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(PCBs) & HEAT TINE /04T o 458 @75, HCH . DDT 1 PCBs 145 FE AL 4 b SR AR (L5 B /3 31 ND ~0. 31
ng/g ND ~19.57pg/g Fll ND ~1.23 we/g, HCH 1EfRI & R fies , B rh s S e ik, DDT 72 K Jik v &5 e
W v 5t B, PCBs 78 B2k v 25 ek die g, i b & i1 s =8 TR PERE AR A A 124 2 2 R T M TE AN )
SRR HFEA T TCAH G C R , DDT I PCBs AR VL T W AR AS & 2 K T BB P40, ity HCH AR B, AF5E R,
KA IRS ALG Re AMEA HLTS Gy BBURRE 5 LA R A TG AR 22 J o — e OGP . AR A R R
TRV MW IR N POPs 1 ARG B, K A )5 FF A VLV IR GE R 43 A1 A (A 090 U5 S A7 . st A0 42 1%
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HARP RS BB CE POPs'T 75 3% [ 157 1 451 ol e s
TR FET 1 75 VT K ( Neophocaena sunameri) ™ bR Tk
EN ALK ( Neophocaena phocaenoides ) ™) Filk 14 1 1.1 SEIG#HH
JK (Steno bredanensis) " FEA 4 £] PCBs Fil ASLRRAIHTI 5 S AT T IRRE A 2017—
DDT 5% B9 FERE S T LIL IR SE ToAE A e e 2018 AFRAEA VLN Ui A 386 BH A Y /2 R A P T2 A4
PSR 1) DDT I HCH!' RIS XA EE W VIIE (R (3R 1) o el 9 % B F - 20 °Cukdih
R P 2 it R BUAEAE PCBs BRER 36 Ao FRIRBKIGBE 4R th (4R 0% %o Oy iR W 2
WIS Y POPs AT 7SR KIS S IR N 2 AR, FEAHRE S, B0 BT UL BB
HET AHRULTDKE SR T A A AEA DL BRI B Az 9 Fhds B 42N T POPs 43 ffr. R
SRR IR R D, AMFSORE T RKILT R 22 Bk e & UEAT, LA BG 7 A0
Uit AR E S SKARVEVLIKEFAME TREA IR BBRIBC Hh s, R b 3, O BRSO & 3 43, i RN
XF O RS B AL P B A HLTS G KP4 T T ARG, BB R, R I Boh B, A
DU R U0 POPs M R2BURHE, 2 I EAEE G/ TEZ R O wish 5T
KATTTIROR A B A K 38R 3 IR B 48 42 $E 1 35 -80 CyKFEHIRAT

Tt 5l
*1 KIIIBREFREER
Tab.1 Information of Yangtze finless porpoise samples
HEA G5 KA el RBThE (LSIS AER T AL RE
Sample No. Collection site Sex Body mass/kg Body length/cm Age Degree of putrety
I LR IR ? 38 137 5 HE
I [N 4TI 3 19 101 1 el
I LA TR Q 46 136 5 L)%
I\ LR PN 5 50 159 10 il
\ AN AN ? 18 78 1 B
1.2 BHERSHY BEFVENC R IF L 38, M 5 mL 1E & %/ T

BT B H AR AL & 908 HCH . DDT #1 (1: D) ISR ICKBRIR N . B 28 BUR L %
PCBs, fuffi,4 i HCH 444 (o-HCH B-HCH,  FEXG.0o 0, 78 35 C 545 TR ez 2 1, LA
~v-HCH .3-HCH) ;6 F DDT #4414 (o, p’-DDE .p, 3 x10 mL 1F C BeiE sk i, 5% 52 2 50 mL 5.0
p'-DDE .o, p’-DDD p, p'-DDD [0, p’-DDT ,p, p'- o £ EBFFRTIIA S mL HAGREL, 7 2 000 r/
DDT) ;6 FhERIE P4 VZ A7 AE () PCBs (PCB28,  min Z5/F Rl JiE 5 ming KBS0 AR R B O

