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ANALYSIS OF THE LIPOPHILIC COMPONENTS
OF THE AERIAL PARTS OF THE PLANT ORIGANUM VULGARE

Annototion. The volatile oil constitutes extracted from the aerial parts of Origanum vulgare by water stecam
distillation were analyzed by GC-MS method. Fifty compounds were separated. Their relative contents were
determined by area normalization in which 43 volatiles were identified. The major volatile oils of O.vuigare are 1-
Docosene (69.85%), B-Sitosterol (5.26%), Nonadecane (2.59%), Heptacosane (2.47%), 1-Hexacosene (1.35%),
Benzoic acid, hexadecyl ester (1.31%), 14-methyl-5a-Cholest-8-en-3-one (1.12%).

Key words: Origanum vulgare; lipophilic composition; volatile oils; mass spectrometer; gas-liquid chromate-
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Introduction

The traditionally natural products have always played an important role in development of the
chemistry of natural products expanding new boundarics of medicine. In Kazakhstan 45 genuses, 232
species of plants grow. They belong to Lamiaceae family [1].

The aim of this study is the analysis of lipophilic substances of Kazakhstan's plant species of
Origanum genus [2].

In this study an attempt has been made to investigate the chemical constituents of volatile oils from
Kazakh traditional medicinal plants of O.vulgare, which were grown in Almaty region.

O.vulgare is a perennial thizomatous herb with quadrangular stems up to 60 cm. Flowers are small,
violet purple, in dense corymbs. It grows in the European part of the CIS (Commonwealth of Independent
States) in open places, clearings, roadside slopes [3].

O.vulgare is widely used in folk and scientific medicine. It stimulates the appetite, stimulates the
activity of the intestine, improves digestion, especially in secretory insufficiency of the gastro-intestinal
tract. It helps to get rid of nausea and produces a good effect. When curring the diseases of nervous
system [4, 3].

The plants of O.vulgare genus are characterized by the accumulation of volatile oils, triterpene
compounds, flavonoids, tannins [6].

The volatile oil content in O.vulgare was determined by many authors. When analyzing the results of
their research it can be concluded that the accumulated amount of volatile oil depends on the climate zone
and growing conditions. Thus, regions of temperate climates, the number ranged from 0,10 to 0,71%. In
the O.vulgare growing in Uzbekistan, 0,86% of volatile oils was found [7].

In the composition of volatile oil of O.vuigare, grown in the conditions of middle taiga subzone of
the Komi Republic, the predominant components are 1,8-cineole (17,2%), B-caryophyllene (11,8%) and
the detected low content of phenols were from 0.4 to 2.3%, and some samples were less than 0.1% [8, 9].

In the volatile oil of O.vulgare from the Altai territory phenolic fraction is less than 0,5%, the main
components of the oil are sabinin (13,5%), 1,8-cincole (8,2%), trans-B-olmen (16,2%), caryophyllene
(9,9%) [10].
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The volatile oil of this plant has sedative properties, eliminating fear and neurosis. This is the only
tool to struggle insomnia [11]. It has antiviral and antibacterial effect on the flu, colds and herpes. With
the help of this oil you can say goodbye to toothache. The O.vulgare oil is used for inflammation of the
respiratory tract because it eliminates the processes of inflammation and normalizes breathing, exerting
expectorant action [12-14].

Table 1 — The volatile constituents of aerial parts of O.vulgare

Peak No. Constituents tg (min) Molecular Formula | MW | Content (%)
1 Neophytadiene 18.093 CyoHag 278 042
2 3.7.11,15-Tetramethyl-2-hexadecen-1-o0l 18.596 CyoH400 296 0.16
3 Neophytadiene 18.949 CyoHsg 278 0.26
4 Butyl 2-ethylhexyl phthalate 20.501 CyoH3004 334 043
5 Trimethylsilyl palmitate 22.139 C1oH400,8S1 328 023
6 Tricosane 26.527 Cy3Hug 324 0.21
7 4.8,12,16-Tetramethylheptadecan-4-olide 27415 CyHigO, 324 0.20
8 Hentriacontane 28.154 Cy1Hgy 436 0.16
9 Pentacosane 29.727 CysHsp 352 0.52
10 Diisooctyl phthalate 30.487 Cy4H3304 390 0.34
11 Tetracosane 30.840 C,4Hs 338 0.36
12 11-decyltetracosane 31.247 Cy4H7g 478 0.25
13 Tetracosane 32.157 C,4Hsp 338 0.23
14 Heptacosane 32.714 C,7Hss 380 1.52
15 13-dodecylhexacosane 33.752 CygHrg 534 0.57
16 Tetratetracontane 34.116 CaHogg 618 0.32
17 1,21-Docosadiene 34.640 CyoHuo 306 0.49
18 Octadecane 34.983 CigHzg 254 0.26
19 1-Docosene 35.593 CyH 308 69.85

