M%7 Chinese Journal of Zoology 2016, 51(3): 337 ~ 346

WAL OB FHL KA g A 2 SR
[R50 44 & R ) B A

RERT B XA

© LHpfprE KRS il 201306; @ L#eiiishP Roe 5 E = ik 201306

WE: T HEKILOIIK (Neophocaena asiaeorientalis) N5 2 &% (PCBs) I BRUEM., X
FHAA 3 B (GC-MS) %I 5 k4 H (N. asiaeorientalis sunameri) Fll 3 S KV FH (N,
asiaeorientalis asiaeorientalis) [ 10 Fi' 2 IR Y (PCBs) i HEAT TIllE . WFFUKHL, KILH
TR 2 &K (PCBs) SF& 8 3.38 wolg (IR ), b, KITW A2 &K (PCBs)
it (340~ 12.67 wolg) EEESTARTTAM (0.33~2.21 wglg). 7 10 ML &3 (PCBs) 1, —
. CHER SR AMAP R OMF0.005 po/g), BV TG SNSRI EIBCRAE T
AR EI o, ANEIBERI T & mik 1.48 polg, (SR 43.79%. RIS
NGB SUB R I BT KU VLR ARG A 2 SR (PCBs) I EZERs)r, (HAHLLAR R, K
YLl DY SRR AU AR B s R Bl IR, AREURALAM 1 2 EIOK (PCBs) 1] LABEZK
TIIRRRE R AL AT B A, R i AR AL M 2 SR (PCBs) WIS 53 i, I HLRBYL KA I 11
WK MPEAR SR, AR A F RN .

REEA: AT YOKIKTIERr, VLKA NEEF; 250K (PCBs); ik AL

FEIFRS: Q494  ICEIRREG: A CEHS: 0250-3263 (2016) 03-337-10
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Abstract: The concentration of ten kinds of polychlorinated biphenyls (PCBs) in body fat of five East Asian
finless porpoise (Neophocaena asiaeorientalis sunameri) and three Yangtze finless porpoise (N.
asiaeorientalis asiaeorientalis) died in Yangtze estuary were measured by gas chromatograph-mass

spectrometer (GC-MS) (Table 1). The average content of PCBs in the porpoise was 3.38 pg/g wet weight.
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However, the content of PCBs in the Yangtze porpoise was significant higher than that in the East Asian
porpoise (3.40 - 12.67 /g vs. 0.33 - 2.21 g/g, P < 0.05). In these ten kinds of polychlorinated biphenyls,
three of them, monochlorobiphenyl, dichlorobiphenyl, trichlorobiphenyl, were not detected in any porpoise (<
0.005 po/g), and tetrachlorobiphenyl, pentachlorobiphenyl, hexachlorobiphenyl, heptachlorobiphenyl were
detected in each each body of porpoise (Table 3). The average content of hexachlorobiphenyl was 1.48 1g/g
wet weight, accounting for 43.79% of the total PCBs content. From the composition of PCBs content (Fig. 1),
the percentage of hexachlorobiphenyl and heptachlorobiphenyl were higher than any other chlorinated PCBs
in the died bodies of porpoise in Yangtze estuary. However compared with East Asian porpoise, the content of
tetrachlorobiphenyl and pentachlorobiphenyl in the Yangtze porpoise had also a higher proportion (Fig. 2).
Our results indicated that a low component of chlorinated PCBs was diluted by water and biological
transformation, but the high component was not easy to degrade (Fig. 3) and it would accumulate fast as the
age of the porpoise increasing (Fig. 4) and resulted in a longer toxicity effect.
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for Marine Mammalogy) 20154 & Aii [t 4 5% Hh
FELIE Ay 24, BEENRYTJK CIndo-Pacific
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Table 1 Information of the finless porpoise samples
FEA B 5 KA (4E-H-HD KA R M E (ko) K (em) RN
Sample No. Collection time (Year-month-date) Collection site Sex Weight Body length Age
30°53'56"N
D1 2014-04-25 122°0330"E 3 25.6 130.5 6.0
31°08'06"N
D2 2014-05-04 12999336"E Q 30.8 110.4 35
FRAEAEAMT K
o 31°05'18"N
East AS|an.f|nIess D3 2014-05-04 122°12'12"E ? 335 126.5 6.0
porpoise
30°46'06"N
D4 2014-04-06 12187 Q 39.3 130.0 85
30°51'48"N
D5 2014-05-14 121°5836"E a8 328 128.0 7.0
31°44'15"N
C1 2014-03-29 121°12738"E Q 27.4 109.0 35
\t\AVTAEEiVTIA% C2 2012-04-04 31°2321'N 34.2 148.9 12.0
angze finless 12193041 "E ? : : :
porpoise
C3 2013-03-29 30°57'18'N Q 21.7 110.5 6.0

