o 36 B 12 1
2012 4F 12 A

KoE R

JOURNAL OF FISHERIES OF CHINA

Vol.36, No.12
Dec., 2012

X EHS:1000-0615(2012)12-1910-07

DOI:10.3724/SP.J.1231.2012.28026

1989—2010 &I FABHIF KRS =
A 28 43 70 454 K B4 R XUBS 30

TEE BRTY, AR KENC DREES THK’
(L T RMGEERZIKF2EGE, T AR WL 524088;

2. DK R AR BE R A DI BT, A il AR AR S, AR M

510300)

WE: AN AEEHEERFCHEENH S0 RAERL A EENG, LHARE
2001—2010 £ % 17 N2 A 87 1R Cd 4 & Ml 45 R B 1989—1999 4 &y 71 & 4048, oA
T ABEBEEERRER, %hitn | B 3 KiERHGEES BN S0 A, FXARNG
BEIF I R G, 1989—2010 £/ Rk Zit 268 Moty Ml & £ 5. HEHE Cd
A B B R H~10.80 mg/kg (GH1E 1.14 mg/kg, VB E X7, THE), #HE 97.01%;
HAr 98.64% 4 E . EEHGAEBINEN Cd & ERERE(SS mgke). FRIT 0 HEHA
TE N Z R KIK(86.5%), 4 5 £ N 5EENTEENE SR, 2001—2010 F 44
K Cd 4B ERRRKR A ILE-F D EG~17 B)>FE A60 %L E)y>mw4E A(18~59 £);
HEAR) ARG ERE 1045, HCAAEAE 710 FRNF 23 AR CdBENITE SR,

RER: B 8 BREREIFN; T REE

RESES: X 503.1; S 966.2

% NG SR A3 B (AT 11 | T TS S 30T VK,
AN Z RS L R 4 JE T ey <an 1P,
5 (Cd) 7K 3k T 4 V5 Y i B 25 ey 2 — 1),
HA RN . WURE ZA RIEDS, i R TUR |
AR Cd ik Dok TR B R . VR X A b
JEEERISPA 2=

WA FRFEAE TR K P FRAE P A 67,2009
AEFR R WF IR T M AGA 112 878 hm?, S II2E5E
BT RS =0 1) A H SRR R R 29 981 hm?,
JET 2R DR SR AL A A R S A
PR P 4 O R S A B R R R AR
PRaEY, RS RAAY B AR 2 DA SO SR 1,
P T R 4 W A RO, AT 10 4RSS AR
WA IR Cd B i B XU P 1 v e = 35k
RGBT . ASLIRARYE 2001—2010 4EX] T AUy
T 17 AN A BGIR Cd S W ek & 1989—

Yris HER: 2012-03-11 1&[E BHA: 2012-07-24

SCRRARAEED: A

1999 4 f J7 52 BUE AT 30 20 4F 30 ) AR Vi A g A
Cd 1o A28 A3 A R S e RS, At i iy
fa R S 5 AV A R R (S 2 A B
1 MRS I
11 HRRESHH
F2001—2010 4EA:4 3—4 H 433 7E) 4 Uil
17 AULARNVEEYE (B 1) R4t 5(Crassotrea ri-
vularis)Ff il (2~3 135 EHHAS, AT 30 HABTES
AR, MHEIGF 5T, FEHHALE TR OIERED,
PRz Bl S0 2, 20 CARAF- 450 HT o
FESh T IRMAIG, R4SV . BRI
SPRIGHIRERY 5.0 ¢ A TR, FHER T8
70 CHET ZEE, W TEAEERARE, T TR
i L SRIGTE YT F ek, e A Sh 3R ITAE 450 C
TASE A, SRR R, JFR & W W e

BEIBE : AR R H (2009B030600001); 444 il A= 25 BR 5 8 o S0 28 FF i3 4 (LFE-2011-05); BT AT RHE
KR35 H (2011C3108006); [ 744 PR B HE £ 15 (A201108HO1)

BIESE : BYHEF, E-mail: jxp60@tom.com

http: //www.scxuebao.cn



12 T2, 5 1989—2010 4] AUV Wi AR 7 1 B 25 43 A R B JHL e e JXURS: D¢ 1911

AR o
$ Guangdong i
NI o2
23°r  Guangxi i igﬁéﬁfa ‘é}
o . cast Guangdong
Sl %Tzﬁﬁ ﬂeud Waters
. b ) 4 8 s, Pearl River
21 & 516 West Guangdong Estuary
T Waters &)
e South China Sea
gl
Hainan ; .
109° 110° 113° 115° 117°E

1 IHRESHEREGMREE
S1~S17 4 SHRYCHMMRIE . WS . B, ol K
YV BUNTE TS WY L. S IS,
VS R KARHE, WILHE; A 2006 FRHTHT S16(FH M
M S1TCEHH)
Fig. 1 Map of sampling stations for oysters from
Guangdong coastal waters
Sampling stations S1 to S15 indicated Zhelin Bay, Guangao Bay,
Jiazi Harbor, Jieshi Bay, Changsha Bay, Kaozhou Estuary, Yaling
Bay, Shenzhen Bay, Tangjia Bay, Guanghai Bay, Zhenhai Bay,
Mawei Bay, Bohe Harbor, Shuidong Harbor and Zhanjiang Harbor
respectively. And the S16 (Leizhou Bay )and S17 (Anpu harbor)
had been sampled since 2006.

