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A new electrochemical biosensor has been developed for indirect detection of glyphosate herbicide based on acid phosphatase (ACP) enzyme inhibition. The designed immunosensor was constructed on screen-printed carbon electrode (SPCE) modified with reduced graphene oxide decorated with silver nanoparticles (rGO-AgNPs) and chemically immobilized with ACP via glutaraldehyde cross-linking on its sensing area. The measurement based on selective analysis of glyphosate is studied in which the enzyme is inhibited for catalytic reaction. Disodium phenyl phosphate as enzyme substrate and amperometry as analysis technique were experimentally used. The amperometric signal owing to the enzymatic reaction of ACP and its substrate is measured, in which the difference in signal response of the SPCE/rGO-AgNPs/ACP before and after interaction with glyphosate is regarded as the biosensing response corresponding directly to the glyphosate concentration. Optimum experimental conditions have been investigated in amperometric mode as follows: applied potential of +0.4 V (vs Ag/AgCl), 0.05 mg.cm-2 rGO and 0.9 mg.cm-2 AgNPs loading on active surface of the electrode, 25 mg.mL-1 ACP and 5% w/v glutaraldehyde for cross-linging, loading of disodium phenyl phosphate at 20 g.L-1, and 0.1 M acetate buffer solution at pH 7.0. The inhibition of ACP by glyphosate is a competitive type which is investigated based on Lineweaver-Burk equation. The designed biosensor yielded two linear ranges for glyphosate from 0.05-0.5 mg.L-1 (r2 = 0.995) and 0.5-22.0 mg.L-1 (r2 = 0.995). A detection limit of 16 µg.L-1 and a quantification limit of 55 µg.L-1, a reproducibility for 5 freshy-prepared biosensor of 5.21 %RSD (intra-day) and 5.46 %RSD (inter-day) are also evaluated. 
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