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Abstract

This article presents a comparative investigation of the antiradical activity of medicinal plant
formulations prepared from Cyperus rotundus L. rhizomes, Urtica dioica L. leaves, and
Cinnamomum cassia Blume bark. The aim of the study was to evaluate the influence of different
component ratios on the ability of the obtained extracts to inhibit the stable DPPH free radical. Four
formulations were prepared using different proportions of the three botanical components: 1:1:1,
2:1:1, 1:2:1, and 1:1:2. Extraction was performed using 96 % ethanol with ultrasonic treatment.
Antiradical activity was determined spectrophotometrically at a wavelength of 517 nm over a
reaction period of 30 minutes. The main physicochemical characteristics of the plant raw materials
were also examined. The extractive substance contents of C. rotundus, U. dioica, and C. cassia
were 35.70 %, 4.80 %, and 17.25 %, respectively. Their moisture contents were 7.40 %, 4.60 %,
and 3.52 %, while the corresponding total ash contents were 5.90 %, 4.48 %, and 3.00 %.
According to the DPPH assay results, the formulation with a component ratio of 1:1:2 exhibited the
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highest recorded antiradical activity among the reported numerical values, reaching 24.39 % after
30 minutes. The formulations with ratios of 2:1:1 and 1:2:1 demonstrated antiradical activities of
22.18 % and 13.23 %, respectively. These findings indicate that the DPPH radical-scavenging
response of the investigated plant mixtures varies with their component proportions and provide a
basis for further investigation of multicomponent botanical formulations.

AHHOTanus

B crartbe mnpepcTaB/ieHbl pe3y/ibTaTbl CPaBHUTE/LHOIO WCC/IE[0BAaHUS aHTUPAAUKaJIbHOM
aKTMBHOCTH PpacCTUTe/bHbIX KOMIIO3MLIMM Ha OCHOBe KopHeBul Cyperus rotundus L., nucTeeB
Urtica dioica L. u kopsl Cinnamomum cassia Blume. Lless vccnefoBaHus 3ak/itodanach B OLjeHKe
BIWSHUSL KOJIMUECTBEHHOTO COOTHOIIEHUS] PacTUTENbHbIX KOMIIOHEHTOB Ha CHOCOOHOCTH
TOTyUYeHHbIX 9KCTPAaKTOB WMHTUOMPOBaTh CTaOWbHBIA CcBOOOAHBIM pagukan DPPH. [lns
WCCeoBaHUsl OBIIM  TIPUTOTOBJIEHBI UeThbIpe KOMITO3MLIMM C Pas/dYHbIM COOTHOLIEHHEM
KoMmnoHeHToB: 1:1:1, 2:1:1, 1:2:1 u 1:1:2. DKCTpakLUIO MPOBOAWIN C UCIO/Ib30BaHUEeM 96 %-HOro
3TUJIOBOTO CMMPTA M YABTPAa3BYKOBOM 00pabOTKU. AHTHpaJUKa/JbHYIO aKTHBHOCTh OMpeJesisiv
CHeKTpO(POTOMETPUUECKHM MeTOAOM TNpy [JyiIMHe BOHbBI 517 HM B TeueHue 30 MUHYT.
JlonomHUTeNbHO U3yYeHbl OCHOBHBIE (DM3MKO-XMMHYeCKHe I[10Ka3aTeld pacTUTE/bHOTO ChIPbS.
CopepkaHue 53KCTpakTHBHbIX BeljectB B C. rotundus, U. dioica u C. cassia coCTaBUIO
cootBeTcTBeHHO 35,70 %, 4,80 % u 17,25 %; BnaxHoctb — 7,40 %, 4,60 % u 3,52 %; oOujas
30/1bHOCTE — 5,90 %, 4,48 % u 3,00 %. Ilo pesynbraram DPPH-aHamu3a uepe3 30 MUHYT
HauOoMbIIasi  3aperdCTPUPOBaHHAs  AHTUPAJMKalabHAasi AKTUBHOCTb CPeAWd  TIPUBEJEHHBIX
KOJIMYeCTBEHHBbIX 3HAaUeHUM OTMeYeHa Yy KOMIIO3ULIMKA C COOTHOLIEeHHWeM KOMITOHeHTOB 1:1:2 u
coctaBuia 24,39 %. [ng komrnosuumii 2:1:1 u 1:2:1 faHHBIM MOKa3aTeb COCTaBU/ COOTBETCTBEHHO
22,18 % u 13,23 %. IlomyueHHble pe3ynabTaTbl XapaKTepU3yHT 3aBUCHMOCTb aHTHpaJUKaabHOU
AaKTUBHOCTM MCC/Ie[lyeMbIX pPaCTUTe/bHBIX CMeCeld OT KOJIMYeCTBEHHOIO  COOTHOILIEHUS
KOMIIOHEHTOB U TPEeACTaB/SIOT WHTepeC /I JajbHeMIlero H3y4eHWss MHOIOKOMITOHEHTHBIX
PacTUTe/IbHBIX KOMIIO3ULIUU.

