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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 ayield 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
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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 atemperature of4 °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 ul of the sample (a solution of essential oil
in hexane, 8.0 ulper 0.5 ml) was injected into the chromatograph with a 100:1 flow separation. A mixture
of normal hydrocarbons Cs-C24 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 C8Cu2s 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
ofthe 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

Content, %

Ne RT, min RI Component HD MWE
1 2 3 4 5 6

1 7.789 a7 camphene 150 175
2 10.438 1024 ~-cymene 190 135
3 10.648 1031 1,8-cineole 54.09 66.05
4 10.792 1037 santolina alcohol 196 149
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 124 158
9 15.543 1173 santolina alcohol acetate 181 128
10 15.810 1177 terpinen-4-ol 136 081
n 17.658 1230 nordavanone 0.72 -
12 22.495 1378 a-copaene 0.37 -
13 25.809 1434 Germacrene-D 221 160
14 26.278 1500 bicyclogermacrene 2.74 14
15 26.834 1515 davana ether 329 -
16 27.079 1527 delta-cadinene 093 -
17 28.740 1580 spathulenol 4.69 423
18 28.949 1590 cis-davanone 2.37 2.59
19 30.343 1639 Unidentified component 104 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
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. 3pekeHoB, A. L. MakybaeBa, P. b. CeligaxmeToBa
«DUTOXUMUSA» XasblKapasblK FbinbIMU-eHAIpicTiK xonguHn» AK, KaparaHgpl, KasaxcraH

ARTEMISIA TRANSILIENSIS POLJAKOV 3®UNP MAWbIHbLL,
KOMMNOHEHTT1K K*"PAMbI XXOHE BNONOTUANbLL BENCEHALW LM

AHHOTauMA. TnapOAUCTUANALMS X3He KbICKa TONKbIHAbI 3KCTPaKUMA 3Ara apkbiibl anbiHraH Artemisia
transiliensis Poljakov agmp MaiibiHbIL, KOMMOHEHTNK Kypambl 3epTTengr byn pette agmp MalibiHbIL, LbIFbIMbI
Twcewwe 0,29% xsHe 0,22% kepceTn.

XpomaT-macc-CneKTpMETP/DK Tangay dfraH KonfaHy apKbiibl FMAPOAVUCTUANALNUS HITVXKeaHAe aNblHraH
aup malibiHaa 19 KOMMOHEHTTLY, 6ap eKeHAT aHblKTangpl, onapabiy, 18-i caiikecTeHdipingi. Byn peTTe xpomat-
Macc-CreKTPOMETP 3Ara apKblibl MUKPOTOMKbIHABI 3KCTPaKUMAMEH anblHraH atup MaibiHga 13 KOMMOHeHT
aHbIKTangpl, onapapiy, 12-i calikecteHaipingi. Xpomar-mMacc'-CneKTpMeTp/K Tangay aframeH lie xxycaHblHaH 6esLu
anblHraH 3up MaiinapbiHbIL, YArinepi MOHOTEPMEHAEPAIL, >Korapbl MefwepiMeH cunaTTanaTbiHbl aHbIKTagbl.
OHparbl Herisri KOMNoHeHTTep 1,8-LuHeon mMeH Kamgopa 60nbin caHanagbl. byn peTTe KbiCKa TOMKbIHAbI 3KCTPaK-
LS 3Aici apKbinbl 6eAin anblHraH agup MaibiH 1,8-LUMHe0N Ke3i peTiHae NanganaHyra 6onadsb!.

Benin anbiHraH amp mMainnapbiHbIL, MUKPOOKa XX3He KabblHyra Kapchl 6e1CeHALL N 3epTTengi.

MwukpobKa Kapcbl GenceHAinik HaTmkea 6OMbIHWA KbICKA TOKbIHABI 3KCTPakuMsi 3ara HerisiHge 6enin
anbiHraH Artemisia transiliensis Poljakov acup maiibl Staphylococcus aureus, Bacillus subtilis rpamo6akTe-
pusinapbiHa Kapcbl OpTaLla aikbiH 6enceHAiNiK TaHbITaTblHbl aHbIKTa1Abl. AN TUAPOAUCTUNNALMNA 3ATAMEH a/lbIHTaH
3thup Maiibl MMKPOOKa Kapcbl 3/1a3 6enceHAlKke me. KabbiHyra Kapcbl acepfi aHbiKTay KesiHae rMapoaucTuins-
uma sgicimeH anbiHraH Artemisia transiliensis Poljakov admp maiibl 25 Mr/Kr fo3afa XiTi 3KCCyAaTMBM peakuus
mogeniHge «Hatpuit guknogeHari» canbiCTbipy npenapaTbiMeH CabICTbIpyra KeneTiH kabblHyra Kapcbl GenceHgi
eKeHAir aHbIKTaNabl.

