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Abstract
Foodborne bacteria pose significant health and economic burdens globally, highlighting the need for rapid and field-deployable detection systems. This study focuses on the development of peptide-based electrochemical biosensors using an in-silico design workflow to identify biorecognition elements with strong affinity for foodborne bacteria as Escherichia coli and Staphylococcus aureus. Selected peptides were synthesized and immobilized onto screen-printed carbon electrodes using optimized surface chemistry. Sensor performance was evaluated using differential pulse voltammetry (DPV) and electrochemical impedance spectroscopy (EIS). The developed biosensors demonstrated rapid and reproducible detection of target bacteria with limits of detection as low as 10–10² CFU/mL without signal amplification, in both phosphate-buffered saline and food samples. Control tests confirmed the specificity of peptide-bacteria interactions and minimal cross-reactivity with non-target bacteria. This study presents a cost-effective and adaptable strategy for biosensor development, leveraging computational tools to accelerate peptide design. The resulting platform holds promises for real-time, on-site detection of bacteria in food safety monitoring.

