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Abstract: This work aimed to study the chemical
composition of the crystalline mass obtained from
the acetone extract of the roots of Lactuca serriola
L. Its characterization by gas chromatography-mass
spectrometry (GC-MS) analyses led to the identification
of 21 substances including palmitic acid, methyl
ester, n-—hexadecanoic acid, methyl-trans-oleate,
11-octadecenoic acid methyl ester, methyl stearate,
oleic acid, 11-eicosenoic acid methyl ester, common in
the most plant species. Furthermore, some triterpenoid
compounds [olean-12-en-3-one, 13,27-cycloursan-
3-one, ursa-9(11),12-dien-3-yl acetate, lupeol, germani-
col, lup-20(29)-en-3-ol, acetate, (3B)] characteristic
of the L. serriola were identified. Despite the richness
of chemical composition and the wide availability in
Azerbaijani flora, L. serriola is still uninvestigated.
Therefore, the study of the qualitative and quantitative
composition of this plant represent interest.

Key Words: acetone extract, crystalline mass, GC-MS,
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INTRODUCTION

The genus Lactuca (Asteraceae) is represented by
a range of forms, including annual, biennial, and
perennial, glabrous or pubescent herbs with abundant
latex, rarely shrubs. The root system is rhizomatous,
sometimes with underground stolons or with fusiform
and/or tuberous roots. The distribution of L. serriola
worldwide includes 17 species in Europe, 51 in Asia, 43
in Africa, and 12 in the Americas [Lebeda et al., 2004].
In the Caucasus, 15 species have been recognized. Ten of
them are present in Azerbaijan [Askerova et al., 1961].
L. serriola L. is an annual or biennial plant, with needle-
like roots, stems 30-100 cm high and vertical bluish-
green leaves. Usually, it is found in mountainous places,
mountain slopes, pebbly places, seashore and orchards
[Askerovaetal., 1961]. L. serriola has traditionally been
used in folk medicine for the treatment of respiratory

Accepted for publication: 8 April 2020
E-mail: geneticsster@gmail.com

61

and gastrointestinal diseases, as sedative, hypnotic,
expectorant, cough suppressant, purgative, demulcent,
diuretic, antiseptic, vasorelaxant, and antispasmodic, as
well as to cure bronchitis, asthma, pertussis, and several
other diseases [Janbaz et al., 2013].

The methanol extract of L. serriola aerial parts was
found to have spasmogenic, spasmolytic, bronchodilator
and vasorelaxant activities. The spasmogenic activity
could be due to some cholinergic constituents, whereas
spasmolytic effect could be attributed to Ca™ channel
blocking components able to relax gastrointestinal,
tracheal, and aortic smooth muscles [Janbaz et al.,
2013]. The leaves have beneficial effects as stomachic
agent, in the treatment of biliousness, burning sensation,
headache, troubles of the nose, bronchitis and cough,
as well as in the purification of blood. The seeds are
also used against headaches, ophthalmia and to relieve
inflammation. Moreover, L. serriola is also used as
analgesic, hypnotic and to prevent the fall of hair
[Yadava, Jharbade, 2008]. The aqueous and methanolic
leaf extracts of L. serriola demonstrated a significant
dose-dependent antipseudomonal activity against
multidrug-resistant Pseudomonas aeruginosa clinical
isolates [Balogun et al., 2017].

Chemically, plants of the genus Lactuca can be
characterized by the accumulation of sesquiterpene
lactones, consisting mainly of guaianolides and
germacranolides, and phenolic compounds (caffeic
acid, ferulic acid, chlorogenic acid) [Terencio et al.,
1992; Michalska, Kisiel, 2009]. Azerbaijani species are
almost uninvestigated in terms of chemical composition.

