W N ”
OerIHaﬂbHI AoCniAKeHHA — Orlglnal research

Research of the chemical composition of Artemisia tschernieviana
Bess. by gas chromatography method with mass detection

O. I. Panasenko®@EF, V. |. Mozul*BE, O. M. Denysenko”BE, |. |. Aksonova®*CP V. V. Holovkin®E

Zaporizhzhia State Medical University, Ukraine

A - research concept and design; B — collection and/or assembly of data; C — data analysis and interpretation; D — writing the article;
E — critical revision of the article; F — final approval of the article

The aim of the work was to study chromato-mass spectroscopic of Artemisia tschernieviana Bess. grass and to establish possible prospects
for the use of this plant in medical practice.

Materials and methods. Artemisia tschernieviana Bess. grass was chosen as the object of research. Raw materials were collected
in July 2021 in the flowering phase (Zaporizhzhia). The tincture was obtained by maceration and the raw material was extracted with
methyl alcohol at room temperature for 10 days according to the method of making tinctures. The study of the chemical composition of
Artemisia tschernieviana Bess. Grass was carried out using gas chromatograph Agilent 7890B GC System (Agilent, Santa Clara, CA,
USA) with mass spectrometric detector Agilent 5977 BGC/MSD (Agilent, Santa Clara, CA, USA) and chromatographic column DB-5ms
(30 m x 250 um % 0.25 um).

Results. During the study it was found that the composition of Artemisia tschernieviana Bess. grass includes 21 compounds (2 in
the isomeric state). B-myrcene (17.22 %), sabinene (14.54 %), 2-(4a,8-dimethyl-7-ox0-1,2,3,4,4a,7-hexahydronaphthalen-2-yl) propionic
acid (11.57 %), 2-dodecen-1-yl-succinic anhydride (10.84 %) and chamazulene (9.02 %) accounted for the largest percentage.

According to the literature review, myrcene has antibacterial, anesthetic and analgesic effects. Sabinene is characterized by antibacterial
action. 2-(4a,8-dimethyl-7-ox0-1,2,3,4,4a,7-hexahydronaphthalen-2-yl)-propionic acid is a fatty acid with possible antibacterial and
anti-inflammatory activity. 2-dodecen-1-yl-succinic anhydride is used to produce anhydride-modified form of insulin that can be used in
the treatment of diabetes. Hamazulen has anti-inflammatory activity.

Conclusions. In view of all the above, we can conclude that Arfemisia tschernieviana Bess. grass can be recommended for further
research as a source of potential anti-inflammatory and antibacterial agents.

Key words: Artemisia tschernieviana, GS-MS, component composition, quantitative content, anti-inflammatory effect, antidiabetic effect,
antibacterial effect.
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DocnigxeHHa ximiuHoro cknagy Artemisia tschernieviana Bess. MeTofoM razoBoi xpomatorpadii 3 mac-geTekLieto
O. I. ManaceHko, B. I. Mosynb, O. M. leHuceHko, |. I. AkcboHoBa, B. B. lonoskiH

MeTa po60oTH — BU3Ha4YEHHS XiMiYHOTO Cknagy nonvHy YepHsaesa Tpasw, BCTAHOBMEHHS MEPCMEKTUBHOCTI ii AOCTIMKEHHS Sk NOTEHLHOTO
[xepena nikapcbkux 3acobiB 3 aHT1bakTepianbHOK0 Ta NPOTM3ananbHoO AisMu.

Matepianu Ta metoau. OB’ekT gocnimkeHHs — nonuHy YepHsieBa Tpasa. CvpoBuHy 3idpanu B nunHi 2021 poky y ¢asy uBiTiHHSA (M. 3a-
nopixoks). Hactoliky ogepxkanu MeToA0M MaLepalii, CUpOBMHY eKCTparyBany METMIOBUM CIMPTOM 3a KiIMHaTHOI TeMnepaTtypy NpoTaroM
10 gHiB BIONOBIAHO 4O METOAMKM BUTOTOBMEHHS HAaCTOMOK. XiMiYHWI CKag HaCTOWKM BUBYanu 3a AOMOMOrOK ra3oBoro Xxpomarorpada
Agilent 7890B GC System (Agilent, CaHta-Knapa, KanicopHis, CLLA) 3 mac-cnektpometpuunnm getektopom Agilent 5977 BGC/MSD
(Agilent, Santa Clara, CA, CLLUA) Ta xpomatorpadiuHoi konoHku DB-5ms (30 m x 250 Mkm x 0,25 MKkm).

