml and reached a stable level of around 30 ng/ml in mature
milk. While the trends were similar in the low and high income groups, actual
concentrations of copper and zinc were significantly lower in sample obtained
from women belonging to the poor income group, specially at 1 to 3 months of
lactation. Such differences were not seen in the case of magnesium.

Garza et al. (1983) in their study with breast milk observed that the concentration
of protein, sodium, fat and iron in breast milk increased during weaning. But zinc
concentration was found to decrease with weaning.

In another study (Nagra-SA 1989), the composition (total solids, total proteins,
lactose, fat and ash) and mineral content (calcium, phosphorus, sodium, potassium,
magnesium, zinc and copper) of human milk was estimated longitudinally for the
first year of lactation. Concentration of various nutrients, except zinc and copper,
remained nearly constant through out the first year of lactation and did not show
any specific trend of variation. Zinc and copper decreased linearly in the first 6
months. Milk composition was found identical to that reported from developed
countries.

These observations indicate that composition of breast milk is affected by several

factors both dietary and physiological in nature.

1.6. Rationale and Objective of the Stu”

Malnutrition is one of the major problems of Bangladesh, hke all other developing
nations of the world. Nutrition Survey of Rural Bangladesh (Hasan and Ahmed
1983) reveals that average Bangladeshi diet cannot cater for full nutritional
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requirements of our population. Our average dietary intake is grossly deficient in
some vital macro as well as micronutrients such as calorie, vitamin A, riboflavin
and vitamin C (Hasan and Ahmed 1983). Though dietary intake of essential trace-
elements such as zinc, copper, magnesium, iodine and others could not be
estimated in absence of appropriate data, gross absence of animal products in our
diet would rather indicate their inadequacy in our diet.

Calorie-deficit tantamounts to the total deficit of food itself, not to speak of its
quality. Moreover, intra-family food distribution pattern in Bangladesh is a matter
of great concern. Whatever food is available to a family, lion’s share of it goes to
the nourishment of the male heads, utterly disregarding the needs of the female
members in the family. Female heads receive smaller share of meat, egg, fish and
milk as compared with the male heads of the family (Hasan and Ahmad 1983).
Pregnant and lactating mothers are very often deprived of right kind of foods
suitable for their physiological needs.

Thus nutritionally, women specially the pregnant and the lactating mothers are the
worst affected segment of our population. In contradiction to the general beliefthat
mother’s milk is inviolable in extreme situation of mothers’ nutritional deprivation,
recent investigations continues to demonstrate that mothers dietary intake
influences the quantity as well as quality of breast milk (Jelliffe and Jelliffe 1978).
Breast milk of poorly nourished mothers, although surprisingly good, is often sub-
optimal in quantity and quality. The volume produced is smaller and the
concentration of fat, water soluble vitamins, vitamin A, calcium and protein are
lower than the breast milk from well nourished women (Jelliffe and Jelliffe, 1978).
Importance of trace elements in health has been increasingly recognised. Trace
elements, though needed in small amounts-parts per million or parts per billion,
they are essential for life, growth and normal development both morphological and
fimctional in nature.

Though trace element content of breast milk has been studied in developed
country, little is known of breast milk concentration of essential trace elements in
developing countries. Accordingly, data on breast milk content of trace elements in
Bangladesh is almost non existent. In view of gross absence of animal products in
our diet, lactating mothers in Bangladesh might be at a higher risk ofreceiving less
than adequate amount of trace elements through diet. This may limit the quantity
oftrace elements in their breast milk.

10
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Thus, a thorough investigation into the content oftrace elements in breast milk and
for that matter, into the content of other nutrients as well, should get priority in
nutrition research in our country.

In the present study we sought to determine the content of minerals (zinc, copper,
iron, magnesium, calcium and phosphorus) and total solid in breast milk of
Bangladeshi urban mothers, and its relationship with mothers’ socio demographic,
nutritional and dietary status. A comparison was made for the mineral and total
solid content in breast milk between high and low socio economic status.

C~/neral Oblectivd

The study was undertaken to determine the content of minerals and total solid in
breast milk of Bangladeshi urban mothers belonging to both high and low
socioeconomic status.

Specific Objective

The specific aim and objectives ofthe study are:
1. To determine the content of minerals and total solid in breast milk in relation
to mothers’ socioeconomic status.

2. To determine the content of minerals and total solid in breast milk in relation
to mothers’ nutritional status and dietary intake.

3. To determine the content of minerals and total solid in breast milk in relation
to the maternal factors such as - lactation period, mothers’ age, parity etc.

4. To compare minerals and total solid content in breast milk between high and
low socioeconomic status.

11
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2.0 MATERIALS AND METHODS

2.1. Determination of Sample Sfee

The sample size was determined by using the following formula as described by
WHO (1983)

n=4x3.84p(100-p)/w"

Where,
n = minimum sample size for a specified population.
p = prevalence of lactating mother in the population.
w = width of the confidence interval, where the true prevalence will

be with some known probability.

It was revealed in the 1981 / 1982 National nutrition survey that 20% of the
mothers are lactating. So, considering those as the prevalence rate of the lactating
mother in the community, the required minimum sample size becomes:

C.l. = px1.96x {p(100-p)/n} 12
And w = 2X196 {p (100 -p)/n} 2
Therefore,

n = 4x3.84{p(100-p)}/w”

4 x 3.84 (20 x 80)/ 10.5" =223

Here, the required precision for the estimate of change is considered as +5% and
width of the class interval w = 10.5%

12
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2.2. Study Design -

The study comprises the three major phases - Phases I, Il and IlI.

Phase -/

a) Collection of Socio-demographic information of lactating mothers through
set-questionnaires.

b) Measurement of anthropometric parameter (height and weight) and
anthropommetric index (BMI) of mothers.

C) Dietary assessment of lactating mothers by 24 - hrs recall and 7 - days food
frequency method.

d) Collection of milk samples.

Phase - 11

Biochemical Analysis: Analysis of breast milk for the determination of minerals
(Zinc, Copper, Iron, Magnesium, Calcium, Phosphorus) and total solid.

Phase “111

Data analysis.

2.3. Type of Study -

It was a cross sectional study amongst the lactating mothers belonging to both high
and low socioeconomic status.

2.4. Stuc™r Areaqj

The study areas was limited within Dhaka city. Study area for most of the low
socioeconomic group comprise the slums located at different parts of Dhaka city
such as (Mahakhali Amtali Basti, Shahinbag Basti, Karial Basti Banani etc.). Most
of the samples from high socioeconomic status were collected by home visit and
some were collected from the City Health Centres (Maternal and Child Health
Training Institute, Azimpur and Institute of Child Health, Mirpur).

13
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N 5. Subfects

The study was conducted on two hundred and thirty one urban lactating mothers
belonging to both high and low socioeconomic status. Mothers from high and low
socioeconomic groups were selected purposively. But in each category, samples
were selected randomly. Among the total subjects, one hundred and three belonged
to high socioeconomic status, while the rest one hundred and twenty eight
belonged to low socioeconomic status. Mother’s lactation period ranged between |
and 24 months with a mean of 7 months, while mother’s age ranged between 14
and 40 years with a mean of 25 years.

|f.6. Development of CMuestionnaire

A questionnaire was developed to procure the socio-demographic and dietary
information of mothers under study. Anthropometric measurements were also
recorded in the questionnaire. The questionnaire was corrected and finalized after
pre-testing it properly.

and SaitMBle Collectiori

A. Socio-demographic information - The socio-demographic information
such as education, family income, occupation, housing facility, age, lactation
period, parity etc. were collected through set questionnaire by direct interview of
the mothers.

B. Dietary information - Dietary information of mothers were collected by
24- hrs recall and 7- days food frequency method. Serving plates, cup and spoon
were displayed to get nearest possible approximation of serving size of foods
consumed. The serving weights of different food items were then calculated.
Equivalent raw food weight was calculated using a conversion table for
Bangladeshi food formulated at the ‘Institute of Nutrition and Food Science,
Dhaka University’. A programme package, based on Bangladeshi and Indian Food
Composition Table developed at INFS was used to calculate nutrient intake from
raw food weight. Total frequency for the intake of each food group in previous one
week was divided by total heads to obtain mean frequency of selected foods.

C. Collection of Milk Samples - Milk was hand expressed into the acid
washed plastic containers. Each mother was given proper instruction to express

14
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milk from both the breasts. Each mother received exphcit instruction concerning
the handling of the container and its content in order to avoid the contamination.
On average about 10 ml milk sample was collected from each mother. The milk
samples were preserved immediately at -18°c until further biochemical analysis

Anthro"Bmetric Measurements

Anthropometric measurement were accomplished by standard methods (Jelliffe
and Jelliffe, 1966).

