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ELECTROCHEMICAL DETECTION OF URIC ACID USING A MN-NI OXIDE-MODIFIED CARBON PASTE
ELECTRODE
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Abstract:

In this study, an electrochemical sensor for the determination of uric acid was fabricated using cyclic
voltammetry (CV), amperometry, and electrochemical impedance spectroscopy (EIS). The carbon paste electrode
(CPE) was modified with synthesized manganese-nickel oxide (Mn-Ni oxide). Cyclic voltammetry measurements
were performed in 0.1 M phosphate buffer solution (PBS) at pH 7.0. The Mn-Ni oxide-modified CPE exhibited
enhanced electrocatalytic activity toward the oxidation of uric acid at +0.30 V, yielding a current response of 2.59
pA, which was significantly higher than that of the bare CPE. The reduction current indicated that the optimal
weight ratio of graphite to manganese-nickel oxide was 1:3. EIS analysis revealed that the modified CPE exhibited
superior electrochemical characteristics compared to the bare CPE. The charge transfer resistance (Rct) of the Mn—
Ni oxide-modified CPE was significantly higher than that of the unmodified CPE. In phosphate buffer solution at
pH 7.8, amperometric measurements demonstrated that the optimal applied potential was +0.30 V, providing a

linear response range from 200 UM to 2,000 M with a detection limit of 158 uM. The developed sensor was
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successfully applied for detection of uric acid in synthetic blood samples.
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