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The main problem of modern phytotherapy is the medicinal plants that have a sufficient raw material base and contain a large number of
biologically active substances. Treatment of diseases with synthetic drugs leads to the development of resistance to pathogenic microflora
and the appearance of allergic reactions. Therefore, to solve this problem, it is necessary to find new plant-based antimicrobials that are
safe for long-term use and have a wide spectrum of action.

The aim of the work was to study the antibacterial and fungicidal activity of the essential oil of Thymus x citriodorus (Pers.) Schreb.
var. “Silver Queen”.

Materials and methods. The essential oil of Thymus x citriodorus (Pers.) Schreb. var. “Silver Queen” was used for the experimental
part. To test the antimicrobial and antifungal action of the essential oil, reference test strains, gram-positive and gram-negative bacteria,
as well as yeast-like fungi of the genus Candida were selected. The studies were performed in vitro using the disco-diffusion method.

Results. Studies have shown that the essential oil of Thymus x citriodorus (Pers.) Schreb. var. “Silver Queen” has a significant antibacterial
effect against S. aureus ATCC 25923 (diameters of growth inhibition were 14.60 + 1.52 mm) and fungicidal effect Candida albicans
ATCC 885-6530 (29.30 + 2.82 mm). Antibacterial activity of the essential oil was detected in relation to E. coli (19.60 + 1.85 mm). It
was experimentally proven that the essential oil had no bactericidal effect on the test strain of P. aeruginosa.

Conclusions. It was found that the essential oil of the studied hybrid species Thymus x citriodorus (Pers.) Schreb. var. “Silver Queen”
shows a significant antibacterial activity and is promising for further research.
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HocnigkeHHs aHTUOaKTepianbHOI Ta (pyHriumaHoI akTUBHOCTI ebipHoi onii Thymus x citriodorus (Pers.) Schreb.
var. «Silver Queen»

#A. M. CreweHko, O. B. Masynin, H. M. Monitwyk

OcHoBHa npobniema cyyacHoi ¢itoTepanii — NOLyK NikapCbKUX POCIUH, ki Manu 6 gocTaTHIO cMpoBKHHY 6ady Ta MicTuin 6 Benuky
KinbKiCTb BionoriYHO akTUBHUX peYOBUH. JTikyBaHHS 3aXBOPIOBaHb CUHTETUYHUMM NiKapCbkMKM 3acobamu NpU3BOAUTL A0 PO3BUTKY pe-
3UCTEHTHOCTI MATOreHHOi MiKpohropy Ta NosiBK anepriyHmx peakuin. OTxke, Ans BUPILLEHHS LbOro 3aBAaHHS HEOOXiAHWIA MOLLYK HOBKX
aHTUMIKPOBHKX 3aCc06iB HAa POCIUHHIN OCHOBI, ki Oynu 6 6e3ne4yHUMK Nig Yac TPUBaNOro BUKOPUCTAHHS Ta Manu LUMPOKMIA CNEKTp Aii.

MeTa po6oTn — pgocnimkeHHs aHTubakTepianbHoi Ta yHriLuMaHOT akTMBHOCTI edipHOi onii YebpeLto NMMOoHHo3analuHoro (Thymus x
citriodorus (Pers.) Schreb. var. «Silver Queeny).

Matepianu Ta metoau. N ekcnepuMeHTanbHOI YacTUHU BUKOPUCTany edipHy onito 3 Tpasw YebpeLito NMMOHHo3anaLuHoro (Thymus
x citriodorus (Pers.) Schreb. var. «Silver Queeny). [1nsi BUBYEHHS! NPOTUMIKPOGHOT Ta NPOTUrPUOKOBOI Al edhipHOI onii B3ANM eTanoHHi
TecT-LUTamm rpaMno3nTUBHUX | rpamMHeraTuBHIX 6akTepii, a Takox apixaxonogibHi rpubn pogy Candida. JlocnipkeHHs BUKOHANM in vitro
3a JONOMOrO ANCKO-ANY3iiHOTO METOAY.

