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Simultaneous deter mination of total arsenic and total mercury in seafood by
wet digestion-atomic fluor escence spectrometry
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ABSTRACT: Objective To establish a method for the simultaneous determination of total arsenic and total
mercury in seafood by wet digestion-atomic fluorescence spectrometry. Methods Samples were digested by
combination of cold digestion and heat digestion with mixed acid (nitric acid, perchloric acid and sulfuric acid), and
adopting the improved condition of short time heating with high temperature. Total arsenic and total mercury were
simultaneously determined by hydride generation atomic fluorescence spectrometry. Results There were good linear
relationships of arsenic and mercury within the concentration ranges of 0~40 pg/L and 0~12 pg/L, respectively, and
correlation coefficients were greater than 0.999. The limits of detection of arsenic and mercury were 0.037 pg/L and
0.048 ug/L, the recovery rates were 94.36%~96.62% and 93.33%~95.28%, and the precisions were 0.86%~1.36%
and 0.88%~2.62%, respectively. According to the proficiency test of total mercury and total arsenic of HMRL 1601

sea fish powder, the detection results of total mercury and total arsenic were 0.30 mg/kg and 2.06 mg/kg, which were
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both satisfied, and the detection values of yellow croaker and laver quality control samples were within the reference

ranges. Conclusion

The established method is simple, accurate and sensitive, which is suitable for each laboratory

to carry out the simultaneous determination of total arsenic and total mercury in seafood.

KEY WORDS: seafood; simultaneous determination; total arsenic; total mercury; wet digestion; atomic fluorescence
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Tablel Instrument working conditions
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AT B 3L (MA) 80
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Fig. 1 The standard curve of arsenic
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Fig. 2 The standard curve of mercury
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F 2 HMRL16015&%. | BFERREIE D SN E (mg/ky, n=6)
Table2 Determination values of total arsenic and mercury in HM RL 1601 sea fish and yellow croaker, and total arsenicin laver (mg/kg, n=6)

TR JLE 1 2 3 4 5 6 ¥ ZH RSD(%)
syl 2.07 2.06 2.05 2.03 2.07 2.08 2.06 1.965 0.86
HMRL 1601 i i}
IR 0.296 0.303 0.299 0.302 0.298 0.301 0.30 0.330 0.88
S 5.11 4.91 5.03 4.96 5.02 5.03 5.01 5.08+0.39 1.36
pigikiby)
IR 0.165 0.165 0.174 0.175 0.168 0.167 0.169 0.169+0.018 2.62
SRR (D) S 39.85 40.06 40.54 40.72 40.96 40.39 40.42 41+3 1.02
=3 R, BORMMAREWER(n=3)
Table3 Standard addition recoveries of total arsenic and mercury (n=3)
JLER AR (E (M) Jndz i (ug) Bl (%) -2 RIS (%)
0.0 0.25 94.36 94.65 96.41 95.14
B i
0.0 0.50 95.20 96.62 95.87 95.90
) 0.0 0.25 93.33 93.62 94.57 93.84
Bk
0.0 0.50 94.40 95.28 94.91 94.86
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