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(Mesoplodon ginkgodens) BfigH1 PCBs 195 H/K P ALSUFAE, IR HAATREE PN . ABFFESE XS TR PCBs 1A= P ek
Pt BB DR B A K A Sl R B S SRR AR AT Pk gt v I 1) 43 B PCBs [ R4, PCBs 8 7 1 P-4
4.4 pefg GRTE), JEI5 YA K- PCBs 4 LA PCB 87 Jhy =, FHXT &5 1k 19.5%; HLKJE: PCB 153 (13.9% ), 32 H I
YerpM Y B AT (TEFs) PPN ERAY ki v PCBs I RENE , HLREIE 2 1 (H (TEQs) 4 3 862 pe/g (), 5t FLH Al it
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SRR ERA TR 22 AU I AREE s TEMEEOY s )R

hE 43S X503 XEkHRIZAD: A
ZAME (PCBs) XA S FREE TS Y A sl A
(e RO g R k) Iz G, g e i ma A At
e, MARRAEA: W 3] i B L s AR N, 2 AR
FIEEFURE S 88 % BUA PCBs 776", PCBs il 5
209 F[FIZEYIN— RN B WA R A LT
b, BT AR R R E R S RN WL AN
Sy IR AE 20 22 70ARARRTAE Tl A= 7 g ok iz iy
FHR s AE R T H B PR A i B i RS M
AR R SRR S, 2 NI AN AE S R G 1 1
TERE >, T2 PCBs 15 Y L LA™ Tk A
KA DU R A= b 4 Rek . ET,
PR ER BT AL R i PCBs A G 9T B #GE, £
LGRS, D12 PCBs B AORESE 7  (E P B )
SETHSR A TSR N Y PCBs BIFFE e 0™, Sim4E, 2
i A 25 O T T B VT 1T B BE P L IR (Tursiops

s B #H: 2008-10-24; 11T HEA: 2008-12-16.

XEHHS: 1005-8737-(2009) 03-0381-07

truncates) F1 T AE 1 K (Sousa chinensis) PCBs 15 4t
WEFELE AL, I X8 T 2R 2R NG V25 Y 3l ) e 5 V8 K (Steno
bredanensis) Y N Z @B IR W - AR AESEAT T 4007,
T H R VT 11 R HL A0 3 T 1 T K S £ 32 31 PCBs R
[FIREEE RIS Y . ASBIFGE LA 2R 10V 11 R A 14 W i
(Mesoplodon ginkgodens) HHFFE X4, 1 R4 T RS
TR R S 2 A PCBs 19 5 i 7K 4 B
fiE, I AT T BRME TP, XN T i PCBs 7 55 45 7K A=
W 7L S R N A R SR B SR S RIS, A Dyt —
W5 PCBs S 55 A AT LTS YL 1) 26 ) s 2R
Rt S
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Fig. 1 Map of sampling site

1.2 #RESIRF

PCBs iR & b 1 % Wt 22 [ AccuStand 2 7] $2
It AL FH 52 [ Sigma-Aldrich 28 Bl HEAIL, A1 45 (4,
Al Ce , A E IE b/ TP IR AT (A
UL = 1); R AN L BE 5% 1 K AR IR 5
JC K BR B, 49 M1 41,650 °C K HE4 h; Florisil i +,
60~ 100 H,140 CI%{k 4 h, Tl b 2 IR0 A7; B
A )ENTHE, K 200 mm, NAR 10 mm 7EZHHEH AR
MM E—WKINMAS g Florisil i+ 12 ¢ JC/K BN
1.3 FEmEribiE

PRELEAAR ISR K T B DT , Mg B30 e T B s
Je P Kz TN R, AW K R R AN ¥ K T B D 45 500
g, I3 BRI &), O 0 A T 4 T b3

FREUZAE0.1 ¢ 225 mLiREE, A 3 mL 4%, 4%
¥, A6 mL A EAEN/ L FE I, W R 1 mol/L,
TR 60 ~ 70 C AL, ELEIFE i o0 2 A F AL
REIF]50 °C, A S mLIEC e/ — S BE, JEV
BB T A 3 mLAUK A 7B F h TR - AR,
WA R, FHIAE C e/ — & P ke, A L)
AR U WA B R 4R 1 3 mL, FH 5% 1) 2 1
Bil2 3 ~ 5 mLgEF AL, F IR S W0 1 min, B0,
WA IE e 2, B2 mLIEC B E| T2 FibidE, A

