ISSN 0250-3301 CODEN HCKHDV

(HUANJING KEXUE)
ENVIRONMENTAL SCIENCE




w % # 3 $35 % 456

( HUANJING KEXUE) ENVIRONMENTAL SCIENCE 2014 4E 6 A 15 H

H e
AU X A B 4 M 55 -4 R A I IR R AR L v BuR KA B A AR, HE, B E(2031)
FURK B IRIKIE TV FRAR ARG -vveeeeeemmenenenees WM, IRRE, ERE U FH, EW, 2 F AR (2045)
T R 5 RASRIURL) P BB AIFIE e R, F AT, RO, B AR, KA, N T, 2 #(2052)
t*ﬂk}”iﬂ[ﬁ?ﬁtﬁﬂpﬁﬁﬁfﬁ%ﬁﬁﬂ% .............................................................................. %ﬁ%ﬁ%,?ﬁ(2060)
KLU . P DMS H1 DMSP ¥ 0 A0 UL R ZBHIFGE covvererererrmrrreeneeeens R PLAE , [ , A (2067)
ALV A7 AT M TR 5 U B SRR oovveveeeeeeeeen B, 00T AR, R, Aok, N (2075)
T PERER K AR AP S ATEFIE +oeveeeeeeeneseneeens Edok, Kb A, KAk, 25 ik, T8 (2085)
F SR DK R IR ARTE Y AE Ty BT «ovevveeeermmmmm e INEN, shr k., 4 (2091)
T B B 1 VA T U AL IR AL ST T e veveeeemm e e e et ettt
...................................................... FESCEL B AN, B, £ R, E AR, A, A, T 4 X (2099)
YSTTYR IR AS [R] RS TK SCIEFRITFGT «ovvvveeeeeemmmmmmsemmmmmm e e s e KR, 2= M, B, A (2108)
b M X T 7K 532 BT TP SOKAEZERRAE oo IEE,EE S, B A, e, AR R A A (2114)
37 i R AR P S A VR R B AR TR T BT ] v oevevmeemmmsemmmmesini e TR HHE, R EFH(2120)
L0 R EOMA SRR S IR BN e AR B, WBW, R RIS, THE, ZRB(2129)
ST AR S IRV RS R AT A RO R s A A AR g e M, el B EA L EE KA F(2139)
BRI X s W TR AR A MU [ 73 A5 RIGYPEH eveeeeeenneee JRlwesr, 2 X4 B %, LL-F A7 R, HEE(2148)
Wjﬁ?ﬁﬁk*ﬁ%ﬁ‘i%?ﬁﬁ l‘ﬂ[ﬁﬂ(*ﬂ“/ﬁ‘@ﬂﬁHLﬁE"]Eﬁﬂlﬂ ................................................... ;@ 5( tht , $ FE , %;ﬂ\:ﬁ[( 2156 )
AT E R R B BN R B R L A A R AU BN ASARAL, e eeerevrmn e R, EAM (2164)
IS TRIBE S B T Y 1T 5 V5 2 AT 30 JES DR X T TR LA TR 61 52 [T B wve oo evvmeeemmmeemmi ettt T, EAM(2171)
W EFRAEXT R AL . B REACE M RBIETY - Bonl, Fa A, KA, R AT, KE(2178)
TR R AT IS TR PAHS BUITRE SRR - evvrererrmmrermnmreemnneeteiie ettt TusE WA BEM (2185)
{4y FAEWLER R R B AR ST IO [ BAII e evvenerrmmnermmmnneiie i, B IR, EREE, T, K A(2193)
TR T EAL S BRI EF v evvreeermmnse e XA, K EEBE, ERE(2201)
TS TAT S IR I AR KA LT AU BN FEE  weevvmereeremme e S| EHE, TIEE, SUHUM, A (2209)
AF + BAF H T B IR AL T b XA RAKIGIFTY  woeeeeeeeeeeeeene wH KR RE ERCRE, BN (2216)
(T -8-FR Fems bk 737 BT R A W SR 1) & U B W SR RERIE ST -ooeeeeeeeeeeeeees A, REW RE W B R, EAA(2223)
IR T A WIS 5 R A S ARTTFIE -eeemeenenenns XA ER G, KB K, KA, 2B AR, F E(2230)
B 5/ SE RS B AR R BRI B A M LR ALTIRGE cevvevreermmmmmneermmmi e JEFE EAE, AR A, N E, EREE(2236)
