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Heavy Metals in Shellfishes Around the South Coast of Korea

Ji Hoe Kim', Chi Won Lim, Pyoung Joong Kim and Jeong Heum Park
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ABSTRACT - The levels of heavy metals (total-mercury, cadmium, lead and chromium) in shellfishes, such as
oyster {Crassostrea gigas), blue mussel (Mytilus edulis), arkshell (Scapharca broughtonii) and little neck clam
(Ruditapes philippinarum), were determined. The samples were collected from 11 stations for oyster and 12 stations
for blue mussel in the South Coast of Korea, and little neck clam and arkshell were collected from Koheung and
the Kangjin Bay, respectively, during 1999 to 2000. The average concentrations of heavy metal in 4 different species
of shellfishes analyzed were ranged from 0.007 to 0.009 pg/g for total-mercury; 0.232 to 0.559 pg/g for cadmium,;
0.107 to 0.220 pg/g for lead; and 0.116 to 0.364 ug/g for chromium on wet basis. The highest level of total-mercury,
lead, cadmium, and chromium in the samples analyzed were all below the quarantine limit of the Korean regulation
and guideline established by the U.S. Food and Drug Administration for human consumption. The levels of heavy
metals in the samples were negligible, which could be endogenous. It was elucidated that oyster was able to
accumulate 2-times more cadmium than blue mussel in this study.
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Fig. 1. Location of sampling stations.
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Table 1. Concentrations of heavy metals in oysters, Crassostrea gigas from the south coast of Korea during 1999~2000
Site Station Concentration (itg/g), wet basis Meat weight Moisture No. of
No. Hg Cd Pb Cr (®) (%) samples
Jindong 2 0.005-0.006 0.253-0.713 trace-0.143 0.047-0.125 8.6-14.4 79.0-81.6 5
(0.006) (0.554) (0.040) (0.085) (11.5) (80.2)
Hacheong 3 0.004-0.010 0.542-1.198 trace-0.550 0.074-0.196 11.5-20.5 77.8-81.0 6
(0.006) (0.793) 0.212) (0.120) (15.8) (79.8)
Wonmun 4 0.004-0.014 0.323-0.814 trace-0.546 0.086-0.161 8.0-12.8 80.0-87.5 8
(0.008) 0.611) (0.144) (0.120) (10.9) (83.0)
Eogu 5 0.005-0.015 0.247-0.562 0.105-0.781 0.143-0.184 53-203 78.0-84.7 7
(0.010) (0.409) 0.322) (0.155) (11.8) (82.1)
Nacgan 6 0.005-0.013 0.030-0.614 0.079-0.592 0.120-0.201 7.2-11.7 79.9-84.2 7
(0.009) (0.388) (0.254) (0.173) .7 (81.6)
0.005-0.015 0.266-0.985 0.057-0.621 0.110-0.259 6.3-14.3 79.4-85.3
Chubong 7 ) 8
(0.009) (0.459) 0.267) (0.161) (10.2) (82.2)
0.007-0.015 0.249-0.500 trace-0.864 trace-0.849 7.8-14.3 78.7-86.2
Bukman 9 , 8
(0.010) (0.371) (0.317) (0.250) (10.9) (82.4)
0.005-0.015 0.329-0.986 trace-0.299 0.037-0.174 6.2-16.9 80.3-87.2
Jarando 10 7
0.011) (0.648) (0.152) 0.122) (12.3) (82.6)
Dolsan 16 0.006-0.012 0.360-0.814 0.061-0.824 0.091-0.243 5.5-13.2 73‘.8-85.9 g
(0.008) (0.575) (0.253) (0.154) (10.4) (80.8)
Hwayang 17 0.005-0.013 0.127-0.853 0.027-0.500 0.042-0.330 8.6-13.8 74.8-84.5 6
(0.008) (0.461) (0.153) (0.165) (11.0) (80.1)
Goheung 18 0.007-0.007 0.381-0.408 trace-0.495 0.114-0.119 9.4-10.0 79.8-85.2 )
(0.007) 0.395) (0.248) 0.117) 9.7) (82.5)
Overall 0.004-0.015 0.030-1.198 trace-0.864 trace-0.849 5.3-20.5 73.8-87.5 7
(0.008) (0.519) (0.220) (0.153) (11.3) (81.6)

