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The aim of this work is to determine the qualitative and quantitative characteristics of biologically active compounds of Artemisia pontica L.
Definition prospects of medicinal herbal raw materials in the treatment of diseases.

Materials and methods. Research material (Artemisia pontica L. herb) was collected in August 2019 in the Zaporizhzhia region, Ukraine.
The tincture was obtained by maceration. So, the tincture was being extracted with methyl alcohol at room temperature for 10 days. The
tincture was extracted with methyl alcohol at room temperature for 10 days according to the method of preparing tinctures. The study of
the chemical composition of tincture of Artemisia pontica L. 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 mkm x 0.25 mkm).

Results. 26 compounds were identified by analysis. Compounds such as n-hexadecanoic acid (16.71 %), 9,12,15-(Z,Z,Z)-octadecatrienoic
acid (13.29 %), 2-(4a,8-dimethyl-7-ox0-1,2,3,4,4a,7-hexahydronaphthalen-2-yl)-propionic acid (8.80 %), 8-nitro-(1H)quinolin-4-ol-2-one
(6.45 %)and neophytadiene (4.66 %) prevail in tincture. A literature review showed that n-hexadecanoic acid stimulates anti-inflammatory
processes in human immune cells through TLR4 receptors, it has antitumor and antidiabetic activity and it also has anti-inflammatory
effects. Derivatives of 9,12,15-(Z,Z,Z)-octadecatrienoic acid are used in diabetes therapy. 2-(4a,8-Dimethyl-7-0x0-1,2,3,4,4a,7-
hexahydronaphthalen-2-yl)-propionic acid is an immunosuppressant and probably improves tissue insulin sensitivity. In addition, it is
necessary to underline the presence of neophytadiene that has an anti-inflammatory effect. The presence of B-phellandrene provides
insecticidal and eucalyptol anti-inflammatory effects.

Conclusions. Considering the individual actions of the individual components, Artemisia pontica L. herb can be recommended for further
research on its anti-inflammatory, antidiabetic, and antitumor effects.
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XapakTepucTtuka ximiuHoro cknagy Artemisia pontica L.
O. I. NManaceHko, B. I. Mosynb, O. M. [leHuceHko, |. I. AkcboHoBa, T. B. O6epemko

MeTta po6oTn — BCTAHOBMNEHHS AKICHUX i KiNbKICHWX XapakTepucTuk 6ionoriyHo akTuBHUX cnonyk Artemisia pontica L.; BU3Ha4YeHHs
NepcneKkTMB BUKOPUCTAHHS MiKapCbKOl POCAVHHOI CUPOBWHM ANS NiKyBaHHS 3aXBOPIOBaHb.

Matepianu Ta metogun. Matepian ans gocnimkeHHs (Artemisia pontica L. Tpasa) 3ibpanuii y cepnni 2019 p. y 3anopisbkinn obnacri.
HacToiky opepxysanv metofgom mMauepaii. CupoBWHy ekcTparysanu METUOBKM CNVPTOM 3a KiIMHATHOT Temnepatypu npoTtarom 10 AHiB
3a crnocobom NpUroTyBaHHsl HACTOWOK. XiMiYHWIA cknap HacTomnkn Artemisia pontica L. BUB4anu 3a ONOMOIO ra3oBoro xpomarorpada
Agilent 7890B GC System (Agilent, CaHta-Knapa, Kanicopisi, CLLUA) 3 mac-cnektpometpnyHnm aetektopom Agilent 5977 BGC/MSD
(Agilent, Santa Clara, CA, CLLA) Ta xpomatorpadiuHoi kornoHku DB-5ms (30 m x 250 mkm x 0,25 MKM).

Pesynirartu. MNig yac aHanisy BcTaHoBWIM 26 cronyk. Y HAcTONMLi NnepeBaxarnu Taki cnomnyku, sik H-rekcagekaHosa kucnota (16,71 %),
9,12,15-(Z,Z,Z)-oktagekatpieHoBa kucnota (13,29 %), 2-(4a,8-gumetun-7-okco-1,2,3,4,4a,7-rekcarigpoHadtaneH-2-in)-nponioHosa
kucnota (8,80 %), 8-HiTpo-(1H) xiHoniH-4-0n-2-0H (6,45 %) Ta HeodpiTadieH (4,66 %). Ornsg daxoBoi niTepatypu Nokasae, WO H-rek-
CafiekaHoBa Kucnota CTUMYIIOE NpoTU3anarnbHi MPOLECK B iIMYHHUX KNiTUHaX MoAvHY Yepes peuentopyn TLR4, mae npoTunyxmnuHHy,
npoTuaiabeTnyHy Ta npoTm3anarnbHy Ail.

