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NAS RKis pleased to announce that News of NAS RK. Series of chemistry and
technologies scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

Kaszakcma+ Pecnybnukacbl Ynmmbik fbinibiM akademusicbl "KP ¥FA Xabapnapbl. Xumusi xeHe
mexHorsioeusi cepusichl” fbinibIMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHdekcmernyze KabblnOaHraHbiH xabapnalobl. byn uHOekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicbl XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kabbinday macesneciH
Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, bacnawhbinap MEH MeKeMesiep2e KOHmMeHm
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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.

Keywords: Limonium gmelinii, non-polar fraction, GC-MS, chemical composition.

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-eastern 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 aerial 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 aerial 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 0.25 pum at a constant carrier 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 Eicosane 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, (Z) 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 aerial 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.

Funding
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On-Dapabu aTeiHIaFE Ka3ak YITTHIK YHHBEPCHTETI
OM3UKO-XUMUSITBIK 9IICTEP aHAIN31 OPTAIBIFBI
Kazakcran Pecrrybmmxacer, 050012, Anmars! K., Kapacaii 6ateipa k., 95a,

LIMONIUM GMELINII ©OCIMAITTHIH KEPYCTI ’)KOHE KEPACTbI BOJIKTEPIHIH
MMOJIAAPCBI3 ®PAKIUSIAPBIHBIH GC-MS 9AICIMEH CAJIBICTBIPMAJIbI AHAJIN3I

AnHoranus. byn makamaga 2018 x. Aynmatsl oOnbIChIHAA eHaenreH Limonium gmelinii (Willd,) (xepmex
I'mMenmHa) eCIMAITiHIH JKEpacThl JKOHE >KepYCTi OOJIKTEepiHEeH albIHFaH IIOJISIPCHI3 (ppaKuusuIapablH XUMHSIBIK
KYpaMbl KapacThIPhUIAIbl. DKCTPAKTTAP T€KCAHMEH CYWBIK 3KCTPAKIHSIIAY OMICIMEH AallbIHBIN, MAacCC-CEIEKTUBTI
JIETEKTOPJIIbI ra3 XxpoMaTorpad)ta XpoMaTro-Macce CrieKTpOMETPHS apKbIJIbl 3ePTTEI L.

Hormxecinne Limonium gmelinii eCIMIITiHIH >XepycTi OemiriHeH 22 KOCBUIBIC, OHBIH INIHIE CATANBIK KOHE
CaHJIBIK TYPFBIIaH KOMIPCYTEKTEp T'€HUKO3aH, YMKO3aH XKOHE TPUKO3aH 0AChIM, COHBIMEH KaTap XUHOJIUH MeH (HUTOI
TYBIHABUIAPEI O6iHAl. ATMKIAI TUTEPICH CIIUPTTEP TYBIHABUIAPBIHBIH KYPaMbl KOFaphl eKCHAIT1 aHBIKTAIIBI, O1aH
6enexk 3,7,11,15-terpameTni-2-rekcaaekan 1 -0J1 ;KOFapFbl CIUPTI MACHTU(DUKAMSIIAHIBI.

Limonium gmelinii TaMpIpbIHAH aJIBIHFAH MOJISIPCHI3 IKCTPAKTTAp aHanu3i 14 KOChUIbIC eIl almyFa MYMKIH/IIK
Oepxi, onapbIH HEeri3ri canabIK OeJIiriH KOFaprbl KapOOH KBIIKBULAAPBIHBIH d(uiIepi MeH KOMIpCYTEeKTep Kypaiibl.
Kypaeni asdupnep nosjueH KbIIIKBUIBIHBIH OaChIMIBIFBIMEH JIMHOJb, OJIEUH TEKCaJIeKaH KBIIKbUIAAPBIHBIH 3THI
adupiepi KyiiHae yCbiHbUIFaH. KemipcyTekTep IlmHAE KO KE3[ISCETiHI TPUACKaH, TETPajcKaH, IelTalcKaH,
OKTajIeKaH MEH TeTPAaKO3aH.