A. Body Weight - Body Weight of mothers was measured using a bathroom
scale (MISAKI, Made in Japan). The balance was standardized regularly to the
nearest 0.1 kg weight was taken bare footed and with light clothes.

B. Height - Height of the mothers was measured bear footed in standing position
using a wooden height scale.

C. Body Mass Index (BMI) - BMI of mothers was calculated by using the
formula,

BMI = Weight (in kg) / Height (in meter)".

2.9. Biochemical Analysis

2.9.1. Estimation of Total Solid in Breast Milk -

Total solid in breast milk was determined gravimetrically by AOAC method
(AOAC 1984). Milk sample (1.0 ml) was taken in a container (crucible), the
weight of which had been recorded before hand. The sample was dried to constant
weight in an oven at 100°c. The final weight minus the weight of container was
treated as equivalent to solid content of the sample. Percent of solid content was
calculated from the following formula.

{Final weight (in g) - Container weight (in g)}x 100
% 0T SOIA CONTENT = e
Weight of sample (in g)

Where,
Final Weight = Weight of Sample + Weight of Container (after heating).

15
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2.9.2. Estimation ofMinerals (Zn, Cu, Fe, Mg, and Ca) in Breast Milk -

Minerals such as zinc, copper, iron, magnesium and calcium in breast milk were
determined by Atomic Absorption Spectrophotometer (Milner and Whiteside,
1981) after appropriate wet-digestion and treatments of the samples (Davis and
Hillary, 1978).

A. Chemicals-

1) Perchloric acid (Merck, West Germany)

1)  Nitric acid (B. D. H. England)

iii)  Sulfuric acid (B. D. H. England)

Iv)  Lanthanum oxide (Fisher Scientific company, U.S.A.)

V) Atomic absorption standards for Zn, Cu, Fe, Mg, Ca (Wako Pure Chemical

Industries Ltd. Japan)
B. Reagents-

1) Digestion mixture - Concentrated sulfuric acid, perchloric acid and nitric acid
were mixed in the ratio 0f0.5:1.0:0.5. (v/v) to prepare the digestion mixture.

i) Lanthanum solution (0.4%) - Atomic absorption grade lanthanum oxide (4.7
gm) was transferred to a 500 ml beaker and dissolved with de-ionized water,
followed by the addition of 25 ml of concentrated hydrochloric acid. The beaker
was then heated and stirred till the salt dissolved. The mixture was cooled and
filtered into a 1 liter volumetric flask and the volume was made upto 1000 ml with
de-ionized water.

1ii) Nitric Acid solution (2%) - Concentrated nitric acid (20 ml) was added to de-
ionized water and the volume was made upto 1000 ml with de-ionized water.

C. General Procedure-

An extreme caution was adopted to avoid contamination of glasswares and reagent
used for mineral analysis. All glasswares were soaked overnight in 2% nitric acid
followed by washing in de-ionized water and dried. De-ionized water was used for
minerals analysis throughout the procedure.

Wet Digestion of Milk - An amount of 5.0 ml milk sample was digested in a
digestion mixture consisting of sulfuric acid, perchloric acid and nitric acid in the
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ratio of 0.5 : 1.0 : 0.5 (v/v) respectively. Digestion was accomplished in a block
heater at 260°c for 6-8 hrs. until the digest became water clean. After digestion, the
volume was made 5 ml with de-ionized water. Minerals were determined in this
digest after appropriate dilution and treatments wherever needed.

The Content of Zn, Cu, Fe, Mg and Ca was determined by the use of an Atomic
Absorption  Spectrophotometer. (AA-6200 SHIMADZU CORPORATION
JAPAN). Standard air acetylene flame was used for all these elements. Instrument
setting and other experimental conditions were in accordance with the
manufacture’s specification (Instruction Menual AA-6200). Specific Hallow
Cathode Lamp was used for each element. Zn(N02)2, Cu(N02)2, Fe(N02)3,
Mg(NOa)2 and CaCOs in 0.1 mol HNO3 (Wako Pure Chemical Industries Ltd,
Japan) were used as standard solutions for Zn, Cu, Fe, Mg and Ca respectively.

The absorption was measured at 213.9 nm for zinc and at 324.8 nm for copper,
while the absorption was measured at 248.3 nm for iron and at 422.7 nm for
calcium. Absorption was measured at 285.2 nm for magnesium.

Appropriate dilution was made by 0.4% lanthanum (WA”) to overcome an ionic
interference during the determination of calcium and magnesium.

2.9.2.1. Estimation ofZinc in Breast Milk

A. Preparation ofStandard Curvefor Zinc (Zn)

(i) Standard Stock - I: It was procured from Wako Pure Chemical Industries
Ltd, Japan. The concentration of zinc was 1000 |ag/ml.

(i1) Standard Stock - Il: An aliquot of 2.0 ml from stock-1 was taken into a
volumetric flask and the volume was made 100 ml with de- ionized water. The
concentration of zinc was 20 |xg/ml.

(iii) Working Standard - Aliquots of 2,4, 6, 8 and 10 ml from stock-I1 were
taken into five volumetric flasks. Concentrated nitric acid (1.0 ml) was added to
each volumetric flask and the volume was made 100 ml with de-ionized water. The
concentrations of zinc were 40, 80, 120, 160 and 200 [xg/dl respectively. A blank
was prepared along with the standards.

17
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B. Preparation ofSample -
Zinc in breast milk was determined from the original digest without any dilution.

Absorption of both standards and sample was measured simultaneously at 213.9
nm. The AA Spectrophotometre was programmed to provide with the
concentration of zinc in unknown sample (breast milk).

2.9.2.2. Estimation of Copperin Breast Milk

A. Preparation ofStandard Curvefor Copper (Cu)

(i) Standard Stock - I: It was procured from Wako Chemical Industries Ltd,
Japan. The concentration of copper was 1000 iig/ml.

(11) Standard Stock - Il: An aliquot of 2 ml was taken in a volumetric flask
and the volume was made 100 ml with de-ionized water. The concentration of
copper was 20 ~g/ml.

(i) Working Standard - Aliquots of 0.5, 1, 2, 3 and 4 ml of stock-Il were
taken into five volumetric flasks. Concentrated nitric acid (1.0 ml) was added to
each flask and the volume was made 100 ml with de-ionized water. The
concentrations of copper were 10, 20, 40, 60, and 80 i*g/dl respectively. A blank
was prepared along with the standards.

B. Preparation ofSample -

Cupper in breast milk was determined from the original digest without any
dilution.

Absorption of both standards and sample was measured simultaneously at 324.8

nm. The AA Spectrophotometer was programmed to provide with the
concentration of copper in unknown sample (breast milk).
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2.9.2.3. Estimation oflron in Breast Milk

A. Preparation ofStandard Curvesfor Iron (Fe)

(i) Standard Stock - I: It was procured from Wako Chemical Industries Ltd,
Japan. The concentration of iron was 1000 iig/ml.

(i1) Standard Stock - Il: An aliquot of 10 ml from stock-1 was taken into a
volumetric flask, the volume was made 100 ml with the de-ionized water. The
concentration ofiron was 0.1 mg/ml.

(ili) Working Standard - Aliquots of 2, 4, 6, 8 and 10 ml from stock-1l were
taken into five volumetric flasks. Concentrated nitric acid (1.0 ml) was added to
each volumetric flask and the volume was made 100 ml with de-ionized water. The

concentrations of iron were 0.2, 0.4, 0.6, 0.8 and 1.0 mg/dl respectively. A blank
was prepared along with the standards.

B. Preparation ofSample -
Iron in breast milk was determined from the original digest without any dilution.
Absorption of both standard and sample was measured simultaneously at 248.3

nm. The AA spectrophotometer was programmed to provide with the concentration
of iron in unknown sample (breast milk).

2.9.2A. Estimation ofMagnesium in Breast Milk

A. Preparation ofStandard Curvefor Magnesium (mg)

(i) Standard Stock - I: It was obtained from Wako Chemical Industries Ltd,
Japan .The concentration of magnesium was 1000 iig/ml.

(i1) Standard Stock - Il: An aliquot of 2 ml from stock-lI was taken into a

volumetric flask and the volume was made 100 ml with de-ionized water. The
concentration of magnesium was 20 jig/ml.
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(iii) Working Standard - Aliquots of 1, 2, 3, 4 and 5 ml from stock-Il were
taken into five volumetric flask. One ml of concentrated nitric acid and 10 ml of
lanthanum (0.4%) were added to each volumetric flasks and the volume was made
upto 100 ml with de-ionized water. The concentrations of magnesium were 20, 40,
60, 80 and 100 "ig/dl respectively. A blank was prepared along with the standards.

