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Determination of methyl mercury in crabs by purge and trap gas
chromatography-cold vapor atomic fluorescence spectrometry
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ABSTRACT: Objective To establish a method for the detection of methyl mercury in crabs by purge and trap gas
chromatography-cold vapor atomic fluorescence spectrometry. Methods The samples were extracted by nitric acid
(30%, V:V) and converted methyl mercury to the more volatile methylethylmercury by the ethylation derivatization,
which could be concentrated through online purge and trap system with Tenax capture tube, with high purity carrier
gas Ar, the thermal desorption of various forms of Hg in the Tenax trap tube was heated and methyl mercury was
pyrolyzed to elemental mercury at high temperature at 700-900 °C, then elemental mercury was detected by cold
vapor atomic fluorescence spectrometer. Results The calibration curve of methyl mercury was in good linearity
with a correlation coefficient of 1.000 in the range of 0.5-1000.0 pg, and the limit of detection and the limit of
quantitation was 0.022 and 0.072 pg/kg respectively. While spiked at 1, 2 and 5 pg/kg, the recoveries of methyl
mercury ranged from 86.8%—109.8% with the relative standard deviation ranged from 1.1%—-2.6% (n=6). Conclusion

This method is simple, sensitive and suitable for determination of methyl mercury in crabs.
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Table 1 Preparation and content of standard curves

FR L SR AR PR MR B /(ng/L) 0 0.010 0.010 0.100 0.100 1.000 1.000 10.000
FH L SRARME A FH I AR /WL 0 50.0 100.0 50.0 100.0 50.0 100.0 50.0
R JLSRARMEV T 1t /pg 0 0.5 1.0 5.0 10.0 50.0 100.0 500.0

e EARRN 40.0 mL.

1.5 {UBEBIIEHH

WA RSO3 400 mL/min, MIARFE]: 5 min; T
PRI RS R 300 mL/min, TH#EAF]: 3 min; SARSH
#: 30 mL/min; FUEEERR]: 9.9 s; KM EIESEE
IH: 36 °C,
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Fig.1 Effects of pH on the efficiency of derivatization (n=6)
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Fig.2 Effects of sodium tetracthyl borate solution usage on the
efficiency of derivatization (n=6)
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Table 2 Recoveries and precisions of the methyl mercury spiked in crabs samples (n=6)

M 25 2R (ng/kg)

TR/ (ng/kg) EE(ngke)  EUE/%  RSDs/%
1 2 3 4 5 6
0 6.21 6.13 6.44 6.22 6.56 6.31 6.31 2.6
1 7.32 7.41 7.25 7.26 7.18 7.32 7.29 86.8~109.8 1.1
2 8.11 8.23 8.39 8.28 8.41 8.29 8.29 89.9~104.9 1.3
5 113 11.8 11.6 11.4 11.0 11.2 11.4 93.8~109.8 2.5
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Fig.3 Chromatograms of the standard solution, crabs sample and spiked in crabs sample
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Table 3 Sample analysis results and limit requirements (n=3)
. FR 2 55K /(mg/kg)
X Eili kiR EIIA I FE I/ (ng/kg)
I ES HA P 22 /CAC/ N K

M 50 6.5~18.1

fait 50 6.1~48.7 05 1 03 05

ZM 50 78-20.1 (FFEK) (1 5E5K) (P 3E5K) (BR)

N 50 47.1~65.8
PR E ML 5123 (Codex Alimentarius Commission, CAC).
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