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ABSTRACT

Sweet-tasting compounds are classified into two categories: nutritive and non-nutritive sweeteners
(NNS). The non-mutritive sweeteners arc widely used in the food industry due to their high
sweetness, low caloric value, and cost-effectiveness. Conventional techniques for NNS detection,
such as HPLC, gas chromatography, UV-Vis, and capillary electrophoresis, are limited by high cost,
lack of portability, and inability to provide real-time analysis. To overcome these challenges, this
study developed eco-friendly electrochemical sensors using graphite electrodes derived from
discharged batteries. The graphite was converted into reduced graphene oxide (tGO) through a green
synthesis process and further modified with nanocomposites, including metal-organic frameworks,
metal/metal oxide nanoparticles, activated carbon, conducting polymers, and ionic liquids.
Electrochemical techniques (CV, EIS, DPV) were employed to evaluate sensor performance,
supported by Density Functional Theory (DFT), Monte Catlo simulations, and molecular docking
studies. Key parameters such as pH, scan rate, potential window, analyte concentration, linear range,
detection limit, selectivity, and reproducibility were optimized, demonstrating promising applications
in food quality control.
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