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o OE: SRl E R R VR Y ) R R X TV IR TS Y T AR . AP K AR AR
Z AR (Polychlorinated biphenyls, PCBs) i & it 41 BAFAE S L5200 P R IE A it R XUR: , 2023 4F 3 H =
6 H RAEFF 137 37 Fhok A= A 9 53 5, SR FH GC-MS/MS K& H LAl i 41 ' PCBs [R) 2 40 1) 75 12 A4

JARAE o 5 5 R M R T PCBs 5 it

52 R 2R, FE 25 A #E M 24 4 (Toxic equivalent quantity, TEQ) Fil{g

R AU PEAS B AR A B 2 KUK o 45 2R R, S, PCBs 7 &4 5.70~338.17 ng/g AR E (lw) , LIS AN S S
A, TRME/RPE PCBs % &t 5 A4 PCBs 7 i &2 b 2 MEAH ¢, PCB 138 Ml PCB 153 2 EZ ik, AR AE 92851
6] 8 PCB & b FIAL R 25 S5 A 2, HE P & 1k 5 logK, (H S MR 56 R (B0 7) , SRR i S ST
SRR 0 R E A E . PCBs BB 24 55 ND~9.42x 107 ng TEQ/g, IEBUE KUK (HI<1) FIEUE KUK
(CRI<10™) B4b F A 4552 Fu il o AHIFIE A L 377K A A W B U5 A 47 B N 28 (e B2 XU 2 AR 1 B i) 2%

et

KR 2 AR KA WAFRRE s LRV 4 5 SN R U I 5 41l ds

HESES: S912 SERAREED: A

Z @k 7K (Polychlorinated biphenyls, PCBs)
JE— W RO IA 1 A SRS [R50 9 S AR
MM 2 @5 TFREAEY, B4 mERER
Py AL 4 5T, B4 T 1 1 i A SR A
Bz T T SRR A Sy A R AR
M5 4L ¥ (Persistent organic pollutants, POPs) , /&
& PCBs U k25 FH 247 AT ] 7E P45 rh K D i 78
I KA LK B 2, R 2Bk A
JZAAAER . PCBs [KH: fmi AR v 1 A I 2212 1
Fetk, G KA AR NE R, KR RS
Bl PP EZ R, [AlE), PCBs 7E4 &
TR R AR I R E R ARG AT
SRR Dy R fa

IKAEAE R I PCBs B IR AE KT A2 445
TR QS 38 5 kA B BRAR P BT (AN 4y

rfE B EA: 2024-12-25 f&E B : 2025-09-16

WK ESE) YRR DL A BES R Cank
R AR MO IR T A ) DI G, (IRE FRK
SRR, QNI AR 38 A SRR R
fih 527 05 G 1T (R IR KOV AR W R IR
ZRNE Y BT e SRR, = e i 4
SUMEREYE USRS R Y PCBs' ', WU 217
gea Rl Ea iyl N v 1 W oo =1 D e W S
ok R 6 Fh B AR Y B ob, PCBs & A
20.2~25 958.0 ng/g M it i , 2 B W] Sk i ) A A
etk . EQANI %M 57 T 1 2k 3 #H Chenab 1]
11 b £ 25 i PCBs 5 , Hod Py £ 1k £ 2 Y
SPCBs & 4 2.5~108.0 ng/g it , M H £k fa
24 3.1~93.7 ng/g M BT it , AT E 7 AR il BRE KUK o
Fr b e v B R R i T 7 A
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T BRI AR A AR A VT = A U s — Bk T A A
Tl Ak s BEAE R B IX, Sl a3 R 2 2 5 Y
TGP, PCBs ISR RE M UERE AR 2B e
VRN PR X A S B 5 N et R
BT VTR o PR, A 5 8 1 AT A L
37 R KAz A By vh 41 Fh PCB [R] 2 9 09 75 L FRAE Kz
SEA R 2, I VPAl L R U , S #F Ll e 3 28 2
IRBECEE il B RO R Ak R B AL T
BleE A, bk SEBLS 1L a3 1) ] RSl K it
TEERRE,