PesyniraTtu. Y pesynstati focnigpkeHHs BCTaHOBUMH, O NOMKUHY YepHseBa TpaBa MiCTUTL 21 Cnonyky (2 — B isOMepHOMY CTaHi). Hanbinb-
LUMIA BiACOTOK cTaHoBWM B-MipueH (17,22 %), cabiHeH (14,54 %), 2-(4a,8-oumetun-7-okco-1,2,3,4,4a,7-rekcarigpoHadtaneH-2-in)-npo-
nioHosa kucnota (11,57 %), 2-noneueH-1-in-cykunHosuin anrinpua (10,84 %), xamasyneH (9,02 %). Bigomo, o mipueHy nputamaHHa
aHTnbakTepianbHa, 3HebontoBanbHa Ta aHanretnyHa Aji. [ins cabiHeHy xapaktepHa aHTubakTepianbHa aid. 2-(4a,8-gumerun-7-ok-
co-1,2,3,4,4a,7-rexcarinpoHadraneH-2-in)-nponioHoBa K1CMoTa — XXMPHa KCIoTa 3 MOXIIMBOKO aHTUBaKTepianbHO Ta NpoTM3anasnbHoK
aKTUBHICTI0. 2-AoAeLleH-1-in-CyKUMHOBWIA aHriapua BUKOPUCTOBYIOTb ANt OTPUMAHHS aHriapva-MoandgikoBaHoi hopmu iHCYRiHY, SKWiA
MOXHa 3aCTOCOBYBaTHW B Tepanii LyKpoBOro Aiabery. XamasyrneH xapakTepuayeTbCs NpoTM3anarnbHo Ji€to.
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BucHoBku. MonuHy YepHsesa TpaBy MOXHa pekoMeHAyBaTh AN HACTYNHUX JOCMIMKeHb K NOTEHUiiHE MKepeno npoTudananbHmx Ta
aHTMbakTepianbHKX 3acobiB.

Kniouogi crniosa: Artemisia tschernieviana, GS-MS, KOMNOHEHTHWI cknag, KiNbKiCHUIA BMICT, NpoTr3ananbHuin edekT, NpoTuaiabeTnyHum
edhekT, aHTUbaKTepianbHU edpekT.

AxTyanbHi nuTaHHA hapmaLeBTUYHOI | MeAUYHOI HayKu Ta npakTuku. 2021. T. 14, Ne 3(37). C. 282-286

WUccnepoBanue xumuueckoro coctaBa Artemisia tschernieviana Bess. MeTofom raszoBoii xpomatorpadoum ¢ macc-aetekumen
A. . Nanacerko, B. N. Mosynb, O. H. denncerko, . N. AkcéHoga, B. B. MonoskuH

Lenb paﬁOTbI —onpegeneHne xmMMn4eckoro coctasa nonbIiHA blepHﬂeBa TpaBbl, yCTAHOBIIEHNE NEPCNEKTUBHOCTU €€ nccnenoBaHns kak
NOoTEeHUManbHOro UCTOYHUKA NieKapCTBEHHbIX CPEACTB C aHTI/I6aKTepI/IaJ'IbeIM M npoTMBoBoCnannUTENbHbIM OENCTBUSMN.

