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Comparison of ICP-MS and direct mercury analyzer method for determination of mercury in
human whole blood and urine ZHANG Hui-min, FANG Ya-min, ZHU Yuan-yuan, LIN Yuan-jie,
XIONG Li-bei (Division of Chemical Toxicity and Safety Assessment, Shanghai Municipal Center for
Disease Control and Prevention, Shanghai 200336, China)

Abstract:

[Background] At present, the only national standard method for the determination of mercury
in urine is cold atomic absorption spectrometric method, which has some limitations due to its
narrow linear range and low sensitivity. Inductively coupled plasma mass spectrometry (ICP-MS)
and direct mercury analyzer method can also be used to determine mercury in blood and urine,
which are two advanced mercury determination methods.

[Objective] A comparative study is conducted to determine mercury in human whole blood and
urine by using ICP-MS and direct mercury analyzer method.

[Methods] The contents of mercury in seven blood and seven urine reference materials were
determined by ICP-MS and direct mercury analyzer respectively, and the intra-day precision was
calculated. At the same time, the contents of mercury in three blood and three urine reference
materials were tested for six days, and the inter-day precision and accuracy were calculated. F
test was performed on the contents of mercury in 149 human blood samples and 225 human
urine samples determined by the two methods.

[Results] The limit of detection (LOD) and the limit of quantification (LOQ) of mercury in blood
samples were 0.10 ug/L and 0.50 pug/L, and the two indicators in urine samples were 0.04 pug/L and
0.14pg/L by using ICP-MS. The LOD and LOQ of mercury in blood samples were 0.40 ug/L and 1.4pg/L, and
the two indicators in urine samples were 0.35pg/L and 1.1 ug/L by using direct mercury analyzer.
The intra-day and inter-day precisions were both below 6.0%, and the recoveries of mercury
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in blood and urine were 107.1% and 89.3% by using ICP-MS. The intra-day and inter-day precisions were both below 6.0%, and the
recoveries of mercury in blood and urine were 104.1% and 88.5% by using direct mercury analyzer. Both methods accurately determined
blood and urine reference material samples, and there was no significant difference for actual human blood and urine samples (P<0.05).

[Conclusion] ICP-MS method is simple and of wide linearity range. Direct mercury analyzer method is free from sample preparation and
rapid. Both methods can achieve satisfactory results on reference materials and actual human samples.

Keywords: inductively coupled plasma mass spectrometry; direct mercury analyzer method; blood; urine; mercury
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