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Abstract
Background: Colostrum is the first product of lactation and can be considered as first
vaccine for newborns. It contains numerous nutrients as well as antioxidant vitamins
necessary for newborns. Objective: The aim of the study was to measure the antioxidant
vitamin (vitamins E and C) contents in colostrum and to compare them with the nutritional
status, age and parity of the lactating mothers and birth weight of the babies. Materials
and method: In this cross sectional study antioxidant vitamins E and C of colostrum of
seventy six post-partum mothers were estimated irrespective of their age, parity,
socioeconomic and nutritional status. High Performance Liquid Chromatography (HPLC)
was employed to analyze the colostral content of vitamin E and spectrophotometric method
was used for estimation of vitamin C (ascorbic acid) level. These levels were then
compared against maternal and fetal characteristics. Results: The mean concentration
(±SD) of vitamin E and C were 519.809(±1.16) µgm/dl and 1.33(±0.076) mg/dl
respectively. No significant relationship was found between maternal age, parity, BMI or
birth weight of the baby and the colostral content of vitamin E and C. Conclusion:
Colostrum of Bangladeshi women are rich in antioxidant vitamins and not dependent on
sociodemographic variables of mothers and / or birth weight of baby.
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Introduction
Colostrum (also known as beestings or first milk) is
a form of milk produced by the mammary glands in
late pregnancy and few days after birth of a child. It
is translucent, deep lemon yellow in colour, alkaline
in reaction. The distinct yellow colour is due to
presence of carotenoids in its fat globules.1
Colostrum is considered as a package of essential
nutrients (vitamins, minerals, essential fatty acids
and essential amino acids) and is commonly known
as the best kind of nutrition for neonates. The effect
of human colostrum on promoting body growth and
development is stronger than that of mature milk.
1.
2.
3.
4.
5.

In addition of numerous clinical significance of
breast feeding it seems human milk has bioactive
components that protect newborns from a hyperoxic
challenge due to transition of life to an environment
for richer in oxygen than intrauterine environment.2-4
Oxygen is potentially toxic, because of the
production of reactive oxygen species (ROS). Since
these compounds have the ability to interact with
and alter essential cell molecules, they are extremely
cytotoxic. Antioxidant defense mechanisms of the
body may prevent the production of ROS or
neutralize them.5 When the production of
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ROS exceeds the capacity of the body’s antioxidant
defense to detoxify them, a condition known as
oxidative stress occurs.
Colostrum contains high content of antioxidant
vitamins (E & C). Vitamin E consists of a group of
tocopherols. There are eight naturally occurring
tocopherols, of these α-tocopherol has the greatest
biological activity. Colostrum contains several times
as much as tocopherol as mature milk. So a large
supply of vitamin E during the first week of life is
possible by colostrum.6 The major function of
vitamin E is that it has role as scavenger of free
radicals, preventing free radicals or oxidative
damage to polyunsaturated fatty acid in cell
membrane, thiol rich protein constituents of
membranes, cytoskeleton and nucleic acid. Vitamin
E is one of the primary factors in these defense
mechanisms because of its lipid solubility and
therefore can directly protect cell membrane.7-8
Vitamin C is also known as ascorbic acid, ascorbate
or ascorbate monoanion. As it loses electron easily,
it is a good reducing agent for intra- and
extracellular biochemical reactions. Ascorbate
reduces superoxide, hydroxyl radical, hypochlorous
acid and other reactive oxidants. These oxidants
may affect DNA transcription or could damage
DNA, proteins or membrane structures, ascorbate
may have a central role in cellular oxidant
defense.9-10 Outside the cells, ascorbate may prevent
low density lipoprotein oxidation.11 Extracellular
ascorbate also transfers electron to tochopherol
radicals in lipid particles or membranes.12
It is well-believed that oxidative stress is involved in
the pathogenesis of numerous neonatal diseases,
such as bronchopulmonary dysplasia, retinopathy of
prematurity and necrotizing enterocolitis.13-14 High
antioxidant capacity in colostrum can be effective in
preventing newborns from exposure to an
environment rich in oxygen after birth, 4 to 5 times
as much as intrauterine environment.4 There is some
evidence that susceptible newborns, especially
preterm ones, are potentially vulnerable to oxidative
stress due to the inefficiency of their antioxidant
defense system or increase in free radical
production.15 In this situation damage to main
molecules, lipids, proteins, carbohydrates and
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nucleic acids may increase.16 Human milk has a
number of enzymatic and nonenzymatic antioxidant
constituents like superoxide dismutase, glutathione
peroxidase, catalase, vitamin E, vitamin C,
β-carotene which may protect newborns against
ROS at the early stage of life. However, for the best
benefits and functions, milk will always be
recognized as a synergistic mixture of multiple
interacting factors. Colostrums in comparison to
transitional and mature milk has more total
antioxidant activity that decreases during the course
of lactation.17
The importance of colostrum feeding is immense for
its diverse functions. It is of no doubt that colostrum
fed infants are less susceptible to respiratory and
gastrointestinal infections.
Bangladesh is a developing country and still is
fighting against malnutrition and infection to which
new born infants and children are more susceptible
and till now infant mortality due to diarrhea,
respiratory tract infections and malnutrition is
prevalent in our country. Colostrum itself can play a
vital role in this context. The study was carried out
to measure the antioxidant vitamin contents in
colostrum in our setting and to determine the
relationship of them with the nutritional status, age
and parity of the lactating mothers and birth weight
of the babies.