Tyiiin ce3aep: Limonium gmelinii, mossipceI3 gppaxums, XpoMaTo-Macce ClieKTPOMETHPHS, XUMHUSUIBIK KYpaM.

YK 547.99
AWM. Kycynosa, E.C. Uxcanos, A.A. MamyTtoBa, I'.E. ’Kycynosa

Kazaxckuil HallMOHANIBHBIH YHUBEPCUTET UMEHH allb-Dapadu
Lentp GU3MKO-XMMUYECKUX METOIOB aHAIIN3a
Pecnyonuka Kasaxcran, 050012, r. Anmarsr, yin.Kapacaii 6ateipa, 95a,

CPABHI/IT@JILHLII?I AHAJIU3 HE}'IOJI}IPHOFI ®PAKIIMH HAJIBEMHOM
U MNOA3EMHOM YACTEM PACTEHUM LIMONIUM GMELINII METOAOM GC-MS

AnHoTauus. B maHHOH cTaThe paccMaTpUBaeTCS XUMHUYECKAN COCTaB HEMOJSIPHON (paKIuy, MOTYICHHOW U3
HA/J3eMHOM W TOA3eMHOI dacteil pacteHus Limonium gmelinii (Willd.) (kepmex I'Menmna), 3aroTOBIIEHHOTO B
AnmartuHCckor obmacti B 2018 romy. DKCTpakThl OBUTH IONTYYEHBI METOAOM JKHAKOCTHON 3KCTPAKIIMU T€KCAaHOM U
U3y4eHbl IIOCPEACTBOM XpPOMATO-Macc CHEKTPOMETPHH Ha Ta30BOM Xpomarorpade ¢ Macc-CeIeKTHBHBIM
JIETEKTOPOM.

B pesynbraTe ucciemnoBaHus U3 HAA3EMHON 4yacTu pacTeHus Limonium gmelinii ObLIO BBIICIECHO 22 COEIU-
HCHUS, JOMUHHUPYIONIUMU U3 KOTOPLIX, KaK B KOJIMYCCTBCHHOM, TaK U B KAYE€CTBECHHOM ILIAHE, ABJIAIOTCA YIJICBOOO-
POZBI, TaKMe Kak T'€HMKO3aH M 3WKO3aH M TPUKO3aH; TaKke ObUIM BBIJEIICHBI NMPOM3BOAHBIE XMHOJIMHA U (HUTOIIA.
YCTaHOBIEHO BBICOKOE COJEpKAHHE IPOM3BOAHBIX AIMKINYECKHX JUTEPIIEHOBBIX CIHPTOB, IOMHUMO 3TOTO
naeHTnUIMpoBaH Beicmid crimpt 3,7,11,15-Terpamernin-2-rekcanexan!-oi.

AHanu3 HEeTMOIAPHOTO IKCTPAKTA, TOYIEHHOTO U3 KOpHEU Limonium gmelinii mo3Bonni BeIIenuTs 14 coemu-
HEHUi; U3 HUX OCHOBHYIO JIOJIIO B KOJIMYECTBE COCTABISIOT 3()MPHI BHICIINX KapOOHOBBIX KHCIIOT U YTJIEBOJOPO/IBL.
CrnoxHble 3(pUpBI IPEACTaBICHB B ()OPME ATHIOBBIX d(PHPOB IeKCaIEKaHOBOM, OJIEMHOBOW M JIMHOJEBON KUCIOT C
npeoOnafganueM B HHUX 3(GHUPOB IOJMEHOBBIX KHCIOT. Cpeau yrieBOZOpOAOB B HAaHUOOJBIIEM KONUYECTBE IIPH-
CYTCTBYIOT TPHJICKaH, TeTpa/ieKaH, IenTaeKaH, OKTaIeKaH U TETPAKOo3aH.

KaroueBbie ciioBa: Limonium gmelinii, HermonsipHast Gpakiys, XpoMaTo-Macc CHEKTPOMETPHS, XUMUYECKHUit
COCTaB.
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