In general, sesquiterpene lactones and their various
derivatives have been extracted from L. serriola
according to the world literature findings. From the aerial
parts, 11B, 13-dihydrolactucin, deacetoxymatricarin
(=leucodin, leucomisin), loliolide, melampolide
glucoside [Alberto et al., 1992], quercetin-3-O-B-D-
glycopyranoside, luteolin-7-O-B-D-glycopyranoside,
luteolin, quercetin, kaempferol [Kim, 2001], 8-deoxy-
lactucin, jacquinelin, crepidiaside B [Michalska et al.,
2009] were obtained. In particular, as of guaianolide
sesquiterpene lactones such as lactucopicrin, lactucin-
15-oxalate, and 15-(4-hydroxyphenylacetyl)-lactucin-
8-sulfate were isolated from the latex [Bushman et
al., 2006]. In Poland, 8-deoxylactucin, jacquinelin,
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crepidiaside B, lactucin, 11p, 13-dihydrolactucin,
lactucopicrin, vernoflexuoside (glucozaluzanin C) and
lactuside A were isolated from the roots [Michalska et
al., 2009]. In addition, it has been found that inulin-type
substance and fructooligosaccharides were identified
in the taproots of L. serriola [Petkova, Denev, 2013],
making it a new source of prebiotics in human and
animal nourishment.

Therefore, the aim of this work was to characterize,
both from the qualitative and quantitative point of view,
the chemical compounds present in the roots of L.
serriola, a species widespread in the southern Caucasus
region.

MATERIAL AND METHODS

Plant material. Roots of L. serriola were collected
during the blooming period from the Vilash village
(38°59'23.4" N; 48°34'49.9" E) located in Masally
region in the south of Azerbaijan. They were chopped
into small pieces and dried at room temperature.
Extraction. The roots (146.5 g) were extracted 3 times
with acetone (once every three days). The obtained
extracts were filtered to remove residues and evaporated
to dryness by using a rotary evaporator. During this
process, a crystalline mass is separated from the total
extract. It was filtered and rinsed twice with acetone.
TLC. Benzene was used as a solvent for TLC analysis.
Visualization of compounds was obtained via
chromatoscope. TLC plates (Silufol-UV-254) were
observed under UV-366 nm light.

GS-MS analysis. Fatty acid methyl esters (FAMEs)
and triterpene compounds were separated by GC-MS
(Agilent Technologies 6890N Network CG System,
5975 inert Mass Selective Detector mass-spectrometer
with chromatograph) using a capillary column&quot;
HP-5MS 5% Methyl Siloxane&quot; (30 m length,
0.25 mm internal diameter, 0.25p thickness of inactive
phase). The temperature program was as follows: the
initial temperature of 50° C was held for 2 min, fol-
lowed by temperature increase from 15° C to 200° C - 2
minutes constant; temperature increase from 15° C to
280° C — 10 minutes constant with helium as the carrier
gas (constant flow rate of 1 ml min™).

The compounds were identified by comparasion
with the NIST mass spectral database (The NIST Mass
Spectral Seach Program for the NIST/EPA/NIH/Mass
Spectral Library. Version 2.0.g.build May 19, 2011).

RESULTS AND DISCUSSION
A crystalline mass (2.16 g) was precipitated from the
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total acetone extract (8.96 g) of the roots of L. serriola.
At first, TLC analysis of the sample showed several
spots that were indicative of a polycomponent mixture,
subsequently characterized by GC-MS method. In total,
21 components were identified (Fig.; Table). Among
them, 9 were triterpenoid compounds, whereas 8 were
described as fatty acid esters. In addition, 2 fatty acids
and 2 dicarboxylic acid esters were identified.

According to the table, decanedioic acid, bis
(2-ethylhexyl) ester and 11-eicosenoic acid methyl ester
represented the least abundant compounds, making up
0.18% and 0.16% of the total, respectively. Among fatty
acids, methyl-trans-oleate (7.17%) was the predominant
component, followed by palmitic acid methyl ester
(3.10%) and methyl linoleate (2.47%), although with
concentrations two to three times lower. The ratio of
unsaturated to saturated fatty acid esters was 6:2.

