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The Determination of Cadmium and Phosphorus of Human Milk in Shenzhen by
Inductively Coupled Plasma Optical Emission Spectrometer
JIANG Jie, ZHANG Huimin, LI Shengnong, et al.
Shenzhen Center for Disease Control and Prevention, Shenzhen 518055, China
Abstract: Objective To develop a method for determination Cadmium (Ca) and Phosphorus (P) in human
Milk, and to investigate the contents of Ca and P in human milk in Shenzhen. Methods 221 human milk (1~2
months postpartum) samples were collected and preserved after lyophilization in Shenzhen during the year of 2011
to 2013. After high-pressure digestion by HNOj; in closed-vessel, the elements of Ca and P were simultaneously
determined by ICP-OES. Results The detection limits of Ca and P were 0.088mg/kg and 0.024mg/kg respectively.
The average correlation coefficients were all >0.9999 with good linearity, the relative standard deviation of Ca and
P ranged from 1.3% to 2.5% and from 1.6% to 2.1% respectively, the results of analyzing standard materials
were all in the certificate values. The level of Ca in human milk from Shenzhen ranged from 187.6mg/kg to
449.6mg/kg and the average concentration was 294.5mg/kg, the level of P ranged from 84.9mg/kg to 230.7mg/kg
and the average concentration was 157.7mg/kg, the ratio of Ca and P ranged from 1.1 to 3.7 and the average value
was 1.9. Conclusions The method has high accuracy and good reproducibility, which could be used to determinate
the elements of Ca and P in human milk. The average content of Ca in the human milk from Shenzhen was within
the reference ranges provided by the World Health Organization (WHO), the average content of P exceeded
slightly the reference ranges provided by the World Health Organization (WHO).
Key words: Human milk, Cadmium, Phosphorus, ICP-OES
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Ca  Y=1443.3X+3.11 0.9999 0.09 0.29
P Y=664.2X-4.76 0.9999 0.03 0.08
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