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(' FPERFERAEEETRTITIOR BEREHAFELEZHE, M 510301; 2 P EAFRAL LR, LT 100049)

 E OETNE IR O A R K A 42 (Hemifusus tuba) & 41 4L B F DDTs o
HCHs 848 ,# % 7 % f1 ¥k ) DDTs fn HCHs W 41 8 0 A fn dk A s (W HLAE, S5 R & .
EAE T DDTs 7# HCHs ¢ B m THMEE , KA ESAINAKEG A — 20k
B JH 5 M B o B A8 e B B DDTs A8 HCHs, % 91 4% #% 2 DDTs ## HCHs £ Z & 2 R & ¥
& 414 % % 1 (DDE+DDD) /p,p'-DDT H. (& (3.20 ~7.53) H @ TR M (1.23) , 39 &
FABEAREWEMDDT @4 R —thEm THUMEBEE , RARTRZE AR
DDTs B £ 4 & ;8-HCH /2 HCHs £ # B P W £ ZHF W X (63.88% ~88.99% ), & ¥ £
9917 FT LA A «-HCH [ % B-HCH; % f 42 LA 41 40 DDTs A HCHs 84 & B R 2
o WHO LW & 2 fnfe B ANARG B R PERATALEROBAEREFTER
KE,

SRR AP, BRILE R, BR, A, ST

RESES X131 XEIFIAE A XEHS  1000-4890(2011)1-0012-06
Distribution and biotransformation of DDTs and HCHs in Hemifusus tuba from the south-
ratory of Tropical Marine Environment Dynamics, South China Sea Institute of Oceanology, Chi-
nese Academy of Sciences, Guangzhou 510301, China; >Graduate University of Chinese Academy
of Sciences, Beijing 100049, China). Chinese Journal of Ecology, 2011, 30(1) . 12-17.
Abstract: Based on the measurements of DDTs and HCHs concentrations in various tissues of
Hemifusus tuba from the southern Pearl River Estuary, the distribution and biotransformation of
the two organochlorine pesticides (OCPs) in this marine gastropod were examined. The DDTs
and HCHs concentrations in H. tuba intestine were much higher than those in other tissues, sug-
gesting that the intestinal wall of H. tuba was an important barrier to DDTs and HCHs. The high-
er DDTs and HCHs concentrations in H. tuba gonad suggested that the gonad was an important
site for the accumulation of DDTs and HCHs. The (DDE+DDD)/p,p'-DDT ratio in various H.
tuba tissues (3.20-7.53) was much higher than that in sediment (1.23), indicating that H.
tuba had stronger capability to metabolize DDT. The highest (DDE+DDD)/p,p’-DDT ratio was
found in gill, suggesting that gill could play an important role in excreting the DDT metabolites
(DDD and DDE) in H. tuba. Among the HCHs in all H. tuba tissues, B-HCH was the most
persistent HCH isomer (63. 88% —-88.99% ), implying that H. iuba was able to efficiently de-
grade a-HCH to B-HCH. Though the DDTs and HCHs concentrations in H. tuba muscles did not
exceed the tolerable daily intake standard proposed by the WHO, more attention should be paid
to the potential risks of OCPs biomagnification along food chain to human health.

Key words: organochlorine pesticide; marine gastropod; accumulation; biotransformation ;
southern Pearl River Estuary.
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A HLE A 24 (organochlorine pesticides, OCPs) ,
FEJE R B ( DDTs ) FI7S7575 (HCHs ) |, 02— 28
R e A LTS Gy, R 28 i i o )
R TR A i F SR, T HEA R
HITEMEAE FH (Willett et al. ,1998) ,20 H40 70—90 4F
R, A JE )5 25 11 T DDTs Ml HCHs 45 4% 245 (1)
AP RE A, BRI 2R RS e, B A4S A
B B ISR B A IL A 25T 2 A AE (Fu et
al. ;2003 ; Sarkar et al. ,2008) . I4h, O FH WF95% %
H1,DDTs Al HCHs A LAZEAE RN & 20T W B 5k
K (Sarkar et al. ,2008) , G NS EH AL,