The triterpene profile of L. serriola was charac-
terized by the high concentrations of lup-20(29)-en-3-
ol, acetate, 3B (lupeol acetate) (37.50%) and germanicol
(27.20%), while the lowest amounts were detected for
methyl ursolate (0.67%) and lupeol (0.30%). Some of
the identified triterpenes such as lupeol, lupeol acetate
and germanicol, in addition to o-amyrin, B-amyrin,
and olean-18-ene (germanicen), were previously
isolated from the methanol extract of L. serriola aerial
parts [Elsharkawy, Alshathly, 2013]. Our results also
confirmed the presence of methyl linoleate, methyl
palmitoleinate and palmitic acid methyl esters in
Lactuca genus in accordance with Abd El-Fattah and
collaborators [1992], who isolated them in the flowering
parts of L. saligna L.

Most of the identified metabolites of L. serriola
exhibited certain pharmaceutical properties. For
example, lupeol was found to have anti-cancer and
anti-inflammatory properties [Saleem, 2009]. Methyl
ursolate displayed in vitro cytotoxic and leishmanicidal
activities, while in vivo anti-inflammatory and
antioxidative abilities [Fabri et al., 2014]. Lupeol
acetate showed to slow down the progression of
rheumatoid arthritis by inhibiting the activation of
macrophages and osteoclastogenesis [Wang et al.,
2016]. Furthermore, lupeol acetate remarkably was
able to reduce rheumatoidal arthritis symptoms by
inhibition of inflammatory cytokine expression. This
anti-inflammatory activity is very important for skin
regeneration process [Malinowska et al., 2019]. Olean-
12-en-3-yl acetate had antimicrobial, anti-diabetic, anti-
amylase inhibitor effects [Venkata et al., 2012].

Due to the highest level of lupeol acetate in L. serriola
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roots and its numerous pharmacological activities, this
plant part can be recommended as a source of this
potentially interesting molecule.

Table. Summary of the components identified by GC-MS method in the crystalline mass obtained from Lactuca serriola.

1 0
Ne  RT, min Fragments Molgcular Chemical Name 7o of
weight formula total
Fatty acid esters and fatty acids
1 16.822 99,97, 88, 84, 75, 70, 56, 42 268 g/mol C,7H3,0, Methyl palmitoleinate 0.25
2 17.147 4257;&43’ 88,75,69,57, 55, 270 g/mol C,7H340, Palmitic acid, methyl ester 3.10
3 17.660 i‘2‘9;‘§3’ 74,71, 61, 58, 56, 256 g/mol Ci6H30, n-Hexadecanoic acid 0.21
4 19815 i‘lm’ 96,83,82,79,68,56, 194 gimol  CroHxO: Methyl linoleate 2.47
5 19935 ZZ’ Zg’ 87.84,83,74,70,56, 196 g/mol CioH30, Methyl-trans- oleate 7.17
6  20.022 ZZ’ 96,87, 84,83, 74, 69, 56, 296 g/mol CisH360; 11-Octadecenoic acid, methyl ester 1.45
7 20.325 2282&43’ 88,75,69,57.35, 598 g/mol CisH30, Methyl stearate 1.51
8 20.487 Zg’ 97,96, 84, 83,70, 57, 56, 282 g/mol CgH3,0, Oleic Acid 0.37
9 21.285 é39’526’ 95,82,81,79, 69, 294 g/mol CoH3,0, Methyl 9-cis, 11-trans-octadecadienoate 0.39
10 22973 232’638’527’ 96, 84,83, 74, 324 g/mol C,1Hy400, 11-Eicosenoic acid, methyl ester 0.16
Dicarboxylic acid esters
11 26.161 329;‘}67’ 130,71,70, 57, 55, 390 g/mol  CyyH330, Bis(2-ethylhexyl) phthalate 2.96
12 29.504 ;261‘; 1421’198’ 83,71,70, 57, 426 g/mol Cy6Hs004 Decanedioic acid, bis(2-ethylhexyl) ester 0.18
Triterpene compounds
13 37.086 §;92é0431,1135, 93, 8L69,  pdgimol  CagHyO Olean-12-en-3-one 1.08
425,206, 139, 124, 122, 110,
14 37.257 96, 82, 70, 56 424 g/mol C50H40 13,27-Cycloursan-3-one 0.70
15  37.887 ;‘27;‘29‘2"3255’ 96, 82,70, 466 g/mol C3,H500, Ursa-9(11),12-dien-3-yl acetate 1.21
110, 96, 94, 82, 70, 69, 68,
16  38.795 56, 44, 42 426 g/mol C50Hs500 Lupeol 0.30
17 39.863 §;9,6§Oi;1189, 136, 110, 96, 468 g/mol C;,Hs,0, Olean-12-en-3-yl acetate 5.383
18  40.225 ?(1)2’ 325’ 190, 178, 132, 121, 426 g/mol C50Hs500 Germanicol 27.20
190, 122, 110, 108, 96, 94, Lup-20(29)-en-3-ol, acetate, 33 (lupeol
19 41224 82. 70, 56, 44 468 g/mol  C;,Hs,0, acetate) 37.50
263,207,204, 119, 81, 70,
20  42.609 57.56, 44, 42 470 g/mol C3,H;5(0; Methyl ursolate 0.67
469, 2006, 139, 136, 124, 122, 13,27-Cycloursan-3-ol, acetate,