Peayniratu. Mig yac gocnipkeHs BCTaHOBWNK, WO edipHa onig yebpeLo numoHHosanaluHoro (Thymus x citriodorus (Pers.) Schreb.
var. «Silver Queen») mae BupaxeHy aHTubakTepianbHy Aito wopo S. aureus ATCC 25923 (giameTpun 3aTpUMKu poCTy CTaHOBUMW
14,60 + 1,52 mm)idyHriunaHy pito Candida albicans ATCC 885-6530 (29,30 + 2,82 mm). AHTUGaKTepianbHy akTUBHICTb eddipHOi onii
yebpeuyo BusBUNM wopo E. coli (19,60 + 1,85 mm). EkcnepvmeHTanbHo gosenu, LWo edipHa onig He Mana 6akTepuumaHoro BnnvBy
Ha TecT-WTam P. aeruginosa.
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BucHosku. BeraHosunm, Wwo edipHa onist ribpuaHoro Bugy Thymus x citriodorus (Pers.) Schreb. var. «Silver Queen» mae BupaxeHy
aHTUbaKTepianbHy aKTUBHICTb | NEPCNEKTUBHA A1 HACTYMHWUX OOCTIAXKEHD.

Knrouogi cnoea: Thymus x citriodorus (Pers.) Schreb. var. «Silver Queeny, aHTnbakTepianbHa akTUBHICTb, edipHa onis, Tpasa, pesu-
CTEHTHICTb, yHriLMAHA aKTUBHICTb.
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WUccnenoBaHusi aHTUGaKTepuanbHo U hyHIMLUAHON aKTUBHOCTM 3chmpHoro macna Thymus x citriodorus (Pers.) Schreb.
var. «Silver Queen»

A. H. CteweHko, A. B. MasynuH, H. H. Monuwyk

OcHoBHas npobrniema coBpeMeHHON uToTepanum — NOUCK NeKapCTBEHHbIX pacTeHWi, KoTopble obnaaany 6bl 4OCTaTOYHOW ChIpbEBOM
6a3oit 1 cogepxany bonbLLOe KONMYeCTBO GMONOrNYeckn aKTUBHBIX BeLLeCTB. JleveHne 3a60neBaHnii CUHTETUYECKMY NNEKAPCTBEHHBIMM
CpencTBamm NpUBOAUT K PasBUTUI0 PE3UCTEHTHOCTM NaTOreHHON MUKPOMIOPb! M NOSIBMIEHUIO anneprivecknx peakuuii. Mostomy Ans
peLLeHns 3Tol 3agadum HeobXxoauM NOVCK HOBbIX aHTUMUKPOOHBIX CPEACTB Ha PACTUTENbHOW OCHOBE, KOTOpble Bbinn 6bl 6e3onacHbI Npu
ANUTENBHOM MCMONMb30BaHUM 1 UMENW LUMPOKMIA CMEKTP AENCTBNS.

Llens pabotbl —unccnenoBaHne aHTMOaKTEPUanbHOM 1 (OYHMMLUMAHON aKTUBHOCTM apupHOro macna Thymus x citriodorus (Pers.) Schreb.
var. «Silver Queeny.

MaTepuans! u metogbl. ANa SKCNepUMEHTAnNbHOW YacTy UCMoNb3oBanu aupHoe mMacno Yabpeua nMMoHHonaxHywero (Thymus x
citriodorus (Pers.) Schreb. var. «Silver Queeny). Ins nsy4eHusi NpoTMBOMUKPOBHOTO 1 NPOTUBOrPUOKOBOrO AECTBUS 3hUPHOrO Macna
oTobpanu aTanoHHble TECT-LUTaMMbl TPAaMMONOXUTENBHBIX U rpamMoTpuLaTenbHbIX 6akTepui, a Takke apoxokenopobHele rpubsl poga
Candida. iccnepoBaHus NnpoBefeHb! in Vitro ¢ NOMOLLbI AMCKO-AMddY3MOHHOTO MeToaa.

