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ABSTRACT: Considering that in exclusively breast-fed infants, breast milk is the sole source of the 

nutrition for the first few months of life, it is important to have accurate data on its composition. 

Various studies have been done on factors affecting the concentration of microelements in breast 

milk. Through this article we tried to address the iron, zinc, copper content of breast milk which is 

most essential micronutrients for growth of infant. A wide range of values for iron in the breast milk 

(0.1– 1.6 mg/l), Zn and Cu were 625 (475-889) microgram/l and 239 (200-296) microgram/l 

respectively have been reported in the literature in all stages of lactation. Concentration of 

micronutrients is high in colostrum and decreases during the lactation period. Maternal serum levels 

of microelements have no correlation with those in breast milk. Various studies have shown mineral, 

multivitamin, supplementation or maternal diet does not affect breast milk micronutrient 

concentration. Mother’s age, parity, anthropometry, smoking habits, socioeconomic status, residing 

area(rural/urban), environment, use of oral contraceptive do not have an influence on the 

micronutrient content of the mother’s milk. 
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INTRODUCTION: Human milk is considered to be the optimal source of nutrition for the infant1. 

Breast milk from a lactating mother is nutritionally superior to formulas and can provide the 

newborn with adequate nutrition and bioactive components for the first 6 months of life. Thus, W.H.O 

and American Academy of Pediatrics recommends exclusive breast feeding for the first 6 months 

after birth and continued breast feeding along with complementary foods for 24 months or longer.1 

For exclusive breast-fed infants, milk must be nutritionally adequate, and provide the trace elements 

needed for normal growth and development. Although trace minerals concentration is relatively low 

in human milk and blood, they play a critical role in many physiological processes.2 Copper (Cu) body 

stores are sufficient at birth to protect infant from deficiency until 4-6 month, but zinc (Zn) body 

storages are not extensive, and it should be taken in adequate quantity for optimal growth and 

development.3 Each trace element Iron, Zn, Cu exhibits certain functions and have critical roles for 

infant growth.4, 5 

 

Public Health concern: Micronutrient deficiency is widely prevalent in India and other developing 

countries. Iron, zinc deficiency is very common among mother as well as children. Iron (Fe), and zinc 

deficiency are public concern during infancy and in mother. Prevalence of iron deficiency anemia 

among pregnant women is 59% and 63% among breastfeeding mothers. Thus the prevalence is more 

in breast feeding mothers than pregnant women with the burden of disease disturbing both mother 

and new born and subsequent child. Iron deficiency in early life may have long-term adverse effects 

on cognitive development.6, 7 While breastfeeding is nearly universal in India, very few children are 

put to the breast immediately after birth. Only one-quarter of last-born children who were ever 

breastfed, started breastfeeding within half an hour of birth as per recommendation, and almost half 
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(45 percent) did not start breastfeeding within one day of birth. Most mothers (57 percent) give their 

child something to drink other than breast milk in the three days after delivery. Only 69 percent of 

children under two months of age were exclusively breastfed. Exclusive breastfeeding drops to 51 

percent at 2-3 months of age and 28 percent at 4-5 months of age. Overall, slightly less than half of 

children under six months of age are exclusively breastfed (National Family Health Survey India- 3, 

2005-2006). The Millennium Developmental Goal (MDG) also included the improvement in maternal 

health and reduction in child mortality. These two goals can be achieved with improvement of 

nutritional status of both mother and infant. Infants are dependent only on milk for first 6 month, as 

breast milk is superior to any other milk or formula feed; exclusive breast feeding is recommended 

for first 6 month and continues till 2 years of life or more with complimentary diet by W.H.O. and 

UNICEF. 

 

BREAST MILK IRON, ZN, and CU PHYSIOLOGY: Picciano et al1 reported that the iron content of the 

mother’s milk utilized extremely well, the absorption mechanism has not been clarified yet in every 

aspect, however. Mother’s milk iron is utilized five times better than from cow’s milk due to iron 

binding lactoferrin. According to Cumming et al8; Fransson and Lonnerdal9, 10 Hirai et al11 the iron is 

bounded mainly to the low molecular weight peptides (18–56%), the fat micelles (15–46%) and the 

lactoferrin (16–40%). Concentration of the main metal transporting proteins decreases with the 

advance of the lactation, but with the decrease of the lactoferrin the iron concentration of the milk 

does not change. Lonnerdal et al12 have investigated the potential correlation between hemoglobin or 

iron stores (ferritin) and milk iron, it is more likely that iron taken up by the mammary gland is 

supplied by circulating iron, i.e., serum iron. Similarly the higher bioavailability of zinc and copper is 

explained by milk protein composition .Thus human milk proteins primarily lactoalbumin are readily 

digestible in contrast to casein which is the major component of cow’s milk, so that bound zinc is 

more available for absorption.13 

 

BREAST MILK IRON, ZINC, and COPPER ESTIMATION: To determine micronutrient content of 

breast milk, various methods are available, however the most convenient and simple method today is 

microwave digestion of the milk, followed by atomic absorption spectrometer. M.D. Silvestre et 

al14conduct the study for determining copper, iron and zinc in human milk .It includes microwave 

mineralization of the sample and measuring the elements by Flame atomic absorption spectroscopy 

(FAAS). Only 2 ml of milk is needed, and the method is free of matrix interferences. The values 

obtained for the detection limits (0.07; 0.07; 0.11 mg/ml milk, for copper, iron and zinc) precision of 

the method, intra-assay (2.9; 5.2; 6.1%RSD for copper, iron and zinc) and accuracy, evaluated using 

recovery assays (98.8; 100.4; 95.9% for copper, iron and zinc) show that the method is useful for the 

purpose mentioned. Moreover, the method is rapid and simple. 

