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Background: Daily dietary intake of zinc that absorbed by the nursing mother is always associated
with good lactation and with the quantity and quality of the milk produced.

Objective: The purpose of this study is to estimate the effect of dietary zinc intake on zinc content of
breast milk and determine the association between maternal dietary zinc intake of zinc and content of
zinc in breast milk.

Methods: Nursing mothers of (infants) volunteered to take part in this study selected from those who
were cared for at Al-Takiah Maternal and Child Health Center, Baqubah city- Diyala Governorate,
during July 2015 till February 2016. Individual samples of breast milk were obtained from 50 mothers
at different times postpartum for zinc estimation, dietary intake were collected using quantitative 24 —
hours food recalls.

Results: The result revealed that the mean zinc distribution (zinc intake) of the nursing mothers in
this study was (11.26+ 2.13 mg/day) and its’ mean concentration in brunt milk was (0.6+ 0.2 mg/100
ml. The relationships between maternal zinc intake and milk zinc content was obtained with a
significant positive correlation (r=0.61 p <0.01).

Conclusion: The results show that there is a need to increase the consumption of food rich with zinc
content. Thus a regular monitoring of zinc breast milk level is the appropriate application.

Copyright © 2018, Loay M.Mohammd Altaay and Najlaa Najat Al-Baety. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
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INTRODUCTION

The Eastern Mediterranean Regional Office of WHO (EMRO)
has reported high rates (>60%) of early breastfeeding initiation
with 60% of mothers continuing to breastfeed to 12 months in
the Middle East and North Africa (MENA) countries. Despite
these recent reports of high rates, previously low rates of
exclusive breastfeeding had been reported from this region
where only 40% or less of infants under six months were being
exclusively breastfed specially in the Middle East region is
24%, including Lebanon (7%), Yemen (15%), Pakistan (16%),
Jordan(32%), Iraq (41%) and Iran (48%)( EMRO, 2012).
Breast milk zinc, an important source of bio-available zinc for
infants shows a faster rate of decline postpartum. In developed
countries, breast milk zinc concentrations have yielded
inconsistent results with maternal zinc supplementation
(Sazawal et al., 2013). In the last decade there has been a
progressive increase in understanding of the occurrence of zinc
deficiency in infants and preschool children and its impact
on morbidity, growth and mortality (Bhutta et al., 1999 and
Shankar et al., 2000).

*Corresponding author: Loay M.MohammdAltaay,
Diyala Health Directorate, Diyala-Iraq.

Zinc deficiency may occur early in life, especially among low
birth weight infants. Joint WHO/IAEA collaborative study
reports that zinc body storages are not extensive, and it should
be taken in adequate quantities for optimal growth and
development (WHO, 2013). The amount of zinc transferred. In
breast milk to partially breastfed infants less than 6 months of
age is approximately 15% less than that described above for
exclusively breastfed infants, because of the smaller volumes
of milk consumed by partially breastfed infants. The age-
related pattern of change in milk zinc intakes is similar for
both groups of infants. After 6 months of age, breast milk
continues to be an important source of zinc, providing ~0,5
mg/day from 6 to 8 months and ~0.4 to 0.3 mg/day thereafter,
a time when the estimated physiological requirements for
absorbed zinc range from 0.84 to 0.5 mg/day, depending on
age and the source of these estimates (Kenneth et al., 2009).
Maternal zinc deficiency can have adverse effects on
reproduction, including infertility, congenital anomalies, fetal
growth retardation, prolonged labor, embryonic or fetal death,
and early postnatal infant immune dysfunction. The possible
mechanisms and pathways of maternal zinc deficiency and
adverse health effects on the mother and fetus were previously
reviewed (Caulfield et al., 1998). Zinc requirements during
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lactation have been estimated from the zinc content of milk
secreted during lactation (King and Turnlund, 1989). However,
the ability of these homeostatic mechanisms to compensate for
diets that are low in total zinc or in bioavailable zinc appears to
be limited so reproductive function may be compromised
under these circumstances. In these cases, supplementation of
women with low zinc intakes may be necessary to ensure
optimal reproductive outcomes and lactation(WHO, 2006).The
body doesn’t readily store zinc, so you need to get some every
day—but only a small amount. The recommended daily
allowance (RDA) is 10 mg per day for women. That number
rises to 16 mg for pregnant women, and 20 mg for nursing
mothers. Meanwhile, vegetarians may need to take in as much
as 50% more than the RDA—the body absorbs less zinc from
plant-based foods than from meat sources (a term called
bioavailability) (Fareeha et al., 2014).Good dietary source of
zinc are meat, poultry ,eggs and seafood. Oysters are the
richest source of zinc. Cereals and legumes also contain
significant amount of zinc, but because of the presence of
Phytic acid in these foods, zinc is less available than that
supplied by foods of animal origin (Vishwanath, 1998 ).

