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Over the past years there has been a growing interest to vegetable raw materials evalu-
ated from the viewpoint of their potential antimicrobial activity. Vaccinium genus plants
are known to contain a whole spectrum of biologically active substances with anti-in-
flammatory, antidiabetic, gene-protective, antioxidant and antimicrobial properties. The
purpose of the work was to study the antimicrobial, antioxidant and some biochemical
properties of alcoholic extracts of fruit and leaves of Vaccinium vitis-idaea L., gathered in
the Ukrainian Carpathians. Methods. The plants for the study were gathered around the
village of Pylypets, Mizhhiria rayon, Zakarpatska oblast (Transcarpathia). From the fruit
and leaves, ethyl and methyl extracts were produced. The subjects for study were their an-
tioxidant activity (by DPPH method), total tannin and flavonoids (by spectrophotometric
method), and antimicrobial activity (by diffusion-into-agar method). For the purpose of
study, type and clinical isolates were used from the oral cavity of human patients suffering
from inflammatory diseases of periodontium, characterized by wide resistance spectrum to
antibiotics. Results. The reviewed extracts were observed to have a higher antimicrobial
activity against Gram-positive bacteria. The highest antimicrobial activity was shown by
the extract of Vaccinium vitis-idaea L. fruit. Its antimicrobial activity was registered upon
both test and clinical isolates of S.aureus, including methicillin-resistant ones. The ethyl
fruit extract and methanol leaf extract were established to show high antimicrobial effect
upon S.pyogenes. The ethanol fruit and leaf extracts and methanol fruit extract were ob-
served to show weak antimycotic activity. The extracts were characterized by high antioxi-
dant activity, with the highest effect peculiar for ethyl leaf and fruit extracts, and somewhat
lower one for methyl extracts. The ethanol fruit extract was characterized by the highest
tannin level out of all extracts under review. Conclusions. The antimicrobial and high
antioxidant activity of the ethanol extract of Vaccinium vitis-idaea L. fruit and leaves, and
absence of the antimicrobial effect against the probiotic strain of Lactobacillus plantarum,
characterized by the antagonistic activity against opportunistic microorganisms, cause the
advisability of their complex application as the basis for phytobiotics.

Keywords: antimicrobial properties, antioxidant activity, flavonoids, tannins, Vac-
cinium vitis-idaea L.

At a time when there is a growing trend to the formation of antibiotic-
resistant strains of microorganisms, the development of new approaches, means
and methods of correction of the organism’s facultative microbiota acquires a
peculiar importance. Medicinal plants look especially appealing in this respect.
Over the past years there has been a growing interest to vegetable raw materials
evaluated from the viewpoint of their potential antimicrobial activity. Medicinal
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plants have traditionally been used both in folk and official medicine. The
antimicrobial properties of the plants’ components may in many cases serve
as an alternative to antibiotics, especially as preventive means. At the same
time, plants are a source of a wide spectrum of biologically active substances
(alkaloids, glycosides, terpenoids, saponins, flavonoids, coumarins, kinones,
peptides); they show a high antioxidant activity and anti-inflammatory and
immune-modulating properties. Another advantage of plant-based materials is
that apart from showing antimicrobial properties, they may serve as a vitamin
complex and natural growth promoters. A significant number of studies have
been dedicated to antibacterial properties of vegetable extracts. For instance,
a number of plants used in Belarusian folk medicine show an expressed
bactericidal effect against both antibiotic-sensitive and extremely antibiotic-
resistant isolates of nonfermenting Gram-negative bacteria: the antibacterial
effect has been established for Eucalyptus viminalis and Quercus robur against
P. aeruginosa, of aqueous extract of bearberry against 4. baumanii [1].

We showed the efficiency of the use of conifer needles as a phytoenergetic
additive in veterinary [2]; of the antimicrobial activity of chlorophilippin
(5% alcohol solution), received from the gummy mass of green pigments of
conifer needles of Pinus sylvestris [3]. To date, the antimicrobial properties
against opportunistic strains have been shown for Calendula officinalis, roots
of Cichorium intybus and leaves of Portulaca oleracea [4]; some of the
medicinal plants growing in India (Justicia adhatoda, Zingiber offcininale,
Allium sativum, Embilica officinalis, Lawsonia inermis, Ocimum sanctum,
Myristica fragrans, Rauwolfia serpentine, Lawsonia inermis) [5]; the
antimicrobial activities of Artemisia plant extracts against oral pathogens [6],
and antibacterial activity of I/nula viscosa L. and Aloysia citriodora Palau
A. against Gram-positive bacteria such as B. subtilis and S. aureus [7] have
been established. The multi-factorial character of the influence of medicinal
plants upon organism shows their potential as a source of substances with
antimicrobial activity upon extra-antibiotic-resistant microorganisms.