PCB52 .PCB101 .PCB138 .PCB153 .PCB180) . HLH ,7E 6 000 v/min 1954 F 8500 10 min, HES
1.3 HRORBRS%EL DR EEBEA VR (EVA B, v

WREMAIK B TAEWA, BT -20 Cok HE BRLIR) 5B 20000, 78 40 °C &1
FRUR, G BEESRETEILT R4 h Dl bR PEUERZE T, M1 mL 59 58 in i ik ik, &
TEHEE, REHAFRIS g FEMFN 4 ¢ ik B TOMeA,  0.22 pm BA MBS I8, i EHLINE
FEOBHE Y S IRAIRE R R 2 20 mL ASE % 1.4 #FmEE D
W, DhVOECSES) : VIRE) =1: 1RGN R AR G352 (Agilent-7890A ) il 5E POPs
FEWOR , PEBE S5 T (IREE: 100 °C, K J7:100  Fh2 Je & &, 835 A DB-S B 40 & A 3 4
bar, I#4 1 min, £5F 8 min, PEARE 4 min) 473 4> (30 m x0.25 mm x0.25 pm) ; K0 514 2K,
PEREEL, LLVOIECKE) : VONER) =101 HRid 99.999% fe £ A s W 4 0. 8 mL/min; HEAE
PR A, RUTRET 90 s R AR ARG Ki2E SO TRIERE ; BERE LB O 260 °C 5 R AR i
YBUIR 3o 2 A TC K B R M 1 T =k (80% UEARAR g 1 L KGN 2% Dy ECD A6l 5% 5 480 5% 1 5
BO L2 mLOIECke/ W (B 12 1) G 325 C; BN AG RN 30 mL/min; JHE
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¥ 80 C,4%4F 1 min, L 30 C/min J} & 170
C,HLL5 C/min J} &2 240 °C, DL 20 C/min J} &
280 CARFF 3 min, HHLRFITA IIFEM E 20 .
1.5 HiEsH

BARE R LISE R + ARifEZE (Mean + SD)
Frno A SPSS 19. 0 SRt/ Y One-Way
ANOVA J5 22 53 A X VLVL K 45 L 88 B T i)
POPs & it JHAT SR B0 70 M o B VLV IR A
T IRV o3 O WEVE A RV AL, ¥ BRAF IR 20 S
ARy <3) M 4L(3 <4l <8) Ml L 41 (4F
0% >8) 4 B A B K 0B 43 S A VT i 20 0

P41
2 AR5

2.1 AREAHLAF POPs {1y RFRHFE

KAILVIHK 9 Fp#s B A4l 41k HCH DDT #I
PCBs 4 ARG 4354 0 ~ 1. 23 pe/g.0 ~78. 63
pg/g M0 ~0.31 pg/g, V-1 & &Y DDT >
PCBs> HCH(# 2), DDT gk S & B EF & T
PCBs Fll HCH(P <0.05) ,3 F POPs 7£ 7 fik il jjs
o S i R T Z(P <0.05) .

£2 KILIEARALRH POPs FHEEMBERFTENTER

Tab.2 Average concentration of POPs in different tissues of Yangtze finless

porpoise and results of One-Way ANOVA ne's
HCH DDT PCBs
2H 21 Tissue
Mean + SD Range Mean + SD Range Mean + SD Range
1 Intestines 0.01 £0.03 ND ~0.10 0.12 +0.21 ND ~0.82 0.01 £0.02 ND ~0.10
fifi Lung 0.02 +0.04 ND ~0.02 0.13 +0.45 ND ~2.25 ND ND ~0.12
HF Liver 0.01 £0.04 ND ~0.06 0.25 +0.47 ND ~2.16 ND ND ~0.17
LA Muscle 0.02 +0.04 ND ~0.15 1.37 +4.50 ND ~25.18 ND ND ~0.13
JZ Ik Skin 0.04 £0.08 " ND ~1.23 9.37£19.58" ND ~78.63 0.14£0.26" ND ~0.31
' Kidney ND ND ~0.09 0.29 +0.50 ND ~2.11 0.01 £0.02 ND ~0.02
H Stomach ND ND ~0.07 0.32 +0.80 ND ~3.75 0.01 £0.02 ND ~0.01
> Heart ND ND ~0.10 0.39 +0.65 ND ~2.09 0.01 £0.02 ND ~0.01
NEi Fat 0.05+0.07" ND ~0. 64 5.95+11.98" ND ~64. 14 0.14+£0.16" ND ~0.24
SEH{E Mean 0.02 +0.03 ND ~1.23 2.02+4.35" ND ~78.63 0.04 +0.06 ND ~0.31