MATERIALS AND METHODS

Subjects: The fifty mothers, who took part in the study, were
selected from those who attending the Maternal and Child
Health Center in Baqubah. The study design is cross-sectional,
all project protocols, questioners, procedures and informed
consent forms were approved by the committee of Medical
Research at the Ministry of Health and the Medical Committee
at Al-Takiah Maternal and Child Health Center, Baqubah city-
Diyala governorate. Mothers were screened for study
eligibility. Eligible mothers were approached by project —
trained nutritionist who discussed all aspect of project with
them. Mothers were referred to the clinic nurses and doctors
when health related questions arose. During July 2015 till
February 2016 the following eligibility requirements were
fulfilled by each woman: the women were (1) lactating 1-26
weeks postpartum (2) between 18 and 38 years of age (3)
healthy (4) non-smokers (5) not on zinc supplement and (6) not
taking any medicine that had an effect on zinc requirements.

Milk samples and processing: Individual samples of
midstream breast milk (2-5 ml) were obtained from each
mother. All breast milk samples collected between 10.00 and
12.00 A.M. samples were manually expressed by the donor
into clean test tube, refrigerated ,transported to the laboratory
and freeze at.-20 C’until processed individually.

Estimation of Zinc content: The determination of Zinc was
based on a methodology of Egan's skilled helper model (Egan,
2006), using atomic absorption spectrophotometry. Zinc
standards and samples were aspirated at a wave length of
213.9nm.Appropriate standards and calibration curves were
used. Duplicate samples were run with each assay. All
standards were from Fluka (Milwaukee, WI)
(Mittal, 2009).

Instrument: The instruments used in this study were 35
shimadza atomic absorption flame emission spectrophotometer
model AA 670 — 20, Japan.

Data Collection: Socio — demographic data (age and
educational level attained) were collected. Dietary intakes were
obtained using 24 hour food recalls by the same interviewers.

Food models and measuring instruments, like those used in
home kitchens for food preparation were employed to assist in
the recall of the quantities of foods and beverages consumed
the previous day, in order to variety the information registered
by subjects the trained nutritionist checked the food record in
detail with each subject, the diets were scored for the content
of zinc using food tables (Charrondiere et al., 2013). The daily
zinc intake was expressed as percentage of the established
FAO/WHO requirement Intakes were considered acceptable if
they were 66% greater of the FAO/WHO requirements,
marginal if they 50 to 66 % and low if they were less than 50%
of the FAO/WHO requirements (FAO, 2002).

Statistical Methods: Results are expressed as mean (standard,
errors and standard deviation) or percentages. The unpaired t —
test was used to compare means between groups. Linear
regression was carried out p< 0.01 level was considered
significant.

RESULTS

Table 1 shows summarizes the background socio —
demographic characteristics of women who were subjected to
this study. The majorities (50 %) of them where between 22-29
years old, with the average age being 28 years.

Table 1. Socio-demographic characteristics of the studied women

characteristics No. of subject %

Age range (years)

18-21 5 10
22-25 14 30
26-29 10 20
30-33 11 22
34-37 7 14
>33 2 1
Educational level

Lower school 20 40
High school 11 22
Some college 8 16
No school 11 22

Mean age = 28 years

Table 2. Distribution of subject with acceptable,
marginal and low zinc intake

Zinc intake No. %

b)Acceptable 21 42
¢)Marginal 20 40
d)Low 9 18
Mean + SD = 11.26 +2.13 mg/day.
> 66% of the FAO/WHO requirement for lactating woman.
50%-66% of the FAO/WHO requirement.
<50% of the FAO/WHO requirement.