The purpose of the study was to explore the antimicrobial, antioxidant
and some biochemical properties of alcoholic extracts of fruit and leaves of
Vaccinium vitis-idaea L.

Materials and methods. The plant materials were collected in the vicinity
of the village of Pylypets, Mizhhiria rayon, Zakarpatska oblast (Trancarpathia),
dried at the temperature of 30-35°C in shadow, then ground and placed in
tightly closed containers.

Extracts manufacturing techniques. We made ethyl and methyl extracts of
ftuit and leaves of Vaccinium vitis-idaea L. A 10 g batch of dry plant material
was pulverized to powdery mass. In an Erlenmeyer flask, 10 g of plant material
was blended with 200 ml of or 96° ethyl or methyl alcohol (Sigma, Germany).
The opening was closed with a food wrap to avoid evaporation. Following
a 30-minute-long incubation in the ultrasonic bath (Kraintek) at 35° C, the
blend was filtered through Whatman No. 1 filter paper. The clear solution was
placed in an evaporative device (16-17/32” x 34-59/64” G5B, Coated Dry
Ice Condenser Rotary Evaporator) to obtain pure alcoholic extract at 50 °C,
82 rpm. Then, extracts were subjected to evaporation under reduced pressu-
re at 40 °C in order to remove or ethyl or methyl. As a result, the following

ISSN 1028-0987. MixpoGion. scyph., 2019, T. 81, Ne 3 41



pure extracts were obtained: ethyl extract of Vaccinium vitis-idaea L. fruit —
2.505 g; of Vaccinium vitis-idaea L. leaves — 1.218 g; methyl extract of
Vaccinium vitis-idaea L. fruit — 1.536 g; of Vaccinium vitis-idaea L. leaves —
1.306 g.When the alcohol evaporated, 10 ml of ethyl (methyl) alcohol were
added to the pure extract left on the bottom of the flask.

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 faecalis ATCC 29212; Streptococcus pyogenes ATCC 19615.
We also used clinical strains of bacteria and yeasts (S. aureus, E. coli,
S. pyogenes, C. albicans) isolated from the oral cavities of patients suffering
from inflammatory periodontium. From the oral cavities of 155 patients were
isolated microorganisms characterised by resistance to at least 10 antibiotic
preparations belonging to two and more classes: S. aureus (28 isolates), E. coli
(11 isolates), S. pyogenes (25 isolates), C. albicans (17 isolates).

We chose the clinical strains with multiple resistance to antibiotics. A
probiotic strain of Lactobacillus plantarum L. was used in the study [8].

The microorganisms from the oral cavities of patients with chronic
periodontium inflammatory processes were isolated on the basis of the Dental
Polyclinic, Uzhhorod National University; the extracts were manufactured
and their antioxidative activity and contents of tannins and flavonoids were
determined on the basis of the Department of Pharmacognosy and Botany,
2University of Veterinary Medicine and Pharmacy in KoSice, Slovakia; the
antimicrobial activity of plant extracts was studied at the Microbiological
Laboratory of the Department of Genetics, Plant Physiology and Microbiology,
Uzhhorod National University, and *Department of Microbiology and
Immunology, University of Veterinary Medicine and Pharmacy in KoSice.

Biological material samples from the mucous membrane of the nidus of the
inflammatory process were taken with the help of a sterile transport system
(a test-tube with a gel and applicator for biological liquids, made by FLmedical,
Italy). The material was plated on the following nutrient media: Sabouraud
Dextrose Agar, and HiCrome™ Candida Differential Agar (Himedia) for
cultivation of microscopic fungi; blood agar for haemolytic microflora, in
particular Streptococcus and Neisseria genera microorganisms; Endo and
Ploskorev agar (Farmaktiv, Ukraine) for Enterobacteriaceae; Mannitol
Salt Agar (Biolif-Italia) for Staphylococcus genus bacteria, Bile esculin
agar (Biolif-Italia) for Enterococci. The pure culture of microorganisms was
obtained by sector inoculation according to Gold. The bacteria and yeasts were
identified based on macromorphological, micromorphological, physiological
and biochemical tests with the use of ENTERO-test, STREPTO-test, and
STAPHYLO-test, made by Erba Lachema.

