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Monitoring of common heavy metals in sold aquatic products and preliminary dietary exposure
risk assessment in Zhuhai City
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Abstract: Objective To investigate the pollution states of lead, cadmium, methyl mercury, inorganic arsenic and
chromium for sold aquatic products in Zhuhai City, and to assess their exposure risk. Methods The total of 666 sold
aquatic products samples in Zhuhai City were collected during 2018—2022. The level of lead, cadmium, methyl
mercury, inorganic arsenic and chromium in samples were analyzed by inductively coupled plasma-mass spectrometry
(ICP-MS) and liquid chromatograph inductively coupled plasma-mass spectrometry (LC-ICP-MS) , evaluated by the
method of single-factor pollution index and Nemerow integrated pollution index, based on the dietary intake of residents in
Zhuhai to assess its potential health hazard. Results Shellfish had the highest levels of lead, cadmium, inorganic
arsenic, chromium and fish had the highest levels of methylmercury. The P, of the four aquatic products was at safe
levels, but the P, ... of shellfish and cephalopods was mildly contaminated. The average dietary exposures and high-end
dietary exposures of lead, cadmium, methylmercury, inorganic arsenic, and chromium to health of resident were
acceptable. Conclusion There has been the varying degrees of cadmium pollution of sold aquatic products in Zhuhai
City, especially shellfish and cephalopod. It is necessary to strengthen the monitoring of dietary exposure risk of high-

consumption groups in cadmium and methyl mercury, and to further carry out cumulative exposure risk assessment.
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Table 1 ~ Content distribution of lead, cadmium, methyl mercury, inorganic arsenic and chromium in four types of aquatic products

in Zhuhai City from 2018 to 2022

2551 JLHE (R ¥iA Q) Pys ¥ [ K %/ %
H 229 0.018 0.012(0.021) 0.058 ND~0.150 82.53
i 229 0.009 0.002(0.008) 0.040 ND~0.210 69.43
2k LR 195 0.030 0.015(0.028) 0.081 ND~0.953 72.82
Te LA 195 0.000°/0.020" 0.010(0) 0.010 ND~0.022 0.51
% 229 0.041 0.018(0.023) 0.146 ND~1.000 96.51
i 153 0.022 0.015(0.027) 0.081 ND~0.130 86.93
5 168 0.276 0.020(0.106) 1.660 ND~5.100 97.62
ek 3R 121 0.013 0.010(0.014) 0.034 ND~0.081 62.81
TC ML 121 0.002°/0.021" 0.010(0) 0.021 ND~0.047 5.79
s 152 0.034 0.021(0.026) 0.100 ND~0.513 98.02
47 136 0.210 0.150(0.171) 0.658 0.010~1.450 100
il 136 0.822 0.261(0.800) 2.958 0.021~11.800 100
S LR 131 0.000"/0.008" 0.004(0) 0.008 ND~0.022 5.34
TCALAH 131 0.029 0.010(0.025) 0.092 ND~0.320 40.46
% 136 0.221 0.126(0.201) 0.636 0.021~1.510 100
i 133 0.036 0.029(0.042) 0.084 ND~0.200 92.48
3 133 0.433 0.152(0.324) 1.546 0.001 7~11.600 100
Sk 3L R 102 0.015 0.011(0.017) 0.045 ND~0.077 61.76
TCAL G 102 0.000"/0.020" 0.010(0) 0.020 ND~0.038 0.98
% 133 0.045 0.023(0.027) 0.120 ND~1.330 99.25
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Table 2 The single factor pollution index and Nemerow integrated pollution index of heavy metal in four types of aquatic products
from Zhuhai City

Hik LR T3 QR AL WA 255 15 Y 5 L

o<

Py Py Py P xmm Py P, ey

a2k 0.037(0.003~0.300)  0.093(0.004~2.100)  0.032(0.004~0.953)  0.100(0.100~0.220)  0.020(0.001~0.5) 0.081 s
HIZ52%  0.045(0.003~0.260)  0.149(0.001~2.920)  0.027(0.008~0.162)  0.022(0.020~0.094) 0.017(0.001~0.257)  0.112 dg e
NES 0.141(0.010~0.967)  0.411(0.011~5.900)  0.017(0.016~0.044)  0.059(0.020~0.640) 0.109(0.011~0.755)  0.311 4
SR 0.036(0.002~0.200)  0.217(0.001~5.800)  0.029(0.008~0.154)  0.021(0.020~0.076)  0.022(0.001~0.665)  0.160 7
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KHEZ R 3, R EA R R 0.050 ¢/kg, R

The heavy metal single factor pollution proportion of in four types of aquatic products

i Bk AT (Pos) M 0.350 g¢/kg; Sk R |A = RIK,

B R T Y48 A8 0.025 g/kg, B K & 4 A &

(P,s) M 0.000 g/kg.
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e, G S E RN 1.55%.13.47% 0. 68% .
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PR 5% 5 58 K P sy 43 ) o 278 ) 1 42, 68% .

28.23% Fl 4.39% ; P 5225 4 1 2 88 /K1 fe e, o
SR 43.53%; DR E 0 2 88K Vo, b
ZEFEM 6. 12%, HThERBERHHEDN
95% 4y i Bk 0, PR B 7E AR AIF 5% v Sk R 2 it I 1
i m IR .
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o R R ) O O S L e o N
BI/NT 1o SR, R 00 T3 B 4G 0002 16 = i i A 2
BIEO T A RERELRD TS EFEMN 81.67%,
I R 2 5 2B T 2R B S1.68%.
Y F ARSI £ AR T K= 5 R LA % L
b JRE £ B A (B A 1 B8 B SR KR DL K B )
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Table 3 The daily dietary exposure and hazard quotient of heavy metal in four types of aquatic products from Zhuhai City

5 JTLHE -3 Exp/(pg/kg - BW) X HQ/% = 3 (Py) Exp/(pg/kg- BW) = 3 (Py) HQ/%
# 1.866x1072 1.55 5.912x107? 4.93
i 9.483x107° 1.14 3.005x107 3.61
£k H 3Ok 3.085%x107? 13.47 9.775%107 42.68
T HL A 2.040x107 0.68 6.464%107 28.23
% 4.157x1072 1.39 1.317x107" 4.39
[t 4.119%x107 0.34 2.950%x107 2.46
i 5.063x107 6.08 3.626x107! 43.53
i 7E 2 B 5 3.806x107° 1.08 1.771x107 7.73
TeHLA 3.806x107 0.13 2.726%x107 0.91
% 6.275%107 0.21 4.494x1072 1.50
i 1.046x1072 0.87 7.344x107 6.12
i 4.099x1072 4.92 2.877x107" 34.53
S H Lok 4.145%x107 0.18 2.909x107 1.27
Te ML 1.474x107 0.05 1.035x1072 0.34
% 1.101x1072 0.37 7.730%x107 2.58
Y 9.107x107* 0.08 0.000x10° 0.00
o 1.087%x107? 1.31 0.000x10° 0.00
P ES LR 3.684x107* 0.16 0.000x10° 0.00
PR 5.066x107* 0.02 0.000%x10° 0.00
% 1.120x107 0.04 0.000x10° 0.00
Y 3.415x1072 2.84 1.621x107" 13.51
L] 1.120x107" 13.45 6.804x107" 81.67
LRSI F 3R 3.544x107 14.89 1.184x107! 51.68
T 2.619%107 0.88 1.023x107" 29.48
% 5.998x1072 2.01 2.539x107" 8.47
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