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Fig.1 The distribution of sampling sites
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Tab.1 The legal limits of heavy metals on mollusks
[ A Lt SR
Hg Pb As Cu Zn
h 0.3 0.5 1.0 50 20 [6,7]
Kk B 0.5 1.0 - - - [8]
% H - 1.7 86 - - [8]
H A 0.4 - - - - [8]
i 1.0 1.0 1.0 - - [8]
ORI - - - - 150 [91
F2 ZEIHVEXEMFER
Tab.2 The basic biological parameters of experimental animals
RS B L
I 7o i Nl e £ DURE 54t/ DU Jo DURE 5k DU kA
(cm) (€3] (%) (%)
Al 50.12 24.84 12.01 0.82 77.70 87.96
A2 51.11 22.06 10.27 1.24 80.41 86.53
A3 53.59 32.98 16.17 0.86 78.18 87.35
A4 53.83 2091 10.47 0.92 75.43 87.62
A5 49.23 20.94 7.81 0.60 79.66 91.38
A6 46.08 19.94 9.20 0.74 81.03 91.79
AT 41.94 13.99 8.52 0.45 81.03 88.59
Fi LA
C4 5491 31.51 12.94 1.27 77.88 85.64
C5 59.34 22.83 11.02 1.00 77.84 89.14
Co6 70.93 42.90 13.41 1.24 77.63 85.18
Cc7 54.71 17.24 10.72 0.65 81.11 88.52

TE: AV~AT NI DURRAREE, AR CES . ZREL Ry SRS GBS, MU M IR C4~CT7 kiU DU R A it

8, IR G K RV BN JeF CRRRD

22 BNEELEEENN

BT R L4123 R Zn . Cu R B B AT 0 v
b Zn WA e b v, 78 DUALEAN DL vh 43l s
F|T 71.34 mg/kg F1 102.7 mg/kg; As, Hg, Pb[H~F
Y LA %, He BT R s, 74 DU
M43 514 0.012 mg/kg #10.017 mg/kg( 3).

7 A D T R R L T k. DA
As i, HAE VAR TR A 0.38 meg/kg, 1 DUAE
A 0.2 mg/kge LAt 4 F a4 (AR AT A0 4L

Marine Sciences/Vol.31,N0.9/2007

T S o (Rl R AR AT ALt DY i i L
i TIREVES 5 DL o QS T S st DR FLRs DL, L L
i As FUREL A3 904 0.25 mg/kg F1 0.33 mg/kg. A
TSRV AR AT AL AL 2R 22 e R R ) 22 ek
TV DUANATI AL et DL 4 S o A AN [ 3 11
IY AN o W B UL Hg 04 5 2t LU A S M ¥ Bt 751 (0.024
mg/kg), MHERZ(0.015 mgkg), HAth 5 AR =
ARSI HLAK P42, #F 0.006~0.010 mg/kg 2 [F;
Pb & REANEE. FEL. FMB =/ NERERT
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BAME 4 AR, HERRLEET#E A 0.13~0.17 mg/ke,
S5 9 0.06~0.08 mg/kg; As i LLAEH 4 55 51(0.42
mg/kg), FUIE NI (0.34 mg/kg) 1K 75 (0.29
mg/kg), T4 4 AT R RO HEIE, 7F 0.18~0.22
mg/kg ZIA]; Cu JiiE lWTE&EEH Dy 1.38~4.41
mg/kg, ARG, KESEM; Zn R LS
WY 42.51~92.34 mg/kg, HF e, M
[ER(io

FifLIR DU Heg B TLEE 4 AN A B Y
A1, 4E 0.014~0.023 mg/kg Z [6]; Pb Jfi & ELAE KT
WIEE N 0.11~0.25 mg/kg, MR, B
e f%;  As i LR & 550m5(0.50 mg/kg), F4h 34
M I BRI, R L 7E 0.27~0.34
mg/kg Z [l Cu i e 4 MBIIITE Y 2.29~
10.25 mg/kg, HPRME RS, MWERME: Zn JiE

F4 TEBZENESREEEREEMN

4= REPORTS

LU 7R e M5 e e (209.72 mg/kg), MERE IR 22.(129.06
mg/kg), NG FIBGEEAHR A, Ui 81.29
mg/kg 1 93.68 mg/kg.
23 BNREEITH

Hg 1 Pb IR, 1R 2 H A I T B &
brdE, RN DR O, X 2 B4 B R
R ARE; As BIFRERRIES B 20 80K, 1E#
B R A PR [ bRt s Cu R0 Zn IRIHAE— e 9k 5
O AR AR R MITE, XTI 2 M ES IR
AR D, AR 43 o RO B bR o

