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COMPARATIVE ANALYSIS OF THE NONPOLAR FRACTION
OF THE AERIAL AND UNDERGROUND PARTS OF THE LIMONIUM
GMELINII PLANTS BY THE GC-MS METHOD

Abstract. This article discusses the chemical composition of the non-polar fraction obtained from the aerial and
underground parts of Limonium gmelinii (Willd.) harvested in the Almaty region in 2018. Extracts were obtained by
the method of solvent extraction with hexane and studied by means of chromato-mass spectrometry on a gas
chromatograph with a mass-selective detector.

As a result, 22 compounds were isolated from the aerial part of Limonium gmelinii plant, out of which
dominating both quantitatively and qualitatively are hydrocarbons, such as genicosane and eicosane and tricosane;
quinoline and phytol derivatives were isolated as well. High content of phytol acetate related to derivatives of acyclic
diterpene alcohols has been revealed. In addition, the higher alcohol 3,7,11,15-tetramethyl-2-hexadecan-1-ol has
been identified.

Analysis of the non-polar extract obtained from the roots of Limonium gmelinii allowed us to isolate 14
compounds, out of which the major share in the amount belongs to the esters of higher carboxylic acids and
hydrocarbons. Esters are represented as ethyl esters of hexadecanoic, oleic and linoleic acids with prevalence of
polyene acids in them. Among the hydrocarbons, tridecane, tetradecane, heptadecane, octadecane and tetracosane are
the most abundant.
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Introduction

Limonium is a widespread plant genus with about 300 species present on the territory of Central and
Western Asia. On the territory of CIS, 35 Limonium species have been identified. Usually it is
accommodated on coniferous soils and dry mountain ranges, mainly in the south-castern part of Europe,
Caucasus, and Central Asia. In Kazakhstan, out of 18 species the most significant and productive is
Limonium gmelinii (Willd.). The area of its distribution includes major part of Kazakhstan, Western and
Eastern Siberia, European part of Russia, Central Asia, Southeastern Europe, Western China and
Mongolia. Currently, the roots and the acrial parts of L.gmelinii plants have been introduced into the
medicine and State Pharmacopoeia of the Republic of Kazakhstan, harmonized with the European
Pharmacopoeia [1-8]; with effective drugs obtained and standardized on the basis of its roots [9-12].

The purpose of this work is a comparative analysis of the chemical composition of hexane extracts
obtained from the aerial and underground parts of L.gmelinii plants, in order to establish their effect on the
biological activity of the studied extracts.

Methods
Extracts from the acrial and underground parts of L.gmelinii plants were obtained by the method
presented below:
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A weighed amount of pre-treated, dried and crushed vegetable raw materials, according to their
quality indicators, corresponding to the requirements of the State Pharmacopoeia of the Republic of
Kazakhstan, weighing 10 g, was extracted with hexane at a ratio of 1:5 for 48 hours. The extract obtained
was filtered and concentrated to 10 ml. The resulting total non-polar extract was studied on a gas
chromatograph with a mass selective detector model Agilent 7890N/ 5973N (Agilent Technologies, USA).
At the same time, the volume of the gas phase to be taken equals 1.00 pl; the sample introduction
temperature is 250°C without division of the flow. Separation was performed using a DB-35 MS
chromatographic capillary column with a length of 30 m, an inner diameter of 0.25 mm and a film
thickness of 025 um at a constant carriecr gas (helium) rate of 1 ml/min. The temperature of
chromatography was programmed from 40°C to 200°C with a heating rate of 10°C/min.

The software Agilent MSD ChemStation, version 1701EA) was used to control the gas
chromatography system, record and process the obtained results and data. Data processing included
determination of retention times, peak areas, as well as processing of spectral information obtained using a
mass spectrometric detector. The Wiley 7 edition and NIST*02 libraries were used to decipher the mass
spectra obtained (the total number of spectra in the libraries exceeds 550,000 items).

Results and discussion
As a result of studying the hexane fraction obtained from the aerial part of plants of the Limonium
gmelinii species, 22 compounds were identified, most of which belong to the class of hydrocarbons (Table

1 and Figure 1).

