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Abstract. This study examines the content of major groups
of biologically active substances (BAS) in extracts of
Malva sylvestris L., a wild medicinal plant widely
distributed across temperate ecosystems. Using established
chemical analysis methods, reliable data were obtained for
40 % and 70 % aqueous-ethanol extracts regarding their
BAS composition. The total phenolic content was
determined spectrophotometrically using the Folin—
Ciocalteu method, while the total flavonoid content was
quantified by the aluminum chloride colorimetric assay.
Comparative analysis revealed that the 40% extract
contained higher levels of phenolic compounds (1.28 + 0.02
mg/mL), flavonoids (0.77 + 0.03 mg/mL), and amino acids
(10.7 = 0.01 mg/mL) than the 70 % extract (0.88 + 0.03
mg/mL, 035 + 0.02 mg/mL, and 6.8 + 0.01 mg/mL,
respectively). Thin-layer chromatography additionally
confirmed the presence of polysaccharides, quercetin,
ascorbic acid, and anthocyanins in the analyzed samples. It
was found that a 40 % ethanol solution is a more effective
extractant for polar compounds, whereas increasing the
ethanol concentration to 70 % reduces their solubility. The
results confirm the potential of M. sylvestris L. extracts as a
promising source of BAS for the development of safe
phytotherapeutic agents.

Keywords: Malva sylvestris L. extracts, bioactive
compounds,  antioxidants, = phenolic =~ compounds,
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1. Introduction

The current environmental challenges associated
with industrialization, agriculture, and urbanization
necessitate a reconsideration of approaches to the
sustainable use of natural resources,! particularly in the
medical, pharmaceutical, and biotechnological sectors. In

this context, the search for environmentally safe
phytotherapeutic agents derived from wild medicinal
plants, which adapt to natural conditions without
substantial anthropogenic  influence, has become
increasingly relevant.? Particular attention is given to the
standardization of natural preparations, the optimization
of analytical methods, and the isolation of a broad
spectrum of biologically active substances (BAS) with
anti-inflammatory, antioxidant, antimicrobial, and other
pharmacological activities.

Herbal medicine represents one of the oldest
healing practices of humankind and continues to attract
growing scientific interest. BAS play a dual role: they are
essential not only for human health but also for plants
themselves, protecting them from adverse environmental
conditions. Factors such as soil type, climate, altitude, and
anthropogenic influences can alter the quantitative and
qualitative composition of secondary metabolites, which
are largely responsible for biological activity. Ecological
studies have demonstrated that variations in BAS levels
can serve as indicators of both plant habitat and
environmental quality.>* Thus, the therapeutic efficacy of
herbal remedies depends not only on plant species but also
on their geographical origin.

The investigation of valuable plant metabolites
with biological activity is therefore of interest to both
scientific research and biodiversity conservation. One
such plant is Malva sylvestris L. (mallow), a
representative of the native flora that has long been used
in traditional medicine. This species exhibits high
ecological adaptability, ensuring its wide distribution and
its potential as a reliable source of BAS. Importantly, it
thrives under natural conditions without requiring special
agrotechnical measures, making it a potentially
inexhaustible and environmentally sustainable source of
bioactive compounds.® Its cultivation and use also support
soil conservation and biodiversity, contributing to
sustainable ecosystem management.
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According to previous studies, mallow leaves are
rich in vitamins that promote recovery and provide
analgesic effects.® Traditionally, M. sylvestris infusions
have been employed in the treatment of colds, coughs,
tonsillitis, bronchitis, burns, digestive disorders, eczema,
and wounds.” Owing to its emollient properties, the plant
was used in Roman and Greek medicine.® ° Its leaves and
flowers have shown diverse therapeutic effects, and their
extracts are used to treat inflammatory conditions of
mucous membranes, cystitis, and diarrhea. In addition, the
young leaves, shoots, flowers, and fruits are consumed as
food in salads and soups, while the roots are cooked. In
India, M. sylvestris is prescribed for respiratory and
gastrointestinal ailments,'® while in Brazil it is used
against bronchitis, wounds, colitis, and hemorrhoids.!' In
Ukraine, preparations derived from dried inflorescences
are available as expectorants for respiratory diseases
(bronchitis, dry cough, hoarseness, etc.), as well as for
gastrointestinal inflammation and diarrhea.