Antibiotic susceptibility testing. The antibiotic sensitivity of bacteria and
microscopic fungi was identified by the disc diffusion method according to
(Order No. 167 of the Ministry of Public Health of Ukraine of 05/04/2007;
EUCAST (European Committee on Antimicrobial Susceptibility Testing).

The sensitivity of microorganisms to plant extracts was determined by
the agar diffusion test [9]. 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);
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yeasts — on SDA agar (incubated at 35+2°C for 48 hours). The extracts 20uL
were introduced into wells 6 mm in diameter. The diameters of the inhibition
zones were measured in millimetres including the diameter of the well. The
antimicrobial effect was assessed by presence of growth inhibition zone. Each
antimicrobial assay was performed at least three times.

Antioxidant activity. Detection of free radical scavenging activity of the
samples was measured with 2.2-diphenyl-1-picrylhydrazyl (DPPH) [10]
(Medini). A sample of 0.1mL was mixed with 1.9 mL of DPPH solution in
methanol (0.06 mmol I''). The absorbance of the reaction mixture was detected
with a spectrophotometer Beckman Coulter DU 530. Following incubation in
dark for 30 min., the absorbance of each solution was measured at 515 nm (A).
The antioxidant activity was expressed as percentage (%) of the scavenging
activity. The percentage of DPPH radical scavenging activity was calculated

by using the following formula:
DPPH radical scavenging activity (%) = Abs (control) — Abs(sample) X 100
Abs (control)

where Abs (control): Absorbance of DPPH radical + methanol; Abs
(sample): Absorbance of DPPH radical + extract.

Determination of Total Tannins (TT). The content of tannins was determined
using Folin-Ciocalteus method [12]. The absorbance was measured as the
absorbance at 750 nm (A), with the use of water as the compensation liquid.
The percentage of tannins expressed as pyrogallol was calculated based on the
following expression:

3,125*%A
0,316*m

where m — mass of the sample to be examined, in grams; A - absorbance

The absorbance of the reaction mixture was detected with a
spectrophotometer Beckman Coulter DU 530v.

Determination of Total Flavonoids (TF). The flavonoid content was
determined by a colorimetric assay as described by aluminium chloride
colorimetric method [13] Djeridane. The absorbance of the test solution was
measured at 425 nm. with a spectrophotometer Beckman Coulter DU 530.

o AFL2S
m

where A — absorbance at 425 nm; m — mass of the herbal drug to be
examined in grams.

Statistical analysis. Data obtained were expressed as mean + standard
deviation (SD) of three measurements. The Tukey’s test was applied for
comparisons of means; differences were considered significant if p < 0.05.
Statistical analysis and comparisons among means were carried out using
Microsoft Excel. The parameters calculated alongside with the basic variation
were: average and standard deviation; minimum and maximum coefficients of
variation; and frequency of the size of the inhibition zones.

Tannins (%) =

Results. The studies have shown that the extracts displayed antimicrobial
activity against Gram-positive bacteria. Ethyl extract of Vaccinium vitis-idaea
L. fruit was established to display antimicrobial activity against clinical and
type strains of S. aureus, B. subtilis, S. pyogenes (Fig. 1, Table 1). Ethyl extract
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of leaves was seen to display a somewhat lower activity against S. aureus and
S. pvogenes. Similar trends were shown for methyl extract of leaves. Less
expressed antimicrobial activity was peculiar for methyl extract of fruit.

Fig. 1. Antimicrobial activity of Vaccinium vitis-idaea L. extracts against the clinical
strain of S. aureus:
1 — ethyl extract of leaves; 2 — ethyl extract of fruit; 3 — methyl extract of leaves;
4 — methyl extract of fruit

Thus, the highest antibacterial activity was displayed by the ethyl extract
of Vaccinium vitis-idaea L. It is worth noting that the extracts displayed
antimicrobial activity against both type and clinical isolates of S. aureus,
including methicillin-resistant ones. The ethyl fruit extract and methanol leaf
extract were established to show antimicrobial effect against S. pyogenes. The
ethanol fruit and leaf extracts and methanol fruit extract were observed to
show weak antimycotic activity. The fruit extracts were characterized by low
antimycotic activity.

