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Pollution characteristics and health risk assessment of lead in commercially available aquatic
products in Shenzhen City from 2022 to 2024
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Abstract: Objective To analyze the contamination characteristics of lead in commercially available aquatic products
in Shenzhen City from 2022 to 2024, and assess the associated health risks of human exposure. Methods A total of 716
commercially available aquatic product samples were collected in Shenzhen City from 2022 to 2024. The lead content was
determined using inductively coupled plasma mass spectrometry (ICP-MS). The contamination characteristics of lead were
analyzed, and the pollution level was evaluated using the single-factor pollution index method. The health risks of lead
exposure through aquatic product consumption were assessed using the margin of exposure (MOE) method. Results The
detection rate of lead in Shenzhen’s commercially available aquatic products is 81. 6%, with a concentration range from
ND to 5. 746 mg/kg. The highest lead levels were found in shellfish, followed by crustaceans and cephalopods, while fish
exhibited the lowest lead content. Among the 716 samples, two exceeded the maximum limit set by National Food Safety
Standard for Contaminants in Food (GB 2762—2022) , yielding an over-limit rate of 0.28%. Although 3. 6% of
crustacean samples and 10. 1% of shellfish samples showed mild contamination, and 0. 6% of shellfish samples exhibited
severe contamination, the lead contamination in all four categories of aquatic products was within safe levels. The MOE of
lead exposure through aquatic product consumption was greater than 1. Conclusion A certain detection rate of lead was
observed in market-sampled aquatic products from Shenzhen City, yet the rate of samples exceeding the national limit
standard was at an extremely low level. The MOE assessment indicated a low health risk from lead exposure via aquatic
product consumption, but the lead content of shellfish and the resulting dietary exposure in high-consumption populations
warrant particular attention.
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Table 1 Sampling information of aquatic products in Shenzhen

City from 2022 to 2024
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Table 2 Content distribution of lead in four types of aquatic products in Shenzhen City from 2022 to 2024

FEA A KA ] /4T JuHl/(mg/ke) Y/ (mg/kg) P 8/ (mg/kg) KR/ %  HRR/%
2 2022 ND~0.030 0.002°/0.004" 0.002 34.2 0
2023 ND~0.039 0.003"/0.004" 0.002 21.7 0
2024 ND~0.076 0.009 0.002 55.0 0
2022—2024 ND~0.076 0.005/0.004" 0.002 36.3 0
CIPnES 2022 ND~0.197 0.015 0.003 55.4 0
2023 ND~0.134 0.021 0.011 79.3 0
2024 ND~0.11 0.024 0.017 91.4 0
2022—2024 ND~0.197 0.021 0.011 77.6 0
e 2022 0.040~5.746 0.241 0.170 100.0 1.67
2023 0.012~0.765 0.200 0.168 100.0 0
2024 0.019~0.747 0.199 0.180 100.0 0
2022—2024 0.012~5.746 0.214 0.174 100.0 0.58
PES 2023 ND~0.071 0.017 0.008 87.0 0
it 2022—2024 ND~5.746 0.111 0.052 81.6 0.28
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Figure 1  The content of lead in four types of aquatic productsin four types of aquatic products in Shenzhen from 2022 to 2024
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Figure 2 The single factor pollution proportion of lead in four

types of aquatic products in Shenzhen City from 2022 to 2024
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Table 3 The single factor pollution index of lead in four types
of aquatic products in Shenzhen City from 2022 to 2024

= =P
Bk FHER ] Eﬁ%f%m
fa 2k 2022 0.008(0.004~0.06)
2023 0.008(0.004~0.078)
2024 0.018(0.004~0.152)
2022~2024 0.012(0.004~0.152)
DR 2022 0.030(0.002~0.394)
2023 0.042(0.002~0.268)
2024 0.048(0.002~0.22)
2022~2024 0.042(0.002~0.394)
1S 2022 0.161(0.027~3.831)
2023 0.133(0.008~0.51)
2024 0.133(0.013~0.498)
2022~2024 0.143(0.008~3.831)
PSS 2023 0.017(0.001~0.071)
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Table 4 Health risk of lead in four types of aquatic products in Shenzhen City from 2022 to 2024
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