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Fig.1 Sampling sites
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Tab.1 OCPs and PCBs residues in different species from Laizhou Bay and offshore sea areas of Dongying City
HCHs (pg/kg) PCBs (ng/kg) DDTs (ng/kg)
( ) 2 0.536—0.728 0.632 0.238—0.876 0.557 2.38—3.03 2.70
( ) 3 0.311—0.406 0.354 0.191—0.798 0.449 2.63—14.6 8.78
( ) 7 N.D.—1.93 0.547 N.D.—0.740 0.409 0.720—19.9 12.7
12 N.D.—1.93 0.513 N.D.— 0.876 0.443 0.720—24.0 9.99
() 15 N.D.—5.71 1.07 N.D.—3.71 0.692 2.19—304 39.0
L5 20 N.D.—2.10 1.05 0.11—1.46 0.794 6.10—43.0 20.9
1 1.65 1.65 4.67 4.67 8.40 8.40
36 N.D.—5.71 1.08 N.D.—4.67 0.860 2.19—304 28.1
() 3 0.279—0.418 0.334 N.D.—1.00 0.468 0.435—5.38 2.31
11 0.351—4.59 1.29 0.131—1.54 0.617 1.44—12.7 3.97
14 0.279—4.59 1.09 N.D.—1.54 0.585 0.435—12.7 3.62
12 N.D.—0.414 0.186 N.D.—0.676 0.225 0.122—1.19 0.424
2 3.13—4.46 3.79 0.243—0.681 0.462 1.61—1.84 1.73
23 N.D.—2.72 0.429 N.D.—6.51 0.742 1.27—12.2 3.42
37 N.D.—4.46 0.803 N.D.—6.51 0.560 0.122—12.2 2.36
L3 16 0.067—4.04 1.40 N.D. —3.49 0.617 1.86—23.8 11.9
46 N.D.—4.67 0.674 N.D.—4.37 0.485 0.487—7.46 2.27
fiig 8 0.160—1.89 0.667 N.D.—4.59 0.710 1.55—20.3 8.92
21 0.316—3.99 0.898 0.148—5.46 0.648 5.12—59.6 14.0
4 0.200—0.362 0.247 N.D.—0.446 0.285 9.43—15.4 12.6
5 0.509—1.66 0.852 0.117—0.848 0.353 11.7—16.2 14.0
fiff 16 N.D.—2.18 0.638 0.130—2.49 0.679 1.14—243 7.99
12 0.253—2.58 0.802 0.307—1.80 0.707 7.46—18.1 12.0
5 0.298—0.641 0.436 0.142—0.602 0.350 6.93—12.04 8.99
fif 3 0.126—1.65 0.656 0.141—0.903 0.407 0.405—1.08 0.657
136 N.D.—4.67 0.860 N.D.—5.46 0.620 0.405—59.6 10.1
S20
, (8.9749.78)ug/kg  (9.53+7.96)
, HCHs DDTs PCBs pe/kg,
2 3 4 DDTs ,
HCHs PCBs [ (11.9%29.0)ug/kg, S04 SI5 S20 ,
1 (1.56x1.51)pg/kg (0.7262%0.930)ug/kg] 34.7ug/kg (18.6%22.8)ug/kg (49.7%103.8)ug/kg,
[ 0 (0.641%0.815)ug/kg S20 DDTs
(0.57320.640)ug/kg] DDTs [ (5.4026.33) 304.4pg/ke,
ng/kg] [ (11.9429.0)ng/kg] I§ DDTs ( 1 )
HCHs K02 K04 , 146 1.19 19.9
K06 K07 , (1.76=1.24)ng/kg 43.0pg/kg, DDTs
2.38ug/kg  (2.124+1.80)ugkg  (2.47 == 1.69)ug/kg;
PCBs K04 KO07 , 2.89 2.3
pe/kg  (1.312%1.52)ug/kg, KO2 K04 K06 KO07
s HCHs PCBs HCHs , a(y)-HCH/HCHs
DDTs K06 K07 HCHs
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Fig.2 HCHs concentrations in organisms from the different sites (the dotted lines means average)
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Fig.3 DDTs concentrations in organisms from the different sites (the dotted lines means average)
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Fig.4 PCBs concentrations in organisms from the different sites (the dotted lines means average)
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Fig.5 Averaged fractions of HCHs at different sites
B PP-DDT ] oP-DDT (J PP-DDD W PP-DDE
100
=~ 80
X
3
ﬁ 60
¥
2
% a0
[m]
[m}
20

