
Colorimetric and ultra-sensitive fluorescence resonance energy 

transfer determination of H2O2 and glucose by multi-functional Au 

nanoclusters 
 

 

Qian Zhao, a Shenna Chen, a Haowen Huang, a * Lingyang Zhang, a Linqian Wang,b 

Fengping Liu, a Jian Chen, a Yunlong Zeng, a Paul K. Chu c * 

 

 
a Laboratory of Theoretical Chemistry and Molecular Simulation of Ministry of 

Education, Hunan Provincial University Key Laboratory of QSAR/QSPR, School of 

Chemistry and Chemical Engineering, Hunan University of Science and Technology, 

Xiangtan, China 
b Department of Laboratory, Hunan Provincial Tumor Hospital, the Affiliated Tumor 

Hospital of Xiangya Medical School of Central South University, Changsha, Hunan 

Province, China 
c Department of Physics & Materials Science, City University of Hong Kong, Tat Chee 

Avenue, Kowloon, Hong Kong, China  

 
 
* Corresponding authors: 

 Haowen Huang, hhwn09@163.com 

 Paul K. Chu, paul.chu@cityu.edu.hk 

Electronic Supplementary Material (ESI) for Analyst
This journal is © The Royal Society of Chemistry 2014

mailto:hhwn09@163.com
mailto:paul.chu@cityu.edu.hk


 

 
 

Fig. S1 Photograph showing the color change before (right) and after (left) addition of 

a mixture of human serum and glucose oxidase to the AuNCs and TMB under visible 

light. 

 
 

Fig. S2 Effects of different components on the fluorescence intensity: a represents the 

mixture of AuNCs and TMB and b shows the drastic decrease in the fluorescence 

occurs after addition of H2O2.  The fluorescence intensity is gradually enhanced as 

shown by c with ascorbic acid reacting with ox-TMB forming TMB. 
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Fig. S3 Solution-dependent fluorescence intensity of the AuNCs due to H2O2 in the 

presence of TMB, where F0 and F are the fluorescence intensity of the AuNCs at 580 

nm in the absence and presence of H2O2, respectively, and the inset figure showing a 

good linear relationship in the concentration range between 6×10-10 and 2×10-9 M with 

the regress coefficient R = 0.9959. 

 
 

Fig. S4 Fluorescence lifetime decay of AuNCs and AuNCs-ethanol excited by 450 nm 

light and emission at 570 nm. 
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Fig. S5 Concentration dependence of the fluorescence emission from AuNCs with a 

representing H2O2 and b glucose. 
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