B. Preparation ofSample -

For the determination of magnesium in sample, the original digest was diluted 100
times. Some 0.1 ml digest was taken into a test tube and 1.0 ml lanthanum (0.4%)
was added. The volume was then made 10 ml by adding 8.9 ml de-ionized water.
Magnesium was determined in this diluted sample.

Absorption of both standard and sample was measured simultaneously at 285.2
nm. The AA spectrophotometer was programmed to provide with the concentration
of magnesium in unknown sample (breast milk).

2.9.2.S. Estimation of Calcium in Breast Milk

A. Preparation ofStandard Curvefor Calcium (Ca)

(i) Standard Stock - I: It was procured from Wako Pure Chemical Industries
Ltd, Japan. The concentration of calcium was 1000 jig / ml.

(i1) Standard Stock - Il: An aliquot of 10 ml from stock-1 was taken into a
volumetric flask and the volume was made 100 ml with de-ionized water. The
concentration of calcium was 0.1 mg / ml.

(ili) Working Standard - Aliquots of 2, 4, 6, 8 and 10 ml from stock-11 were
taken into five volumetric flasks. Concentrated nitric acid (1 ml) and 10 ml
lanthanum (0.4%) were added to each volumetric flask and the volume was made
100 ml with de-ionized water. The concentrations of calcium were 0.2, 0.4, 0.6, 0.8
and 1.0 mg/dl respectively. A blank was prepared along with the standards.
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B. Preparation ofSample -

For the determination of calcium in sample, original digest was diluted 100 times.
Some 0.1 ml digest was taken into a test tube and 1 ml lanthanum (0.4%) was
added. The volume was then made 10 ml by adding 8.9 ml de-ionized water.
Calcium was determined in this diluted sample.

Absorption of both standard and sample was measured simultaneously at 422.7
nm. The AA Spetrophomiter was programmed to provide with the concentration of
calcium in unknown sample (breast milk).

2.9.3. Estimation ofPhosphorus in Breast Milk -
Phosphorus in breast milk was determined colorimetrically by measuring the blue

color developed when the mineral solution was treated with ammonium molybdate
and phosphomolybdate (National Institution of Nutrition, 1971)

A. Chemicals -

)] Ammonium molybdate (Merck, West Germany)
i) Hydroquinone (Merk, West Germany)
i)  Sodium sulphite (Merk, West Germany)

B. Reagents-
1) Hydroquinone Solution (0.5%)

Hydroquinone (0.59g) was dissolved in de-ionized water and one drop of sulfuric
acid was added. The volume was made 100 ml by adding de-ionized water.

ii) Sodium Sulffte Solution (20%)

Sodium sulfite (2009) was dissolved in de-ionized water and the volume was made
1000 ml with de-ionized water and filtered.
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iii) Ammonium molybdate solution (5%)

Ammonium molybdate (25g) was dissolved in de-ionized water. Seventy-five ml
of concentrated sulfuric acid was added. The volume was made 500 ml with de-
ionized water.

iv) Standard phosphate solution

Pure dry potassium di-hydrogen phosphate (0.438 g) was dissolved in de- ionized
water and diluted to 1 liter. Then 10 ml of this solution was made 100 ml with de-
ionized water (1 ml = 0.01 mg phosphate).

C. Preparation of Standard Curve for Phosphorus -

Different amounts (2, 4, 6, 8 and 10 ml) of standard phosphate solution were taken
into five test tubes. The volume was made 10 ml with de-ionized water. The
concentrations of phosphorus were 20, 40, 60, 80 and 100 |ag respectively. A blank
was prepared with 10 ml de-ionized water. To each tube, 1.0 ml ammonium
molybdate, 1.0 ml hydroquinone and 1.0 ml sodium sulfite solution were added.
After 30 minutes, absorbance was measured in a spectrophotometer (UV-1201,
SHIMADZU) at 660 nm.

D. Procedure for Sample -

To an aliquot (1.0 ml) of mineral solution in a test tube was added 9.0 ml de-
ionized water to make the volume 10 ml. Then, 1.0 ml ammonium molybdate, 1.0
ml hydroquinone and 1.0 ml sodium sulfite solution were added and mixed well
after each addition. After 30 minutes the optical density of the solution was
measured in spectrophotometer (UV-1201, SHIMADZU) against a reagent blank
at 660 nm. Phosphorus content in the sample (breast milk) was calculated from the
standard curve.

2.10.Statistical Anal™IS -

Mean and S.E. were determined for all nutrients under present study. Unpaired t-
test was employed to determine the difference in mean mineral content between
different socioeconomic status, and between other maternal variables. Statistical
analysis was accomplished by using SPSS (SPSS / PC+, version 9.0 inc./Chicago).
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3.0 RESUL~"

3.1. Socio Demographic Status -

Figure (1) depicts the distribution of mothers by their family income. The family
income ranged between Tk. 1,000 and Tk. 50,000 per month. Family income was
found to be upto Tk. 4,000 per month for 55.40% and Tk. 20,000 and above for
44.60% ofthe mothers.

Figure (2) shows the distribution of mothers by their education. Amongst the
mothers under present study, some 35.49% were illiterate, 18.78% received
primary education, 20.77% had secondary education and the rest 25.54% had
higher secondary education and above.

Figure (3) shows the distribution of mothers by their husband’s education.
Amongst the husbands, 25.97% were illiterate, while 12.55% received primary
education, 16.44% received secondary education and the rest 37.66% had higher
secondary and above.

Figure (4) shows the distribution of mothers by their occupation. Majority 83.95%
of the mothers were housewife, while 10.38% were service holder and the rest
8.65% were engaged in low-grade job.

Figure (5) depicts the distribution of mothers by their husbands’ occupation. Some
25.54% of the husbands were service holder, 32.46% were businessman, 34.63%
were laborer and rickshaw puller, while the rest 7.35% were engaged in
miscellaneous low-grade jobs.

Figure (6) depicts the distribution of mothers by their housing facility. Amongst
the mothers under present study, some 43.29% were found to have their own
house, 51.94% lived in rented house, while the rest 6.06% were found to have no
housing facility at all, just living in the public places.

Figure (7) depicts the distribution of mothers by their family size. Amongst the
mothers under present study, some 49.78% belonged to small size family, 36.36%
belonged to medium size family and the rest 13.85% belonged to the large size

family. r ftv
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Figure (8) shows the distribution of mothers by their toilet facility. Amongst the
mothers under present study, 58.0% were found to have sanitary toilet and the rest
42.0% were found to have kancha toilet.

Figure (9) shows the distribution of mothers by their source of drinking water.
Majority (71.86%) of mothers enjoyed the facility of tap water, 26.83% enjoyed
the facility of tube-well water and the rest 1.29% had to depend on domestic well.

Figure (10) shows the distribution of mothers by their socioeconomic status.
Amongst the mothers under present study, 45.0% belonged to the high
socioeconomic status, while the rest 55.0% belonged to the low socioeconomic
status.

Figure (11) shows the distribution of mothers by their age. Majority 55.84% of
mothers belonged to the age group 21-30 years. Some 29% mothers belonged to
the age group upto 20 years; the rest 15.15% belonged to the age group above 30
years.

Figure (12) shows the distribution of mothers by their lactation period. Some
32.9% of the mothers were found to be under a lactation period of upto 3 months,
while 24.24% were under 4-6 months, 31.16% were under 7-12 months and the
rest 11.68% were under above 12 months lactation period. It means that about 57%
were under 6 months and 43% were under above 6 months lactation period.

Figure (13) shows the distribution of mothers by their parity. Majority 63.0% of
the mothers was multi para, while only 36.79% were primi para.

Figure (14) shows the distribution of mothers by their BMI. BMI was found to be
normal for majority (84%) of mothers, while the rest 16% were found to be low.

Figure (15) depicts the distribution of mothers by their oral contraceptive use

during study. Some 20% of mothers were found to use oral contraceptive during
lactation period, while the rest 80% were not found to use any.
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FIGURE 1: DISTRIBUTION OF MOTHERS BY THEIR FAMILY INCOME
(TK./ MONTH)
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FIGURE 2: DISTRIBUTION OF MOTHERS BY THEIR EDUCATION.
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FIGURE 3: DISTRIBUTION OF MOTHERS BY THEIR HUSBAND’S
EDUCATION
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FIGURE 4: DISTRIBUTION OF MOTHERS BY THEIR OCCUPATION.
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FIGURE 5: DISTRIBUTION OF MOTHERS BY THEIR HUSBAND’S

OCCUPATION.
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FIGURE 6: DISTRIBUTION OF MOTHERS BY THEIR HOUSING FACILITIES.
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FIGURE 7: DISTRIBUTION OF MOTHERS BY THEIR FAMILY SIZE.
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FIGURE 8: DISTRIBUTION OF MOTHERS BY THEIR TOILET FACILITIES
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FIGURE 9: DISTRIBUTION OF MOTHERS BY THEIR SOURCE OF
DRINKING WATER
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FIGURE 10: DISTRIBUTION OF MOTHERS BY THEIR SOCIO ECONOMIC
STATUS.
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FIGURE 11: DISTRIBUTION OF MOTHERS BY THEIR AGE.