The extracts were established not to display antimicrobial activity against the
probiotic strain of Lactobacillus plantarum (Table 1). Full absence of growth
inhibition was registered in case of the use of ethyl and methyl fruit extracts,
and low level of antimicrobial activity — in case of the use of ethyl and methyl
leaf extracts. The obtained results pointed to the ability of extracts to inhibit the
growth of antibiotic-resistant strains of staphylococci and streptococci, without
affecting lactobacilli.

The extracts were characterized by high antioxidant activity; the highest
activity was displayed by ethyl leaf and fruit extracts, somewhat lower — by
methyl extracts (Table 2).

Out of all extracts under review, it was the ethyl fruit extract that showed the
highest level of tannins (Table 3). The highest level of flavonoids was registered
in the ethyl leaf extract; their quantity in the fruit extracts was 10 times lower.
A low level of flavonoids was also registered in the methyl extracts.

The tannic contents of the leaves of ethanol and methanol extracts equaled
to 3.906% and 3.451%, respectively. The lowest level of tannins was peculiar
for the methanol fruit extract. The antimicrobial activity of the extracts to a
greater extent correlated with the contents of tannins, which was the highest in
cowberry (lingonberry) fruit.
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Table 1

Antimicrobial activity of Vaccinium vitis-idaea L. extracts,
zones inhibition in millimeters including diameter of well
mm (n=3, x = SD)

Test culture ethyl ethyl methyl extract | methyl extract
extract of leaves | extract of fruits of leaves fruits

S.aureus

ATCC 25923 16.3+0.5 15.8+0.5 7.8+0.8 7.8+0.3

S.aureus clinic 9.5+0.5 20.3+0.6 8.2+0.1 17.2+0.6

S.aureus MRSA 15.7+0.6 20.30.6 20.5+0.8 16.0+1.0

clinic

E. coli

ATCC 25922 7.3+0.6 6.0+£0.0 6.7+£0.6 6.0+£0.0

E. coli 6.0£0.0 6.040.0 6.0£0.0 6.040.0

clinic

E. faecalis

ATCC 29212 9.5+0.3 7.8+0.3 9.2+0.6 6.0+£0.0

E. faecalis clinic 7.5+0.8 6.0+0.0 8.5+0.5 6.0+0.0

B.subtilis 19.7+£0.6 6.0+0.0 13.7+0.6 6.0+£0.0

S.pyogenes

ATCC 19615 14.5+0.5 20.8+1.1 24.340.6 17.5+0.5

S.pyogenes 14.5+0.5 19.840.8 24.30.6 17.3+0.6

clinic

C.albicans

ATCC 885-653 10.3£0.3 9.2+0,3 6.0+£0.0 9.8+0.3

Lactobacillus 7.5£0.8 6.0-0.0 13.7£0.6 6.0£0.0

plantarum

«6» — diameter of well, means no inhibition; control of ethanol — no inhibition; control of methanol —

no inhibition.

Table 2

Antioxidant activity of Vaccinium vitis-idaea L. extracts

I ethyl extract methyl extract
P Absorbance (nm) | % | Absorbance (nm) %
Vaccinium vitis-ideae L. (leaves) 0.493 97.2 0.073 85.2
Vaccinium vitis-ideae L. (fruit) 0.073 85.2 0.109 77.9
Table 3

Level of tannins and flavonoids in ethyl and methyl fruit and leaf
extracts of Vaccinium vitis-idaea L.

Extract ethyl extract methyl extract

Absorbance (nm) | % | Absorbance (nm) | %
tannins
Vaccinium vitis-ideae L. (leaves) 0.395 3.9 0.349 3.5
Vaccinium vitis-ideae L. (fruit) 0.814 8.3 0.155 1.5
flavonoids
Vaccinium vitis-ideae L. (leaves) 0.164 0.21 0.058 0.8
Vaccinium vitis-ideae L. (fruit) 0.022 0.03 0.019 0.1
ISSN 1028-0987. Mixpobion. scypu., 2019, T. 81, Ne 3 45



The antimicrobial and high antioxidant activity of ethanol extract of
Vaccinium vitis-idaea L. fruit, and at the same time absence of the antimicrobial
activity against the probiotic strain of Lactobacillus plantarum, characterized
by the antagonistic activity against opportunistic microorganisms, cause the
advisability of their complex application as the basis for phytobiotics.