Table 1 — Research data by GC-MS of the aerial part of Limonium gmelinii plant species

No. Retention time, min Name of compound Content %
1 8.05 Dodecane 0.20
2 9.52 Tridecane 0.50
3 10.91 Tetradecane 1.21
4 11.54 Dodecane, 2,6,10-trimethyl- 0.60
5 12.23 Pentadecane 2.44
6 12.91 Dichloroacetic acid tridecyl ester 0.57
7 13.49 Hexadecane 3.50
8 13.88 1,2-dihydro-2.2 4-trimethyl Quinoline 0.72
9 14.48 2,6,10,14-tetramethyl-Pentadecane 1.16
10 14.68 Heptadecane 3.14
11 15.35 1-Decanol, 2-hexyl 0.36
12 15.,69 Tetracontan 1.29
13 15.81 Octadecane 2.71
14 16.45 Phytol acetate 12.88
15 16.99 Nonadecan 2.80
16 17.07 3.7,11,15-Tetramethyl-2-hexadecan-1-ol 5.17
17 17.20 2-Pentadecanone 6,10,14-trimethyl 2.46
18 18.48 Ficosane 1.93
19 20.47 Genicosan 7.82
20 22.53 1,2-Benzenedicarboxylic acid, butyl 2-ethylhexyl ester 0.35
21 22.87 Phytol 0.75
22 27.16 Tricosane 47.44

Total 100.00
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As can be seen from the data presented in Table 1, the tricosane hydrocarbon (47.44%) dominates in
the obtained hexane extract from the aerial part of the plants Limonium gmelinii. A high content of phytol
acetate (12.88%) related to derivatives of acyclic diterpene alcohols has been established, in addition, the
highest alcohol 3,7.11,15-tetramethyl-2-hexadecan-1-ol, detected in the amount of 5.17%, has been
identified.
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Figure 1 — GC-MS chromatogram of the aerial part of the plant species Limonium gmelinii

As can be seen from the data presented in Figure 1, the largest peaks are observed at 16.45 minutes
and 27.16 minutes, which advises the extracts that are dominant in the extract, phytol acetate and
tricosane, the other compounds are found in significant concentrations such as 3,7,11,15-tetramethyl-2-
hexadecan-1-ol, genicosan, hexadecane are also clearly marked on the chart.

From the literature sources it is known that the underground parts of plants, as a rule, contain a
relatively small amount of non-polar compounds, since the latter, phytol, in particular, are involved in the
process of biosynthesis at the stage of photosynthesis and predominate in chloroplasts. The accumulation
of other non-polar and weakly polar compounds, such as hydrocarbons, is more characteristic of the aerial
parts of plants, while in the underground parts of plants, respectively, water-soluble carbohydrates and
polyphenols dominate [13-23].

In the underground part of the studied plants, 14 compounds were identified (Table 2 and Figure 2).

Table 2 — Research data by GC-MS of the roots of plants of the Limonium gmelinii species

No. Retention time, min Name of compound Content, %
1 6.53 Undecane 0.94
2 8.05 Dodecane 2.66
3 9.52 Tridecan 4.07
4 10.91 Tetradecane 4.15
5 10.99 7-Tetradecene, (7) 0.89
6 12.23 9-methylheptadecane 3.22
7 13.49 Heptadecane 7.62
8 13.83 Phenol, 2 4-bis (1,1-dimethylethyl) - 1.72
9 13.88 Quinoline, 1,2-dihydro-2.2 4-trimethyl- 4.18

10 15.69 Tetracosan 343
11 15.81 Octadecane 5.26
12 19.78 Hexadecanoic acid ethyl ester 24.51
13 25.40 Oleic acid ethyl ester 11.16
14 25.78 Ethyl linoleic ester 26.19
Total 100.00
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It was established on table 2 that the distinctive feature of the hexane extract of the roots of the
studied plants is the predominance of esters of higher carboxylic acids in the amount of 61.86% and
hydrocarbons — 32.24%.