140
120
100

80
67

- f
40

20 IK -Ifs

UPTO20 21—30 > 30

00 NO. OF CASES m PERCENTAGE

35



Dhaka University Institutional Repository

FIGURE 12: DISTRIBUTION OF MOTHERS BY THEIR LACTATION PERIOD
(MONTHS)
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FIGURE 13: DISTRIBUTION OF MOTHERS BY THEIR PARITY.
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FIGURE 14: DISTRIBUTION OF MOTHERS BY THEIR BMI.
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FIGURE 15: DISTRIBUTION OF MOTHERS BY THEIR USE OF ORAL
CONTRACEPTIVE.
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3.2. Anthrpgpmetric

Table - 1 shows the mean height, weight and BMI of mothers under present study.
Mean height and weight of mothers were found to be 150.66 cm and 47.53 kg
respectively, while mean BMI was found to be 20.86.

Table - 2 depicts the mean height, weight and BMI of mothers from high and low
socioeconomic status. Mean height, weight and BMI were found to be significantly
(P<0.001) higher for high socioeconomic status, as compared to low
socioeconomic status.

Table - 3 shows the mean daily nutrient intake of mothers under present study.
Mean calorie intake was found to be 1983.77 K cal, while mean protein, fat and
carbohydrate intakes per day were found to be 57.51, 44.74 and 337.05 ¢
respectively. Mean calcium and iron intakes were found to be 527.78 and 13.64 mg
/day respectively, while mean vitamin A intake was found to be 3189.27 1.U./day.
Mean thiamineand riboflavin intakes were found to be 1.13 and 0.64 mg/day
respectively, while mean niacin and vitamin C intakes were found to be 17.81 and
29.47 mg/day respectively.

Table - 4 shows the mean daily nutrient intakes of mothers from high and low
socioeconomic status. Intakes of all nutrients under study were found to be
significantly (P<0.001) higher for high socioeconomic status as compared to low
socioeconomic status.

Table - 5 shows the weekly frequency for the consumption of some selected foods
by the mothers under study. Except for green leafy and non leafy vegetables, the
consumption of all other food items were significantly (P<0.001, 0.01,0.05) higher
for high socioeconomic status as compared to low socioeconomic status.
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3.3. Minerals and Total Solid Content in Breast

Table - 6 describes the mean content of minerals and total solid in breast milk of
mothers under study. Mean content of zinc and copper in breast milk was found to
be 30.24 and 5.85 [ig/dl respectively, while the content for iron was found to be
39.44 |ag/dl. Magnesium and calcium content in breast milk was found to be 2.79
and 19.26 mg/dl respectively, while the content for phosphorus was found to be
9.64 mg/dl. The content of total solid was found to be 12.64 g/dl.

Table - 7 depicts the content of minerals and total solid in breast milk from high
and low socioeconomic status. Zinc, copper, iron and phosphorus content in breast
milk was significantly (P<0.001, 0.01) higher for high socioeconomic status. The
content of magnesium, calcium, and total solid did not differ significantly between
high and low socioeconomic status.

Table - 8 shows the content of minerals and total solid in breast milk of mothers
from high and low socioeconomic status but belonging to the same lactation period
upto 3 months. In this lactation period, zinc, iron and copper content in breast milk
was found to be significantly (P<0.001, 0.01, 0.05) higher for high socioeconomic
status, while the content of calcium, phosphorus, magnesium and total solid did not
differ significantly between high and low socioeconomic status.

Table - 9 depicts the content of minerals and total solid in breast milk of mothers
from high and low socioeconomic status, but belonging to the same lactation
period of 4-6 months. In this lactation period, zinc, copper and iron content was
found to be significantly (P<0.001,0.01,0.05) higher for high socioeconomic status,
while the content for calcium, magnesium, phosphorus and total solid did not differ
significantly between high and low socioeconomic status.

Table - 10 shows the content of minerals and total solid in breast milk of mothers
from high and low socioeconomic status, but belonging to the same lactation
period of 7-12 months. In this lactation period, iron, calcium, and phosphorus
content in breast milk was found to be significantly (?<0.001, 0.01, 0.05) higher
for high socioeconomic status, while the content for zinc, copper, magnesium and
total solid did not differ significantly between high and low socioeconomic status.
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Table - 11 shows the content of minerals and total solid in breast milk of mothers
from high and low socioeconomic status, but belonging to the same lactation
period above 12 months. In this lactation period, zinc, copper and magnesium
content was found to be significantly (P<0.05) higher for high socioeconomic
status, while the content for iron, calcium, phosphorus and total solid did not differ
significantly between high and low socioeconomic status.

Table - 12 describes the effect of mothers’ age on minerals and total solid content
of breast milk. Zinc, copper, magnesium, phosphorus and total solid in breast milk
did not differ significantly for the variation of mothers’ age. The content of iron
was significantly higher for age group 21-30 and above 30 years, while the content
of calcium was significantly higher for age group above 30 years.

Table - 13 shows the effect of mothers’ BMI on the content of minerals and total
solid in breast milk. Zinc and iron content in breast milk was found to be
significantly (P<0.01, 0.05) higher for normal BMI as compared to that for low
BMI, while the content for copper, calcium, phosphorus, magnesium and total
solid did not differ significantly between normal BMI and low BMI.

Table - 14 depicts the effect of lactation period on the content of minerals and total
solid in breast milk. Zinc, copper and iron content was significantly (P<0.01, 0.05)
lower for lactation period above 6 months as compared to that for upto 6 months,
while the content for calcium, magnesium, phosphorus and total solid did not differ
significantly due to this variation of lactation period.

Table - 15 show the effect of lactation period on the content of minerals and total
solid in breast milk of mothers from high socioeconomic status. Zinc and copper
content was found to be significantly (?<0.01, 0.05) higher for lactation period
upto 6 months as compared to that for above 6 months. The content for other
minerals and total solid was not found to vary significantly due to this variation of
lactation period.

Table - 16 depicts the effect of lactation period on the content of minerals and total
sohd in breast milk of mothers from low socioeconomic status. Calcium content
was significantly (P<0.05) higher for lactation period upto 6 months as compared
to that for above 6 months, while the content of other minerals and total solid was
not found to vary significantly for this variation of lactation period.
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Table - 17 describes the effect ofparity on the content of minerals and total solid in
breast milk. Mineral content in breast milk was not found to vary significantly for
the variation of parity, while the content of total solid was found to be significantly
(P<0.05) higher for primi para.

Table - 18 shows the effect of oral contraceptives on minerals and total solid of
breast milk. Minerals and total solid content in breast milk was not found to vary
significantly due to the use of contraceptive during lactation period.

Table - 19 shows the infant’s daily intakes of minerals through breast milk. The
daily mineral intakes of infants upto 6 months age were found to be as follows:
Zinc - 241.01 )ig, Copper - 46.27 i"g, Iron - 289.1 jxg, Magnesium - 19.53 mg,
Calcium - 140.35 mg and Phosphorus - 68.25 mg respectively; while the intakes
for infants aged above 6 months were found to be as follows: Zinc - 147.6 ng.
Copper - 29.04 [ig, Iron - 149.7 |ig, Magnesium - 15.24 mg, Calcium - 109.26 mg
and Phosphorus - 57.00 mg respectively.

Table - 20 depicts the percent of infant’s RDAs for minerals satisfied through
breast milk. For Infant’s aged upto 6 months, the RDAs for zinc and copper were
satisfied to the extend 0f 4.82 and 9.25 percent respectively, while that of iron was
satisfied upto 4.81 percent. RDAs for magnesium, calcium and phosphorus were
satisfied to the extend of 48.82, 35.08 and 22.75 percent respectively. For the
infants aged above 6 months, RDAs for zinc, copper and iron were satisfied to the
extend of 2.95, 5.80 and 2.49 percent respectively, while those of magnesium,
calcium and phosphorus were satisfied upto 38.00, 27.27 and 19.00 percent
respectively.
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Table -1: Mean height, weight and BM1 of mothers under study.

Measures n =231

Height (cm) 150.66 +0.40
Weight (kg) 47.53 + 0.66
BMI 20.86 +0.24

Values are mean+ S.E. n = number of samples.
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Table - 2: Mean height, weight and BMI of mothers from high and low
socioeconomic status.