The numbers in the parenthesis represent average value.
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Table 2. Concentrations of heavy metals in blue mussels, Mytilus edulis from the south coast of Korea during 1999~2000

Site Station Concentration (ug/g), wet basis Meat weight Moisture No. of
No. Hg Cd Pb Cr (8 (%) samples

Nanpo 1 0.002-0.014  0.150-0.330  0.012-0.984  0.095-0.194 4.3-164 77.3-84.7 g
(0.007) (0.272) (0.275) (0.144) 94 (81.3)

Jindong 2 0.004-0.014  0.097-0.617  0.031-0.936  0.039-0.254 8.1-10.6 80.2-85.6 4
(0.009) 0373) (0.329) (0.133) ©.1) (84.0)

Hacheong 3 0.003-0.007  0.304-0.607  0.025-0.264  0.081-0.123 6.4-15.6 81.2-81.8 3
(0.005) (0.425) 0.127) (0.103) (9.6) (81.5)

Eogu 5 0.010-0.012  0.171-0216  0222-0.315  0.171-0.182 5995 84.1-85.2 )
(0.011) (0.194) (0.269) 0.177) (1.7 (84.7)

Chubong 2 0.004-0.017  0.171-0.324 trace-0.284 0.143-0.259 5.3-18.1 78.6-84.5 6
(0.010) (0.242) (0.135) (0.189) (108) 82.1)

Inpyeong 8 0.007-0.020  0.125-0.225 trace-0.560 0.138-0.301 3.8-13.0 76.5-86.5 g
(0.012) (0.178) (0.307) (0.214) ®.1) 81.7)

Saryangdo 1 0.003-0.013 0.170-0.480 trace-0.488 0.095-0.264 4.8-13.2 77.9-83.5 3
(0.007) (0318) (0.259) (0.149) (10.3) (80.6)

Changseon 12 0.003-0.013  0.167-0.542 trace-0.501 0.094-0.208 4.3-16.6 78.9-85.3 8
(0.006) 0274) (0.144) (0.159) 10.7) @17

Changseon 13 0.004-0.014  0.141-0.590 trace-0.499 trace-0.221 8.9-19.8 78.2-82.8 3
(0.007) (0.274) (0.175) (0.136) (12.1) (80.9)

Soho 15 0.005-0.009  0.117-0.244 trace-0.185 0.093-0.625 3.7-114 78.0-83.5 3
(0.006) (0.186) (0.086) (0.287) (1.9 81.7)

Dolsando 16 0.004-0.015  0.155-0.327 trace-0.966 0.124-0.319 5.4-139 79.3-85.4 6
(0.007) (0.230) (0.280) (0.209) (8.8) (81.8)

Hwayang 7 0.003-0.016  0.178-0.290 trace-0.525 0.147-0.223 5.6-10.8 76.6-83.9 6
0.007) (0.214) (0.226) (0.182) (8.3) (80.3)

Overall 0.002-0.020  0.097-0.617 trace-0.984 trace-0.625 3.7-19.8 76.5-86.5 75
(0.008) (0.257) (0.214) (0.178) (9.6) (81.6)

The numbers in the parenthesis represent average value.
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Table 3. Concentrations of heavy metals in little neck clam and arkshell from the south coast of Korea during 1999~2000
. Station Concentration (pg/g), wet basis Meat weight Moisture No. of
Site Samples o
No. Hg cd Pb Cr (8 (%) samples
Gangiin 14 Arkshell 0.004-0.008 0.152-0.955 0.089-0.228 0.092-0.159  32.8-40.7 81.2-84.4 4
& (0.007) (0.559) (0.149) (0.116) (37.0) (82.4)
Koheun 19 Little neck 0.006-0.014 0.046-1.145 trace-0.476 0.037-0.775 3.1-83 78.6-84.7 8
& clam (0.009) (0.232) (0.107) (0.364) (5.3) (82.1)

The numbers in the parenthesis represent average value.
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Table 4. Comparison of average concentrations(S.D.) of heavy metal between aysters, and blue mussels