Phytochemical studies have confirmed that M.
sylvestris extracts contain phenolic compounds and their
derivatives, such as flavonoids, terpenoids, catalase,
sulfate oxidase, fatty acids (including omega-3 and
omega-6), and certain steroids, along with B-carotene and
vitamins C and E, which demonstrate anti-inflammatory
and antioxidant effects.'>!> Other investigations indicate
that mallow infusions can mitigate liver damage caused
by carbon tetrachloride and protect renal tissues from
cisplatin- and vanadium-induced toxicity.'® The presence
of tannins, flavonoids, phenolic compounds, and ascorbic
acid further underscores its potential in cancer prevention
and wound healing.*'%!7-13 Tt is well known that phenolic
compounds, flavonoids, tannins, coumarins, and other
phytochemicals exhibit strong antioxidant properties.'*2!

Given the medicinal significance of M. sylvestris as
a wild plant resource, the present study aims to determine
the content of key groups of biologically active substances
in its aqueous — ethanolic extracts.

2. Experimental

The object of the study was aqueous—ethanolic
extracts (40 % and 70 %) of Malva sylvestris L., collected
under natural conditions in the Lviv region of Ukraine
during the flowering period (June — July 2024). The plant
material was harvested manually from ecologically clean
areas, away from roads and industrial zones. The collected
flowers were air-dried in the shade at room temperature
(20-25°C) to constant weight, ground to a particle size of
1-2 mm, and stored in paper bags until extraction.

To determine the composition of biologically
active substances, standard reagents and solutions were
employed in accordance with the State Pharmacopoeia of
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Ukraine.”> Analyses were performed using an ULab
108UV spectrophotometer (cell thickness 10 mm) and a
CM-3.01 centrifuge.

The following methods were applied: thin-layer
chromatography (TLC) for the detection of ascorbic acid,
mucilages, anthocyanins, and flavonoids; standard
qualitative chemical reactions; and mathematical and
statistical methods for data processing.

2.1. Preparation of Aqueous —
Ethanolic Extracts

Mallow extracts were prepared as follows: dried
plant material (5.0 g) was placed in a flask, and either
40 % or 70 % aqueous — ethanolic solution was added at a
solid-to-liquid ratio of 1:20. Extraction was carried out for
10 days at room temperature in the dark. The resulting
extracts were filtered and centrifuged at 6000 rpm for
10 minutes.

2.2. Determination of Biologically
Active Compounds by Thin-Layer
Chromatography

The qualitative composition of BAS in the
aqueous — ethanolic extracts of M. sylvestris L. was
assessed by TLC on Silufol UV-254 plates.?*2

2.2.1. Ascorbic Acid Determination

The solvent system used was n-butanol — acetic
acid — water (4:1:5, upper phase) or n-butanol — ethanol —
water (4:1:5, upper phase after settling). Extract samples
were applied spot-wise to the marked positions. For
detection, plates were treated with a 0.2 % solution of 2,6-
dichlorophenolindophenol (a redox indicator, where the
ascorbic acid spot is decolorized) or examined under UV
light at 254 nm, where ascorbic acid absorbs radiation.

2.2.2. Determination of Mucilages,
Anthocyanins, and Flavonoids

Extract samples (5—10 pl) were applied to the plate
using a micropipette, with the starting line marked 1.5 cm
from the lower edge.

Flavonoids and anthocyanins: mobile phase — n-
butanol — acetic acid — water (4:1:5, upper phase).
Detection was performed by exposure to ammonia vapors
or treatment with a 1 % ethanolic solution of AlCI;,
followed by observation under UV light at 365 nm.
Flavonoids fluoresced yellow, green, or blue. Anthocyanins
were observed directly in daylight as pink-red spots.

Mucilaginous substances (polysaccharides): mobile
phase — n-butanol — ethanol — water (4:1:2). Detection was
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carried out by treating plates with 1 % a-naphthol in
ethanol, followed by 20 % sulfuric acid. After heating,
polysaccharides appeared as violet or purple zones.

All compounds were identified by their Ry values,
spot colors, and characteristic reactions with reagents, in
comparison with appropriate standards (quercetin,
ascorbic acid, cyanidin, and polysaccharides).

2.3. Determination of Biologically Active
Substances by Qualitative Reactions

Standard qualitative reactions were employed to
identify groups of BAS that contribute significantly to the
biological activity of the extracts.?? 2°

2.3.1. Detection of Phenolic Compounds

Reaction with FeCls: addition of a 1 % iron (III)
chloride solution yields a blue, purple, or green coloration,
indicating phenolic groups.