Measures Socioeconomic status Level of
(T]iihloe)) (Ln°.v.v 128) Significance.
Height (cm) 152.24 +0.54 149.4 +£0.55 S(P<0.001)
Weight (kg) 53.17+1,06 42.99 +0.59 S(P<0.001)
BMI 22.95 +0,04 19.18 +0.21 S(P<0.001)

Values are mean + S.E. n = number ofsamples, S = Significant.
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Table - 3: Mean daily nutrient intake of mothers under study.

Nutrients n= 231

Calorie (k.cal) 1983.77 *  105.25
Protein (g) 5751 + 2.8
Fat (g) 4474 £ 243
Carbohydrate (g) 337.05 * 12.86
Calcium (mg) 527.78 *  42.69
Iron (mg) 1364 * 0.83
Vitamin A (1.U.) 3189.27 = 87.28
Thiamine (mg) 113 = 001
Riboflavin (mg) 064 =+ 0.02
Niacin (mg) 1781 = 0.19
Vitamin C (mg) 2947 = 0.96

Values are Mean (x S.E.). ti=number of samples.
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Table - 4: Mean daily nutrient intake of mothers from high and low
socioeconomic status.

Nutrients Socioeconomic status Level of

High (n = 103) Low (0 = 128) Significance
Calorie (k.cal) 239423 * 81.09 1673.02 £ 150.98 S(P<0.001)
Protein (g) 77.19 * 361 41.68 1.63 S(P<0.001)
Fat (g) 7393 + 35 28,26 * 137 S(P<0.001)
Carbohydrate (g) 378.96 * 2561 303.32 * 9.18 S(P<0.001)
Calcium (mg) 737.14 = 8175 359.32 + 33.89 S(P<0.001)
Iron (mg) 18.09 * 157 10.05 *= 0.67 S(P<0.001)
Vitamin A (1.U.) 528157 * 98.62 1527.27 *= 1564 S(P<0.001)
Thiamine (mg) 1.34 £ 0.02 096 = 0.01 S(P<0.001)
Riboflavin (mg) 094 %= 0.01 0.40 %= 0.06 S(P<0.001)
Niacin (mg) 20.32 = 1.23 1579 += 0.96 S(P<0.001)
Vitamin C (mg) 40.29 = 1.23 20.77 = 0.69 S{P<0.001)

Values are mean = S.E. n = number of samples, S = Significant.
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Table - 5: Mean weekly food frequency of mothers from high and low
socioeconomic status.

Food items Socioeconomic status Level of
High (n = 103) Low (n = 128) Significance
Egg 419 * 0.24 145 + 0.15 S(P<0.001)
Milk and 447 * 024 1.09 + 0.17 S(P<0.001)
Milk product
Meat and 334 = 017 1.14 + 0.3 S(P<0.01)
Meat product
Fish 438 * 0.19 203 + 0.16 S(P<0.05)
Pluse 594 * 0.22 284 + 0.23 S(P<0.01)
GLV 49 = 022 341 + 021 NS
NLV 63 * 0,15 529 + 0.2 NS
Fruit 536 + 0.2 1.07 + 0.15 S(P<0.001)

Values are mean = S.E. n = number of samples, S = Significant, NS = Not Significant.
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Table - 6: Mean content of minerals and total solid in breast milk of mothers
under study.

Measures n= 231

Zinc (jig/ dI) 3024 = 18
Copper (*g / dI) 585 * 04
Iron (g / dl) 3944 + 25
Magnesium (mg/ dl) 279 = 05
Calcium (mg/ dl) 1926 = 05
Phosphorus (mg / dl) 964 =+ 0.2
Total solid (g/ dl) *1264 + 01

Values are Mean (x S.E.). n = number of samples, *n = 167.
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Table - 7: Mean content of miDerals and total solid in breast milk of mothers

from high and low socioeconomic status.

Measures

Zinc (/lg/ dl)
Copper (wg/ dl)

Iron {jig/ dI)
Magnesium (mg / dl)
Calcium (mg /dl)
Phosphorus (mg / dl)

Total solid (g / dI)

Values are mean = S.E. n = number of samples,

NS = Not Significant.

Socioeconomic status

High (n = 103)

40.69

7.7

55.91

2.9

19.87

10.35

*12.77

I+

I+

I+

I+

I+

I+

I+

3.21

0.63

4.14

0.36

0,71

0.29

0.84

50

Low (n = 128)

21.84

4.37

26.18

2.7

18.77

9.07

**12,5

I+

I+

I+

I+

I+

I+

I+

0.12

0.49

2.55

0.44

0.72

0.27

0.16

Level of
Significance

S(P<0,001)
S(P<0.001)
S(P<0.001)
NS
NS
S(P<0.01)

NS

*n = 84, **n = 83, S = Significant,
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Table - 8: MeaD content of minerals and total solid in breast milk of mothers
from high and low socioeconomic status but belonging to the same
lactation period - upto 3 months.

Measures

Zinc (ug/ dl)
Copper Og / dl)

Iron {jig/ dl)
Calcium (mg / dl)
Phosphorus (mg / dl)
Magnesium (mg/ d!)

Total solid (g / dl)

High (n =43)

47.61

8.32

52.31

19.9

10.25

2.78

* 12.66

I+

I+

I+

I+

I+

I+

I+

5.26

1.05

7.21

1.17

0.43

0.15

0.26

Socioeconomic status

Low (n = 33)

23.28

5.11

24.19

19.92

9.38

2.73

** 12.38

I+

I+

I+

I+

I+

I+

I+

3.22

131

4.15

0.922

0.64

0.1

0.35

Level of
Significance

S(P<0.001)
S(P<0.05)
S(P<0.01)

NS
NS
NS

NS

Values are mean = S.E. n = number of samples, *n = 38, **n = 23, S = Significant,

NS = Not Significant.
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Table - 9: Mean content of minerals and total solid in breast milk of mothers
from high and low socioeconomic status but belonging to the same lactation
period - 4-6 months.

Measures Socioeconomic status Level of
High (n = 21) Low (n = 35) Significance
Zinc («g / dl) 46,02 * 8,05 21.79 £ 279 S(P<0,001)
Copper (ug/ dl) 888 * 157 463 = 0.77 S(P<0.05)
Iron {pig/ dI) 62,18 + 7,22 31.37 * 552 S(P<0.01)
Calcium (mg / dl) 20.05 * 1,99 20.34 + 2.09 NS
Magnesium (mg/ dlI) 295 = 021 277 £ 01 NS
Phosphorus (mg/ dl) 1035 + 081 911 = 0.34 NS
Total solid (g / dl) *12.28 £ 0.44 ** 1266 * 0.29 NS

Values are meanz S.E. n = number of samples, *n= 17,

NS = Not Significant.
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Table -10: Mean content of minerals and total solid in breast milk of mothers
from high and low socioeconomic status but belonging to the same
lactation period - 7-12 months.

Measures

Zinc (g / dl)
Copper (jj.g/ dl)

Iron (ug / dl)
Calcium (mg/ dl)
Magnesium (mg / dl)
Phosphorus (mg/ dl)

Total sohd (g/ dl)

Socioeconomic status

High (n = 27)

26.61
4.92

57.34

20.15

2.88

10.36

* 131

I+

I+

I+

I+

I+

I+

3.78
0.82

9.15

1.12

0.16

0.48

0.69

Low (n = 45)

22.77
4.0

20.38

16.61

2.71

8.76

** 12.39

I+

I+

I+

I+

I+

I+

I+

3.1
0.79

3.67

0.78

0.12

0.52

0.24

Level of
Significance

NS
NS
S(P<0.001)
S(P<0.01)
NS
S(P<0.05)

NS

Values are mean £ S.E. n - number of samples, *n = 20, **n = 30, S = Significant,

NS = Not Significant.
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Table -11: Mean content of minerals and total solid in breast milk of mothers
from high and low socioeconomic status but belonging to the same
lactation period above 12 months.