HAT, 5 EEAREZHRETT T 0CPs( 1%
J& DDTs) 7EAS ] K Az A= Wy iR o8 1 L 295 A T A= 9
Ak, AL 5 R ( Nimmo et al. ,1970) % ( Sheridan,
1975) A2 (Kwong et al. ,2009) Flfi2 (Guo et
al. ,2008 ;Kwong et al. ,2008) ,{UA /CEE BT T
OCPs 7£ 1 7 I8 /& 28 B A R 4 211 R BUK P
(Wang et al. ,2007 ; Wang et al. ,2008) , F| HHj R
1, AL 56 T DDTs F1 HCHs 7E 1 7 i 2 2K 3
AR PN L2537 R W AR5 1R 4G

OCPs HA S gk M RIIR P , S B8O 7 [t &
FERIFIURI Y I B A AUURR Y , TV AR A2 24k
TR B A I i, 2B 0 FE A DL AR 2 75 e ™
VI, BB R v o ) 2 B B B A v
Y OCPs [ URLE TR, FE I OCPs ] /5578 FR 4
G/ NESCEID ONIDS DN 295 25 SNy [ S v )1 o
A5 A W BN WLEA IS 22 sh Y
ML LU A N BBUK - HIEGY . ASBFGE 1 RO BR T
PVl i 78 i 2 25 3l 4 AR BB ( Hemifusus tuba ) 1A
P DDTs F1 HCHs (2021 53 A F A= 9y e Ak A iR 1 7
PP R, IR PPAS A R 9 OCPs X A2 fgkt
VB TE fa 5, 3 R U 3 A S IR BT R B R (IR ) 2
eHE

1 #MR5EH*

1.1 FEACREE

ERVT =AU X2 P 2855 R R e TR X3 2
— KA T R E B R AR ()M Bk
TR ) | DA R s AR 4 A T IX 3 20
AR Bl TR = A X Tl AL RS AL R R | i X
T HE R B B OCPs [ 7K P45 i K 4% #% ( Zhang et
al. ,2002) . | HFCA LR, BRI DR E0OK AR FDTR
H OCPs {5k B ZKFATI AR (Fu et al. ,2003)

2009 4F 12 A, 1EBRIT. 11 5g 30 1 Wl 1 28 ) e
i R R AR A IR A AR i (3 14 H IR 43,91+
12. 38 ¢; 5¢ & Al 5E 5 40 514 90.25£11. 10 mm F
40.93+5. 50 mm) , BLI7 K vh ik, 258 A 25 B IR A%
FERCA KA, [R] B FHATE - SR 46 4 I X2 )2 DT AR
FEA (S, 1 S,) , 26 A% B MR A4S Ay 0] SE 56 = AE
=20 C FREZESHT, RAEEAEILE 1,
1.2 HEaabs

YRR G & S RO RIS ) (GB
17378.6—2007) , fifd)a , (i HZEIR/K B0, B T
W TAES L IARSENET 185 9] 40 IR i JHERE |
PERR R RIS 4, 2 RFE R B IES0K, FRIL
5 o EPNBAE R ATEEECF IE C b, $E B0k & hk
G JEATT A A R 4 A A S AR, RR I AE

DURRY FE & il 45 2 BROCHEVE IS D LY ) (GB
17378.5—2007 ) , 28350 A SRS, IS B BF ek b
PRI it 80 H i, HAE SR IUAE ikt R
HEIRE R BEAR — B PRI 20 ¢ TREFA R AEIRICT
IECKET , BRBOR 2 hE I JZ T vk 40 7 A
A, R E
1.3 FEEaHT

AR E AL (Agilent 7890) , it i DB-5 B 4045
(K30 m, M40, 25 mm, IR0, 25 um)
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Fig.1 Location of sampling sites in the southern Pearl Riv-
er Estuary, China
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e E30HE 1