122°10'05"E
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By taigat, @Ak 18.2 MQ/em.
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KA S FTE AL (Agilent 7700 GC
(6890N) /MSD5975C, USA) Il £ SIBEA
(PCBs) FP e, tAilitE: Rtx-5MS 30 m
x 025 mm x 0.25 pm; #H<: maiE, il
1 ml/min; BEFET7 @RS : Pulse Splitless,
3.0 s i BEFR T : WIURL S 70°C, 4ERF 0.5 min;
30°C/min JF% 120°C, 4iF 1 min; 10°C/min
TF4 200°C, 4E+F 2 min; 20°C/min JF4 300°C,

x 2, W2 R (PBB49) MR
200 Log/L.
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5 R o B i R AR T ) 4 2F A )
BT, AR B e IO 2, R i A
WASZBIN TG T 23R (PBB49)
WﬁWﬁ%ﬁ,ﬁu%&u&$ﬁﬁﬁﬁo%
SUBCIERRFER P K 4 68.9% ~ 102.8%, 485
ZH42.93% ~ 9.32%, TR 40.005 Lo/g,
VLI VE AT, WA BBk . R H Microsoft
Excel 2007#/FF1SPSS 19.08¢ tH#1F k4T K E

oM ANz, A TR AT DR AR A 2

i/ Sen iEEE SUZRE NI

2 H#R

21 KICOTCRARRE N2 R &8
RIHI T 8 KITIEKARNEH — IR 2R+

SRR AR S 5. Wl BAE . — U

Ry TR = EIRAE T A TR AR AR TR 34
AR, KT R 0.005 polg. WG,
AR N5 i i e SR W 7 S M NS R

YEFE 13 min, MRPTAIIFEM OSSR, 250 W, REPHRIRAR . LRI NG
AR bRFE (ZEF=R: AccuStandard) {5 & L tﬂﬁﬁﬁﬁﬁA%¢%ﬁmmo¥wﬁ§,
x2 ZEBEHRHER
Table 2 Standard sample information of polychlorinated biphenyls

FrEEA R WP TR g (%)
Standard sample Chemical abstracts service No. (CAS NO.) Purity
— 4 JBEZK 4-Chlorobiphenyl 2051-62-9 98.8
SR 4,4'-Dichlorobiphenyl 2050-68-2 100.0
= &K 2,4,5-Tichlorobiphenyl 15862-07-4 100.0
TUEHEIK 2,2',4,4'-Tetrachlorobiphenyl 2437-79-8 99.9
H &K 2,3',4,5',6-Pentachlorobiphenyl 56558-18-0 99.5
AU 2,2',3,3',6,6'-Hexachlorobiphenyl 38411-22-2 99.9
L& 2,2,3,4,5,5',6-Heptachlorobiphenyl 52712-05-7 100.0
JUEUE 2,21,3,3',4,4',5,5'-Octachlorobiphenyl 35694-08-7 100.0
JUEBER 2,2',3,3'4,4',5,5',6-Nonachlorobiphenyl 40186-72-9 100.0
+&K 2,2,3,3,4,4',5,5',6,6'-Decachlorobiphenyl 2051-24-3 99.8
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Table 3 Contents of polychlorinated biphenyls (PCBs) in body fat of finless porpoise
A3 HI H TSR (uolg, ) Results (Lg/g, wet weight)
Analysis Items D1 D2 D3 D4 D5 c1 C2 C3 SEHIME Average