Discussion. Genus Vaccinium L. includes around 450 species found
mostly in the northern hemisphere of our planet. Fruit and leaves of these
Vaccinium species produce a wide range of compounds: flavonoids such as
anthocyanins, flavonols, flavanols (catechins), phenolic acids (benzoic and
cinnamic acid derivatives), chromones, coumarins, lignans, iridoids, sterols,
and triterpenoids. The principal components are flavonoids (anthocyanins).
Extracts of anthocyanins from Vaccinium fruit and leaves demonstrate various
pharmacological effects such as antidiabetic, anti-inflammatory, vasoprotective,
antimicrobial, antitumor, gene-protective, and antioxidative [13].

We have shown the antimicrobial activity of cowberry extracts to correlate
with the data presented by other scholars. There are data proving that
Vaccinium vitis-idaea L. has an antimicrobial effect upon the microorganisms
isolated from the human oral cavities, in particular, Streptococcus mutans
and Fusobacterium nucleatum. We have also ascertained the antimicrobial
activity of plant extracts against Bacillus cereus, Staphylococcus aureus,
Serratia marcescens, Pseudomonas aeruginosa, Bacillus subtilis, and Listeria
monocytogenes [14].

The results of the study presented in [15] showed a stronger antibacterial
effect of cowberry samples on Gram-negative bacteria, especially on
Pseudomonas fluorescens and Pseudomonas aeruginosa. The results confirmed
that Vaccinium vitis-idaea fruit belonging to different growing sites differed
from each other in terms of bioactive compounds in quantity and activity. At
the same time, there exist data proving the antimicrobial activity of cowberry
extract against the Gram-positive culture of Mycobacterium luteum and
Staphylococcus aureus [16]. The antibiofilm activity of cowberry flavonoids
against oral pathogens has also been established [17].

The sensitivity of S. aureus to the extracts was shown to vary from 15.8 +
+ 0.5 mm (a type strain) to 20.3 = 0.6 mm (a clinical methicillin-resistant
strain). Other authors also pointed to similar trends of more distinguished an-
timicrobial activity of extracts of medicinal plants (Acacia catechu, Garcinia
mangostana) against methicillin-resistant strains of S.aureus, as compared with
type strains [18].

Most plants contain several compounds with antimicrobial properties
for protection against aggressor agents, especially microorganisms. Plant
secondary metabolites are mostly responsible for their antimicrobial activity.
Major groups of phytochemicals that possess antimicrobial properties are
phenolics and polyphenols (flavonoids, quinones, tannins, coumarins),
terpenoids, alkaloids, lectins and polypeptides [17].
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The literary review [19] (Cowan, M. M. (1999) analyzed a set of known
biologically active substances contained by plants, and the mechanism of
their antimicrobial activity. In particular, the authors noted the antimicrobial
activity of tannins and flavonoids. The works [20] (Hayashi et al., 2008)
showed that tannins from Vaccinium vitis-idaea have antibacterial effects
against Porpyromonas ginigivalis and Prevotella intermedia, and inhibitory
effect against Listonella anguillarum (serotypes O1 and O2), Yersinia ruckeri,
Photobacterium damselae subsp. piscicida and Lactococcus garvieae [21, 22].
Anthocyans of Vaccinium genus plants were established to be not only food
products but also therapeutic agents. The selected literature data on anthocyanins
raised the hope for their wide-spread use for the prevention and therapy of many
diseases [14]. In our preceding works, we showed the antimicrobial activity of
materials obtained from vegetable matter, phytoextracts and essential oils that
showed the antimicrobial activity against isolates from the oral cavity, pharynx,
and respiratory tract, including antibiotic-resistant ones [23-26].

The antimicrobial and high antioxidant activity of the ethanol extract of
Vaccinium vitis-idaea L. fruit and leaves, and absence of the antimicrobial
effect against the probiotic strain of Lactobacillus plantarum, characterized
by the antagonistic activity against opportunistic microorganisms, cause
the advisability of their complex application as the basis for phytobiotics.
Both recent works and our previous studies have shown that generalised
periodontitis is complicated by persistence of associations of opportunistic
antibiotic-resistant microorganisms [27]. A positive impact of the application
of probiotics, including based on lactobacilli, for inflammatory diseases of the
oral cavity including generalised periodontitis, has also been described [28].
This is why, it remains promising to explore a possibility of complex use of
compositions based on extracts of Vaccinium vitis-idaea L. and probiotic re-
duction of persistence of opportunistic microorganisms due to additive effect.