UG EIE CBEIR BOR 45 1) 3 mL, 2212 A Z AT,
150 mLIE CBEMkGE Z A, it 1.0 ~ 1.5 mL/min,
WP (1T 5 ~ 8 mL3F2%) A 100 mL AL i, F
50 Cliekk 78 & 230+, FHIE CBevi A O 3 Ik, A
W1 mL, RHER SRR BB ), DEBBGE IR A 5 mL
B0, T 50 CMEIRR EIE T, 1B 048 PEE
IECE 500 pL, IRHEIR G, sk R ), %k, 2 ~ 8 C
B, GC AT
B I 5 2 R A FRER T o R (AR 22 0.000 1

) A 30 mL IECUe/ 4 H e IARFRLL 1 < 2) R AR
B 20 min,4 000 r/min, 5.0 10 min, B 3E R E L
B PR B AR NSO, T I IE e/ — G e, TR LU
AP BR UG RGO T 40 CTERE R 78 K&
E o R L AR E Y EI ) o)t N 7 9 o ) =
2RI R
14 LB

Agilent 6890N 1 5, A € 33 4% . “Nijit §F VR ECD
£ I #5% . DB-XLB & & 4 45 <0AH 635 41 (30 mx 0.32
mm x 0.50 pm), N33 )7 2 1 L RS
A AEN,, I 43 1 24 60 ml/ min .2 mL/min; £ {
H T 13 psi, FEAE CTELEE 250 °C, Ml # I 2 350 °C 5 4
FFHRART 4 120 € (445 0.5 min).20 C/min % 200°C
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(0 min),1 °C/min Z 250 °C.(0 min),20 °C/min % 310 °C.(0
min), R 5 SRGEIZ e A PCBs 1%
15 JREE

SR FH 55 R i 20 B T AR ) %) 2 A0 1 43
RABLT AL G P g, R B2 BN
AT AEFE T 2 BI TS ITPCBS2 ., PCBI10,
PCB139., PCBI183 & R )y I AL FRAIIE . X 4
T PCB [RI = RSB EITE 75.8% ~ 119.2% 4525
TEEITE 5.6% ~ 11.2% Z[8), J7 A FR 4 0.138 ~ 0422
ng/g ZIA], Rk AT A, Al 2 T EOK,

2 ERG5HMH

2.1 PCBs&=
BRI 5 B i s HH PCBs 7 5 R: 3.8 ~ 4.9 pg/e
(% &, T [, ¥ {8 4.4 ng/e, IR 7 & & K

25 ¢ O PCBs [AIZ&Y7 15 45l Ratios of PCB congeners
PCBs [F] &4 & & Contents of PCB congeners

20

15+

10+

88% ~ 94% ., UL AT UL, A 132 10 5 g 15 55 B 40 1
AT DA AE A THAR R S AR W BT s T my , e L fiig
PR PCBs ¥ AN 2332 213k — R R A2

2.2 PCBsAEHHE

FE AR VT Wk i R 21 49 43 Fp PCB [R) =,
E R HEERT 2 2942 PCB 87 FIIPCB 153,431 4 858.3
ng/g F1611.6 ng/g, 5 VT 1 19.5% F1 13.9%, HIkK 7
514 PCB180. PCB138. PCB133. PCB101. PCB187 #il
PCBI89, 7 & /3 %Il 74004 ng/g.316.8 ng/g 308 ng/g.
286 ng/g.220 ng/g F1198 ng/g, JT 5 L BIFE 4.5%~ 9.1%
Z I, HAR T 32% (&12),

B A Ui Wkt figt IS v PCBs [ 28 90 20 1 &5 51> LA
SRR PCB [ R i S 1 80.6%, L) 64~
SR T PCBs He R e i, S AN SR F RO, 43 3 i
PCB [F] &P 51 37.7% F130%,
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Fig. 2 Percentages of PCB congeners in blubber of ginkgo-toothed beaked whale