Reaction with NaOH: treatment with 10 % sodium
hydroxide produces an intense yellow or reddish color.

Reaction with vanillin / conc. HCI: a red coloration
indicates the presence of phenolic compounds.

2.3.2. Detection of Flavonoids

Reaction with AICI3: treatment with a 2 %
aluminum chloride solution in alcohol produces a yellow
fluorescence, enhanced under UV light.

Reaction with Pb(CH3COQ),: addition of several
drops of lead (II) acetate produces a light-yellow to yellow
or orange precipitation.

Shinoda reaction: addition of magnesium turnings
and concentrated hydrochloric acid results in a red, pink,
or orange color in the presence of flavonoids.

2.3.3. Detection of Tannins

Ferric ammonium reaction: addition of a 1%
solution of iron (III) ammonium sulfate (FeNH4(SO4)2)
yields a blue-black coloration for hydrolyzed tannins and
green for condensed tannins.

Gelatin test. addition of gelatin solution in the
presence of sodium chloride produces a precipitate,
confirming tannins.

2.3.4. Detection of Ascorbic Acid

Treatment with FeCls and potassium ferrocyanide
(Ks[Fe(CN)s]) gives a blue coloration, indicating the
presence of ascorbic acid.

2.3.5. Detection of Barium (Ba2+)

Under normal conditions, extracts of M. sylvestris
L. do not contain barium ions; however, their presence is

possible in environmentally contaminated areas, since
barium salts may accumulate in polluted environments.

The following qualitative reactions were
performed:

Reaction with sulfuric acid or sulfates: the addition
of sulfuric acid solution or sodium sulfate solution to the
extract produces a white crystalline precipitate of barium
sulfate (BaSQOy), which is insoluble in acids.

Flame test: barium ions impart a pale green (apple
green) color to the flame.

2.4. Quantitative Analysis
of Total Phenolic Content

The total phenolic content was determined
spectrophotometrically using a modified Folin — Ciocalteu
method. To 0.1 mL of the test solution (pre-diluted at a
ratio of 1:10), 0.1 mL of Folin — Ciocalteu reagent,
1.5 mL of distilled water, and 0.3 mL of a concentrated
NayCOs solution were added. The mixture was incubated
in the dark for 150 minutes. The absorbance of the
resulting solution was measured at 760 nm using a ULab
108UV spectrophotometer. The total phenolic content was
calculated as gallic acid equivalent based on a calibration
curve constructed under identical conditions, using gallic
acid as the standard. All measurements were performed in
triplicate to ensure data reliability.?” 2

2.5. Quantitative Analysis
of Total Flavonoid Content

The total flavonoid content was determined using a
modified spectrophotometric method based on the
complexation reaction between flavonoids and AICls. For
this purpose, a 5 % sodium nitrite (NaNO) solution, a
0.1 M sodium hydroxide (NaOH) solution, and a 10 %
aluminum chloride (AICI3) solution were prepared.

An aliquot of 0.2 mL of the mallow extract was
placed in a test tube and mixed with 0.8 mL of ethanol.
Then, 0.06 mL of the 5 % NaNO, solution was added, and
the mixture was allowed to stand for 5 minutes.
Subsequently, 0.06 mL of the 10 % AICl; solution was
added, and the reaction was allowed to proceed for another
5 minutes. Next, 0.4 mL of the 0.1 M NaOH solution and
0.480 mL of ethanol were added. The resulting mixture was
incubated in the dark for 5 minutes. The absorbance of the
final solution was measured at 510 nm using a ULab
108UV spectrophotometer. The total flavonoid content was
calculated as quercetin equivalent using a calibration curve
prepared under identical conditions with quercetin as the
standard. All measurements were performed in triplicate to
ensure data accuracy and reproducibility.?’
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2.6. Quantitative Analysis
of Amino Acids

The quantitative determination of amino acids was
performed using a spectrophotometric method based on
the well-established reaction between amino acids and
ninhydrin, which yields a colored complex. The optical
density (absorbance) of the resulting compound was
measured at a wavelength of 570 nm. Simultaneously, the
absorbance of the ninhydrin-alanine reaction product was
measured and used as a reference, as alanine is the
predominant amino acid in the M. sylvestris L. samples
under investigation.

