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Characteristics of Distribution of Dioxin-like PCBs
in Fish from the Han-river
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Dioxin-like PCBs are multimedia pollutants, which are ubiquitous in the environment at normally very low
concentrations. Their main sources are chemical, industrial and combustion processes. It is important to under-
stand their environmental behavior, such as transport, deposition, sink and degradation because of the toxicity
and bioaccumulation of them. In this study, the 12 species of PCBs among the 209 species of PCBs in fish
were researched and discussed. We selected one of the samples and then also analyzed PCBs level of spawn
and liver of the sample and examined a degree of bioaccumulation of PCBs and possibility of handing down.
The PCBs levels in carp and crusian carp muscle were 1.31 pgWHO-TEQ/g and 0.75 pgWHO-TEQ/g, respec-
tively. In carnivorous fishes, the PCBs level of Erythroculter erythropterus Basilewsky was 3.62 pgWHO-TEQ/

g, ussurian bullhead 10.85 pgWHO-TEQ/g, Korean bullhead 1.24 pgWHO-TEQ/g and Far Eastern catfish 2.92
pgWHO-TEQ/g. The PCBs WHO-TEQ value of liver and spawn in Far Eastern catfish was about 1.5times and
1.9 times as much as that of muscle respectively.
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Table 1. PCBs total concentration in fish muscle (pg/g, wet weight)
. Erythroculter
. Far Eastern Ussurian
Name Carp crusian carp catfish bullhead Korean bullhead euythropterus
Basilcwsky
77-TCB 11.505 14.656 23.439 97.524 5.656 39.418
81-TCB 69.779 41.932 67.813 228.813 55.624 80.349
105-PeCB 241.943 410.992 1305.282 5379.859 478.174 1299.077
114-PeCB 22.222 36.341 118.349 490.974 37.489 124.975
118-PeCB 666.338 1134.942 3753.29 14652.859 1347.692 4198.061
123-PeCB 85.944 157.579 444.999 1719.658 157.665 577.325
126-PeCB 11.391 4.701 20.136 70.746 9.043 24.639
156-HxCB 86.498 151.258 501.305 2110.922 184.604 735.338
157-HxCB 16.146 26.072 93.508 388.251 34.226 136.007
167-HxCB 90.631 67.045 242.309 981.093 84.116 379.269
169-HxCB 0 0 0 43.25 0 3.127
189-HpCB 1.373 13.066 48.978 226.878 19.031 55.651
Sum 1303.77 2058.584 6619.408 26390.827 2413.32 7653.236
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Fig. 1. The Relative abundance of PCBs in fish.
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Table 2. PCBs level in fish muscle(WHO-TEQ pg/g, wet weight)

. . Erythroculter
Congeners Carp crusian Far Eqstern Ussurian Korean euythropterus
carp catfish bullhead bullhead .
Basilcwsky
77-TCB 0.01 0.00 0.01 0.02 0.01 0.01
81-TCB 0.00 0.00 0.00 0.01 0.00 0.00
105-PeCB 0.02 0.04 0.13 0.54 0.05 0.13
114-PeCB 0.01 0.02 0.06 0.25 0.02 0.06
118-PeCB 0.07 0.11 0.37 147 0.13 0.42
123-PeCB 0.01 0.02 0.04 0.17 0.02 0.06
126-PeCB 1.14 0.47 2.01 7.07 0.9 2.46
156-HxCB 0.04 0.08 0.25 1.06 0.09 0.37
157-HxCB 0.01 0.01 0.05 0.19 0.02 0.07
167-HxCB 0.00 0.00 0.00 0.01 0.00 0.00
169-HxCB 0.00 0.00 0.00 0.04 0.00 0.03
189-HpCB 0.00 0.00 0.00 0.02 0.00 0.01
Sum 131 0.75 292 10.85 1.24 3.62
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Fig. 2. The mean of relative abundance in fish muscle
(WHO-TEQ value).
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Fig. 3. PCBs congeners in Far Eastern catfish.