2.3 PCBsHIFMELHE (TEQs)

AR AL Y B AR B A U - T PCB126 . PCB
169, PCB77 FHERLRA U LA Ti PCB189 . PCB118 Fl
PCB105, % [ H Aif [ Bre_L A4 55 PCBs 514 24 1 JH Y
7k, BT 1998 4 HE 5L T34 4141 (WHO) 1 T i psofie ™
e 5412 A 1 4k f PCBs B 75 M 24 4, HE TEQs 43
Uil 42 277 pglg.1 548 pglg.2 pg/s.22 pelg. 11 pg/g il
2 pe/g (), B TEQs H 3 862 pe/e (B ) (£ 1), 76
PCBs S TEQs ", I 48 37 HUAX (¥ PCBs 3 1 24 4
99% , H:HPCB 126 I (5 L ) K, h 59%; Hk K
PCB 169, i 40%.

3 itit

SRy R A D Wk B IR PCBs 75 527K B A
YR 2 25 5 5 [ A MTGE R T T U (R 1D,
A AT HI, AS Y A N gt i PCBs 1 i 5 BRIV
IV A F) PCBs 5 12 1 45 V25 T S0 e i K 1
PCBs 7 b A0, Ab TRl — B 9, LA s T3l 1 B
YE IR ) PCBs RS 1/ B 4, A [ 9 B 40 1 19 7 i
Hh T AE K. 5 ESMEEAE LG, T E T R4
VEARAT G W 5507 PCBs 15 YLK AH X B, B 5 25 [
o R SRS PR AR R S I R Y
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Tab.1 Comparison of total PCBs contents and TEQs in blubber of cetaceans from different regions

HIK Species REEMLE RFEN B AREEE (ngeg?) TEQs/(pgeg) B

Sampling site Sampling time Numbers Mean value (wet weight) Reference
IS figi e 2y
SRR | AL 2007 1 44 3862 ABF5E
Mesoplodon ginkgodens
fit N
TR KEIHD AR 1989-1994 2 0.56 18 [14]
Kogia breviceps
TSGR Tursiops truncates PRV IRYIVE 2004 1 45 2394 [9]
TSGR Tursiops truncates ISR CAEL 2000-2001 6 3.6 268 [13]
“KHEREIK Stenella longirostris BN S s 1990 3 22 69 [8]
BEERT L
SRS RU IR . sl 1993-1997 3 20 400 (8]
Neophocaenoides phocaenoides
B4 Orcinus orca PE[ERME LIEHEE 1986-1989 6 22 380a [15]
. , v e
TEGIK Tursiops truncates HOA Jﬂz’fﬂz‘?@ 19992000 9 32.7 45596 [16]
FEf Orcinus orca H At 2005 9 39.8 284 [17]
ISR Pseudorca crassidens YEEME IR 1987-1989 3 40 360a [15]
F15 Delphinapterus leucas 57T 1987-1990 5 160 890 [18]
JRER Orcinus orca HARKR R 5 1986 3 370 2800 [19]

e HH T AR AU G PCBs (PCB77 ., PCBS1, PCB126 FIPCB169) (i 2 k.
Note: TEQs were calculated only for non-ortho coplanar congeners (PCB77, PCB81, PCB126 Il PCB169) .

PCBs 5 ¥ b F— B f o, 3 b 2 h H A o
ES IR P PCBs SR 1 ~ 2 Mo
s PCBs B N RIRZ 151 R EBIX
S 3 00 AR L R LT A I i T HE O AR )
FPCBs SN AT AR B TS YL IR, AN, A
LR 4R B EEE M R 2R, — Al R ) ]
Z, Addision %5 ™ B IF 55 22 W, 76 0 LIV 1A, 54 i
i Y PCBs 4 13% ~ 48% % 20 3L, Jf il ad 3L
K 73 PCBs e 7 B 41 1A AR 14, PCBs 7 B figi {4 rf
F1%) 573 B8 e {47 i A o 1 R AR A 7 U B 1 22 T
REATR:, T A B A DAY P9 PCBs 223 B 25 4 18 436K 1
e OEPREE R, A OCERIL =AY XK K
DU P BTG ey o i A il AT
TR K A AT R 2 AT T 1S e i) S R R
I B BE R AR SRR, T RE AT R S K AR FL 3N
Pyl KRN R . =& RR I & AR A R & Fa )
KR, PCBs MR TG, SR A B 17 5 5 &