HIRACHE, ZEWACERS T 10 mL 50, FFll.

FESDRAE | HTALIR 53 17 2 BRI WA [20]
FSCHR[2 10 5 64T, R H 7 sk
FETFIERE S Cd i, AR —FESIE 10 4
SEATRERY AT TR RS, IAS Cd AR R
FRECH 4.1% BHRAE SIS 1, UBT 5
HEG . 1989—1999 4114 7 52 554 43 B s R F AH
[ 7 i
1.2 RN A ESHES

S S (R R 1 i e XU 2R B0 E A
AR Cd 5 i i) £ R AU «

I=(CW x IR x EF x ED)/(BW x AT)

K, 1 H Y Cd A [mg/(kg « d)]; CW A4t
& Cd & ik (mg/keg, BE, T[); IR A HEEEH 5
it (kg/d); EF A (365 d/a); ED S ZEER I
B(10 a); BW iy ARG 5 (kg); AT Ry CEUE FF
KRR (365 d/ax70 a).

ST AR R A TR A B e Y. Bk
JE BB DL ot s, [RARRS B | Zorb it
KHEERE, 7ILE-FLHEG~17 %), BFEAN
(18~59 % )YFIEHA(60 % M LA )3 ANl BEPFA
2001 A DI AT 0 AR XU X5 J g o
350 26.8 x 107, 19.3 x 107 F1 24.5 x 107 kg/d,
NI HILL 45, 60 1 60 kg i

XU T (O AR JXUBS: 22 850, hazard quotient, HQ)$%

TRiHE .
HQ=I/RfD

o, RID iy Cd 19 11 ilRZ:2% 57| & (oral reference dose,
RfD). FAO/WHO K& it U IR % K 2 51 o3 it
H R 1 pg/kg - HLMATE 70 kg AT, EHE
PRI IE T IO BE[10 pg/(kg - d)], ASHfEPE
P 0. 1785 P U BETR A 1 pg/kg - )P
I, ASCEGHCRID K 1 pg/(kg « d)o 47 HQ>1, Frn
2% Cd A& T RID, fA7EAEREXUS; HQ <1,
FoR Cd A RA T2 VIR, JofERE R,

Bl AL IR 553 Hr A Matlab 2009b 1 Excel
2007 52 o

2 %

2.1 4R Cd S 2R BE S fRYFE

1989—2010 4T Ui 17 AN 4HIG1A Cd
TR AR B A LI 2, BT 268 SR 14T G
T Cd & i oA AR AT BOE 255341 (P<0.01)
WA Cd & A28 AL EFA nd~10.80 mg/kg (nd
FRAK ), K2 97.01%, I{H 1.14 mg/kg; Cd
T ERAE nd~1.00 mg/kg X [B] Bz H PR i =, o5 AL
BB 52.61%( RFMER 0.526); FH7E 1.00~2.00
mg/kg i EAIE 33.21% (BB 0.858); i
TE 2.00~4.00 mg/kg 5 10.82%; =T 4.00
mg/kg AU 3.36%, 23T 9 R (1989—1999
4 6 7%, 2001—2005 4F 3 ¥K).
2.2 HUERE Cd EENERTE)

1989—20104F ] AR Ui AT Wi (A Cd & 4R RR
A5 FFEE(0.35 + 0.33)~(2.12 + 3.25) mg/kg(& 3).
1999 4 [ A {8 3 22 ¢l F VS I 15 14 Cd 5 1235 20
fEh R E 10.80 mg/kg FrEk; 1998 4EMUIKE{E A
(1.28 £ 1.59) mg/kg., #7454 h—mfE, M 1989—
1994 AR WA Cd &M 0.91 mg/kg; 1995—1999
454 1.38 mg/kg; 2001—2005 447 0.86 mg/kg; 2006—
2010 44 0.92 mg/kg. T 20 A4tk Cd &
SRS RS, 2006 4E LIRS F T