The amino acid content in the mallow extracts was
calculated by the comparison of the absorbance of the
sample solution with the absorbance of the standard
alanine solution:3%3!

Ay, -my
[ = =
X(%) = Ag-m

- 100,
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where A, is the absorbance of the sample solution; Ay is
the absorbance of the standard alanine solution; my is the
mass of the standard alanine sample, g; and m is the
mass of the extract used for analysis, g.

3. Results and Discussion

The qualitative analysis of M. sylvestris L. extracts
demonstrated the presence of key groups of biologically
active substances in all aqueous — ethanolic samples. As
summarized in Table 1, phenolic compounds, flavonoids,
tannins, and ascorbic acid were consistently identified
across the tested extracts. These results indicate that M.
sylvestris L. possesses phytotherapeutic potential.

Additionally, an analysis was performed to detect
the presence of barium ions (Ba?"), which may accumulate
in plant raw materials when grown on contaminated soils.
No barium was detected in the tested samples, confirming
the ecological safety of the raw materials.

Table 1. Qualitative identification of biologically active substances in aqueous — ethanolic (40 % and 70 %)

extracts of M. sylvestris L.

Group of substances / Qualitative reaction Characteristic color / precipitate 40 % extract 70 % extract
Phenolic compounds
blue / 1 + +
reaction with FeCls (10 %) Chlzl :?rr(l))rz ellow to red N N
reaction with NaOH g Y
. . S red + +
reaction with vanillin in conc. HCI
Flavonoids yellow fluorescence, enhanced under UV
AICl; (in alcohol) light + +
reaction with Pb(CH;COO), precipitate + +
Shinoda reaction (Mg + HCI) red-orange + +
Tannins
deep-bl + +
reaction with FeNH4(SO4)» eep, . ue . -
. precipitate of tannins + +
gelatin test
Ascorbic acid
. . blue + +
reaction with FeCls + K;3[Fe(CN)g]
Bari i B 2+
reZZi?oI:ll ::;l}sl ;QZ 0)4 white crystalline precipitate BaSO4 - -
pale green flame - -
flame test

+ Is positive qualitative reaction and appearance of characteristic color; £ is weak color of qualitative reaction

As a result of TLC analysis, compounds were
identified based on their Ry values, spot coloration, and
characteristic reactions with reagents, in comparison with
appropriate  standards  (quercetin, ascorbic acid,
anthocyanins, and polysaccharides). For the determination
of ascorbic acid, mucilages, anthocyanins, and flavonoids,
concentrated extracts (5—10 uL) were applied to the plates
using a micropipette, with the starting line marked 1.5 cm
from the lower edge.

Ascorbic acid was determined using the solvent
system n-butanol — acetic acid — water (4:1:5, upper
phase). Extract samples were applied by the spot
(capillary) method. After chromatography, ascorbic acid
appeared as white spots under UV light, due to its ability
to absorb UV radiation.

Flavonoids were detected under the following
conditions:
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1) mobile phase: ethyl acetate — formic acid — water
(5:4:11). Detection: spraying with 1 % ethanolic AICl3
solution and observation under UV light at 365 nm, which
revealed yellow-green fluorescent spots.

2) mobile phase: n-butanol — acetic acid — water
(4:1:5, upper layer). Detection: anthocyanins were visible
in daylight without additional treatment, appearing as
pink-red spots.

3) polysaccharides: mobile phase — n-butanol —
ethanol — water (4:1:2). Detection: plates were treated
with 1 % a-naphthol in ethanol followed by 20 % sulfuric
acid. After heating, polysaccharides appeared as violet or
purple zones.

The solvent systems applied provided effective
separation of compounds in the M. sylvestris L. extracts
by Ry values. Detection was carried out using suitable
developers and UV light at 254 nm. The results of TLC
analysis of aqueous — ethanolic extracts of M. sylvestris L.
are summarized in Table 2.

In the analyzed 40 % and 70 % aqueous — ethanolic
extracts of M. sylvestris L., several compounds were

identified by TLC, distinguished by their characteristic
colors under visible light, after treatment with specific
developers, and under UV illumination. Specifically: (1)
quercetin (yellow-green) was detected in the 40 % extract
(Rr = 0.49) and in the 70 % extract (Rr = 0.50); (2)
mucilage (purple) was observed in both the 40 %
(Rr = 0.30) and the 70 % extract (R = 0.34); (3)
anthocyanins (pink-red) were identified in the 40 %
(Rr=10.29) and 70 % extract (Ry= 0.35).