RAE—EFEE L HE T PCBs & i, (HJ2 Rt 37 5]
B 5 22 Kawai 25 2 BF9E R 0, hvk
HE 07 LG 52 W P FRAE RS B 5 A% PCBss, Schneider 252
TA A PCBs 14 75 2 A1 H il = FR IR ) 75 B S IR A G G
Fo VRSN RIZ5H PCB [F R RE 119
2. Boon 25 PRI 5Y F W, KK rh 40 i 2,22 CYPIA
FICYP2B X B4R A7 B A4 PCBs OIS BE e, H:
H CYPLA X AER A A PCBs TR E . 45 I
JIEER T FAARFWT , B T AR U A ik J A B i, -
AT REC ZAH B, PR L LA P PCBs 75 2 17 A ik
DD TR Z I, 2544 N PCBs & 1T il T B
HIIAE Y 4.4 e/ g
A MEFE 4R A I 5k fid fi ig H PCBIR] R 9
PCBI53 S5, 5 #1265 Chou %" Kleivane
44520 Becker %7 Minh %5 ™ (URFSE S RARML, X TT
fE 5 PCBI53 N4 2 PCB Tl = fh iy B /A 5.
AN FEAREF T HRIE S, PCB IR R YT 5 LUl ) 22
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ST RE S EFREE R PCBs [F R4 & AR L. 78
] A A 0T B JARE G B S A i T Y, PCB8T Y% 1t AH
X BAR, MIAEAS YA PCBST Y75 fie g , HL A
J R AN A T R A T A a2 o T o
B Vi ik i s v PCB R R 020 1 5 5 AN DA
SURTIY PCB [ R i 114 80.6% , Horf ) 6454
JEF-1 PCB IR R Lt i, S AN AR F IR Z 03X
— RGP Y B 2 SR 2 g
WFFEEE AL B R Rl RE A PN 5 I, — &
Ly AR I PCB R R 1 7= S A A . H i
1H,1965-1974 4[] v [#] A= 7 1% 31~ S i 1Y PCB [F]
PR 9 000 t, 541 PCB [R] R 97 1
1000 27 i F 3455 T 1 PCB [R] 2 4 18 37 355
HRRE X 25 5 [ it AL 25 5 ¥ R TR A% 31 3L
b IX, 11 S 5% 6 A5 11 PCB [F] R TER B Hh 44
SERE fife, DA I 5 2 30F AU 7 BR 58 TP 1 PCBs LA 515 6
ANGRFT R R P e A s s T R R R
PCBs 32 ZLAL T IR SRS, 76 40 B/ T IR AEUBE SR,
FEIXFP A5 F T PCB LA 1 SRR 22 1 25 5 [ fi
SN I PCB R R, I3 7.8 F19 11y
PCB [] 2 Y 7 A5 b AR X 5 F [, -5 A8 i 5 8 6
ANRE T 19 PCB R RWIAF AR G PEERBE R s = SR A%
SR PCBs 25 55 S 7K A A BT A R 1 e 42
T A P A s G Y PCBs M RESR N RS , 3
5 U PCB (61 ) 5 4 T 15 5 JR GO A 4 ™ R ke
o L e 02 1) T L S i L Y R
R PCBIF R Y LLS A UL LSR5 K28, R A
PCB# Tlk i Fb 38 22, A Aroclor1242 | Aroclor]248
Aroclor1254 . Aroclor1260%5, A~ [A] i) Tl 5 JE 28 H:
] 22 W) 28 W b 5] s AN [], PCB153 F1 PCB138 4 4
5145 Wk i A P AR S A 5r . Aroclor B A,
PCB153 1 PCB138 7E Aroclor1254 H1 43 5 5 3.29% il
5.95%, 42 Aroclor1254 i L MRS HrP R
75 145 Wk i i 5 TP 9 PCB138/PCB101 F M M 1.1, 5 T
Al i Aroclor1254 1 PCB138/PCB101 [ {8 1.09 3% 11,
FE W Aroclor]1254 F] fiE J& PCBs F75 Y Ui, AR I 95K}
o RS A PRI PCBs AT 2 BRI AR