KFE S UL BT As, Hg, Pb, Cuf3 ANRIFLREMN
A, RSN, He s SRERIC, BIL5
YA AL 0.20 LA R o Zn ZEERMRE S P AT BRI 4

(.,

Tab.4 The enrichment evaluation on heavy metals of scallop in different sea areas

PGS YRR Py
pisso Hg Pb As Cu Zn
Tk s DURE 1] UkE {159} DURE {159} UkE 19}
Al 0.02  0.02 0.06 0.20 0.21% 0.35* 0.02 0.04 0.31%* 0.60*
A2 001  0.02 0.17 0.17 0.11 0.26* 0.04 0.09 0.44% 0.56*
A3 004 006 0.04 0.20 0.15 0.51% 0.04 0.10 0.15 0.51*
A4 002 004 0.01 0.12 0.27* 0.55* 0.01 0.07 0.16 0.40*
A5 001 001 0.04 0.07 0.18 0.24* 0.04 0.06 0.45% 0.41*
A6 002 0.2 0.02 0.12 0.21% 0.16 0.01 0.09 0.22% 0.52*
A7 002  0.02 0.04 0.08 0.16 0.25* 0.07 0.10 0.51%* 0.66%*
C4 002 008 0.11 0.30% 0.29% 0.77%* 0.02 0.08 0.37* 0.76**
C5 005  0.03 0.07 0.15 0.28* 0.32% 0.09 0.14 0.70%* 0.55*
C6 004  0.04 0.23* 0.27* 0.24% 0.47* 0.16 0.26% 1.24%5%% ] 50%kk
C7 002 0.03 0.11 0.28* 0.18 0.33* 0.10 0.16 0.70%* 0.97%+*

e TERIL I AR S

DURE SRR DU B4, Hg A Cu ) R L
R, BOARTGHE P UK M ML DU TG G,
HAb ARG G As EZR R RNNE . M. IR
P RIRE TS Py DU Pl FROATS L DL PR g Ry e, At
NETTRe Zn (R ARREERIN B R, BN AL R
DUBRAR, SEVATERR M FLRS VUG G 5, SR A
GRS b UURTG 3, AN B 3

5 UUREAR LG, DU R FCRAROURE 22, He AiA

RIS e TR, e

ARi5He; Po ARG NI AL RS AL DL R
By, JAA RIS As ARG HIFTFLR DLrp ol
TG, BN B DURTG 4, oAb s 4t
Cu DAERMNE LR Vb o i g, A R
B¢ Zn (MR AEREEE Rm, NI HIAL B DR bR, HE
P AL B DU FG G, M IS b DURIE £ ML UL
Hhygge, HAt GG
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SeE A5 BRI, TEIR R AL R DI 2 7 e UL,
HESE S EMATEEANESR, WX SFESEkR
PR DU s DURE. G Po T3 &, Dl
ISE) T DU £ DAL Hee JURhEE 43 )8 78 DUAE R DL
WA AN AR ZE R KT VR R A 00
G B AR B 0 72 eV — B A T A DGR LA
Bustamante ! Miramand!"? ¥ Chlamys varia 43 BE 4L
Wi BRI VERRFILA LA 2 5 A (R H 2R )
SR SR IATIII . 45 LR, WALIRATE i SR
1T 4 e dm, UL I A, X PR 22
FEE A TAFRALI UL AA o Viarengo 251
Xt Adamussium colbecki FIWFF AL T XM 2R
32 EeBEEHATEER

T[] — R 3R A AT ALt DRI o DL, T
MES BT RS T S M ESNEr i e i+
PR DL AR IR AN TR B 88, b i A SR AR (1)t

*5 HEILGEBEHNEESERE LR

4= REPORTS

5 DL SR O — 41, T AL A DU T2 2 4.
Evtushenko 251" 7EW[4T Mizuhopecten yessoensis
Cd 185 598 B O ZR A5 H SR i) Cd
O A W I G K G M S 1 iR . Nigro
Leonzio' " X 2 Fhfa 2 i 70 45 1, He (A S4b,
RIULH 5 A OCHE . Hoe B4 a8 v Rt A 2R
AR o X FPAR DG R BT A E TR A A i AR
W R 8B SRR &SRS AR M —EN
KZ. Sidoumou" ANy Dosinia isocardi KAEFI/N
A AU T8 38 AN [) AT 56 10 B 4 8 PRy IR BSORIHE
K2 G Jm R, R S s AR A /N B IEAH G
PEST o AR AR 4 AN IS B LR AR R N
T HIFLA DL, X m] g e SO & & 2 e 1
Z—

