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Based on the vinpocetine values of pKa given in the literature, a twofold decrease in the concentration of the 
protonated form should occur at pH value of about 7, which corresponds to a decrease in the potential by 
18 mV. In reality, such a change occurs much earlier, at pH value of about 5. A similar effect was observed 
earlier for the verapamil-sensitive electrode [29] and was explained by intensive extraction of the molecular 
form of amine into the membrane by the mechanism of dissociative extraction. This leads to a sharp decrease 
in the total concentration of amine in the near-electrode layer of the solution in contact with the membrane 
and, accordingly, to a decrease in the concentration of the protonated form, compared to the concentration in 
the solution volume.

Fig. 4. Dependence of Vin-SE potential on pH

Figure 4 shows that the electrode potential does not change much up to pH 4. However, in practice, the 
requirements for the pH range should be even more stringent, especially when working with low concentrations. 
The above is illustrated by the data shown in fig. 5. It can be seen that the concentration range of Vin-SE 
response in 10–2 mol ⋅ L–1 phosphoric acid (pH value of about 2.3) is significantly extended, and the lower limit 
of detection is reduced by more than an order of magnitude than in solutions with pH 4. Thus, not the entire 
width of the operating pH range, determined from the potential versus pH, provides optimal electrode per
formance. This apparent contradiction is due to the fact that the dependence of the potential on pH is studied 
at a fixed concentration of vinpocetine in solution, therefore, a decrease in the concentration of vinpocetine in 
the near-electrode layer of the solution by several percent compared to the bulk concentration has little effect 
on the value of the potential. However, when a concentrated solution is replaced for a dilute one, the increase 
in the amine concentration in the solution due to re-extraction from the membrane can be significant. So, the 
correct choice of the pH value is of paramount importance when working with highly lipophilic physiologically 
active amines like vinpocetine. In the following all measurements were carried out against 10–2 mol  ⋅ L–1 
phosphoric acid.

Fig. 5. Effect of pH on the Vin-SE response