4.4 B
1. 12709] o] x] PCBs9 F&S+x 1,304py
g~26,391pg/g®  VEFSE R, 105-PeCB7F 19%,118-

PeCB7} 55%% A8k 9lo] ©
FEo 79%E AL i)

2. Joje} Boje] Z&=Hd|X 9] PCBs= 77} 131
pg-TEQ/g, 0.75 pg-TEQ/g, °lN 2, 7F33.62 pg-
TEQ/g, ™&73°]10.85 pg-TEQR, EA7 124 pg-
TEQ/g =222 H7]oAe 292 pg-TEQ/gS = YERY,
24421 YJou} FojdM R}t §4A421 AR, tiE
780l FolA PCBsY &57F =3hth.

3. H 7oA el WHO-TEQ#-S 28292pg WHO-
TEQ/g, 7+ 45pg WHO-TEQ/g, ¢ 5.4pg WHO-
TEQ/g ©1th. thAl o)A PCBs7 AU Z 02
T IS HETE ol g B We] SAHHE s &
/\ o]gi];],

] =

5 congeners’| &



3 3715 Dioxin-like PCBs2] #-% 54

1) AESEA, “FHFHA, 1999, 96-143, 197-241.

2) R, “FFHAT, 2001, 421-426.

3) European Commission DG Environment, UK Department
Environment, Transport and the Regions (DRTR),
Complilation of EU Dioxin Exposure and Health Data,
Task2-Environmental Levels, and Task3-Environmental
Fate and Transport, 1999.

4) =1, REE-EEiA), 1997, 19(5), 569-580.

5 HA7A, A, AAF, £9 5, “Colored illustra-
tions of the freshwater fishes of Korea", A,
1990, 29-152.

6) urunthachalam Kannan, John P Giesy, Standard
operating procedure, Exraction and Analysis of PCBs
and Non-ortho Coplanar PCBs in Biological Matrices,
Ver. 1.1, 1998, 1-17.

7) U. S. EPA method 1668, Chlorinated Biphenyl
Congeners in Water, Soil, Sediment and Tissue by
HRGC/HRMS, 1999.

8) FHIAHATY, “FIFAELHAP, 1996, 47-86.

9) Robert W. Gale, Janes N. Huckins, Jimmie D. Petty,
Paul H. Peternan, Lisa L. Williams, Douglas Morse,

10)

11)

12)

13)

14)

Cidiay 215

)

r

Ted R. Schwartz, Donald E. Tillitt, Environ. Sci.
Technol, 1997, 31, 178-187.

Susan Y. Huestis, Mark R. Servos, D. Michael
Whittle, Michael Van Den Heuvel, D. George Dixon,
Environmental. Toxicology and Chemistry, 1997, 16,
154-164.

Pavel Gregor, Hana Hahsloa, Vladimir Kocourek and
Hacob de Boer, Quality assurance in planar PCBs
analysis validation of the method and results from
freshwater fisg analysis, DIOXIN 2000, 2000, 45, 134-
137.

L. Muller, E Meugebauer, H. Fromme, Levels of
coplanar and non-coplanar polychlorinated biphenyls
(PCBs) in eel and sediment samples from Berlin/
Germany, 1999, 43, 397-400.

Youn-Seok Kang, Toru Taniuchi, Shigeki Masunaga,
Junko Nakanishi, Temporal Trends of PCDDs/DFs and
Dioxins-Like PCBs in Preserved Fish Samples from
1953 to 1999, DIOXIN 2000, 2000, 46, 318-321.
T. M. Kolic, K. A. MacPherson, E. J. Reiner, T.Gobran
and A. Hayton, A comparison of TEQ contributions
from chlorinated dioxins, furans and dioxin-like PCBs
in Great Lakes fish, 2000, 46, 562-565.



	한강 물고기중 Dioxin-like PCBs의 분포 특성에 관한 연구
	최용석·엄정훈·정종흡·엄석원·김민영
	서울특별시 보건환경연구원 미량물질분석팀


	Characteristics of Distribution of Dioxin-like PCBs in Fish from the Han-river
	Yong Suk Choi, Jeung Hoon Eom, Jong Heub Jung, Seok Won Eom and Min Young Kim
	Micro pollutant analysis team, Seoul Metropolitan Government Public Health & Environment research...
	Dioxin-like PCBs are multimedia pollutants, which are ubiquitous in the environment at normally v...
	Key words�:�Dioxin-like PCBs, fish, bioaccumulation, pgWHO-TEQ/g,
	1. 서  론
	2. 실험방법
	3. 결과 및 고찰
	4. 결  론
	참고문헌





