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COMPONENT COMPOSITION
AND BIOLOGICAL ACTIVITY OF ESSENTIAL OIL
OF ARTEMISIA TRANSILIENSIS POLJAKOV

Abstract. The component compositions of Artemisia transiliensis Poljakov essential oils obtained by hydro
distillation and microwave extraction were studied. The essential oils obtained by the above-mentioned methods,
have a yield of 0.29% and 0.22%, respectively.

Using chromatographic-mass spectrometric analysis, it was determined that in essential oil obtained by hydro
distillation, 19 components were detected, 18 of which were identified. In addition, 13 components were detected by
chromatography-mass spectrometry in the essential oil obtained by microwave extraction, 12 of which were
identified. The isolated samples of Artemisia transiliensis Poljakov essential oils are characterized by a high content
of monoterpenes, where the main components are 1,8-cineole and camphor. In addition, the essential oil isolated by
microwave extraction can be used as a source of 1,8-cineole.

Antimicrobial and anti-inflammatory activity of isolated essential oils was studied.

According to the results of antimicrobial activity, it was established that the essential oil of Artemisia
transiliensis Poljakov, isolated by microwave extraction, exhibits moderate activity against gram-positive bacteria
Staphylococcus aureus, Bacillus subtilis. While the essential oil obtained by hydro distillation has a weak
antimicrobial activity. When determining the anti-inflammatory activity, it was established that the essential oil of
Artemisia transiliensis Poljakov, obtained by the method of hydro distillation, at a dose of 25 mg/kg, has a
pronounced anti-inflammatory activity comparable to the comparison drug “Diclofenac sodium” on the model of
acute exudative reaction.

Key words: Artemisia transiliensis Poljakov, hydro distillation, microwave extraction, essential oil, gas
chromatography-mass spectrometry, biological activity.

Introduction. On the territory of Kazakhstan, 81 species of the wormwood genus (Artemisia L.)
grow, 16 of which are endemic [1].

As objects of study, wormwood is of great interest as a source of essential oils with a high content of
biologically active components.

Artemisia transiliensis Poljakov is an endemic species; according to earlier chemical studies, its
essential oil is pale green or light yellow, containing organic acids - 7%, phenols - 4.65%, cineole -
58.42%, thujone - 14-17% and, presumably, isobutyraldehyde [2].
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We studied the component composition of the essential oil of Artemisia transiliensis Poljakov,
obtained by hydro distillation and microwave extraction. The antimicrobial activity and anti-inflammatory
effect of essential oils samples obtained by different methods are determined.

Materials and research methods. Raw materials of the aerial part (anthodiums, buds, leaves) of
Artemisia transiliensis Poljakov was gathered in July 2019 in the eastern outskirts of the village
Tastybastau, Talgarskiy district of Almaty region.

Essential oil was obtained by hydrodistillation on a Clevenger apparatus for 2 hours, then dried over
anhydrous sodium sulfate and stored in closed vials in a dark place at a temperature of 4 °C.

By a microwave extraction method on an NEOS Essential Oils System, an essential oil was obtained
at atmospheric pressure of 101.325 kPa. 100 g of raw material was loaded into a 2-liter measuring cup and
water was poured so that 1/3 of the cup remained empty. Technological mode: extraction time - 90 min,
temperature - 100 °C, emitting power - 550 W.

Chromatography-mass spectrometric analysis of the essential oil sample was carried out using an
Agilent 6890 gas chromatograph equipped with an MSD 5973 mass-selective detector on an HP5
capillary column (5% diphenyl and 95% dimethylsiloxane, 30m x 0.25mm x 0.25mm (film thickness)).
The temperature of injector is 280 °C. The column temperature was programmed as follows: 2 min at
50 °C, temperature increase at a speed of 4 deg/min to 240 °C, and then at a rate of 20 deg/min to 280 °C,
isothermal period of 5 min. Helium (1.0 ml/min) was used as the carrier gas. The conditions of the mass
selective detector were as follows: an ionization voltage of 70 eV, a data collection range of
30-650 a.m.u., and a data acquisition speed of 1.2 scans/s. 1.0 pl of the sample (a solution of essential oil
in hexane, 8.0 pl per 0.5 ml) was injected into the chromatograph with a 100:1 flow separation. A mixture
of normal hydrocarbons Cg—C,4 was added to the sample as a standard for determining linear retention
indices.

The components of essential oils were identified by comparing their mass spectra and linear retention
indices (relative to Cg-Cy4 alkanes) with the data presented in the database [3]. Quantitative analysis was
performed by the method of internal normalization for the areas of gas chromatographic peaks calculated
using the Agilent ChemStation package without using correction coefficients. The sum of the peak areas
of the components with linear retention indices in the range of 900-2200 was taken for 100%.