TE B+ 7 F0R1% POPs 7ERITIT KR A Z [MLUHA B2 5, ND Fm R R o

Notes:The “ # 7 in the figure indicates a significant difference in this POP between different tissues of Yangtze finless porpoise, ND means not

detected.

2.2 AEMERE KB EKIIIIRAE R
RN POPs S EE R

TEVE S 4 AE A #, HCH, DDT Fi1 PCBs 3 #f
POPs 7EMEVEREAS B2 I H 2 170501 0. 03 (4. 00
0.03 pg/g, FEMEMEAEA IR 7 o5 1205 0 0. 44
6.54.0. 21 pg/g, FEMEPEREA B IR 2 5 50 50
0.09.16. 44.0.06 ng/g, 1€ M i & &5 51 b
0.06.7.75.0.14 pg/g. HCH fEMEVETT KA G
FHERFERTHENE (P <0.05) , DDT fEMENETT K
BERANAG 17 Hh 5 2 25 R T EPE VLK (P <
0.05) ,PCBs M| TG 25 (P>0.05), i3 3,

FEAF W AUFEA R, HCH F0 DDT 7E L A
BERR AN 5 rp 5 8 2 fg , 2399 0. 08.,0..07

http://www. shhydxxb.com

16.44 14.48 pg/g, W E = T S AAF M 4FEA,
L ZHFEA R K PCBs &80y 0.34 pg/g, W35 T
S ZHFI M 4 (P <0.05) , 15 o PCBs & & il i
i, 29 0.15 ng/g, W3,

TE/K K 4 BE A< v, HCH . DDT F1 PCBs 3 Fift
POPs 7E B FHIZHAEAS Bz ik A 1 , gl vh &
43129 0.05.1.01.,0. 12 pg/g, FERTLAHMEA L
JRHP & B35 0.04 7. 11,0 11 pg/g, A5 i
TSI 0.35.8.53.0.09 pg/g. KILAMA
B o HCH F1 DDT & 4 &l 2 5 T 6 FHI A A<
(P<0.05), PCBs Jo it 3 22 5, {H A {6 v T 0
FHIIZHFEA (P >0.05) , L3 3,
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x3 KILIEAREEKZAKAER POPs FHEE

Tab.3 Average concentration of POPs in different groups of skin and fat of Yangtze finless porpoise

FEATER FEA G5 Ha POPs SF-244 & Average content of POP/(ng/g)
Sample group Sample No. Tissue HCH DDT PCBs
e T ) e 0.03 £0.02 4.00 £3.90 0.03 £0.02
e HERE Female group LA it 0.44 +£0.57* 6.54 £2.08 0.21 +0.04
Gender groups X Rk 0.09 =0 16.44 £0* 0.06 =0.02
HEHE Male group N I§Wi 0.06 0.0l 7.75 +6.73 0.14+0.03
2k 0.02 £0 9.41 £0 0.06 £0
4
S 4 Small group nm.v Ae i 0.05 £0.01 3.95+2.94 0.16 +0.02
R . B2k 0.02 £0 1.30 £0.95 0.02 0
4]
Age groups M 41 Middle group L. [ 0.03 £0.01 6.37 £2.54 0.21 £0.02
AR 0.08 0" 16.44 +0 " 0.34+0"
L 4 Large R
A Large group N BB 0.07:0" 14,48 £0" 0.15+0.04
HBFHWIZE Poyang I Bk ND ND ND
Sk R Lake group & i 0.05 +0 1.01 +0 0.12+0
Region groups K VT4 Yangtze I M.V.V Rz Ik 0.04 £0.03 7.11 £6.36 0.11 +0.13
River group T HE 0.35+0.05" 8.53+3.88" 0.19 £0.04

T ™ w7 2R 1% POPs TEA AT VLYK Z 0] BAT B #5022 57 ND oK K

Notes:The # in the figure indicates a significant difference in this POP between different groups of Yangtze finless porpoise, ND means not

detected.

