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In the determination of vinpocetine by potentiometric titration method, NaTPhB solution prepared according 
to the following procedure was used as a titrant. Sodium tetraphenylborate weighing 35 g, weighed to the first 
decimal point, transferred into a beaker with a capacity of 1000 cm3, added 500 cm3 of distilled water, 5 cm3 
of aluminium chloride solution (mass concentration 0.5 %), brought the volume of water to 1000 cm3, stirred 
and stood for 12 h. Then filtered through a paper filter. The prepared solution was diluted with distilled water 
10 times, obtaining the concentration of NaTPhB ≈ 0.01 mol ⋅ L–1. Solutions of lower concentration were pre-
pared directly on the day of measurements.

Preliminary titration was carried out in manual mode with constant stirring of the solution with a magnetic 
stirrer.  In order to avoid excessive consumption of titrant for the formation of precipitation with potassium ions, 
an equitransferent mixture of NaCl and Na2SO4 was used as the electrolyte of the external reference electrode. 
The ionometer reading was taken after a constant potential value was established, approximately 1 min after 
addition of the next portion of titrant. In the vicinity of the equivalence point, the titrant was added dropwise. 
Construction of titration curves and finding the equivalence point by the second derivative of the function 
E = f (VNaTPhB) was carried out using the computer program OriginPro of version 9.5 (OriginLab, USA). Typi-
cal titration curves are presented in fig. 2. There is a well-defined potential jump on the curves, which allows 
to establish the equivalence point with high accuracy.

Fig. 2. Titration curves of vinpocetine standard solution with NaTPhB. 
The results of three consecutive measurements are presented

Further titration was carried out in automatic mode up to the set potential using the automatic titration unit 
BAT-15.2MP at the following values of the set parameters: titration end potential is 10 mV higher than the 
experimentally determined potential of the equivalence point (correction taking into account the slow establish-
ment of the equilibrium potential value near the equivalence point); width of the titrant pulse zone is 0.9; delay 
time is 10 s. Equal aliquots of the test and standard solutions were titrated alternately. Titration was carried out 
with constant stirring of the solution with a magnetic stirrer. The time from the beginning to the end of titration 
did not exceed 5 min.

The concentration of vinpocetine in the tested solution was calculated according to the formula
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where Cx is concentration of vinpocetine standard solution; Vx is volume of titrant at the equivalence point when 
titrating the vinpocetine solution under study, mL; Vst is volume of titrant at the equivalence point during titration 
of standard vinpocetine solution, mL.

Results and discussion
The data in table 1 show that the selectivity of Vin-SE significantly depends on the nature of both plasticiser 

and ion-exchanger. When 2-NPOE is replaced by TEHPh, as well as when KTpClPB is replaced by TOBS 
potassium gold (KTOBS), the interfering influence of inorganic cations sharply increases. This is explained 
by the strong electron-donor properties of TEHPh, which can energetically solvate small-sized cations, as well 
as cations of amines with a lower degree of substitution of the nitrogen atom (rimantadine, diethylamine) and 
is consistent with the previously discovered patterns of the influence of the nature of the plasticiser on the 