Conclusion. Thus, we have shown the antimicrobial activity of Vaccinium
vitis-idaea L. fruit and leave extracts against type and clinical isolates of
S. aureus, including methicillin-resistant ones, and against S. pyogenes. Weak
antimycotic activity of ethanol extracts of cowberry fruit and leaves has been
revealed, and high antioxidant activity of their ethyl extracts has been shown.
The antimicrobial activity of the extracts to a greater extent correlated with the
contents of tannins, which was the highest in cowberry fruit. The established
regularities cause good prospects for further studies of the use of Vaccinium
vitis-idaea L. as a source of substances with antimicrobial activity against
antibiotic-resistant representatives of opportunistic microbiota.

This publication was supported by the Slovak Research and Development
Agency under the Contract No. APVV-15-0377.

ISSN 1028-0987. MixpoGion. scyph., 2019, T. 81, Ne 3 47



AHUMIKPOBHI, AHTUOKCUAAHTHI TA JEAKI BIOXIMIYHI
BJIACTUBOCTI VACCINIUM VITIS-IDAEA L.
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Pesome

TIpoTsiroMm OCTaHHIX POKIB IHTEpPEC A0 POCIMHHOI CHPOBUHH 3 TOYKH 30PY IMOTEHITiH-
HOI aHTUMIKPOOHOI aKTHBHOCTI CTpiMKO 3pocTtae. ExcTpakTu 3 pociuH pony Vaccinium
BOJIOJIIOTH IIJTUM CIIEKTPOM O10JIOTTYHO aKTHBHUX PEUOBHH, SIKi XapaKTEPH3YIOTHCS IIPO-
TH3aNaJIbHIMHI, aHTHA1a0eTHYHIMH, T€HOIIPOTEKTOPHUMH, aHTHOKCUIAHTHIUMU Ta aH-
TUMIKPOOHUMH BIIACTUBOCTAMHU. MeTor poOOTH OyI0 ITOCHITUTH aHTHMIiKpOOHI, aHTH-
OKCHIaHTHI Ta Jiesiki O10XIMI4HI BJACTUBOCTI CIIMPTOBHUX €KCTPAKTIB IJIONIB Ta JIMCTKIB
Vaccinium vitis-idaea L., 310panux B ymoBax Ykpaincekui Kapmar. Metomu. Pocinau st
JOCTiKeHb Oy 3i0paHi B okonuIsix cema [Tummmnens MiXTipchKkoro paifoHy 3akaprmar-
CbKOT oOsacTi. 3 JIMCTKIB Ta IIIOAIB OyJIM BUTOTOBJIEHI €THJIOBI Ta METHJIOBI €KCTPAKTH.