Matepuanbl n metoasl. OGbeKT nccnenoBaHus — nonbiHM YepHsieBa Tpasa. Cbipbé cobpaHo B uione 2021 roga B hasy LBETEHUS
(. 3anopoxbe). HacTonky nonyyany METOAOM MavepaLmm, Cbipbe 3KCTparnpoBany MeTUIOBbLIM CMIMPTOM MPY KOMHATHOMN Temnepartype
B TeyeHne 10 aHelt B COOTBETCTBUM C METOAMKOW U3rOTOBMNEHNSI HACTOEK. XMMMNYECKUIA COCTaB HAaCTOMKM N3y4Ynnn C MOMOLLbHO Fa30BOr0
xpomartorpada Agilent 7890B GC System (Agilent, CaHta-Knapa, Kanudophus, CLUA) c macc-cnekTpomeTpudeckum getektopom Agilent
5977 BGC/MSD (Agilent, Santa Clara, CA, CLUA) n xpomatorpacmyeckon konoHku DB-5ms (30 m x 250 mkm x 0,25 MKm).

Pesynkrathl. B X0A€e nccnenosaHns yCTaHOBNEHO, YTO MOMbIHK YepHsieBa TpaBa CoORepPXUT 21 COeANHEHE (2 — B I3OMEPHOM COCTOSHUN).
HanGonbLumii npoueHT coctasunu B-mupueH (17,22 %), cabuHeH (14,54 %), 2-(4a,8-aumetnn-7-okco-1,2,3,4,4a,7-rekcarugpoHadTa-
neH-2-un)-nponuoHosas kucnota (11,57 %), 2-gopeuer-1-un-cykumnHosbi aHruapug (10,84 %) n xamasyneH (9,02 %).

13B€CTHO, YTO MUPLIEH XapaKTepuayeTcs aHTMbaKTepuanbHbIM, aHECTE3VPYIOLLIMM M aHanbresvpyloLmm geiicteuamn. CabuHeH nposienseT
aHTMbaKkTepuanbHoe aeiictame. 2-(4a,8-oumeTun-7-okco-1,2,3,4,4a,7-rekcarngpoHadhtaneH-2-1n)-nponvoHoBast KUCNoTa — KUpHast KucrnoTa
C BEPOSATHBIM aHTMOaKTepManbHLIM U NPOTUBOBOCTANUTENBHLIM 3 dekTamm. 2-gofeLieH-1-1n-CyKLUMHOBBIN aHrMAPWE UCTONb3YHOT ANS
nonyyYyeHns aHrnapua-MoandULMPOBaHHOM (hOPMbI MHCYNMHA, KOTOPbI MOXHO NPUMEHSTL B Tepanuu caxapHoro Anaberta. XamasyneH
obrnagaeT NpoTMBOBOCNANUTENbHLIM AEACTBUEM.

Brisogb!. MonbiHu LJepHﬂeBa TpaBa MOXeT ObITb pekomeHaoBaHa and JanbHENLWNX CCNefoBaHMWIA Kak MCTOYHMK NOTEHLMANbHbIX npo-
TBOBOCNANNTENbHbIX N aHTVI68KTepVIaJ'IbeIX cpencts.

KnioueBsle cnosa: Artemisia tschernieviana, GS-MS, KOMNOHEHTHbIN COCTaB, KONMYECTBEHHOE COAePXKaHWe, MPOTMBOBOCNANMTESbHbIN

athbekT, npoTmBoanabeTnyeckuin ahdekT, aHTMbakTepuanbHblii AEEKT.

AkTyanbHble BOnpochl hapMaLeBTUYECKON U MeAULIMHCKON Hayku U npakTuku. 2021. T. 14, Ne 3(37). C. 282-286

The genus Artemisia is one of the largest and most common
plants in the family Asteraceae [1,2]. It has more than 400
species that grow mainly throughout the northern hemisphere,
in the temperate zone of Eurasia, in North and South Africa,
North America [3]. There are 22 species on the territory of
Ukraine. Representatives of the genus are mainly annual,
biennial, and perennial herbaceous plants or shrubs, usually
aromatic [4,5].

Many species of Artemisia are the subject of research by
scientists from around the world. In particular, this is due
to the complex chemical composition of these plants and
the presence of a wide range of biological effects [6,7]. Thus,
several scientists confirm the presence of cytotoxic and anti-
tumor effects in some species of the genus [8]. For example,
German scientists have confirmed the high effectiveness of
Artemisia annua L. extract against breast cancer [9]. Pakistani
researchers describe the presence of antitumor, cytotoxic,
antimalarial, and antidiabetic effects in Artemisia maritima L.
[10]. A wide range of biological action is characteristic of
Artemisia absinthium L. Thus, there are data on its use as an
antioxidant, antifungal, antimicrobial, anthelmintic, antiul-
cer, hepatoprotective, and analgesic [11]. A similar effect is
characteristic of Artemisia nilagirica L. [12].