¥ E b BRI KR EL B EIKRSAT

33
AR, R AP AR5 WX TR T < AR
0L, — LR AT I AL, KA ST R 45 SR AN

fAHRIITT (3R 5) BEATHE S HTI T

Tab.5 Comparison of heavy metal contents of mollusks in northern China seas

Jintbh (mg/kg)

hiazo Tk SCHR IS
Hg Pb As Cu Zn

e =G (Ruditapes philippinarum) - 0.13 6.7 1.28 9.95 (16, 17]
RIE KIETBH W Crassostrea talienwhanensis) - 0.62 - 31.32 379.55 [17]
TG UL (Mytilus edulis) 0.004 0.05 - 0.58 34.49 [19]

i It - 0.25 0.78 1.19 13.65 [16,17]
ZEE B KIHEVE L1 - 0.30 - 109.60 145.35 [17]
It (Meretrix meretrix) 0.003 0.11 0.97 0.69 - [18]
T~ S L TR T - 0.07~0.08 - 0.49~0.8  9.70~10.2 [20]
FUlt(4rca subcrenata) — — 1.17 3 — [16]
e FFLIS VL(Chlamys farreri) - 3.98% - 3.04% 108.71%* [22]

=

i D - - 0.09 - - [16]

" i It - 0.22 0.40 2.52 16.49 [16,17]
s DHEVE L0 - 0.21 - 2731 135.40 [17]

[ eI - 0.89 1.57 1.62 12.47 [16,21]
T DU - - 0.45~0.64 - - [16]
- eI AT - 1.35% - 1.44% 15.89% [22]
e FiFLE I - 3.01% - 3.13% 2.51% [22]

Ve P R A SCHR T TR SRR K S
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Hg: G 7 00 e b Hg & 1T 0D,
AW R UL He B bl 0.006~0.024 mg/kg, 7
R VA RN 2 5L A T S A B 2 A 0.010
mg/kg 1 0.007 mg/kg, 5 CERER R RIS I,
AR T BR WA b

Pb: AW Pb M JFTaE LY Hh 0.06~0.25
mg/kg, o G R R AT AL DU LG oy i A
0.19 mg/kg F1 0.21 mg/kg, B BAL T 3CHk H X AN
ST AL DL ), AR AT R AT LA B A
I P SRR WA TS

As: AWFF T K As i 0.18~0.50
mg/kg, ISR KR ELAE 0.09~6.7 me/kg 22 i)l 20,
ARG PG SCRR B 72 S AR, KR 2 SR A AR AN
FUERARIN A5, 00 32 B0 th A SRR AN R]
S TR, AREIFPEN DN 4 8 1w A2 A
T2 BRI,

Cu: AR Cu WiELEHY 1.38~10.25
mg/kg, P G FIBR RE IOFEALIE DU Cu 1 L
391 2.29 mg/kg 1 6.80 mg/kg, 53k IR BN
SR AL DL R B B2 P, SCik e Cu R AR
PRBREEIR R, 7E 0.49~109.60 mg/kg 2 [A]17-221, 3 fifs
A AR (). FhE. HhS SRS ISR

Zn: HRAF Zn JFHEEE N 2.51~379.55 mg/kg! ™,
FL i BEAEAS AR 2 v 22 IARK o ASHHF 90 10 o o LS
[k 42.51~209.72 mg/kg, HH il & AR HSFLER DU
& L2300k 81.29 mg/kg F1129.06 mg/kg, 5
BR[22] X AN AL DL Zn 1 LA, AT
5, Ja T T SRR, R IR R
FAMIATFL AR DL Zn 5 SRR B T REA T 2.
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Heavy metal contents and quality evaluation of scallop in
northern China seas
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Abstract: Argopecten irradians and Chlamys farreri were collected in 7 mariculture areas in northern China
seas, including Dalian Bay, Qinhuangdao, Laizhou Bay, Yantai, Weihai, Jiaozhou Bay and Jiaonan from Oct. to Nov.,
2005. Contents of five kinds of heavy metals including As, Hg, Pb, Cu and Zn were investigated via atomic
absorption spectrophotometry. The results indicated as follows: (1) The heavy metal contents in scallop leftover were
usually higher than that in scallop adductor; (2) In the same area, the heavy metal contents in C. farreri were higher
than that in 4. irradians; (3) The average contents of five heavy metals can be arranged as: Zn>Cu>As>Pb>Hg;
(4) In Jiaozhou Bay, the Zn contents in the adductor and leftover of C. farreri were 1.24 and 1.59 times that of legal

limit, respectively, whereas in other areas, the levels of five heavy metals were below the legal limit.
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