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TA30BEIN XPOMATO-MACC-CHEKTPOMETPPI‘-IECKPIPI
AHAAN3 ALTETOHOBOI'O 9KCTPAKTA KOPHEN
LACTUCA TATARICA (L.) C. A. MEY.

3. H. HIVKIOPTH"

YUnemumym 6omanuxu HAH Asep6aiioscana,
baoamoapcroe wocce, 40, AZ1004, e. Baky, Azepboatioscan

Metoz0M razoBoii Xxpomarorpauu B COYETAaHHH C MacC-CIIEKTPOMETpHeN U3y4deHbl kopHu Lactuca tatarica (L.)
C. A. Mey. B HeouMIIIeHHOM 3KCTpaKTe, KOTOPBIH MONYYaloT N3 KOpPHEH, 0OHApY>KEHO MPHCYTCTBHE MPUPOIHBIX COEIH-
HEHHH pa3lIMYHBIX TPyHIL. B pe3ynmbsrare w3 TBEpIOW MacChl 0OBEKTA HCCIICNOBAHHS UICHTU(DHUIIUPOBAHBI 25 Pa3IHIHbIX
BEIIIECTB, B TOM YHCJIC AUKINICCKUE COSTUHEHUS (METHIMUPUCTAT, METHIIITAIbMUTAT, STHIIIATBMATAT, METHIIDIIAHIAT, Me-
THIICTEapaT, sTuioiear u ap.). Hanbomnee pacripocTpaHeHHBIME 3(HpaMy JKUPHBIX KUCIIOT SBILSTIOTCS MeTmitonear (6,831 %)
u MetrnaasMuTar (2,902 %). Kpome Toro, BEIIBICHBI XapaKTepHbIe IS L. fatarica TpUTEPIICHOUIHBIE COSIMHEHNMS (a1ie-
Tar JyIeosa, arerar [UKI0apTeHona, arerar 3[3,133,14p3-13,27-uuknoypcan-3-omia), Cpear KOTOPBIX aleTar JyIeosa siB-
JISICTCSI TIPEOOTaAOIUM KOMIIOHEHTOM M COCTaBIsieT 56,35 % 0T 00IIero KoJlim4ecTBa MOJyuYCHHBIX BElecTB. Takxke
0OHApPYKCHBI MaUMHOBAs KHCIO0Ta, Ouc(2-3TIirekcrn)(raiar u Apyrue coequHeHnss. Hekotoprie naeHTH(OUIPOBaH-
HBIC BEIIIECTBA paHee ObLIH OOHAPYXKEHBI y APYTHX BHIOB pona Lactuca L., ongHako B L. tatarica oHU (ameTar Jymeona,
amterat 3f3,1383,143-13, 27-mmukinoypcan-3-oma, aneraT onean-12-eH-3-11a) BIIepBBIC BEISBICHBI B paMKax HACTOSIIETO
HCCIIEIOBAHMSA, YTO JIENAeT €r0 3HAYNMBIM C XMMUYIECKOHM TOUKH 3peHus. M3yuaemoe pacTeHHe IIMPOKO PACIIPOCTPAHEHO
BO (hJIOpe HU3MEHHBIX U MPUMOPCKUX paiioHOB A3zepOaiipkana. Takum oOpa3oM, MOJTyueHHbIE Pe3yJIbTaThl OTKPHIBAIOT
HOBBIE TOPU30HTBI st Oy/IyIIMX UCCIIEIOBAHUN B PA3JIMYHBIX 00JIACTAX, B TOM YHUCIIE U B (hapMalleBTHKE.
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GAS CHROMATOGRAPHY — MASS SPECTROMETRY
ANALYSIS OF ACETONE EXTRACT
OF LACTUCA TATARICA (L.) C. A. MEY. ROOTS

E. N. SHUKURLU*

AInstitute of Botany, Azerbaijan National Academy of Sciences,
40 Badamdar Highway, Baku AZ1004, Azerbaijan

Research work is devoted to the chemical investigation of the roots of the Lactuca tatarica (L.) C. A. Mey. by gas chro-
matography — mass spectrometry method. From the crude extract that is obtained from the roots, the presence of natural com-
pounds of various groups has been detected. As a result, 25 different substances including acyclic compounds (methyl myristate,
palmitic acid methyl ester, ethyl palmitate, methyl elaidate, methyl stearate, ethyl oleate, etc.) have been identified from the
solid mass of the research object. The most abundant fatty acid esters are methyl oleate (6.831 %) and palmitic acid methyl
ester (2.902 %). In addition, the triterpenoid compounds (lupeol acetate, cycloartenol acetate, 33,1383,143-13,27-cyclour-
san-3-ol acetate) which are characteristic of the L. tatarica have been identified. Lupeol acetate is the predominant com-
ponent which makes up 56.35 % of the whole obtained substances. Elaidic acid which belongs to the fatty acids group,
bis(2-ethylhexyl)phthalate which belongs to the aromatic dicarboxylic acid esters and other compounds have also been
identified. Among the identified substances, some are found previously from the other species of the genus Lactuca L. but
with regards to the L. fatarica to the best of our knowledge the majority of them are firstly being reported in this study.
The investigated plant is widespread in the lowlands and coastal areas of Azerbaijani flora. The availability of some
pharmacological effective compounds (lupeol acetate, 3p3,13[3,14B-13,27-cycloursan-3-ol acetate, olean-12-en-3-yl ace-
tate) makes the research significant in terms of chemical aspect. Therefore, the results of this investigation open up new
horizons for future studies in various fields including the pharmaceutical one.