MoxiaHi 9,12,15-(Z,Z,Z)-okTapekaTpieHOBOI KUCMOTH BUKOPUCTOBYIOTH Y Tepanii aiabety. 2-(4a,8-aumeTun-7-okco-1,2,3,4,4a,7-rekcarigpo-
HadpTaneH-2-in)-nponioHoBa KWCNoTa € iIMyHOAENPEeCcaHToM i, IMOBIPHO, NOMINLUYE YYTNMBICTb TKAHWH A0 iHCyniHy. HeobxigHo nigkpec-
NATU HasiBHICTb HeodiTagieHy, SKuii Mae NpoTu3ananbHy Aito. HasBHiCTb B-dennaHapeHy Ta eBkanintony 3abeanevye iHCeKTUUUAHY Ta
npoTu3ananbHy Aii BianosigHo.
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BucHoBku. BpaxoBytoun iHaMBIAyarnbHi Aii OKpeMux KOMNOHEHTIB, Artemisia pontica L. TpaBy MOXHa peKOMeHAyBaTV A5 HACTYMHUX

Knwouogi cnoea: Artemisia pontica, XxpoMaTo-Mac-CrneKTPOoCKonisl, KOMNOHEHTHWIA CKNag, KifbKiCHWA BMICT.

AxTyanbHi nuTaHHs hapmMaLieBTUYHOI | MeaUYHOI Hayku Ta npakTuku. 2021. T. 14, Ne 1(35). C. 23-28

Xapaktepuctuka xummyeckoro coctaBsa Artemisia pontica L.
A. W. NMaHaceHko, B. N. Mosynb, O. H. Oenncerko, . N. AkcéHoga, T. B. Obepemko

Llen pa6oTkl — onpefeneHne KavyeCTBEHHBIX W KONMYECTBEHHBIX XapaKTepucTUK Bronoriieckn akTUBHbIX COeanHeHuin Artemisia
pontica L.; onpefenexHne nepcnekTuB 1CNomNb30BaHWS NIEKapCTBEHHOMO PaCTUTENBHOIO Chipbs ANs NeYeHns 3a60neBaHui.

Matepuansi u metoabl. Matepuan ans uccnegosanus (tpasa Artemisia pontica L.) cobpaH B arycte 2019 r. B 3anopoxckoi obnacty,
YkpanHa. Hactoriky nonyyanv nytem mauepaumi. Cbipbe 3KCTparmpoBanii METUNOBbLIM CMIMPTOM NPY KOMHATHOW TeMNepaTtype B TeYeHne
10 gHelt cornacHo MeTOAY NPUroTOBREHUS HACTOEK. XMMUYECKUI COCTaB HacTonku Artemisia pontica L. n3yvanu ¢ nOMOLLb0 ra3oBOro
xpomartorpada Agilent 7890B GC System (Agilent, CanTa-Knapa, Kanudophus, CLUA) c macc-cnektpomeTpuyeckum fetektopom Agilent
5977 BGC/MSD (Agilent, Santa Clara, CA, CLLUA) n xpomatorpacmyeckon konoHku DB-5ms (30 m x 250 mkm x 0,25 MKm).