T 20 AR BRI A Cd S EAERR G
0.23~1.65 mg/kg, {H 0.88 mg/kg., 1998 4FZIE A4
B F 2 H R Cd 15 3.17 mg/kg FITEL 2005
2006 4 H BLAL KL BIE HH HH FH5(4.00 mg/kg) FIJ IR
85(3.50 mg/kg)2 M EAEITG 1, 1989—1994 4411

http: //www.scxuebao.cn



1912 Ko F R 36 &
1= OO, i £ L0
0.966F A
il 0.858
: = I density of probability
— XWHOEZA /M lognormal
% 8 v £ — 2285434 %L empirical CDF
B2 o4 3 £ - - - R XHHUIE 434 i lognormal CDF
= £ 20526
%3 g
B B 3
S 02
L 00—"200 400 600 800 1000
& &/ (mg/kg wet weight) & /(mg/kg wet weight)
concentration of Cd concentration of Cd
(@ (b)
2 1989-2010 I FRIBBSHIFAESENMEZEESLEN I/
Fig. 2 Histogram of density probability and empirical CDF of Cd content in oysters from
Guangdong coastal waters from 1989 to 2010
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Fig. 3 The temporal trends of Cd content in oysters in Guangdong coastal waters

(a)annual variations of all Guangdong coastal waters;(b)East Guangdong waters;

TR S 4 0.63 me/kg; 1995—1999 4 1.00 mg/kg;

2001—2005 4FH 0.45 mg/kg; 2006—20104E %7 0.86 /K.,

(c)Pearl River estuary;(d)West Guangdong waters.
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Fig. 4 Spatial distribution of Cd in oysters from
Guangdong 17 bays/estuaries from 1989 to 2010
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&1 2001—2010 I~ FifAG4HE; Cd 2 2R RARRXK
Tab. 1 Health risks of exposure to Cd in oysters from Guangdong coastal waters from 2001 to 2010

A -l age
year 5~17 % 18~59 % 60 % KU F
2001 0.06 + 0.06 0.03 +0.03 0.04 £ 0.04
2002 0.09+0.17 0.05 +0.09 0.06 £0.12
2003 0.09 £ 0.06 0.05+0.03 0.06 £ 0.04
2004 0.12+0.13 0.06 +0.07 0.08 £0.09
2005 0.12+0.08 0.06 + 0.04 0.08 £ 0.06
2006 0.08 +0.07 0.04 + 0.04 0.06 £ 0.05
2007 0.09 +0.07 0.05 +0.04 0.06 £ 0.05
2008 0.13 £ 0.08 0.07 + 0.04 0.09 £ 0.05
2009 0.10+0.05 0.05+0.03 0.07 £ 0.04
2010 0.09 +0.07 0.05 +0.04 0.06 £ 0.05
HE 0.10+0.04 0.05+0.02 0.07 £ 0.03
24 BHRERXEITEMN 0.04~0.13),
BEEII NIGIRRTE S5 22 S L dik Cd - 5 ik

I PRI RS AT T AN ] o fi 5 RS 2R 50K/ 1N
HFGER 1): JLE-HFPHFE>EHFEASAEN . 2001—
2010 4T ARVEALEG Cd gL B 10 4, 1E
70 N EAK R ERRE, 4T 22EEHQ N

31 HEFMELEENE LRI
H 1960 4525 “NG DI WEL (mussel watch)” LA
K, ALFEAEWIE N ST RAE NIRRT W
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Spatial-temporal trends of cadmium in oyster along Guangdong coastal
waters from 1989 to 2010 and their risks on human health

WANG Xue-feng', JIA Xiao-ping®”, CAI Wen-gui’, CHEN Hai-gang’, MA Sheng-wei’, WANG Zeng-huan®

(1. Fisheries College, Guangdong Ocean University, Zhanjiang 524088, China;
2. Guangdong Provincial Key Laboratory of Fishery Ecology and Environment, South China Sea Fisheries Research Institute, Chinese
Academy of Fishery Sciences; Guangzhou 510300, China)

Abstract: The coastal ecosystem has been threatened by increasing heavy metals pollution, so the timely
health risk assessments of biological indicators oysters are of importance to both the sustainable
development of coastal oysters culturing industry and consumers’ health. This paper analyzed the
spatial-temporal trends of Cd content in oyster soft tissues from 17 main Guandong coastal bays/estuaries
from 1989 to 2010 and assessed their health risks on groups of consumers by their dietary compositions
and ages. Results of total 268 samples showed that the concentration of Cd varied between not detected
(nd) and 10.80 mg/kg wet weight with average of 1.14 mg/kg wet weight; of which, 98.64% of samples did
not exceed the threshold of upper levels (4 mg/kg) established by Ministry of Agriculture, China and EPA,
USA. The Pearl River estuary should be the Priority of Mussel Watch and environmental management
considering its highest Cd content and large variance in oysters soft tissues there. The order of risks on
consumers’ health was the younger (aged 5 to 17) > the elder (aged 60 or above) > the adults(aged 18 to 59)
in sequence, while the Hazard quotient (HQ) was less than 1 for oysters edible soft tissues from
Guangdong coastal waters, indicating that the intake of Cd by oyster consuming had not exceeded the oral
Reference Dose.

Key words: oyster; cadmium; risk assessment; Guangdong coastal waters
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