3 ik

3.1 KILILER{k P POPs RFA4EAE

Y A RS B T HLTS Y Yl
IR 1 FL e FRER 0 B G A A K 3 B 5 e 7k
SEUSHEARE , R S O [
J& 52 5] POPs (1) )gk Wy, Fo PN 43 W R G N e R 52
ZHRFZW . FEFRE, i T A B B s R by
WHER, K& A P50 AE H3ERUKAR DI,
Qb F 7K A £ % T v 1 B VLY K B A2 31 DDT
HCH F1 PCBs f) B4k a3 ma 7, [H it POPs
FRUVRHIE B8 A S B — 152 3G .

POPs ‘H 7EEZS S AR s 2 2, i e ik
FIRE I R 2L 3 5 LS I 1k AR A S AR
IZH LU RE F A 56t TS S O J
I e Ao v PO B B A U i o
SRR 22.3% F19. 7% , >[Ik PCBs & & 24
R 4.6 45 AW FE AL BE VL VLG I
DDT &1 Wit 3 1. A B4 i 77 240 1 55 i
Bar B S 54 REHE R AR SR, (H2 Y i 2 5 Py i
N ZFA PCBs ¥ BE A 3 50 ~ 200 pe/g B, 2
B, DT R A 38 R 48 38 e 3, B
POPs 5| E 9 g 5 203 4 R A TE PR R4
AT HKATILK AR ) HCH i1 PCBs 5 &8 4XAIK,
{HFR I REA (G5 IV ) E2 Bk AR D b DDT & &k
ik 78.63 F164. 14 pg/g, H F B4 S /K1 DDT

15 Y i MoK 2B A M R AR A5 6

T B WALk POPs () B BURAE B K
YLILHRNEIT HCH DDT Hl PCBs 4 it 5 H A f5 5
KBHAT T HER (£ 4) o AWK S KT
FU R BET R T R W T R B
POPs ¢ [ 7K - FLAHEI 5 (AT S T #0043 A AR 7T
JK- FIERTT Y ED T IK ™ PR Y DDT &4 4%
KATITIRA 20 15501200 15, 5 HABIRKBFEAH L,
Ep R (4R T K 4R Y DDT il PCBs 25 K
TLIT AR 16 4501 100 45, 3 AT A SAE K A 1
RIS YL WA B R R R R R AE 2 R A
P B, 5 AR R SR S AT L, A
WSS KT LYL IR b R A LTS Y K- B0
X TTIT RV TE UL/ o
3.2 KIDIIRRIER E# 5 POPs BFMER

POPs 7E K VT IR AR A 9 B RLUAT RE 5 1 3
—EIEFR TEIR EE W VIV RR " R R TR o
PR BURERE AR T 15k 3 28 POPs & 4 2 T b
AR 3 T RE 5 AR RS B D7 AR R
I6) , B A LG 4 M P A G D e R 1
T o i A FA AL 22 Sk e ah, A s
5 A2 T 4 B 00 P01 T i 2
TR R F £ POPs S, ARBESE
K IUHERE S & HCH  DDT 1 PCBs & 1 W &,
(AR X R 5535 YLy 14 o 4 25 508 1T g 5 0
WARRE 77 L5 5 L B fik e S5 BECIR O S5 R
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(SR VNI B

