ASSESSMENT OF HEAVY METAL BIOACCUMULATION IN MARINE MOLLUSKS FROM THE SHENZHEN COAST USING ICP-MS
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This study investigates the bioaccumulation of 17 trace elements in marine mollusks across Shenzhen's Dapeng Bay. Ultra-trace detection in high-salt biological matrices was achieved using ICP-MS equipped with Collision/Reaction Cell (CRC) and Kinetic Energy Discrimination (KED) technologies [1]. Results revealed significant spatial heterogeneity: while eastern Shenzhen remains ecologically superior to the heavily industrialized western coast, such as Shenzhen Bay [2] and the Pearl River Estuary [5], localized hotspots were identified. Notably, the Bi-Jay (BJ) site exhibited severe Pb, Zn, and Cr enrichment. Additionally, hyperaccumulation of Cu and Zn in oysters highlights robust physiological detoxification mechanisms (e.g., metallothionein overexpression), consistent with regional shellfish responses [3]. The presence of highly contaminated micro-environments necessitates comprehensive human health risk assessments [4]. By integrating dietary exposure models (e.g., Target Hazard Quotient) with national safety limits (GB 2762-2025), this study elucidates the ecotoxicological status and seafood safety dynamics of the Shenzhen coast.
References
[1] Bandura D.R., Baranov V.I., Tanner S.D. Reaction cells and collision cells for ICP-MS: A tutorial review // Journal of Analytical Atomic Spectrometry. 2002, No. 17(8), pp. 922-931.
[2] Gan H., Lin H., He H. Distribution and enrichment of arsenic, cadmium, mercury, and nutrient elements in surface sediment of Shenzhen Bay // Marine Geology & Quaternary Geology. 2024, No. 44(3), pp. 1-15. 
[3] Gong Y., Chai M., Ding H., Shi C., Wang Y., Li R. Bioaccumulation and human health risk of shellfish contamination to heavy metals and As in most rapid urbanized Shenzhen, China // Environmental Science and Pollution Research. 2020, No. 27, pp. 2096-2106. 
[4] Li Y., Guo N., Zou X., Li P., Zou S., Luo J., Yang Y. Pollution level and health risk assessment of polycyclic aromatic hydrocarbons in marine fish from two coastal regions, the South China Sea // Marine Pollution Bulletin. 2021, No. 168, 112376. 
[5] Liang H., Wang G., Guo H., Niu L., Yang Q. Evaluation of heavy metal accumulation and sources in surface sediments of the Pearl River Estuary (China) // Marine Environmental Research. 2025, No. 204, 106948. 

