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Essential oils are widely used in beauty therapy, medicine and food industry, and they are considered to
be a valuable consumer product. At the same time, the biochemical composition and properties of essential
oils, including their antimicrobial activity, varies depending on the habitat, climatic conditions and plant
chemotype. The purpose of our work is to study the qualitative and quantitative composition of essential oils
and their antimicrobial properties, from Origanum vulgare plants harvested in eastern Slovakia and Lviv
region, Ukraine.

In the wild, O. vulgare L. were gathered in close vicinity of the village of Trostianets, Lviv region ,
Ukraine, in 2019. In Slovakia, the plants were grown by Agrokarpaty Company, Plavnica. Essential oils were
extracted by hydrodistillation (2 hours) in a Clevenger apparatus, according to the European pharmacopoeia.

The analysis of the biochemical properties of essential oils extracted from plant populations from Lviv
region , showed that the contents of essential oils were within 0.35 = 0.05% . The composition of essential oils
shows that O. vulgare L. plants from the natural population grown in Lviv region , belongs to the monoterpene
chemotype. Monoterpene hydrocarbons a-terpinene and a-terpineol together accounted for 29-33% , acyclic
monoterpenes — P-myrcene — 7%, linalool — 4%, while the polyphenol compound p-cymene accounted for
only 15%.

The O. vulgare plants from Slovakia were characterised by the essential oil content of 0.15 to 0.50% , and
the composition which allowed us to refer them to the carvacrol chemotype, with phenols as its main ingre-
dients — carvacrol and thymol (together 71%), and isopropyltoluene (4.0% ). Monoterpene hydrocarbons
terpinene (5.0% ) and terpineol alcohol (6.0% ) jointly accounted for 11% ; acyclic monoterpene mycrene —
3% ; and sesquiterpene [-caryophyllene — 4,5%.

Essntial oil from O. vulgare harvested in Slovakia demonstrated high antimicrobial activity against refe-
rence and clinical isolates of opportunistic microorganisms. Essential oil from the samples gathered in Lviv
region, showed low antimicrobial activity.

Thus, it has been shown that the reviewed plants referred to different chemotypes, which calls forth the
prospect of the use of essential oils extracted from different plant chemotypes for different purposes, depen-
ding upon their biochemical composition and properties.
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Common oregano, or wild marjoram
(Origanum vulgare L.), genus Origanum
(Lamiaceae Martinov) has somewhat been
‘forgotten’ in Ukraine as a medicinal plant,
though it remains widely spread in the
Mediterranean where it is used as an essential-
oil-bearing and aromatic plant. This herb
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demonstrates antibacterial and antioxidant
activity, and antifungal property. It owes
its high biological activity to the presence of
essential oils, flavonoids, and glycosides.

O. vulgare is a polymorphic species, and
Flora Europaea (1972) distinguishes several
subspecies of this species: O. vulgare ssp.
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vulgare, O. vulgare ssp. hirtum, O. vulgare ssp.
viride. The subspecies differ by the structure
of their reproductive organs, location of the
essential-oil trichomes, and composition of the
respective essential oils [1].

Academic literature distinguishes
chemotypes of populations that form
“biochemical varieties” or “physiological
forms” in botanic species. Say, Italian scholars
have singled out four reasons affecting the
population chemotype of O. vulgare and its
subspecies. First of all, it is the environmental
conditions, especially climate, that affect
the biosynthetic way of phenol compounds;
secondly, the sexual polymorphism and the
genetic mechanism; thirdly, the state of the
plants (fresh or dried); fourth, the phenophase
of the plants’ development.

The phytochemical analysis of plants from
51 populations in 17 European countries
has established that active cymyl and/or
acyclic linalool/linalyl acetate synthesis
of essential oils is peculiar for plants from
the Mediterranean, whereas active sabinyl
was peculiar for the plants growing in the
continental [2]. In these plants, the contents
of essential oils amounted to 0.03—-4.6%, and
their composition included sabinene, myrcene,
p-cymene, 1.8-cyneol, -ocimene, y-terpinene,
sabinene hydrate, linalool, o-terpineol,
calvacrol methyl ether, linalyl acetate, thymol
and carvacrol, B-caryophyllene, germacrene D,
germacrene D-4-o0l, spathulenol, caryophyllene
oxide, and oplopanone.