1 MRS IE

1.1 SHARREBRESHERRE
L1l AR XA

FF L3 37 67 T VT 0 2R B 5 1), 29°30'N~
31°00'N, 120°30'E~125°00'E, i F1 24 5.3x10*km?,
SRR E R R IR o 2 X B AN T R TR
YLV A SSICAL , 52 105 5 FE00 5 V5 Wz Y A1l
B KA SE BRI R B AL RS2, oK A4
PEAL T 0B IR LS R AR AR R R
FFLA AR P2 B = 240 1.3 100 ¢, AR A /)
pg G R IREN S Ly s e o 3 N W N
UL IR E G R EEAL S AR
X
1.1.2 FEfCREE

AHI 5T BT U K (0 A= W R i R VAR T K
FERFIE T T 2023 4 3—6 H il iz B 4 RVl
7 RS . SRl K A A Y R R o 2
WA CHiT VT A 28 ) G T B e B ) (Rl 2R )
CHETEFEAY A 5R) o FERESE 37 W Fh R 55
25 Fp e SFERZS 3 FPEERE 2 FPIE RS 1R D
JERFFSL R A HiE s Bk 1
o 18 B EJE XA YR SRR RS
AW AE B TR . X T YRR R AR e
PR AN R B T 3 AN /INFI BT S AR L A= 4
WURIAEAS , I Wik BEREATR 5 B 1 R A REA, D
P/ S D) A AR 25 S o 2R O TR 4
21, MR L7 BUE AR WLIA, BE S L 25t Jn
WOE BONL PR SRS ot BB 2 3 e LI, Sk RE 26
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FE SRR NLA, 12 28 2 72 BUB LA b B
i, YRR AR T A8 T OlUE -20 °C, L R 4T 4
Hro
1.2 SR An A4

A B (ARG IE O e CRER ) | H
(HPLCZO) ¥ F bt & R g vl TIEH (AR 2%)
W FAT TN 7l . PCBs RAR (7% 41 Ff PCB #4k
PCB 17 .PCB 18 .PCB 28 .PCB 31.PCB 33.PCB
44 PCB 49.PCB 52.PCB 70.PCB 74 .PCB 82.
PCB 87.PCB 95, PCB 99, PCB 101, PCB 105,
PCB 110, PCB 118, PCB 128, PCB 132. PCB
138 .PCB 149 .PCB 151 ,PCB 153 ,PCB 156 .PCB
158 . PCB 169 .PCB 170 PCB 171 .PCB 177 .PCB
180, PCB 183, PCB 187, PCB 191, PCB 194,
PCB 195 .PCB 199 .PCB 205 .PCB 206 .PCB 208 .
PCB 209, #J&F 200~800 mg/L) W T 02si 24 &, PY
SA0E) — F 5 (TCMX) il 1 U R 526 (PCNB) 1 [
02si A Al . BERE %A R (Bio-Beads S-X3) #ll
fik JZ (Silica gel 60, 0.063~0.200 mm ) 73 51| g [ 55
£ Bio-Rad 2\ H) FIfE [E Merck 23 Al o
1.3 tEMAETAbE

