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A Study on Total Mercury and Methylmercury in Commercial Tuna,
Billfish, and Deep-sea Fish in Seoul Metropolitan City

Jin-Ah Kim*, Dong-Hyun Yuk, Young-Ae Park, Hee-Jin Choi, Youn-Cheon Kim, and Moo-Sang Kim
Gangnam Agro-marine Products Inspection Center,
Seoul Metropolitan Government Research Institute of Public Health and Environment

Abstract In this study, we monitored total mercury and methylmercury concentrations in tuna, billfish, and deep-sea fish
distributed in Seoul city. With the acquired data, we carried out statistical analysis and an exposure assessment for intake.
The mean concentrations (mg/kg) of total mercury and methylmercury were 0.32+0.31/0.20=0.20 for tuna, 0.43+0.48/0.20
+0.17 for patagonian toothfish, 0.99+0.72/0.51+0.40 for billfish and 1.20+0.70/0.95+0.51 for sharks, respectively. We found
that sharks, billfish, patagonian toothfish, and tuna were more contaminated with total mercury and methylmercury, in
sequence, and that 66% of the total mercury concentration consisted of methylmercury, on average. Although the estimated
weekly intakes of methylmercury from commercial deep-sea fish were lower than the weekly intakes recommended by the
Joint FAO/WHO Expert Committee on Food Additives (JECFA), we identified that the total mercury and methylmercury
concentrations in tuna, billfish, and deep-sea fish continued to increase with the passage of time. Therefore, we confirmed
the necessity of continuous monitoring and comprehensive analysis for general safety.

Keywords: total mercury, methylmercury, deep-sea fish, estimated weekly intakes, statistical analysis
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Fig. 1. Standard calibration curves of total mercury by DMA-80 and methylmercury by GC-pECD.

Table 1. Recoveries of methylmercury from deep-sea fish

Lowconc.  Medium conc.  High conc.
Samples” (50 ppb) (500 ppb) (1.0 ppm)
Average (Mean+SD)

Shark 79.7+£6.0 101.9+£2.9 103.1+1.8

Tuna 82.9+6.0 98.4+5.1 102.2+3.0

Billfish 83.9+4.0 93.8+1.7 101.5+4.5

Patagonian toothfish ~ 81.0+7.3 101.7+£3.7 93.8+1.2
Dn=3

(0.03-327), TFZolH 0324031 (0.02-1.38), HI=FX]o] 0.43+0.48
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Table 2. Summary of total mercury and methylmercury concentrations in deep-sea fish

Species Sample number Total Hg mean+SD MeHg mean£SD % MeHg mean+SD
(min-max) (min-max)
Shark 10 1.20+0.70 (0.43-2.78) 0.95+0.51 (0.28-1.65) 78.4+15.6
Tuna 66 0.32+0.31 (0.02-1.38) 0.20+0.20 (0.02-0.92) 72.6+18.8
Billfish 41 0.99+0.72 (0.03-3.27) 0.51+0.40 (0.02-1.24) 54.1£26.1
Patagonian toothfish 19 0.43+0.48 (0.03-1.79) 0.20+0.17 (0.03-0.57) 65.6+14.1

DExtreme outlier (1.31 mg/kg) was excluded to prevent distortion of results
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Fig. 2. Box plot showing the distribution of total mercury and methylmercury concentrations in 4 species. O indicates mild outlier, *
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Table 3. Exposure assessment of MeHg by analyzing the estimated weekly intake and PTWI

. ntent of MeHg (m Daily food intake" Estim kly intak
spoes Conentonllgmal Daly ol Esmaed vy ke g
Shark 0.28-1.65 (0.95) 0.0-0.2 0.00-0.0384 24
Tuna 0.02-0.92 (0.20) 0.1-0.6 0.0004-0.0214 0.025-1.338
Billfish 0.02-1.24 (0.51) 0.0-0.3 0.0012-0.0290 0.075-1.813
Patagonian toothfish 0.03-0.57 (0.20) - - -
Total 0.1-1.1 0.0016-0.0888 0.1-5.551

DThe values from the 3rd Korea National Health & Nutrition Examination Survey

?b.w. (body weight): 60 kg
JThe percentage of the PTWI set by JECFA
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