SIFF 2026
Singapore International Food Forum 2026

MIL-101(Mn)/PEDOT:PSS/AuNP-Modified Electrochemical Sensor with Enhanced Electrocatalytic Activity for Multiplex Rapid Detection of Toxic Metals in Foods



Sook Mei Khora*, Su Ying Leea, Kai Lin Woonb, Siti Nadiah Abdul Halima, H.N.M Ekramul Mahmuda



a Department of Chemistry, Faculty of Science, Universiti Malaya, 50603 KL, Malaysia
b Department of Physics, Faculty of Science, Universiti Malaya, 50603 KL, Malaysia
Abstract
Food contamination by toxic heavy metals is a growing concern due to their adverse effects on human health. Electrochemical sensors have been developed to determine and quantify heavy metals. Nevertheless, electrochemical sensors suffer from limited specificity due to overlapping electrochemical potentials, food matrix effects, intermetallic compounds, and competition for binding sites among metal ions. This M.Sc. study focused on developing an electrochemical sensor for the trace detection of Cd²⁺ and Pb²⁺ using MIL-101(Mn), PEDOT:PSS, and AuNPs as labeling materials. The study focused on developing an electrochemical sensor for the trace detection of Cd²⁺ and Pb²⁺ using MIL-101(Mn), PEDOT:PSS, and AuNPs as labeling materials. Due to the large surface area, abundant active sites of MIL-101(Mn), and the excellent conductivity of PEDOT:PSS and AuNPs, Cd²⁺ and Pb²⁺ can bind favorably to the modified electrode surface, forming zero-valent Cd and Pb. Cd and Pb were then reoxidized to Cd²⁺ and Pb²⁺ using a voltage, and the resulting current was measured. The LODs of 2.31 nM and 1.56 nM for Cd²⁺ and Pb²⁺, respectively, are far below the maximum allowable value set by WHO/FAO. The developed sensor can precisely quantify Cd²⁺ and Pb²⁺ in fish and orange and black tea samples through method validation, demonstrating its effectiveness for analyzing real food samples.
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