FES R VR TR FS BB R A o KBS T
PIAKEBE T OB A Ry A, ke E AU .
ANEES TN 1 ng TCMX B35 759 , R
3R 7 A BUAY (Accelerated solvent extractor,
LabTech, b 5% ) #1473 MEFR R H , e 75 K W 4
FESh o BRI & e R HE R FIRREN
JI W o R R P e 2 L o R IR R TE
FIH GPC 22 B g I A H A K 2 F 309 -
VOECKE) VO BE) =11 BEBAE A, Jf e sR
VR . WA A IR PR M & 28 L Rk 4, HIE
ORI SR AT 229 1 mL. BRI 1)
VUG 75 8 22 35 15 AR 1 SPE A Hh afE — 25k i A
5785, 10 mL IF C BEVE N SPE 4, 15 2 F1 4147 .
7mL V(IECSE) : VS5 )=1:1H13 mL 54
e 4k B2 PR SPE A , #5241 43 F2. AR R VE TR
Wai, MA 1 ng PCNBAE N NAR, &R &
100 pLARAF .
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Tab.1 Sample information of aquatic organisms from Zhoushan fishing ground
o ‘ . . RESIINS A R E R
B ?@ il FER AR T\{A T4 gﬁ'—v . Average Average Av'er.age )
Species Sample name Latin name Abbreviation body length/ body mass/g lipid Sex
mm content/%
SR D7 IR Takifugu obscurus TO 140 62.4 2.3 M
palfie) Psenopsis anomala PPA 89 8.1 2.8 F
Ruifa Larimichthys crocea LC 144 38.1 20.7 F
J145% Coilia nasus CN 279 27.6 23.8 M
gl Trichiurus lepturus TL 679 150.2 10.2 F
TRAR [ fifl Minous monodactylus MMD 135 50.0 2.4 F
SR Coilia mystus CM 195 24.8 18.6 F
A0 Nibea albiflora NA 195 117.2 19.9 M
HEHY Setipinna taty ST 169 31.6 12.6 F
LLARFHFRR Odontamblyopusrubicundus OR 157 7.0 2.2 M
T 3 Muraenesox cinereus MC 430 64.0 12.1 F
N Ik £ Johnius grypotus IG 190 86.5 9.4 F
2 e s T B 2 Chrysochir aureus CA 281 2498 4.6 M
Fish Sl Sk g Collichthys lucidus cL 147 345 10.6 F
LRfEfh Chelidonichthys kumu CK 115 12.1 8.2 M
T3kt Harpadon nehereus HN 254 63.6 9.7 F
5 B 5 Decapterus maruadsi DM 130 124 9.6 M
j7REeN Miichthys miiuy MTM 354 258.0 3.4 M
[Cipiie ] Dysomma anguillaris DA 392 56.2 18.6 M
JINEE £ Larimichthys polyactis LP 175 46.5 7.1 M
EiiP SRy Jaydia lineata JL 86 10.1 34 F
LR Pampus argenteus PA 175 25.0 27.7 M
LB 5 purz :’:f;ojj;‘lsms cp 200 333 1.8 M
rh ARl Arius sinensis AS 265 124.7 7.2 F
HrAEHTFLER Chinensis steindachner CS 143 11.4 1.7 F
I LG X A Parapenaeopsis hardwickii PH 106 12.4 3.5 -
EEp S Exopalaemon carinicauda EC 40 0.6 5.8 -
WRZE Shrimp IG5 X IR Batepenaeopsis tenella BT 65 2.4 4.2 -
JHE JTUR Trachypenaeus curvirostris TC 105 12.4 4.1 -
BREESKER TN Solenocera crassicornis Sc 81 5.9 3.5 -
SR Scylla serrata SS 117 309.4 2.9 M
%% Crab EEN Charybdis japonica CJ 31 6.2 4.1 F
=P T Portunus trituberculatus PT 132 131.0 4.1 F
Jk&r iz Rapana venosa RV 96 156.0 6.3 -
[ J£ 24 Gastropod

FIR Neptunea cumingi NC 159 172.5 1.5 -
I /£ 2 Stomatopoda WLy Oratosquilla oratoria 00 132 32.8 5.5 M
3k £ 2 Cepfalopoda ] Octopus variabilis oV 1120 199.2 4.9 F

T - MR HEYE 3 F R MEVE 5 —FR PRI RJ

Notes: M represents male; F represents female; and — represents unknown sex.

1.4 HmESHT

K A HEAS 8890 A 64 -7000D = F PUAK
¥ 5 32 B B (GC-MS/MS) & 45, 38 i B, T H 5
(EDJEXF PCBs #EATINRE o FE & R FHAS 3 it A

B, HERRRBU R 1 ul A SAE WA, W
PRI RE A 2.25 mL/min, B 1 U5URIAL 4 £k 15 24 4%
FE7E 280 °C, {4354y DB-5MS (30 mx250 pmx
0.25 um) . A FHIR R AR - 0 BRI R
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70 °C, 5] 1 min, B 5 DA 10 °C/min Ft &
160 °C, F-L) 5 °C/min | T+ % 280 °C, f#4F 5 min,
FFLL 20 °C/min |- T} % 300 °CLE£E 5 min, Jfi % 2K
MZ & & HEN(MRM) .
1.5 REEFHSREMRIE