Pesynkrathl. B xoae uccnefoBaHuii ycTaHOBMEHO, YTO 3hMpHOEe Macno Yabpeua nuMoHHonaxHywero (Thymus x citriodorus (Pers.)
Schreb. var. «Silver Queen») obnagaeTt BblpaxXeHHbIM aHTUBaKTepuanbHbIM AeCTBYEM MO OTHOLWEHMIO K S. aureus ATCC 25923 (gua-
MeTpbl 3aaepxku pocta coctasunu 14,60 + 1,52 mm) u Candida albicans ATCC 88-6530 (29,30 + 2,82 mm). YcTaHOBUIM aHTMbaK-
TepuanbHylo akTUBHOCTb 3PMPHOr0 Macna no oTHoLeHuto k E. coli (19,60 + 1,85 Mm). QkcnepumeHTanbHO 4okasaHo, YTo admpHoe
Macrno He UMeeT BaKTepULMAHOTO BIIMSIHUA Ha TeCT-WTaMM P. aeruginosa.

BeiBoakl. YctanoBunm, 4to acpupHoe macno rubpupHoro Bupga Thymus x citriodorus (Pers.) Schreb. var. «Silver Queen» nposiBnset
aHTUbaKTepManbHy aKTMBHOCTb U NEPCMEKTUBHO ANS AaNbHENLLMX UCCNIEA0BaHMIA.

KnioueBble crioBa: Thymus x citriodorus (Pers.) Schreb. var. «Silver Queeny, aHTubakTepuanbHas akTUBHOCTb, 3MPHOE Macno, Tpaea,
PE3NCTEHTHOCTb.
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The study of antibacterial activity is relevant to the scienti-
fic community. Resistance to antibiotics affects the disease
incidence, as well as the development of allergic reactions.
Today, the main goal of the pharmaceutical industry is to find
herbal medicines that would inhibit the growth and spread of
antibiotic-resistant microorganisms to the maximum possible
degree. Scientific data analysis indicates that essential oils of
plants and their components have an antibacterial effect. They
are low-toxic, mild, and safe to use. The essential oil can be
a highly effective supplement to the treatment of infectious
diseases. It should be noted that the production of essential
oil does not require massive expenses and is safe for people.
The little-studied species with high concentrations of essential
oil and thymol have viable research potential.

The family Lamiaceae is one of the most numerous and
widespread in the modern flora. It has up to 200 genera and
7.000 species of grasses, shrubs, and semi-shrubs, cultivated
hybrids of various species. Plants are used in modern medi-
cine, as ornamental plants in horticulture, and as industrial
Crops.

The genus Thymus L. (Thyme), one of the most famous
in this family, contains about 400 species, of which up to 50
are identified in the modern flora of Ukraine. Essential oils
and extracts are part of phytopreparations with pronounced
antimicrobial, anti-inflammatory, and antioxidant effects.

Comprehensive phytochemical study of species of the genus
Thymus L. for further study and development of phytoprepa-
rations based on them is of great practical importance in
medicine. Thymus x citriodorus (Pers.) Schreb. var. “Silver
Queen” is a natural interspecific hybrid of broad-leaved
Thymus pulegoides L. and common Thymus vulgaris L.,
which are widespread in the wild nature. Information on
the accumulation of biologically active substances for this
species in the scientific literature is limited. The genus has
a large raw material base, a long growing season, which
contributes to the accumulation of essential oil and thymol
in its composition [1-5].

Aim

The aim of the work was to study the antibacterial activity of
the essential oil of Thymus x citriodorus (Pers.) Schreb. var.
“Silver Queen” by the method of in vitro against opportunistic
pathogens of bacterial and fungal microorganisms cultures.

Materials and methods

The first step of our work was to obtain the essential oil of
Thymus x citriodorus (Pers.) Schreb. var. “Silver Queen”,
the herb of the plant was used. Plant raw materials were har-

212

AKTyanbHi MUTaHHA hapMaLeBTUYHOI | MeAVNYHOI Hayku Ta npakTvku. — 2021. — T. 14, Ne2(36)

ISSN 2306-8094
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Table 1. Studies of the antimicrobial and fungicidal activity of the oil according to the size of the zones of growth inhibition (mm) of microorganisms cultures

(x £ AX), %p =3

_ Strains and the size of the zones of growth inhibition (mm) of microorganisms cultures