— %4 Monochlorobiphenyl BODL BDL BDL BDL BDL BDL BDL BDL <0.005

4P Dichlorobiphenyl BODL BDL BDL BDL BDL BDL BDL BDL <0.005
= 4B Tichlorobiphenyl BDL BDL BDL BDL BDL BDL BDL BDL <0.005
DU 4B Tetrachlorobiphenyl 005 003 005 009 007 090 177 1.37 0.54 +0.71
114U Pentachlorobiphenyl 007 001 002 016 011 083 2.49 1.40 0.64 +0.90
FNFUBZE Hexachlorobiphenyl 036 023 049 126 048 135 5.13 2.56 1.48 +1.66
-B&UBE Heptachlorobiphenyl 012 006 019 061 018 031 2.61 0.74 0.60 0.85
J\&U2E Octachlorobiphenyl 002 BDL BDL BDL 002 BDL 043 0.04 0.06 £0.15
JLEIEZE Nonachlorobiphenyl 0.01 BDL BDL  0.05 0.01 BDL 0.08 0.01 0.02 +0.03
405 Decachlorobiphenyl 0.01 BDL 0.1 0.04 0.01 0.01 0.16 0.01 0.03 £0.05
5K Polychlorinated biphenyls 064 033 076 221 088 340 1267 613 3.38

>PCBs

D1. D2, D3. D4, D5 AARFFMITIK, Cl. C2. C3 AKITWMITHK; BDL. (K THMFE, <0.005 pg/g GRE).

D1, D2, D3, D4, D5 - East Asian finless porpoise, C1, C2, C3 - Yangtze finless porpoise; BDL - below detection limit, < 0.005 pog/g wet

weight.

DAANSOR I & s, WA 1.48 wolg: H
FUBIR RSB IL R, 439028 0.64 olg F
0.60 po/g; J\EIBOR. HEIBCRFLE IR S
B ARAR, 4354 0.06 1g/g.0.03 o/g F110.02 Lo/g.
{HL ] —Fh 22 GUDRAEAS RV IR AR 9 11 B e 22 S
TRBA S, AT A ANRAAEN H 1) 4 Fh 2 SR
(PCBs) 1, NEEEARMZER N 22 £, LR
RN 44 £, DU 59 £F, AL
249 £,
22 AREMEREANZERENSEER

8 SLILIKAMMAZ &K (PCBs) (1.5 &-F
%1% 3.38 polg, AHAN[EANAD] 1) 22 AR (R
3o Fr it A C2CKIT I MOIA 12.67 Lo/g,
BARAMA D2 (RIEWFD 12 0.33 polg, #
BMZE 38 . MRS, 3 kAT A A 1)
Z AR (PCBs) ~F1Jik 7.40 polg, 72 5 kAR
WAV AR 5 0.96 /g 19 7.7 4% . FH ER AT
EELE NS TR S e sSA| 2 U N ik
R, BRI, AR AT W 8 )
AN (D,

WA A —Fh 2 SR (PCBs) 18 2 MF

RAIHEHT SRS (- 2), iTUES, KITE
Pl P 1 58 Fh 2 &K (PCBs) T & &34 8
ErR TRV (H SRR, SR
ARIBEIR 1) B B 22 AT B i /N a3 . DU 4
PARRJLRIR, AT S 23.22 £, &
FE N 2.14 £5,
23 KILOTCEERE A R &R BT
i B EL A

8 SkYT KA AN [l SR 22 SUBR 1 B
st E (E 3w, &R, AR
A= SBERAE T MR SRR, SR
[6) B AE VA D2, D3, D4 FIKIT I Fh
CLAANE AR, JUSUBEAR [F ) AE A5 7
D2. D3 AT AP CL VL EKARAR A, -+
SR A RYIE AR AD D2 YT AR g b Al
o NI FIEDIAE A AR T L)
s 1K 39.7% ~ 69.7%, PUSUBIR. TR
LR B S, BAE, 5 KK
TR A %2 SR (PCBs) =% /N Gk
AR SUBOR L 1 DY IR T SRR A
KTl 22 S0 (PCBs) H i, 5 45 i iy He Al
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Fig. 1 Contents of polychlorinated biphenyls (PCBs) in body fat of finless porpoise
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Fig. 2 Comparison on average content of each chlorinated polychlorinated biphenyls (PCBs) in the body fat of

two finless porpoise subspecies
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FUBIR (PCBs) 7 5S4 Bifi A5 A7 08 11 1 K 1T 38
B REAE 13k 8.5 WA FFANMA (D4)
ALk 12 BRI R AMA (C2), HZ &k