SRR BT 5 s RS T A AT SR AR RE
fn I TCMX AR S S 248 7R 9, A
PCNBAE A NRY) . SLd0 % it # v, & 101
A RE SN LA A PR LD R
FUEE S A L ASTATRE S, DA 33 S50 R v i 75
Y VTR Ko A A SR 0 L B R B Y
i A AR L 25 SR ORI R F A L RE A AN
25 FH R FIER h Hh PCBs 5 s YK T RGO FR , 26 9
FEARSEI 0 43 AT ek B vh BT 45 QL 3 ) A5 38 R
51 AT T H0 A 25 5 1Y) PCBs 15 4% , H 52 56 55
HORNAELE N ER AR B A R 55 R R 5 B A
15 Y O . FE SR IR E R 80.27%~
106.52%, #& 4 FR (Limits of detection, LOD) FlI
7€ 11 FR (Limits of quantification, LOQ) 43 ] i& X
R 3 F1 10 5% 17 M LU T XT3 7Y PCBs % 1t , 15 21 1Y
LOD “# 0.01~1.28 ng/g A5 & (Iw) , LOQ 4 0.04~
2.94 ng/g Iw,
1.6 EEHH

Hbr k& & ¥ L Iw Ry By BEAT R4
A3 7% 11 IBM SPSS Statistics 26.0 #{4: (1BM
A F R D) AT . R R 2 00
(ANOVA ) Ak B4 1] iy 22 5 M, AR DG 43 4 )
il 1 Pearson £ 55 4 #E47 , PAE/N T 0.05 B, A K
ZSHAGIMEE X FIELH F2RH
Origin 2024,
1.7 BERRE TR

h A THTPEAG R L35 K A= A 9 T PCBs A f
SRRV , A B 5% 2R FH I B 2 DA %) 9 0 L 42
A 20 KU B B0 AR 23 0 247 1 3 Al E A o
MR 5 T2 4 41 (WHO) HEFE iy F M 24 i1 A 1
(TEFs) 777, VAl 7 FfH il s 37 Flok A A9 4
P2k —IE%E PCB [R] & %) (DL-PCBs, 43 51| & PCB
105.PCB 118 .PCB 156 .PCB 169) (&1, Hit
BT

TEQs = > "C, x TEF, (1)

A TEQs N BB ME Y & s C N PCB R R Y i 1Y
it ; TEF, 2 PCB [F] &4 i ) WHO-TEF ">

R4 € [ 24 55 AR 7 S5 2009 45 % A 1) N 2
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it J3E XU 7 Al 482 78, PCBs 119 {t B XU B 914k AT
3 oA SO AR AR B0 RS o N T8 K
Al KB 4 A PCBs (18- 2 H 55 T AR 4l 22 203
%:o

C x IR x EF x ED
ADD = BW X AT (2)

A H : ADD A H 5 A i ,ng/(kg-d) ; C K™
i H Y PCBs & &, ng/g; IR A~ AXS K = i i 4%
AT RN H K= A RS E R RS
TR A UE , P $E 30 g/d VE N TR A
B 1L a3 DX I B SE PR G0 5 BF Ay 2 58 45
K, R/AF  ED R 2R B FF ST ], 4 s BW g 3444k
J i AR NS R TN 60 kg; AT b 735 58 5%
FE], do PCBs Y AE B0 KU VT4l 48 £ (HI) AT AR
P AT

ADD
HI_W (3)

Ao HURAESUE KBS ) FE R HE 51, 24 HI<0.1 /),
WA AR B0 f B AR , >4 HIZE 0.1 1) 1 Z [ i}, A]
e 23 th BRI i AR SO (R XU , 24 HI> 1B, AT
FE 23 1 AL ey 1 0 7 it R AU 5 RED Ry #K 4fs EPA
WAHESHE R,

