PR BZRA B X M 2H (X 35) 227 ~232, 1999
J. of the Korea Society for Environmental Analysis

=7 34 2 HF @53 Polye

[+] [ A L B ) ) B = ) B B

SUIoUUOIT Lildal aClerisSuls U1 xrOryCinUrix 1ated biphenyl

Shellfishes of Nakdong River Estuary

and Gi Ho Jeor

cC Al 4 120 Jd

i

Research Center for Environmental Management System,
Dept. of Chemistry, Pusan National University
Kumjeong—gu Jangjeon—dong San-30, Pusan 609-735, Korea

The PCBs in shellfishes(grayclam, yellowclam, longshellclam, fingernail- clam, and mussel)
of Nakdong river estuary have been determined by the Soxhlet extraction, acidic-basic silica
gel column clean up, and a high-resolution gas chromatography with an electron-capture
detector. The distribution charactristics of PCBs in shellfishes were estimated by 43 congener
specific analysis. PCBs contaminations are dominantly attributed to the tetra—, penta—, hexa-,
and hepta-chlorinated biphenyls. The total PCBs concentrations were found as follows:
grayclam(Docinorbis Jjaponicus) is 335 ng/g, d.w., yellowclam(Cyclina sinensis) is 27.8 ng/g,

d.w., longshelliciam (Solen strictus) is 35.0 ng/g, dw., fingernailclam{Corbicular fluminea) is
32.9 ng/g, dw., and mussel(Mytillus galloprovincialis) is 48.2 ng/g d.w. It has been turned out
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that these values are below the levels of the temporary tolerances for residues of PCBs in
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eEE A 20300 A Fo FAE el 5 Table 1. 43 PCB congeners used in this study.
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(Mercenaria Mercenaria, Mya arenaria) & &5 Fig. 1. Sampling sites in Nakdong river estuary.
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Fig. 2. Distributions of PCB homologs relative to
2lCongeners in shelifishes of Nakdong
river estuary.
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Table 2. Concentrations for 43 congeners in shellfishes of Nakdong river estuary.
ng/g dry weight

iUPAC No. of No. of Gray Yeliow Longshell Fingernail M ussel
No. Cl orthoCl clam clam clam clam
4 2 2 1.36 1.77 3.11 3.03 0.727
8 2 1 0.730 1.24 2.06 1.40 1.60
18 3 2 0.623 1.47 2.04 2.32 1.28
31 3 1 0.489 0.0470 0.240 0.272 0.155
28 3 i 0.129 0.167 0.333 0.255 6.176
52 4 2 0.804 2.31 4.36 0.983 1.22
49 4 2 0.555 1.30 0.811 0.0308 0.625
44 4 2 0.347 0.481 0.429 2.30 1.76
74 4 1 i.50 0.124 1.14 0.325 $.0848
70 4 1 0.800 0.198 0.313 1.04 0.141
66 4 1 0.333 0.556 1.69 1.21 0.176
921 5 3 0.351 0.252 0.351 2.26 0.262
101 5 2 0.388 0.0327 0.0961 0.222 0.717
99 5 2 0.204 0.179 0.0665 0.143 0.246
87 5 2 2.42 1.02 2.63 0.362 0.422
77/110° 475 0/2 0.236 0.283 0.471 0.383 0.961
i51 6 3 0.209 0.194 0.315 0.158 11.7
123/149° 5/6 1/3 0.262 0.670 1.71 2.20 13.4
118 5 1 0.650 ND¥ 0.515 ND 3.37
114 5 1 0.302 0.159 0.0760 2.42 0.391
153 6 2 0.349 0.0525 0.467 1.00 0.157
105 5 1 0.229 0.545 0.609 4.32 0.519
138 6 2 0.353 0.267 0.630 3.03 2.71
158 6 2 0.0830 0.254 0.271 ND 0.0380
126 5 0 4.13 0.156 2.46 0.297 1.61
166/187" 6/7 2/3 5.49 9.08 4.22 0.282 0.824
183 7 3 1.62 1.82 0.660 0.676 0.931
128°/167 6/6 2/1 0.212 G.708 0.311 0.124 0.127
185 7 3 0.334 0.570 0.0880 0.151 0.0354
171/156° 7/6 3/1 0.582 0.391 1.17 ND 0.201
157 6 1 0.0360 0.157 0.0620 0.229 0.131
180 7 2 0.401 0.340 0.220 0.108 0.0460
169 6 0 0.314 0.208 0.234 0.669 0.499
170 7 2 3.20 0.193 0.267 0.128 0.447
189 7 1 0.116 0.142 0.193 0.423 ND
194 8 2 3.19 0.328 0.271 ND 0.48¢6
206 9 3 0.120 0.145 0.152 0.197 0.0270
209 10 4 ND ND ND ND ND
S Congeners 33.5 27.8 35.0 32.9 48.2
* Unresolved peaks are regarded '™’ marked congeners.
9 ND: not detected
Aae) F7} 2RFEE FridE Eolnt? 3 congener®th 22 F7I¢E JedEz 83 T
PCBs 3% FolA ortho @47t AW & A ANA o e JFsHA Ak
ABA CBsE 24 o149 ortho A4E TEFE ZNFE AFOE oW $E YOEE WHO