 

IRON, COPPER, ZINC CONTENT IN BREAST MILK: A wide range of values for iron in the breast milk 

(0.1– 1.6 mg/l) have been reported in the literature at all stages of lactation (Khurana et al15, Picciano 

and Guthrie16 Murray et al.17, Celada et al.18), quoted a mean value of 1.0mg/l for the iron content in 

colostrum and iron concentration ranging 0.20–0.80 mg/l for the mature breast milk (15 days–15 

months postpartum). Iron content of human milk is highest in early transitional milk (0.97mg/l) 

Lauber and Reinhardt.19 In study done by Emel, S Songiil Yalcin et al the median concentration of Zn 
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and Cu were 625(475-889) microgram/L and 239(200-296) microgram/L respectively20 The values 

reported in different studies may be due to differences in sampling procedures as well as stage of 

lactation. The analysis method, sampling time (foremilk-hind milk or morning-afternoon-night), 

sampling methods (pump, manual suckling), stages of lactations, inter-individual variability might be 

possible reason for different result in various studies21, 22 

 

CONCENTRATIONS OF IRON, ZINC, COPPER IN COLOSTRUM: Concentration of micronutrients are 

high in colostrum and decreases during the lactation period23-26The initial mean value of iron was 

0.56 mg/L in colostrum to 0.39 mg/L at day30 postpartum, remaining stable until the end of the 

study conducted by M.D. Silvestre et al23. Similarly concentration of zinc and copper is high in 

colostrum, zinc was found to be 5.32 microgram/ml in colostrum to 1.12microgram/ml at 7 month, 

and copper level fell from 0.46microgram/ml in colostrum to o.17 microgram/ml at 7 month in study 

done by Rajlakshmi K, Shrikantia SG26 

 

 FACTORS AFFECTING THE MICRONUTRIENT CONCENTRATION: Considering that in exclusively 

breast-fed infants, breast milk is the sole source of the nutrition for the first few months of life, it is 

important to have accurate data on its composition. Various studies have been done on factors 

affecting the concentration of microelements in breast milk.  

 

1.  STAGE OF LACTION: Various studies conducted to determine the factors that affect milk iron, zinc 

and copper content at the different stages of lactation. Milk micronutrient content declines 

significantly from the second week to the four to seven month postpartum23-28 

 

2. SERUM LEVELOF MICROELEMENTS: Concentration of microelements in serum was not 

correlated with those in breast milk shown in various studies. Iron deficiency and iron deficiency 

anemia are very common worldwide, and the potential effect of low maternal iron status on breast 

milk iron concentration has been explored in lactating women. Maternal iron status assessed by 

hemoglobin, serum ferritin, and transferrin saturation was found not to be correlated with milk iron 

in a study of Swiss women by Celeda et al 17.Similar observations were made in a group of Nigerian 

women with considerably more variable iron status. (Murray et al18). In contrast with these studies, a 

study in India suggested a positive effect of maternal iron deficiency on milk iron (Fransson et al29) 

Severely anemic women (Hb < 80 g/L) had significantly higher milk iron concentrations than non-

anemic women (Hb > 110 g/L). Concentrations of lactoferrin, the major iron-binding protein in 

human milk, were also higher in the anemic women.  

  Domelloff et al.30 examined the iron, zinc and copper content of milk of 191 Swedish and 

Honduran mothers, as well as the relationship between the mineral status of the mother. It was 

concluded that the iron, zinc, copper content of the milk was not affected by mother’s serum level of 

micronutrient during the period of nine months after the child- birth. 
 

3. EFFECT OF SUPPLIMENTATION AND DIET: Daily, weekly, and within-day variations in iron 

content of human milk were investigated by, Reza Mahdavi et al.31 No differences were found in milk 

of women receiving dietary mineral and vitamin supplements, or with different diet. In various other 
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studies has shown mineral, multivitamin supplementation or maternal diet does not affect breast 

milk zinc, copper concentration20, 26, 31, 32 

 

4. MATERNAL FACTOR: Iron, zinc, copper are essential micronutrients for Growth and development. 

The maternal factors are very important factors that can influence the micronutrient content of 

breast milk. Various studied variations include maternal stature, age, residing area, family income, 

length of gestation, gravida, smoking, traditions and literacy, oral contraceptives etc. Kirksey et al33 

Jose G. Dorea et al34 conducted a study to determine the effects of oral contraceptive (OC) treatment 

on maternal iron metabolism during lactation. Results show the use of Oral Contraceptives does not 

appear to affect significantly the secretion of iron in breast milk during the first months of lactation. 

Established that the contraceptives did not have an influence on the iron content of the milk in the 

long run, Mother’s age, parity, anthropometry, smoking habits, socioeconomic status, literacy residing 

area(rural/urban), environment do not have any influence on the micronutrient iron, zinc, copper 

content of the mother’s milk15, 20, 22, 23, 25, 26, 32 

 

CONCLUSION: Colostrum is rich in microelements iron, zinc, copper, which are essential for growth 

of infants. That supports the feeding protocol of initiation of breastfeeding within 30 minutes of birth, 

recommended by W.H.O and UNICEF also known as golden hour. 

Micronutrient content of breast milk is not affected by any maternal factors anthropometry, 

socioeconomic status, food habits, supplementation, age, parity, nutritional status (deficiency), 

residing area, and use of oral contraceptives. Irrespective of any maternal, environmental, social 

factors breast feeding should be recommended. Breast milk is superior to all optional neonatal 

feeding. 
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