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Abstract

BACKGROUND: Methylmercury is analyzed by
HPLC-ICP/MS because of the simplicity for sample
preparation and interference. However, most of the
pre-treatment methods for methylmercury need a further
pH adjustment of the extracted solution and removal of
organic matter for HPLC. The purpose of this study was
to establish a rapid and accurate analytical method for
determination of methylmercury in fish by using
HPLC-ICP/MS.

METHOD AND RESULTS: We conducted an experiment
for pre-treatment and instrument conditions and analytical
method verification. Pre-treatment condition was
established with aqueous 1% L-cysteine + HCI and
heated at 60 C in microwave for 20 min. Methylmercury
in 50 uL of filtered extract was separated by a C18 column
and aqueous 0.1% L-cysteine - HCI + 0.1% L-cysteine
mobile phase at 25 C. The presence of cysteine in mobile
phase and sample solution was essential to eliminate
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adsorption, peak tailing and memory effect problems.
Correlation coefficient(r?) for the linearity was 0.9998.
The limits of detection and quantitation for this method
were 0.15 and 0.45 pg/kg respectively.

CONCLUSION: Result for analytical method verification,
accuracy and repeatability of the analytes were in good
agreement with the certified reference materials values
of methylmercury at a 95% confidence level. The
advantage of the established method is that the
extracted solution can be directly injected into the
HPLC column without additional processes and the
memory effect of mercury in the ICP-MS can be
eliminated.

Key Words: Fish, HPLC-ICP/MS, Methylmercury, Method
establishment
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HPLC:  PerkinelmerAl2] 200series R4, ICP/MSE
PerkinelmerAl2] Elan DRC-II E@lo]t}.

Table 1. Effect for extraction solvent on and CH;Hg*
recovery rate in spiking samples (n=5)

Recovery rate (%)

Extraction solvents

CHs;Hg*
0.25M NaCl + 5M HCl 93.14
50% Methanol 20.31
1% L-cysteine - HCI - H,O 96.82
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Fig. 1. Chromatogram of methylmercury for 0.25 M
NaCl + 5 M HCI extraction solvent.

Table 2. Effect for concentration of extraction solvent on
CHsHg* recovery rate in spiking samples (n=5)

Concentration of extraction

Recovery rate (%)
solvent (%)

(L-cysteine - HCI) CHsHg*
0.1 61.25
0.5 72.15
0.6 76.88
0.7 84.12
0.8 87.22
0.9 95.25
1.0 96.24
1.1 100.25
1.3 96.25
1.5 98.11
2.0 103.25
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Table 3. Effect for extraction time on Hg? and CHs;Hg*
recovery rate in spiking samples (n=5)

Table 5. Change of Hg? and CHsHg* concentration by
extraction temperature (n=5)

Extraction time Recovery rate (%)

Concentration (%)

Extraction temperature (C)

(min) CH;Hg* Hg? CH;Hg"
5 60.12 90 0.71 99.31
10 74.19 100 6.21 87.21
15 94.27 110 14.25 81.24
20 94.12 120 21.11 75.54
30 93.21 130 30.17 65.24
60 94.11 140 53.19 41.14
150 68.58 28.47
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Table 4. Effect for extraction temperature on CHs:Hg*
recovery rate in spiking samples (n=5)

Recovery rate (%)

temi):;ili‘(em( C) Tuna Patagonian toothfish
CHs;Hg* CH;Hg*
40 81.27 83.12
60 97.89 94.14
90 95.25 100.15
120 78.16 70.68
150 30.17 3244
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Table 6. Effect for sample amount on Hg?* and CH;Hg*
recovery rate in spiking samples (n=5)

Recovery rate (%)

Sample amount (g)

CH;Hg*
0.2 95.98
0.5 97.89
0.8 96.57
1.0 93.34
1.5 90.17
2.0 72.58

Table 7. Effect for fish species on Hg* and CHz;Hg*
recovery rate in spiking samples (n=5)

Recovery rate (%)

Fish species

CH;Hg*
Bigeye Tuna 97.25
Sword fish 96.78
Patagonian toothfish 97.88
Shark 94.87
Whale 98.57

Pink cusk-eel 96.22
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Fig. 2. Chromatogram of CHs;Hg" standard solution for
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Fig. 3. Chromatogram of CH3Hg' standard solution for
0.1% L-cysteine + L-cysteine - HCl mobile phase.
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Table 8. Recovery rate and RSD for methylmercury in

certified reference materials(CRM) (n=10)
Certified valve CH;Hg*
CRM CH;Hg* Recovery rate RSD'
(mg/kg) (%) (%)
BCR-463 3.04+0.16 95.24 1.35
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SRM 1976 0.394+0.015 96.47 257

! Relative standard deviation
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