The esters are represented as ethyl esters of hexadecanoic, oleic and linoleic acids, with the
predominance of polyene acids (60.38%) in them, of which hexadecanoic acid ethyl ester and linoleic acid
ethyl ester are the most abundant.
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Figure 2 — GC-MS chromatogram of the roots of the plant species Limonium gmelinii

From the data presented in Figure 2, it can be seen that most of the dominant in the non-polar fraction
of the roots of the plant Limonium gmelinii substances, namely Hexadecanoic acid ethyl ester, Oleic acid
ethyl ester and Ethyl linoleic ester, belong to the class of organic esters is allocated at the final stages of
analysis. The quinoline and phenol derivatives stand out between 1 and 5 minutes of the process. Most of
the analysis recorded various compounds belonging to the class of hydrocarbons.

Conclusion

As a result, it was established that in the hexane extract obtained from the aerial part of the plant
Limonium gmelinii, the dominant groups of substances are hydrocarbons among which the tridecane,
tetradecane, heptadecane, octadecane and tetracosane dominate, 76.09%. Also in hexane extract obtained
from the aerial part of the plant Limonium gmelinii was identified derivatives of phytol and quinoline.

The hexane extract obtained from the roots of the plant Limonium gmelinii is dominated by fatty acid
esters whose total content is 61.86% in contrast to the acrial part of the plant. In addition, a significant
amount of quinoline derivatives was found in the hexane extract from the roots of the plant Limonium
gmelinii, while in the aerial part of the plant it is represented in trace amounts.

The obtained data can be used to improve the processing of the roots and the aerial parts of the plant
Limonium gmelinii with the aim of obtaining drugs on its basis.
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Ox-Dapabu areiHAarsl Kazak YITTHIK YHUBEPCHTETI
OM3HKO-XUMUSUTBIK 9IICTEP aHATH31 OPTANIBIFBI
Kazaxkcran Peciyomixacer, 050012, Anmartsi K., Kapacaii 0atsipa k., 95a,

LIMONIUM GMELINITI OCIMAITI'THIH KEPYCTI ’K9HE KEPACTBI BOJIKTEPIHIH
MNOJAPCBHI3 ®PAKIIMAJIAPBIHBIH GC-MS 9AICIMEH CAJIBICTBIPMAJIbBI AHAJIN3I

Annoramusa. Byn makamaga 2018 k. Anmarsr oOmsICHIHAA eHACTTCH Limonium gmelinii (Willd.) (xepMexk
I'vienmHA) eCIMAITIHIH »XEPACTBI KOHE >KEPYCTI OONIKTEpIHEH ANBIHFAH MOJIPCHI3 (DPAKIAIAPIBIH XUMHSLIBIK
KYpaMbl KApacTHIPBUIAABI. JKCTPAKTTAP TCKCAHMCH CYWBHIK 3KCTPAKIMMATIAY OMICIMCH ATBIHBIN, MACC-CCICKTHBTL
JETEKTOPIBI Ta3 XpoMaTorpadra XxpoMaro-Macc CIEKTPOMETPHS apKbLIBI 3¢PTTEIL.

Horwxkecinne Limonium gmelinii eciMairiHig skepycTi O0emirineH 22 KOCBUIBIC, OHBIH IIMIHAC CANANBIK JKOHC
CAHIBIK TYPFBIIAH KOMIPCYTEKTEP TCHUKO3aH, YIUK03aH KOHE TPHKO3aH OACHIM, COHBIMEH KaTap XHHOIMH MCH (DPUTOI
TYBIHABUIAPBI O6IHL. AIMKIAI JUTEPIICH CIHPTTEDP TYBIHABUIAPBIHBIH KYPAMBI KOFAPHI CKCHAITT aHBIKTAJIbI, OTaH
6exexk 3,7,11,15-TerpameTni-2-rekcaaekaH | -0 xKOFapFbl CIUPTI HACHTH (PUKAIHSIIAH/IBL.

Limonium gmelinii TaMbIPbIHAH AJIBIHFAH MOJIIPCHI3 3KCTPAKTTAp aHAMm3l 14 KOCBUIBIC 0OMiN amyFa MyMKIHIIK
Oepi, OMapABIH HETI3T CAHABIK OOIIriH KOFAPFhI KAPOOH KhINIKBULIAPHIHBIH (PHIECPI MCH KOMIPCYTEKTEP KypakIsl.
Kypzmeni >¢upnep monwmeH KbIIKBLITBIHBIH OACHIMIBIFBIMEH JHHONb, OJICHH TCKCAACKAH KbINIKbULTAPBIHBIH 3THI
3¢upnepi kyHiHAC YCHIHBUFAH. KeMIpCyTekTep immHAC KOm KE3ACCCTiHI TPHUICKAH, TCTPAACKAH, TCNTAACKAH,
OKTAaJCKaH MCH TETPAKO3aH.