The chemotype with phenolic prevalence
was typical for southern Italy. Four variants
of thymol- and carvacrol-chemotype were
distinguished in the O. vulgare ssp. hirtum
populations from different parts of Sicily.
The author connects such differences with the
mixture of genetic and environmental factors
affecting the biosynthesis of essential oils [3].
In the O. vulgare ssp. hirtum populations from
Campagna [4], carvacrol/thymol chemotype
prevailed along the sunny coast; another,
tymol/a-terpineol chemotype was peculiar
for the populations located in the mainland
part of the country characterised by lower
air temperatures. The third chemotype, with
prevalence of linalyl acetate and linalool (the
lowest content of phenols) was spread along the
mountainous coastline.

In Bulgaria, carvacrol, whose content
reached as much as 73.4%, dominated in all
samples [5]. The samples of Origanum vulgare
ssp. from southern Croatia picked in different
seasons belonged to the thymol/carvacrol
type [6]. The plants of O. vulgare ssp. hirtum

collected from northern Greece were rich in
thymol, and those collected from southern
Greece — in carvacrol [7]. Studies of the
contents of essential oils from O. vulgare grown
in the south-eastern part of Spain showed
the following results: (E)-B-caryophyllene
(0.5-4.9%), thymol (0.2-5.8%), p-cymene
(3.8-8.2%), y-terpinene (2.1-10.7%) and
carvacrol (58.7-77.4%) [8].

Another chemotype characterised by
prevalence of sesqui- or monoterpenes, was
typical for the populations from the continental
climate with significantly lower solar radiation
and temperatures [9]. In the O. vulgare plants
from China and Pakistan, from 11 to 46
components of essential oil were isolated, in
which oxygenic monoterpenes prevailed, and,
besides, two populations showed high contents
of sesquiterpene hydrocarbons — 33.7% and
43.7% , respectively [10].

In the essential oil from O. vulgare
grown in the Ukrainian Polissia region, 24
components were identified, of which the
following ones prevailed: a-cadinol (14.24%),
germacrene D (13.76%), B-caryophyllene
(12.23%), 1,6-germacrediene-5-o0l (11.12%),
epi-a-cadinol (8.56% ), a-farnesene (5.75%),
terpinene-4-ol, thymol, cis-sabinenhydrate,
linalool, y-terpinene-trans-ocimene, geraniol,
and neral [11].

Quite often, different chemotypes of a
population are linked with different subspecies
of O. vulgare. As seen from the literature
analysis, thymol-chemotype is typical for
O. vulgare ssp. hirtum, whereas linalool is
the main volatile component of O. vulgare
ssp. virens, where the content of thymol is
insignificant [12].

Thereby, both the composition and
the properties of O. vulgare depend upon
the natural climatic conditions as well as
the genetic conditionality of the plants’
biochemical properties.

The purpose of our work is to study the
qualitative and quantitative composition and
antimicrobial properties of essential oils from
O. vulgare plants collected in eastern Slovakia
and Lviv oblast, Ukraine.

Materials and Methods

Oregano herb growing and harvesting
conditions

The demand of oregano raw material is
satisfied by large-scale cultivation by the
Agrokarpaty Company, Plavnica, Eastern
Slovakia (N 49° 16’ 28", E 20° 46’ 50", altitude
above sea level: 530 m). The production of
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oregano monocultures needs a light, rich,
well-drained soil with pH of 6.0—8.0. Growth
occurs between 4 and 32 °C, optimally at 23 °C.
Oregano plants are propagated vegetatively
to obtain plants with the desired flavour and
aroma characteristics of their parents (the
Krajova variety). The first harvest of leaves
and tender tops occurs just as flowering
commences. The plants are cut 60-100 mm
from the ground. In the region 3—4 cuts can be
made over a single year. Where commercially
grown, oregano plantings are productive for
4-5 years. The leaves are thoroughly dried,
cleaned, and stored as soon as possible. The
area of cultivated parcels varied from 2 to 5
ha in the last years. Typically, yields of 1,500—
3,000 kg per ha of dried herb are obtained.