Keywords: Cyperus rotundus, Urtica dioica, Cinnamomum cassia, medicinal plant mixtures,
DPPH, antiradical activity, extractive substances, spectrophotometry.

KmoueBbie cioBa: Cyperus rotundus, Urtica dioica, Cinnamomum cassia, pacTurtenbHbie
KOMIIO3ULUH, DPPH, aHTUpaJUKabHas aKTHUBHOCTb, 3KCTpPaKTHUBHbIE Bell|ecTBa,
CrieKTpooTOMeTpus.

Introduction

Medicinal plants contain chemically diverse constituents, including phenolic compounds and
other reducing substances, which may contribute to their response in in vitro radical-scavenging
assays. Combining different botanical materials can change the relative contribution of these
constituents to an extract; consequently, the proportions of individual components are an important
variable when comparing multicomponent formulations. The DPPH (2,2-diphenyl-1-
picrylhydrazyl) assay, introduced by Blois [1] and subsequently adapted for antioxidant screening
[2], is based on the decrease in absorbance of a stable radical following its reaction with reducing
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compounds. It is widely used as an accessible spectrophotometric method for preliminary
comparison of plant extracts. Nevertheless, the observed response depends on experimental
conditions, including solvent composition, reaction time, sample matrix, and concentration units;
these factors must be considered when interpreting and comparing results [3-7]. Previous studies
published in Universum: Chemistry and Biology have also investigated the DPPH responses of
plant extracts from Uzbekistan and isolated plant polyphenols, illustrating the relevance of this
approach to regional phytochemical research [8-10]. Against this background, the present study
examines the reported DPPH responses of four mixtures prepared from Cyperus rotundus L., Urtica
dioica L., and Cinnamomum cassia Blume at different component ratios. The objective is a
preliminary within-study comparison of formulation-dependent radical inhibition at a common
reaction time, rather than a demonstration of physiological antioxidant efficacy or clinical benefit.

Materials And Methods

Plant materials and mixture preparation

The plant materials used in this study consisted of rhizomes of C. rotundus, leaves of U.
dioica, and bark of C. cassia. The collected plant materials were dried at 40 °C to constant mass,
ground, and sieved to obtain particles not exceeding 0.5 mm in size. The physicochemical
characteristics of the plant raw materials, including moisture content, total ash, and extractive
substances, were evaluated and are presented in Table 2. Four medicinal plant formulations were
prepared using different proportions of the three botanical components, as presented in Table 1
Mixture 1 was prepared using equal proportions of the three plant components (1:1:1),
corresponding to approximately 33.33 % of each component. The moisture contents of C. rotundus,
U. dioica, and C. cassia were 7.40 %, 4.60 %, and 3.52 %, respectively. The corresponding total ash
contents were 5.90 %, 4.48 %, and 3.00 %, while the extractive substance contents were 35.70 %,
4.80 %, and 17.25 %, respectively. These physicochemical parameters were used to characterize the
quality of the botanical raw materials prior to the preparation of the investigated formulations. The
extractive substance content was considered a physicochemical characteristic of the raw materials
and was distinguished from the dry extract yield obtained during ethanol extraction.

Table 1.
Composition of the investigated medicinal plant mixtures
Mixture Ne C. rotundus, % U. dioica, % C. cassia, %
1 33 33 33
2 50 25 25
3 25 50 25
4 25 25 50

Extraction procedure

For extraction, 5 g of each prepared mixture was treated with 25 mL of 96 % ethanol in an
ultrasonic bath at a frequency of 40 kHz and a temperature of 40 °C for 20 min. The extracts were
filtered through a 0.45 pm syringe filter and diluted tenfold before spectrophotometric analysis.
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DPPH assay and evaluation of antiradical activity

The antiradical activity of the investigated medicinal plant mixtures was evaluated using the
DPPH spectrophotometric assay. An ethanolic DPPH working solution with a concentration of 7.92
UM was used. Absorbance was measured at 517 nm using a K7000 spectrophotometer over a
reaction period of 30 min, with measurements recorded at 5-min intervals.

