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Effects of processing methods on bioaccessibility of 8 kinds of
heavy metals in 2 kinds of shellfish

ZHANG Mei-Chao’, FENG Li-Xia, WANG Nan

(Weihai Institute for Food and Drug Control, Weihai 264200, China)

ABSTRACT: Objective To investigate the effects of cooking and baking on the bioaccessibility of 8 kinds of
heavy metals in 2 kinds of shellfish. Methods The bioaccessibility and content of 8 kinds of mental elements (Pb,
As, Cd, Cu, Fe, Zn, Mn and Hg) in Crassostrea gigas and Azumapecten farreri was analyzed by inductively coupled
plasma-mass spectrometry (ICP-MS) using in vitro simulated digestion experiment. Results The content of 8 kinds
of mental elements in 2 kinds of shellfish generally decreased in the following order: Zn>Fe>Cu>Cd>As>Pb>Hg.
The bioavailability of As in Crassostrea gigas was the highest of the 2 kinds of shellfish at 98.4% and the lowest was
3.4% of Fe in Azumapecten farreri. After different processing methods, the bioaccessibility of Mn in 2 kinds of
shellfish was significantly improved, and the bioaccessibility of Cu, As and Pb in Crassostrea gigas was significantly
reduced. The bioaccessibility of As and Cd in Azumapecten farreri increased after heating treatment. Compared with the
heating method of cooking, the processing method of baking had a greater impact on the biological accessibility of

shellfish elements. According to the correlation analysis, the bioaccessibility of shellfish elements was related not only to
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element types and processing methods, but also to the concentration of other elements. Conclusion The 2 kinds of

processing methods of cooking and baking has a great influence on the contents and bioaccessibility of 8 kinds of

heavy metals in shellfish.

KEY WORDS: processing methods; shellfish; elements; bioaccessibility; in vitro simulated digestion
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r]); SQPPQUINTIX224-1 HLF4Hr KFCREE 0.0001 g).
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3 A I B UM AR U T P A DT R I S T LA
Ji DUR A 4 0 T 1 A 0 {8 A s A I 1R 225 LN, F
4 GB/T 27404—2008{ S2 56 % i f A il LTS £ 5 BEAL A
WY WER AT R . . BER S RS T
WA E & (P<0.05), ARMTHImEk. k. i, 4. 4
) U 25 v T WA (P<0.05) . DABAAHS T4E05, B3 0%t
B, OR. B H . HRREOCE M E SRR SN, R
GB 2762—2017 (i LA FEEARME Bl Y )
Al NY 5073—2006  FoAF B &A™ F A 24 F R
i) MESKR, #VNFET 1.5 mgkg, #/DF%T 2.0 mg/kg,
Hl/NT4T 50 mg/kg, TTHUH/NTZET 0.5 mg/kg,, B R
INTEET 0.5 mg/kg(ZK 7™ B 1) S5 75 FLEAH s ]P0 5
LR ATCHLA), M3 1| ATAE W, HuEh & ocRTE
B v B 5 L P, TR DL PR Y B i ik 3 3.28 mg/kg,
TEBRUE R B K SRR R PR DL S P R R
FREH (0.5 mg/kg), HIEL T H#E— BRI ICHLE, &
TCHUR RS A . BAR B DU AL G & 0 R & AN, 5
RELESRNBE R, s EAR IR EE >8>
H>fa>m>E>TR . X5 AT P B T 45 AL

F=1 2#MIEE¢REEE RIFEYRENEmg/kg, n=3)

Table 1 Heavy metal content in 2 kinds of marine shellfish and standards (mg/kg, n=3)
. 3 DUBY AR
. 5 [ "
g LAkl Fi DL i 01K Py
A o " K A
" FANT HH Hets FMNT HH tes b
i 4.12+0.06F 7.72+0.04** 5.71+0.025% 3.48+0.06%Y 3.95+0.06"Y 4.39+0.06%Y 18.3 19.2+1.2
B 26.3+£0.04% 53.8+0.06*% 47.5+0.08%% 40.5+0.05¢Y 38.5+0.10%Y 40.1£0.09°Y  37.4 4145

K 0.00357£0.0015%

0.00821£0.002*% 0.00853+0.003**  0.0207+0.001%Y 0.0201+0.001"Y

0.0254+0.002%Y  0.0381 0.04+0.007

| 25.420.06%% 56.8+0.084% 47.3+0.09%% 3.58+0.02°Y  3.67+0.04"Y 3.99£0.02%Y 120  1.34%0.18
B 82.7+0.04% 148+0.05"% 124+0.03%% 46.4£0.10%Y  52.1£0.06"" 65.9+0.06"Y  73.5 7543
it 0.468+0.01% 1.03+0.045% 0.871+0.014% 1.33+0.01%Y 1.1420.01¢Y 1.42+0.01° 3.2 3.6+0.6
ki 0.686+0.007%% 1.39+0.0324% 1.36£0.015*%  3.2840.008*Y  2.73+0.004%Y 3.04+0.012%Y 1.03  1.06£0.10
it 0.0536£0.001%  0.0815£0.002"%  0.0836+0.001**  0.108+0.005®" 0.101£0.005*"  0.145+0.001"Y 0.11 0.12
P R N.A N.A N.A N.A N.A N.A / /