Essential oil of Thymus x citriodorus | S- @ureus ATCC 25923

E. coliATCC 259220

P. aeruginosa ATCC 90270 | C. albicans ATCC 885/6530

(Pers.) Schreb. var. “Silver Queen” 14.60 + 152

19.60 + 1.85 0

29.30 + 2.82

vested during flowering in the central and south-eastern part
of Ukraine in 2017-2018 (June—October) in accordance with
the requirements of the SPU (2.3) subsection (2.3.2). Studies of
the antibacterial activity essential oils of a series of Thymus x
citriodorus (Pers.) Schreb. var. “Silver Queen” were performed
on the basis of the microbiological laboratory of ZSMU. The
studies were performed in vitro using the disco-diffusion meth-
od using reference test strains belonging to different groups of
microorganisms: Escherichia coli ATCC 25922 (gram-nega-
tive enterobacteria), Pseudomonas aeruginosa ATCC 27853
(non-fermenting gram-negative microorganisms), Candida al-
bicans ATCC 885-653 (yeast-like fungi of the genus Candida).

The experiments used 24h cultures of bacteria, from which
NS suspensions were prepared with a density of 0.5 according
to McFarland, which corresponded to 5 x 106 CFU/ml for
Candida albicans and 1.5 x 108 CFU/ml for all other micro-
organisms. Also, disks soaked with essential oil were used for
experiments. For this purpose, ready-made paper disks with
a diameter of 6 mm were used, which in laboratory practice
were normally used for impregnation with antibiotics.

The disk was immersed in essential oil for a few seconds,
after which it was dried and used in research. The day-old
culture of the test strain was seeded on the surface of Muel-
ler—Hinton agar, dried for 5-10 min, then impregnated discs
were placed on the agar surface. Plates were incubated at
35 + 1 °C for 18 h in studies with Escherichia coli, Pseu-
domonad, and Staphylococcus and for 48 h in experiments
with Candida. Sensitivity/ resistance to the essential oil was
determined by the presence/absence of growth inhibition
zones around the oil disk. The diameter of the growth inhi-
bition was measured in millimeters to an accuracy of 1 mm.
The study was performed in triplicate.

It was calculated using the standard statistical package of
the licensed program Statistica for Windows 13 (StatSoft
Inc., Ne JPZ8041382130ARCN10-J), as well as SPSS 16.0
and Microsoft Office Excel 2003).

Results

Microbiological studies have shown that the essential oil
has a significant antibacterial effect against S. aureus ATCC
25923, E. coli ATCC 259220 and fungicidal activity Candida
albicans ATCC 885/6530 (Table 1).

The essential oil has been represented by a wider range
of bactericidal action. The activity against S. aureus was
analyzed (growth retardation diameters amounted to
14.60 + 1.52), as well as for E. coli (19.60 + 1.85), and
Candida albicans (29.30 + 2.82). It was experimentally
proven that the essential oil had no bactericidal effect on
the test strain of P. aeruginosa.

Discussion

Upon analysis of the study results, we can state that in our in
vitro antibacterial studies we obtained data confirming that
the essential oil has an antibacterial effect against the refe-
rence test strains of S. aureus, C. albicans and E. coli. The
obtained results were indicated the prospect of further
research and studied of the essential oil of the little-studied
hybrid species of Thymus x citriodorus (Pers.) Schreb. var.
“Silver Queen” as a main antibacterial component for phy-
topreparations [6—11].

Conclusions

1. Upon analysis of the study results, it was found that
the essential oil of Thymus x citriodorus (Pers.) Schreb. var.
“Silver Queen” has a pronounced antibacterial effect against
the reference test strains of S. aureus ATCC 25923, C. albi-
cans and E. coli ATCC 259220.

2. The data obtained were indicated that further study of
the hybrid species had a promising medicinal perspective as
a source of herbal antibacterial drugs.

Prospects for further research. The data obtained indicate
positive further prospects for the study of essential oil of
Thymus x citriodorus (Pers.) Schreb. var. “Silver Queen” as
an active ingredient in herbal antibacterials.
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