32 %

IR I POPs (1) LR 55 K VTV IR 31 1 56 2R o A
W SE T ZREA G i — T

TRETRFARBER IR P POPs [ B A EH A
F AR 3G K T, 5 3 A I R OE A S
SR AT B R LS R AT TE
WHRFI R0 Y RS R R R B & JE
S0 I R SOV S T 4140 DDT i
HCH 19 55 Bl 08 038 K T 28 i o 4 1Ak
DI B0 M Bl A 08 1 3 R SR NS T R
AW HKAITIIIK POPs 75 87K V-5 HAR R TC it
FIEALEK R H L AR N DDT fil PCBs &
FRT M 41701 S VTR, 2] POPs 76 KT IT K
A PN I B8 B AT A 4% 38 1 R, £ S LR
IR R At 1 A PR L o e R R .
3.3 KIDIBEMERELE S5 POPs 2R
X&

P FIER VL 2 PN Bl 7K (A i 3 1 o 42
Ak 5 G R 7 TR RUOK AR LTS e %
A P KV T A VLR R R L O B AL

JK' A POPs & 24 5 KT R i VTR

FER VTR i 3 3, 766 BH I3 DA 91 HCH
SERERKITMETRM 6 A4, KIL i TR
UL+ DDT F1 PCBs 5 5t 43 51| Sk %P BH 8 1) 10
FER0 5 520 AT, AR S Hh 38 B 9 A0 VT TR AR
HCH .DDT il PCBs % 4t % Bt — Sy i #47
(#5). Iksh, DDT/PCBs Y {E 227 4l F Tl
He 7R i S ) POPs BAUK - 1 m e
KT FWiREA ) DDT/PCBs {f >4 54. 81, 1fii & B
TAREA R 9. 82, 3K FE VT T b X K YTV IR %
Flgb V5 Y m ] e, Hil Fikz K
LR TR R E B KK POPs 5 Y AR 788, Jin
ZEPANE T REAS ) e B 5 5 B0 T Ml s T BB AT
TERE R 1 D 22, 1 LA A 0 20 b7 H 52 B A L /K
B, B g5 R nT s i o ik IR EE 8 e 808 A
FNITE . B, 2630 K VDV R 3 A B 1 K SR B
J B 5 G W) o A R AIE 18 AT LLCA BF AR AT KT
TLRAE R 2 i S S B IR AR it 2%

®4 TRKEESKEERE T POPs & E LR

Tab.4 Comparison of POPs in body fat of cetaceans in different waters

. | & & Concentration/ ( wg/g) Sk
Speci H X Regi s [E] Ti -
& Specie H[X. Region 1] Time HCH DDT PCBs Reference
ISTARAN7 KIL T The lower ER S
Yangtze finless porpoise  reaches of Yangize River 2019 0.02 2.02~4.34 0.04~0.1 This study
KK . ABFE
Yangtze finless porpoise HGFHS) Poyang Lake 2019 0.03 0.43 0.03 This study
JK.‘YT“(T‘E%{ . KYLIT Yangtze Estuary 2013—2014 0~0.97 [8]
Yangtze finless porpoise
LI JABEW] Dongting Lake  1998—2007  0.27 ~0. 54 2.62~5.73 0.48 ~0.83 (127
Yangtze finless porpoise
RSN KILH R The middle
k.(I(IHX . and lower reaches of  2011—2014  0.50 ~1.20 13.50 ~15.73 0.87 ~1.71 [20]
Yangtze finless porpoise .
the Yangtze River
RILILES e ) Dongting Lake  1998—2004 0.73 ~1.51 (1]
Yangize finless porpoise
ALK Bast Asian 4 op 1y e stuary 2013—2014 0~7.40 [8]
finless porpoise
ARILLLEK East Asian #il3 Yellow Sea 1993 0.42~7.24 2.27 ~77.7 [26]
finless porpoise
EHRTLIE Indo-Pacific L 2007—2016 2.90 ~746.00 0.12 ~4.30 [97
finless porpoises Pearl River Estuary
{EIT K Platanista EFE India 1999 0.86 ~1.90 21.00 ~64.00 11.00 ~13.00 [20]
KA Fin whales Jil& K Canada 2001 0.12~0.43 1.91 ~3.77 1.41 ~2.10 [28]
fii Beluga whale 5183l Lourens River .25 ~1. .10 ~2. .20 ~1.
F i Beluga whal FEe L Ri 1994 0.25~1.14 1.10 ~2.26 1.20~1.10 [29]
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£S5 KIITHESLRARYWIKTIIKAER S POPs THEEILE