Most subjects (40 %) had attended lower level of education,
while (38 %) had attended higher school or had acquired
college degree. Others (22%) with no school years. Mean
value and distribution of acceptable marginal and low intake of
zinc are given in. Table 2. shows 42% of the mothers
consumed acceptable levels of the FOA/WHO requirements
for lactating women (>66%). Table 3. shows the zinc continent
in the breast milk of the lactating women at different stages of
lactation. During the first week of lactation zinc content was
(2.1 £ 0.8 mg /100 ml) and decreased to (0.05+ 0.02 mg/100
ml) in the second half of lactation (around 6 months
postpartum) Figure 1. shows that zinc content of breast milk
was related to the mothers diet. A significant positive
correlation was present (r = 0.61, p=<0.01).
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Table 3. Distribution of lactation and zinc content
(Mean = SD) of breast milk

No. of subject  Duration of lactation (weeks) Zinc (mg/100 ml)
5 < 2.1+£0.8
11 3-6 1.2+0.7
5 7-12 0.25+0.01
10 13-18 0.21 +£0.01
19 >18 0.05+0.02

Total 50 0.6+0.2

18 r=0.61
% 16 (p=0.01)
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Figure 1. Relationship between mothers' zinc intake and
zinc content of breast milk

DISCUSSION

Nutritional privileges for pregnant women and lactating
mothers have been recognized by most nations for hundreds of
years and customs concerning them have been verbally
transmitted from generation to generation. the results related
that the reported zinc intake of the nursing women did not
meet even the requirement of the non — lactate women (Franca
et al., 2016). The mean intake of the nursing women in this
study were lower than the result obtained by other workers in
some countries and it was much lower than reported by
Tawfeek et al. In Baghdad, during 1990 — 1994. (Tawfeek and
Salom, 1995). In this present study, the average inc content of
breast milk was 0.6+ 0.2 (SD) mg/100ml (table 3), and the
range was 0.2 to 0.8 mg/100ml (fig. 1). The breast milk of 58%
of the mothers was deficient in zinc. This is evidence that the
diet of those women contains in adequate zinc, since the zinc
content of the breast milk tends to vary according to the
amount in the mothers diet. An increase zinc consumption (up
to 14 mg/day) will increase zinc in the breast milk up to a
certain level (0.8 mg/ml) beyond which additional zinc will
make no difference (Oraporn ef al., 2014). The zinc content of
the breast milk and the zinc intake of the mothers in our study
were low, as compared with the findings of others (Ortega et
al., 1998). The mean content of zinc in the breast milk was
5.44 micrograms /ml at 1 week after delivery and it deceased
significantly (p<0.01) to 2.73 mg/ml at 1 month after delivery
(Sazawal et al., 2013). Our findings agree with those reported
in a systematic study of the composition of milk during
lactating (Muehlhoff ez al., 2013). The mean content of zinc in
the milk decreased as the milk become mature. Other study
reported also that breast milk exhibited a dramatic decline in
total zinc concentration with increasing duration of lactation
(Bates et al, 1990). Given that FOA/WHO — recommended
dietary zinc intake for lactating women is 20 mg/day. it would
appear that some women achieve this intake whereas other do
not. The lower zinc intake were not due to underreporting of
food or intake incomplete records, since there was no evidence
of underreporting and all records were checked. On other

hands there is little evidence that diet influences the minerals
content of human milk very much (Fareeha et al., 2014). In a
recent study was carried out on women living in Ferrara and its
surrounding area, lactating women eating a traditional Italian
diet (Zn=12mg ) without vitamin and mineral supplement, and
lactating women enrolled in the nitrification program and
given a nutritional supplement to their traditional diet. The
supplement provided 20 mg =zinc sulfate. Zinc milk
concentration declined significantly over the study period for
all lactating subjects, without differences in the rate of decline
between women who started supplementation during lactation
and those who did not (Cherici et al., 1999). In contrast our
findings support some findings that zinc intake influences the
composition of breast milk (Ortega et al., 1998). Further
research and examination by longitudinal studies are needed to
establish the exact relationship between the amount of zinc
furnished to the nursing mother and the zinc content of human
milk.

Conclusion

In conclusion, although the zinc content of breast — milk
depends on maternal minerals intake in general, yet, the zinc
content of breast — milk decreased to lower values during the
first weeks of lactation.

Recommendations

A national nutrition education programs should be carried out
to encourage mothers to increase their dietary intake to reach
the recommended allowances for minerals by regular intake of
meat, eggs, sea food, and cereals or legumes. Breast feeding
babies as soon as possible after birth helps to supply infants
with required amounts of zinc. Research on optimal nutritional
requirement during lactation of Iraqi women is needed and
Local studies should be carried out for maternal nutrition
identify the most appropriate risk factors related.
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