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Monitoring Total Mercury and Methylmercury in Commonly
Consumed Aquatic Foods

HyunJin Joo, Mi Jung Noh, Ji Heon Yoo, Young Mi Jang, Jong Seok Park, Myoung Hee Kang, and Meehye Kim*

Imported Food Analysis Division, Center for Food and Drug Analysis,
Gyeongin Regional Korea Food and Drug Administration

Abstract Total mercury and methylmercury concentrations were determined in 15 commonly consumed aquatic food
species using total mercury analyzer and gas chromatography with electron capture detector. The mean total mercury and
methylmercury concentrations (mg/kg) were 0.088 and 0.034 in mackerel, 0.061 and 0.016 in hair tail, 0.030 and 0.005
in yellow croaker, 0.032 and 0.008 in Alaska pollock, 0.059 and 0.023 in eastern catfish, 0.110 and 0.045 in snakehead,
0.030 and 0.011 in Japanese common squid, 0.026 and 0.009 in common octopus, 0.035 and 0.008 in swimming crab,
0.009 and not detected (ND) in oyster, 0.011 and ND in shortneck clam, 0.008 and ND in mussel, 0.018 and ND in sea
mustard, 0.007 and ND in nori, and 0.019 and ND in sea tangle, respectively. The total weekly dietary intakes of total
mercury and methylmercury were estimated, respectively, using food consumption data from diet surveys and the
concentrations of total mercury and methylmercury from this study. They were 0.178 ng/kg body weight (b.w.)/week
(3.57% of provisional tolerable weekly intake (PTWI)) and 0.052 pg/kg b.w./week (3.34% of PTWI) respectively, and all
were within their respective PTWI set by the Joint FAO/WHO Expert Committee on Food Additives (JECFA). Therefore,
considering that the main contributor to mercury intake in the diet is aquatic foods and that the 15 aquatic food species
examined in this study are highly consumed, it is concluded that the mercury levels in the foods measured in this study

do not present a concern for consumer health.
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Fig. 1. Box plot of total mercury levels in aquatic foods. The bottom and top of each box indicate 25th and 75th percentiles, respectively. The
line within the box indicates the median. The whiskers (X ) indicate the smallest non-outlier observation and the largest non-outlier observation,

respectively. O, mild outlier; @, extreme outlier; F1, mackerel; F2, hair tail; F3, yellow croaker; F4, Alaska pollack; F5, eastern catfish; F6,
snake head; F7, Japanese common squid; F8, common octopus; F9, swimming crab; F10, oyster; F11, shortneck clam; F12, mussel; F13, sea

mustard; F14, nori; F15, sea tangle
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Fig. 2. Box plot of methylmercury levels in aquatic foods. The bottom and top of each box indicate 25th and 75th percentiles, respectively.

The line within the box indicates the median. The whiskers ( X) indicate the smallest non-outlier observation and the largest non-outlier
observation, respectively. O, mild outlier; @, extreme outlier; F1, mackerel; F2, hair tail; F3, yellow croaker; F4, Alaska pollack; F5, eastern
catfish; F6, snake head; F7, Japanese common squid; F8, common octopus; F9, swimming crab; F10, oyster; F11, shortneck clam; F12, mussel;

F13, sea mustard; F14, nori; F15, sea tangle
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Table 1. Recoveries of methylmercury from aquatic food x} o] By} o) AFHES FARE 7ho) vl wshr] el Axtzd
Spiked %recovery ]’]'E]'L]'] oiE}(Flg 1-2). T able 29] ygﬂ'%}:% O])\o]';g% LE}O]’@
Samples concentration (mean+%C.V.) ﬂ'g@ Froltt. odxde] AQJE 25e] FAEEE Table 29| ¥
(mg/kg) No. of repeat=3 2%k A AR (Fig. 1, 2)2) FY%k(medianyS AR Ho,
Fish 7t A Ee] F4e WEe A 0.007 mgkg, ¥ 0.008
I K 0.5 74.3+2.57
(yellow croaker) mg/kg, Z 0.009 mgke, B-A1 0.011 mgke, 719 0.018 mgke,
(CJePhaIOpod id) 0.5 66.7+1.50 St 0.019 me/kg, A1 0.026 mg/kg, 27401 0.030 mg/kg, 371
n mmon squi
apanese common squ 0.030 mgkg, HEl 0.032mgkg, 27 0.035mgke, ™71 0.059
Crustacean 05 72 541 35 s e o s
(swimming crab) . SELL mgkeg, 2 0.061 mgkg, 25 0.088 mg/kg, 7HEX] 0.110 mg/
Bivalve mollusk 0.5 67,0406 kg91 wo2 FA Jehth ¢, WEaae] Ha2 £7] 0.005
(shortneck clam) : T mg/ke, HE] 0.008 mgkg, A 0.008 mgkg, A 0.009 mg/kg,
Algae 0.5 70.0£1.40 23] 0.011 mgkg, Z= 0.016 mg/kg, ™71 0.023 mg/keg, L5
(nori) ' e 0.034 mg/kg, 7] 0.045 mg/kgsz] o0& A vERoH oA
C.V.": coefficient of variation vl A, v 33 wix|gt e F=7F 2% AESH
o] &t
HME B 558 L olEhe euy Figs. 1, 29 AN o10E AT FHAF 9
ATollM AR A E F T e odT B Fe AEE v R FF2 Ay TFEAdAM v A2t
"’\°°ﬂ g HEde] %HES Table 20 QoFsl3IT 3 7P 33 vdgese] she 2509 AE Y 2 Qe
Table 2. Summary of total mercury and methylmercury levels in aquatic food (unit: mg/kg)
Total Hg MeHg % MeHg
Aquatic food Sample number mean+SD" mean+SD mean+SD
(min-max) (min-max) (min-max)
Mackerel 2 0.088+0.073 0.034+0.042 32.2424.5
(0.025-0.291) (ND?-0.146) (0.0-66.2)
Hair tail 25 0.061+0.023 0.016+0.015 23.1+£19.4
(0.012-0.119) (ND-0.049) (0.0-512)
Yellow croaker 15 0.030+0.016 0.005+0.010 13.2424.2
- (0.012-0.074) (ND-0.025) (0.0-68.4)
is
0.032+0.017 0.008+0.009 19.6+23.1
Alaskapollack 14 (0.011-0.061) (ND-0.023) (0.0-583)
Eastern catfish 1 0.059+0.018 0.023+0.014 39.8+21.7
(0.037-0.096) (ND-0.047) (0.0-61.3)
Snake Head 9 0.110+0.050 0.045+0.024 42.7+£13.3
(0.044-0.199) (0.023-0.098) (22.3-64.6)
Japanese 20 0.030+0.021 0.013+0.013 33.4429.8
common squid (0.006-0.077) (ND-0.037) (0.0-74.3)
Cephalopod
Small octobus 15 0.026+0.018 0.010+0.014 27.8+£36.1
p (0.006-0.072) (ND-0.040) (0.0-81.5)
Crustacean Swimmine crab 23 0.035+0.028 0.008+0.018 12.7422.3
g (0.010-0.145) (ND-0.079) (0.0-58.9)
0.009+0.002 -
Oyster 13 (0.007-0.013) (ND-ND) -
Bivalve 0.011+0.006 -
Mollusk Shortneck clam 15 (0.001-0.020) (ND-ND) .
0.008+0.004 -
Mussel 14 (ND-0.020) (ND-ND) .
0.018+0.007 -
Sea Mustard 12 (0.003-0.025) (ND-ND) -
. 0.007+0.002 -
Algae Nori 11 (ND-0.009) (ND-ND) -
0.019+0.010 -
Sea tangle 12 (0.003-0.046) (ND-ND) -