Plant samples from the natural habitat of
Origanum vulgare L. were taken in 2019 in the
stow which is a geological nature sanctuary of
local significance. It is located by the road in
the western part of the village of Trostianets,
Mykolaiv rayon, Lviv oblast (geographical
coordinates: 49°33'03"" north latitude
and 24°00'28" east longitude; average altitude
above sea level — 283 m). The site represents
Tortonian sandstone — tightly pressed sand,
white-coloured with a yellowish tint; with
patches of hard rock with small grottoes,
where leftovers of the Tortonian layer flora
had been found.

January is the coldest month in Lviv
oblast; its mean temperature is by 2-3 °C
lower than in December. All winter months in
the Opillia region are characterised by a big
variability of air temperature (2.5-4.7 °C).
The temperatures in July have been observed
to drop insignificantly (to 17.0—-17.5 °C) in the
elevations of Roztochia and Opillia, whereas
Little Polissia and Precarpathia have shown
the highest monthly mean temperatures (18.0—
18.5 °C). Lviv oblast is peculiar for rather
significant yearly precipitation totals, varying
between 579 and 1,070 mm. The largest
amount of precipitation falls on June —
July (90-140 mm a month); the lowest — on
January — February (24-40 mm a month).
Thus, the amount of precipitation in summer
is by 2 to 3 times higher than in winter.

Origano oil isolation

The essential oil from this raw-material
was prepared by hydro-distillation (2 hours)
in Clevenger-type apparatus according to
the European Pharmacopoeia and a mixture
of hexane was used as a collecting solvent.
The essential oils stored under N, at + 4 °C
in the dark space before their composition
identification.
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GC-FID analyse

The analysis of oregano essential oils was
carried out using a Vega Series Carloerba Gas
Chromatograph, connected to a Spectrophysics
SP 4270 integrator. The following operating
conditions were used: column: DBS5,
30 mx0.32 mm inner diameter (i. d.), film
thickness: 0.25 mm, carrier gas: nitrogen,
adjusted to a flux of 1 mL per min, injection
and FID-detector temperatures: 220 °C,
respectively 250 °C. Components were
identified by their GC retention times, and
the resulting values were comparable to those
of literature. Oil component standards for
comparison were supplied by Extrasynthese
Ltd. (France).

GC/MS analyse

GC/MS analyses were carried out on
a Varian 450-GC connected with a Varian
220-MS. The separation was achieved using
a Factor Four TM: Capillary Column VF
5 ms (30 m x 0.25 mm i. d., 0.25 pym film
thickness). Injector type 1177 was heated
on temperature 220 °C. Injection mode split
less (1 pl of a 1:1,000 n-hexane/diethyl ether
solution). Helium was used as a carrier gas at a
constant column flow rate of 1.2 mL per min.
Column temperature was programmed: initial
temperature 50 °C for 10 min, then to 100 °C
at 3 °C per min; isothermal for 5 min and then
continued to 150 °C at 10 °C per min. Total
time for analysis of one sample took 54.97 min.
Identification of components was done by
comparison of their mass spectra with those
stored in NIST 02 (software library) or with
mass spectra from the literature [13] (Adams,
2007) and a home-made library, as well as on
comparison of their retention indices with the
standards.

Antimicrobial assay

Antimicrobial activity of Origano EO was
determined using agar diffusion test [14]. The
bacterium inocula 100 pL in the physiological
solution were adjusted to the equivalent of
0.5 McFarland standard, and evenly spread on
the surface of Muller-Hinton agar (incubated
at 37 = 2 °C for 24 hours); yeasts — on SDA
agar (incubated at 35 = 2 °C for 48 hours). The
extracts 20 nL were introduced into wells 6 mm
in diameter. The diameters of the inhibition
zones were measured in millimetres including
the diameter of the well. Each antimicrobial
assay was performed at least three times.

As test cultures, the following bacteria
and yeasts from the American Type Culture
Collection were used: Candida albicans ATCC
885-653; Staphylococcus aureus ATCC 25923,
Escherichia coli ATCC 25922; Enterococcus
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faecalis ATCC 29212; Streptococcus pyogenes
ATCC 19615; reference S. aureus CCM 4223
biofilm-forming strain. We also used clinical
strains of bacteria and yeasts (S. aureus,
E. coli, S. pyogenes, E. faecalis, C. albicans)
isolated from the oral cavities of patients
suffering from inflammatory periodontium
and pharynx. We chose the clinical strains
with multiple resistance at least to two classes
of antibiotics. As a positive control were used:
gentamicin (10 mg/disk) for Gram-negative
bacteria, ampicillin (10 mg/disk) for Gram-
positive bacteria, and nystatin (100 UI) for
Candida. As negative control, DMSO were
used.