L2 AR TR KX TC G5 A1 A0 SO 2 A BRI S BB Y AR A PRSI, weeveemmmmmmmmn e HFRE,ERE B8, ZA(2241)
REFERLBRIS UK B T AL oo Bk, HAAA, AT, Eawm, HA#H, 528, 2485 (2249)
FRPH AR A A WIS e (POPs) K BE B S Hi JIAgll -oveeeene 5ueld  m A, RAT, B U, EEE, N AR, Y H(2256)
TR B P R BB S P B 4 J8 10 IR R A A JRUBS AT «v v eveverermmmrermmmemii i
.................................................................................... BEE, N, B0, EAE, EH R, B RH(2264)
R Al MDA HE P RS YR SAT TS oo ok, ERF, SHG KRR, B AT, T8, B AR (272)
MR 10 i b IR BRSNS YA E T BRI ooeoeeeeemeoee s
................................................................................................... i?}j}’%‘ﬁﬁ%’ Eﬁfé\,%Udj,gﬁﬁ(ZZSl)
ST HAL RS Frex IOFFHER A FRIREE A PIREHEI T oveveeeeeseneeeesneneens A5, KR OO, F ALE (2287)
X2 Z A R AR R AR KR T SR i e RO A FREIL v KGR, B, BT, T, A, A A (2294)
BT TR SR L B T/ NERBEE BRI T cvveeerrrrmmree s BRELE B, THE, RhEA, EME(2300)
FRPER™ LU 7K 2 SR 1 4R E ) A e S B A B VR IFGE - oeeeeeeeeeeee X = EWAE,MAEE, FH, 2 BR, BEF (2305)
T ( Corbicula fluminea) AT RIZVIURY h B AR AHE LM EERENE - EF BAF ¥ KSR, XK A(2314)
A TR = eI M AR RS - W, B4, 00T, P £ FE  BEK,HHEA(2322)
DGGE M T-RFLP ﬁ*ﬁ%ﬁﬁ?%fﬁﬂ'ﬁﬂ%ﬁ%ﬁ@?ﬁﬂ@ ................................................ ESE 1 , B 7/1: , ‘}gﬁ E:| , ﬂd& (2328)
T4 BTN BB IR AR PETIEIE o, WL, % &M%, 28 INEE B, LFF(2334)
BRI He P M BRI U IS L DA 19530 M2 TR RARAPE  veveereveee s T, RE M, £, H A (2341)
M WA AR ST R R R i S A BB TEME | AR B AT A BN e eeeeeeeeemmmnn e
--------------------------------------- TR L BT, E R R R, OK, KR R, T 4R B R (2349)
B = F DX M PR AN O BRI - veveevveeeeeeees b 0 F R E B A, X 7, B k4 (2358)
T L DA ] B SR AL AR P R IR AEARAE oo evveeeeeesseeeeess HIA, B, 7 A8 (2365)
it FH VO P 22k B 20T - S T 2 R BT M B KT R e KR, R, B B, BB, T (2374)
KIAAR BT 2O KR+ T8 B A RIEIIFIME cveveeeernene WEA, BER LR, B F 2 (2381)
PRSI - 4 4 SR IR B M BR A 2 FE R TG YT eveeeeeeees RHE R AT AR KB, B LI, 8] B (2392)
VLN ANZR BAROK B R VR IR O T 4 A0 AR SOLVG YL i A cevmmeeeeeeeeeeeeeeeeninins KA, HAKS, £, B, & XE(2401)
AN M T TS Y 25 R AR S 5 T IERFIRAEALOC R ATHIT woeeeeeeeereeiiiieees BRFA %, 2R, O IR (2411)
(R BPEREVE T /NAZ T A BEDRIR, R B TEGIITIE  vvvverevemrmreeeeeeereneenennnnnnnnnnans KE EAE, HEHE,ELWE, BAEE(2419)
KAERIRMAN TR LSRRI LEAEIFTE - evveeeeeenes REE BN, 8RN R AR, /AN, BRIE(2426)
IR 45 R [RGB A SRR IT AR R N 25 £ BT R BT G ZR G NMN <oeeeveenneeneenneeeeiiiiinnnnn x| e EK | 2k (2433)