# (PCBs) & w3 iy TRURE (A, 2RI
H S PR A i SRR
3 Wi
3.1 KILHTLRA IR 50 A i 2 BRR &
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Finless porpoise sample number

m VU S Tetrachlorobiphenyl
m 15 A Pentachlorobiphenyl
m 7N Hexachlorobiphenyl
m B S B2k Heptachlorobiphenyl
m J\ S Octachlorobiphenyl
» JLETEE ¥ Nonachlorobiphenyl
» 52K Decachlorobiphenyl

2.50
200
i 5
8 150
)

2% 10
i E
g1 g 050
S
0.00
14.00
1200
=
~ 5
@5 1000
B 5
"2 800
g g
2% 600
&
(ﬂ% 4.00
“ 200
0.00

40 60 80 100
143 Lt 7 5 Precentage content (%)

B 3 LR R AL REER RS R E 2 s &
Fig. 3 The isomer-specific contents of polychlorinated biphenyls (PCBs) in body fat of finless porpoise

D1. D2, D3. D4, D5 AARWWAHILIK, Cl. C2. C3 NKILWALIK,
D1. D2. D3. D4. D5- East Asian finless porpoise, C1. C2. C3 - Yangtze finless porpoise.

mmmm PCBs —+— fFH#% Year

a 19
1 8
r 17
16 =
- i 5 E
! 1Y %
13
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_ Iy
1 1 0
D2 D1 D3 D5
ZRAEEAPYLIK East Asian finless porpoise
b 114
12
10
g =
)
6 =
%
4
2
0

C1 C3 Cc2
FATAEFPYTE Yangtze finless porpoise

B4 YRR ZRRES B SFEREIRR

Fig. 4 Relationship between age and concentrations of polychlorinated biphenyls (PCBs)

in body fat of finless porpoise

a. VLKW IRl b, TEAKKYTIEF. a. East Asian finless porpoise; b. Yangtze finless porpoise.
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7K (PCBs) i, KILIWFh (3.40 ~ 12.67 /g,
WBE) BEEET AWM (0.33~2.21 /g,
WE) (T-K%, P<0.05). LK (PCBs)
e —REREME SR, X —g5 BRI, KK
T ol 25 35 P KT 10 9 7K R 855 T R %2 Gk
(PCBs) iy, LI LKA L AN
B DMV IRE VG YL

ARSI P 22 SR (PCBS) I & AL N
ARG AT A 2 s AR ER. (NE
PARRLSEIR) A, FIF, KT APy
SR TSR B Bt R R I el {HN
[l —Fh 2 A (PCBs) Mo R HLE, M
ARIFZRAE 2 AN P51 2 7 B 2 /D TR
IR . XIE BN EZ @R (PCBs) [/ 43 5+
P, B SARECRE RGN, K R
FESBEG, SRRt A, AR, HE
ANEE Gy W) T B @ (Storelli et al. 2000,
Weisbrod et al. 2001) . f&&R41y (—&H 2=
FO BT AR S OB AR etk R
WAE T ALK AR IR N E R . V2
TSR AR TR T R AR IS, AEVLIK

IR S EAREAR: BRI m AL 1
SARIZE L GPOR IR PR (VNS SS d A E S
PRI ZE R

AWTTRN, 4 BRI MEPE VLR A A i
oo OB o A OR B S A 4 K
dichlorodiphenyltrichloroethane, DDTs) 1755
IRcbé (hexachlorocyolohexane, BHCs) &
(& BB RGN, 2 e BEARE R IE G S
MR CIRMEIRSE 1993, JEZR%E 1993), {HA
BRI, YLK ) 2 SR (PCBs) K
B TR G RR LS 0, JF BAE 6 ~ 7 W2
5, ZEIIE (PCBs) B E ., [,
ZAOK (PCBs) W RELLI 4w (DDTs) Al
INEICLE (BHCS) S RF A A HLVG ZRL
IR R BEIR DO BB SR, B S HF A
3.2 AREBILEANE S 2 RN &R
B

