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ABSTRACT

In order to investigate contamination of heavy metal in seawater and cultured oyster, samples were collected
November 2003 to July 2004 from 12 sites (13 sites for seawater) along the coast of Tongyeong, Korea. The mean
concentrations of metal in oyster tissues were as follows: 0.09 (0.01-0.3) ug/l for Cd, 0.47 (0.01-1.4) ug/l for Cr,
0.59 (0.2-2.3) g/l for Ni, 1.02 (0.1-4.2) ug/l for Pb and 0.48 (0.01-3.9) ug/l for Hg in the seawater, whereas 2.45
(0-5.47) mg/kgDW for Cd, 3.63 (0.10-12.91) mg/kgDW for Cr, 3.2 (0.01-15.73) mg/kgDW for Ni, 3.51 (0.01-6.47)
mg/kgDW for Pb and 0.39 (0.004-0.74) mg/kgDW for Hg, respectively. Most metal concentration values were
below the permissible range for the related regulations. Mean bioconcentration factors (BCF) for each metal were
as follows: 38,964 (1,771-207, 171) for Cd, 9,583 (1,231-80, 162) for Cr, 191 (3-20, 980) for Ni, 1,416 (245-5, 207)
for Pb and 180 (5-716) for Hg, respectively. The BCF values from this study corresponded to the transitional phase
from the pristine to the contaminated waters. Notably, Cd showed the highest BCF, which suggest that the Pacific
oyster could be utilized as a useful biomarker for Cd contamination in sea water. The multidimensional scaling
analysis suggested that the metal contaminants are mainly originated from combustion of fossil fuel and

accumulated to oyster through food web.
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Fig. 1. Sampling sites for seawater and oysters around the
coast of Tongyoeng, Korea. Note: The sampling sites
were allocated at least two sites in a bay where oyster
culture has been extensively executed. J: Jaran Bay, G:
Goseong Bay, P: Pukman Bay, A: Anjeong Bay, W:
Wonmoon Bay, H: Hansan-Geoje Bay.
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Fig. 2. Comparison of mean water qualities in the waters of
oyster farms around Tongyeong coast. Bars indicate
standard deviations (bar). Samples sites (A, G, H. J, P
and W) are referred from Fig. 1.
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Table 1. The criteria and the present level of water quality in the seawater around the coast of

Gyeongnam Province

1

Analyzed level

Ttems Criteria
Whole season Cultural season
pH 7.8-8.4 7.2-8.5 7.9-8.4
DO (mg/) > 4.0 1.9-8.6 4.5-8.3
COD (mg/) < 1.0 0.08-1.6 0.08-1.28

" Korean Food & Drug Administration (2005)
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Fig. 3. Monthly variation of mean concentration of metals
(Cd. Cr, Ni, Pb and Hg) in the studied waters.
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Table 2. Comparison of metal concentrations in the seawater at the different regions of Korea (ug/l)

Cd Cr Ni Pb Hg Reference
Incheon coast, Korea 0.14 0.34 - 0.58 KCG*
Gunsan coast, Korea 0.09 0.48 0.58 - (1990)
Mokpo coast, Korea 0.07 0.46 - 0.45
Yeosu coast, Korea 0.08 0.34 - 0.49
Busan coast, Korea 0.16 0.63 - 0.92
Chungmu coast, Korea 0.12 0.36 1.04
Pohang coast, Korea 0.14 0.76 0.75
Ulsan coast, Korea 0.15 0.68 - 0.85
Donghae coast, Korea 0.12 0.38 - 0.37
Sokcho coast, Korea 0.12 0.17 - 0.45
Jeju coast, Korea 0.07 0.25 0.32
Busan coast, Korea 76 ND* - 73 12 Ahn (2003)
Jinhae Bay, Korea 3.1 0.5 3.3 Lee(;(r)l(;lo)Iﬁm
Gyeongnam 01 044 059 075 046  This study

Province coast, Korea

" Korean Coast Guard

Table 3. Evaluation of metals concentration (ug/l) in the seawater of the oyster farms around studied

around the coast of Gyeongnam Province. Samples
sites (A, G, H. J, P and W) are referred from Fig. 1.