(EREYAETT A =7 (2208) (AIE B2 AR 37 ) (2400) = H.(2084,2200,2229,2391)



Vol.35,No. 6

%35 BFH 6 M H by ) %
20 0 o A S Jun. ,2014

ENVIRONMENTAL SCIENCE

HEESEHI0MEEP T RERRIERESSBEE
Y75 4 AE A 35 A XURE 149t

FYRS 2 et HER R R 5K

(1. Wb gll R BRI S b ARE 0710005 2. S EBMER A SHEFT L, L5 100085)

WE . 28508 (PCBs) A St MAEME R, BOA LS ARSEER IR AEAE NG R Z —. 28R IEKEEY b
B, R A2 F 0 PR S0t A AR BB 7= A — s ). Wil X B AR08 | I MR BOK T8 55 PCBs MR v e HERCIR i
X I DX, PCBs 77 A 19 90 58 15 % B i 1l 1) N AR A B A (R T 9 58 /0. AR BIF 5 ) L s 4 B SO %/ 5 4 P B 3% ( HRGC/
HRMS) & YO T i X 10 FOAS [] 28 9 e 24 2 SR (d1-PCBs ) AR 7~ M PCBs #E4T T 40 #T. 12 F dI-PCBs 19 & i
(LIBETT) H28.9 ~1067. 6 pgeg ™", Hrfr PCB-118 H1 PCB-105 /& 35 Tk A, Tk 40 & 41% ~56% F1 15% ~21%.
$5 7”1 PCBs ROk B2 I B2 185. 5 ~8371. 7 pg-g ™', Hith PCB-153 Fl PCB-138 J2& 3 B A4 STk 4044 | STlk 243 BilJ2 27 % F122% .
55 AN H A SR A BT ST AR L S X K fH PCBs 5% B 48 A TR - | o A At B XUR: HE A/,

KW AR EIOR; TR WO AFENEK A BhE XK KT

FESES. X56; X820.4 XEKFRIRED. A XEHS: 0250-3301(2014)06-2281-06 DOI: 10. 13227/j. hjkx. 2014. 06. 033

Levels Distribution and Risk Assessment of the Indicator and Dioxin-Like
Polychlorinated Biphenyls in Ten Different Species of Marine Fish of Bohai Bay,

China

WANG Sha-sha"*, GAO Li-rong”, TIAN Yi-ling', ZHU Shuai’, ZHANG Qin’

(1. College of Food Science and Technology, Agricultural University of Hebei, Baoding 071000, China; 2. Research Center for Eco-
Environmental Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract : Polychlorinated biphenyls (PCBs) are highly lipohilic compounds with high metabolic persistence and toxicity. PCBs tend to
accumulate in the aquatic food chain and make fish a source of various environmental toxicants to humans. Industries in the Bohai Bay
include iron and steel smelting, cement manufacturing and waste incineration, which are potential emission sources of PCBs. In this
study, risks and potential effects of PCBs in the Bohai Bay were assessed. Twelve dioxin-like polychlorinated biphenyls ( dI-PCBs) and
seven indicator PCBs in marine fish samples were analyzed by High Resolution Gas Chromatography/High Resolution Mass
Spectrometry (HRGC/HRMS). The concentrations of dl-PCBs in marine fishes ranged from 28.9 pg-g™' to 1067.6 pg-g™' wet
weight. The concentrations of indicator PCBs were between 185.5 pg+g ™' and 8 371.7 pg+g™" wet weight. PCB-118 and PCB-105
were the major congeners of the dI-PCBs congeners, which contributed 41% -56% and 15% -21% , respectively. The predominant
indicator PCBs were PCB-153 and PCB- 138, which contributed 27% and 22% , respectively. The concentrations of dl-PCBs and
indicator PCBs were relatively low as compared with those in other studies.

