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Approach for mercury species analysis in aquatic products by HPLC-AFS
LIN Kai, JIANG Jie, LI Xue-hui, LIN Yu-yan, LI Rui-yuan, ZHANG Hui-min
518055, China)

(Shenzhen Center for Disease Control and Prevention, Guangdong Shenzhen

Abstract: Objective To establish a method for measuring methylmercury and other mercury species in aquatic products
by HPLC-AFS. Methods The samples were extracted and centrifuged after hydrochloric acid ultrasoundtreatment. 5% of
Acetonitrile, 4. 62 g/, ammonium acetate and 1.2 g/L cysteine solution was used as mobile phase. Then the samples,
being tested with AFS after C,; seperated, were quantitatively determined by external standard method. There was no need
of oxidization or ltraviolet photolysis. Results  The best linear range of methylmercury, ethylmercury and inorganic
mercury was 0 — 50 pg/L with correlation coefficients above 0.999 0, the detection limit was 0.5 — 1.5 pg/L, the

precision relative standard deviation was less than 6% , and recovery of spiked samples was 78% —-120% . Methylmercury

518055)

measurement of standard substance in fish was within the reference range. Conclusion

This method was simple,

sensitive, accurate and suitable for the determination of mercury species in aquatic products.
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Figure 1  The acetonitrile content in mobile phase is 6% E 750.0- .
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Figure 2 The acetonitrile content in mobile phase is 3%
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Figure 3  The concentration of reducing agent potassium

borohydride’ s impact on the response of each component
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Figure 4 Standard chromatograms of inorganic

mercury, methylmercury and ethylmercury
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Table 1  Standard curve of three forms of mercury
A £ R
i ml )= 75 12
/(pg/L) /(ng/L)
CiE 0~50 y =2408x 2901  0.999 0.5
LHTR 0~50 y =1837x - 2635 0.999 1.5
TR 0~50 y =4298x - 8506 0.999 0.8
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Table 2 Result on standard solution testing precision measurement
N 3L oK L LR TEHLK
I E fE
5 10 20 5 10 20 5 10 20

1 4. 65 9.82 20.2 4.83 10. 1 21.3 4.76 9. 66 19.7

2 4.78 10.3 20.2 5.24 10.5 20. 6 4.60 10.3 20. 4

3 5.03 9.81 21.5 4.99 9.76 20.5 5.23 10.2 19.1

4 4.91 10.1 19.6 5.66 9.84 19.6 5.24 10. 4 20.5

5 5.25 9.13 20.4 5.02 9.62 19.7 4.85 9.56 21.1

6 5.20 9.53 20.6 5.41 9.43 20. 4 4.70 9.21 21.2
FHE 4.97 9.54 21.0 5.19 9.99 20.3 4.90 10.0 21.9
T 1 A 2 0.24 0.40 0.61 0.31 0.38 0. 65 0.27 0.46 82
RSD % 4.74 4.25 2.90 5.91 3.79 3.19 5.60 4.62 3.73

3 AP SR I E R B R IR A5 2R (n =6)
Table 3 Result on Methylmercury precision determination in sample
52 5/ (mg/ kg S i/
H fi/ Cme k) FHE RSD/%
1 2 3 4 5 6 (mg/kg)
i 0. 135 0.128 0.131 0. 126 0.128 0.120 0.128 3.9
4> fig f1 0. 145 0.138 0. 142 0. 140 0. 136 0.131 0. 139 3.5
fify £ 0. 170 0. 158 0. 165 0.171 0. 159 0.163 0. 164 3.3
4 ks I g g R
Table 4  Standard recovery test result
R/ (pe/L) I 5E 2/ (g/ L)
Mo AJEF R/ (pg/L) — — 2/ %
1% + 5] 1% T &

3L R 4.8 5 20 50 8.9 23.8 59.8 82% ~110%
KR ND 5 20 50 4.6 22.4 55.0 2% ~112%
ToHLFR 3.6 5 20 50 7.5 18.6 63.6 78% ~120%
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A J7 1 %0 b o 2 % W) [ GBW10029 £ PR 47
F R 5 4 I 2, 2% {1 49 (0. 84 £0.03) mg/kg,
S5 ZEAE A 0. 82 mg/ kg , M 7 {5 7F Hr o (B 15 LN o
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FH % %o W I 7 T 85 6 3 43 K 7 i HE AT R AL
S ERIE SR S, B RK i 3 £ R I
R h R AR HLOR, R A 2 R, M GB
2762—2012"" £ iy by ey B A, R R E K
7= 5 49y B L TR R F it <0. 5 me/kg, AT E M
S R HH TP SR i < 1. 0 mg/kg, IFIN K 5 S 1
ARSI TEE R i THERSEE
R K& PR R4 L IE 76 % & 1M 2 2 55,
H A LR R4 L e 25 E ) O R o i

5 I HE NSRS RAEE Y S & (mg/kg)
Table 5 Compound content in part of fish Mercury
in Shenzhen market
FE i 28 W3Ok R ToHL R
1 5 ND ND 0. 086
Kk ND ND 0. 080
fie £, ND ND 0.091
iy 0.071 ND ND
fifi £21 0. 164 ND 0.112
A 0. 045 ND 0. 055
4t 0.139 ND 0. 087
gl 0.128 ND 0.097
B3 DL 0.142 ND 0.106
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