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Human risk assessment through the consumption of fish and seafood  

Bioaccumulation and trophic transfer of metals in the marine 
environment and organisms

Speciation analysis of metals

Metals exhibit habitat- and species-specific accumulation patterns

 Trophic transfer varies across benthic and pelagic pathways

Representative results:

 Fish tissues: metal accumulation reflects both environmental
exposure and physiology

 Benthos: sediments act as both sink and secondary source of metals

 Seagrass: Posidonia oceanica integrates long-term metal exposure

 Seafood consumption links marine contamination to
human exposure.

 Risk–benefit approaches integrate toxicity and
nutritional value.

Representative results:

 Dietary exposure scenarios improve public health
relevance.

 Evidence supports informed seafood consumption
guidelines.

 Total metal content alone is insufficient for risk assessment.

 Speciation reveals toxicologically relevant chemical forms.

Representative results:

 Arsenic speciation differentiates dietary risk among fish.

 HPLC-ICP-MS enables high-resolution metal form
identification.

 Metallomics bridges exposure with biological relevance.

Integrated Conceptual Framework:

Metallomics-based approaches
provide robust, science-driven
tools for environmental quality
assessment and human health
protection
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