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Analysis of four common heavy metals in animal seafood sold in Tianjin City and risk assessment
of dietary exposure
LUO Sha, ZHAO Jing, LIU Jialin, MA Jie
(Tianjin Center for Disease Control and Prevention, Tianjin 300011, China)

Abstract: Objective To evaluate the pollution levels of lead, cadmium, mercury, arsenic in animal seafood sold in
Tianjin City and dietary exposure risk of people in Tianjin. Methods According to the requirements of the national food
contaminants and harmful factors risk monitoring manual, 384 representative samples of commercial animal seafood were
collected in supermarkets and farmers’ markets in 16 administrative regions of Tianjin City in 2023. The contents of lead,
cadmium, mercury, and arsenic were detected according to the national standard detection method, and the pollution
degree was evaluated by the single factor pollution evaluation index (Pi) and metal pollution index (MPI). Combined with
residents dietary intake, the dietary exposure risk of 4 kinds of heavy metals were assessed by point assessment method.
Results The median content of the four heavy metals (P,) was cadmium (0. 061 mg/kg) , lead (0. 022 mg/kg) , methylmercury
(0. 008 mg/kg) , and inorganic arsenic (0. 005 mg/kg) , the difference is statistically significant (P<0.05). Only cadmium
exceeded the standard, with the exceeding rate of 2. 08% (8/384) , and the sample varieties exceeding the standard were
bivalve shellfish and sea crab. The pollution levels of different aquatic products were different. Pi evaluation results
showed that sea crabs had lead and cadmium pollution, and cadmium pollution in bivalve shellfish, while the other
varieties were at the normal background level; MPI evaluation results showed that the overall pollution degree of 4 kinds
of heavy metals was sea crabs>bivalve shellfish>sea shrimp>sea fish. Point assessment results showed that the average
exposure (Exp) of the four heavy metals ranged from 0.19-12.36 wg/(kg*BW) , with the highest cadmium and the

lowest inorganic arsenic; The hazard quotients (HQ) for cadmium and methylmercury were 0. 49 and 0. 04, both less than
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1. The margins of exposure (MOE) for lead and inorganic arsenic were 25. 83 and 473. 68, both greater than 1, all less

than 1. Conclusion

There is a certain degree of lead and cadmium pollution in the municipal animal seafood sold in

Tianjin, but the total dietary exposure level was low, and the edible safety was in the acceptable range.

Key words: Tianjin City; animal seafood ; heavy metals; risk assessment
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Table 1 Distribution of four kinds of heavy metals in animal seafood sold in Tianjin City
EKH HESEH _ ik \ Hilme/ke)
A6 00 3 Rl s P, Py, 6 00 ¥ Rl Xs P, Py,
EAIES 96 ND~5.970 0.792+1.169 0.224 4.010 ND~0.795  0.019+0.091 0.001 0.068
it % 1 96 0.183~8.100 1.304=1.104 1.070 2.865 ND~0.397 0.183+0.101 0.185 0.363
EZAN 96 ND~0.284 0.059+0.080 0.015 0.246 ND~0.477  0.03120.049 0.020 0.076
i} 96 ND~0.011 0.00120.001 0.001 0.001 ND~0.075  0.029+0.014 0.029 0.051
Hit 384 ND~8.100 0.539+0.967 0.061 1.953 ND~0.795  0.066:0.099 0.022 0.293
ekl FE D ‘ IR (mg/kg) ‘ TEHL (mg/ke)
60 7 ] s P, Py, 6 3 [l Tts P, P,
WOAIES 96 ND~0.041 0.010+0.006 0.009 0.020  0.010~0.019  0.015+0.003 0.016 0.019
U 96 0.002~0.149 0.01720.017 0.013 0.044 ND~0.022  0.011x0.005 0.010 0.020
1 A 96 ND~0.012 0.00120.002 0.000 0.005 ND~0.019  0.007+0.005 0.005 0.017
il 96 ND~0.011 0.002+0.002 0.001 0.006 ND~0.004  0.001+0.001 0.001 0.004
&t 384 ND~0.186 0.009+0.014 0.005 0.030 ND~0.022  0.008+0.006 0.008 0.018
F2 R SR 4 B G S A S R AR I
Table 2 Detection and exceedance of four kinds of heavy metals in animal seafood sold in Tianjin City

RN RR/D . foligrm . L

i il K i i il R i
BoAIES 96 76.04 10.42 96.88 100.00 6.25 0 0 0
T3 195 1 96 100.00 97.92 100.00 98.96 2.08 0 0 0
T AR 96 85.42 22.92 40.62 98.96 0.00 0 0 0
i} 96 3.12 76.04 92.71 89.58 0.00 0 0 0
it 384 72.14 51.82 83.33 97.14 2.08 0 0 0
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Table 3 The pollution index Pi and metal pollution index Xy, of 4 heavy metals in animal seafood sold in Tianjin

#a/(mg/kg) i/ (mg/kg) IR/ (mg/kg) TEHLE/ (mg/kg)
B ¥ {H El% Pi ¥E @% Pi ¥E % Pi ¥ {H @% Pi MPI
bRt bRtk P 1 bRt
X D 0.791 2 0.396  0.019 1.5 0.013 0.010 0.5 0.020 0.015 0.5 0.030 0.041
T 15 1 1.304 3 0435 0183 0.5 0.365 0.017 0.5 0.034 0.011 0.5 0.021 0.085
; AR (BRUEFESSM)  0.014 0.5 0.028 0.032 0.5 0.064 00008 0.5 0.002 0.0005 0.5 0.000 0.004
i H iy 0.157 3 0.052  0.029 0.5 0.058 0.001 0.5 0.002 0.009 0.5 0.018 0014
i 0.001 0.1 0.009 0.029 05 0.059 0.002 0.5  0.004 0.001 0.1  0.015 0.003
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Table 4 Risk assessment results of cadmium and methylmercury expousure in animal seafood sold in Tianjin

15 Y TS & mBME/ (ng/kg) Exp,pg/ (kg BW) A 2%/ (ng/kg BW) HQ

i 538.70 12.36 25.0 0.494 4
5L ok 9.13 0.21 5.2 0.040 4

i 65.62 1.51 39.0 25.83
TeHLmh 8.45 0.19 90.0 473.68
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