Measures Socioeconomic status Level of
High (n =12) Low (n = 15) Significance
Zinc (/g / dI) 3823 * 9.88 1598 * 275 S(P<0.05)
Copper {fig/ dI) 76 + 218 324 £ 0.76 S(P<0.05)
Iron (ug /dl) 5461 * 575 35.86 * 10.03 NS
Calcium (mg/ dl) 1879 + 16 19.03 * 2.05 NS
Magnesium (mg / dl) 3.28 £ 245 245 = 021 S(P<0.05)
Phosphorus (mg / dl) 10.72 += 1.05 921 = 0.59 NS
Total solid (g / dl) *1338 *+ 0091 ** 1296 * 0.59 NS

Values are mean £ S.E. n = number of samples, *n =9, **n = 6, S = Significant,
NS = Not Significant.
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Table » 12: Effect of mothers’ age on the content of minerals and total solid in

breast milk.
Age (in years)
Measures Upto 20 21 -30 >30
(n=67) (n=129) (n=35)
Zinc {jig / dI) 27.47" * 2.08 2072"% + 2.94 87_47abc 3.48
Copper {jig/ dI) 5.88" + 1.39 586" * 1.64 5.8"A + 121
Iron (/<g/ dl) 34.77" £ 4.29 50.42~ = 7.29 61.58"™ = 8.61
Calcium (mg / dI) 174" + 1.19 19.48" + 1.93 2=+ 242
Magnesium (mg/ dlI) 2.68" * 0.46 2.81"" + 05 293" £ 0.49
Phosphorus (mg / dl) 9.39" = 157 9.57"” = 0.66 10.39M* £ 0.56
Total solid (g/ dlI) *12.76" £ 0.28  ** 1254 = 0.21  ***12 75 £ 0.27

Values are mean + S.E. Values in the same line not sharing common superscript letters are
significantly (P<.05) different, n = number of samples, *n = 49, **n = 94, ***n = 24,
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Table - 13: Effect of mothers’ BMI1 on the content of minerals and total solid
in breast milk.

M easures

Zinc (//g / dl)
Copper (ug / dl)

Iron (ug/ dl)
Calcium (mg / dl)
Phosphorus (mg / dl)
Magnesium (mg/ dlI)

Total solid (g / dl)

Values are mean = S.E. n = number of samples, *n = 63, **n = 104, Normal

BMI

Low (n =63)

22.43

5.55

31.89

19.5

9.56

2.69

* 12.56

I+

I+

I+

I+

I+

I+

I+

2.22

0.93

4,14

1.34

0.47

0.1

0.21

Normal (n *168)

33.17

6.66

42.27

19.17

9.67

2.83

** 12.66

I+

I+

I+

I+

I+

I+

I+

2.28

0.44

4.32

0.49

0.21

0.55

0.18

Level of
Significance

S(P<0.01)
NS
S{P<0,05)
NS
NS
NS

NS

BMI =18.5-24.9,Low BMI - < 18.5, S = Significant, NS = Not Significant.
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Table - 14: Effect of lactation period on the content of minerals and total solid
in breast milk (total subjects).

Measures Lactation period (in months) Level of
Upto 6 >6 Significance.
(n=132) (n=99)
Zinc (ug/ dl) 3443 = 4.19 2466 * 3.98 S(P<0.01)
Copper (wg/ di) 661 * 0.78 484 * 0.2 S(P<0.05)
Iron {fig/ dlI) 413 * 1203 2495 * 939 S(P<0.05)
Calcium (mg/ dl) 20.05 * 197 1821 * 1.76 NS
Magnesium (mg/ dl) 279 = 0.12 254 * 021 NS
Phosphorus (mg / dl) 9.75 = 0.52 95 = 0.59 NS
Total solid (g/ dI) * 1253 + 0.24 **1280 #* 0.59 NS

Values are mean = S.E. n = number of samples, *n = 102, **n = 59, S = Significant,
NS = Not Significant.
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Table -15: Effect of lactation period on the content of minerals and total solid
in breast milk of mothers from high socioeconomic status.

Measures Lactation period (in months) Level of
Upto 6 Above 6 Significance
(n = 64) (n = 39)
Zinc (ug/ dI) 47.09 4.39 30.19 + 3.17 S(P<0.01)
Copper (//g / dl) 847 + 094 6.44 * 0.87 S(P<0.05)
Iron /dl) 55,55 £ 1521 565 + 14.17 NS
Calcium (mg / dI) 1995 + 13 1973 + 1.76 NS
Magnesium (mg / dl) 283 = 0.12 301 = 031 NS
Phosphorus (mg/ dl) 10.28 = 0.97 1035 = 0.83 NS
Total sohd (g / dl) * 1254 = 0.23 ** 13,19 = 0.35 NS

Values are mean £ S.E. n = number of samples, *n = 55, **n = 29, S = Significant,
NS = Not Significant.
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Table - 16: Effect of lactation period on the content of minerals and total solid
in breast milk of mothers from low socioeconomic status.

Measures

Upto 6

(n = 68)
Zinc (ug/ dl) 2252 * 331
Copper (/ig/ dl) 486 *= 0.29
Iron (wg/ dl) 27.88 * 9091
Calcium (mg/ dl) 20.14 = 1.69
Magnesium (mg/ dl) 275 * 0.63
Phosphorus (mg / dl) 924 £ 129
Total solid (g/ dl) *1252 + 0.28

Lactation period (in months)
>6

(n = 60)

21.07

3.81

24.25

17.22

2.64

8.87

** 12.48

+

+

I+

I+

I+

I+

I+

3.22

0.19

8.62

0.97

0.67

111

0.23

Level of
Signiflcance

NS

NS
NS
S(P<0.05)
NS
NS

NS

Values are mean £ S.E. n = number of samples, *n =47, **n = 36, S = Significant,

NS = Not Significant.
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Table - 17: Effect of parity on the content of minerals and total solid in breast

milk.
Measures Parity Level of
Primipara Multipara Significance
(n=85) (n = 146)
Zinc (ug / dl) 2949 t 274 307 + 235 NS
Copper Og /dl) 507 = 0.62 495 = 0.72 NS
Iron (*g / dl) 3942 + 35 3945 * 343 NS
Calcium (mg/ dl) 18.07 = 0.62 1995 = 0.72 NS
Phosphorus (mg / dl) 971 = 3.86 96 = 0.23 NS
Magnesiimi (mg/ dl) 271 = 03 283 + 0.85 NS
Total solid (g / dl) *13.04 * 0.26 ** 1239 = 0.16 S(P<0.05)

Values are mean £ S.E. n = number of samples, *n = 63, **n = 104, S = Significant,
NS = Not Significant.
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Table -18: Effect of oral contraceptives on the content of minerals and total
solid in breast milk.

Measures Use of contraceptives Level of
User Non User Significance
(n=46) (n = 185)
Zinc (ug / dI) 28.46 * 4.69 3069 * 192 NS
Copper (*g / dl) 587 = 0.92 585 * 0.59 NS
Iron (ug / dI) 41.02 * 753 39.04 * 254 NS
Calcium (mg/dl) 17.86 £ 0.97 19.61 0.59 NS
Magnesium (mg/ dl) 269 * 0.13 281 = 0.02 NS
Phosphorus (mg / dl) 896 * 0.36 981 = 0.23 NS
Total solid (g/ dlI) *1266 * 042 ** 1263 £ 0.16 NS

Values are mean = S.E. n = number of samples, *n = 28, **n = 139, NS = Not Significant.
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Table - 19: Infants’ daily intake of Zinc, Copper, Magnesium, Calcium and
Phosphorus though breast milk.

Nutrients Lactation period (in months)
Upto 6 months > 6 moDths
Zinc (ug) 241.01 147.96
Copper (ug) 46.27 29.04
Iron 289.1 149.7
Magnesium (m~ 19,53 15.24
Calcium (mg) 140.35 109.26
Phosphorus (mg) 68.25 57.00

Mineral intakes of infants were calculated based on the total milk volumes
suggested for the mothers of under developed countries. (Jelliffe and Jelliffe,
1978). Total miUc volume is 700 ml for lactation period upto 6 months and 600
m | for above 6 months.
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Table - 20: Percent of infants’ requirements (RDAs) for Zinc, Copper, Iron,
Magnesium, Calcium and Phosphorus satisfied though breast

milk.
Nutrients Lactation period (in months).
Upto 6 months > 6 months
Zinc 4,82 2.95
Copper 9.25 5.80
Iron 481 2.49
Magnesium 48.82 38.00
Calcium 35.08 27.25
Phosphorus 22.75 19.00

Percent requirements for minerals were calculated based on the recommendation
made by Food and Nutrition Board, National academy of Science (1989).
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10 DISCXJSSIbIV AiVD COr~*"CLUSIO:

4.1 Discussion:

In contradiction to the generally held view that mother’s milk is inviolable in
extreme situation of mother’s nutritional deprivation, several studies (Jalliffe and
Jelliffe, 1978, Lammi-keefe and Jensen, 1984) rather suggest that quality as well as
quantity of mother’s milk are affected by mother’s dietary intake and nutritional
status. The average Bangladeshi food is mainly based on cereals. The contribution
of animal food rich in vitamins and minerals is very negligible or almost nil in our
diet. This leads to the poor content of vitamins and minerals in our habitual diet
(Hassan and Ahmad, 1983). Moreover, in our intra family food allocation, females
specially the lactating and pregnant mothers are the most deprived amongst the
family members. In view of this appalling situation, there is every reason to
assume that this dietary deficiency might have a negative impact on breast milk
composition of lactating mothers.

This study presents the mean content of some important minerals and total solid in
breast milk of urban lactating mothers. Mothers belonged to both high and low
socioeconomic status. A comparison was made for mineral and total solid content
of breast milk between high and low socioeconomic status.