Keywords: fatty acid esters; GC-MS method; Lactuca tatarica; lupeol acetate; triterpenoid.

Introduction

Increasing demand of herbal medicines puts chemical investigation of plants forward. The presence of
pharmacological active substances in triterpenoid derivatives and their wide distribution in species of Aste-
raceae makes their research important [1]. The genus Lactuca L. (Asteraceae Bercht. & J. Presl) is characte-
rised by the presence of sesquiterpene lactones [2]. Also 15 species in the Caucasus and 10 species in Azerbai-
jani flora have been found of the genus Lactuca L. [3, p. 551-557]. Lactuca tatarica is a perennial bare plant,
stalk is straight, simple panicle branched inflorescence, 5-50 cm tall. Sessile leaves, lanceolate in outline,
notched pinnate into triangular whole-marginal or short-edged, back facing lateral lobes, upper lobe usually
elongated. Outer leaves are lanceolate, inner from a triangular base. In Azerbaijan L. tatarica is distributed in
Caspian seashores, Absheron — Kur — Araz lowlands, Lankaran, in slightly saline grounds, along coastal sands
[3, p. 551-557]. In terms of its chemical substances, plants of the genus Lactuca L. have been found to produce
sesquiterpene lactones, including guaianolides, along with germacranolides and eudesmanolides [4]. Still lack
of chemical research of Lactuca species performed in Azerbaijan.

Traditionally L. tatarica has been used in folk medicine, such as decoction of whole plant was used for
joint pains [5]. Its leaves used for headache, internal wounds, fever and vomiting in Indian folk medicine [6].
In China, its whole herb has been used as a folk medicine for the cure of some ailments, including erysipelas,
extravasated blood, appendicitis, red leucorrhea properties and abdominal distension [7].

In general, sesquiterpene lactones and their various derivatives (sesquiterpene lactone glycosides contained
guaianolide and germacrolide derivatives) have been extracted from L. tatarica plant species according to
the world literature findings [8]. From the roots of the L. tatarica lactucopicrin, 8-deoxylactucin, crepidia-
side B, jacquinelin, lactucin, 11p,13-dihydrolactucin, vernoflexuoside (glucozaluzanin C) and lactuside A are
obtained [9]. Tataroside, a germacrolide glucoside, was isolated from the roots of L. tatarica [10]. 113H,13-di-
hydrolactucin-8-O-p-methoxyphenylacetate, picriside C, sonchuside A, 11B8H,13-dihydroglucozaluzanin C,
benzyl-B-glucopyranoside, cichorioside B, macrocliniside A and ixerin F were isolated from the roots of L. ta-
tarica [8]. Additionally, deacetylmatricarin, 2-oxo-11f,13-dihydrosantamarin and 113,13-dihydrosantamarin
have been isolated from the whole part of the respective plant [11].

L. tatarica is rich in flavonoids, triterpenoids and sesquiterpene lactones and some of these compounds are
medically effective. Therefore, the goal of this research is the determination of chemical components of roots
of L. tatarica which is omnipresent in Southern Caucasus region. A brief description of the investigation of the
issue and justification of the novelty of the questions that the author considers in the article are given.
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Materials and research methods

Collection of plant material. As a research object roots of the L. tatarica were collected on summer (2017)
during the blossoming period, from the Shabran region (41°12°32.9”N; 48°5808.2”E). They have been
chopped into small pieces and dried at room temperature.

Preparation of extracts. A portion of small-scale chopped and dried research object (820 g) has been
extracted with acetone at room temperature for nine days [12]. The extract was decanted, filtered and concen-
trated by rotary evaporator on the water bath (evaporator model: ROVA-N2L (MRC, Israel); water bath model:
WB-2000 (ANM Industries, India)). Also 10.2 g dried extract were obtained and extraction percentage was
1.24 %. Extractive substances have been separated into fractions through the column chromatography.