Hence, the results of qualitative analysis also
confirmed the presence of phenolic compounds and
flavonoids in all M. sylvestris L. samples. This finding is
supported by spectrophotometric analysis (Fig. 1), which
revealed the highest concentration of phenolic compounds
in the 40 % aqueous — ethanolic extract (1.28 =+
0.02 mg/mL) compared to the 70 % extract (0.88 =+
0.03 mg/mL).

Similarly, the concentration of flavonoids in the
extracts (Fig. 2) was substantial. In the 40 % extract, the
flavonoid content reached 0.77 + 0.03 mg/mL, whereas in
the 70 % extract it was 0.35 + 0.02 mg/mL, indicating a
decline in concentration with increasing ethanol content.

Table 2. TLC results of aqueous — ethanolic extracts of Malva sylvestris L.

Aqueous — ethanolic

Identified compound, Ry

extracts Polysaccharides (mucous)

Quercetin Ascorbic acid Anthocyanins

M. sylvestris L. 40 % 0.30

0.49 0.38 0.29

M. sylvestris L. 70 % 0.25

0.50 0.40 0.35

Ryis the retardation factor; average values are given.

1,4 1.28

Total phenolic content, mg/mL
o = o o »
N BN (@) (0¢] = N

o

40% extract M. sylvestris L.

0.88

70% extract M. sylvestris L.

Fig. 1. Total phenolic content in the M. sylvestris L. extracts
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0,9
0.8 0.77

0,7
0,6

Total flavonoid content, mg/mL

40% extract M. sylvestris L.
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70% extract M. sylvestris L.

Fig. 2. Total flavonoid content in the M. sylvestris L. extracts

The total phenolic content was determined
spectrophotometrically at 760 nm and expressed as gallic
acid equivalents. Each measurement was performed in
triplicate to ensure data reliability, and calculations were
based on the standard calibration curve (y = 0.2893x +
0.5067).

The total flavonoid content was quantified by a
modified spectrophotometric method at 510 nm,
employing the complexation reaction of flavonoids with
aluminum chloride. Measurements were likewise
conducted in triplicate, and the results were expressed as
milligrams of quercetin equivalents per milliliter
of extract. Calculations were made using the calibration
curve for freshly prepared quercetin solutions
(y = 0.1758x + 0.3168). The results for total phenolic and
flavonoid contents are summarized in Table 3.

Table 3. Total phenolic content expressed

as gallic acid equivalent and total flavonoid content
expressed as quercetin equivalent in aqueous — ethanolic
extracts of M. sylvestris L.

Aqueous — Total phenolic Total flavonoid
ethan((l)lic extracts content, mg/mL coment, mgml.
GEATn=3) | (rAtn-3)
M. syix(})eg/trzs L. 1.28£0.02 0.77 £ 0.03
0
Mosypestris | 0884003 0.35£0.02

The findings of quantitative determination of
amino acids demonstrated a higher concentration of these
compounds in the 40 % aqueous — ethanolic extract
compared with the 70 % extract, indicating superior
solubility of proteinaceous components in the less
concentrated alcohol (Table 4).

Table 4. Total amino acid content expressed
as alanine equivalent in aqueous — ethanolic extracts
of M. sylvestris L.

Aqueous — ethanolic Total amino acid content, mg/mL
extracts (x+Ax,n=3)

M. sylvestris L. 40 % 10.7+£0.01

M. sylvestris L. 70 % 6.8 +0.01

Based on the data in Table 4, it can be concluded
that increasing the ethanol concentration in the extractant
(from 40 % to 70 %) significantly reduces the efficiency
of amino acid extraction from the dried plant material of
M. sylvestris L., with the yield decreasing by more than
one and a half times. This finding indicates that lower
ethanol concentrations are more favorable for extracting
protein components, highlighting the importance of
optimizing solvent composition to maximize the recovery
of biologically active substances.
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4. Conclusions

In this study, extracts of M. sylvestris L. were
shown to contain substantial amounts of phenolic
compounds, flavonoids, ascorbic acid, mucilage,
anthocyanins, and amino acids. The 40 % aqueous —
ethanolic extract exhibited the highest concentrations of
these biologically active substances (BAS), highlighting
its potential as a valuable source of natural antioxidants.
Quantitative analysis of amino acids revealed their content
to be 1.07 = 0.001 % in the 40 % extract and 0.68 +
0.001 % in the 70 % extract. Spectrophotometric studies
further confirmed the higher phenolic content in the 40 %
extract (1.28 + 0.002 mg/mL) compared to the 70 %
extract (0.88 +0.03 mg/mL).