In present study, mother’s lactation period was in a range of 1-24 months with a
mean of 7 months. Some 32.9% of mothers were found to be under a lactation
period of upto 3 months, while 24.24% were under 4-6 months, 31.16% were
under 7-12 months and the rest 11.68% were under > 12 months lactation period
(fig. 12). It means that about 57% were under 6 months and 43% were under above
6 months lactation period. Mother’s age was in arange of 14-40 years with a mean
of 25 years. Majority 55.84% of mothers belonged to the age group 21-30 years.
Some 29% mothers belonged to the age group upto 20 years, the rest 15.15%
belonged to the age group above 30 years (fig. 11). Some 37% ofthe mothers were
primipara and the rest 63% were multipara (fig. 13). About 35.49% mothers were
illiterate, while the rest 64.51% were literate (fig. 2). Most (83.95%) ofthe mothers
were housewife, 10.38% were service holder and 8.65% were engaged in low-
grade job (fig. 4). Their family income ranged between Tk. 1,000 and Tk. 50,000
with a mean of Tk. 14,346 per month. Amongst the total subjects, some 45%
belonged to the high and 55% belonged to low socioeconomic status (fig. 10). A
comparison between high and low socioeconomic status reveals a sharp difference
in their socio-demographic conditions. The mean family income per month was
found to be Tk. 2,655 for low and Tk. 28,873 for high socioeconomic status. Some
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97.08% mothers were literate amongst high socioeconomic group as against 55.4%
amongst low socioeconomic group. About cent percent (100%) of high
socioeconomic group were found to have pacca house; while majority (90%) ofthe
low socioeconomic group were found to live in kancha house. About cent percent
(100%) of the high socioeconomic group were found to have sanitary toilet, while
majority (79.56%) of the low socioeconomic group were found to have kancha
toilet. It indicates that mothers from high socioeconomic status enjoy a privileged
life.

Mean daily nutrient intakes (Table-3) for mothers were found to be as follows:
Calorie - 1983.77 kcal, Protein - 57.51 g, Fat - 44.74 g, Carbohydrate - 337.05 g,
Ca - 527.78 mg, Fe - 13.64 mg, vitamin A - 3189.27 |.U., Thiamine - 1.13 mg,
Riboflavin - 0.65 mg. Niacin - 17.81 mg and vitamin C - 29.47 mg. Except for
vitamin A and calcium, intakes of all other nutrients are comparable with the
intakes that have been reported for urban lactating mothers in Bangladesh (Jahan
and Hossain, 1998). Intakes of vitamin A and calcium are higher than the intakes
reported for urban lactating mothers in Bangladesh (Jahan and Hossain, 1998).
Intakes of all nutrients were significantly (P<0.001) higher for high socioeconomic
status compared with low socioeconomic status (Table-4). Food frequency also
reveals a higher intake of good quality food items (meat, fish, egg, milk, fruits etc.)
amongst the mothers from high socioeconomic status (Table-5).

In present study, mean height, weight and BMI of mothers were found to be 150.66
cm, 47.53 kg and 20.86 respectively (Table-1). BMI was normal for 84% and low
for 16%> of the mothers (fig. 14). Height, weight and BMI were significantly
(P<0.001) higher for mothers from high socioeconomic status compared with the
low ones (Table-2).

In present study, zinc and copper concentrations in breast milk were found to be
30.24 and 5.85 )ig/dl respectively, while that of iron was 39.44 “ig/dl. Magnesium
and calcium concentrations were found to be 2.79 and 19.26 mg/dl respectively,
while that of phosphorus was found to be 9.64 mg/dl. The concentration of total
solid was found to be 12.64 g/dl (Table-6). Zinc (21.84 jig/dl) and copper (4.37
lig/dl) concentrations, as have been found for low socioeconomic group (Table-7),
are lower than the values 41.1 and 14.2 ~g/dl respectively reported for zinc and
copper, while magnesium (2.7 mg/dl) and calcium (18.77 mg/dl) concentrations
are comparable with the values 2.5 and 16.8 mg/dl respectively reported for
magnesium and calcium in breast milk of poor urban mothers in Bangladesh
(Barua et al. 1995). Our mean values for zinc (30.24 jig/dl), copper (5.85 |ig/dl)
and magnesium (2.79 mg/dl) are lower than the Western means-70-163 |ig/dl
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reported for zinc (Lonnerdal and Hurley 1982, Picciano and Guthrie 1976), 20-30
jig/dl reported for copper (Lonnerdal and Hurley 1982, Picciano and Guthrie 1976)
and 3.4-3.7 mg/dl reported for magnesium (Hurley and Lonnerdal 1988, Vaughan
et al. 1979, Karra et al. 1986, Frusson et al. 1984); while those of iron (39.44
(ig/dl), calcium (19.2 mg/dl) and phosphorus (9.64 mg/dl) are comparable with the
Western means-20-40 ng/dl reported for iron (Lonnerdal and Hurley 1982), 22-33
mg/dl reported for calcium (Vaughan et al 1979, Karra et al 1986, Frusson et al.
1984, Cameron and Hofvander 1976) and 10-15 mg/dl reported for phosphorus
(Cameron and Hofvander 1976, Hurley and Lonnerdal 1988). Our mean for total
solid (12.64 g/dl) is also comparable with Western mean-11.85-12.4 g/dl (Picciano
and Guthrie 1976, Cameron and Hofvanded 1976).

However, the mineral concentrations, as revealed in present study (Table-6), can
play their roles as the reference values for the breast milk of Bangladeshi urban
mothers. It is, therefore, expected that they can contribute enormously in making
an approximation as regards the consumption of these minerals by our infants
through breast milk.

Breast milk composition has been found to be affected by mothers’ socioeconomic
status or in other words by mothers’ dietary intake. Mean content of zinc, copper,
iron, calcium, magnesium and phosphorus in breast milk was found to be
significantly (P<0.001, 0.01, 0.05) higher for high socioeconomic status compared
with the low socioeconomic ones (Table 7-11). Mothers from high socioeconomic
status showed higher intake of calcium and iron through their diet (Table-4).
Notably, the consumption of other minerals could not be enumerated in present
study due to the lack of mineral values in our present food composition table.
However it can be apprehended that dietary intakes of other minerals are higher
amongst the high socioeconomic group, because the consumption of animal
products rich in trace elements (Zn, Cu etc) is distinctly high amongst them. This is
in agreement with a previous finding which demonstrated the lower concentrations
of zinc and copper in milk samples obtained from women belonging to poor
income group (Rajalakshmi et al. 1980). The content of fat-soluble vitamins in
breast milk is also affected by maternal dietary intakes. Under the condition of
good maternal health and nutritional status, human milk caters for full requirement
of vitamin A and E for the infants. On the other hand, milk from mothers with
substandard nutritional status does not provide the recommended dietary intake of
vitamin A and vitamin E for the infants (Gebre-Medhin et al. 1976, Gaull et al.
1982, Lammi- Keefe and Jensen 1984). In contrast, another study demonstrated
that milk samples from vegetarians and those from non vegetarians contained
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similar levels of iron, copper, zinc, sodium, potassium, calcium, magnesium, lactose
and fat (Finley et al. 1985).

Zinc, copper, iron and calcium content in breast milk was affected by lactation
period, the content being lower for lactation period above 6 months compared with
that for upto 6 months (Table 14-16). It means mineral concentration decreased
with the progress of lactation period. These findings are in agreement with the
previous studies that consistently demonstrated a gradual decline of zinc (Kara et
al. 1986, Hurley and Lonnerdal 1988, Vaughan et al. 1979, Bates and Tsuchiya
1990 and Barua et al. 1995), copper (Hurley and Lonnerdal 1988, Finley et al.
1985 and Barua et al. 1995) and calcium (Karra et al. 1986, Finley et al. 1985 and
Barua et al. 1995) in breast milk with the progress of lactation. Alteration in the
composition of breast milk with the progress of lactation has been a subject of
extensive studies by several investigators. Studies of mammary gland during rapid
and gradual involution have been reviewed by Lascelles and Lee (1978). They
suggest that both the duration of lactation and the degree of suckling appear to
govern the progress of involution. These reviews have combined morphological,
enzymatic, endocrinological and milk composition studies to conclude that
changes in milk composition during either rapid or gradual involution are due to
the progressive decline in the gland’s synthetic activity, an increase in pericellular
transport process over the normally predominant transcellular mechanisms and
changes in water transport. Lascelles and Lee (1978) also stated that during
weaning, mammary gland undergoes considerable changes in its secretory function
due to deposition of fat and increase in connective tissue. Perhaps, the decrease in
concentrations of minerals reflects gradual involution of mammary gland as a
result of decreasing frequency of breast-feeding accompanied by decreasing
volume of milk. Zinc and copper in breast milk are bound to casein and whey
protein. Though the level of protein in mature milk shows a gradual but small fall
with increasing duration of lactation, this fall is not significant (Belavady et al.
1959, Morrison 1952, Karmerker et al. 1959) and cannot therefore explain the
marked differences in the level of copper and zinc at different duration of lactation.
In present study, calcium concentration was also lower in milk from mothers at
longer lactation period. Neville et al (1983) suggested that 40% of the calcium in
milk is bound with casein, and that the ionized form of calcium accounts for the
larger proportion. Hartmann and Kulshi (1978) demonstrated a slight increase in
casein levels in milk during termination of breast-feeding. Thus, despite an
expected increase in the casein bound calcium, decrease in calcium level during
longer lactation may reflect a decrease in ionized calcium that predominates.
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Breast milk composition was also found to be affected by maternal age. Iron
content was significantly higher for age group 21-30 and above 30 years, while
calcium content was significantly higher for age group above 30 years (Table-12).
In a previous study (Barua et al. 1995), copper content in breast milk was found to
be higher, while that of calcium was lower for higher age group. Picciano and
Guthrie (1976) demonstrated that milk from older women had lower iron and
higher copper and zinc content than that from younger women.

