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Since ancient times, medicinal plants have been used for the treatment of human diseases. The wide range of bioactive compounds contained 1n plants stipulates the
development of new phytopharmaceuticals. Traditional phytotherapy 1s also still applied as part of complex treatment. Antioxidants are one of the largest groups of
bioactive compounds of plant origin that are widely distributed in medicinal plants. Thus, the evaluation of the antioxidant capacity of medicinal plant extracts used 1n
phytotherapy is of practical interest.

Electrochemical methods have been shown to be a highly effective tool for the evaluation of total antioxidant parameters of plant materials. They combine high

precision, cost-efficiency, rapid response, simplicity, and in-field applicability. In application to medicinal plants, the electrochemical response usually corresponds to the

contents of several antioxidants of similar structure. The current work 1s focused on the development of a novel chronoamperometric method for the determination of the

antioxidant capacity of water extracts from medicinal plants obtained by sonication using glassy carbon electrode (GCE) modified with a mixture of CeO, and SnO,

nanoparticles (NPs) dispersed in cetylpyridinium bromide.

Plant material and extract preparation Electrode surface modification
/ Plant material Plant : solvent ratio Sonication \ / CeO, NPs, 10% water dispersion @\/\/\ \
Quercus cortex 1:10 p Cetylpyridinium
Frangulae cortex 1:10 p < Sn0O, NPS, D <100 am bromide
Potentillae rhizomata 1:10 | (Aldrich, Germany)

Bergeniae rhizomata L1 N Sonication of 1 mg mL~! NPs mixture
Sanguisorbae rhizomata et radices 1:10 \ in 0.10 mM cetylpyridinium bromide
Leonuri herba 1:10
Tiliae flores 1:20
Salviae folia 1:10

Urticae folia 1:33
Chamomillae flores 1:33

VOLTAMMETRIC CHARACTERISTICS OF MEDICINAL PLANT EXTRACTS

Cyclic voltammograms at the bare GCE Voltammetric characteristics of water extracts from medicinal plants
® [—— 250 uL of Frangulae cortex extract - on the bare and modified GCE in phosphate bufter pH 7.0 (n =35; P =0.95).
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CHRONOAMPEROMETRY OF WATER EXTRACTS FROM MEDICINAL PLANTS

Antioxidant capacity (AOC) of water extracts from medicinal plants (n = 5; P = 0.95)
Two-step background subtracted chronoamperograms
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The results obtained confirm the accuracy of the developed chronoamperometric method (strong (» = 0.7-0.9) and very strong (» = 0.9—1.0) correlation with total phenolic
contents and antioxidant capacity toward DPPH"). Furthermore, the method developed 1s simple and does not require the application of additional specific reagents such as
the Folin-Ciocalteu reagent or DPPH" which 1s unstable and highly affected by the presence of light and water. The use of phosphate buffer pH 7.0 1s close to the
physiological conditions making possible partial prediction of medicinal plants effect in the biosystems. Another advantage of chronoamperometry 1s a rapid response due
to the absence of an incubation stage that makes the method applicable for fast screening tests. The use of two potentials for the electrolysis allows discrimination of the
antioxidants by power.