Note: RT - retention time.

63



PLANT & FUNGAL RESEARCH

Abundance TIC: Is4.D\data.ms 18

7500000
7000000 5
6500000
6000000 ‘

|
5500000 13
5000000
4500000
4000000

2
3500000
11

3000000

4
2500000

17

2000000 . ‘ 21
1500000

P
1000000 [|

|8 1415 20

500000 1|3 9 12 15716
Time--> 6.00 8.00 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00 32.00 34.00 36.00 38.00 40.00 42.00 44.00

Figure. GC-MS chromatogram of crystalline mass obtained from the acetone extract of the roots of Lactuca
serriola: (1) methyl palmitoleinate; (2) palmitic acid, methyl ester; (3) n-hexadecanoic acid; (4) methyl
linoleate; (5) methyl-trans- oleate; (6) 11-octadecenoic acid, methyl ester; (7) methyl stearate; (8) oleic acid,
(9) methyl 9-cis, 11-trans-octadecadienoate; (10) 11-eicosenoic acid, methyl ester; (11) bis(2-ethylhexyl)
phthalate; (12) decanedioic acid, bis(2-ethylhexyl) ester; (13) olean-12-en-3-one; (14) 13,27-cycloursan-3-
one; (15) ursa-9(11),12-dien-3-yl acetate; (16) lupeol; (17) olean-12-en-3-yl acetate; (18) germanicol; (19)
lup-20(29)-en-3-ol, acetate, 3p (lupeol acetate); (20) methyl ursolate; (21) 13,27-cycloursan-3-ol, acetate, (3

B, 13, 14 B) -.
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Lactuca serriola L. noviiniin kimyavi tarkibi:
koklardon alinan yag tursularimin efirlori vo
triterpen birlosmalari

Emil N. Siikiirlii
AMEA Botanika Institutu, Badamdar sossesi 40, Baki, AZ1004, Azarbaycan