The antimicrobial activity of essential oils samples was determined on strains of gram-positive
bacteria Staphylococcus aureus, Bacillus subtilis, gram-negative strains of Escherichia coli, Pseudomonas
aeruginosa and on Candida albicans yeast fungus by agar diffusion method (wells). Comparison
preparations - lincomycin hydrochloride for bacteria and nystatin for C. albicans yeast fungus [4].

Anti-inflammatory activity was studied on the model of acute exudative reaction with the comparison
drug “Diclofenac sodium” at a dose of 25 mg/kg [5].

Results and discussion. Essential oils were obtained by hydrodistillation using a Clevenger
apparatus and microwave extraction on an NEOS apparatus. The essential oils obtained by the above-
mentioned methods are mobile yellow liquids with a characteristic odor. The yield of essential oils
obtained by hydrodistillation and microwave extraction was 0.29% and 0.22%, respectively (in terms of
air-dry raw materials).

The composition of the essential oils was studied by GC-MS method with an Agilent 6890/5973C
mass selective detector.

According to chromatography-mass spectrometry in essential oil obtained by hydro distillation,
19 components were detected, 18 of which were identified. The main components are (in%): 1,8-cineole
(1) - 54.09, camphor (2) - 16.52, spathulenol - 4.69. The part of identified essential oil components was
98.95%. Essential oil mainly contains monoterpenes - 81.63%, sesquiterpenes - 17.32% and unidentified
components - 1.04%.

In addition, 13 components were detected by chromatography-mass spectrometry in the essential oil
obtained by microwave extraction, 12 of which were identified. The main components are (in %):
1,8-cineole (1) - 66.05, camphor (2) - 15.00, spathulenol - 4.23. The proportion of identified essential oil
components was 99.14%. Essential oil mainly contains monoterpenes - 89.31%, sesquiterpenes -
9.83% and unidentified components - 0.84% (table).
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The main components of essential oils of Artemisia transiliensis Poljakov,

isolated by hydrodistillation and microwave extraction methods

Ne RT, min RI Component Content, %
HD MWE

1 2 3 4 5 6

1 7.789 947 camphene 1.50 1.75
2 10.438 1024 p-cymene 1.90 1.35
3 10.648 1031 1,8-cineole 54.09 66.05
4 10.792 1037 santolina alcohol 1.96 1.49
5 11.362 1070 trans-arbusculone 0.66 -

6 14.618 1144 camphor 16.52 15.00
7 15.304 1163 cis-chrysanthenol 0.59 -

8 15.384 1166 borneol 1.24 1.58
9 15.543 1173 santolina alcohol acetate 1.81 1.28
10 15.810 1177 terpinen-4-ol 1.36 0.81
11 17.658 1230 nordavanone 0.72 -
12 22.495 1378 o-copaene 0.37 -
13 25.809 1484 Germacrene-D 2.21 1.60
14 26.278 1500 bicyclogermacrene 2.74 1.41
15 26.834 1515 davana ether 3.29 -
16 27.079 1527 delta-cadinene 0.93 -
17 28.740 1580 spathulenol 4.69 4.23
18 28.949 1590 cis-davanone 2.37 2.59
19 30.343 1639 Unidentified component 1.04 0.84

HD - hydro distillation, MWE — microwave extraction.

The table shows that in the essential oil obtained by microwave extraction, the quantitative content of
1, 8-cineole (1) is relatively predominant than in the essential oil extracted by hydro distillation. In
contrast to previous studies [2], thujone was not found in the essential oil of Artemisia transiliensis

Poljakov.

The antimicrobial activity of essential oils of Artemisia transiliensis Poljakov was studied on strains
of gram-positive bacteria Staphylococcus aureus, Bacillus subtilis, on gram-negative strains of
Escherichia coli, Pseudomonas aeruginosa and on Candida albicans yeast fungi by agar diffusion method

(wells).

According to the results of biological screening, it was established that essential oil of Artemisia
transiliensis Poljakov, isolated by microwave extraction, shows moderate activity against gram-positive
bacteria Staphylococcus aureus, Bacillus subtilis. Whereas the essential oil obtained by hydro distillation

M

has a weak antimicrobial activity.

@
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Anti-inflammatory activity was studied on the model of acute exudative reaction in outbred white
rats. It was found that the essential oil of Artemisia transiliensis Poljakov, obtained by the method of
hydro distillation, at a dose of 25 mg/kg, has a pronounced anti-inflammatory activity comparable to the
comparison drug “Diclofenac sodium” on the model of acute exudative reaction. And the essential oil of
Artemisia transiliensis Poljakov, isolated by microwave extraction, at a dose of 25 mg/kg did not show
anti-inflammatory activity.

