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Determination and Safety Evaluation of Inorganic Arsenic in Shellfish by
Hydride Generation-Atomic Fluorescence Spectrometry

HAO Yun-bin'2, SONG Hong-giang*?, WU Yi-chun*?, LUO Hai-jun*?, ZHU Shi-junt?, SUN Ya-qin?
(1. Zhoushan Fisheries Test Center, Zhoushan ~ 316111, China;
2. Aquatic Technology Promotion Center, Zhejiang Marine Development Research Institute, Zhoushan

316111, China)
Abstract: This paper describes the application of hydride generation-atomic fluorescence spectrometry (CF-HGAFS) for the
determination of inorganic arsenic in four main commercial shellfish species in Zhoushan city, Zhejiang province. Besides, their
food safety was assessed. Inorganic arsenic contents in the edible parts of clam, razor clam, oyster and mussel found to be in the
range of 138—0.191, 0.112—0.171, 0.067—0.163, 0.070—0.168 mg/kg respectively, were consistent with the national food
hygiene standards and inorganic arsenic intakes from them were below the WHO/FAO JECFA recommended acceptable daily
intake (ADI) of 129 ug per person per day.
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PSS 0657.36 SCERBR IS A YHEHS: 1002-6630(2012)04-0219-04

2012, Vol. 33, No. 04 219

75 H RSP LA 22 BB A A7 A, 35 PR o 55 O A
LA TR, B NI = JEHL > Tt oL
B> A7 A LA o A7 LA 20 455 0P R AT J 20 e P PR
JHIRR AN — F L IR, H RS AR AN 2 25 N AR et
o TOHUBIAE A N A S AL JURT R A ™ A 22 Foft F AL
A, R NRAR K SE T o SR 2 2 3 s
WA T IRERTLIF B BV AL, AR, 1
B, VG AE R o BRI A ) AR 25 DR A 25 L
P RIR PR IE TR

Bt N BAETE A I3 i, BRIE I 1K) DUSAE AT

Wk H 3. 2011-03-20

56 B 4 0 ORI 18 DU S
SR T A SR 0 ) DR K B DL KT
s G BN B €5 B o X AR, LI L
RN RLHE, ORI B . S L B
i 6 A VK7 2 RS 1 D1 K
o LA 2 AT ML AE SR 15 1 4 PSP R
TIOR8 e 2 BT 9 B X AR
BT HOETLS RS ALK 4 B0 LI P 01K 32
T 5 0 WU & R AT 40 T L B 07 5
VE 4

FeBIH 17 EERCCE I H (2009BADBIB09); [ 5K [H bR kHE A 1 L 151 (2010DFB33030):

WA 743 7 B K30 H (2008C02013)

YEE RN WEW(1979—), B, TR, @i-bwrsed, Wy i 24, E-mail: yunbinhao@163.com



220 2012, Vol. 33, No. 04

86iltl=

XDl

1 MHETE

11 FEahREE

2010 42 4~8 A HERFE I TRN . BRIEXKY,
EWME . RITEY, KRERKFE S5 5020
HFE AT A A . et . 4hdF. s 0, Mo
10 A AESLi s bruE 2RO L e FIN, FF 10 Hi%
H SR Bk AT . e sy )T T, 6474
TV SRS R A7 AE — 18 C IRk B AF 0 #7 -

12 RS

fibs M T [ S b ik 4 it 5 o0 (100mg/L
4i5: GSB07-1275-2000, FH#H 2012.4); HER. i
e s, 1g9/100mL B &40 87 (#5754 59/100mL &4
A B 00 IR BRI, R 4l K S )

JITAT 1) 3% B ) it R0 R 06 R AV D ¥ 0 i v T e A
R4 20% [T ER I P 24h, A8 ] T 281K R 25 5
TR AV I P T
13 NFEE5KE

AFS-930 XU Ji 79 6T JbntH KA A IR
A IKA RW20 W FENL 7 MR8 = R
FRA T HH-4OWFN) HUR i IEE K s M E AR A
WHBRAHA.