However, the further literature review revealed a lack of
information on the chemical composition and use of Arte-
misia tschernieviana Bess. This confirms the feasibility and
relevance of research in this area.

Aim
The aim of the work was to study chromato-mass spectro-

scopic of Artemisia tschernieviana Bess. grass and to establish
possible prospects for the use of this plant in medical practice.

Materials and methods

Plant materials. The object of the study was Artemisia
tschernieviana Bess. grass. Raw materials were collect-
ed in July 2021 in the flowering phase (Zaporizhzhia,
Ukraine).

Extraction. The tincture was obtained by maceration, and
the raw material was extracted with methyl alcohol at room
temperature for 10 days according to the method of making
tinctures. 0.1 ml of the extract was placed in a 1 ml micro
flask and made up to 0.5 ml with methanol [13].

Equipment. Qualitative and quantitative determination
of active compounds was carried out at the Department of
Natural Sciences for Foreign Students and Toxicological
Chemistry (Head of the Department — Dr. hab., Professor
O. I. Panasenko).

The completeness of the reactions and the individuality of
the resulting compounds were controlled by the gas chro-
matograph Agilent 7890B with a 5977B mass spectrometry
detector. The column is DB-5ms 30 m x 250 um x 0.25 pm
with length. The gas-carrier speed (helium) is 1.6 ml/min.
Injection volume — 0.5 pl. Separation of the flow is 1:50.
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Table 1. Qualitative and quantitative content of biologically active compounds of Artemisia tschernieviana Bess. grass

Compound Label DB Formula

Cpd 1: 2,2-Dimethoxybutane 1.971 1.86 CH,0,
Cpd 2: Bicyclo[3.1.0]hexane, 4-methylene-1-(1-methylethyl)- 4117 14.54 CoHis
Cpd 3: .beta.-Myrcene 4.267 17.22 CoHis
Cpd 4: Linalool 5.761 2.46 C,,H,s0
Cpd 5: Caryophyllene 10.285 1.71 C.H,,
Cpd 6: Galacto-heptulose 10.426 1.16 CH,0O,
Cpd 7: Benzene,[(tetramethylcyclopropylidene) methyl]- 12.815 6.62 C.Hy
Cpd 8: 3,6-Dihydrochamazulene 13.115 5.78 C.Hy
Cpd 9: (4R 4aR)-4,4a-Dimethyl-6-(prop-1-en-2-yl)-1,2,3,4,4a,7-hexahydronaphthalene 13.357 1.71 C.sHy,
Cpd 10: 1,4-Diacetyl-3-acetoxymethyl-2,5-methylene-I-rhamnitol 13.548 1.04 C,,H0,
Cpd 11: Chamazulene 14.003 9.02 C.Hi
Cpd 12: (E)-1-(6,10-Dimethylundeca-5,9-dien-2-yl)-4-methylbenzene 16.788 1.46 CyoHy
Cpd 13: 2-(4a,8-Dimethyl-7-oxo-1,2,3,4,4a,7-hexahydronaphthalen-2-yl)-propionic acid 17.357 11.57 C,sH,00,
Cpd 14: Glabellin 17.428 1.64 C,H,0,
Cpd 15: Phytol 17.677 3.86 C,H,.0
*Cpd 16: 2-Dodecen-1-yl(-)succinic anhydride 18.358 2.04 C,sH0,
Cpd 17: .alpha.-Santonin 18.596 0.92 C,sH,s0,
Cpd 18: Longifolenaldehyde 18.658 1.91 C,;H,,0
*Cpd 19: 2-Dodecen-1-yl(-)succinic anhydride 18.785 8.80 C,sH0,
Cpd 20: 14-Formol-9-hydroxyarteether 19.006 1.67 C,;H,0;,
*Cpd 21: Anthracen-1(2H)-one, 3,4-dihydro-8,9,10-trihydroxy- 19.185 1.01 C,H,.0,
*Cpd 22: Anthracen-1(2H)-one, 3,4-dihydro-8,9,10-trihydroxy- 19.514 1.04 C,H,0,
Cpd 23: 17-Pentatriacontene 22.816 0.97 CHy

*: these compounds are probably isomers.

