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Residual Characteristics of Polychlorinated Biphenyls in Seafoods
in Ningbo and Health Risk Assessment
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Abstract. The composition characteristics and seasonal variations of polychlorinated biphenyls
(PCBs) in fishes sold in Ningbo market were investigated. Ten kinds of fishes were collected in
different seasons and the residual contents of seven kinds of involved PCBs were detected by gas
chromatography (GC) to discuss health risk assessment. The concentration range of PCBs was
determined as 0.06 to 3.98 pwg/kg,and PCB-52 and PCB-118 were main components. The highest
content of PCBs showed in autumn,successively followed by winter,spring and summer. The
residual levels of PCBs in marine products sold in Ningbo market were in an acceptable level. The
uncertainty coefficient of variation on PCBs cancer risk caused by pelagic fish intake was lower than
that of lower fish. The key to the health risk assessment was the detection of PCBs.
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Table 1 Information of collected fish samples

Bl & | & | & | ®
]

K /em

R i /g

K /em

P Bt /g

&K /em

PR Bt /g

&K /em

Pseudosciaena polyactis 16 60~80 17~19 60~80 16~18 50~75 14~19 40~60 13~16
Giigel Trichiurus lepturus 7 166~180 60~70 163~180 57~68 158~175 60~70 140~160 55~70
5 £ Anguilliformes 3 2000~2 030 100~108 1 986~2 000 96~100 1 880~2 000 95~100 1 690~1 900 80~93
R F i Cynoglossus robustus 3 258~280 30~42 255~270 30~40 255~275 28~39 240~260 26~32
Z 5 Al Panalichthys lethostigma 3 550~566 28~35 547~560 24~30 546~559 25~35 520~532 22~31
GRJEERES Trachinotus ovatus 3 470~485 27~33 466~488 25~30 458~475 25~33 430~444 20~29
Lfig 4 Scomberomorus niphonius 3 630~650 45~60 630~650 42~55 625~645 42~52 605~620 41~55
FLA Pagrosomus major 4 23~35 22~29 23~30 18~24 21~34 20~23 18~30 18~25
H i fi Pneumatophorus japonicus 5 260~280 25~36 255~280 23~33 260~270 21~31 220~240 20~32
e S Formio niger 6  125~140 18~24 115~132 14~21 115~128 16~20 105~130 14~20
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Table 2

different seasons

ANE A 2.11+0.10  1.16+0.01  0.15+0.03  0.06+0.01
g 2.8+0.22  2.53+x0.20 0.72+0.13  0.13+0.02
falh £y 1.21+0.01  2.42+0.19  0.65£0.03  0.07+0.01

T 3.98+0.38  2.09+0.21  0.20+0.02  0.66+0.05

Z5Ef 2.38+0.41  2.52+0.32  1.39+0.11  0.37+0.03

FUBERES  0.15£0.02  1.24£0.11  0.77£0.05  0.11=0.01

g 0.3+0.03  1.49+0.08 0.98+0.03  0.26+0.04
FLI4 0.38+0.01  0.12+0.04  0.22+0.03  0.4+0.09

Wi 1.48+0.23  0.44+0.02 0.51+0.11  0.23+0.03
5 1.13+0.04  0.43+0.05 0.34+0.03  0.21+0.03

T+ 28 UK by A Y Ak A o A 22

RS EHRAZIL 2017 FE 36 EE 41




RESEARCH ARTICLE

SU Qing, et al: Residual Characteristics of Polychlorinated Biphenyls

in Seafoods in Ningbo and Health Risk Assessment

*=3 MM E X 7k 7= fa H PCBs FT& 7 8 tb &
Table 3 Comparison of PCBs in aquatic products from

different regions in the world
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Fig. 1 Frequency distribution of PCBs in fish
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Fig. 2 Frequency distribution of PCBs InCPCBs in fish in
fish
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Table 4 Average concentrations of PCB isomers in different seasons (pgkeg)

