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We determined the contents of heavy metals in the muscle of wild and cultured fishes, collected from
fish markets located in the eastern (Pohang), western (Gunsan), and southern (Tongyeong) coasts of Korea,
from 2004 to 2005. As the results of monitoring the heavy metal contents in spring season, the wild fishes
contained the range of Cd (0.01-0.08 mg/kg), Cr (ND-0.28 mg/kg), Cu (0.06-1.53 mg/kg), Hg (0.02-0.16
mg/kg), Mn (0.04-1.15 mg/kg), Ni (ND-0.09 mg/kg), Pb (0.03-0.41 mg/kg), and Zn (1.84-6.61 mg/kg). While
for the cultured fishes, Cd (0.01-0.05 mg/kg), Cr (ND-0.17 mg/kg), Cu (0.05-0.61 mg/kg), Hg (0.02-0.13
mg/kg), Mn (0.03-0.17 mg/kg), Ni (ND-0.08 mg/kg), Pb (0.03-0.33 mg/kg), and Zn (2.06-6.20 mg/kg) were
contained. In summer season, the contents of heavy metal in the muscle of the wild fishes were as follows:
Cd (ND-0.11 mg/kg), Cr(0.01-0.37 mg/kg), Cu (0.21-1.31 mg/kg), Hg (0.01-0.11 mg/kg), Mn (ND-1.47
mg/kg), Ni (ND-0.26 mg/kg), Pb (0.06-0.48 mg/kg), and Zn (2.94-14.38 mg/kg). In comparison, the contents
of heavy metal in the muscle of cultured fishes were Cd (ND-0.05 mg/kg), Cr (0.13-0.33 mg/kg), Cu (0.19-0.56
mg/kg), Hg (0.05-0.26 mg/kg), Mn (ND-0.14 mg/kg), Ni (ND-0.58 mg/kg), Pb (0.07-0.45 mg/kg), and Zn
(2.43-7.53 mg/kg). Also the fall and the winter season, the heavy metal contents in the fishes showed
almost similar with other season, however, Pb was lower and Zn was higher than both spring and summer
season. The wild fishes contained the heavy metals a little more than the cultured fishes. We could not
observe clear seasonal variation in the heavy metal contents of the fishes. The levels of Hg and Pb in
all samples tested did not exceed the maximum permissible levels in the fishes set by the Korean Food

& Drug Agency for safe human consumption.
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Table 1. Heavy metal contents in muscle of wild and cultured fishes collected from fish market in spring season (2005.4~5)

Scientific name

Heavy metal content (mg/ kg, wet base)

1)
(Korean name)  ° Cd Cr Cu Hg Mn Ni Pb Zn

Wild fish

Konosirus punctatus  , 0.01~004 = 0.15~0.28 060~0.92 002-0.05 0.09~115 003-0.08 0.10~0.15 280~650
(Jeon-eo) (0.02£0.02? (0.20£0.07) (0.76:0.23) (0.04:0.02) (1.02¢0.13) (0.05:0.03) (0.13+0.03) (4.37+1.91)
Mugil cephalus 5 001-005 011-0.15 056076 002-0.10 0.12~0.21 ND’~0.01 003-0.13 245270
(Sung-eo) (0.0240.02) (0.13£0.02) (0.64:0.11) (0.06:0.04) (0.16£0.05)  (0.01)  (0.10£0.05) (2.55£0.14)
Sebastes schlegeli 5 002-005 ND~0.04 024~0.52 006-012 007-0.14 ND-0.09  0.03-041 247-4.35
(Jo-pi-bol-lak) (0.03£0.02) (0.02:0.03) (0.38:0.20) (0.08:0.03) (0.10£0.05) (0.05:0.07) (0.22£0.26) (3.41+1.33)
Lateolabrax japonicus , 003~0.05 0.16~0.16 034~0.35 003~006 009-0.13 002~0.08 0.14~025 455~4.75
(Nong-eo) (0.04£0.01)  (0.16)  (0.34:0.01) (0.04:0.02) (0.11£0.03) (0.05:0.04) (0.19+0.08) (4.65£0.14)
Pagrus major 5 002-003 010~0.11 0.10~153 006~0.16 0.04~0.13 \D 0.26~0.28  2.30~2.34
(Cham-dom) (0.03£0.01) (0.10£0.01) (1.02:0.52) (0.10:0.05) (0.08+0.06) (0.2740.02) (2.320.03)
Oplegnathus fasciatus , 0.03~0.05 ~0.08~0.09 006~0.14 0.02~0.08  0.07-0.09 \D 0.09~0.17  1.84~2.21
(Dol-dom) (0.04£0.02) (0.09£0.01) (0.10:0.06) (0.05:0.03) (0.08+0.02) (0.13£0.05) (2.03:0.26)
Todarodes pacificus  ,  0.03-008  ND-0.13  136~1.50 002~0.07 009~0.12 ND~004  015-0.27 589-661
(O-jing-e0) (0.05£0.02) (0.07+0.09) (1.43:0.10) (0.04:0.03) (0.10£0.02) (0.02+0.03) (0.210.08) (6.25+0.51)
Cultured fish

