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Study on the variation of heavy metal elements content in Mizuhopecten
yessoensis and Anadara broughtonii in the Dalian Region

SUN Yao'’, MU Zheng', JIANG Ling-Ling?

(1. Technology Center of Dalian Customs District, Dalian 116001, China;
2. Technology Center of Shenyang Customs District, Shenyang 110016, China)

ABSTRACT: Objective To investigate the variation in heavy metal elements content in Mizuhopecten yessoensis and
Anadara broughtonii from the Dalian Region. Methods Samples of Mizuhopecten yessoensis and Anadara
broughtonii were collected monthly over the course of a year in Dalian. The content of heavy metal elements, including
Pb, Cd, Cr, and Cu, were determined using inductively coupled plasma mass spectrometry. The study examined the
monthly trends in the accumulation of these elements in the 2 types of shellfish. The single-factor pollution index

method and the target hazard quotient method were used to evaluate the consumption risk and potential health risks to
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humans from consuming shellfish products with accumulated heavy metals. Results The Cd content in Mizuhopecten

yessoenss peaked in March, with the highest detected value reaching 4.50 mg/kg, exceeding the national food safety

standard limit. The Cu content in Mizuhopecten yessoensi was significantly higher in March, April, and October

compared to other months, but all annual detection values were below the limit. In Anadara broughtonii, the Cd content

peaked in March and April, with the highest detected value being 1.92 mg/kg, but no significant variation pattern was

observed in other months, and all annual detection values were below the limit. The content of other heavy metal

elements did not show significant variation patterns over time or seasons. Conclusion The heavy metal content in

Mizuhopecten yessoensis shows the most significant monthly variation. For Cd, Mizuhopecten yessoensis are

contaminated in March, April, and May, posing health risks if consumed. Anadara broughtonii remaines within safe

consumption levels throughout the year, with lower health risks.
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Table 1 Domestic standards for the limits of heavy metal
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Table 2 Detection results of heavy metal elements in Mizuhopecten yessoensisin different months (mg/kg)
A Pb Cd Cr Cu
& T I | SIS {E | I E i A M
1 0.051~0.092 0.067 0.345~1.820 0.954 0.112~0.198 0.144 0.185~2.380 1.550
2 0.120~0.211 0.178 0.981~3.800 1.952 0.121~0.206 0.170 1.900~3.520 2.966
3 0.080~0.405 0.204 1.460~4.500 3.009 0.097~0.317 0.201 1.950~8.330 5.227
4 0.058~0.199 0.091 1.330~3.710 2.478 0.103~0.166 0.126 1.590~6.230 4.092
5 0.065~0.388 0.152 1.130~3.050 2.091 0.119~0.202 0.159 1.820~6.750 3.778
6 0.072~0.193 0.106 0.451~2.890 1.924 0.103~0.175 0.138 1.540~3.750 2.014
7 0.080~0.145 0.098 0.985~1.370 1.038 0.143~0.182 0.166 1.620~3.050 1.983
8 0.051~0.105 0.073 0.765~1.650 0.982 0.124~0.171 0.139 1.920~5.780 3.690
9 0.072~0.252 0.106 0.833~2.010 1.110 0.089~0.213 0.187 1.880~4.310 2.209
10 0.082~0.211 0.113 0.655~1.870 0.996 0.115~0.200 0.154 1.760~10.80 6.768
11 0.062~0.135 0.102 1.050~2.390 1.271 0.121~0.225 0.174 1.550~3.780 1.954
12 0.088~0.106 0.092 0.921~1.900 1.232 0.109~0.196 0.160 1.620~3.910 2.163
CVs/% 32 33 12 44
*3 ARIAMBHRIFAEERETERNELR (ng/ke)
Table 3 Detection results of heavy metal elements in Anadara broughtonii in different months (mg/kg)
A6 _ Pb Cd Cr Cu
& VI FEE R FEE T FEMHE g FEE
1 0.009~0.033 0.016 0.190~0.705 0.335 0.120~0.133 0.125 0.470~1.480 0.988
2 0.011~0.052 0.039 0.182~0.633 0.303 0.115~0.205 0.149 0.454~1.270 0.965
3 0.005~0.070 0.044 0.192~1.920 1.050 0.185~1.560 0.544 0.265~2.300 1.427
4 ND~0.055 0.025 0.388~1.520 0.854 0.105~0.237 0.198 0.525~2.960 1.494
5 ND~0.055 0.026 0.170~1.250 0.587 0.119~0.282 0.152 0.420~3.050 1.509
6 0.009~0.042 0.022 0.181~0.988 0.407 0.110~0.165 0.139 0.535~1.670 1.038
7 0.015~0.033 0.029 0.265~1.050 0.621 0.095~0.173 0.147 0.665~1.320 0.985
8 0.010~0.036 0.019 0.269~1.090 0.985 0.151~0.226 0.196 0.430~1.270 0.977
9 0.012~0.049 0.020 0.170~0.981 0.417 0.085~0.230 0.126 0.521~2.050 1.282
10 0.009~0.037 0.017 0.122~0.965 0.405 0.107~0.303 0.220 0.489~1.980 1.088
11 0.006~0.041 0.028 0.106~0.781 0.457 0.109~0.362 0.149 0.625~1.770 1.204
12 0.010~0.061 0.035 0.200~1.300 0.857 0.089~0.221 0.108 0.543~1.920 1.051
CVs/% 33 41 71 17