UStandard deviation
INot detected
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Table 3. The estimated weekly intake of total mercury from aquatic food compared with the PTWI set by JECFA

. Mean content of Daily food intake” Estim'ated v&zleekly
Aquatic food total mercury intake? % of PTWIY
(mg/kg) (g/man/day) (kg b.w.fweek)

Mackerel 0.088 7.2 0.081 1.613
Hair tail 0.061 22 0.017 0.342
Yellow croaker 0.030 33 0.013 0.252
Alaska pollack 0.032 4.0 0.016 0.326
Eastern catfish 0.059 0.6 0.005 0.090
Snake head 0.110 0.0 0.000 0.000
Japanese common squid 0.03 5.0 0.019 0.382
Small octopus 0.026 1.3 0.004 0.086
Swimming crab 0.035 1.3 0.006 0.116
Oyster 0.009 1.0 0.001 0.023
Shortneck clam 0.011 1.7 0.002 0.048
Mussel 0.008 0.4 0.000 0.008
Sea mustard 0.018 5.4 0.012 0.247
Nori 0.007 1.0 0.001 0.018
Sea tangle 0.019 0.5 0.001 0.024

Total 0.543 34.9 0.178 3.57

UFrom the 1st and 3rd Korea National Health & Nutrition Examination Survey
J[Mean content of total mercury in each foodxdaily food intakex7]/55(b.w.)

db.w.: body weight (55 kg)
YThe percentage of the PTWI set by JECFA
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Table 4. The estimated weekly intake of methylmercury from aquatic food compared with the PTWI set by JECFA

Mean content of methyl Hg

Daily food intake"

Estimated weekly intake?

Aquatic food (mg/kg) (g/man/day) (ug/kg b.w.”/week) % of PTWI®
Mackerel 0.034 72 0.031 1.947
Hair tail 0.016 22 0.004 0.280
Yellow croaker 0.005 33 0.002 0.131
Alaska pollack 0.008 4.0 0.004 0.255
Eastern catfish 0.023 0.6 0.002 0.110
Snake head 0.045 0.0 0.000 0.000
Japanese common squid 0.011 5.0 0.007 0.438
Small octopus 0.009 1.3 0.001 0.093
Swimming crab 0.008 1.3 0.001 0.083
Oyster 0.000 1.0 0.000 0.000
Shortneck clam 0.000 1.7 0.000 0.000
Mussel 0.000 0.4 0.000 0.000
Sea mustard 0.000 5.4 0.000 0.000
Nori 0.000 1.0 0.000 0.000
Sea tangle 0.000 0.5 0.000 0.000

Total 0.159 34.9 0.052 3.34

UFrom the 1st and 3rd Korea National Health & Nutrition Examination Survey
J[Mean content of methylmercury in each foodxdaily food intakex7]/55(b.w.)

db.w.: body weight (55 kg)
YThe percentage of the PTWI set by JECFA

LFLe AAF FolA ANHOR EX] &g Zog B
A= L}E}kkﬂ}

e A4S #Ae F52 0.035 mgkg, MY 0.008 mg/
kg ©]%lom 2006@ 2oy <A .kl A F5L 0.047 mgke
Ho} S4tH28). FDAS] 745, dut Al T2 3 WEsee

Z}z} 0.149, 0.030 mg/kgl &, Jﬂ%ﬂ xags EHffé AQ WYy
EZZNA 0.090 mgkgZHA HEEIATHT).
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UOEZ FE %«1 AFRET 2 A4 3
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