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POTENTIOMETRIC DETERMINATION OF ASCORBIC ACID

Petrushyna H. O.

PhD of Chemical Sciences,

Associate Professor at the Department of Chemistry
Dnipro State University of Agriculture and Economics
Dnipro, Ukraine

Reducing substances are widely used as antioxidants, stabilizers in the food
industry, as components of drugs, supplements to nutrition of agricultural
plants. Therefore, the development of new express, selective methods for their
determination is relevant. Electrochemical methods of analysis have a number
of advantages, such as the speed and ease of analysis, sufficient selectivity, the
ability to create sensors for analysis at the sampling site.

The molybdenum Dawson structure heteropoly complex
18-molybdophosphate P,Mo,50¢,"" (18-MPC) is a oxidizing agent. The
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reaction between it and some reducing agents occurs almost immediately, the
recovery proceeds without destruction of 18-MPC, which makes it possible to
use it repeatedly [1]. Interaction between 18-MPC and various reducing agents
occurs at different acidity of solutions. Thus, the variation of the pH of the
solution allows the determination of several substances in a joint presence [2].

A polymer composite material (CM) consisting of polyurethane (polymer
matrix), |8-molybdophosphate (reagent) and graphite powder (to increase
electrical conductivity) was developed. The IR spectroscopy method
established that in the composition material there is no chemical interaction
between the polymer and 18-MPC. A potentiometric electrode was created
using the synthesized composite material. A layer of polypropylene was used
as a substrate, on which the copper foil conductor was fixed. A layer of finely
divided graphite was applied to the copper foil. A composite material was
fixed over graphite. The copper foil is connected to the device through a
copper wire. The electrode was covered with a thin layer of polyurethane,
except for the part with the CM, to prevent the contact of electrode
components with the solution.

The influence of pH on the characteristics of the calibration curve for the
potentiometric determination of ascorbic acid (AA) was investigated. The most
optimal for potentiometric determination of AA is pH 4. The electrode shows
nearly Nernstian response for the AA over the concentration range of
5-10°-4-10"* mol/L with the slope of 102+2 mV per concentration decade, and
the response time is 4 min. Detection limits were in an amount of
3.7-10°° mol/L for AA. The electrode exhibits good selectivity for the AA with
respect to a large number of inorganic ions, amino acids and some
pharmaceutical substances. High selectivity was observed in the presence of
inorganic cations with selectivity coefficients ranging from 4:10° to-10™
for Na" Ca®’,CO5*, CH;COO , PO, and from 10” to-3-10” for Cu*", F~, CI'.

The electrode successfully was used for the determination of AA in
pharmaceutical and food samples. The results are in good agreement with
those obtained by spectrophotometry method.

References:

1. Petrushina, G.A.,, Tsiganok, L.P. Vishnikin, A.B. (2010)
[Spectrophotometric determination of ascorbic acid by P.Mo,sOs"]. Ukr.
Khim. Zhurn. — Ukr. Chem. J., 76(3-4), 116-122 (in Russian).

2. Petrushina, G.A., Tsiganok, L.P., Vishnikin, A.B. (2011)
[Spectrophotometric determination of p-aminophenol in the presence of
paracetamol using 18-molybdophosphate]. Bull. Dnipropetrovsk Univ. Ser.
Chem., 19(3/1), 160-164 (in Russian).

170