The elevated BAS content supports the feasibility
of using M. sylvestris L. as a source of natural
antioxidants in the production of environmentally friendly
herbal medicines. The species’ ability to thrive in urban,
polluted, and disturbed ecosystems demonstrates its
ecological plasticity and capacity to accumulate BAS
under diverse environmental conditions. This makes its
utilization particularly relevant in the context of
sustainable development and eco-friendly phytotherapy.
Moreover, the variability in BAS content can serve as an
indicator in environmental monitoring, reflecting the
degree of anthropogenic pressure.

When combined with evidence from contemporary
literature, these findings emphasize that plants not
requiring irrigation or fertilization contribute positively to
soil and water conservation. Thus, the cultivation or
rational harvesting of M. sylvestris L. could become an
integral component of environmentally sustainable
strategies in medicine. Future studies should focus on
exploring the relationship between ecological growth
conditions and biological activity, thereby enabling the
rational selection of raw materials for the development of
phytomedicines with predictable therapeutic effects.
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JOCIILIKEHHSA BIOJIOT'TYHO AKTUBHUX
PEYOBUH EKCTPAKTIB MALVA SYLVESTRIS L.
AK JUKEPEJIA BESITIEYHUX
PITOTEPAIEBTUYHHUX 3ACOBIB

Anomayia. 'V cmammi 00CRiONCEHO 6MICM OCHOGHUX 2pyn
6ionoeiuno akmuenux pevosun (bAP) ¢ excmpaxmax Malva sylvestris L.,
QUKOPOCTOT TKAPCHKOI POCIUHU, NOUWUPEHOI 8 eKOCUCIEeMAX NOMIPHO20
Kkaimamy.  Bukopucmosyiouu — 6ioomi  mMemoou  XiMIYHO20 — aHATi3Y,
ompumanu 0ocmosipti 0aui 0 40 % ma 70 % 600HO-emaHONbHUX
excmpakmie w000 ixuboeo cknady BAP. 3acamvnuii emicm ¢henonie
oyinioganu cnekmpogomomempuuno 3a memooom Ponina — Yoxaromey,
a 3azanbHull 6Micm (IasoHoidi6 GU3HAYAU KONOPUMEMPUYHUM AHATIZOM
i3 xnopudom anmiominito. Ilopisnusanvnuti ananiz noxasas, wo 40 %
eKCIpAaKm  Xapakmepusyemvcs GUUUM 6MICIOM  (DEHOTbHUX CROTYK
(1,28 + 0,02 me/mn), gnasonoioie (0,77 + 0,03 me/mn) i aminoxuciom
(10,7 £ 0,01 me/mn) nopiensno iz 70 % excmpaxkmom (0,88 + 0,03 me/mn,
035 £ 0,02 me/mn i 6,8 £ 0,01 me/mn, 6ionosiono). Memooom
MOHKOWAPOBOi Xpomamocpapii 6 QOCHIONCYBAHUX 3PAZKAX MAKONC [O€H-
mugikosano nonicaxapuou, KeepyemuH, AcKOpOiHO8Y KUCIomy i aHmo-
yianu. Bcmanogneno, wo 40 % emanonvhuil po3uun € e@ekmusHiuum
eKcmpazeHmom OJisl NONAPHUX CHOIYK, MOOI AK NIOGUWEHHSI KOHYeHmpayii
emanony 0o 70 % 3uuoicye ixnio posuunnicmo. Ompumani pesyromamu
niomeepodACcyIons NepcneKmueHiCmy — 8UKOpucmania excmpaxkmia M.
sylvestris sk Oocepena BAP o0ns cmeopennsi 6esneunux ¢pimome-
panesmuuHux 3acoois.

Knwwuosi cnosa: excmpaxmu Malva sylvestris L., 6ionociuno
aKmueHi  CNONYKU, OIoN02iYHA  aKMUBHICMb, MOHKOWAPO8A XPOMA-
moepaghia (TLIX).



