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2.1 MEHREEETESEKTE
NAEFEHESEITE Cd . Cu,Pb,As Hg I
In SEBEERNE 1. NEHEHRFTLESL,
ARIFZE A RERAE S W DL R E 4R T
EHNEEERMRK, Cd il Pb ZEVLIRFE R &
BiRR , HAHS R 4. 38 mg/kg 1 0. 83 mg/kg;
RS P S BIKGE P E RSB 1. 32
mg/kg F1 0. 26 mg/kg; 7E CHE FE i B & B &
fik,Cd ‘& & 0. 21 mg/kg, Pb Y F BAKT
0.20 mg/kg, Cu.Hg 7E4LEHHE S H R FH& &5
54 92.00 mg/kg F1 9. 21 wg/kg, TL I & F7ESC
A FVTBRAE & P & & 5 Cu 76 ST RTIBRAE 5
WS B HBOR R, HAB 43 1. 19 mg/kg 11,53
mg/ kg ; Hg 76 3CUE FITLBAE & b ) & Bt L
VT, 5390 1. 93 pe/kg Fl 1.57 pg/kg, As 7E4E
W SCHEFIVLBE 3 F DL EAE S P S B EAL T
[Fl—7K o Zn ZEALEGAR 5 o & BT m & T
SCHA R B, HAE 4 7 2 268. 00 mg/kg I
12.70 mg/kg,
KEBFRIUESE, A YR E 4R BB
2550 HER Zn Cu i B AR H B A
Pim 1 ~2 MEERS Y MNREANELRS
BMPFRER BR AR CuZn B & &I
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Tab.1 The statistics results of heavy metals contents in shellfish samples from different sampling sites
Cd Cu Pb As H; Zn
FRih A5 REEHA /(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg) /( p.gfkg) /(mg/kg)
Laki IR 0.47 +0.11 12.40 +3.56 0.34+0.09 0.150+0.025 10.70+1.88 50.80 +5.21
FHYL 1.65+0.41 88.60+31.20 0.59+0.62 0.019+0.005 2.07 +0.25 -
%4 1.78 £0.17 40.30 +£3.46 0.39+0.12 0.035+0.007 3.03 £0.40 -
9igiA 1.96 +0.37 164.00 £62.20 0.23+0.01 0.139+0.018 16.40 £3.78 464.00 +134.00
AR 1.92+0.26 166.00 £37.90 0.21 +0.01 0.160 +0.045 11.00 +£3.05 678.00 +148.00
1 1.32+0.73  92.00+80.90 0.26+0.12 0.110+0.060 9.21 +5.43 268.00 +283.00
JE 0.31~2.78 6.87~278.00 0.20~0.57 0.014~0.270 1.70~22.90 40.30 ~ 950.00
pdi A1 0.21 +£0.21 1.19 +0.84 <0.20 0.183 +0.044 1.93 +0.83 12.70 £2.15
JeH 0.08 ~1.76 0.73 ~2.93 <0.20 0.051~0.270 0.53 ~4.10 4.70 ~16.70
3k WL 4.38 +2.68 1.53 +0.42 0.83+0.32 0.056 £0.020 1.57 +0.16 -
JE 0.41 ~6.30 1.16 ~2.09 0.41~1.13 0.360~0.080 1.34~1.72 -
F1y 1.16 £1.04 66.30+79.80 0.35+0.16 0.120+0.068 6.69 +5.59 145.00 +240.00
JE 0.08~6.30 0.73 ~278.00 0.20~1.13 0.014~0.270 0.53~22.90 4.70 ~950.00