S AU T4k 48 20 (CRD) ATAR 48 28 X3t
N

CRI = ADD x SF (4)

s CRI A B XU $8 58, 95 [ BP0 ey 48 72 11
T 77 i AT 4232 (9 CRICH 1075 SF AR EPA HE4F
EESRL Y T F S R

2 45

2.1 FliEFKEEY RS REFNS=AEK
2.1.1 PCBs Y% K-

Fila K £ A Y S, PCBs 7 it 4 24.8~
338.2 ng/g(Fl 1a, 1b) . a2 MR g3 6L
B H AL RS Y, PCBs w4 i
24.8~338.2ng/g .78.7~178.5ng/g .39.4~162.8 ng/g.
118.8~119.8 ng/g. 109.9 ng/g 1 163.7 ng/g ( &
la) . ANOVA 43 #fr & B, A [] 9 #2531 ] PCBs
SRR EEER(P>0.05), LK la, 7FHER
P PCBs 4 & it 5 5 PCBs 7 52 i F 2R MEAH 6
(=0.989,P<0.000 1), WL/ 1c. 64 FRFHZEH]H,
> .,PCBs i 3, PCBs i & 33.11%~42.90%. M
B E SR K AR HTFL R B £ R
JHE B UL 24 R Y PCBs & i, >, PCBs 43
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S, 2 S L7 K AR AR W v 22 GRIDER B 75 SRR A R XU

123

M 338.2.320.9 F11259.4 ng/g, 3 ,PCBs & & 43l
A 135.8.121.5 F1 112.4 ng/g., AR 5 , 45 65 F1
HIIL68 1) PCBs 7 i e /X, H LA 2 S, PCBs
9 R 5.70 A1 8.69 ng/g, S, PCBs & 1 4 2.7 ng/g
F16.4ng/g.

A 5E & B, S Ll dg K A A ) o PCBs 7%
AL T AR A, 5 R A i A LA
. HPCBs &5 2005 4EER VT LK A AR WG
TUZKSEAR Y (H IS T 2013 4EBRYT A1 2 (1)
WK A AW R 25 s M2 R, ZHOU

350 +
300 F
Lo
eh
£ 250 +
=
.S
‘é 200
= : S
8 150
=]
S —_—
i 100 _
&
50
O -
‘@/@%“ §S{\&Q @C@Q Q@}f/&& O@QO& :f\}:o&
B S &
[ & c,é}\
(a) ARFHIK A A=Y PCBs & it
Concentrations of PCBs in different
aquatic organisms
350 .
300 - y=1.63x-1.37
r=0.989, P>0.000 1
250
Lo
en
£ 200 -
g
£ 150 +
“ 100t
50
0 -
0 50 100 150 200
>,PCBs/(ng/g)

(c) 7R PCBs 5 U PCBs 22 [F] frIAH S
Correlation between seven indicator PCBs
and total PCBs

E1

SEUOF 2011 A AE £ LU i 3 4G I 2 Y PCBs 1 i
(71.20~1 159.23 ng/g) Lk Jx MADGETT 45" '¥£ 75
F 22 M 3RS 2] 118 PCBs 75 & (<0.02~139 800 ng/
) I & T AR R . SREREZ AR, d
[ PCBs 1) F A AE 7 g s 0, 5 Je ) R SR A
Ao H 20 42 90 AEARLIK , Hh EIFE A B LR 4P A
15 Y if BT TS WG, e 12 A w2
) 25 FH ISR ™ R RUA T, DR L 34 5% H PCBs 15 7K
- SRR

NCC
RV
()%
00 I N
PJ [T
CJ
SS
SC .
TC
BTB
EC u
&
AS [ -
CP -
IJ’/IE [ XOthers
. 11_%5 — PCB 180
]I?II‘N/[ B [ PCB 153
N PCB 138
(; é PCB 118
e PCB 101
%l}. [ .| PCB 52
N4 [ | PCB 28
MMD
TL
CN i
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PPA —
TO L L L L L L L
0 50 100 150 200 250 300 350

i Concentration/(ng/g)

