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Abstract 
The faradaic response of ferrocene-methanol when used 

as a mediator for the catalytic oxidation of glucose by 

glucose oxidase is examined in a range of electrolytes. 

The response is modulated by the nature of the salt 

used. The changes in the response can be explained by 

the Hofmeister effect. Such differences can significantly 

affect the response of electrochemically mediated 

glucose biosensors and biofuel cells and emphasize the 

importance of carefully considering the solution 

conditions when evaluating the properties of glucose 

oxidase based biosensors and biofuel cells. 

1. Introduction 
The commercial development of biosensors has been 

largely driven by glucose biosensors [1]. A typical 

reaction scheme is shown below where a mediator such 

as ferrocene methanol (Fc) is used to shuttle electrons 

from the enzyme to the electrode.   
                          2Fc → 2Fc+ + 2e-         (1) 

    Glucose + GOx(FAD) → Gluconolactone + GOx(FADH2)(2) 

                     GOx(FADH2) + 2Fc+ → GOx(FAD) + 2Fc         (3) 

While supporting electrolytes used in electrochemical 

systems are assumed to have no effect on the response, 

ions can specifically affect the response of biosensors 

and biofuel cells. Hofmeister noticed that the solubility 

of proteins varied according to the anion or cation used 

and arranged a series of salts according to their ability 

to precipitate proteins [2]. 

 

2. Materials and Methods  
Cyclic voltammograms of Fc-MeOH (1mM) alone (in 

TRIS buffer 10 mM, pH 7.2), with the addition of GOx 

(500 unit/mL) and with the addition of glucose (100 

mM) were recorded in the presence of different salts 

(200 mM) to examine specific anion and cation effects. 

Cyclic voltammograms were recorded over the range 

50-600 mV at a scan rate of 50 mVs
-1

 at room 

temperature.  

 

3. Results and Discussion  
Here we demonstrate that the nature of the supporting 

electrolyte strongly influences the response of a glucose 

oxidase (GOx) based sensor for glucose. In contrast to 

the mediator alone (or on addition of GOx) the nature of  

 

the supporting electrolyte strongly affected the 

enzymatic response with a clear ion specific trend. In 

the presence of different sodium salts, the anodic 

current decreased by 51% across the series: F
- 

> Cl
- 

> 

Br
-
 > ClO4

-
 > SCN

-
(Fig.1 A). An ion specific trend was 

also observed for cations with a “bell-shaped” trend K
+
 

> Na
+
 > Cs

+
 > Li

+
 > Gdn

+ 
(Fig. 1 B). 

 

 
Fig 1. Plot of peak current of ferrocene-methanol/GOx/glucose 

system in the presence of a range of anions (A) and cations (B) (200 
mM), GOx (500 U/mL) and glucose (200 mM). 

 

4. Conclusion  
While GOx displays high substrate specificity for -

D-glucose, structurally different co-substrates can be 

used as oxidants in step (3), indicating that the co-

substrate binding site is not very selective. The presence 

of functional groups on the mediator may affect the 

distance or orientation between the mediator and the 

flavin group, which in turn will modulate the rate of 

oxidation of the flavin. The results demonstrate that the 

nature of salt used in the evaluation of properties of 

biosensor and biofuel cells needs to be carefully 

considered, a consideration that is not generally taken 

into account [3]. 
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