T =7 FRARR, TR

2.2 HIFESESENS T

WA IR S RE T2 MBI, BEE&R TR
FIERILE 1, RPBIRRI, AR, 415
HMPESBTIENEEARARESR. CGdUMH
WA WAL & P S B K, FLME R 0. 47 mg/
kg; ARG UG b Cd W& BB B, S
BARZH 1.70 ~1.90 mg/kg, TE 17T & T 5 W4k
s Cd & &, Cu tJ2 LA g MR 35k 4 s A
i ) & B ERAR, O 12. 40 mg/kg, 44 M LG
H Cu B & &K 40.30 mg/kg, W AR, BRMIAN
By AT A S Cu MR B THER
G Cu &8, HAE#5T 160. 00 mg/kg, Pb
TE LA B SRR N v A WA P B B ARG, B
B4 0.20 mg/ kg, FHYLMG 4G Pb & & &,
7 0.59 mg/kg, As Fl Hg 7€ PH VLI S A 154 5
H & B ERAR, 437124 0. 019 mg/kg F12.07 pg/
kg; A AT As T Hg )& B WK, 45
57 0. 035 mg/kg F13.03 pgkge As DL
Bt i & & &, 4 0. 160 mg/kg; Hg LA B
IR0 A BB, N 1640 pg/kge Zn
AR SRS WA P B AR, BN T B4
WAFE M P S B

R RN, EAR B ME LB ITR
FITE 2, DT 52 W A= 9 ] ) F A, o 0 2 1A A
W Cu 1 Zn [ & &8 FEVE 7K 2 B2 38 hin i ik 2> 1
AA) R E 2 o SR B A S B B A 4k
I SRR > 584 > FHIEY B AR, X — I
75 1R W5 S P CulZn B & B K]
= BRI (R IR < %44 < PHYL < BE3SEM)

RS o 75— 75 T, TR 2 T 4 % Jo) i 3 37
BE, EBESR AT R R R S, A
HIES R, T BN A i 53 R
TWE, HETUSATRMA . BELR 082
%, K5 B 15 e M 7K 5 32 75 e (9 AT RE 1 o
K. B4 WK UL Cu B9 B 505
4.45 pg/LAN10.6 mg/kg, FHYLIFHITRY + Cu,
Zn EB2H M 32.5 mg/kg 1 92. 6 mg/kg, K
M Bl K Cu \Zn B & B2 5000 8. 68
pe/L 42.6 pe/L YUBRYH CuZn {8 B0 5
115.9 mg/kg H183.4 mg/kg, AU, R
Witk dh F CuZn 25 8 B0 i RS 7] BB 5
A KOK I B R TS R AR A K o
Cd.Pb.As #l Hg 24 fir i 72 P A9 4F 4 75 T
R EERAFILR, X4 MILRERKLITR
YR E —E B &R, AT LGB R R AR
RPN, e Bl WA AR I, A A
fhrf As 1 Hg B35 BHERIE R K, Cd BR7E
P R L A P B, AR T S A
HCd WERIILER. Cd BAS CafREGEM
B4R, Cd BT RE U Ca B 7 BEAALYGEK
ERFEALN™  Ca REMLTHERTE,
TEEYENARER & &, 7EESME, 1R 1E
ke Cd )& B, Cd AT B AR Ca THAE A
YRR R R RS B, B0 0K, Ak Cd
HERSUTIRY T Cd KERE BEWEMX,
CuZn 1 Pb LR K& B VA W B K H R
P BMUE TR Cd &R 0. 18 me/ke,
TAERRIN | Bl 3 3, AR Cd & &0 0. 22
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Fig.2 The seasonal differences of heavy metal contents in shellfish samples
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Hiltr. SMAZREXTRMPITRYRK
FREL(EAR ELR, U IR 25 DL SSAE A v 4 B A 6
H48% g R EFRBTREREME. SHEH

BT (R 2) M H, R PR 2 DU R A
BYFISRA & B AL T IE W AT R .

®2 NEERPESRETRER

Tab.2 The comparisons of heavy metals contents in shellfish samples

Cd Cu Pb

As Hg Zn

Frin AR /(mg/kg) /(mg/kg) /(mg/kg) /(mg/kg) /(ng/kg) /(mg/kg) K
Ll 1.35 92.7 0.36 0.112 9.21 268 A3
pdi 0.21 1.19 <0.20 0.183 1.93 12.7 A3
LBk 4.38 1.53 0.83 0.056 1.57 - A3
I 0.28 4.76 0.22 - - - SCHR[26]
pImAR N 7] 1.46 95.4 0.21 - - - SCiHR([26]
RGN 0.28 1.44 0.33 - - - 3CHR[26]
FEF ST 0.32 1.14 0.25 - - - SCHR[27]