waters
Items Criteria Present level
Cd < 10' 0.01-0.3 (0.1)
Cr < 50 0.01-1.4 (0.44)
Seawater Ni <5 0.2-2.3 (0.59)
Pb < 50! 0.1-4.2 (0.75)
Hg < 0.5 0.01-3.9 (0.46)
! Ministry of Enviroment (2006a)
qAgre] s FEEEEE oM BALGIIEA olake) 3
2 Sk gE Ao ke
Dendrogram using Average Linkage (Between Groups) ol AT zAATI} SAZAR AN A At AR
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LASE 0 5 s @ B £ 7EAE FESA, o ARHe) A AT Aoz
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L %t Fig 49} 2o} slode] s $34 HEgte dislslel
I, 7 AR S o8 TATE 42 2 sl +
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Fig. 4. Cluster analysis of water qualities in the oyster farms - ER SRS
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Fig. 5. Variation of mean metal concentrations (mg/kgDW) in cultured oysters from 6 different sample
sites along Tongyeong, Korea. (a) Cadmium, (b) Chrom, (c) Nickel, (d) Lead, and (e) Mercury.
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Table 4. Comparison of metal concentrations in oyster
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Region Cd Cr Ni Pb Hg Reference
Kamak Bay, Korea 0.29 -1 - 0.31 0.006 Hwang et al(1985)
Eastern Coast, Korea 0.72 0.68 - 0.05
Southern Coast, Korea 0.48 0.51 - 0.02 Choi (1992)
Western Coast, Korea 0.86 0.9 - 0.03
Western coast, Korea 0.57 3.78 0.58 Kim (1997)
Jinhae Bay, Korea 2.50 1.1 1.10 - Lee and Kim (2000)
Mazatlan Bay, Gulf of California 2.30 0.99 5.41 2.30 - Soto et al. (2001)
Gyeongnam coast, Korea 0.49° 0.73 0.642 0.70? 0.0782 This study

'. Not measured
2 Conversed data to wet weight basis

Table 5. Evaluation of the present status of metals content in the oyster cultured at the coast of Gyeongnam Province

Ttems Criteria Present level
(mg/kg ww) Mean(mg/kg ww) Range(mg/kg dw)
cd 2.0" 0.49 0.01-5.47
Cr 13? 0.73 0.1-12.91
Ni 80? 0.64 0.01-15.73
Pb 2.0" 0.70 0.01-6.47
Hg 0.5 0.078 0.004-0.74

" Korean Food & Drug Administration (2005),
2 Food and Drug Administration (2001)

& A} A%H7)E sgieh YA (Ni) & Hwang et l.
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7] 88 AE5FA4 (Bioconcentration Factor, BCF) &
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Fig. 6. Comparison of bioconcentration factor (BCF) for

cultured oyster in the studied waters. Bar indicates

standard deviation. Samples sites (A, G, H. J, P and W)
are referred from Fig. 1.
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Table 6. Comparison of BCF for metals at different regions

cultured Pacific oyster, Crassostrea gigas, along the

Cd Cr Ni Pb Hg Reference
Jinhae Bay, Korea  9,300-500,000 200-700 K(?;;];)Il
Jinhae Bay, Korea 145,069 2,745 44,559 Lee(za(f)lgo)Kim
Masan Bay, Korea 5,818 185 111 216 KWO?ZS(;IS Lee
Santa Fﬁ;’:%found’ 500 87 344 196 1,759 Le‘ggoit) al
Gyeongnam coas, 38,964 9,583" 191" 1,416 180" This study

Korea

-:Not included items; : Mean value
' Korea Ocean Research & Development Institute

Table 7. Statistical analysis of pearson moment correlation between metal components of the culture oyster in the

studied waters (n = 12).

Cr Ni Pb Hg
od 0.764 0.701 0.881 0.709
P = 0.0101 P = 0.0163 P = 0.000341 P = 0.0145
o 0.588 0.605 0.491
r P = 0.0572 P = 0.0487 P =0.125
Ni 0.368 0.506
! P = 0.239 P = 0.0936
0.779
Pb P = 0.00283

(669-562, 020), 44t (G) 2 704 (142-400, 811), 3AkA
AA (H) & 973 (77-1,035, 857), A=kt (J) = 1006
(1,240-520, 163), uk (P) 2 759 (17-63, 466), &t
(W) 831 (1,818-394, 455) o] W9|qic). 7 3594 5
ZEXS Aurd, Cd S7H 38,964 (1,771-207, 171),
Cr &7zk2 9,583 (1,231-80, 162), Ni ZF7hzke 191
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