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Summary

Little is known about the zinc content of breast milk in developing countries. Zinc
content in breast milk was analyzed in 34 mothers oflow socio-economic status; 17were
primiparae and 17 multiparae. Women in their 6th to 36th week of lactation provided
3 samples of breast milk at different times within a single day. The mean zinc
concentration in breast milk (Jlg/ml) was 1.89:1:0.64with a range from 0.17 to 4.38 Jlg/
mJ. Zinc content in the morning, midday and evening samples were 2.1:1:0.84,1.74:1:0.53,
1.84:1:0.69respectively. There was significant variation between morning and midday
samples (p=0.038). Maternal age, parity, nutritional status or age of the child did not
affect the zinc content of milk in the population studied.

Introduction

Zinc appears to be one of the most important trace

elements. Over hundred zinc metalloenzymes

have so far been identified in all major metabolic

pathways attesting to its importance in

carbohydrate, lipid and protein metabolism I. As

synthesis, repair and structural integrity of nucleic

acid requires zinc, zinc deficiency retards growth
in almost all biological systems via decreased cell

replication2. Optimal zinc nutrition is important

in infants and in growing children, low zinc
intake has been associated with diminished growth
velocity'.

Milk is the only source of dietary zinc for infants

upto the age of four to six months. The zinc value

of human milk may vary at different times of the

same day4. Human populations subsisting on

refined cereal grains and small amounts of animal

protein may be marginal in their zinc nutrition5 as

the most potent inhibitor of zinc absorption-phytic
acid is present in most cereal grains and seed

legumes~.Vast majorityof peoples inBangladesh
depends on plantproteins whichareeither poor in
zincorcontainphyticacid7.Lactatingandpregnant
mothers of lower socio-economic classes of

Bangladesh are prone to develop zinc deficiency
as they live mostly on cereals. So exclusively
breast fed infants may be at higher risk of
developing zinc deficiency before weaning.

Thepurposeofthis investigationwas todetermine
zinc content of mature breast milk of women

belonging to lower socio-economic classes and
to find out whether diurnal variation in zinc
content occurs in Bangladeshi women.

Materials and methods

Mothers of 34 infants admitted in the Dhaka

Shishu (Children) Hospital provided 102 milk
samples for this study. Mothers from lower socio-
economic groupMin their 6th to 36th week of
lactation wereselected. All the subjectsdelivered
fulltermbabiesandwere feedingthemexclusively
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on breast milk without any supplementary food.
Of them, 17were primiparae and 17multiparae.

Study objective and procedure for breast milk
collection were explained to the mothers and an
informedconsentwasobtained.Heightandweight
were measured using "Health Scale". Body mass
index was computed by dividing the body weight
in kilogram by the square of height in meter.
Other informations were collected in a set of

questionnaire.

Samples were collected between January and
June 1995.Eachstudy subjectprovided 3samples
within-day at the early morning (5 to 7 a.m.), at
mid-day (2 to 3 p.m.) and at late evening (10
p.m.). Mid-day and evening samples were
collected with2 to 3hours intervals fromprevious
feeding and morning samples were collected
within 4 to 8 hours lapse from previous feeding.
Five ml of milk was collected from alternate

breast by manual expression without touching
the nipple in a pre-washed metal free plastic
container.Sampleswere preservedat -811Ctill
transported to the Biochemistry department of
ICDDR,B wheresamples werepreservedat-2()f'C
until analyzed.

Breast milk was thawed on the day of analysis.
Milk samples were treated with 10 mmoln of
nitric acid and 0.3% briz 35 for aspiration to
atomic absorption spectrophotometer. A seriesof
standardsfor zinc wasprepared insimilarfashion.
A standard curve was established using 4
sequential standards and then, the concentration
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of zinc of breast milk samples were measured
using atomic absorption spectrophotometer
(Shimadzu AA-6500, Kyoto, Japan).

Results

The mean age of the mothers was 22 years.
Characteristics of the mothers are shown in table-
I. About two thirds of the mothers had BMI less
than 20.