AR AR b X F 7K 7= 0 3 B o A
REEREICRILFE , 5 BH] D7 5 58
RRART IR K™ M BB SR, BUE 30 g 1A
NEFRNEHESE, HRREENGEE
JAZBAR (PTWD) AR I EERTR
HERRAR, SR DAHALVEKRGERE
MRVALAKBEHBEMAKELRERE

(JECFA) $E 75 1% o 45 JA it 32 $; A V) OB
GRIITHR3. EERYBRBRENITREF, S8
BB 5 5% B A TR R BN , oAk X 2 50 B
EVHIT = R P R TR S B FTA R
FEEMPITR S BB AR E; W= 5w
H BT 2R 30 g, IR 100% 5 7H 2%
FAELAALTE 18 AN (R B HUE 60 ke

®3 BESRLESHAREELSR(PTWI)

Tab.3 The exposure results of heavy metals (PTWI) mg/kg
FE A FR Cd Cu As Hg Zn
L] 0.004 7 0.324 0.001 3 0.000 4 0.000 032 0.94
SClG 0.000 7 0.004 <0.000 7 0.000 6 0.000 007 0.04
L3k 0.0153 0.005 0.002 9 0.000 2 0. 000 005 -
WA 0.007 - 0.025 0.015" 0.001 6° -

1 P2 R

MK 3 HEERE AR A AN IR B &
/N 210 g BB SO, BRI RIER A
REEET JECFA FHERE , 81 4 85 50300
RMBERNESEATZE2WEE. mEHeH
FIRERTLBE™ i, R IUR Cd KA RK#
i JECFA FUHER(E . XEWE, HRERREZE
BRI 5 EAR Cd KRB %2, 7
TR o f A XURS o

M3 B &5 R AR AT DL & B, 8 A A 85 Y
B],CuZn MBARILE R, BRI
TSRk 2 51 2 (CCFAC) 25 26 Ji A& U4
R BRIE AR5 L2 PETCR, WL AR S R A R 4
PEH B B A5 A, BN FRB{EARL B CCFAC fE

T5 G 5 5 [ A St 7 A g Jot 22 6 A T AS L AR
HTERAIER o T CuZn R AR
WA IR, NI IR 45 R E , X 4L 15 ™
i B IE B, NS R KUK

3 NG

VEREFAR R PESRITRNSEE
FARK . Cd I Pb i) & B M = BIMIR ) 22 A6 0
O TLBK > #E45 > SC#G s Cu A1 Hg & B R K
BT A 4L e > SChE ~ T3k ; As fE4E 85 LBk A0
SCHAE il B &5 B EUBEAHIE , Zn FEALBGHE &L AP A &5
B, TERLEE, WX RPESRITRN
HROMAEFTER,
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The variation features of heavy metal contents in shellfish samples from the
coast of South China Sea and the safety evaluation

WANG Zeng-huan, LIN Qin, WANG Xu-nuo, LI Liu-dong
(South China Sea Fisheries Institute ,Chinese Academy of Fishery Sciences, Guangzhou 510300, Guangdong, China)

Abstract: The contents of heavy metal Cd, Cu, Pb, As, Hg and Zn in shellfish were analyzed, and the
space distributions and seasonal variation features of these heavy metals in oyster were discussed, according to
the survey results of oysters, clams and pinnidaes from the coast of South China Sea in 2009. The statistics
results showed that the contents of Cd, Cu, Pb, Hg, As and Zn in shellfish had obvious differences among
various sampling areas, species and cultivation seasons. The Cu and Zn contents in oyster samples were much
higher than those in clam and pinnidae samples. The diet exposure quantity of heavy metal in shellfish
samples were calculated applying the crude point assessment method. The assessment results showed that, for
a healthy adult, the exposure quantity of heavy metal by intake of oysters and clams was lower than the
recommended values of JECFA. While the Cd exposure level by pinnidaes intake was higher than the
recommended values of JECFA.

Key words: shellfish; heavy metal contents; safety evaluation; the coast of South China Sea
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