Mugil cephalus ; 001002 013-0.17 037-061 005-0.11 0.12-0.17 \D 0.03~0.30 2.37~3.22
(Sung-eo) (0.0240.01) (0.14%0.02) (0.46:0.13) (0.08£0.03) (0.14+0.02) (0.16£0.14) (2.790.42)
Sebastes schlegeli  , 002~005 ND~0.17 ~ 017-0.20 003009 009-0.13 ~ND-0.01  0.09-028  269~3581
(Jo-pi-bol-lak) (0.03£0.02) (0.09:0.08) (0.18:0.02) (0.06:0.03) (0.11:0.02)  (0.01)  (0.180.10) (3.33£0.58)
Lateolabrax japonicus ,  0.01~0.02  0.03-0.12  005~0.12 0.06~0.13  0.03~0.06 \D 0.12~0.19  2.55~6.20
(Nong-eo) (0.01£0.01) (0.08+0.06) (0.09:0.05) (0.08+0.04) (0.05:0.02) (0.16£0.05) (4.37+2.58)
Seriola quinqueradiata , 002-0.04 008~015 021-044 003-007 006-007 ND~0.15 006031 235594
(Bang-eo) (0.030.01) (0.11%0.05) (0.33:0.17) (0.05:0.02) (0.07+0.00) (0.09+0.06) (0.19+0.18) (4.15+2.54)
Pagrus major , 001004 ND-005 011~0.12 004~0.12 0.10-0.10 003-004 022-033 2.38-303
(Cham-dom) (0.03£0.02) (0.02:0.03) (0.11:0.01) (0.09:0.04)  (0.10)  (0.04+0.01) (0.27+0.08) (2.71%0.46)
Oplegnathus fasciatus , 002~0.05 0.11~011 025-0.26 002~009 005-0.07 ~ND-0.08  0.16~029 221~227
(Dol-dom) (0.03:0.02)  (0.11)  (0.26:0.01) (0.06:0.04) (0.06£0.02) (0.04+0.06) (0.22£0.09) (2.24+0.04)
Paralichthys olivaceus , 001~0.05 0.10~0.16  005~0.11 0.04~008  0.10~0.11 \D 0.22~0.27  2.06~2.63
(Neob-chi) (0.03£0.03) (0.1320.04) (0.08:0.04) (0.06:0.02) (0.110.01) (0.25£0.03) (2.340.40)

])No, Number of individuals. ?Mean value+SD. 3)ND, Not detected.
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Table 2. Heavy metal contents in muscle of wild and cultured fishes collected from fish market in summer season (2005.8~9)

Scientific name

Heavy metal content (mg/ kg, wet base)