Pesynkrathl. B xoge aHanusa yctaHoBneHbl 26 coefuHeHwin. B HacTolke npeobnagany Takne COeAVHEHWS], KaK H-TekcafiekaHoBas
kucnota (16,71 %), 9,12,15-(Z,Z,Z)-oktapekatpueHosas kucnota (13,29 %), 2(4a,8-gumeTun-7-okco-1,2, 3,4,4a,7-rekcaruapoHad-
TaneH-2-un)-nponvoHosas kucnota (8,80 %), 8-HuTpo(1H)-xmHonMH-4-0n-2-0H (6,45 %) n HeodmTaaneH (4,66 %). O63op Hay4HOM
nuTepaTypbl Nokasar, YTo H-rekcagekaHoBast KUCcnoTa CTUMYNMpyeT NPOTUBOBOCNANMTENbHbIE MPOLIECCH! B UMMYHHBIX KITETKaX YenoBeka
yepes peuentopbl TLR4, obnagaet npoTMBoOnyxoneBbiM, NPOTMBOANAGETUHECKUM U NPOTUBOBOCNANMUTENbHBLIM AeNCTBUSMM. [1pon3Bo-
aHble 9,12,15-(Z, Z, Z)-okTaiekaTpryeHOBO KUCNIOTbI UCMOMb3yHT B Tepanun anabeTta. 2(4a,8-gumetun-7-okco-1,2,3,4,4a,7-rekcarnapo-
HadpTaneH-2-1n)-NponvMoHOBas K1CMoTa — MMMYHOLENPECCaHT, BEPOSITHO, yMy4LllaeT YyBCTBUTENBHOCTb TKaHel K MHCynuHy. Crneagyet
OTMETUTb Hann4ve HeodbuTaguneHa, KOTopbIi 0bnagaer NPOTUBOBOCTANUTENBHBIM AencTBrUEM. Hannumne B-chennanapeHa v eskanvntona
obecneynBaeT MHCEKTULMAHOE 1 NPOTUBOBOCNANUTENBHOE AENCTBUE COOTBETCTBEHHO.

BuiBogbl. YuuthiBas MHAMBMAYanNbHbIE AENCTBUS KaXA0r0 KOMNOHeHTa, Artemisia pontica L. TpaBy MOXHO peKOMEHZO0BATb ANs Aarnb-

HeWLWNX nccnegoBaHuii Ha NPOTMBOBOCNANUTENBHOE, I'IpOTI/IBOJJ,VIa6eTVNeCKO€ 1 npoTMBoonyxornesoe OevicTBumS.

Knrouessie cnosa: Artemisia pontica, XpomMaTo-Macc-CnekTPOCKONMUs, KOMMOHEHTHBIN COCTaB, KONMMYECTBEHHOE COAEPXKaHMe.

AxTyanbHble Bonpockl hapMaLieBTUYECKOW U MeAULMHCKON Hayku u npakTuku. 2021. T. 14, Ne 1(35). C. 23-28

The genus Artemisia L. includes more than 400 species that
belong to the Asteraceae family. Artemisia pontica L. is a
shrub with a height of 40-100 cm with a creeping rhizome
and a lignified stem in the lower part, densely leafy from
the middle and above [1].

This is an ornamental plant. It is distributed mainly in
the southern part of Central and Eastern Europe. In Ukraine,
Artemisia pontica L. is found in Mykolaiv, Odesa, and Zapori-
zhzhia regions. It grows in dry meadows, clearings, forest
edges, and the steppes [2].

It is used in medicine as an antiseptic for the oral cavity
(Maraslavin, Bulgaria). Research data revealed the presence
of anti-inflammatory, analgesic, wound healing, antifungal,
and antimicrobial effects [3,4].

Artemisia pontica L. was previously cultivated as a
spicy-aromatic plant in Western Europe and North America.
Although Artemisia pontica L. is grown as an ornamental
plant in gardens, it can also be used as feed for small livestock,
horses, and camels [5].

There are evident facts that plants of the genus Artemisia L.
have anthelmintic, antibacterial, antifungal, repellent, narcotic
[6-8], antioxidant [9—11] properties. However, they also have
toxic effects [6,12].

Despite the potential perspective of using this plant in
medicine, the chemical composition of Artemisia pontica L.
populations that grow in Ukraine is not well investigated.
Before the research of the chemical composition of the herb
Artemisia pontica L. was conducted.

Aim

To determine the qualitative and quantitative characteristics
of biologically active compounds of Artemisia pontica L.
Definition prospects of medicinal herbal raw materials in
the treatment of diseases.

Materials and methods

Plant materials. Research material (Artemisia pontica L.
herb) was collected in August 2019 in the Zaporizhzhia
region. Herbarium samples were deposited at the herbarium
of the Faculty of Pharmacy of Zaporizhzhia State Medical
University.