] 15 A [ 245, X AR S 1 PCBs 43 1 25 10
Aroclor1242 il Aroclor1254, H: |7 Aroclor1242 I B
ISR A PCBs, M ASHIF 5 (ORI 45 SR J2: DA i S84k
Fo LRI RN, PCBs 155 E 2K H Aroclor1 254,
Aroclor1254 =% FH 45 748 s T 39 9 5] i)
T2 0 vl R 9 S 0 X ) T A A e
BT BRI T B ORIARE, 0T B G YR
Z—5

TE PCBs B8 M 2 1 vy, B S8 A7 BUA Y PCBs B¢
P 244 5 999%, Hodh PCB 126 i 5 L e K, 4 59%,
HYR K PCB 169, 15 40%, X — 4% 5 15 2 fg A= 4 Rl
Minh 25 () IF 55 28 S AR W) Ao B4 A 2T B
VL EDBEVE R S IR B R PEIF IR 45 SR 3R], PCB126
TEA 2 i o LG A K, 7R 34.1% ~ 98.6% Z 1l
Minh 25 ™ X6t b A PRI YU R A BRI 52 85
P FEARE it X AR SR A IR PCBs [ 81
J o L R K, R I T Rk R K 12 PCB 126, AndEAH:
B K RN 2 ) B A B T 7 1o 2 b X, B2
PLEARH PCBs P B Y 1 r o Lo IR, AN F1 4
FE AT B AR, 0T I DTk B KA & PCB1S,

B A VRN 52 B fit i o TEQs /1 A bz [ P A HoA
T I K Bz R P TEQs {31 3% 1. iR TEQs
AT, T AR 210 V5 AR A A W 5 1) TEQs A L 15 4 ™
118 3 ) I BRI A5 30T 2 1 L 5 08 KA 1 i
Gs 5 HAS KV UT 0 A5 RV I RIS () 5
Y K 1) TEQs fELAH 24, [R]Ab F 1Bt 2 L H AL
TR = (o8 TR N e Bl (ol A A = B3 0
T v A S L 0 Bt JUK 4 TEQs 18 5 — N B0 4 e 3%
135 2 HLIR T e PR A B R o I S 1) RS K 1Y)
TEQs fH = 2 MU . X — IR A R KW, BAR)
FRET I VA5 R A U W B 14 PCBs 7 ft /K 81 (B H
P 21 (A T A X A8 1 1 7K, 3R B 2106 VS Vg
(1) PCBs V5 YAT A EAEVE LE UM, 75 26T 80 P DG
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Distribution characteristic and risk assessment of PCBs in blubber of
Mesoplodon ginkgodens from Honghai Bay, Guangdong China

LIU Hui"?, GAN Ju-li' , JIA Xiao-ping'

(1.South China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Key Lab oratory of Marine Culture Ecology
& Quality Control, Ministry of Agriculture of China, Key Lab oratory of Fishery Ecology Environment, Guangdong Province of China
Guangzhou 510300, China; 2. Shanghai Ocean University, Shanghai 201306, China)

Abstract: The blubber of Mesoplodon ginkgodens was collected from Honghai Bay, Guangdong Province. The PCBs
were determined by gas chromatograph equipped with capillary column DB-XLB (30 m x 0.32 mm x 0.50 pum) and
“Ni micro electric capture detector. Forty three PCB congeners had been detected, and the mean content of total
PCBs in the blubber was 4.4 pg/g, which was at the low level compared with those from other different regions in the
world. The relative abundance of PCB87 was the highest in all of the PCB congeners, accounting for 19.5%, followed
by PCB153, occupying 13.9%. The toxicity equivalent quantities (TEQs) of PCBs in the blubber of this whale were
3 862 pg/g. Compared with TEQs in the other cetaceans from the different waters in the world, the TEQs of PCBs in the
whale of this study were at relatively high level. The TEQs of non-ortho PCBs occupied 99% of total TEQs, PCB126
accounting for 59%, followed by PCB169, occupying 40%. The mean composition of PCBs in this whale were similar
to the Acroclor1254 in industrial products, which might root in the illegal demolition and stacking of abandoned paint,
transformer or electronic equipment. [Journal of Fishery Sciences of China,2009,16 (3): 381-387]
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