ST AR RO DDTs (4245 p,p’-DDE p,p’-
DDD p,p’-DDT .0, p'-DDT) 1 HCHs (f04% a-HCH ,
y-HCH B-HCH . 8-HCH) [ & &=, LA ai N
1wl JEA TR R I TR O R 300 C, AR
P THEAAT R IR E 120 °C 345 1 min, SRJ5 LU
12 °C - min™" 193 B TH & 280 °C, FF-7E 280 °C {4
10 min,
1.4 S

FIHA PR AR 25 b5 HED) 5t 1) GC % B3 B ] XoF
DDTs Fl HCHs & P, IWAR L E i, 40 B T3 0L A
5L, DDTs Al HCHs AY-F- 35 DGR 4350k (101 +
8.4)% H1(95+4.5) % ,

1.5 HdEabr
FIF EXCEL #AT8HE G FITER
2 HER545

2.1 FTZVIEWIH OCPs 175 i 41 AL

FREX FZZUUHRY + DDTs F1 HCHs 5 K 4%
Ao SRR 20 B W2 1, DDTs #l HCHs f4 - 44 &
JE53 A 4.16 ng - ¢ F10.323 ng - g (T ),
DDTs 7E S, Ab & 4. 19 ng - ¢ ', EEHFAELRK
J&p,p'-DDT (46.05% ) 1 p, p’-DDD (20.23% ) ; S,
4 DDTs i~ 4.13 ng - ¢, FEAHELXE p,
p'-DDT (32.97% ) # p, p'-DDD (44.85% ), X} T

HCHs, {XFE S, ¥l 3] o-HCH H1 B-HCH i Fh 544
A, 205905 HCHs 19 77. 83% F122. 17% .
2.2 EMIBSHLTE T OCPs B i K

IR ZH 21 DDTs F1 HCHs 75 143 3]
H22.4 F15.57 ng - ¢!, #4%E *F DDTs fil HCHs
Y i S s Ayl LI 2 FIE 3, B DDTs 19+
ERE(81.75 ng - g7, HUG KR M (26. 50 ng -
g ') PERE(20.80 ng - g7') RIE(20.71 ng - g7')
JI(20.54 ng - ¢ ) MIFF(11.90 ng - g™) . 1fii HCHs
SR (19.31 ng - g, KGRI E T
(8.00ng + g™') MENR(7.61 ng - g™") JM(5.97 ng -
g ) E(5.74ng - g7 ) FIRIK(4.26 ng - g7 ). AT
UL, W DDTs F HCHs 5 2 01 & & T HAB SR 5 .

M2 AT LLFE AR A A A E T B
DDTs & Z L) p, p’-DDE B R 47 78 (54.08% ~
100.00% ) ,p,p'-DDT .0, p’-DDT 1 p,p’-DDD 434
0~21.06% .0 ~13.47% 10 ~11.83% . %} T HCHs,
B-HCH(63.88% ~88.99% ) J& 45 #v B B FEIE
X, -HCH F1 8-HCH 4351 15 9. 47% ~36.13% F1 0 ~
3.57% ,y-HCH FEAARAL H (BRIAIR) .

AWFFEH, (DDE+DDD) /p, p'-DDT 7E TR Y)
1,23, 7R R R Y R B A T B . 6
(7.53) >(3.87) >H(3.26) >AAK(3.20) , JFF0
PERRII AR p,p’-DDT,

*1 HIOFEEERENRAY S DDTs #1 HCHs 2 2R &R S RMEAH (ng - g, FE)

Table 1 DDTs and HCHs concentration and composition in surface sediments from the southern Pearl River Estuary