Statistical analysis

Values mentioned are the mean with
standard deviations, obtained from three
different observations. Values in the control
and treatment groups for various molecules
were compared using Student’s ¢-test. A value
of P < 0.05 was considered as statistically
significant.

Results and Discussion

The State Pharmacopoeia of Ukraine [15]
lists O. onites L. or O. vulgare L. subsp. hirtus,
or mixture of the two species (Origani herba,
OREGANO). The contents of essential oil are
no less than 25 ml/kg on anhydrous basis; the
aggregate total of carvacrol and thymol in
essential oil is no less than 60% . Origanum® —
national description; dried O. vulgare grass
harvested during the blossoming period.
Contents: the total of flavonoids — at
least 1.5% calculated with reference to
Iuteolin 7-glucoside and on anhydrous
basis; essential oil — at least 1 ml/kg
on anhydrous basis.

As a result of the study, it was established
that dried O. vulgare grass grown in Slovakia
predominantly contained essential oils
(0.15-0.50%), in which such phenols as
carvacrol and thymol (together — 71.25%)
and isopropyltoluene (4.0% ) were the main
ingredients. Such monoterpene hydrocarbons
as terpinene and terpineol alcohol jointly made
up 11% : acyclic monoterpene myrcene — 3% ;
and sesquiterpene B-caryophyllene — 4.5%
(Table 1).

According to our study, O. vulgare grass
harvested from a sunny hill close to the village
of Trostianets, Lviv oblast, Ukraine contained
in total 1.14 = 0.04% of flavonoids. According
to the Origanum™ national description,
Origanum vulgare L. should contain the
flavonoid total of at least 1.5% calculated with

reference to luteolin 7-glucoside (Cy3H400;
M. m. 460) and on anhydrous basis. The
population from Lviv oblast demonstrated
high aggregate contents of essential oils —
0.35 = 0.05% hm (3,5 g/kg of dry weight),
with a 10.5% humidity loss. In the reviewed
O. vulgare isolated during blossoming phase,
16 essential oils were identified (Table 1).

Monoterpene hydrocarbons o-terpinene
and a-terpineol together made up 29-33%,
i. e. a third part of all essential oils, with
o-terpineol alcohol making two thirds of
them. The survey also showed high contents
of acyclic monoterpenes — [-myrcene
(7%) and linalool — 4%, and only 15%
fell on such polyphenol compound as
p-cymene. Besides, the reviewed species was
observed to synthesize quite a big amount
of sesquiterpene B-caryophyllene — 7%.
Linalool and o -terpineol are odorous volatile
alcohol monoterpenes. All other essential
oils: geraniol, terpinolene, cineole, limonene,
thujon, borneol, bornylacetate, fenchol,
carvacrol, and thymol were observed to be
contained from 2% down to trace amounts.

Accumulation of essential oils depends
upon the growth environment — solar
radiation, climate, and topographic conditions.
The [16] ascertained that in the presence of
phenol compounds plants synthesize essential
oils by transforming y-terpinene into p-cymene
with subsequent hydroxylation of p-cymene to
thymol or carvacrol, subject to solar radiation.

In the environmental conditions of Lviv
oblast, Ukraine, due to the considerably lower
summer air temperatures, higher amounts of
precipitation, especially in summer, and on
poor sandy soils, O. vulgare tended to form the
monoterpene chemotype, where monoterpenes
made up 41%, sesquiterpenes — 7%, and the
phenol compound of p-cymene — only 15%;
carvacrol and thymole together accounted for
approx. 2% . In Slovakia, the reviewed plants
belonged to the carvacrol chemotype, typical
for the Mediterranean region with warm
climate.