Column chromatography. As a mobile phase n-hexane-benzene in the volume ratio of 1 : 1 was used and
the respective extract was separated into fractions by silica gel (mesh 70-230 (i. e., 63—200 um); pore size
60 A) which was the stationary phase. The column was eluted with abovementioned solvent, collecting 100 mL
fractions, a total of 62 fractions. Each 100 mL fraction (in some cases more than 2 fractions were gathered
together) was collected in a 250 mL flask and the solvent was evaporated under reduced pressure using a rotary
evaporator. Substances that are obtained from the 13— 16" fractions then solidified in n-hexane-benzene (in the
volume ratio of 1 : 1) solution. Weight of the solid mass was 0.04 g.

Thin layer chromatography (TLC). As a solvent for TLC analysis benzene was used. Visualisation of
spots was conducted by chromatoscope. TLC plates (Silufol UV-254, Kavalier, Czech) were observed under
UV light at 366 nm. Solid mass was found to have a polycomponent nature during the TLC analysis. There-
fore, qualitative and quantitative analysis of solid mass precipitated from the 13—16" fractions was performed
using gas chromatography — mass spectrometry (GC-MS) method and its spectrum confirmed the presence of
different components.

GC-MS analysis. GC-MS analysis has been performed as described previously by Shukurlu [13]. Gas
chromatography — mass spectra were obtained using an Agilent Technologies 6890 N (USA) network GC system
equipped with an Agilent Technologies 5975 inert mass selective detector. Compound identification has been
conducted using the NIST library database (the NIST Mass Spectral Search Program for the NIST/EPA/NIH
Mass Spectral Library (version 2.0.g) build 19 May 2011). The statistical analysis has not been carried out in
this research.

Results and discussion

The GC-MS spectrum illustrated in figure and totally 25 different compounds were identified. As shown in
the table, the main characteristic compounds of the 13—16™ fractions are triterpenoids. The triterpenoid profile
of L. tatarica was characterised by the high concentrations of lupeol acetate (56.35 %), 33,133,14p-13,27-cyclo-
ursan-3-ol acetate (20.31 %), while the lowest amounts were detected for olean-12-en-3-yl acetate (1.92 %)
and cycloartenol acetate (1.11 %). The following fatty acid esters have been obtained: methyl myristate, methyl
palmitoleate, palmitic acid methyl ester, ethyl palmitate, methyl linoleate, methyl oleate, methyl elaidate, me-
thyl stearate, methyl linolelaidate, ethyl-9,12-octadecadienoate, ethyl oleate, methyl 9-cis,11-trans-octadecadie-
noate, 10,13-eicosadienoic acid methyl ester, 11-eicosenoic acid methyl ester, methyl arachisate, oleic acid
3-hydroxypropyl ester, bis(2-ethylhexyl)sebacate. Among them the highest abundant ones are methyl oleate
(6.831 %), palmitic acid methyl ester (2.902 %), methyl linoleate (2.826 %) and the least abundant ones are
10,13-eicosadienoic acid methyl ester (0.075 %) and methyl myristate (0.047 %). Elaidic acid (0.303 %) which
is a monounsaturated trans fatty acid is identified. The other identified compounds are phthalic acid butyl hept-
4-yl ester (belongs to aromatic dicarboxylic acid esters); bis(2-ethylhexyl)phthalate (belongs to aromatic dicarbo-
xylic acid derivatives) and a diterpene 4-(3-hydroxy-3-methylpentyl)-3,4a,8,8-tetramethyldecahydro-1-naphtha-
lenol are obtained. To the best of our knowledge, the fatty acid profile of the roots L. tatarica has never been
reported previously.

Compounds identified in the crystalline mass obtained from the 13-16™ fractions
by column chromatography from the roots of L. tatarica by GC-MS method

Molecular

Peak E;t:lggg Fragments \Ag/:lifillt, Name Peorgf(r)ltt:lge
Fatty acid esters
14.392 | 143,88, 75, 69, 57, 55, 43, 41, 29 242 Methyl myristate 0.047
16.824 | 98,97, 88, 84, 75, 70, 56, 42 268 Methyl palmitoleate 0.256
17.155 | 227,143, 88, 75, 69, 57, 55, 43, 41 270 Palmitic acid methyl ester 2.902
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Ending table

