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Abstract The direct electrochemistry of catalytically active
cytochrome C (Cyt c) adsorbed together with a 3-
dimensional network of chemically synthesized graphene on
glassy carbon electrode has been readily obtained in aqueous
phosphate buffer. Direct electrical communication between
the redox center of Cyt c and the modified graphene-based
electrode was established. The modified electrode was
employed as a high-performance hydrogen peroxide (H2O2)
biosensor. The Cyt c present in modified electrode exhibited a
pair of quasi-reversible redox peaks with a midpoint potential
of −0.380 and −0.2 V, cathodic and anodic, respectively.
Investigations into the electrocatalytic activity of the modified
electrode upon hydrogen peroxide exposure revealed a rapid
amperometric response (5 s). Under optimized conditions, the
linear range of response to H2O2 concentration ranged from
5 × 10−7 to 2 × 10−4Mwith a detection limit of 2 × 10−7M at a
signal-to-noise ratio of 3. The stability, reproducibility, and
selectivity of the proposed biosensor are discussed in relation
to the morphology and composition of the modified electrode.
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to shuttle charge to the electrode.
Chemically synthesized graphene materials are suitable

candidates in enzymatic electrodes as they provide an imper-
fect polar surface for functionalization while retaining struc-
tural robustness and electronic conduction [13–19].
Graphene-based materials including graphene oxides have
been used for enzyme immobilization in order to achieve the
direct electron transfer of enzyme for biosensing application
[20–23]. However, the critical function and performance of
the working electrodes have been primarily governed by the
morphology of the graphenic carbon employed together with
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