Pa=an DDTs HCHs
p,p'-DDE p,p'-DDD o0,p'-DDT p,p'-DDT a-HCH B-HCH vy-HCH 8-HCH
S, 0.77 0. 848 0. 643 1.93 0.502 0. 143 nd nd
S, 0.59 1.85 0.325 1.36 nd nd nd nd
nd RAEH
80 20
O p.p'-DDT = O 6-HCH
m o.p'-DDT B y-HCH
= O p.P'-DDD & sl O B-HCH
g sor W p.7'-DDE i W a-HCH
o 'on
o ® 1o
E 2 10}
,& i
by B
& o)
g o 5t
a T
0
i) 17} B [3:3 B Kk

8 7] i R B EAS
HH

B2 HRIOEBEEHERBRARD DDTs iRE
Fig.2 DDTs concentration in tissues of Hemifusud tuba in
the southern Pearl River Estuary
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Fig.3 HCHs concentration in tissues of Hemifusus tuba in
the southern Pearl River Estuary
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®2 FKIOMEMIEEHE RN DDTs 71 HCHs &[5 4
RHENES AR

Table 2 Relative abundance of individual DDT and HCH
components (to total DDTs and HCHs, %) in Hemifusus
tuba from the southern Pearl River Estuary

OCP A [l Sk [ ] ool R R

DDTs p,p-DDE 72.54 67.03 100 100 61.89 54.08
p,p-DDD 6.33 3.43 nd nd 6.75 11.83
0,p”-DDT 10.66 11.31  nd nd  10.30 13.47
p,p-DDT 10.47 18.23 nd nd  21.06 20.62

HCHs a-HCH 9.47 10.93 36.13 10.04 12.36 13.59
B-HCH 87.21 82.35 63.88 88.99 86.44 86.41
vy-HCH nd 315 nd nd nd nd
8-HCH 331 357 nd 097 120 nd

nd A,

Wi

3.1 ULEWIH OCPs BBUK K 24 SAFAE

AR RAEX R ZVIRY T DDTs #1 HCHs
B &5l A 4. 16 ng - ¢ ' F10.323 ng - ¢7', W5
X IR Z VORI DDTs 5 1A% F K78 F s i
B, SIS ALY TR /NS R AR RS B
JE S INRL T R B R 0K (% 3) o HCHs &
AT RIS, 5B /NG I AR
G DOV S T

(DDE+DDD) /p,p'-DDT T ¥ 1z I T iFA

*®3 AEGEERERRY T DDTs #1 HCHs & E (ng - g7, F&E)

Table 3 Concentration of DDTs and HCHs in surface sediment from different regions

I8 4 FR DDTs HCHs SCHk

R 0. 006 ~135(0. 68) nd ~5.46(0.32) Hong et al. ,2006
R 5 N v 0.04 ~4.79 0.17 ~1.56 Rajendran et al. ,2005
g 0.18 ~22(4.7) 0.1~1.8(0.5) F R4 2008

I 13, 2.53~23 0.263 ~0.945 FRICHR RN, 2004
K 8.69 ~34.34 (19.05) 1.79 ~4.64(2.72) Wang er al. , 2008

T3 B /NS 0.03 ~5.38 (1.44) 0.12~1.49 (0.41) &S, 2007

5 e AR 2 s 0.07 ~4.56 (0.57) 0.04 ~2.30 (0.53) XIARIESE | 2007
PRIT 11 R 4.06 ~4.26(4. 16) nd ~0. 645(0. 323) D

5 PR FORFRIE, nd RAR

DDT R A AR BE S ORIR, R TR i B = i
p,p'-DDT BN RAFAEHT ) DDTs % A (Fu et al.
2003) , ABrgEH,S, FEAERIZUITRRY S pLp'-
DDT % & M %A% ) ( DDE + DDD ) /p, p'-DDT [ {8
(0.838) , ¥ /R4 #r B DDTs HEA T S, £
1 (DDE+DDD)/p,p'-DDT =1.79,iL>1, £ W% Hb
XAUTHAB AT Hr iy DDT S A, H E fif A B9 DDT 24
MR SE 4, S, MUY o-HCH F1 B-HCH
PIFP SRR 3 5 HCHSs 4 77. 83% H1 22. 17% ,3X
5Tk HCH 2 AL (B a-HCH 60% ~ 70% .-
HCH 5% ~12% .y-HCH 10% ~15% .6-HCH 6% ~
10% ) , &M S, AMTTA 89 HCHs f A .
3.2 EMIBIARRN OCPs 1Y 2R

