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Abstract : Xanthine is an intermediate in purine metabolism, synthesized through the oxidation
of hypoxanthine and subsequently converted to uric acid. Elevated levels of xanthine in the
body are closely associated with various metabolic disorders, such as gout, xanthinuria, and kid-
ney stone. Therefore, the measurement of xanthine concentrations can serve as a valuable bio-
marker for assessing purine metabolic disorders, evaluating renal function, and monitoring
oxidative stress. Various analytical methods, including spectroscopic techniques, chromatogra-
phy, and electrochemical analysis, have been developed for the quantitative determination of
xanthine. In particular, electrochemical methods offer advantages such as rapid analysis, sim-
plicity, label-free, and non-destructive detection. In this study, we aimed to quantitatively ana-
lyze xanthine using a bio-nano hybrid composite electrode composed of xanthine oxidase and
reduced graphene oxide/platinum nanoparticles. Finally, the developed bio-nano hybrid elec-
trode-based xanthine sensor successfully achieved quantitative detection of xanthine over a wide
linear range.
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Scheme 1. Schematic diagram for the fabrication of PtNP@rGO nanohybrid composite electrode decorated with SOD.
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Fig. 1. (A) Electrochemical fabrication of PtNP@rGO hybrid nanocomposite electrode by cyclic voltammetry with GO
and Pt ion precursor containing solution. (B) SEM image of PINP@rGO hybrid nanocomposite electrode.
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Fig. 2. (A) CV curves recorded on GCE, PtNPs-GCE, rGO-GCE, and PtINP@rGO-GCE in 0.1 M KNOj; containing
5 mM [Fe(CN)¢]*"™ at a scan rate of 50 mV/s. (B) Relationship between peak current and the square root of scan rate for
oxidation on GCE, PtNPs-GCE, rGO-GCE, and PtNP@rGO-GCE in 0.1 M KNO; containing 5 mM [Fe(CN)¢[*"*.
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