(b) KA AWy -h PCBsZH AT

Composition characteristics of PCBs in different

14 Decachloro [ JL4 Nonachloro
. b .

aquatic organisms

JVA Octachloro | £ % Heptachloro

NHEH T E hl P45 Tetrachloro % Trichloro
100
o} |
X
)
£
< 60
3]
5
~
2 40t
&
fan
20
0 . . %L . 1 )%L
%@9 *@i& %ds(’ ®®t°b Q@ﬁ:&‘ %f?f/ &
%\& a}‘o & N
& s &
&° ¢

(d) AN [RIFRZE AR A A Wy e S e 1) 23 B PCBs 23 A1 HAIE

PCBs in different aquatic organisms classified
by chlorine content

FH LB FH AR E K & £ 4+ PCBs HBUHHE

Fig.1 PCBs composition characteristics of different aquatic organisms in Zhoushan fishing ground
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2.1.2  PCBs U4 HUARAE

Fr il ¥ 37 K A A2 ) %) PCBs DL G K
(Penta-CBs) il 75 5 Ik 78 (Hexa-CBs) & & (
1d) , H 1 Penta-CBs 5 [t & 20.72%~27.34%,
Hexa-CBs /5 [t 4 25.37%~31.86%., HK N =4
I (Tri-CBs, 8.87%~12.38%) . P 43 2K ( Tetra-
CBs, 11.49%~14.87%) il -k 5 Bt 7% (Hepta-CBs,
10.26%~18.66%) . /\ S Bk (Octa-CBs, 3.73%~
6.26%) . JLE Bk 7K (Nona-CBs, 0~3.41%) 1 1 44
I (Deca-CB, 0~3.63%) /5 HLAR (R . MK,
Fril gk A A e Lo ARGEAR PCBs N 2,
FAACPCBs (i K . 33X — 43 A A 2 5 9 [ B
A PRVT 1 40 44 PCBs 41 1% I A 98 45 1 — 3,
14124 Penta-CBs il Hexa-CBs N EE R &Y. 7
A PCBs 7= i (U1 Aroclor 22 %1)) (1Y ¥ 55 1T 7% Fll 4%
b 1T fE 2 2 X — 15 e B R
Aroclor1254 J2& 5 & UL A Bk 7= 5, 2 Tetra-
CBs(11%) .Penta-CBs(49%) .Hexa-CBs(34%) fll
Hepta-CBs(7%) 4Ll ", FLAAR LI 5 A 50 45
HARMPL, T E DL Penta-CBs & £ i B Ml PCBs
Iz MR AN W, R o 2 5 1 X
[y 5 35t B4 ¥ Y W T e 2 A 1L i 37 oK AR A rh LA
& PCBs y EMEZ R . LA PCBs A
IR AN 55, B ) T SR v iR RS ST 3
AW RRFER T REEDY . A b % SR T B AL
G, PCBs 1Y 55 MR M3 i , (il 0 5 - 9
Mg A BRI, W AR PCBs 4 F i i AR AR
B, MELASE I A M B, DR e AR R S Y AR
RE T AT AR

41 F PCB #1441 ,PCB 138 fIIPCB 153 /& +
B Ay o X — &5 35 A b X R B T — B
NIEVES 221 5% % #1 , 7 Fh #L7 PCBs 1, PCB
153 F1PCB 138 (5 B E 1Y 70% L) b5 T R4l
FEIEIN 5 £ 28 ) 43 Afr i 2 31, PCB 138 1 PCB
153 & FZEAIR X PR [F] R P01k 2 B i i R A
1%, FE K IR Hp i B e R A, DRI G B 25 ) 7R K
AEBRGE T RAEEDEEY . HRIEERY], e
B A R e vk DL a4 B 0 R A BRI
R JF . T4 A, PCB 153 #1 PCB
138 2y R P[] (57 F1 X o SRR Ay B4R, JHE GO
(7B ESR T N4 (0 K PASO AR AR ) (L
FEAE PR I ME LA 53> . kS, PCB 28 .PCB
52 .PCB 99 fIPCB 101t 2 K Z Y H bR BAA
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22 FlEFKEENPSEBEFSEHEN
AN ES
2.2.1 PCBsfb& Wt

