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Abstract
In this work, the magnetite-reduced graphene oxide (Fe3O4/rGO) was fabricated for a selective voltammetric detection of uric acid. The magnetite-reduced graphene oxide is biocompatible sensing material that was synthesized through one-step reaction mechanism. The attachment of spherical like Fe3O4 particle on the rGO sheet was characterized by Fourier Transform Infrared (FTIR), Ultraviolet-Visible Spectroscopy (UV-Vis) and Scanning Electron Microscopy (SEM). The electrochemical performance of the Fe3O4/rGO/GCE electrode were studied by Cyclic Voltammetry (CV) and Differential Pulse Voltammetry (DPV). The superparamagtism property of the Fe3O4 anchoring on the rGO sheet provides a conduction pathway for the analyte diffusion meanwhile promote the electron transfer kinetic between the electroactive species and electrode surface. The enhanced current response signal produced from the reduction-oxidation process by the electroactive species were optimized further in parameters of scan rate, concentration of uric acid and pH value of the supporting electrolyte. The observed DPV response displays a linearity relationship on uric acid concentration ranging from 4 μM to 100 μM with correlation coefficient 0.989 and a sensitivity of 0.08478 μA/μM. The detection limit and limit of quantitation were found to be 3.04 μM and 10.14 μM respectively. 
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Abstrak
Dalam hasil kerja ini, magnetit-grafin oksida terturun (Fe3O4/rGO) telah difabrikasikan untuk tujuan pengesanan voltametrik terpilih bagi asid urik. Magnetit-grafin oksida terturun merupakan bahan sensor bioserasi yang telah disintesis melalui mekanisma tindak balas satu langkah. Pelekatan zarah sfera Fe3O4 pada lembaran rGO telah dicirikan menggunakan Inframerah Transformasi Fourier (FTIR), Spektoskopi Sinar Ultra Lembayung Terlihat (UV-Vis), dan Mikroskop Imbasan Elektron (SEM). Prestasi elektrokimia  elektrod Fe3O4/rGO/GCE telah dikaji menggunakan kaedah Voltametri Berkitar (CV) dan Voltammetri Pembezaan Denyutan (DPV). Ciri-ciri superparamagnetisma Fe3O4 yang terlekat di atas lembaran rGO menyediakan laluan konduktif untuk penyerapan analit dan juga meningkatkan kinetik pemindahan elektron di antara spesies elektroaktif dan permukaan elektrod. Peningkatan isyarat tindakbalas arus yang dihasilkan dari proses pengoksidaan dan pengurangan oleh spesies elektroaktif telah dioptimumkan lebih lanjut didalam pengoptimuman kadar imbasan, kepekatan asid urik dan nilai pH elektrolit sokongan. DPV yang telah diperhatikan menunjukkan hubungan linear di antara kepekatan asid urik antara 4 μM sehingga 100 μM berserta pekali kolerasi 0.989 dan sensitivity 0.08478 µA/µM. Had pengesanan dan had kuantifikasi masing-masing adalah 3.04 µM dan 10.14 µM.
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