Plant phenophase was also observed to be
affecting the contents and the character of
essential oils. In spring, p-cymene prevailed
over carvacrol in O. vulgare subsp. hirtum;
but by the end of the growth season the
ratio would reverse. Such regularity was
observed within one plant, where the young
leaves contained more cymene than the older
ones [17]. Kokkini et al. [7] showed that
the contents of essential oils (y-terpinene,
p-cymene, thymol and carvacrol) would
change during the season: in autumn, the
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Table 1. Composition of essential oils from
medicinal herbal material Origanum vulgare

(n=3, x =SD)
Essential oil content, %
Essential oil
components Trostianets, Plavnica,
Ukraine Slovakia
Acyclic monoterpenes

Geraniol 0.7=0.1 n/a
B-Myrcene 7.0=0.5 3.0=0.5

Linalol 4.0 =0.5 n/a

Monocyclic monoterpenes

o-Terpinene 11+1 5.0=1.0
a-Terpineol 18+1 6.0+ 2.5

Terpinolene 1.8+0.2 n/a

Cyneol 1.8+0.2 n/a

Limolene traces n/a

Bicyclic monoterpenes

Thujone 1.2+0.2 n/a

Borneol 1.0=+0.1 n/a

Bornyl acetate 0.6 =0.1 n/a

Fenchol traces n/a

Sesquiterpenes

-Caryophyllene 7.5+0.5 4.5+0.5

Aromatic (phenol) compounds

p-Cymene 15+1 n/a
Carvacrol 1.6 =0.2 55.21 3.0
Thymol 0.3+0.1 16.04 = 1.5
Isopropyltoluene n/a 4.0+1.5

plants had more phenols compared with those
harvested in midsummer. The number of oils
in the populations of O. vulgare ssp. virens,
(O. vulgare ssp. viridulum) in southern
Italy achieved maximum values during full
blossoming of the plants [18]. The contents of
phenols is as a rule high during blossoming of
plants of phenolic type [5].

The volatile constituents of O. vulgare L.
ssp. hirtum grown in Croatia were established
to be affected by both the time of harvesting
and desiccation of the plants. The content of
p-cymene reached its maximum in August.
Upon drying of the plant material, all samples
demonstrated insignificant decrease in the
yield of essential oils compared with the fresh
plants. Drying at room temperature did not
affect the qualitative composition of oregano
0il [6].
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Among the phenolic essential oils extracted
from the reviewed plants from Lviv oblast,
Ukraine, p-cymen dominated (15% ); the rest
(1.9%) fell on carvacrol and thymol. Whereas
the plants were in the blossoming phenophase,
it would be reasonable to check their chemical
composition by the end of this phenophase —
at the beginning of fructification.

The antimicrobial properties of essential
oils of O. vulgare collected in Lviv oblast, with
domination of monoterpenes (nearly 50%) —
monoterpene essential oils (a-terpinene and
a-terpineol — 29-33% ), acyclic monoterpenes
(B-myrcene and linalool — 11%); and only 17%
fell on polyphenol compounds — were very
weak (Table 2).

The studies showed that essential oil from
O. vulgare L. grown in Slovakia demonstrated
antimicrobial activity upon all isolates taken
into the experiment — both typical and clinical
ones (Figure). High antimycotic activity
of essential oil was established. It was also
revealed that oil is active against methicillin-
resistant and biofilm-forming isolates of S.
aureus. At the same time, the antimicrobial
activity of the oil received from the plants of
the local population was low. Such pattern
may have been caused by the low contents of
carvacrol and thymol, which play a decisive
role in the antimicrobial activity of plants of
the given species.

The composition of essential oils affects
the pharmacological properties of the
raw materials. Say, the essential oil with
maximum content of carvacrol was received
from the plants O. vulgare ssp. virens from
southern Italy [18] demonstrated the highest
antibacterial activity. Somewhat lower
antibacterial activity was shown by the oil
received from the populations of O. vulgare
ssp. viridulum from “Ricigliano”, which were
characterised by a big amount of thymol,
whereas the populations from “Acerno” had the
lowest contents of phenols and demonstrated
the least antimicrobial activity.

Extract of essential oils from O. vulgare
with carvacrol, thymol and cymol being
the main components, showed an expressed
inhibiting activity against enteropathogenic
bacteria of E. coli and S. enteritica var.
enteritidis.