TYWiH ce3gep: Artemisia transiliensis Poljakov, rugpogmctunnauus, KbiCka TONKbIHABI 3KCTPaKUms, admp
malibl, FX-MC, 61onorusnbik 6enceHfLLK.

C. M. AgekeHos, A. V. MakybaeBa, P. b. CeligaxmeToBa
AO «MexayHapoAHbIii Hay4HO-MPOU3BOACTBEHHDBIN XONANHT «PUTOXMMUSA», KaparaHaa, KasaxcraH

KOMMOHEHTHbIN COCTAB U BUOIOTMUYECKAA AKTUBHOCTb
SPVPHOIO MACNAARTEMISIA TRANSILIENSIS POLJAKOV

AHHOTauma. M3yyeHbl KOMMOHEHTHbIE COCTaBbl 3(hMpHbIX Macen Artemisia transiliensis Poljakov (nosbiHM
3aUUIACKOIA), MOMYYEHHbIX METOAamW TUAPOAUCTUNNALMM WM MUKPOBOMHOBOW 3KCTpakumu. [Mpu 3TOM BbIXOS
ampHbIX Macen coctasnn 0.29 % un 0.22 % COOTBETCTBEHHO.
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MeTogom XpomaTo-Macc-CreKTPOMETPUYECKOrO aHaIn3a YCTaHOB/IEHO, YTO B 3(MMPHOM Macne, Moy4yeHHoro
METOLOM FMAPOAUCTUNNALMM, 0BHAPYXEHO 19 KOMMOHEHTOB, U3 HUX UAeHTUdUUMpoBaHo 18. Mpu 3TOM METOA0M
XPOMAT0-Macc-CrneKTPOMETPUN B 3(IMPHOM Macse, MOJTy4YeHHOr0 MWKPOBOSIHOBOM 3KCTpakumeil, 06HapyXeHo
13 KOMMOHEHTOB, U3 HUX MAEHTU(MUMPOBaHO 12. BbigeneHHble 06paslbl 3MPHLIX Macen MOMbIHW 3aUnACKON
XapaKTepu3yHoTCa BbICOKUM COLEpXKaHWeM MOHOTEPMEHOB, F4e OCHOBHbIMW KOMMNOHEHTaMy ABAAOTCA 1,8-LyHeon n
Kamehopa. Mpu 3TOM 3MpHOE MAcno, BbigeNeHHOe METOAOM MUKPOBOMHOBON 3KCTPaKLMM, MOXHO WMCMO/Mb30BaTh B
KayecTBe UCTOYHMKA 1,8-LMHeona.

VccnepoBaHa aHTVMUKPOGHAs 1 MPOTUBOBOCMANNTENIbHAA AKTUBHOCTb BblAe/IEHHbIX 3(MPHbIX Macen.

Mo pesynbTaTaM OGUMOCKPWHUHIA YCTaHOBMEHO, 4TO 3upHoe Macno Artemisia transiliensis Poljakov,
BbleNeHHOe MeTOLOM MMWKPOBOJSIHOBOM 3KCTpakuuW, 061afaeT YMepeHHO-BbIPaXKEHHOW aHTUMMKPOOHON aKTuB-
HOCTbIO B OTHOLLIEHUW FpamnonoxuTenbHbix 6akTepwmii Staphylococcus aureus, Bacillus subtilis. Torga kak aupHoe
Macno, Nofy4YeHHOe METOLOM FMAPOAMCTUNNALMM, 06naaaeT cnaboi aHTMMKPOOHOIM akTMBHOCTLIO. pun onpege-
NEHUM MPOTMBOBOCMA/IUTENIBHONO [EACTBMS YCTaHOBMIEHO, YTO 3dmpHOe macno Artemisia transiliensis Poljakov,
MoslyYeHHOE METOZOM TUAPOAMCTUANAUMK, B fo3e 25 MI/Kr 06M1afaeT BbIPaXXEHHOW NPOTMBOBOCMANNTE/LHON
aKTMBHOCTbIO, COMOCTaBMMOM C NpenapaToM cpaBHeHWs «[AnKnodeHaK HaTpUA» Ha MOAENN OCTPOIA 3KCCYAaTUBHOM
peakuum.

KntoueBble cnosa: Artemisia transiliensis Poljakov, rugpogucTunnaums, MUKPOBOMHOBAA 3KCTPaKLMA,
3(hMpHOe Macsno, XpoMaTo-Macc-CneKTPOMeTpUs, B1MONOTrMUYECKas akTUBHOCTb.
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