
Accepted Manuscript

Title: Growth of CuO nanoneedles on graphene quantum dots
as peroxidase mimics for sensitive colorimetric detection of
hydrogen peroxide and glucose

Authors: Li Zhang, Xin Hai, Chang Xia, Xu-Wei Chen,
Jian-Hua Wang

PII: S0925-4005(17)30611-1
DOI: http://dx.doi.org/doi:10.1016/j.snb.2017.04.011
Reference: SNB 22097

To appear in: Sensors and Actuators B

Received date: 3-12-2016
Revised date: 30-3-2017
Accepted date: 3-4-2017

Please cite this article as: Li Zhang, Xin Hai, Chang Xia, Xu-Wei Chen, Jian-Hua
Wang, Growth of CuO nanoneedles on graphene quantum dots as peroxidase mimics
for sensitive colorimetric detection of hydrogen peroxide and glucose, Sensors and
Actuators B: Chemicalhttp://dx.doi.org/10.1016/j.snb.2017.04.011

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.snb.2017.04.011
http://dx.doi.org/10.1016/j.snb.2017.04.011


 

1 

Growth of CuO nanoneedles on graphene quantum dots as peroxidase mimics 

for sensitive colorimetric detection of hydrogen peroxide and glucose 

Li Zhang, Xin Hai, Chang Xia, Xu-Wei Chen*, Jian-Hua Wang* 

Research Center for Analytical Sciences, Department of Chemistry, Northeastern University, 

Box 332, Shenyang 110819, China 

E-mail: chenxuwei@mail.neu.edu.cn (X.-W Chen). 

Tel: +86 83688944; Fax: +86 83676698 

Highlights 

 GQDs/CuO nanocomposites are facilely fabricated by the growth of CuO nanoparticles on GQDs  

 GQDs/CuO nanocomposites could be used as effective peroxidase mimics for the detection of 

H2O2 and glucose 

 Detection limit of GQDs/CuO nanocomposites for glucose is down to 0.59 μM 

Abstract 

Graphene quantum dots-copper oxide nanocomposites (GQDs/CuO) are facilely fabricated 

by the growth of CuO nanoneedles on graphene quantum dots under mild conditions. The 

as-prepared GQDs/CuO nanocomposites could be used as an effective peroxidase mimics to 

catalyze the oxidation of 3,3',5,5'-tetramethylbenzidine (TMB) in the presence of H2O2 to 

produce a blue-colored solution. Investigations on the mechanism indicate that the nature 

of peroxidase-like activity of GQDs/CuO nanocomposites originates from •OH radical 

generation. The increase of absorbance at 652 nm induced by the catalytic effect of 

GQDs/CuO nanocomposites offers accurate detection of H2O2 in the range of 0.5 to 10 μM, 

along with a detection limit of 0.17 μM. A colorimetric method for serum glucose detection 

is also proposed by combining the GQDs/CuO catalytic reaction and the enzymatic oxidation 
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