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Abstract 

The presence of microorganisms in water and foodstuff is a chronic worldwide problem.  This study attempts to develop pathogenic bacteria detection strategies using gold nanorods (AuNRs) by electrochemical analysis.  Escherichia coli ATCC 25922 was selected as the target with the antibody modified AuNRs. The cyclic voltammetry (CV) measurements run on the AuNRs-Avidin-Ab-E. coli immobilized on the surface of SPCE to capture E. coli. The correlation between the different bacteria concentrations found to be excellent electrocatalytic activity within the linear range of 101-104 CFU/mL with an R2 = 0.909 and limit of detection (LOD) 0.37 CFU/mL for detection of the target. The obtained findings supported the AuNRs are useful material for the electrochemical detection of bacteria after the antibody modification process. The advantages are related to the unique properties of antibody modified AuNRs with the screen-printed carbon electrode (SPCE), such as large catalytic behavior surface area and increased electron transfer abilities compared to the bare of the electrode. The developed dispersive electrode has potential in selectivity towards different bacteria. The sensor has potential rapid detection applications for electrochemically characterized in real-water samples. It has concluded that the targeted bacteria could be detect using this simple and inexpensive detection procedure with a minimum detection limit of 10 CFU/mL in approximately 100 mL bacterial suspension. The developed E. coli ATCC 25922 antibody-based system was selective against different bacteria such as E. coli O157/H7, Salmonella Typhimurium, and Vibrio cholera.
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