Extraction. According to the general method of preparing
tinctures, the tincture was obtained by maceration. The
tincture was being extracted with methyl alcohol at room
temperature for 10 days [13]. Then 0.1 ml of tincture was
placed in a 1 ml micro flask and was brought with methanol
to 0.5 ml.

Equipment. The completeness of the reactions and the in-
dividuality of the resulting compounds were controlled
by the gas chromatograph Agilent 7890B with a 5977B
mass spectrometry detector. The column was DB-5ms
30 m x 250 um x 0.25 pm with length. The gas-carrier
speed (helium) was 1.6 ml/min. Injection volume was 0.5
pl. The separation of the flow was 1:50. The temperature
of the sampling unit was 230 °C — 12 °C/s — 275 °C.
Thermostat temperature: programmable, 240 °C (1-minute
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delay) — 5 °C/min — 280 °C (1-minute delay). The total
time of examination were 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

It was found that the methanol tincture of Artemisia pontica L.
contains 26 different components. Among them, it was iden-
tified: 5 fatty acids (41.24 %), terpenoids of different clas-
ses —16(29.83 %), heterocyclic compounds —2 (7.67 %),
alkenes — 1 (6.33 %), triterpenes of carboxylic acids —
1 (1.23 %), cycloalkane alcohol — 1 (0.89 %).
Compounds such as N-hexadecanoic acid (16.71 %),
9,12,15-(Z,Z,Z)-octadecatrienoic acid (13.29 %), 2-(4a,8-di-
methyl-7-0x0-1,2,3,4,4a,7-hexahydronaphthalen-2-yl)-pro-

pionic acid (8.80 %), 8-nitro-(1H)quinolin-4-o0l-2-one
(6.45 %) and neophytadiene (4.66 %) are quantitatively
prevail among the total content of all components.

The results of the study are in Table 1.

Such components as n-hexadecanoic acid with a retention
time of 16.27 min and 9,12,15-(Z,Z,Z)-octadecatrienoic acid
(RT = 17.917 min) were identified on chromatogram of
the components of Artemisia pontica L. (Fig. ).

Discussion

The populations of Artemisia pontica L. that grow on the terri-
tory of Ukraine differ significantly from the populations of other
countries in chemical composition. The main active ingredients
of the Kazakhstan fraction are flavonoids 7-O-methyl-and
4'7-di-O-methyl-esters of apigenin [14], while the Ukrainian
fraction is dominated by fatty acids. Regarding the study of
the component composition of water extracts of other Arfe-

Table 1. Qualitative and quantitative composition of biologically active substances of Artemisia pontica L.

1.

4.125 B-phellandrene 3.69
2. 4.914 Eucalyptol 3.37
3. 5.412 2-methyl-5-(1-methylethyl)-, (1a, 28, 5a)-bicyclo[3.1.0]hexan-2-ol 0.95
4. 5.761 (1R,4R,5S)-1-isopropyl-4-methoxy-4-methylbicyclo[3.1.0]hexane 1.37
5. 6.879 endo-borneol 1.25
6. 7176 L-a-terpineol 11
7. 10.129 1-deoxy-inositol 0.89
8. 12.326 Caryophyllene oxide 1.22
9. 12.596 Quinic acid 1.23
10. 13.205 Neointermedeol 1.82
1. 14.011 Chamazulene 1.26
12. 14.164 Tetradecanoic acid 0.92
13. 14.903 1-heptatriacotanol 1.71
14. 15.006 Neophytadiene 4.66
15. 156.257 Phytol, acetate* 1.21
16. 15.449 Phytol, acetate® 1.91
17. 15.757 8-nitro-(1H)quinolin-4-ol-2-one 6.45
18. 16.27 n-hexadecanoic acid 16.71
19. 17.215 4-(3-mercapto-4-methyl-5-(4H-1,2,4-triazolyl))-pyridine 1.22
20. 17.364 2-(4a,8-dimethyl-7-oxo0-1,2,3,4,4a,7-hexahydronaphthalen-2-yl)-propionic acid 8.8
21. 17.689 Phytol 4.4
22. 17.917 9,12-(Z,Z)-octadecadienoic acid 1.52
23. 17.978 9,12,15-(Z,Z,Z)-octadecatrienoic acid 13.29
24. 18.212 2,6,10,15,19,23-(all-E)-hexamethyl-1,6,10,14,18,22-tetracosahexaen-3-ol 2.07
25. 18.787 1-heptatriacotanol 25
26. 22.837 17-pentatriacontene 1.67

*: these compounds are believed to be isomers.
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Fig. 1. Chromatogram
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misia L. species, Russian scientists found that laminitol was
the dominant component of aqueous extracts of 4. absinthium
L., A. latifolia Ledeb., A. armeniaca Lam. [15].