No"
(Korean name) cd Cr Cu Hg Mn Ni Pb Zn
Wild fish
Konosirus punctatus 3 0.02~0.07 0.33~0.36 0.89~1.31 0.01~0.01 1.21~1.47 ND¥~0.13 0.10~0.41 8.68~9.27
(Jeon-eo) (0.05£0.03) (0.3440.02) (1.10%0.30) (0.01) (1.34+0.18) (0.06+£0.09) (0.26+0.21) (8.98+0.41)
Sebastes schlegeli 3 0.05~0.05 0.09~0.17 0.21~0.26  0.08~0.11 ND~0.03  0.20~0.26 0.08~0.45 3.33~4.03
(Jo-pi-bol-lak) (0.05) (0.13+0.05) (0.24+0.04) (0.10+£0.02) (0.02+0.02) (0.23+0.04) (0.27+0.26) (3.68+0.50)
Lateolabrax japonicus 3 0.01~0.03 0.19~0.21 0.30~0.37 0.05~0.10 ND~0.05 0.09~0.10 0.10~0.48 4.91~5.71
(Nong-eo) (0.02+0.01) (0.20+0.02) (0.34+0.05) (0.07+0.03) (0.03+0.04) (0.10+0.01) (0.29+0.27) (5.31+0.57)
Seriola quinqueradiata 3 0.03~0.04 0.01~0.37 0.37~0.46 0.02~0.04 ND~0.03 0.14~0.18 0.13~0.15 2.94~4.62
(Bang-eo) (0.03+0.01) (0.1940.25) (0.41+0.06) (0.03+0.02) (0.01+0.02) (0.16+0.03) (0.14%0.02) (3.78+1.19)
Pagrus major 3 ND~0.04 0.24~0.30 0.23~0.50 0.04~0.05 ND~0.06 ND 0.06~0.42  3.40~3.85
(Cham-dom) (0.02+0.03) (0.2740.04) (0.36+0.19) (0.04+0.01) (0.03+0.04) (0.24+0.25) (3.63%0.32)
Todarodes pacificus 3 0.05~0.11 0.27~0.32 0.64~0.86 0.06~0.09 0.08~0.11 ND~0.10  0.28~0.42 13.92~14.38
(O-jing-e0) (0.08+0.04) (0.2940.03) (0.75+0.16) (0.08+0.02) (0.09+0.02) (0.05+0.07) (0.35+0.10) (14.15+0.32)
Cultured fish
Sebastes schlegeli 3 ND~0.04 0.13~0.19 0.23~0.24 0.05~0.08  ND~0.01 0.22~0.23 0.40~045 3.02~3.72
(Jo-pi-bol-lak) (0.02£0.03) (0.16%0.04) (0.24+0.01) (0.06+0.02) (0.01+0.01) (0.23+0.01) (0.42+0.30) (3.37+0.49)
Lateolabrax japonicus 3 ND 0.19~0.24 0.23~0.31 0.08~0.13 ND ND~0.01 0.09~0.19  3.13~5.43
(Nong-eo, Seabass) (0.224+0.04) (0.27+0.06) (0.10+0.03) (0.01£0.01) (0.14%0.07) (4.28+1.63)
Seriola quinqueradiata 3 0.04~0.05 0.15~0.26 0.40~0.56 0.06~0.07 ND 0.16~0.20 0.37~045 2.56~3.43
(Bang-eo) (0.05£0.01) (0.21+0.08) (0.48+0.11) (0.06+0.01) (0.18+£0.03) (0.41+0.05) (3.0040.62)
Pagrus major 3 ND~0.04  0.26~0.33 0.29~0.32 0.12~0.26 0.01~0.02 0.12~0.14 0.07~0.11  2.62~3.46
(Cham-dom) (0.02+0.03) (0.30+0.05) (0.31+£0.02) (0.19+0.09) (0.01+0.01) (0.13+0.01) (0.09£0.03) (3.04+0.59)
Oplegnathus fasciatus 3 ND~0.02 0.24~0.25 0.19~0.23 0.14~0.20 ND ND~0.17  0.14~0.15  2.46~3.41
(Dol-dom) (0.01£0.02) (0.25+0.01) (0.21+0.03) (0.17+0.04) (0.08£0.12) (0.15%+0.01) (2.94+0.67)
Paralichthys olivaceus 3 ND~0.03  0.19~0.32 0.24~0.41 (0.06~0.06) 0.09~0.14 0.09~0.58 0.15~0.39 2.43~7.53
(Neob-chi) (0.02£0.02) (0.26%0.09) (0.33%0.12) (0.06) (0.11£0.03) (0.3410.34) (0.27+0.17) (4.98+3.61)

1)No, Number of individuals.