Breast milk composition was also found to be affected by mother’s nutritional
status. Zinc and iron content in breast milk was found to be significantly
(P<0.01,0.05) higher for normal BMI as compared with low BMI (Table-13). This
finding is in agreement with the widely accepted concept that milk of poorly
nourished mothers is often suboptimal in quality (Jelliffe and Jelliffe, 1978). In a
previous study in Bangladesh (Jamil Raihan 1998) smaller milk volume was found
to be associated with low maternal BMI.

Minerals content in breast milk was not found to be affected by parity, while total
solid content was significantly higher for primipara (Table-17).

Mineral and total solid content in breast milk was not found to be affected by oral
contraceptive use during lactation period (Table-18). It is in agreement with a
previous study (Dorea and Miazaki, 1999), which demonstrated that copper and
iron concentrations in breast milk were not affected by the use of oral
contraceptive during the first 6 months of lactation.

It is to be noted that the reference milk volume for Bangladeshi mothers has not yet
been worked out. However, the approximate milk volumes for mothers of
developing countries have been suggested by Jellifee and Jellifee (1978) through a
carefiil review. The suggested volumes are as follows: 700 ml for upto 6 months,
600 ml for 7-12 months and 500 ml for above one year. Based on proposed milk
volume, the average mineral intakes per day of our infants upto 6 months age
appear to be 241.0 |xg for zinc, 46.27 ng for copper and 289.0 |ig for iron, while
those for magnesium, calcium and phosphorus appear to be 19.53,140.35,and
68.25 mg respectively (Table-19). Nutrients, provided through breast milk upto 6
months age, are critical for growth and development of the infants, specially for
those who are fed exclusively on breast milk. The average mineral intakes of our
infants through breast milk are distinctly lower than the RDAs: 5 mg for zinc, 6 mg
for iron,-5 mg for copper, 40 mg for magnesium, 400 mg for calcium and 300 mg
for phosphorus (Food and Nufrition Board, 1989). In present study, percentage of
infants” RDA, satisfied through breast milk, were found to be 4.82% for zinc.
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9.25% for copper and 4.81% for iron; while those for magnesium, calcium and
phosphorus were found to be 48.82%, 35.08% and 22.75% respectively (Table-20).
It is in agreement with the previous study which demonstrated that Bangladeshi
infants” mineral requirements (RDAS) are satisfied by on average 9% for zinc, 16%
for copper, 29% for magnesium and 26% for calcium through breast milk (Barua et
al. 1995). In another study in Bangladesh (Simmer et al. 1990), zinc intake was
shown to be in the range of 10-30% of RDA, while copper intake was less than
25% of RDA. An Indian study (Rajalakshmi et al. 1980) also demonstrated that
infants’ intakes of copper and zinc through breast milk were less than optimum
(RDASs). There were 62.5 and 75 percent deficits in copper and 54 and 70 percent
deficits in zinc intake for infants at 1-3 and 4-6 months lactation period
respectively. The growth and clinical conditions of these infants were satisfactory,
suggesting that the copper and zinc requirements in Indian infants were met by
their intake.

It is to be noted that in developed countries too, infants of well nourished mothers
receive less than recommended amounts of zinc, copper and iron (Vaughan et al.
1979, Picciano and Guthrie 1976), yet they can maintain excellent health and
growth . Vaughan et al. (1979) in a study on Caucasian mothers demonstrated that
using the highest estimated intake of 1000 ml/day, infants consumed less than the
recommended amounts of calcium, zinc, iron and magnesium. The calcium , zinc,
iron and magnesium intakes were 71, 53, 5, and 52% of RDA respectively. The
nutritional status of each mother was judged to be good or excellent, based upon
anthropometric, biochemical and dietary screening. All women delivered full term
infants and experienced no complication. In a study in Pennsylvania, Picciano and
Guthrie (1976) demonstrated a deficit in infants’ intake of copper, zinc and iron
through breast milk. There were 37.5, 30.0 and 96.99 percent deficits in the intakes
of copper, zinc and iron through breast milk. All mothers had healthy, full term
infants and were feeding them exclusively on breast milk without any
supplementary food.

Thus the currently available mineral values in breast milk of well-nourished
mothers suggest a remarkable discrepancy between recommended (RDA) and
actual intake of minerals by the infants. It is paradoxical that infants continue to
thrive solely on breast milk upto six months age, despite its suboptimal amount of
minerals. This may be true for other nutrients too. There are evidences that trace
elements and other nutrients in breast milk are utilized with a greater efficiency as
compared with those present in cow’s milk or other infant formula (Jelliffee and
Jelliffe ,1978). However, even with the greater efficiency in absorption of nutrients
from human milk, there still remains a lower theoretical intake than that
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recommended in the RDAs. In this situation, there have been demands from
pediatricians and nutritionist for an extensive review to be made on infant’s present
RDAs (Jelliffe and Jelhffe, 1978). In view of the excellent growth and
development that are usually observed in infants who are fed on breast milk, the
present RDASs for infants are very often regarded as an overestimation (Jelliffe and
Jelliffe, 1978; Fomon, 1974). However, it is true that RDA’s given for the infants
are themselves derived from estimated intakes of breast fed babies, with on
additional safety factor added for the less certain situation of infants fed on cow’s
milk formula (Jelliffe et al. 1975). In view of the fact that the human milk is still
considered to be the best food for the young infants, it is believed that the
assessment of the nutrient requirements of infants can be based on the composition
of milk ofwell nourished mothers.

Despite all confusions regarding infants’ true RDA’s, it is believed that
unsupplemented human milk is all that is required to sustain growth and good
nutrition for the first 6 months of life in the babies of well nourished mothers, who
have therefore, produced foetuses with optimal stores, who have themselves laid
down adequate nutritional reserves including subcutaneous fat in pregnancy and
who are well fed during lactation (Jelliffe et al. 1972).

Moreover the volume and composition of human milk in poorly nourished women
is surprisingly good, possibly due to some metabolic adaptations, but probably
usually to their cumulative nutritional detriment (‘maternal depletion’). However it
is often suboptimal in quantity and in quality (Jelliffe and Jelliffe, 1978).

In Bangladesh, as elsewhere in the world, breast fed infants apparently maintain
good health at least upto six months, just before weaning begins. Weight of infants
is generally found to fall with the beginning ofweaning, indicating that the nutrient
in breast milk are no longer adequate to satisfy infant’s greater demand during their
rapid growth. However the previous studies (Simmer et al. 1990 and Brown et al.
1986) showed that mean weight of breast fed infants in Bangladesh begins to fall
from normal Western range at 2-3 months, perhaps indicating that breast milk may
not be nutritionally adequate for these infants. As revealed in present study, breast
milk of our mothers appears to be suboptimal in respects of zinc, copper and
magnesium as compared with the Western values. Virtual absence of animal
products in our average diets may limit the amount of essential minerals and
probably other essential micro-nutrients in breast milk of our lactating mothers.
This may adversely affect the normal growth of our breast fed infants. Despite all
limitations, breast milk should be considered as “The best food for our infants
upto 6 months age”.
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4.2 Oonclusioil:

Breast milk composition is not inviolable. It is affected by mothers’ dietary intake
and nutritional status. It is also affected by other maternal factors such as maternal
age and parity. Zinc, copper, iron, magnesium, calcium and phosphorus intakes of
our infants through breast milk are less than RDAs. Data derived from this study
can provide as reference values for mineral concentrations in breast milk of
Bangladeshi urban mothers.
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