14 FESTTALEE

XM GBIT 5009.11 — 2003 (£ b A fif & S AL
5 Y VR R (9 5 1
15 Kot PR RORS 5 B e

SE A R IR AT L 11 YR sE, SR I 15 1
FryEfi 22 o Afbs ik R AW e 2 K, IR IME
Joi s G IR R SR br o 2R A DG R AR R . DU
3 A% A b A O 27 B DUAR fE il 22 iR 2, 15 B
Mo 76 1.4 WS4, 811 IRERME 10pg/L
bR ER W, T RSD fH.

16 RS

T IFR I, BLL.1 A BRI DL RE S & —
iy, ®AZ10.509 2247, AR E A MAR 1.000,
1.000. 0.725. 0.600mg/kg, H<yZ i G 20 5 s ToHL
i &, hERE.

2 HR5OW

21 RMEDRDATIRR, R PR AORS # E
T R bR HE A, I S (1) o ZetkInlA
Ji R | = 320.8721C — 23.9857, ki 0~10ug/L,
AHIGH0(r)0.9997; KrtHFR 4 0.03pg/L. 411 KHE
TIE 10 pg/L filhrifEds v, RSD fEHN 0.63%.
22 JFigX 4 Fp USSR LA R e g5 R
7 Sl I | DU T SN 1 SN S T s 1

4 Pk = RaHAT e SR E, SR MK 1~3 T
N, ATRIFTIE 2R v 4 B DS Hoa] £ 35 0 1 JE ML 5
EYEE N 8% 0.138~0.191mg/kg: #E% 0.112~
0.171mg/kg, #kW50.067~0.163mg/kg, M5 U1 0.070~
0.168mg/kg, FHEAY) IR 5 GAMK = i TE LA S
ISR, 7E 80.0%~95.3% 2 [i]. HiEE K hrvE GB2762
—2005 (HEfbhiG YR EIENR) FOE DS SR g 2
JCHLA o B B AR (LA 5T &) /N 145 T 0.5mg/kgl™,
1 1~ 3 ] S L 32 2SS DR TE LA ) 7 & B A
£ B A o

K1 CKRIEFIHNEEHMEER
Table 1 Inorganic arsenic contents in four shellfish species marketed
in Shenjiamen

mg/kg

FE g FERGRR  AJR(H LI SN [P %
1 Ty 0.191 1.000 1.091 90.0
2 I35 0.149 1.000 1.059 91.0
3 L 0.163 0.725 0.825 91.3
4 G I 0.168 0.600 0.722 92.3
5 pia ] 0.175 1.000 1.112 93.7
6 [ 53 0.162 1.000 1.067 90.5
7 L 0.152 0.725 0.811 90.9
8 i L 0.123 0.600 0.692 94.8
9 ek 0.138 1.000 1.042 90.4
10 it eS 0.121 1.000 1.034 91.3
11 LA 0.092 0.725 0.775 94.2
12 G 0.114 0.600 0.686 95.3
13 Ty 0.157 1.000 1.092 93.5
14 [T S 0.140 1.000 1.061 92.1
15 L 0.082 0.725 0.747 91.7
16 G 0.114 0.600 0.654 90.0

e B 1~4 RIS (R EE), 5~8 KB 2iE), 9~12 &%
ISR (R EAE), 13~16 K IESEH(C EAT).

R2 EEIG 4 B NRP TSR

Table 2 Inorganic arsenic contents in four shellfish species marketed

in Dinghai mg/kg

FEmgms PR AR b SEMME [RDBCR%
17 el 0.184 1.000 1.072 88.8
18 B 0.136 1.000 1.002 86.6
19 LA 0.067 0.725 0.733 91.9
20 s It 0.070 0.600 0.586 86.0
21 T 0.171 1.000 1.082 91.1
22 LirliES 0.140 1.000 1.042 90.2
23 05 0.156 0.725 0.798 88.6
24 g It 0.113 0.600 0.662 91.5
25 1edh 0.148 1.000 1.072 92.4
26 il 0.112 1.000 1.011 89.9
27 LaR 0.078 0.725 0.673 82.1
28 i I 0.106 0.600 0.611 84.2
29 pra 0.177 1.000 1.068 89.1
30 Al 0.171 1.000 1.082 91.1
31 LA 0.076 0.725 0.756 93.8
32 s L 0.154 0.600 0.652 83.0