No significant difference were found between
samples collected at the late evening and early
morning feeding (Table-II). However, there was
significant difference between morning and mid-
day samples (p=0.0387). No significant
correlation was found between maternal age,
parity,bodymassindexof motheror age of the
child with zinc content of breast milk (table-III).

Table. I : Characteristics of study subjects

Age (Years)

Weight (Kg)

Height (cm)

Body Mass Index

Age of Child (Days)
Birth order

Mean
22.3
41.3
148.4
18.8
102.1
1.9

Range
13-32
32-55
138-160

16-24.1«20=23)
42-179
1st - 17
2nd - 7
3rd - 7

~4 - 3
4,000-9,000Per capita yearly

Income (Taka)

6547

. Body weight (Kg)
Body mass mdex = Height (m)2

Table. II : Zinc content (J.lg/ml)of human milk obtained at different times of the day

Mean value of 102 Samples (J.lg/ml): 1.89 (0.64)
Mean value was significantly different: p=0.0387 morning vs midday sample.
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Morning Midday Afternoon

Mean (SD) Mean (SD) Mean(SD)

Primiparae (17) 2.26 (0.98) 1.84 (0.5) 2.04 (0.83)
Multiparace (17) 1.94 (0.66) 1.64 (0.56) 1.64 (0.51 )

All (34)* 2.10(0.83) 1.74 (0.53) 1.84 (0.69)
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Table - III: Regression summary of influence of maternal age, parity, nutritional status and age of
the child on zinc content of breast milk

Discussion

Human milk contains nutrients most suitable to

meet physiological requirements of infants9.
WHO expert committee on Trace Elements in
Human Nutrition recommended that high
priority to be given to the analysis of human
milk for trace elements in view of their overall

importance in infant nutrition10.

Optimal zinc nutrition is essential for normal
growth. Infants upto the age of four to six months
commonly consume only breast milk as food.
Recommended zinc intake of 3 mg/day" would
be met ifinfants consume human milk containing
zinc 3 to 4 Ilg/ml4 where estimation of infant
intakes were calculated utilizing a milk yield of
850 ml and average infant weight of 4 kg. Zinc
content varied widely from0.17 to 4.38 Ilg/ml in
Bangladeshi women of lower socio-economic
status. Only 20.5% of values of the present study

were 3 Ilg/ml or above. Therefore, majority of
infants were probably receiving less than the
recommended intake of zinc. Such deficiencies

may contribute to their extremely poor growth'2.

Diurnal variation in the concentration of zinc

in breast milk was not observed as reported by
some investigators4.However, in this study there
was difference between morning and mid day
samples. In the study of Picciano and Guthrie.
maternal age and parity adversely affected zinc
content of breast milk4. In the present series,
age, parity, age of child and nutritional status of
the mother (body mass index) had no significant
effect on zinc content of milk.

It appears that dietary intakeof zinc issuboptimal
in breast-fed Bangladeshi infants. Additional
studies are needed to findout causes of low zinc

content and ways and means for increasing zinc
intake at infancy.
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.
Dependent Independent variable
Variable Mother's Body Mass Birth Age of
Zinc Age Index order child

Morning r 0.003 0.087 0.156 0.004
R 0.3771 se 0.431 0.088 0.171 0.003
se 0.8419 t 0.062 0.991 0.912 -0.911
F 1.9286 P 0.951 0.331 0.371 0.278

Midday r -0.005 0.065 0.061 -0.004

R 0.4453 se 0.054 0.054 0.105 0.]05

se 0.51 83 t -0.201 1.198 -0.569 -0.569

F 1.3853 P 0.84] 0.24] 0.574 0.]88

Afternoon r 0.0]0 0.068 -0.188 -0.005
R 0.476 se 0.033 0.069 0.134 0.003

se 0.6632 t 0.304 0.976 - 1.400 -1.806

F 1.6404 P 0.764 0.337 0.797 0.082

Constant: Morning sample I. 321959, Midday sample 1.094159
Evening sample 1.23383
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