Site Concentration (pLg/g), wet basis No. of
. Samples
(Station No.) Hg Ccd Pb Cr samples
Oyster 0.008 £ 0.004 0.453 £ 0.269 0313£0.189 0.159 £ 0.055 6
Ch“(';‘)’“g Blue mussel 0.010 £ 0.005 0.242 + 0.059 0.135+0.117 0.189 + 0.039 6
Ratio” 0.80 1.87 232 0.84
Dolsan Oyster 0.008 £ 0.002 0.565 % 0.121 0.306 %+ 0.301 0.154  0.051 6
16) Blue mussel 0.007 £ 0.005 0.230  0.059 0.280 % 0.386 0.209 % 0.075 6
Ratio 1.14 246 1.09 0.74
Oyster 0.008 + 0.004 0.452 % 0.302 0.194+ 0211 0.143 £ 0.081 4
Hw(?gng Blue mussel 0.006 * 0.003 0.199 + 0.040 0.305+ 0.148 0.181 + 0.036 4
Ratio 1.33 227 0.64 0.79
Oyster 0.008 % 0.003 0.495 + 0.224 0.2810.232 0.153 + 0.052 16
Overall Blue mussel 0.008 £ 0.004 0.227 £ 0.055 0.2320.254 0.194 % 0.052 16
Ratio 1.00 2.18 121 0.79

1) The ratio expressed as average concentrations of oyaters/those of blue mussels.
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Table 5. Comparisen of concentrations(/g, wet basis) of heavy metals in shellfish between present results and previous study

Sarmol Locati Hg cd Pb
amples ocation 1982-1985" 1999-2000 1982-1985" 1999-2000 1982-1985" 1999-2000
Eogu <016 0.005-0.02 15 0.19-0.61 0.247-0.562 0.14-0.51 0.105-0.781
(0.010)% 0.33) (0.409) 0.31) 0.322)
Nacgan <016 0.005-0.013 0.22-0.86 0.030-0.614 0.09-0.73 0.079-0.592
(0.009) (0.45) (0.388) (0.34) (0.254)
Chubong <016 0.005-0.015 0.25-0.71 0.266-0.985 0.11-0.78 0.057-0.621
(0.009) 0.41) (0.459) 0.41) (0.267)
Oyster Bukmag  0-003-0011 0.007-0.015 0.31-0.46 0.249-0.500 0.19-0.28 trace-0.864
(0.007) (0.010) (0.40) (0.371) (0.20) (0.317)
Jarando 0-007-0.008 0.005-0.015 0.38-0.39 0.329-0.986 0.23-0.37 trace-0.299
(0.008) (0.011) 0.39) (0.648) (0.30) (0.152)
Dolsan trace-0.026 0.006-0.012 0.29-0.40 0.360-0.814 0.12-0.69 0.061-0.824
(0.006) (0.008) {0.33) (0.575) (0.34) (0.253)
Hwayang trace-0.017 0.005-0.013 0.21-0.55 0.127-0.853 0.10-0.70 0.027-0.500
(0.005) (0.008) (0.36) (0.461) (0.28) (0.153)
Eogu <0.16 0.010-0.012 0.10-0.41 0.171-0.216 0.14-0.49 0.222-0.315
(0.011) 0.22) (0.194) (0.30) (0.269)
Chubong <016 0.004-0.017 0.07-0.27 0.171-0.324 0.20-0.27 trace-0.284
(0.010) (6.20) (0.242) 0.37) (0.135)
Inpyeung 0.004-0.023 0.007-0.020 0.05-0.20 0.125-0.225 0.24-0.71 trace-0.560
Blue mussel (0.013) (0.012) (0.12) (0.178) (0.38) (0.307)
Saryangdo 0.001-0.014 0.003-0.013 0.16-0.36 0.170-0.480 0.21-0.52 trace-0.488
(0.003) (0.007) 0.23) (0.318) (0.38) (0.259)
Dolsando  2¢e-0.007 0.004-0.015 0.10-0.24 0.155-0.327 0.16-0.51 trace-0.966
(0.004) (0.007) 0.22) (0.230) (0.30) (0.280)
Hwayang 0.002-0.011 0.003-0.016 0.10-0.22 0.178-0.290 0.18-0.67 trace-0.525
(0.006) (0.007) (0.18) 0.214) (0.32) (0.226)

1) The data from 1982 to 1985 were originated from Hwang et al.'*'?,

2) The numbers in the parenthesis represent average concentration.
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