Peak Retentiqn Fragments MVSGI:?;E:?I Name Percentage

time, min g/mol of total
4 18.214 | 102, 89, 73, 69, 57, 55, 43, 41, 29 284 Ethyl palmitate 0.214
5 | 19.825 | 109, 96, 83, 82, 79, 68, 56, 41 294 | Methyl linoleate 2.826
6 | 19.952 | 98,96, 87, 84, 75, 70, 56, 43, 41 296 | Methyl oleate 6.831
7 | 20.032 | 98,96, 87, 84, 75, 70, 56, 43, 42 296 | Methyl elaidate 1373
8 | 20.329 | 298, 143, 88, 75, 69, 57, 55, 43, 41 298 | Methyl stearate 1.534
9 20.618 | 96, 82, 81, 79, 68, 56,43, 42,29 294 Methyl linolelaidate 0.297
10 | 20.852 | 96, 83, 82, 69, 68, 56, 55, 42 308 Ethyl-9,12-octadecadienoate 0.312
11 | 20.949 | 101, 97,96, 89, 84, 70, 56, 44, 42 310 Ethyl oleate 0.082
12 | 21.288 | 109,96, 82, 79, 69, 68, 55 204 | Methyl®-cis,11-trans- 0375
13 | 22.887 | 109,97, 96, 83, 82, 69, 68, 70, 56, 41 322 | [ 13-Ficosadienoicacid methyl | 75
14 | 22976 | 292, 98, 96, 84, 74, 70, 67, 56 324 11-Eicosenoic acid methyl ester 0.165
15 | 23.359 | 326, 143, 88, 75, 57, 55, 44, 41 326 Methyl arachisate 0.095
16 | 24.746 | 265,99, 81, 70, 67, 60, 57,44, 42,31 340 Oleic acid 3-hydroxypropyl ester 0.091
17 | 29.507 | 186, 112,98, 83, 71, 70, 58, 55, 43, 41 426 Bis(2-ethylhexyl)sebacate 0.124

Aromatic dicarboxylic acid ester
18 | 17.663 géf‘ﬁ%’ 151, 150, 104, 98, 76, 57, 320 | Phthalic acid butyl hept-4-yl ester | 0.765
Monounsaturated trans fatty acid
19 | 20.491 | 98,96, 84, 70, 57, 56, 43 282 | Elaidic acid 0.303
Aromatic dicarboxylic acid derivative
20 | 26.163 | 279,167, 150, 71, 70, 57, 55, 43, 41 390 | Bis(2-ethylhexyl)phthalate 1.505
Diterpenoid
21 | 31210 %?’5254’ 137, 136, 124, 110, 96, 83, 310 ;‘fé?gdtre?g};nitgl}i?eyclggflggl 0.123
naphthalenol
Triterpenoids

22 | 39.863 | 219,203, 189, 136, 110, 96, 82, 69, 44 468 Olean-12-en-3-yl acetate 1.925
23 | 41.323 ;2’02“1‘21’ 110, 108, 96, 94, 82, 70, 468 Lupeol acetate 56.35
24 | 42.644 | 121,109, 107, 95, 93, 81, 70, 55, 44, 42 468 Cycloartenol acetate 1.113
25 | 43576 4718’92‘206, 139, 136, 124, 122, 110, 96, 468 (136’2173-[(3:?/1(:41‘%1)1fsan—3-01, acetate, 20314

Lupeol acetate has been isolated from the aerial parts of Lactuca sativa L. [14] and from L. denticulata [15].
Olean-12-en-3-yl acetate was obtained from the leaves of L. sativa L. [16].

As a fatty acid ester methyl palmitoleate, methyl linoleate, palmitic acid methyl ester have been isolated
from L. saligna L. [17]. Methyl oleate and palmitic acid methyl ester are also found in the seeds of L. tata-
rica [ 18]. Methyl myristate, methyl oleate, palmitic acid methyl ester, methyl linoleate, methyl stearate, methyl
arachisate have been obtained from the seeds of L. sativa L. [19].
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GC-MS chromatogram of crystalline mass obtained from the 13-16" fractions
by column chromatography from the roots of L. tatarica

Among these components lupeol acetate, 33,1303,143-13,27-cycloursan-3-ol acetate and olean-12-en-3-yl
acetate are pharmacologically effective substances. Lupeol acetate has an antiarthritic effect [20]. Obtained
pentacyclic triterpenoid 3[,133,143-13,27-cycloursan-3-ol acetate possesses antibacterial, antioxidant and anti-
carcinogenic properties [21]. Olean-12-en-3-yl acetate has an antiinflammatory, antidepressant and anticancer
activity [22]. Due to the availability of pharmacological active components in L. tatarica roots, it can be re-
commended for further investigations onto the respective area.

Conclusion

In this study, the chemical investigation of L. tatarica root extract was performed using column chromato-
graphy and GC-MS technique. Briefly 25 components are identified (4 of them belong to triterpenoids, whereas
17 of them are defined as fatty acid esters, 1 of them is aromatic dicarboxylic acid ester, 1 is monounsaturated
trans fatty acid, 1 is aromatic dicarboxylic acid derivative and 1 belongs to the diterpenoid group). In accor-
dance with the literature data, there is a lack of information on this species. Acquired outcomes, together with
the previous information, could support further investigations, including in the pharmaceutical area.
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