PCB [f] & 1 i 25 530 S BUE Y & 2 e
AFRIMEERZZ —, Hi, logk,, /& it £
PEALA WA W) s SRR B ) S A . ARIF9E &
P, PCBs 4 & & 5 logK,, 5 3l ¥ 4k )¢ & (P<
0.05), % logk,,/NT 7HE, A=W E 4 KF-B logkK.,,
B, 2 logK,, KT 70, A=W & 4K F-Fifi
logK.,, ¥ i F R 2) o X — ks HAb i 5t
EIR 5, 5 PCB [F R A AR AR %
YA . WFoe 2R M, U7 U B0 i 1 in 25 3
S AL G W I B K P T B AR A W 5 A3, DT 5%
M) A= PR P 1) e B K102

—_
(=]
T

r=0.31, P>0.05

oo
T

PCB# it PCB concentration/(ng/g)

55 60 65 70 75 80 85 9.0 95
LogK,,

2 logk, fE5PCBs@ERXF
Fig. 2 Relationship between logK , and concentration
of PCBs

222 HYAEMSE

PCBs 1 Ry 5t S g AL & 4, % 5 5 & 4
TR & A S AR A 4rh . KRR
T MR & 5 R MR AL A W A E AR OK
FRIEM KRS SR, AT LB, Sl
YK AR g % i 5 PCBs % & &2 i % 1
A, NG oA Bk, PCBs 7 it S {1 (&
3). XFRIRATREZ 2R EBAT R B b B A
A B ZE T M AR AR A A R M R
M2l ABIESE H PR K AR A L R — 2
(1), REERHATHEE RN, EoEid
T, PR AN R 2o K i g i LAUIR O U A
B P, T 3 28 B 5T 8 A S A LTS e ) A
7 X2 R K W sK LA L B
X — 3 4 AT B A RE 1A Y PCBs 1 1% 8, A
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15 BUG JB i 5 PCBs & BE 22 [ (1 £ A G
PERT AL, A BRI, MK AR A Y A
ST 6] 2 P SR e AR PCBs BB = TN
W, X A REDE— 2 i BE NI 5t 55 POPs M 5GP A
e

r=0.31, P>0.05

(98]
(=
(=]

[\

N

S
T

180

120 ¢

>, PCBs&
>, PCBs concentration/(ng/g)

N
(==
T

0 0 2 4 6 8 101214 16 18 20 22 24 26 28
Mg B & Lipid content/%

3 FAUEGKEEYEREESPCBsSERXR
Fig. 3 Relationship between lipid content of aquatic

organisms and occurrence level of PCBs in Zhoushan

fishing ground

350 « {12 Fish

300 | « 572 Crustacea
r=0.10, P>0.05
r=0.20, P>0.05

33 9]
(=3 w
(=] (=]
T T

2, PCBs 1t
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Tab.2 TEQs of aquatic organisms from Zhoushan fishing ground

Ffh Sample PCB 105 PCB 118 PCB 156 PCB 169 S ,PCBs
TO 1.34x10° 1.08x10°° - - 2.42x10°
PPA - 1.33x10° - - 1.33x10°
LC 1.66x107 1.36x10° 1.84x10° - 4.86x107
CN - - - - 0
TL 7.59%10°° 5.56x10° - - 1.32x10°
MMD 7.84x10° 6.54x10° - - 1.44x10°
CM 1.24x10° 8.70x10° - - 2.11x10°
NA - 3.87x10° 5.55x107 - 9.42x10°
ST 1.48%107 1.13x10° 1.37x10° - 3.98x10”
OR - 7.10x10°¢ - - 7.10x10°¢
MC 1.06x107 7.90x10° - - 1.85x10°
IG 8.14x10° 5.87x10° - - 1.40%10°
CA 6.83x10°¢ 5.20x10° 7.42x10° - 1.94x10°
CL 7.91x10° 6.23x10° 7.70x10° - 2.18x10°
CK 5.24x10° 4.36x10° 6.29x10° - 1.59x10°
HN 1.10x10° 8.50x10° 1.05x10° - 3.00x10°
DM 7.07x10° - 7.44x10°¢ - 1.45x10°
MTM 6.64x10° 5.12x10°¢ 6.91x10°¢ - 1.87x10°
DA - - - - 0
LP 7.46x10° 5.94x10¢ 8.32x10° - 2.17x10°
JL - 7.54x10° 1.11x10° - 1.86x10°
PA - - - - 0
CP - 5.13x10°¢ - - 5.13x10°¢
AS - 9.97x10°¢ 1.32x10° - 2.32x10°
CS 8.53x10° 6.77x10°° - - 1.53x10°
PH - 4.70x10° - - 4.70x10°
EC - 1.10x10° - - 1.10x10°
BTB 1.02x10° 8.32x10° 1.15%10° - 3.00x10°
TC - 5.28x10° - - 5.28x10°
SC - 4.49x10° - - 4.49x10°°
N 6.45x10° 5.09%10° 6.79%10° - 1.83x10°
cl - 3.41x10°° - - 3.41x10°
PT 6.11x10° 4.88x10° 7.02x10°¢ - 1.80x10°
00 9.58x10°¢ 7.24x10°¢ 8.44x10° - 2.53%x10°
oV - 7.86x10° 1.10x10° - 1.89x10°
RV - 9.31x10° - - 9.31x10°
NCC 2.63x10°¢ 2.09x10°¢ - - 4.72x10°