Owing to the presence of cinnamaldehyde,
carvacrol, thymol and eugenol, essential
oils of cinnamon, oregano, thyme and
cloves showed strong antimicrobial activity
against L. monocytogenes, S. typhimurium,
E. coli 0157: H7 and bacteria causing food
spoilage (B. thermosphacta ta P. fluorescens)
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Table 2. Antimicrobial activity of essential oil from Origanum vulgare

(n=3, x =SD)
Test culture Plavnica, Slovakia Trostianets, Ukraine
S. aureus ATCC 25923 26.7 £ 0.58 10.5 = 0.58
S. aureus clinic biofilm creation 25.7+0.58 9.50 = 0.33
S. aureus MRSA clinic 25.5+0.5 -
E. coli ATCC 25922 21.3+0.58 9.0 =0.50
E. coli clinic 25.8+0.29 8.50 = 0.25
E. faecalis ATCC 29212 20.3 £0.58 10.5 = 0.25
E. faecalis clinic 19.3 +0.58 9.8 +0.25
S. pyogenes ATCC 19615 31.3 =0.58 -
S. pyogenes clinic 29.7+0.58 -
C. albicans ATCC 885-653 36.3 =0.58 12.0 = 0.58
C. albicans clinic 35.3 +0.58 11.0=0.30

Note: * the data were statistically significant as compared with the control (P < 0.05) as a control were used:
ampicilin — for gram-positive bacteria; gentamicine — for gram-negative bacteria; nystatin — for microscopic
fungi; control of antibiotic — no inhibition; control of methanol — no inhibition.

Antimicrobial activity of essential oil
from O. vulgare against clinical
isolates of E. coli

[19]. The mixture of essential oils from O.
vulgare (carvacrol (66.9%)) and Rosmarinus
officinalis (1.8-cineolom (32.2%)) used as
spices, provided for the inhibition of the
growth of bacteria located on food products
(L. monocytogenes, Y. enterocolitica and
A. hydrophilla, P. fluorescens) [20]. It
was proved that O. vulgare can be used as
condiment to inhibit the growth of S. aureus,
and to inhibit the synthesis of staphylococcal
enterotoxins [21].

In our previous studies, we showed that by
their biochemical properties and antimicrobial
activity, essential oils can be used to inhibit
opportunistic and pathogenic microorganisms,
and as natural preserving agents [22—24].

Aqueous extract of O. vulgare was revealed
to exert a high antimicrobial activity upon ten
bacteria: E. coli ATCC 25922, K. pneumoniae,
P. mirabilis, P. aeruginosa ATCC 27835 et
al. Their activity was stronger against gram-

positive pathogens S. epidermidis (ATCC
12228) than against gram-negative E. coli [4].

Thus, owing to the presence of aromatic
essential oils (carvacrol and thymol),
flavonoids (rosmarinic acid) and derivatives
of pyrocatechin acid, the essential oil received
from O. vulgare grown in Slovakia has a high
antimicrobial activity, compared with the
monoterpene essential oil of the plants grown
in Lviv oblast, Ukraine. The obtained data have
proved the possibility of the use of essential oil
from Slovakia as an antimicrobial medication.
At the same time, it appears relevant to
proceed with the studies of the properties of
essential oils introduced in other climatic and
paedological conditions, and use of plants from
Slovakia as planting material.

Conclusions

Accumulation of essential oils has been
shown to depend upon the growth conditions —
solar radiation, climate, and topographic
conditions. In sunlit places and warm climate,
phenol compounds were accumulated, whereas
under continental conditions monoterpenes
prevailed, which was typical for populations
of O.vulgare L.

The populations growing in Lviv
oblast, Ukraine, were characterised by the
monoterpene chemotype, with the contents
of essential oil amounting to 0.35 = 0.05%.
The essential oil contained monoterpene
hydrocarbons a-terpinene and o- terpineol
(29-33%), acyclic monoterpenes — -myrcene
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(7%), linalool (4% ); whereas the polyphenol
compound p-cymene accounted for 15% only.
In the plants O. vulgare from Slovakia,
essential oil accounted for 0.15-0.50% of
their composition, with domination of the
carvacrol chemotype where phenols are the
main ingredients — carvacrol and thymol
(71% together), and isopropyltoluene (4.0%).
Monoterpene hydrocarbons terpinene (5.0%)
and terpineol alcohol (6.0% ) jointly accounted
for 11% ; acyclic monoterpene myrcene — 3%,
and sesquiterpene B-caryophyllene — 4.5%.
The essential oil from O. vulgare collected
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B 3aBUCHUMOCTH OT MeCTa IIpou3pacTaHud,
KJINMaTUYEeCKUX YCJIOBUI U XeMOTUIIA PACTeHUIA.
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epipaux ousit O. vulgare Ta aHTUMiIKPOOHUX
BJIACTUBOCTEH, pocauH, 110 3i6pami y Cximmii
CrnoBauumHi Ta y JIbBiBChbKil 00sacTi YKpainu.