The percentage of radical inhibition, expressed as antiradical activity (ARF), was calculated
according to the following equation:

D, — D,

100
D,

ARF(%) =

where D, control represents the absorbance of the control solution and D, represents the
absorbance of the reaction mixture containing the investigated extract.

The antiradical activity of the four formulations was compared using the inhibition values
recorded after 30 min of reaction. This approach enabled the evaluation of differences in DPPH
radical-scavenging responses associated with variations in the proportions of the three botanical
components.

The results were interpreted as indicators of in vitro radical-scavenging activity under the
specified experimental conditions. Since the DPPH response may depend on solvent composition,
reaction time, and the chemical characteristics of the investigated extracts, the findings were
considered within the methodological limitations of this assay [3-6].

Data treatment

The antiradical activity of the investigated formulations was evaluated using the percentage of
DPPH radical inhibition recorded after 30 min of reaction. The results were presented as descriptive
antiradical activity values, without inferential statistical comparisons.

Results And Discussion

Table 2.
Physicochemical characteristics of the investigated medicinal plant raw materials
Parameter C. rotundus U. dioica C. cassia
Extractive substances, % 35.70 4.80 17.25
Moisture content, % 7.40 4.60 3.52
Total ash, % 5.90 4.48 3.00

Note: Extractive substances are not equivalent to the dry extract yield of the experimental
extraction.

The results demonstrated differences in DPPH radical inhibition among the investigated
formulations after 30 min of reaction (Table 3). Mixture 4, prepared at a component ratio of
25:25:50, exhibited an antiradical activity of 24.39 %. Mixture 2, containing 50 % C. rotundus,
demonstrated an antiradical activity of 22.18 %. Mixture 3, containing 50 % U. dioica, showed an
antiradical activity of 13.23 %. The quantitative comparison focused on mixtures 2, 3, and 4, for
which numerical ARF values at 30 min were available
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Table 3.
Available 30-minute DPPH summary values
Mixture No. Ratio (C. rotundus : U. dioica : C. cassia) Reported ARF at 30 min, %
1 1:1:1 Not available in supplied text
2 2:1:1 22.18
3 1:2:1 13.23
4 1:1:2 24.39

The observed differences may be associated with variations in the chemical composition of
the extracts resulting from changes in the proportions of the botanical components. However, these
findings alone do not establish additive, synergistic, or antagonistic interactions between the
individual plant constituents.

The use of 96 % ethanol may influence the extraction of compounds with different polarities,
while solvent composition and reaction conditions can affect the DPPH assay response [4,5].
Therefore, the obtained results should be interpreted as indicators of antiradical activity under the
specified experimental conditions. The 30-minute measurement represents a fixed reaction endpoint
and does not necessarily indicate that all formulations reached reaction equilibrium. Previous
methodological studies have also emphasized the importance of clearly defined concentration units
and standardized experimental conditions when comparing IC. values [3-6].

Conclusion

The comparative investigation of medicinal plant mixtures based on Cyperus rotundus L.,
Urtica dioica L., and Cinnamomum cassia Blume demonstrated that the proportions of botanical
components influence their antiradical activity in the DPPH assay. Among the formulations with
reported quantitative results, the mixture containing 25 % C. rotundus, 25 % U. dioica, and 50 % C.
cassia exhibited the highest antiradical activity, reaching 24.39 % after 30 min of reaction. The
corresponding values for the 50:25:25 and 25:50:25 formulations were 22.18 % and 13.23 %,
respectively.

The physicochemical characterization of the plant raw materials revealed differences in
extractive substance content, moisture, and total ash, providing additional information for their
quality assessment and standardization. The findings indicate that the quantitative composition of
multicomponent botanical formulations is an important factor affecting their in vitro radical-
scavenging response. Further investigations involving standardized extraction procedures,
concentration-dependent measurements, and replicated experiments are recommended to provide a
more comprehensive evaluation of their antiradical properties.
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