T ABIH T A KIRILIK AR IR P 2 SR
(PCBs) I, 1) WL ELE AR N LI AR
MEA A 1 22 SR (PCBs) & &, H
A KAEHEE R 2 (1sobe etal. 2011), F[EH

F 4 AFEEBEILIK AR 2 SBCR & &
Table 4 The concentration of polychlorinated biphenyls (PCBs) in blubber of finless porpoise in

different sea areas

LiEA Tk EAy LR (Lolgd Reference
Species Sea area Year Polychlorinated biphenyls (PCBs) = PN
H A3 Pk 2000 ~ 2007 4 1.30~52.00 (n=30)
VLK ZR P Seto inland sea 1999 ~ 2000 ©1.50~21.00 (n=9)
Neophocaena Isobe et al. 2011
asiaeorientalis sunameri H A KA v 2005 ~ 2007 31.90~21.00 (n=9)
Omura bay 2005 ~ 2007 ?1.40~9.10 (n=3)
gmoiii Fujian 1990 45.00~11.00 (n=7)
FEAITR Ramu et al. 2006
N. phocaenoides il
! 2000 ~ 2001 31.40~28.00 (n=5)
Hongkong
:\II%.;EW'\.W‘TI. KT so14 2064~221 (nN=2)
) a5|aec_)r|en alls Yangtze estuary ?0.33~0.76 (n=3)
sunameri
3L
VLR KT T "
N. asiaeorientalis bidia 2012 ~ 2014 ?3.40~12.67 (n=3)

asiaeorientalis

Yangtze estuary
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A AR LU RN A S U 3 B OR YT K 1 2 SR
(PCBs) et (Ramu et al. 2006). &
AR SR A TR P KT KT R ) 22 U R
(PCBs) it T AR A, (HY FiRK
BT KB EORYE KA G 9 I = AR LG, KL
FIVT AR Y 22 UK (PCBs) & i fik (£ 4).

BTN R, Uik N 2 SR
(PCBs) Wit 50 ~ 200 polg G ) I,
SO LB P AR AR ORI & 5 (Wagemann
et al. 1984). V4 Hb rfifg ifg 45k 1 4% SU Ui K
(Stenella coeruleoalba) M TKHIHE 2 & B
(PCBs) MKIMER, fshie 1y, Tohke
ZEEIR, YT WATHEMRZ Wi (Epidemic
measles virus), Jf K#EZET: (Kannan et al.
1993) . S Mt R i LY L e 2 R 7 Be
P RV Y 89 kAR SUSI K IR 7 A B0, £
TAANZ EIBE (PCBs) W&, {H15 1
N B eI G Y -y S G R = 1 e
WIS TR BRI AT AR B = 2R TIRK
fi32 (Marsili et al. 2004). EARKIT VLKA
I 22 SUBEE (PCBs) -39 1Y 3.38 Lgl/g,
TR LKIX —Bfa kit 2 &K (PCBs)
TR IR R BRI Y 5 | i B T

VAP, WL FEPR 0 5 i A4 1
TEF5F 2002), FlOREH R R GE O RE NI AR
2011) , KILIWLESET FAEAR R A (B
252009, @IS 2014) . 2012 ~ 2014 A,
AT T2 70 Z KA KT AT VLK 8%
BT RIS RO R, N R
RIFET Fofl, 4G 2 SR (PCBs) 7EMIT
IRET S Y] B T KAE T IR IR 22—
B PRSI BRI S e [ 2
WV LK 8% SR R, 20542 TREIT 35 Bh
BT, RS

2 % X W

Committee on Taxonomy. 2015. List of Marine Mammal Species and
Subspecies. Society for Marine Mammalogy. [DB/OL].

[2015-07-24] . www.marinemammalscience.org.
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