Key words:indicator PCBs; dI-PCBs; different marine fishes; Bohai Bay; risk assessment
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Table 1  Information collected for fish samples
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Table 2 Concentrations of 12 dioxin-like polychlorinated biphenyls and the lipid content in different species of marine fishes

EES7] Lh i e H £ il il ZEfh LN gl AAHS  Gof fig fh
CB-77 4.4 8.5 22.7 4.0 30. 1 2.5 18.7 7.3 21.7 3.5
CB-81 1.6 1.2 4.7 1.3 0.3 0.5 3.4 0.8 9.2 0.4
CB-105 13.6 26. 8 226.6 29.9 38.1 12.5 65.2 14.3 60. 4 6.1
CB-114 2.2 2.7 16.2 4.2 5.9 0.9 6.6 1.2 6.9 0.6
CB-118 33.2 63.9 583.1 80. 1 113.6 39.5 149.5 34.7 141.9 11.9
CB-123 7.0 12.6 72.1 10.2 25.8 6.1 30.6 5.1 32.3 2.1
CB-126 0.9 1.1 4.2 2.0 3.7 0.5 1.2 0.5 2.1 0.3
CB-156 5.4 7.2 80. 4 19.7 16. 1 4.3 25.0 4.1 33.9 1.8
CB-157 1.8 3.2 20.0 5.0 5.1 1.4 7.9 1.1 9.9 0.7
CB-167 2.7 4.5 27.5 6.9 7.2 2.2 7.7 1.8 10.6 0.5
CB-169 0.2 0.7 1.2 0.9 0.9 0.1 6.6 0.2 1.3 0.2
CB-189 1.5 2.8 8.9 7.9 3.6 0.6 5.0 1.0 8.9 0.8
WHO-TEQ 0.10 0.14 0.49 0.23 0.41 0. 06 0.33 0. 06 0.26 0. 04
NeNi & &/ % 0.49 1.01 8.74 2.78 4.14 1.71 8.07 3.17 9. 86 0.73
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2.2 7 FpERRYE PCBs 19 BKF

H %3 W LUE 7 FiHE /R 9 PCBs 76 A )
iy YLk S 22 AR K. 7 48R P PCBs 76 A
] fa B MR AE 185.5 ~8371.7 pgrg ™' Z M), H
L PCBs &Lk B B KA 02 fil 1, S 8371.7
pgrg”l, B4 fa A PCBs Wk BF R K, b 185.5

pgeg ' MR A A b O AU BT X S R b
PCBs il /& T BR & #5 #E, #L & PCBs L PCB-28
52,101, 118, 138 153, 180 M F1it, /T 2.0
mg-kg ™', H.tp | PCB-138 fl PCB-153 ¥ i /N F
0.5 mg-kg """ AHFIE K BL, BT A KE S 358 41K
TP 4 1A R A o

#*3 ATRi&ES 7 #MIERYE PCBs HEE/pg-g™'
Table 3 Concentrations of 7 indicator polychlorinated biphenyls in different species of marine fishes/pg+g '

Ry g L H £ ol gl EAgidl T 585 Ll HAXRS  Dof i fn
CB-28 136.2 253.5 770.7 126.0 328.5 272.6 261.2 82.6 237.5 59.7
CB-52 59.8 654.8 1205.3 64.3 180.0 45.6 147.2 34.0 214.7 13.8
CB-101 106. 1 175.9 1505.3 101. 8 246.4 88. 1 245.2 63.2 1316. 1 15.2
CB-118 33.2 63.9 583.1 80. 1 113.6 39.5 149.5 34.7 141.9 11.9
CB-138 126.3 179.3 1930.9 234.0 225.1 115.5 468.2 99.1 1481.2 32.1
CB-153 153.0 261.6 2365. 1 261.8 281.0 141.5 495.6 115.2 1693.9 43.9
CB-180 43.4 61.2 11.3 97.0 47.6 40.3 139.2 31.0 460. 2 8.9

Z7CBS 658.0 1 650.2 8371.7 965. 0 1422.2 743. 1 1906. 1 459.8 5545.5 185.5
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Fig. 2 Congener profiles of seven indicator PCBs in different marine fishes
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