Materials and method
This cross sectional study was conducted amongst
seventy six postpartum mothers who delivered their
babies at the Maternity and Child Health Training
Centre, Azimpur, Dhaka, Bangladesh. Mothers
(delivered per vagina or by cesarean section) were
selected
randomly
irrespective
of
their
socio-economic status, educational qualification,
age and parity. All the study subjects were free of
any kind of complication. After having deliberate
consent, they were considered as participants. 2 mL
colostrum was collected by hand expression into an
acid washed screw capped 5 ml glass vial on the 2nd
postpartum day during their stay in the postnatal
ward. Privacy of the mothers was strictly
maintained. Anthropometric data and relevant
information of mothers as well as birth weight of the
babies were recorded in predefined data sheet.
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Colostral analysis:
Colostrum specimens were preserved at -200oC for
analysis. 0.8 ml of colostrum was taken for further
treatment with tricarboxylic acid (TCA) on the day
of collection for vitamin C analysis.
Reversed phase HPLC (LC-10AD, SHIMADZU,
HPLC 1991, Model-7125, Japan) was used for
estimation of α-tocopherol (vitamin E) in the
colostrum.
The concentration of ascorbic acid in the colostrum
was determined by spectrophotometric method
using phenyl hydrazine indicator (Sigma Chemical
Co., USA) as described by Islam et al.18 Absorbance
was measured against a reagent blank at 520 nm by
a
spectrophotometer
(UV-1201,
UV-VIS),
Shimadzu, Japan.
Data were analyzed by using the software SPSS
12.0 for windows. Values were expressed as
percentage and mean values of different subgroups
were compared by independent Student ‘t’ test and
one way ANOVA.

Mean concentration of antioxidant vitamins in
colostrum is shown in Table II. The concentrations
of vitamin E and C were found 519.81(±1.16) µg/dl
and 1.33(±0.08) mg/dl respectively.
Table II: Vitamin contents in colostrum
Antioxidant
vitamins

Mean±SD

Range

Vitamin E (µg/dl)

519.81±1.16

508.86 -573.75

Vitamin C (mg/dl)

1.33±0.08

0.13-3.03

Table III shows the comparison of colostral
antioxidant vitamins with maternal and baby’s
characteristics. No significant relationship was
found with maternal age, parity, BMI and birth
weight of babies.
Table III: Comparison of colostral antioxidant
vitamins with maternal characteristics and birth
weight of the baby.
Characteristics Variables

Results
Total 76 mothers and their babies were included in
this study. The mean maternal age was 24.22(± 0.62)
years.
Maternal characteristics of the study population are
shown in Table I. Most of the mothers (63.2%) were
young (19-25 years) having normal BMI (18.5 - 25)
and were primi parae. Most of the babies were
healthy. Only 13.2% were found as low birth weight
(LBW).
Table l: Maternal characteristics and birth
weight of babies
Characteristics Variables
Frequency
Age group (years)
Upto 18
13
19 – 25
33
≥26
30
Mother
Parity
Primipara
48
Multipara
28
BMI
<18.5
7
18.5-25
45
>25
24
Birth weight of the baby (Kg)
<2.5
10
Baby
2.5-2.99
27
≥3
39
55

Percentage
17.1
43.4
39.5
63.2
36.8
17.1
59.2
31.6
13.2
35.5
51.3

Mother

Baby

Parity
Primi
Multi
Age group ( years)
Up to 18
19- 25
>25
BMI
< 18.5
18.5-24.99
≥25
Birth weight (Kg)
<2.5 10
2.5-2.99 27
≥3 39

Vitamin E
(µgm/dl)
Mean±SD

p value

Vitamin C p value
(mg/dl)
Mean±SD

520± 9.59
518±0.79

0.87

1.46±0.67
1.11±0.59

2.39

519.68±6.94
520.44 ±11.43
519.02±1.02

0.147

1.20±0.41
1.51±0.78
1.19±0.56

2.151

519.29±1.0
519.45±6.32
519.37±4.24

0.746

1.36±1.05
1.17±.56
1.54±0.68

0.096

518.39±2.27
518.88±4.67
520.80±10.85

0.69

1.25±0.41
1.31±0.73
1.37±0.67

0.866

Discussion
In this study, the concentration of vitamin E and
vitamin C in colostrum of Bangladeshi mothers
were estimated. Majority of the mothers were
primipara of normal reproductive age group. The
colostral content of vitamin E was found to be much
higher than the values reported for milk19,20 but the
result is consistent with the concentration claimed
for colostrum.21
Concentration of vitamin C in the colostrum was
similar to those reported in different studies done
in Bangladesh21,24 but the value is lower than
those reported for developed and developing
countries.22-23 Comparison
of
antioxidant
(vitamins E & C) concentration with different
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maternal characteristics (age, parity and BMI) was
done but statistical significance could not be
ascertained which is in line with the study done by
Islam et al.21 We obtained from the study that
antioxidant vitamin contents of colostrum do not
depend on maternal age, parity, nutritional status of
mothers or even birth weight of the baby. Nature
protects the weak newcomers by colostrum as like
as healthy ones. Hence newborn feeding with the
breast milk especially colostrum can be useful to
neutralize free radicals and improve antioxidant
system of the baby.
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It is to be concluded that colostrum of a group of
Bangladeshi women is rich in antioxidant vitamins
which is independent of nutritional status, age or
parity of mothers and plays an important role in the
growth, development and immunity of infant’s life.
This finding is of considerable clinical and public
health significance. Promotion of colostrum feeding
will ensure child survival, growth and development
irrespective of socioeconomic status of the parents
and even a drop of colostrum should not be
discarded.
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