Todqiqat isi Lactuca serriola L. novii koklorinin ase-
tonlu ekstraktindan alinan kristallik kiitlonin kimyovi
torkibinin Oyronilmosino hosr edilmisdir. Kristallik

kiitlo qaz xromatoqrafiya-mass spektrometriya (QX-
MS) iisulu ilo analiz edilorak aksar bitki ndvlerindos rast
galinon (palmitin tursusunun metil efiri, n-heksadekan
tursusu, trans-metiloleat, 11-oktadesen tursunun metil
efiri, metil stearat, olein tursusu, 11-eikosen tursusunun
metil efiri do daxil olmaqgla) 21 komponent identifikasiya
olunmusdur. Bundan basqa, L. serriola novii iglin
xarakterik bozi triterpen birlosmolori [olean-12-en-3-
on, 13,27-tsikloursan-3-on, ursa-9(11),12-dien-3-ol
asetat, lupeol, germanikol, lup-20(29)-en-3-ol, asetat,
(3B)] do toyin edildi. Azarbaycan florasinda onun ol-
dugca genis ehtiyatinin olmasina vo kimyavi torkibinin
zonginliyine baxmayaraq L. serriola halo do todqiqat
obyekti olmamigdir. Bu sabobdan, bitkinin keyfiyyat va
komiyyat torkibinin todqiqi shamiyyast kasb edir.

Acar sozlar: asetonlu ekstrakt, kristallik kiitlo, QX-MS,
Lactuca névlari, triterpenoidlar, lupeol asetat

Xumnueckuii cocraB Lactuca serriola L.: 3¢pupbi
JKHPHBIX KHCJIOT H TPUTEPIEHOBBIE COETHHEHUS
KOpHeii

IOvuab H. Hlykropan
Hrnemumym Bomanuku HAHA, Baoamoapckoe wocce 40, Baxy, AZ1004,
Asepbatiosncan

Jannas paboTa MOCBAIIEHA H3YYEHHUIO XHUMHUYECKO-
rO COCTaBa KPHUCTAJUIMYECKOH MacChl, OJTYUSHHON U3
aIleTOHOBOTO JKCTpaKTa KopHeH Lactuca serriola L.
Kpucrannmaeckas wmacca Obuta IpoaHANIH3HPOBAHA
C TIOMOIIBIO Ta30BOM XPOMAaTO-Macc-CIEKTPOMETPUHU
(I'X-MC) o pesynbraram KOTOpOi ObLI0 HASHTH(DUIIN-
poBano 21 BemiecTB (BKJIIOYasi METHIIOBBIN AU Mab-
MUTHHOBOM KHCJIOTHI, H-TeKCaJIeKaHOBas KHUCJIOTa, Me-
TUJI-TPAHCOJIeaT, METHUIIOBEIN d¢up 11-okTamereHoBoH
KHCJIOTHI, METHIICTEApaT, OJIEMHOBAs KUCIIOTa, METHIIO-
BbIif 2¢up 11-31K03€HOBOM KHCIIOTHI), BCTPEYAIOLTHECS
B cocTaBe OONBIIMHCTBA BUIOB pacTeHuil. Kpome Toro,
OBLIH OTIpe/eNIeHbl XapaKTepHble uid L. serriola Hexo-
TOpBIE TPHUTEPICHOBBIE COENWHEHUs [oneaH-12-eH-3-
oH, 13,27-mmuknoypcan-3-oH, ypca-9(11),12-auen-3-on
areTar, JIFoTeos, TepMaHukon, Jor-20(29)-en-3-om,
arerar (3f)]. HecmoTps Ha Goratsiii XUMHUYECKHH CO-
CTaB M Hamu4ue OOJBINOTO 3amaca JAaHHOTO BHIA BO
dhope Azepbaiimkana, L. serriola mo cux mop HE HC-
cienoBaH. B 9Tol CBsI3U MpeJCTaBIIeT UHTEPEC HUCClie-
JIOBaHNE Ka4eCTBEHHOTO M KOJMYECTBEHHOTO COCTaBa
pacTeHus.

Kntouegwle cnosa: ayemonosulii IKCMpPaKkm, Kpucmai-
auyeckas macca, I’ X-MC, sudwet Lactuca, mpumepnero-
uObl, 1IONEON ayemam
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