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Figure 1 The morphologies of Ag,;VO,nanowire under

different magnification
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Figure 2 XRD diffraction patterns of Ag;VO, nanowire
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Figure 3 FTIR spectra of the Ag;VO, nanowire
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Figure 5 Photographs of reacting solution and corresponding UV-vis spectra of Ag,VO,+TMB

system performed at different pH
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molecular oxygen in the solution
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Insight Into the Oxidase-like Activity of Ultralong a-Ag;VO,
Nanowire and Its Sensing Application

LI Chunfeng, CHEN Lisi, WU Yunyun, TAO Chunlan, QIN Dongdong”
(Guangzhou University, Centre for Advanced Analytical Science, Department of Chemistry and Chemical Engineer-
ing, Guangzhou 510006, China)

Abstract: The synthesis of stable and high-performance nano enzymes to replace natural enzymes is a hot
research subject in the enzyme catalytic field. In this work, the co-precipitation method suitable for large-
scale preparation was adopted to synthesize a stable monoclinic a-Ag;VO, nanowire at room temperature and
pressure. The length of the nanowire was about 40 pum, and the aspect ratio was up to 80 (40 pm/500
nm). The oxidase-like activity of such monoclinic a-Ag;VO, nanowire was investigated. The results suggested
that the nanowire had broad-spectrum oxidase-like activity and good catalytic activity toward TMB, OPD,
and ABTS. The effects of pH, reaction time, catalyst, and substrate concentration on the catalytic activity
were systematically studied. The results indicated that the high acidity was favorable for two-electron
transfer, and the catalytic activity was positive correlation to the concentration of material and substance.
The kinetic parameters and basic rules of TMB oxidation catalyzed by a-Ag;VO, nanowire were obtained
using the enzymatic reaction’s classical kinetic equation. It was found that the Michaelis constant (K, ) was
0.69 mmol-L ', and the maximum initial reaction rate (V,,) is 1.8X10 7 mol-L '+s '. The mechanism
study found that the nanowires could effectively adsorb and activate molecular oxygen in the solution. The
real oxidants were superoxide radical and singlet oxygen. Besides, the ability of the a-Ag;VO,+TMB
system as a sensing platform for quantitative detection of small biological molecules under inhibitory
enzymatic mode was explored. The sensing system was found to have a good response to ascorbic acid
(AA) with a detection limit of 6.9 pmol-L."". The findings revealed potential of using oxidase-like activity of
a-Ag;VO,to develop a fast, simple and sensitive colorimetric sensing method for AA.

Keywords: a-Ag;VO,;nanowire ;nanoenzymes ; Sensor
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