— kUt KA AR W B OCPs 3= 203 1o P
IRAR ; — Tl 0 Ao A K AR R AL 5 ) — ol o 4%
1 38 Wi, AN TR A R B aE A AN R A T
( Sheridan, 1975; Thomann et al. , 1992; Wang &
Wang,2005) ., WNTEEE(C. sapidus) T8 38 i BE MK
i 2L DDT, B 38 WU 3% 7 H B4 ( Sheridan,
1975) , — S BF5EIN N, 28 3 2 i UK A B
DDT( Thomann et al. ,1992; Wang & Wang, 2005 ) ;

Guo %5 (2008 ) il i 40 Hr OCPs 78 f A 1 20 2153 A Ik
o, SRR B R S B, AHESE A RIE  Y
DDTs 5 HCHs & 5 H AL a8 B h i & A0 2,
M7 DDTs A1 HCHs % & & T HAL &8 F, X 3=
B 1) BEIRSCRT RS2 ML 25 30E A5 A ISR N 1Y
FEIRFE;2) W) OCPs 45— W BF VR 45 ff iR
A R i X — ML SR AT T O B R
1) e 3, LK B i 3 B il VR 76 2 P 1 2L POPs
1R R B R T i — 2 PP A

AHFGE B BRI A 2L DDTs A1 HCHs
WM, HEIRYE A DDTs A1 HCHs fYE 28 H
TES A (C. guatucupa) ( Lanfranchi e al. ,2006) F10
DI (Roberts,1976) Hri G KB, SR, KRZHHF5
WS OCPs SR fe K AR A A oy BB 32 B 4%
B U HF ( Nimmo et al. ,1970) f8 ( Sheridan, 1975) .
5 U1 ( Kwong et al. , 2009 ) Fl f1 4K ( Guo et al.
2008) . KA AWy ie] 2R R Y 22 AT fE S OCPs
AR L ARIRE T S PEATRI A 6,
BEPAIF UL ST, R AR HLTE G AR AU A= 4 1k
5 RGAT 2B R 36 0T U BRI (L6 25 11K,
DS R AW AR = B 9 At ¢ 0 ) & Wt s 1
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OCPs % 1t it % = T 77 P J5 19 ( Lanfranchi, 2003 ) ,
Mlambo % (2009 ) $& Hi, DDT 7£ A i 5l it & % F £1
(0. mossambicus ) M i HH BB I 21 21458 43 ) 17 10
T, T EON IR0 i 25 40 R0 SE AU /NVE 5L LR
by NS SR 1 R A LN TR 1 N o S ) | I S
W5 2RI, 45 AR BB PR AR rh 4 5 Wk B2 19 DDTs 1 HCHs
A 0] BE X HLAR FE AR G a T AR 4 , i X
IR &S =yaah- A1 N

3.3 MBI OCPs MR fk

HEPREE AT LK DDT AL AL DDD | itE— 238 J5
JBESEAE B DDE , o] LL7E AL 451 F B LA Ak
ZE B DDE ( Covaci et al. ,2004) ., AHBFFEHTH
Hif#) DDTs 33252 p,p'-DDT Fl p,p’-DDD, 4= Wik N
FELL p,p’-DDE JE X AF1E, £HK DDT # 1k ik
DDE 28 MIEAH DDT i 24, (HATEM
&, [FREVE R v BRLER B RO MEAR AL (L) , DDTs
WS, X R, DDTs 19 ZFALE DDT 4%
SRR R AL 2= v A O T HLA 5 R PR RR Y
YA B AR i HERE 1 5%

A5, A WK% 4% B h (DDE+DDD) /p,p'-
DDT FAE 3K TU0ARY , i — L 3 T 45 fA 2 A] L),
ARARHET 4> DDT, WFFE 45 Rk s JE P X — ke
Hm T HAA T, RN EPLAHE M DDTs R fig
F=4)(DDE #1 DDD) st # 4 i 5 EZ M o, TR
e ALY Ik AR AR E A Rk, BT
REJEE MR HENE DDTs MV 7E 28 B (Mckim et al. |
1986) .