e B 17T ~20 e R EE), T 21~24 MRy Em(EE
L), 25~28 A 1HEB(REAL), 29~32 KI1EH (L 5IT).
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Table 3 Inorganic arsenic contents in four shellfish species marketed
in Zhujiajian

ma/kg

FEahgi's  FEmAaRR AJRA PARE SEIME IR 1%
33 1eis 0.181 1.000 1.001 82.0
34 It 0.145 1.000 0.998 85.3
35 LR 0.153 0.725 0.816 91.5
36 s I 0.077 0.600 0.611 89.0
37 1eis 0.175 1.000 1.009 83.4
38 IR 0.148 1.000 0.948 80.0
39 Law T} 0.162 0.725 0.759 82.3
40 5 1 0.096 0.600 0.600 84.0

T M 33~36 KTk (REIE), 37~40 KGR (C 5.

23 HWXFE R — Pk

VNS P NEPS NP N N R B - B
. WS . H SPSS BRI HAEK 4, SHRNETT
ZEO TR S, SH UKL S R E R E . Wk
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Table 4 Analysis of variance for inorganic arsenic content among
different growing areas

, AP o o 95% ‘& {5 X [H]

VS H(T) FrUER o o
) N () TE(P) R 5t gt

L 2 0.01137 0.012718 0.377 —0.01439 0.03714

3 —0.00206 0.015576 0.895 —0.03362 0.02950

5 1 —0.01137 0012718 0.377 —0.03714 0.01439

3 —0.01344 0015576 0.394 —0.04500 0.01812

3 1 0.00206 0.015576  0.895 —0.02950 0.03362

2 0.01344 0.015576  0.394 —0.01812 0.04500

e LW, 200K, 3URKR: P<0.05 hZEREFH.
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x5 ARNRENSERTEZDT
Table 5 Analysis of variance for inorganic arsenic content among
different shellfish species

) Q) I~ D) BRIER BHIP)

2 0.02730*  0.012751 0.039 0.00144  0.05316
1 3 0.05160*  0.012751 0.000 0.02574  0.07746
4 0.05620*  0.012751 0.000 0.03034  0.08206
1 —0.02730* 0.012751 0.039 —0.05316 -—0.00144
2 3 0.02430  0.012751 0.065 —0.00156  0.05016
4 0.02890*  0.012751 0.030 0.00304  0.05476
1 —0.05160* 0.012751 0.000 -—0.07746 -—0.02574
3 2 —0.02430 0.012751 0.065 —0.05016  0.00156
4 0.00460  0.012751 0.720 -—0.02126  0.03046
1 —0.05620* 0.012751 0.000 —0.08206 -—0.03034
4 2 —0.02890* 0.012751 0.030 —0.05476 -—0.00304
3 —0.00460 0.012751 0.720 -—0.03046  0.02126

de 2 AREFEE; LAl 2.8, 3445, 40600
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Table 6 Difference in inorganic arsenic content before and after cooking

FESZFRCREAT) FESAZRRCEE) T 25 1%
pra e 0.168 & 0.011 P 0.171 +0.004 1.8
I 0.133 + 0.007 5% 0.152 +0.006 14
LAR ] 0.111 +0.018 g5 0.126 +0.019 13
i UL 0.107 +0.018 i UL 0.120 + 0.009 12
W xawe=XE s/, BHAESFAT 5 0 Xaw=XE s/, BHFE
VAT A4y o Z251%= (A e — DA acir )/ DA e X 1005
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(PE)~42.8(F)ug MICHUA, 5 R 30 H A AR B Aok,
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