Considering the terpenoid fraction, the majority of
the Ukrainian population are B-phellandrene and eucalyp-
tol. Cimol and 1,8-cineole prevail in Siberian populations
[16]; a-thujone [17] dominates in Moroccan population;
1,8-cineole and camphor prevail in Bulgarian population [18].

It should be noted that the terpenoid fraction of Artemisia
pontica L. was significantly different in chemical composition
from the other representatives of the genus Artemisia L. For
example, A. absinthium L. had the highest B-myrcene content,
A. austriaca Jacq. had camphor [9], and 4. frigida Willd. had
1,8-cineole and camphor, A. argyrophylla contained artemisia
ketone and artemisia alcohol acetate [19].

The literature review illustrated that n-hexadecanoic acid
(palmitic acid) was the most common fatty acid in nature,
which was a part of the glycerides of most animal fats, ve-
getable oils, and waxes. It had stimulated anti-inflammatory
processes in human immune cells through TLR4 receptors
[20], it had antitumor and antidiabetic activity [21] and it also
had anti-inflammatory effects [22].

9,12,15-(Z,Z,Z)-octadecatrienoic acid was an isomer of
5,9,12~(Z,Z,Z)-octadecatrienoic acid that was better known
as pinolenic acid. It had been established that pinolenic acid
can affect immune processes [23], and was a dual FFA1/FFA4
agonist with potential effect against metabolic diseases such
as insulin resistance and type 2 diabetes [24].

There was also experimental data on the presence of choles-
terol-lowering effect on the LDL receptor activity of human
hepatoma HepG2 cells [25]. Investigations of pinolenic acid
as an inhibitor of human breast cancer MDA-MB-231 cell
metastasis in vitro may be perspective [26].

2-(4a,8-dimethyl-7-0x0-1,2,3,4,4a,7-hexahydronaphtha-
len-2-yl)-propionic acid was a propionic acid derivative
that was known to be lowers fatty acids content in liver and
plasma, reduces food intake, exerts immunosuppressive
actions and probably improves tissue insulin sensitivity [27].

In addition, it was necessary to underline the presence
of neophytadiene that has an anti-inflammatory effect [28].

The presence of B-phellandrene provides insecticidal [29]
and eucalyptol anti-inflammatory effect [30,31].

Considering the given all the above the herb Artemisia
pontica L. can be recommended for further studies due to its
anti-inflammatory, antidiabetic and antitumor effects.

Conclusions

1. For the first time the qualitative and quantitative com-
position of the components of the Artemisia pontica L.
herb that grows in Ukraine was established by using a gas
chromatogram;

2. It was identified 26 components that belong to different
classes of biologically active compounds;

3. The quantitative content was dominated by n-hexadeca-
noic acid (16.71 %), 9,12,15-(Z,Z,Z)-octadecatrienoic acid
(13.29 %), 2-(4a,8-dimethyl-7-0x0-1,2,3,4,4a,7-hexahy-
dronaphthalen-2-yl)-propionic acid (8.80 %), 8-nitro-(1H)
quinolin-4-ol-2-one (6.45 %), and neophytadiene (4.66 %).
Considering their biological effect, the studied raw materials
can be recommended for further studies on anti-inflammatory,
antidiabetic, and antitumor effects.

Prospects for further research. The herb of Artemisia pon-
tica L. is a source of biologically active substances that have
anti-inflammatory, antidiabetic and antitumor effects.
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Manacerko O. |., A-p dhapm. Hayk, npodecop, 3aB. kad. NPUPOAHNYNX
OUCUMNITIH ANs IHO3eMHMX CTYAEHTIB Ta TOKCUKOMOTIYHOI XiMil,
3anopiabkuin fiepxaBHUn MeAUYHWIA YHIBEpCUTET, YkpaiHa.
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chapmakonorii Ta 60TaHiku, 3anopisbkuii AepKaBHNIA MeANYHUI
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