B-HCH J& HCHs 4% 53 A4 14 v 49 £k 1 o o o
(), T LATE PR35 P i B B 4 A s 1), PR 0k B-HCH
J& HCHs 7645 285 AR sh g Fnfa fk b () 32 B A7 A TR 5K
(Wang et al. ,2007 ;Guo et al. ,2008) , A4, i
TR A W AR T A 8K o-HCH B A B-HCH
(Willett et al. ,1998) , AWF5E A5 H T ALY S 12,
AWFSE K IR, DURRY) i) HCHs 48 K E84> 4 o-HCH
(77.83% ) , iAW iR 488 E F 2 R B-HCH
(63.9% ~89.0% ), =W fIRAEA B o-HCH
WA B-HCH,

3.4 NARAEREEXUS AL

X AZERUL, TH P CBE G dh Rl e Ak
TR EFRR AL, B Y AN
WE)—A F LR (FETHEE,2007) . A5,
EHBME (BRI & R DDTs IR Z A8 E , il
TR B R N g DRV B 2K ™ i B B i, 1T L

A5t AR 2o T 85 257K 77 48 A DDTs Fl HCHs #Y
B, WL, 82— 60 kg B B A 4K
100 gffifEr= ity , I8 A TEARBF 5T, A Rk AR
i) DDTs Fl HCHs [5 73 551 72 0. 044 F10. 0096 ng
- kg™ K F A PAE LT (WHO) FUFRIE (20 pg
< kg™ o AT HE R IEIRN OCPs B RE P 1 AR X A
REEFRM G E SR, B R R FIETEE
Y i o, [RVEE A WL A 25 BT W 6 BBt TR
(VS 3 A1, A HR B FR DDE 726 0k 7 £ 4
(LFETRIE SN R JC B HESh Y JU AR g 1 2R
BEER) &N AE K 4 9. 7 (Fisk et al.
2001 ) , BRI, OCPs Xof A I il o o T 7 e 3 e 5 E o
Pz

b DDTs F HCHs & &k = T HA SR T, %
AHAE R UM B XA ML SR 25— 1Y BV 5
Jirb R % v vk BE Y DDTs F1 HCHs , 156 B 1 i 2
DDTs F1 HCHs 7£ % M I8 A N EZ 1 RREE

& (DDE+DDD) /p, p’-DDT HAH & T Ho At 4%
A E RS AIZ I ] R EHEM DDTs M ESRE;
B-HCH J& HCHs 7E4 MIBIR N F AR, &
B A= A AT DL s - HCH [ R B-HCH

LA 4427 v DDTs #1 HCHs 1) 75 4 5 R # 5
WHO L )& % b (BA MR 251 & Y6k
TR N A B s A T B R T

OB BB REFE R &R P S AR e
BT W

S 3k

ZEIMg, RERAe, H—M, % 2007, FEAMEAE DL RTE
EYEETP IR SRS . N ST AR e,
13(6) : 901-905.

X0 ARtAE, FRBkE, 4. 2007, MR AR TR RE DU
Yy A LR 2 AR AE. P E IR 27 (1) .
97-101.

B, IR, OB, 4 2007, /NS A L
FAH U B K AP AT AR, 2 S TR, 14
(2):9-12.

O, W O®R, & NI 2008. W EE ST Y b
PCBs 1 OCPs [ 73 A - AE. 15 HR R 7274 ( FH AR
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