Y mpupomuux ymoBax Origanum vulgare
L. 0ysno 3i0pano B okoauiiax ceisa TpocTsaHes,
JIpBiBCBKA 00J1acTh, vy 2019 p. ¥V CroBauunHi poc-
JUHU OyJIM BUPOINEHi KoMIaHieo ArpokapiaTu,
IInasuunga. Edqipry ouifo i3 cupoBuHM Bigranaau
rirpoauctuasaiiero (2 ronuau) B anapati KaiBen-
repa 3rigHO 3 €EBpomelicbKOI0 (DapMaKOIeeo.

Hocaimxenua OioximiuHuMX BJIacTUBOCTEH
e(dipHUX 0JIili MOMYJAIiN POCINH, IKi POCTYTh B
yMoBax JIbBiBIMUHY, TOKa3an, o smict EO cra-
"HoBUTH 0,35 = 0,05% . Cxaazn eipuux osiit BKa-
3y€ Ha HaJIeXKHICTh POCINH IPUPOLHOL IOIyIaIrii
Origano vulgare L., mo 3pocrae y JIbBiBCbKill
obJiacTi, 0 MOHOTEPIEeHOBOro xeMoTuiry. MoHo-
TepIeHOBi BYIJIEBOAHI O-TepIliHeH i o-t-Tepmine-
oJI cranoBuaIn B cymi 29-33% , anukaiuHi MOHO-
reprenu — P-mipien 7% i 4% — xixamon i gure
15% cramoBua moIidheHOIbHA CIIOJIYKa P-IIUMEH.

Pocaunu O. vulgare, Bupomieni y CiioBauunHi,
xXapakTepusyBajuchk BMicToMm edipuoi omaii 0,15-
0,50% i KOMIOOHEHTHUM CKJIaI0M, AKUI JaB 3MO-
Ty BiHecTHU iX 70 KapBaKpPOJBbHOTO XEMOTUIY, e
OCHOBHUM iHTPemieHTOM € (peHOJIm — KapBaKpoJ
i Tumout (pasom 71% ), isomponinroayos (4,0% ).
MownorepnenoBi Byraesonui TepuineH (5,0) i
coupt Tepuineos (6,0) cranoBuau B cymi 11%,
anuKJIiYHUN MoHOTepneH — wmipien (3%) i ce-
ckBiTepmeH B-rkapiodinnes (4,5%).

Edipna oaia O. vulgare, 3ibpana B CroBauuu-
Hi, BUABJISIA BICOKY AaHTUMiKPOOHY [Iifo Ha pede-
PEeHTHI Ta KJIiHiuHi i30J14TH YMOBHO IIATOTeHHUX
mikpooprauismis. EQipHa oirisa i3 3paskis, 3i6pa-
HuX Ha JIbBiBIIMHI, BUABJAIa HU3bKY aHTUMi-
KpOoOHY aKTUBHIiCTb.

Or:ke, MOCTiAKYBaHiI POCIAMHYN HAJIEKATH 0
Pi3sHUX XeMOTHUIIiB, IO 00YMOBJIIOE TIEPCIIEKTUBY
iX BUKOPHUCTAHHS AJIA PI3HUX IIOTPEO 3aJIeKHO Bi
OioxiMiuHOIO CKJaIy Ta BJIACTHUBOCTEM.

Knwouwosi cnoea: edpipHa oais opirano, amTu-
MiKpoOHa aKTHUBHICTD, OioXiMiuHi BIacTUBOCTI.
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ITenro paboThl ABJSAETCA HCCJHAEJOBaHUE
KaueCTBEHHOTO 1 KOJMYEeCTBEHHOT0 COCTaBa a(pup-
HbIX Macea O. vulgare, a TaKKe aHTUMUKPOOHBIX
CBOMCTB, pacTeHuil, cobpaHHBIX B BocTouwoii Cio-
BaKuu u BO JILBOBCKOI o01acTu Y KpauHbI.