Conclusion. Thus, for the first time, by the methods of hydro distillation and microwave extraction,
essential oils from Artemisia transiliensis Poljakov were isolated and their compositions were studied.

According to GC-MS analysis, it was established that the essential oil of Artemisia transiliensis
Poljakov contains a quantitative content of monoterpenes, where the main components of the essential oil
are 1,8-cineole and camphor. However, the essential oil isolated by microwave extraction can be used as a
source of 1,8-cineole. The use of the microwave extraction method is economical and shortens the process
of essential oil production.

Essential oil of Artemisia transiliensis Poljakov isolated by hydro distillation method exhibits
pronounced anti-inflammatory activity in the acute exudative reaction model.

C. M. OnekenoB, A. . MakybaeBa, P. b. CeiinaxmeroBa
«DUTOXUMUS XaTBIKAPAJIBIK FEUTBIMA-0HAIpicTiK XonauHri» AK, Kapararnsl, Kazakcran

ARTEMISIA TRANSILIENSIS POLJAKOV Y®HUP MAWBIHbIH
KOMIOHEHTTIK KYPAMBI ’KOoHE BUOJIOTI'UAJIBIK BEJICEHALIITT

AHHOTanMsl. [MIpOIMCTMILIALMS JKOHE KbICKA TOJIKBIHIBI OKCTPAKIMs OSAiCi apKbUIbl alibiHFaH Artemisia
transiliensis Poljakov s¢up MalbIHBIH KOMIIOHEHTTIK Kypambl 3epTTeiii. byn perre sdup MailbIHBIH LIBIFBIMBI
tuiciame 0,29% xone 0,22% xepcerTi.

Xpomar-Macc-CreKTPMETPIIK Tajljay OAICIH KOJJaHy apKbUIbl THAPOAWMCTIILISLIUS HOTIIKECIHAE albIHFaH
a¢up MaiipiHAa 19 KOMIIOHEHTTIH Oap €KEeHIIri aHBIKTAJIBI, oMapaslH 18-1 coifikectenamipinai. bynm perre xpomat-
MacC-CIIEKTPOMETP diCi apKbUIbI MHKPOTOJKBIH/ABI JKCTPAKLIUSMEH ajblHFaH 3(up MaibiHAa 13 KOMIOHEHT
aHBIKTAJIBL, ONapablH 12-1 colikecTeHIipinai. XpoMaT-Macc-CHEKTPMETPIIIK Tajaay daiciMer [ie sxycansiHaH Oeurir
anplHFaH 3(Up MalapbIHBIH YJTUIEpI MOHOTEPHEHJEPIIH >KOFapbl MOJIIEpIMEeH CHIATTANaThIHBI AHBIKTAJIbI.
OHparbl Heri3ri koMrnoHeHTTep 1,8-1mHeon MeH kaMdopa O00bI cananaabl. byl peTTe KbICKa TONKBIHIBI DKCTPaK-
LSt 9/1iC1 apKbUIBI O6Iin anbiHFaH 3¢up MaiibiH 1,8-1MHe0N KO3l peTine naiananyra 0onaibl.

Beuin anbiaran 3¢up MainapbIHBIH MUKPOOKa jkoHE KaObIHyFa KapChl OCJICEH I 3epTTeN .

MukpoOka Kapchl OCJICCHIUTIK HOTH)KECI OOMBIHINA KBICKA TOJIKBIHIBI JKCTPAKIMs OMdici HeriziHme Oeurir
aneiHFaH Artemisia transiliensis Poljakov a¢up wmaitel Staphylococcus aureus, Bacillus subtilis rpamobakTe-
pHsIIapbiHa Kapchl OpTalia aiKbIH OEICEeH IUIIK TaHBITAaThIHBI AaHBIKTAJIBI. AJl THIPOIUCTHILISLMS 9iCIMEH allbIHFaH
a¢up Maibl MUKpoOKa Kapchl aici3 Oencenainikke ne. KaObiHyFa Kapchl acep/ii aHbIKTay Ke3iHAe THAPOANCTHILIS-
U OMiciMeH albIHFaH Artemisia transiliensis Poljakov a¢up maiier 25 Mr/Kr mo3afa KiTi 9KCCYIaTHUBTI PEaKIIUs
Monemiane «Hatpuit gukirodeHari» canbICTBIpy IpenapaThIMEH CaJbICTRIPYFa KeNeTiH KaObIHyFa Kapchl OelceHmi
€KEHIIT] aHBIKTAJIIBI.