20 1-Hexacosene 36.139 CysHsp 364 1.35
21 Octacosane 36.470 CygHsg 394 0.64
22 Triacontane 36.802 CyHsp 422 0.46
23 1-Hexacosene 36.973 CysHsp 364 0.62
24 I-Leucine, N-(3-fluorobenzoyl)-, isohexyl ester 37.295 C13H,,FNO5S 285 0.24
25 1-Bromoeicosane 37.605 CyHy Br 361 0.23
26 1H-Indeno[2,1-a]phenantren-9(10H)-one, 37.840 C,7H330, 394 0.18
4.4a,5,5a,5b,6,7,11,11a,11b,12,13,13a,13b-
tetradecahydro-13b-ac
27 Nonadecane 38.087 CoHyg 268 2.59
28 1-Hexacosene 38.172 CysHsp 364 0.72
29 2,6,10-Trimethylundeca-1,3-diene 38.397 C4Has 194 047
30 3-ethoxy-3,7-dimethyl-1,6-octadiene 38.632 C,HyO 182 0.99
31 13-undecylpentacosane 39.007 Cy6H7a 506 043
32 1,1,1,2,2,3,3,4,4,5,5,6,6-Tridecafluorotetradecane 39.317 CHF 432 046
33 14-methyl-5a-Cholest-8-en-3-one 39.863 CysHusO 398 1.12
34 5-butyl-6-hexyloctahydro-1H-Indene 40.077 C1oHss 264 0.32
35 3-methylheneicosane 40.217 CypHys 310 0.40
36 Heptacosane 40.538 C,7Hss 380 247
37 B-Sitosterol 40.934 CaoHs500 414 526
38 B-Sitosterol 41.051 CyoH5,0 414 1.61
39 1,1,3,3,5,5,7,799,11,11,13,13,15,15- 42.860 C16Hs500-Sig 578 0.19
hexadecamethyloctasiloxane
40 Eicosane 43.460 CooHyo 282 0.67
41 1,1,3,3,5,5,7,799,11,11,13,13,15,15- 44.519 C16Hs500-Sig 578 0.20
hexadecamethyloctasiloxane
42 Eicosamethyl-cyclodecasiloxane 46.414 CyoHg0016S119 741 0.28
43 Hexadecyl benzoate 46.606 Cy3H350, 346 1.31




ISSN 2224-5286 Cepusa xumuu u mexronozuu. Ne 1. 2017

Materials and Methods

Plant material: O.vulgare was collected in Almaty botanical garden, in September 2015. The oils
were isolated by water-distillation for 4 hrs and then dried over anhydrous sodium sulphate.

GC-MS analysis: the acrial part of O.vulgare was analyzed by Electron Impact Ionization (EI) on
Perkin-Elemer Autosystem XL-TurboMass (Gas Chromatograph coupled to Mass Spectrometer) fused
silica capillary column (30m x 2.5mm; 0.25 pm film thickness), coated with PE-5 ms was utilized. The
gas carrier was helium (99.999%). The column temperature was programmed from 60°C (held for Smin),
at 2°C/min to180°C, at 3.5°C /min to 290°C.

The latter temperature was maintained for 40min (The parameters of obtaining were the following:
full scan; scan range 40-350 amu). The injector temperature was 310°C. Injection: with a 0.1ul: detector
ion source (EI-70¢V). Samples were injected by splitting with the split ratio 1:60.

Identification of the compounds: Identification of compounds was done by comparing the NIST and
Wiley library data of the peaks and mass spectra of the peaks with those reported in literature. Percentage
composition was computed from GC peak areas on PE-5 ms column without applying correction factors.

Results and discussion

Volatile oils from the acrial parts of O.vulgare were analyzed by GC-MS. Fifty compounds were
separated. Their relative contents were determined by area normalization. Obtained data are presented in
Table 1. The yield from whole herbs of O.vulgare was found to be 0,9 %.

Table 1 reports the composition of the volatiles of the aerial parts of O.vulgare. Forty three
components have been identified in the volatiles of O.vulgare. The major constituents are 1-Docosene
(69.85%), P-Sitosterol (5.26%), Nonadecane (2.59%), Heptacosane (2.47%), Heptacosane (1.52%), 1-
Hexacosene (1.35%), Hexadecyl benzoate (1.31%), 14-methyl-5a-Cholest-8-en-3-one (1.12%).