TE: ND FoR A H i o

22 NEFLREEERETRZHETUSRIEN

MG B 5 Qe 38 50, B TN RN R 4)F 0
WG YL AEEL, WL 4.3 5.4K4E GB 2762—2022 TFA B, X
THELE Po HiFh R FIEFER, £Zi5Y; X
THEEE Cr, RIITE 3 AAEREGY; XFELSE Cd,
WS DITE 3—5 HIgAfEEmEE R+, 2 A, 6 H. 11, 12
A Aerpgisgerh, HAb A B dreig s gerp; JRIZE 3, 4
Ay, J 8 A B 12 AR ERR B gerh, R A 0y Rk
ZI5Y . RYE NY 5073—2006 FEMT I, X TFEAE Cu, P
B LSS AR AL TIE R G, RZi5Y%; X TESEE Pb,
IRl 3 AR Y, X THESE Cd, IFRI#E

2—7 ALK 9 AR, 12 A s s, HAbA 4y
TEFPRETS e, ARDIAE 3 A WAL E TS e, 4, 7., 8, 12
HAbAER s g, HoAt A (A AE R 15 K-
2.3 AMHNAERAREMHITFNER

M3 6 Mk 7 Al LA, il i3 THQ, PG &M
PRl DL 2K T3 JA ) e B KR K-, 7 3—5 A B AR I
PIFFEE RS, 2 A 6 A BB A7 AE . TTHQ fE
MR 1R EEA ES)E Cd fflt, HARJUR THQ (H1y
TERARIKF, X TTHQ BUEF M/, AR L) THQ Fi
TTHQ $ERE, MU AWML 2B N, 7
TE Al FE XUBS 21K



557 N BE, S RIEMIXIFRIL, SRIPEGREICR SRR

T4 NEPIEELBTENBATHSRIERTE PECKSE GB 2762—2022)
Table 4 Single pollution index element P; values of different heavy metal elements in shellfish samples (according to GB 2762—2022)

Pb Cd Cr
Ay

LIS gl HRER L gl HFR I gl
1 0.045 0.011 0.477 0.168 0.072 0.063
2 0.119 0.026 0.975 0.152 0.085 0.075
3 0.136 0.029 1.550 0.525 0.101 0.272
4 0.061 0.017 1.240 0.427 0.063 0.098
5 0.101 0.017 1.040 0.294 0.080 0.075
6 0.070 0.014 0.959 0.204 0.069 0.070
7 0.066 0.019 0.525 0.311 0.083 0.073
8 0.049 0.013 0.491 0.492 0.070 0.098
9 0.071 0.013 0.555 0.208 0.094 0.063
10 0.075 0.011 0.498 0.202 0.077 0.110
11 0.068 0.019 0.635 0.228 0.087 0.075
12 0.061 0.023 0.615 0.428 0.080 0.054

%5 NAPTREEERTEZWATUSEIERITE P AEGKE NY 5073—2006)
Table 5 Single pollution index element P; values of different heavy metal elements in shellfish samples (according to NY 5073—2006)

Pb Cd Cu
Ay - - -
IREE I Nl LA gl IFEE L gl
1 0.067 0.016 0.954 0.335 0.031 0.020
2 0.178 0.039 1.950 0.303 0.059 0.019
3 0.204 0.044 3.100 1.050 0.105 0.029
4 0.091 0.025 2.480 0.854 0.082 0.030
5 0.152 0.026 2.090 0.587 0.075 0.030
6 0.106 0.022 1.920 0.407 0.040 0.021
7 0.099 0.029 1.040 0.621 0.040 0.020
8 0.074 0.019 0.982 0.985 0.074 0.020
9 0.106 0.020 1.110 0.417 0.044 0.026
10 0.113 0.017 0.996 0.405 0.135 0.022
11 0.102 0.028 1.270 0.457 0.039 0.024
12 0.092 0.035 1.230 0.857 0.043 0.021
*6 TREABMIFRNHPELRETEN THQ
Table 6 THQ of heavy metals in Mizuhopecten yessoensis in different months
THQ
o TTHQ
Pb Cd Cr Cu

1 0.010 0.477 0.024 0.020 0.531

2 0.025 0.975 0.028 0.037 1.065

3 0.029 1.550 0.034 0.065 1.678

4 0.013 1.240 0.021 0.051 1.325

5 0.022 1.045 0.027 0.047 1.141

6 0.015 0.959 0.023 0.025 1.023

7 0.014 0.525 0.028 0.025 0.592

8 0.011 0.491 0.023 0.046 0.571

9 0.015 0.555 0.031 0.028 0.629

10 0.016 0.498 0.026 0.085 0.625

11 0.015 0.635 0.029 0.024 0.703

12 0.013 0.615 0.027 0.027 0.682
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®7 TRERAMBFNFESRETER THQ
Table 7 THQ of heavy metals in Anadara broughtonii in different months
Ay TTHQ
Pb Cd Cr Cu
1 0.002 0.168 0.021 0.012 0.203
2 0.006 0.152 0.025 0.012 0.195
3 0.006 0.525 0.091 0.018 0.640
4 0.004 0.427 0.033 0.019 0.483
5 0.004 0.293 0.025 0.019 0.342
6 0.003 0.204 0.023 0.013 0.243
7 0.004 0.311 0.025 0.012 0.352
8 0.003 0.493 0.033 0.012 0.541
9 0.003 0.209 0.021 0.016 0.249
10 0.002 0.203 0.037 0.014 0.256
11 0.004 0.229 0.025 0.015 0.273
12 0.005 0.429 0.018 0.013 0.465
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