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Abstract

In recent years, new enzyme mimetic nanomaterials, specifically bimetallic nanoparticles (NPs)
and hybrid nanomaterials, including AuBi, AuPt, AuHg, AuPb, AgAu, and AgPt bimetallic alloy
NPs, exhibit high catalytic activity. The enzyme-like activity (oxidase, peroxidase, and catalase) of
Au NPs can be induced by reaction of different metal ions. For example, Au NPs in the presence of
Bi**, Ag®, and Hg”" exhibit peroxidase-, oxidase-, and catalase-like activities by forming AuBi,
AuAg, and AuHg alloy nanolayers on particle surfaces, respectively.

In this study, we investigated the enzyme-like activities (oxidase and peroxidase) of the
spherical silver nanoparticles (Ag NPs; 13 nm) in the presence of different metal ions. The Ag NPs
exhibited oxidase-like catalytic activity in the presence of Au®" (pH 9.0). The Ag NPs exhibited
peroxidase-like catalytic activity in the presence of Bi** (pH 9.0). We have used glucose oxidase as
model enzymes to catalyze the substrate, glucose, in order to produce H,0,, which reacts with
Amplex Red (AR) in the presence of Bi/Ag NPs catalyst to form a fluorescent product. Since the
fluorescence intensity of the AR product, resorufin, was proportional to the concentration of glucose.
In the future, we hope we can use Au/Ag NPs as antimicrobial material and glucose oxidase/Bi/Ag

NPs detection of blood glucose.
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