
Accepted Manuscript

Title: Electrocatalytic determination of thiols using hybrid
Copper Cobalt Hexacyanoferrate modified glassy carbon
electrode

Author: Vivek Vishal Sharma Lorella Guadagnini Marco
Giorgetti Domenica Tonelli

PII: S0925-4005(15)30778-4
DOI: http://dx.doi.org/doi:10.1016/j.snb.2015.12.067
Reference: SNB 19468

To appear in: Sensors and Actuators B

Received date: 28-9-2015
Revised date: 4-12-2015
Accepted date: 15-12-2015

Please cite this article as: V.V. Sharma, L. Guadagnini, M. Giorgetti, D. Tonelli,
Electrocatalytic determination of thiols using hybrid Copper Cobalt Hexacyanoferrate
modified glassy carbon electrode, Sensors and Actuators B: Chemical (2015),
http://dx.doi.org/10.1016/j.snb.2015.12.067

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.2015.12.067
http://dx.doi.org/10.1016/j.snb.2015.12.067


Page 1 of 26

Acc
ep

te
d 

M
an

us
cr

ip
t

1 
 

Electrocatalytic determination of thiols using hybrid Copper Cobalt Hexacyanoferrate 

modified glassy carbon electrode 

Vivek Vishal Sharma*, Lorella Guadagnini, Marco Giorgetti, Domenica Tonelli1, 

Dipartimento di Chimica Industriale “Toso Montanari”, Università di Bologna, Bologna, 

Viale Risorgimento, 4 40136 Bologna, Italy; *corresponding author: tel. +39 0512093665; 

fax no. +39 0512093690; e-mail address: vivekvishal.sharma2@unibo.it 
1 ISE member 

 

 

Abstract 

An electrochemical sensor based on a glassy carbon electrode (GCE) modified by a thin film 

of hybrid copper cobalt hexacyanoferrate (Cu-CoHCF) was prepared and tested for the 

determination of three thiols: L-cysteine (CySH), L-glutathione (GSH) and 1,4-butanedithiol 

(BdSH). Cyclic voltammetry (CV) measurements were carried out with the as prepared and 

thermally treated chemically modified electrode (CME) in phosphate buffer solution from pH 

2 to 7. From the CV measurements, it was concluded that at pH higher than 5, the Cu-CoHCF 

layer was unstable and underwent significant fouling when biased at a potential at which the 

three thiols were electrocatalically oxidized. Following the preliminary CVs 

chronoamperometric measurements were carried out to determine the optimum conditions to 

develop an analytical method for the determination of thiols. Cysteine showed the lowest 

limit of detection (7.5 × 10-7 M), but very low values were displayed also by GSH (2.5 × 10-6 

M) and BdSH (2.0 × 10-6 M). The range of linearity extended up to 6.0 × 10-5 M for CySH, 

9.0 × 10-5 M for GSH and 1.2 × 10-4 M for BdSH without significant fouling of the CME. The 

analytical method was applied to the determination of GSH in a nutraceutical purchased from 

the local market. 
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