YMean value+SD. 3)ND, Not detected.
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Table 3. Heavy metal contents in muscle of wild and cultured fishes collected from fish market in fall season (2004.10~11)

Scientific name Heavy metal content (mg/ kg, wet base)

No"

(Korean name) Cd Cr Cu Hg Mn Ni Pb Zn
Wild fish
Konosirus punctatus 6 0.01~0.02 0.25~0.43 0.84~1.24 0.01~0.01 0.79~1.46 0.24~0.51 0.02~0.05 11.90~13.61
(Jeon-eo) (0.01£0.01)? (0.33+0.09) (1.08+0.21) (0.01) (1.13£0.33) (0.39+0.14) (0.03+0.02) (12.72+0.86)
Mugil cephalus 3 ND? 0.24~0.39 0.41~0.64 0.01~0.05 0.15~0.24 0.22~0.40 0.02~0.02  8.49~9.73
(Sung-eo) (0.31£0.08) (0.53+0.12) (0.03+0.02) (0.19+0.05) (0.30+0.09) (0.02) (9.1210.62)
Sebastes schlegeli 3 ND~0.05 0.18~0.28 0.05~0.17 0.06~0.18 ND~0.14 ND~0.40 0.19~0.49 6.46~15.57
(Jo-pi-bol-lak) (0.02£0.03) (0.23%0.05) (0.09+0.06) (0.11+0.06) (0.08+0.07) (0.19+0.20) (0.36%0.15) (12.39+5.14)
Lateolabrax japonicus 3 ND~0.02  0.03~0.09 0.23~0.55 0.03~0.10 0.15~0.27 0.03~0.28 0.02~0.02 8.66~13.02
(Nong-eo) (0.01£0.01) (0.050.04) (0.39+0.16) (0.06+0.04) (0.20+0.06) (0.18+0.14) (0.02) (10.64+2.21)
Seriola quinqueradiata 3 0.01~0.04 0.04~0.27 0.09~0.57 0.02~0.08 0.01~0.09 0.08~0.26 0.01~0.04 9.95~20.16
(Bang-eo) (0.02+0.02) (0.1940.13) (0.35+0.24) (0.05+0.03) (0.04+0.05) (0.17+£0.09) (0.03+0.02) (13.51+5.77)
Pagrus major 3 ND~0.03  0.14~0.37 0.13~0.27  0.03~0.09 ND~0.10  0.04~0.20 0.01~0.10 6.38~7.34
(Cham-dom) (0.01£0.01) (0.23+0.12) (0.22+0.08) (0.05+0.03) (0.06+0.05) (0.14+0.09) (0.07+0.04) (6.81+0.49)
Oplegnathus fasciatus 3 ND 0.19~0.27 0.30~0.48 0.01~0.06 ND~0.18  0.25~0.33 0.01~0.02 7.53~11.81
(Dol-dom) (0.23£0.04) (0.41+0.09) (0.03+0.03) (0.12+0.10) (0.29+0.04) (0.02+0.02) (9.40+2.19)
Todarodes pacificus 4 0.06~0.11  0.39~3.28 2.35~3.90 0.05~0.09 0.23~0.38 0.19~0.91 0.03~0.07 19.17~23.03
(O-jing-e0) (0.09+£0.03) (1.38%1.64) (3.14+0.78) (0.07+0.02) (0.31+0.08) 0.49+0.38) (0.06+0.02) (21.55+2.08)
Cultured fish
Mugil cephalus 3 ND~0.04  0.01~0.39 0.36~1.55 0.01~0.03 0.07~0.14 0.04~0.25 0.02~0.02 6.37~11.35
(Sung-eo) (0.02+0.02) (0.21+0.19) (0.77+0.68) (0.02+0.01) (0.10+0.03) (0.15+0.10) (0.02) (8.98+2.50)
Sebastes schlegeli 3 ND~0.05 0.14~0.27 0.04~0.27 0.06~0.14 0.08~0.09 0.17~0.35 0.01~0.02 11.11~15.77
(Jo-pi-bol-lak) (0.03+£0.02) (0.22+0.07) (0.1840.12) (0.10+0.04) (0.09+0.01) (0.28+0.09) (0.01+0.01) (13.75+2.39)
Lateolabrax japonicus 3 ND ND~0.40 0.10~0.25 0.10~0.18 0.14~0.20 ND~0.33  0.04~0.24 10.90~13.35
(Nong-eo) (0.26+0.23) (0.17+0.07) (0.13+0.05) (0.17+0.03) (0.20£0.18) (0.12+0.10) (11.81+1.35)
Seriola quinqueradiata 3 ND 0.37~0.45 0.85~1.10 0.01~0.02 ND~0.15 0.14~0.28 0.03~0.08 10.63~13.51
(Bang-eo) (0.41£0.04) (0.97+0.13) (0.02+0.01) (0.10+0.08) (0.22+0.07) (0.06+0.03) (12.26+1.48)
Pagrus major 3 ND~0.04 ND~0.46  0.06~1.94 0.04~0.08 0.03~0.62 0.09~0.29 0.01~0.05 6.86~27.31
(Cham-dom) (0.02£0.02) (0.20+0.24) (0.79+1.01) (0.06+0.02) (0.23+0.33) (0.22+0.11) (0.03+0.02) (15.24+10.72)
Oplegnathus fasciatus 3 ND~0.05 0.06~0.22 0.28~0.38 0.02~0.03 0.09~0.13 0.08~0.46 0.01~0.02 7.25~8.94
(Dol-dom) (0.02+0.03) (0.15+0.08) (0.32+0.05) (0.03+0.01) (0.11+0.02) (0.28+0.19) (0.02+0.01) (8.25+0.89)
Paralichthys olivaceus 3 ND~0.04  0.29~0.51 0.04~0.59 0.05~0.10 0.04~0.16 0.19~0.47 0.02~0.08 9.58~11.47
(Neob-chi) (0.02+0.02) (0.37+0.12) (0.28+0.28) (0.07+0.03) (0.12+0.07) (0.33+0.14) (0.05+0.03) (10.76+1.02)