ARBRFEIEAL T & AR L3 37 Rk A9
(%) 3 S50 SR DRSS A 35098 fe e XU o HLT P
90.02~0.97, BI/NF 1(E5) . Hrr,21.6% A4
Wy (8 Fh) JeAEEE KUK (HI<0.1) , Hi4x 78.4% 194
Py (29 Ff) 2 B0 R B AE SO KU (0.1<HI<1) o
AHAR T AP R, Bl £ 10 I E B0 AU s (HT=
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Fig. 5 Non-carcinogenic risk and carcinogenic risk of
aquatic organisms from Zhoushan fishery
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Occurrence and health risks of polychlorinated biphenyls (PCBs) in
aquatic organisms in the Zhoushan fishing ground

ZHANG Hanlin'*, TU Shuyi', LAN Ruo', WANG Zhenhua', LI Tiejun®, ZHU Jian’, XIE Jinggian', LIN
Tian'

(1. College of Oceanography and Ecological Science, Shanghai Ocean University, Shanghai 201306, China; 2.School of
Ecological and Environmental Sciences, East China Normal University, Shanghai 200241, China; 3. Zhejiang Marine
Fisheries Research Institute, Zhoushan, 316021, Zhejiang, China)

Abstract: The Zhoushan fishing ground, an important fishery resource area in southeast China, faces
potential threats from marine environmental pollutants. This study investigates the concentration,
composition, influencing factors, and health risks of polychlorinated biphenyls (PCBs) in aquatic
organisms from the Zhoushan fishing ground. We collected and analysed 37 species of aquatic organisms
from the area between March and June 2023. Using GC-MS/MS, concentrations and compositional profiles
of 41 PCB congeners in their muscle were measured. A univariate analysis was employed to explore the
factors influencing PCB accumulation. Additionally, toxic equivalent quantity (TEQ) and health risk
assessment models were applied to evaluate dietary risks. The results showed that the > ,PCBs
concentrations ranged from 5.70 to 338.17 ng/g lipid weight (lw). Pentachlorinated and hexachlorinated
compounds were the most abundant. The concentrations of seven indicator PCBs were strongly correlated
with total PCB concentrations, with PCB 138 and PCB 153 being the dominant congeners. No significant
differences were observed in PCB concentrations or compositions among different species. PCBs
accumulation exhibited a parabolic relationship with logK,, values (with a turning point around 7) and was
negatively correlated with lipid content. No significant correlation were observed with body length or
weight. The total toxic equivalency of PCBs ranged from ND to 9.42x10~° ng TEQ/g. Both non-carcinogenic
risk (HI<1) and carcinogenic risk (CRI<10*) were within acceptable limits. These findings provide valuable
scientific evidence for the protection of aquatic resources and human health in the Zhoushan Fishing
Ground.

Key words: polychlorinated biphenyls; aquatic organisms; distribution; bioaccumulation; influencing

factors; risk assessment; Zhoushan fishing ground
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