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A Study of Analytical Method for Methylmercury in Fish Using
Purge and Trap Gas Chromatograph-Mass Spectrometer

Jung-Sub Lee, Yoon-Jung Ryu, Jae-Sung Park, Eun-Jin Hong, Hak-Ku Kang,
Sung-Hwan Jeon, Kim Sam-Cwan*, and Young-Hee Kim®

Inorganics Analysis Research Division, National Institute of Environmental Research,
Kyungseo-dong, Seo-gu, Incheon 404-708, Korea
*Department of Agricultural Environment, National Institute of Agricultural Science and Technology,
249 Seodundong Kweonseonku, Suwon 441-857, Korea

The determination of total mercury is frequently not sufficient for the assessment of toxicological impact
because the toxicities, bioaccumulation properties and environmental mobilities of mercury are highly depen-
dent on its chemical forms. Methylmercury is the form of mercury that presents the greatest risks to human
health. The major pathway for human exposure to methylmercury is consumption of contaminated fish. In this
study, the methylmercury analysis method, using dithizone extraction and P&T GC-MS, was validated by anal-
yses of CRMs such as BCR 463 and IAEA 407. The determined MDL is 0.9 ng/Kg for biological samples.
The freshwater fish were sampled from four main Korean rivers, including 13 kinds of 58 species and analyzed
using P&T GC-MS and GC-ECD to validate the method. Methylmercury concentrations of predatory (high
trophic level) fish such as Mandarin fish and Korean piscivorous chub were higher of 188.2~330.8 ng/Kg than
polyphagia (low trophic level) fish such as common carp of 24.8~47.2 ng/Kg. The average ratio of meth-
ylmercury/total mercury concentrations was 82.5%.

Key words: Methylmercury, Dithizone extraction, Purge & Trap GC-MS, Sodium tetraethylborate
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2.1. A
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Fig. 1. Chromatogram of CRM IAEA 407.
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Table 1. Determination of Methylmercury concentrations in CRMs by Dithizone extraction/P&T GC-MS method (mg/

Kg,n =7

CRMs Certified Value Determined Value + SD RSD (%) Recovery (%)
IAEA 407 0.2 £0.012 0.19£+0.008 3.9 85~95
BCR 463 2.83+0.16 2.89+0.13 4.3 98~108
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Table 2. Comparison of total mercury and methylmercury concentrations in freshwater fish

. No of CH.H CH.H MS/ECD

Species samples T-Hg (ug/Kg) ?Gg-;\%@ [E(:‘g-éégg[{g) (ratio)
Northern snake head 6 136.5+ 62.4 102.3+ 71.7 101 + 735 1.01
Skygager 6 178.6+ 75.7 175.7+118.7 162.1+ 97.2 1.02
Korean piscivorous chub 5 357.9+ 75.7 2542+ 68.2 269.3+ 73.9 0.95
Skin carp 4 220.4+ 90.3 226.1+159.9 215.1+ 954 0.99
Carssius cuvieri 2 102.4+ 69.9 125.1 128.6 0.97
Catfich 7 216.1+106.2 140.8+ 82.3 188.2+139.4 0.77
Bass 9 116.6+ 58.8 89.8+ 53.3 90.7+ 455 1.12
Crusian carp 2 599+ 3.0 424 39.0+ 6.3 1.23
Sharpbelly 1 153.4 77.0 83.7 0.91
Mandarin fish 2 413.1+ 57.8 219.0+ 45.7 330.3+137.1 0.69
Common carp 1 492+ 344 503+ 41.1 472+ 379 1.13
Leather carp 2 351+ 16.7 242+ 102 248+ 132 1.02
Japanese dace 1 183.16 1414 139.8 0.99
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Fig. 2. Comparison between methylmercury concentra-
tions and freshwater fish weights.
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