B ecrectBenHbIX yeamoBuax Origanum vulgare L.
ObLIN COOpaHbl B OKPECTHOCTAX ceJia TpocTsaHerr,
JIrBoBcKasA obaactb, B 2019 rogy. B CiaoBakuu
pacTeHUA OBLIN BBIPAIEHBI KOMIIaHUEl ATpOKap-
natel, [InaBuHUa. dPUPHOE MACIO U3 CHIPhS OT-
TOHSJIU TUAPOIUCTUILIAIIMEH (2 yaca) B anrmapare
Kausenrepa coryiacuo EBporeiickoit (papmakxoiiee.

UccnemoBaHue OMOXUMUUYECKUX CBOICTB
9(UPHBIX MacesJ HONYJIANUI pacTeHUI, IPOus-
pacTaoIinnx B YCJI0BUAX JILBOBIIUHBI, ITOKA3aJH,
UTO cofleprKaHue e(UPHBIX Maces coctaBiaeT 0,35
* 0,05% . CocraB a(pupHBIX MacesJ YKasbIBaeT Ha
OPUHAAJIEKHOCTh PACTEHUN HNPUPOAHOI MOIY-
aanuu Origano vulgare L., KoTopasa mpouspac-
TaeT BO JILBOBCKOM 00JIaCTU K MOHOTEPIEHOBO-
My XeMoTuiy. MOHOTepIIeHOBbIE YTJIEBOJOPOIbI
Ol-TePIUHEH U O-TePINHEOJ COCTABJIAIN B CYyM-
me 29-33%, anuKINYeCKHe MOHOTEPIIEHBI —
B-mupiien (7% ) u auramnon (4% ) u Toasko 15%
monudeHoJIbHOE COeIUHEHNE P-IITUMEH.

Pacrenus O. vulgare, Bripaiennsie B CiioBa-
KUU, XapaKTepu30BaJIUCh colep:kaHueM adup-
"Horo macaa 0,15-0,50% u KOMIIOHEHTHBIM CO-
CTaBOM, KOTOPBII IT03BOJIAJI OTHECTH UX K KapBa-
KPOJHHOMY XEOTHITY, B KOTOPOM OCHOBHBIM WH-
TPeIMEeHTOM ABJIAIOTCA (DeHOJIBI — KapBaKPOJ U
TumoJ (B cymme 71% ), usompomnuaronayos 4,0% .
MoHoTepneHOBbBIE YIJIEBOAOPOALI TepiuHeH (5,0)
u cuupT TepuuHeos (6,0) cocTaBasgIu B cymMMe
11% , amuKkaInYecKUii MOHOTEPIEH — MUPIEeH
(8% ) u ceckBuTepneH P-kapuoduiiex (4,5%).

Adupuoe maciao O. vulgare, coopanuoe B Ciio-
BaKUU, IPOABJISANO BBICOKOE AaHTHMUKPOOHOE
IelicTBue Ha ped)epeHTHBIE U KINHUUYECKUEe U30-
JISITBI YCJIOBHO IIATOTeHHBIX MUKPOOPTAaHU3MOB.
ApupHoe Macyso U3 00pas3IoOB, COOPAHHBIX Ha
JIbBOBIIHE, MIPOANIIO0 HUBKYIO aHTUMUKPOO-
HYI0 aKTUBHOCTD.

Taxkum o06pasom, uccaeayeMblie PACTEHUS OT-
HOCUJIUCH K PA3JUYHBIM XeMOTHUIIAM, UTO 00Y-
CJIOBJINBAET MEPCIEeKTUBY UX UCIOJIb30BAHUS AJIs
PaBIMYHBIX HYK/J B 3aBUCUMOCTH OT OMOXUMUYE-
CKOT'0 COCTaBa U CBOMCTB.

Knrwoueevie cnoea: shpmpHOEe Macjao OpPUTAHO,
AHTUMUKPOHAA AKTHUBHOCTH, OMOXUMHUYECKIIE
CBOIICTBA.