TE: NA ORI T IR s b B AR PR EY) B0 B ot AR R IR A IR 7 sUBRAATE S 2 28 5 T A~C R, ARl ] =24

T XA B EMER R X~Z F7R . P<0.05 WZERMERZE, T,
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YT Bt S R MOC R, BARARRETR . M Ip A
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45t MU FIZEE AN T 7 2 RE B 5 48 WA DL 2400
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s TR TINIR BN ive R L DS O 0 7
7.7%~18.8%. 2.6%~13.8% . 4.9%~6.5%. XF Tk DL3kik, fin
PN B 3G IR R I R AR YT Bt X AT E
DU TG S8 2 R o 3K 55 g ) R AN [
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U N 5 3= B R N i <011 1 2 = Wl [ & D i
fife, (A5 LUK A R A, T S ot
(A4 4 m] Stk o AMIARD 26 WE B9 D1 25 4 @ e B W)
Al R VR R B, AT s AR L AR 0 A AT R
MAULVAULT PO 5% T A ) 52 48 5 0k 47 £ g
HROR AR AR T Rt B e, 25 SR, K ZEAIAE 3
Pl A oy S B POR R AR T R PEREAIR . AR
o, WA R S ORI A T R W AR R R R
43 H7 J5 R AT B — TG R AT AL B 4 A DU UL A 1 4
R O AR, (A5 VAR SR AR A A S —
i, MRS SR MBS S EA RN R, F15E
P B e A AR 728 ol 1ok X 2 2 A0 Mt T DL
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F2 NP EYTRMEDI(%, n=3)
Table 2 Analysis of bioaccessibility in shellfish (%, n=3)

B LAy J DL

SR T e Wk T i e
i 71.2+8%% 72.4+75% 72.6x55% 41.0£3%Y 66.5+£5%% 70.5+34%
73 57.3+45% 52.5+38% 65.3+4" 3.4+0.5% 4.8+0.5% 3.7£0.3%
x’ 63.3+35% 53.4+£45% 49 7427 50.5+6™ 54246 61.4£8"
il 90.3+7% 83.3+25% 73.3£24% 58.4+£5% 38.4+48Y 3542627
BE 20.4+2.2%% 17.3£2.7%% 17.9+1.35% 18.0+1.6"% 24.3+1.3% 31.1+1.6%
fift 98.4+34% 95.8+15% 84.8+2°% 49 .4+65Y 67.8+5%Y 63.7+5%BY
] 32.0+3%% 24.3+3%% 18.1£4% 16.3+3%Y 23.8+448% 234482
kit 80.4+£4% 75.2+38% 76.5+35% 77.3+54% 70.1+4%% 71.8+44%
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b 5 HR S TR) G 28 R B R A W mT R 22 BT A S A
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i 19 2 W T Rk v B A A I 2 R 56 1 (P<0.01),
B AE AT S M FISR MR BE L A A W mT e M TSR Ik
Z [BIAFTE B3 A AH 56 (P<0.05) o 4 14 A2 4 AT B2 P4 e R
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FHRIEAE(P<0.01), GUNGOR 25058 Sk BRLAT. b £ i 14
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Ko WIRN DR Z8 MBS, SN TRTER S EALL,
A RAE ARG R AT 2, PR DR i ZHOLR
FREAA R IR DU Al SRR R S R BT
TR R ASMELRLIN A S B0 A 28 2 RIS PR hn 5
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#3 BEHAREYTRMESKRERXMES(N=3)

Table 3 Correlation analysis of bioaccessibility and concentration in Azumapecten farreri (n=3)

~ LR Kot
TR ” -
i % R 3 it o] i
i 0.930 0.226 0.910 -0.162 0.999" 0.758 0.853 0.975
B -0.510 —-0.998" —-0.554 1.000™ -0.115 —0.765 -0.651 -0.377
K 0.519 —-0.410 0.474 0.469 0.822 0.209 0.364 0.640
) il 0.756 -0.110 0.722 0.175 0.957 0.499 0.633 0.845
5871353 N
3 0.807 -0.029 0.775 0.094 0.978 0.568 0.693 0.886
i —-0.057 —-0.854 -0.108 0.887 0.355 —-0.382 —-0.228 0.092
5 —-0.754 —-0.969 -0.786 0.951 -0.420 —-0.928 -0.855 —-0.647
Iy 0.478 —-0.452 0.432 0.510 0.795 0.163 0.320 0.603
T *RIRTE 0.05 7GR F R ARG, **RIRTE 0.01 AU F B ZAHSC, FA.
F4 HUGREDATRMESREBEXMESH(N=3)
Table 4 Correlation analysis of bioaccessibility and concentration in Crassostrea gigas (n=3)
- AT ek
EiEE 7 — —
i 7S g il 23 fif o] Y
b 0.041 —-0.935 0.335 0.040 1.000™ -0.010 —0.472 -0.404
8 0.663 -0.500 -0.336 —0.601 0.780 —0.640 0.192 -0.891
K 1.000™ 0.321 -0.930 —-0.997" 0.045 —1.000" 0.864 -0.929
o il 0.521 —-0.644 -0.165 —0.451 0.878 -0.495 0.016 -0.797
PR35S N X
BE 0.021 —-0.942 0.354 0.060 1.000 0.010 —0.490 -0.385
i 0.396 —0.745 -0.025 -0.321 0.937 —-0.368 -0.125 -0.705
i ~1.000™" -0.324 0.930 0.997" —-0.042 1.000" -0.865 0.928
# -0.957 -0.027 0.779 0.930 -0.338 0.947 -0.677 0.997
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