O%i K3 K5 K7 S2 S4 S6 S8 S10 S12 S15 S17 S19 S21 S23 S25 S27 529
fiativ}

6 DDTs
Fig.6 Averaged fractions of DDTs at different sites



1330

44
, ; ( ( , 2011),
,2011), ; 2005—2008 , K04 KO07 , 4
( ,2011) 2.5
, 2 )
DDTs 235 HCHs DDTs PCBs
( , 2004;
s s , 2007);
s DDTs ( , 2002)
, 3 ( 9), HCHs PCBs 45%
PCBs 2007 (Liuetal, DDTs 0.5, HCHs PCBs
2007) R . DDTs 3 55% DDTs
, PCBs [CRI = Cix<CWxql, Ci
, , , CW
PCBs , 0.1kg/(60kg-d) , ql
R2 TREBEHEEME HCHs 28K
Tab.2 HCHs concentrations in organisms from different sea areas
N.D.—4.67(0.860) 0.279—4.59(1.09) N.D.—5.71(1.08) N.D.—1.93(0.513)
( ,2010) N.D.—4.02(0.800) N.D.—0.83(0.084) N.D.—1.21(0.359) N.D.—1.53(0.298)
( ,2010) 0.310—3.40 — — —
( ,2007) 0.30%0.18 0.07 0.160=%0.07 —
( ,2011) — — — N.D.—40( )
( ,2011) — — — N.D.—20( )
*3 AREIBEHEEYAF DDTs 2 2 L
Tab.3 DDTs concentrations in organisms from different sea areas
0.405—59.6(10.1) 0.435—12.7(3.62) 2.19—304(28.1) 0.720—24.0(9.99)
( ,2010) 0.891—310(104) ND—2.87(1.22) 8.04—126(45.4) 0.184—66.9(14.8)
( ,2007) 57.1452.9 10.2 56.64:24.9 —
( ,2008) — — — N.D.—40( )
( ,2011) — — — 77.0
( ,2010) 0.740—26.73(9.48) — — —
x4 TEBEHEEYEKF PCBs B E IR
Tab.4 PCBs concentrations in organisms from different sea areas
N.D.—5.46(0.620) N.D.—1.54(0.585) N.D.—4.67(0.860) N.D.—0.876(0.443)
( ,2011) — — — N.D.—0.727(0.13)
( ,2010) N.D.—224.5 N.D.—10.2 N.D.—28.6 N.D.—30.5
(Liu et al, 2007) — — — =15
( ,2008) — — — N.D—7( )
( ,2011) —_ — — 23.0
( ,2011) — — — N.D.—80( )
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1, 6, CRI=10™
(Karen et al, 2003; ,2013)
a-HCHs [(3-HCHs y-HCHs DDTs PCBs
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Tab.5 HCHs, DDTs and PCBs’ pollution indexes of organisms from Laizhou Bay and offshore sea areas of Dongying City

Pi<0.5 0.5=<Pi=<1.0 Pi>1.0
(ng/kg) Pi % Pi % Pi %
HCHs 20 0—0.23 100% — — — _
DDTs 10 0.012—0.472 45% 0.512—0.987 20.4% 1.02—30.4 34.6%
PCBs 100 0—0.065 100% — — — _

#6 FMIERFEERBBENEAS HCHs 71 DDTs BB E R 155

Tab.6 HCHSs and DDTs’ carcinogenic risk index of organisms from Laizhou Bay and offshore sea areas of Dongying City

a-HCHs B-HCHs y-HCHs DDTs PCBs
(X) (X) (X) (X) (X)
ql[(kg-d)/mg] 6.3 1.8 1.3 0.34 2.0
CRI(x107%) 0—0.15(0.013) 0—0.099(0.016) 0—0.012(0.00093)  6.92x10*—1.73(0.058) 0—0.22(0.02)
34(8): 1260—1269
, , , 2007.
(1) HCHs PCBs , 29(2): 51—
s HCHs PCBs 58
, H, , 2011.
; DDTs , 32(2): 445—
451
) HCHs DDTs ’ , 2008,
; HCHs DDTs ,29(5): 1336—1341
, DDTs , , , 2011.
), DDTs ,33(2): 10—17
, , , 2013.
3) DDTs , ' » 299
, 2001.
) ) . GB18421-2001. : ,
DDTs 1—3
, 2002.
,5—38
, 2007. , 1989. —
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, , , 2001. , , , 2003.
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RISK ASSESSMENT OF OCPs AND PCBs IN ORGANISMS IN LAIZHOU BAY
OFFSHORE AREAS, BOHAI SEA

LIU Hui-Hui"“?, XU Ying-Jiang"? ~DENG Xu-Xiu’, ZHANG Hua-Wei’,
SUN Yan"?, TIAN Xiu-Hui"?, GONG Xiang-Hong"*

(1. Shandong Marine Fisheries Research Institute, Yantai, 264006; 2. Shandong Provincial Key Laboratory of Restoration
for Marine Ecology, Yantai, 264006, 3. Yantai Shanshui Seafood Co. Ltd., Yantai, 264006)

Abstract
Laizhou Bay off Dongying City, Bohai Sea, North China. Residues of hexachlorocyclohexane (HCHs), dichloro-diphenyl-

In May 2011, some 235 organisms (including fish, mollusk, crustacean, and octopus) were collected from the

trichloroethane (DDTs), and polychlorinated biphenyls (PCBs) were detected in gas chromatography. The residue levels,
distribution characteristics and composition of HCHs, DDTs, and PCBs were scored; and the risk to human health were
assessed. The results show that, concentrations of HCHs, DDTs, and PCBs in the organisms ranged from ND (not detect-
able)—5.73, 0.122—304, and ND—6.51pg/kg in wet weight, respectively. Deduced by the component rations of isomers,
there was no new HCHs pollution in the study area, but new DDTs in two sites. Compared with the other studies, the PCBs
levels in the organisms in the areas were the lowest, while the HCHs and DDTs were in the middle levels. The pollution
indexes of HCHs and PCBs were below 0.5, indicating that the organisms in this area had not been polluted by HCHs and
PCBs. Fifty-five percent of the pollution indexes of DDTs ranged from 0.512—30.4, which means that 55% of the organ-
isms from the studied area had been more or less polluted by DDTs. The residue levels of HCHs, DDTs, PCBs were below
the maximum residual limits that adopted internationally. Assessed with the method suggested by EPA, in the case of the
study areas, the carcinogenic potential arising from the exposure to HCHs and DDTs by intake of these organisms was
within the acceptable range.

Key words OCPs; PCBs; risk assessment;

Laizhou Bay and offshore sea areas of Dongying City; organisms;

contamination status