The temperature of the sampling unit is 230 °C — 12 °C/s
— 275 °C. Thermostat temperature: programmable, 240 °C
(1 minute delay) — 5 °C/min — 280 °C (delay 1 min). The
total time of examination is 10 min. Temperature of interface
GS/MS - 280 °C; ion sources — 230 °C; quadrupole mass
analyzer — 150 °C. Type of ionization: EI with an electron
energy of 70 eV. The range of mass numbers that was scanned:
30-500 m/z.

Results

According to the results of the study, 21 compounds were
identified (2 in the isomeric state) (7able I).

Regarding chemical analysis, the largest percentage was
B-myrcene (17.22 %), sabinene (14.54 %), 2-(4a, 8-dimethyl-
7-0x0-1,2,3,4,4a, 7-hexahydronaphthalene-2-yl)-propionic
acid (11.57 %), 2-dodecen-1-yl-succinic anhydride (10.84 %)
and chamazulene (9.02 %). Of the total content, terpenes
were accounted for 59.06 %, aromatic compounds — 11.84 %,
fatty acid derivatives — 11.57 %, organic acid derivatives —
10.84 %, hydrocarbons — 2.83 %, sugars — 2.2 %, ester —
1.67 %.

The chromatogram of Artemisia tschernieviana Bess.
tincture identified the following compounds: B-myrcene
(RT = 4.267), 2-(4a, 8-dimethyl-7-ox0-1,2,3,4,4a, 7-hexa-
hydronaphthalen-2-yl)-propionic acid (RT = 17.357), 2-do-
decen-1-yl-succinic anhydride (RT = 18.785) (Fig. 1).

Discussion

According to the literature review, myrcene has antibacterial,
anesthetic, and analgesic effects. American scientists have
studied the analgesic effect of a mixture of cannabinoids
and myrcene and concluded on the prospects of their joint
use [14].

Sabinene is characterized by antibacterial action [15].

2-(4a, 8-dimethyl-7-0x0-1,2,3,4,4a, 7-hexahydronaphtha-
len-2-yl)-propionic acid is a derivative of propionic acid,
which is the lowest fatty acid. According to the literature,
propionic acid and its derivatives have antibacterial and
anti-inflammatory activity [16].

2-dodecen-1-yl-succinic anhydride is used to produce
the anhydride-modified form of insulin that can be used in
the treatment of diabetes [17].
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Fig. 1. Chromatogram of Artemisia tschernieviana Bess. grass.

Hamazulene is known as an anti-inflammatory agent [18]
and may be included in the treatment of osteoarthritis [19].

In view of all the above, we can conclude that wormwood
Chernyaeva grass can be recommended for further research
as a source of potential anti-inflammatory and antibacterial
agents.

Conclusions

1. For the first time with the help of GS/MS was established
the chemical composition of Artemisia tschernieviana Bess.
grass.

2. During the study of raw materials, 21 (2 in the isomeric
state) biologically active compounds were identified.

3. The main components were -myrcene (17.22 %),
sabinene (14.54 %), 2-(4a, 8-dimethyl-7-0x0-1,2,3.4,4a,
7-hexahydronaphthalen-2-yl)-propionic acid (11.57 %),
-dodecen-1-yl-succinic anhydride (10.84 %), and chamazu-
lene (9.02 %).

4. The obtained results testify to the prospects of further
research of Artemisia tschernieviana Bess. grass as a poten-
tial source of drugs with antibacterial and anti-inflammatory
action.

Prospects for further research. Artemisia tschernieviana
Bess. grass can be used as a source of potential drugs with
antibacterial and anti-inflammatory effects.
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