Conclusion. The volatile oils constitutes extracted from the aerial parts of O.vulgare by water steam
distillation which were analyzed by GC-MS method. Fifty compounds were separated. Their relative
contents were determined by area normalization in which 43 volatiles were identified. Active principles of
the Kazakh traditional medicinal plant (O.vulgare) that are responsible for the activity were determined.
The major volatile constituents are 1-Docosene (69.85%), P-Sitosterol (5.26%), Nonadecane (2.59%),
Heptacosane (2.47%), Heptacosane (1.52%), 1-Hexacosene (1.35%), Hexadecyl benzoate (1.31%), 14-
methyl-50-Cholest-8-en-3-one (1.12%).
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"Kasaxckuit HAMHOHATLHBIH YHHBEPCUTET HMEHH amb-DPapabu, Amvarsr, Kazaxcran
*CHHBIB3AHCKHI TEXHIUECKUH HHCTHTYT (DH3HKH H XHMHH
*JTaGoparopus CHHBI3H PACTHTEIBHBIX PECYPCOB H XHMHUH MPHPOIHBIX TIPOAYKTOB, Y pryun, Kurait

AHéJII/B JUNMOPWJIBbHBIX KOMIIOHEHTOB
HAJA3EMHOU YACTHU PACTEHUA JYIIIHI[A OBBIKHOBEHHAA

AnHoTanusi. B crarbe TpPHBEICHBI JAHHBIC KOJMYECTBCHHOTO M KAYECTBCHHOTO AHANA3A JIHIO()HIIBHBIX
KOMIIOHCHTOB HAZ3EMHOI YaCTH OViiulbl 0ObIKHOGEHHOH, OTIPEACICHBI METOAOM Ta30KHAKOCTHOH XpoMaTorpaduci
¢ macc—crnekrpomerpucii (GC-MS). MacHTHOHIHPOBAHO COPOK TPH XHMHYCCKHX cocaWHCHHU. [lo JaHHBIM
aHaM3a, B COCTaBe MUMOHIBHOMN (PPaKuu HAA3EMHON MACCE Oyuiiybl OObIKHOGEHHOM, B HANOOIBIIEM KOJTHICCTBES
craeayromue KOMOOHCHTHL: JIoko3eH-1 (69.85%), B-Curoctepun (5.26%), Temrakosan (2.47%), [excakosan
(1.35%), T'ekcageumn 6enzoar (1.31%), 14-merum-5a-Xomect-8-¢H-3-0H (1.12%). OOHApy KCHHBIC BEIICCTBA MOTYT
HCTOTB30BATHCS AT H3TOTOBJICHAS HOBBIX MCAHIMHCKAX MPEMAPATOB ¢ HAUMCHBIIUM TOKCHUCCKHM (PPEKTOM.

KiroueBnie ciaoBa: oyuiuya obvikHOGeHHAs; THNOMUIBHBIN COCTaB; 3(UPHOEC MACIO; MACC-CHEKTPOMETPHL,
Ta30’KHAKOCTHAS XpoMarorpaust; AITMAaTHHCKUN PETHOH.
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KOAIMTII JK¥IIAPrYJ1 OCIMAITTHIH JKEPYCTI BOJIIT THIH
JUNMOPUIBAI KYPAMBIH TAJLJAY

AnHoTtanmusa., Makanmamga MacC-CICKTPOMCTPHSIBIK Ta3-CYMBIKTHI XpOMATOTPAQHAMCH AHBIKTATFAH Kaoivei
Jrcynapeynoiy KepycTi OOMriHiH JUmo(QHIbIl KypaMIaCTapbIHbIH CAIAJBIK KOHE CAHBIK AHAIH3CP] KOPCETINreH.
OciMIIKTIH skepycTi OemiriHae KbIPBIK YII KyPaMAac aHBIKTAIABL. AHAIN3 HOTIOKECI OOWbIHIIA Ka0imei scynapeyn
ecimoieiniy xepycTi OemiriHiy Tumoduibal QPakIIsICHIHAA €H KOIl Mejmmepae keieci KoMnoHeHTTep: JlokoseH-1
(609.85%), B-Curoctepun (5.26%), I'emrako3an (2.47%), I'ekcaxosan (1.35%), T'excamermn 6enszoar (1.31%), 14-
MeTHiI-50-XonecT-8-¢H-3-0H (1.12%) ke3mecemi. AHBIKTAmFaH 3aTTapAbl YIObI dcepl a3 >KaHA MEIWIMHAIBIK
IpenaparTap JAHbIHAAYFa KOJIAHyFa O0JIaIbL.

Tipek ceznep: Kooimei scynapeyn, mumoQuiabal KypaM, MacCc-CIIEKTPOMETP, Ta3-CYMBIKTHI XpoMmarorpadus,
AMaTBI afiMAFBL