JocnimkeHo aHTHOKCHAaHTHY akTHBHICTH (DPPH-MeTom0M), 3araibHUil BMICT TaHiHIB
Ta (IABOHOIMIB — CIIEKTPO(OTOMETPHIHUM METOIOM, aHTUMIKPOOHY aKTHBHICTH — Me-
TofoM nudys3ii B arap. s qociimpKkeHb Oyiir BUKOPHUCTAHI THUIIOBI Ta KJIIHIYHI 130JIATH,
BUJIIJICHI 13 POTOBOT MOPOXKHUHU JIOACH 13 3alalbHIMH 3aXBOPIOBAHHAMHE IIAPOJOHTY, IO
XapaKTePU3YIOThCS MIMPOKUM CIIEKTPOM PE3UCTEHTHOCTI 10 aHTHOI0THKIB. Pe3ynbraTn.
JlocuipkeHi eKCTpaKkTH MoKa3all aHTUMIKPOOHY aKTHBHICTb y OUTBIIIN Mipi Ha rpamio-
3uTHBHI OakTepil. HaiiBuiily aHTHOAKTEpIaNIbHY JiF0 MPOSIBISB €TUIOBHIA CKCTPAKT TUIOIB
Vaccinium vitis-idaea L. AHTIMIKpOOHY Hif0 peecTpyBalli K Ha THUIOBI, TaK 1 KIIHIYHI
i3onsTH S. aureus, B TOMY YHMCIII METHUIIIHPE3UCTEHTHI. BcTaHoBIeHa BUCOKA aHTHMI-
KpoOHA aKTHBHICTh €THJIOBOIO EKCTPAKTy IUIOAIB Ta METHJIOBOIO SKCTPAKTy JIMCTKIB Ha
S. pyogenes. BusineHna ciiabka NpoTUTPHOKOBA aKTHBHICTh €THJIOBUX SKCTPAKTIB ILIO-
JIB Ta JIMCTKIB 1 METHJIOBOTO €KCTPAKTY TUIOAIB. EXCTpakTH XapakTepr3yBaich BUCOKOIO
AHTHUOKCHJIAHTHOIO aKTUBHICTIO, TP 1IbOMY HalBHIIE ii 3HAUEHHS OyJI0 XapaKTepHEe s
STUJIOBUX SKCTPAKTIB JIMCTKIB Ta IUIONIB, JEIIO HIKYE — METHIOBHX. HaliBuImii piBeHb
TaHIHIB 13 BCIX JOCIIKEHUX EKCTPAKTIB OyB XapaKTepHHUH ISl €TUIIOBOTO €KCTPAKTY IIJI0-
IiB. AHTUMIKpOOHA aKTHBHICTH €KCTPAKTIB OIIBIIO0 MIpOI0 KOPEIIOBaia 3 BMICTOM Ta-
HIiHIB, PiBeHb IKUX OyB HaWBUIINM IS TUTOIB OpycHUIl. BucHOBKH. AHTHMIKpOOHA Ta
BHCOKA aHTHOKCHJIAHTHA aKTUBHICTh €THJIOBOTO CKCTPAKTY IUIOMIB Vaccinium vitis-idaea
L. Ta ogHOYacHa BiACYTHICTh aHTUMIKPOOHOI i Ha mpobioTuunuil mram Lactobacillus
plantarum, SIKMiA XapaKTEPU3YEThCS aHTATOHICTHYHOIO aKTHBHICTIO IOI0 YMOBHO-IIATO-
TeHHUX MIKpOOpPraHi3MiB, 00OyMOBIIIOE JOUUIBHICT iX KOMIUIEKCHOTO 3aCTOCYBAHHS SIK
OCHOBH (piTOOIOTHKA.