1)No, Number of individuals. ?Mean value+SD. 3)ND, Not detected.
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Table 4. Heavy metal contents in muscle of wild and cultured fishes collected from fish market in winter season (2005.1~2)

Scientific name

Heavy metal content (mg/ kg, wet base)

No"
(Korean name) Cd Cr Cu Hg Mn Ni Pb Zn

Wild fish

Konosirus punctatus 3 0.01~0.02 0.20~0.42 0.85~1.56 0.01~0.04 0.75~1.25 0.04~0.08 0.01~0.03 12.05~16.70
(Jeon-eo) (0.01:0.01)? (0.29£0.12) (1.2740.37) (0.02+0.02) (0.98+0.25) (0.06+0.02) (0.02+0.01) (14.08+2.38)
Sebastes schlegeli 3 ND~0.05 0.06~0.21 0.11~0.17  0.05~0.14  0.13~0.17 ND~0.09 0.02~0.37 9.56~12.27
(Jo-pi-bol-lak) (0.03+0.02) (0.12+0.08) (0.14%0.03) (0.08+0.05) (0.15:0.02) (0.05+0.05) (0.1420.20) (11.32+1.53)
Lateolabrax japonicus 3 ND® 0.17~0.26  0.38~0.40 0.06~0.15 0.15~0.17  0.02~0.18  0.02~0.03 11.17~15.34
(Nong-e0) (0.21£0.06) (0.39+0.01) (0.10£0.05) (0.16£0.02) (0.10+0.11) (0.03£0.01) (13.26+2.95)
Seriola quinqueradiata 3 ND~0.06 0.05~0.17 0.33~0.63 0.07~0.17 0.12~0.16  0.11~0.19  0.03~0.05 8.96~15.61
(Bang-eo) (0.0320.02) (0.11x0.06) (0.48+0.15) (0.11£0.05) (0.15:0.02) (0.15+0.04) (0.04£0.01) (11.32%3.72)
Pagrus major 3 ND~0.02 0.02~0.27 0.20~1.34 0.17~0.28 0.11~0.37  0.12~0.31 0.02~0.31  8.69~9.32
(Cham-dom) (0.01+0.01) (0.12+0.13) (0.66+0.60) (0.22+0.06) (0.210.14) (0.24+0.11) (0.18+0.15) (8.95+0.33)
Oplegnathus fasciatus 3 ND~0.07 0.08~0.17 0.21~1.12  0.06~0.11 0.07~0.13 ND~0.03 0.03~0.07 8.48~13.49
(Dol-dom) (0.03+0.03) (0.11£0.05) (0.55:0.49) (0.08+0.03) (0.110.03) (0.01+0.02) (0.04:0.02) (10.86+2.51)
Todarodes pacificus 3 0.09~0.12 0.01~0.26 0.16~1.62 0.05~0.09 0.12~0.27 0.01~0.14 0.01~0.05 12.03~16.04
(O-jing-€0) (0.1020.02) (0.11%0.13) (0.99+0.75) (0.07+0.02) (0.19+0.08) (0.08+0.06) (0.03£0.02) (14.44%2.12)
Cultured fish