Tyiiin ce3aep: Limonium gmelinii, moaspcsi3 Gppaxumst, XpoMaTo-Mace CIEKTPOMETHPHS, XUMHUSUTBIK KypaM.
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Kazaxckuii HanMOHATBHBIN YHUBEPCUTET UMEHH anb-Papadu
Lentp pu3uko-XUMHIECCKUX METOJ0B AaHATH3A
Pecnyonmka Kazaxcran, 050012, r. Anvatsr, yi.Kapacaii Oatsipa, 95a,

CPABHI/ITE“JIBHHﬁ AHAJIN3 HE}IOJIS[PHOI71 ®PAKIIMH HAJBEMHOMI
U MOA3EMHOM YACTEM PACTEHHM LIMONIUM GMELINII METOJAOM GC-MS

Annotamus. B JaHHOW CTAThE PacCMATPHBACTCS XUMHUCCKHHA COCTAB HCMOJAPHOHW (DPAKIMH, TOIyUCHHON W3
HA/3EMHON W TOJ3EMHOM dacteil pactenust Limonium gmelinii (Willd.) (rkepmex ['MenmHA), 3aTOTOBICHHOTO B
AnvaruHcko# o0nactu B 2018 roay. DKCTpaKThl OBLIH MOJXYHYCHBI METOJOM JKHAKOCTHOH 3KCTPAKIMH TCKCAHOM H
W3YUYCHBI IOCPEICTBOM XPOMAaro-MacC CIEKTPOMETPHHM HA Ta3oBOM Xpomartorpade ¢ Macc-CeNeKTHBHBIM
JICTEKTOPOM.

B pesyasrate mCCACOOBAHHUS W3 HAM3CMHOH 4YacTH pacTeHua Limonium gmelinii ObUIO BBIICICHO 22 COCTU-
HEHMSI, TOMHHHUPYIOIUMHE U3 KOTOPBIX, KaK B KOJMYCCTBEHHOM, TaK M B KAUSCTBCHHOM IUIAHE, SIBILTEOTCS YTICBOIO-
pOABI, TaKWEe KaK T'CHUKO3aH M 3WKO3aH M TPHKO3AH, TAKKC OBUIM BBIACICHBI MPOM3BOAHBIC XMHOIWHA M ()UTOIA.
YCTaHOBICHO BBICOKOE COACPKAHWE IPOW3BOJHBIX AIMKIMYCCKUX JUTCPICHOBBIX CIHMPTOB, MOMHMO 3TOTO
naeHTH(UIMpPOBaH BeICHit crupT 3,7,11, 15-TeTpamernn-2-rekcagekanl -om.

AHanm3 HEMOJLIPHOTO 3KCTPAKTA, ITOJYUYCHHOTO W3 KOPHEH Limonium gmelinii mo3sonmn BelaeauTs 14 coenu-
HEHHI, N3 HUX OCHOBHYIO JIOJIFO B KOJIMYECTBE COCTABILIFOT 3(DHPBI BHICIIMX KAPOOHOBBIX KHUCIOT U YTJICBOAOPOIBL
Crnoxxubie 3(hUpPHI PESACTABICHBI B ()OPME STHIOBBIX 3()HPOB TCKCAACKAHOBOM, OJICHHOBOH M JIMHOJICBOH KHCIIOT C
mpeoOIaTaHHeM B HHX 3()HPOB MOTHUCHOBBIX KHCIOT. Cpead yIICBOAOPOAOB B HAHOOIBIICM KOIIMHMCCTBE IPH-
CYTCTBYIOT TPHICKAH, TETPAICKAH, TENTAICKAH, OKTAICKAaH U TETPAKO3aH.

KimoueBpie cioBa: Limonium gmelinii, Henoxsapaas (pakmust, XpoMaTo-Macc CIIEKTPOMETPHS, XUMHYCCKUH
COCTaB.
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