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Mercury and its derivates can be founded in water, air and soil as elemental mercury, organic mercury compounds 

and inorganic mercury compounds [1-2]. Moreover, mercury in all these forms can cause adverse effects on living 

organisms e.g. disturbance of the haemin synthesis [1]. In addition, mercury also tends to accumulate in living organisms 

in a form of organomercury derivatives [1-2], making mercury hardly degradable in environment. Therefore, mercury 

pollution is an important public health and environmental issue that has garnered lots of interest from the global regulatory 

community and policy makers [3]. 

Various analytical techniques can be applied to determine concentration of mercury and its compounds, including 

inductively coupled plasma mass spectrometry [4], fluorescent and colorimetric techniques [5] and electrochemical 

techniques [6, 7]. In comparison to other techniques, electrochemical methods of mercury determination are considered 

to be advantageous due to their simplicity of operation and high sensitivity [6]. However, electrochemical techniques 

often require expensive materials (e.g. Pt) to be used and/or an application of high potential during analysis [6, 7], which 

can reduce the sensitivity and reliability of the measurement due to the occurrence of side electrochemical reactions of 

other electrochemically active compounds in the sample [8, 9]. Therefore, investigations of Hg2+ ions biosensors which 

operates at low potentials and do not require a usage of expensive materials for their development have a great importance. 

Prussian blue (PB) is an inorganic pigment widely used in the development of biosensors due to its catalytic activity 

in electrochemical reduction of hydrogen peroxide [8, 9]. When PB is combined with enzyme glucose oxidase (GOx) 

catalytic activity of GOx could be monitored by registering H2O2 reduction current, whereas H2O2 is a product of GOx-

catalyzed oxidation of glucose [9]. In addition, PB enables to register reduction current of H2O2 at very low potentials (~ 

0 V vs Ag|AgCl, KClsat) and its increases the reliability of the analysis [8, 9].  

In this research PB was applied in the development of an electrochemical Hg2+ biosensor. The amperometric Hg2+ 

ions biosensor was formed by modifying a fluorine doped tin oxide coated glass slide with a layer of PB and immobilizing 

GOx. The operating principle of the Hg2+ biosensor developed in this research is based on measuring Hg2+ ions-caused 

changes in reduction current of H2O2. The Hg2+ ions biosensor developed in this research was able to measure 

concentration of Hg2+ ions concentration at low potential (~ 0.2 V vs Ag|AgCl, KClsat) of the working electrode, thus 

minimizing the probability of interferences caused by other electrochemically active species in the sample. Furthermore, 

the PB-based Hg2+ biosensor exhibited sensitivity to Hg2+ ion in micromolar range of Hg2+ concentrations.  
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