Tyiiin ce3mep: Artemisia transiliensis Poljakov, TuapomucTHsAIus, KpICKa TOJNKBIHIABI SKCTPAKIUs, dPHP
maiibl, ' X-MC, OMOJIOrHsIIBIK, O€ICEHTITIK.

C. M. Anexenos, A. . Maky6aeBa, P. b. CeiinaxmeroBa
AO «MexmyHapOIHBIH HAyYHO-IIPOU3BOACTBEHHBIN XonauHr «@utoxumusy, Kaparanma, Kazaxcran

KOMITIOHEHTHBII COCTAB U BUOJIOTHUYECKAS AKTUBHOCTD
IOUPHOI'O MACJIA ARTEMISIA TRANSILIENSIS POLJAKOV

AnHoTanusi. V3ydeHbl KOMIIOHEHTHBIE COCTaBbI 3(PUpPHBIX Macen Artemisia transiliensis Poljakov (monbHn
3aWJIMICKOM), TONyYSHHBIX METOJaMH T'MIPOJUCTHIULILIMHA W MHKPOBOJHOBOHM sKcTpakiuu. IIpm 3TOM BBIXOX
s¢upubIX Macen coctaBui 0.29 % u 0.22 % cCOOTBETCTBEHHO.

— § —
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MeTo10M XpOMAaTO-MaCC-CIEKTPOMETPHUYECKOrO aHAlIM3a YCTAHOBIIEHO, YTO B I(UPHOM Macie, MOJIy4eHHOTO
METOZOM THAPOTUCTHLISAINH, OOHAPYXKEeHO 19 KOMIIOHEHTOB, U3 HUX HAeHTHHUIHIpoBaHo 18. IIpu sTOM MeTomOM
XPOMATO-MaCC-CIIEKTPOMETPHH B I(PHUPHOM Macie, MOJTyYEHHOTO0 MHKPOBOJIHOBOW JKCTPAKIUEH, OOHApPYKEHO
13 KOMITOHEHTOB, M3 HHUX HACHTHQHUIHPOBAaHO 12. BbimeneHHbIe 00pasibl d3PUPHBIX Mace MOJBIHA 3aMITHHCKON
XapaKTEePU3YIOTCSl BHICOKUM COJICPIKaHHEM MOHOTEPIICHOB, I/le OCHOBHBIMH KOMIIOHEHTaMH SIBISIFOTCS 1,8-1MHEON 1
kamdopa. [Ipu arom 3¢hupHOE Macio, BbIZCICHHOE METOJIOM MHUKPOBOJIHOBOW IKCTPAKIIMHU, MOKHO HCIOJIB30BATh B
KayecTBE UCTOYHHMKA 1,8-1[uHeoIa.

I/ICCHC}IOBaHa aHTI/lMl/IKpO6Haﬂ " MPOTHUBOBOCHIATINTE/IbHASA AKTUBHOCTD BBIACJICHHBIX 3(1)I/IpHI)IX Macell.

[lo pesynbratam OHOCKpUHMHIa YCTaHOBJEHO, 4YTO J(QuUpHOE Macio Artemisia transiliensis Poljakov,
BBIJICJICHHOE METOJOM MHKPOBOJHOBOM 3KCTPakIMM, 00JNagaeT yMEepeHHO-BBIPAKEHHON aHTUMHUKPOOHOW aKTHUB-
HOCTBIO B OTHOIICHUH IPaMITIOJIOXKHUTENBHEIX Oaktepuil Staphylococcus aureus, Bacillus subtilis. Torna xak a¢upHoe
MacJo, MOJy4eHHOE METOJIOM THIPOANCTHILIALNY, 00nanaer cnaboll aHTUMUKPOOHOH akTHBHOCTHIO. [Ipu ompene-
JICHUN TMPOTHBOBOCIIAHUTEIEHOTO NIEHCTBUS yCTAHOBIEHO, UYTO 3(UpHOE Macio Artemisia transiliensis Poljakov,
MOJY4YEHHOE METOMOM THIAPOJUCTHIULALMU, B J103€¢ 25 MI/Kr 00JajaeT BBIPRKEHHOH MPOTHBOBOCHIAIUTEIBHON
aKTUBHOCTBIO, COITOCTaBUMOH C TIpenapaToM cpaBHEHUS «/IMKiIopeHak HaTprsD» Ha MOJEIN OCTPOH AKCCYIaTUBHOM
peakuuu.

KawueBble cnoBa: Artemisia transiliensis Poljakov, rumpoaucTUIUISLIUS, MHUKPOBOJHOBAs OSKCTpaKIMs,
a(HUpHOE MACIIO0, XPOMATO-MACC-CIIEKTPOMETPHSI, OHOJIOTHYECKAast aKTUBHOCTb.
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