oy 2.13-10(# %) 2014-04(% %) 2014-07(H %)
PCBos 0.24 ND 0.36 0.42 ND 0.41 0.07 0.13
(1.94) 0) 6.02) (11.34) 0) (14.67) (5.27) (11.09)
B 5.62 176 265 142 ND ND 0.84 034
(45.00) (5133) 43.78) (37.41) ©) ©) (65.39) (27.83)
POB10] 0.68 0.50 0.00 0.55 0.67 1.14 0.21 0.40
(5.43) (14.76) 0.02) (14.64) (21.63) (40.68) (16.49) (32.80)
O 1.10 0.52 1.86 0.25 0.76 0.26 0.04 0.17
8.82) (15.08) (30.67) 6.71) (24.48) (9.38) (3.50) (13.70)
B3 441 0.55 0.02 0.80 1.02 0.63 0.12 0.17
(35.35) (16.09) (0.33) (21.04) (32.56) (22.39) 9.32) (14.19)
OB 138 0.43 0.10 111 034 0.56 0.26 ND ND
(3.46) (2.98) (18.28) (9.07) (17.83) 9.13) ©) ©)
ND ND 0.05 ND 0.11 0.10 ND ND
PEB-180 0) 0) (0.84) 0) (3.46) (3.59) ©) ©)

TEND b A HY 5 5 5 7 3R £ M B RIT 5 PCBs 3 BERY LU A (%)

(0.62£0.50) pg/kg, & e i 1 AR PCB-153, 540,

£ 4.0
R 0% PCBs F3I1E 4 (0.56x0.31) pafke, & ik it 23
S AN PCB101, B % F 24825 PCBs 3 {E A ;ﬂ% ol 7
(0.26+0.26) pg/kg, ki M PCB-52, I ] :
JZ402% PCBs ¥ 14 4 (0.240.10) pgkg, & 5 05] ’
7519 Al PCB-101. g o0} .

-0.
2013-10(8kZ) 2013-12(%%) 2014-04(#%) 2014-07(H Z)

LR R A PCBs RN EET
ARG DL VLB 3, 75 T T e R E 2R R R
JFZMPCBs SR Em T LZEEMaN, TEMARE
K PCBs & et i, 1R MIEFEA 211 PCBs &
W, KEMBFERET MY, L TF)202% PCB
SEAIRAERK A B ZEYLL PCB-52 A F, EHR TR
TIEaAELL PCB-153 &, LJZMmZELL PCB-101

B3 ARAETELTZABRAHETENTUL
Fig. 3 Average value of PCBs content in fish in different

seasons

MRE S I A TR BB 2Ry, B, SRS (&
Wk, RN AR Y PCBs & i, fE/KIREE
o A LS T ORI I AR DURR A R
2, Wi, TREAaEKNE PCBs & im T LEA

AR MZEXT PCBs 19 5 Bl 2= 15 A9 22 A 3445
AR, HERERZEAIHE R T 21
BN REHE:, thT PCBs BA w5 M 1R
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AR, H B2 2= A 2= AR, WK #5748 1 & PCBs
HorryTsREANTEK, T PCBs HA A &4k

%,
23 SEBEFESTLEMAGCREEMG

22 (h [ s I RE B 46 m (2007 ) Y21 i, £ iR
FEARR 100 g/(N-H), WAKEE 60.0 kg it
S DA A 2R v 2 GRS T
B H B A I AU XU 5 5, 25 R L3R 5

*5 BEREHES PCBs BEAEBERTEELENBERNKIEH

Table 5 Maximum intakes of PCBs and carcinogenic risk indexes in aquatic products

H % K PCBs & A

352 4.67 4.03 6.63
1t/ (ng/ (kg-d))

CRI(x10™) 7.03 9.33 8.07 13.27

4.20 2.07 2.48 0.67 2.47 1.87

8.40 4.13 497 1.33 4.93 3.73
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Fig. 4 Comparison of sensitivity of the parameters
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