Kniouogi croea: aHTUMIKPOOHI BIACTUBOCTI, aHTHOKCHAHTHA aKTUBHICTb, (DITABOHOI-
I1, TaHiHu, Vaccinium vitis-idaea L.
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Pesrome

B mocnexgnune roasl HHTEpPEC K PACTUTEIBHOMY CHIPHIO C TOYKH 3PEHUS MOTEHIIU-
ATBHON aHTUMHUKPOOHOW aKTHBHOCTH CTPEMHTEIBHO BO3pACTaeT. DKCTPAKTHI U3 pacTe-
Huil popa Vaccinium o0nagaroT 1EIbIM CIIEKTPOM OMOJOrMYECKH aKTHBHBIX BEILIECTB,
KOTOpBIE XapaKTePU3YIOTCS MPOTHBOBOCHAIUTEIHHBIMH, IPOTHBOANAOETHUYECKUMH,
TCHOMPOTEKTOPHBIMA, aHTHOKCUJAHTHBIMU M aHTUMUKPOOHBIMH cBOHcTBaMU. Llesibio
pa6oThI OBUIO HCCIIEOBATh AHTUMUKPOOHBIE, aHTHOKCHJIAHTHBIE 1 HEKOTOPbIE OMOXU-
MHUYECKHE CBONCTBA CIIMPTOBBIX SKCTPAKTOB TUIOJIOB M JINCThEB Vaccinium vitis-idaea L.,
coOpaHHBIX B ycloBUsAX YkpamHckux Kapmatr. Meronsl. PacTeHns mis muccieqoBaHui
ObUTH COOpaHBI B OKpecTHOCTsIX cena [Tmmmnerr Mexxropckoro paiiona 3akapraTckoit 00-
nacTu. M3 MUCThEeB U MJIOA0B OBLIM U3rOTOBJICHBI ATHIIOBBIE U METHIIOBBIE SKCTPAKTHI.
HUccnenoBana anTnokcuaanTHas aktuBHOCTH (DPPH-MeTomom), obmiee comepikaHue TaHU-
HOB ¥ ()JIAaBOHOMIOB CIIEKTPOPOTOMETPHYECKUM METOIOM, aHTUMHKPOOHAs! aKTHBHOCTh —
MetonoM auddys3un B arap. [iis uccienoBanuii ObUTH HCIONB30BaHbl ATATIOHHBIE M KITH-
HUYECKHUE U30JIATHI, BBIICTICHHBIC M3 POTOBOM MOJIOCTH JIFONCH C BOCHMANUTEIEHBIMA 3a-
OoJsIeBaHUSIMU MTAPOJOHTA, XapPaKTEPH3YIOIIUECs IIMPOKUM CIIEKTPOM PE3UCTEHTHOCTH K
anTHOnoTHKaM. Pe3yabTaThl. VccnenoBaHHbIe SKCTPAKTHl TOKA3aId aHTUMHUKPOOHYIO
AKTHBHOCTH B OOJBIICH CTEIICHHU Ha TPaMIIOJIOKUTENbHBIC OakTeprn. HauBwIcIiee aHTH-
OakTepuanbHOE JIeHCTBHE MPOSIBIISUT STUIIOBBIM DKCTPAKT IJIONOB Vaccinium vitis-idaea
L. AHTUMUKPOOHOE JIeHiCTBHE PErUCTPUPOBAIN KaK Ha ATAJOHHBIC, TAK U KJIMHUYECKHUE
M30JATHL S. aureus, B TOM YHCIIe MCTHIMJUTHHPE3UCTCHTHBIC. YCTaHOBJICHA BBICOKAs
AQHTHMMUKPOOHAsI aKTMBHOCTH 3THUJIOBOTO SKCTPAKTa IUIONOB M METHIIOBOIO IKCTPAKTa
JUCTRhEB Ha S. pyogenes. OOHapykeHa ciadasi MPOTUBOTPHOKOBASI AKTUBHOCTH STHUIIOBBIX
9KCTPAKTOB TUIOOB U IUCTHEB U METHIIOBOTO IKCTPAKTA IIOIOB. DKCTPAKTHI XapaKTEePH30-
BAJINCh BBICOKOW aHTHOKCHIAHTHOM aKTHBHOCTBIO, IIPH 9TOM BBICOKOE €€ 3Ha4€HHE ObLIO
XapakTEePHO JUI STUIOBOTO SKCTPAKTA JUCTHEB U IJIOA0B, HECKOJIBKO HIKE — METHUIIOBBIX.
CaMbliif BRICOKHIT ypPOBCHb TAHHHOB W3 BCEX MCCIICIOBAHHBIX DKCTPAKTOB OBLIT XapakTe-
PEH JUIsl 9THIIOBOTO AKCTPAKTa TUIOA0B. AHTMUKPOOHAsI aKTUBHOCTH SKCTPAKTOB B OOJIb-
el CTeTIeHH KOpPETHpoBaa ¢ CofepKaHHeM TaHMHOB, YPOBEHb KOTOPBIX OBLT CAMBIM
BBICOKUM IJIS TUIONIOB OpyCHHUKH. BBIBOIBI. AHTUMUKPOOHAS U BBICOKAst aHTHOKCHIAHT-
Hasi aKTUBHOCTh ATHJIOBOTO 3KCTpaKTa IUIONOB Vaccinium vitis-idaea L. u ofHOBpeMeH-
HO OTCYTCTBHE aHTUMHUKPOOHOTO JEUCTBUS Ha MpoOHOTHYEeCKU mTamm Lactobacillus
plantarum, KOTOPBIN XapaKTepU3yeTCsI aHTaTOHUCTHYECKON aKTHBHOCTHIO IO OTHOIICHUIO
K YCJIOBHO-TIATOT€HHBIM MHUKPOOPTaHU3MaM, 00yCIIOBINBAET LEJIECO00Pa3HOCTh X KOMII-
JIEKCHOTO ITPUMEHCHHUS KaK OCHOBBI (PUTOOMOTHKA.

Knrouesvie cnoga: aHTUMUKPOOHBIC CBOWCTBA, aHTHOKCHIAHTHAs aKTUBHOCTH,
(yaBOHOU I, TAHUHBI, Vaccinium vitis-idaea L.
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