Table 3. Distributions of PCB homolog groups in shellfishes of Nakdong river estuary.
ng/g dry weight

Erouns Clam Lam Tk TmEL Muser
DiCB 2.09 3.01 5.17 4.44 2.32
TriCB 1.24 1.68 2.62 2.84 1.61
TetraCB 4.34 4.97 8.75 5.89 4.01
PentaCB 8.92 2.63 7.27 10.4 8.50
HexalB 2.40 2.90 5.17 7.41 28.9
HeptaCB 11.2 12.1 5.64 1.77 2.28
OciaCB 3.19 0.328 0.271 ND?* 0.486
NonaCB 0.120 0.145 6.152 0.197 0.0270
DecaCB ND ND ND ND ND
> Congeners 33.5 27.8 35.0 32.9 48.2

a) ND: not detected

Table 4. Toxic Equivalents of PCBs in shellfishes of Nakdong river estuary.

ng/g dry weight

Congener IDPAC Ne. TEF(WHOQ)} G.clam Y-clam I-clam F-clam Mussel
(a) Co-planar
3,3,4,4-TetraCB 77 0.00050 0.00012 0.00014 0.00024 0.00019 0.00048
3,4,4'.5,-TetraCB 81
3,3',4,4'.,5,TetraCB 126 0.10 0.41 0.016 0.25 0.030 016
3,3',4,4',5,5 -HexaCB 169 0.010 0.0021 ° 0.0023 0.0067 0.0050
{b} Mono-orthe co-planar
2,3,4,4'-TetraCB 60
2.3.3',4,4'-PentaCB 105 0.00010 0.000023 0.000055 0.000061 0.00043 0.000052
2,3,4,4,5-PentaCB 114 0.00050 0.00015 0.000080 0.000038 0.0012 0.00020
2'3,4,4",5-PentaCB 118 0.00010 0.000065 0.000052 0.00034
2'3,4.4',5-PentaCB 123 0.00010 0.000026 0.000067 0.00017 0.00022 0.0013
2,3,3',4,4',5-HexaCB , 156 0.00050 0.000058 0.000039 0.00012 0.000020
2,3,3,4,4',5-HexaCB 157 0.00050 0.0000036  0.000016 0.0000062  0.000023 0.000013
2,3',4,4',5,5-HexaCB 167 0.000010 0.0000021  0.0000071  0.0000031 0.0000012  0.0000013
2,3,3.4,4',5,5'-HeptaCB 189 0.00010 0.000012 0.000014 0.000019 0.000042
(C) Di-ortho co-planar PCBs
2,2,3,3,4,4-HexaCB 128
2,2.3,4,4,5-HexaCB 138
2,3.3.4,4.6-HexaCB 158
2,3,4.4'.5,6-HexaCB 166
2.,2',3,3,4,4 ,5-HeptaCB 170 0.00010 0.00032 0.000019 0.000027 0.000013 0.000045
2,2'.,3,4,4',5,5'-HeptaCB 180 0.000010 0.0000040  0.0000034 0.0000022 0.0000011  0.00000046
TEQ 0.42 0.016 0.25 0.039 0.17
(World Health Organization)ol* AAl3 TEF of EAsE PCBse & 0016~042 ng/g2
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