Mugil cephalus 3 ND~0.04 ND~0.11 0.20~0.36  0.01~0.03  0.06~0.15 ND~0.16 0.02~0.05 4.84~8.58
(Sung-eo) (0.02£0.02) (0.06+0.06) (0.3040.08) (0.02£0.01) (0.12+0.05) (0.110.09) (0.04+0.02) (6.94%1.91)
Sebastes schlegeli 3 ND~0.03 0.09~0.15 0.09~0.25 0.07~0.15 0.15~0.18 ND~0.21 0.07~0.31 2.87~7.48
(Jo-pi-bol-lak) (0.02+0.01) (0.13£0.03) (0.1740.08) (0.10+0.04) (0.1620.02) (0.13+0.12) (0.170.12) (5.75+2.51)
Lateolabrax japonicus 3 0.03~0.04 ND~0.28 0.14~049 0.15~0.25 0.14~0.18 0.08~0.18 0.03~0.04 10.97~17.99
(Nong-eo) (0.03£0.01) (0.13:0.21) (0.3240.17) (0.20£0.05) (0.17+0.02) (0.130.03) (0.03£0.01) (13.49+3.90)
Seriola quinqueradiata 3 ND~0.05 0.14~0.20  0.58~1.11 0.08~0.18  0.18~0.19 ND~0.12 0.04~0.12 2.83~7.48
(Bang-eo) (0.030.02) (0.17+0.03) (0.84+0.26) (0.12+0.05) (0.19+0.00) (0.04+0.07) (0.09+0.04) (4.44%2.63)
Pagrus major 3 ND~0.04 0.05~0.37  0.25~0.40 0.12~0.18 0.10~0.24 ND~0.20 0.02~0.09 9.30~12.51
(Cham-dom) (0.0240.02) (0.22+0.16) (0.33+0.07) (0.15£0.03) (0.18+0.07) (0.10£0.10) (0.05:0.04) (10.39+1.84)
Oplegnathus fasciatus 3 ND~0.03 ND~0.15 0.18~0.38  0.05~0.09 0.15~0.18 0.16~0.18  0.05~0.12 10.14~10.92
(Dol-dom) (0.02£0.01) (0.09:0.08) (0.30£0.11) (0.0740.02) (0.17£0.02) (0.17£0.01) (0.09+0.03) (10.6320.43)
Paralichthys olivaceus 3 ND~0.04 0.15~0.21 0.07~0.20 0.06~0.10  0.17~0.28  0.10~0.14  0.02~0.07 9.15~12.40
(Neob-chi) (0.02£0.02) (0.19+0.03) (0.14%0.07) (0.07£0.02) (0.22+0.05) (0.1240.02) (0.05£0.03) (10.97+1.66)
YNo, Number of individuals. *Mean value+SD. *’ND, Not detected.
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