Tab.5 Comparison of POPs contents in the sediment of lower Yangtze River and fat of Yangtze finless porpoise

K% 42 Detected object

Concentration/ ( pug/g)

i

A0 s 8]

Detection time

HCH DDT
KAVLVLIKRE G Fat of Yangtze finless porpoise 0.050 5.950 2019
L BH 9 JE & 7S Zhouxiwan area of Poyang Lake 0.057 0.009 2011
FBBHIBIH L X Huxin area of Poyang Lake 0.003 0.025 2011
HCH DDT R PH 5 e 10 Hu X, Longkou area of Poyang Lake 0.009 0.023 2007
KAL2E KB Anhui to Nantong section of the Yangtze River 0.003 0.008 2005
VL F 5 Bt Nanjing section of Yangtze River 0.010 0.004 1999
KITF %) The stream of lower Yangtze River 0.010 0.020 2014
KAILTLIKH R AEAS Tissue samples of Yangtze finless porpoise 0.140 2019
KT 20T I B Anhui to Jiangsu section of the Yangize River 0.050 2014
PCBs!20] K VL F 5 Bt Nanjing section of Yangtze River 0.009 2007
KYLEEVLBL Zhenjiang section of Yangtze River 0.020 2009
KAVLIL I3, Jiangsu section of the Yangtze River 0.010 2006
KT 0T I B Anhui to Jiangsu section of the Yangize River 0.005 2014

S

(1]

Eye . B —— RIS fsEdE T [J]. RH

the northwest Atlantic[ J]. Marine Environmental Research,
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Analysis of POPs content in five dead Yangtze finless porpoises in the middle
and lower reaches of the Yangtze River

KAN Xueyang', YIN Denghua’, SONG Chao’, LIN Danging’, YING Congping’, XU Pao"?, LIU Kai'”
(1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, Jiangsu, China; 2. Key Laboratory of Freshwater
Fisheries and Germplasm Resources Utilization, Ministry of Agriculture and Rural Affairs, Freshwater Fisheries Research Center,

Chinese Academy of Fishery Sciences,Wuxi 214081, Jiangsu,China)

Abstract: To figure out the concentration of POPs( Persistent organic pollutants) in Yangtze Finless porpoise,
Neophocaena asiaeorientalis, in the lower Yangtze River, we used gas chromatography mass spectrometry
detector ( GC-MS) to check the concentration of Hexachlorocyclohexanes( HCH) | Dichlorodiphenylirichloroe-
thanes ( DDT ) and Polychlorinated biphenyls (PCBs) in heart, kidney, lung, liver, muscle, skin, fat,
stomach and intestine sampled from 5 Yangtze Finless porpoised dead in wild. The results showed that the
overall variation ranges of HCH, DDT and PCBs were ND —0.31 wg/g, ND —19.57 pg/g and ND-1.23 pg/
g, respectively. HCH was the highest in fat and the lowest in kidney, DDT was the highest in skin and the
lowest in intestine, PCBs was the highest in skin, and the lowest in lung. Their average levels were higher in
males than in females, and there was no correlation between different age groups. The average contents of DDT
and PCBs in Yangtze River group were higher than those in the Poyang Lake group, while the average contents
of HCH in the lower reaches of the Yangtze River group were opposite. Research shows that the accumulation
characteristics of POPs in the Yangtze finless porpoise is related to their physiological characteristics and living
environment, therefore this study could provide research material for understanding accumulation of POPs of
the Yangtze finless porpoise in the downstream of Yangtze River and identifying the cause of death in the
Yangtze finless porpoise, individual traceability and habitat evaluation in the future.

Key words: the lower reaches of the Yangtze River; Yangtze finless porpoise; POPs; content comparison
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