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This article is devoted to the investigation of the chemical components of the aerial parts (stems and
leaves) of Lactuca tatarica. The phytochemical study of the aerial parts of the species L. tatarica (320 g)
revealed the presence of coumarin derivatives in its composition. In the acetonic extraction of plant raw
material the total extractive contents is investigated by the Liquid chromatography—mass spectrometric
(LC-MS) method and coumarin derivatives have been identified. Totally 10 compounds were obtained,
of which three were identified. It was found that, of these, other three compounds belong to coumarins,
derivatives of polyphenols and phenylpropanoids. LC-MS experiments were realised by a Shimadzu
20 A HPLC system and identification of the substances were performed by Analyst 1.6 software.
Gluconic acid, glucose, di-hydroxycoumarin glucoside, are amongst those which were identified.
The importance of gluconic acid is that it is a chelator at alkaline pH. Moreover, it is used as a food
additive in the food industry. The plant is widely used in traditional Chinese and Indian folk medicine
in the treatment of certain diseases. Thus, we consider it important to study the chemical composi-
tion of a plant in order to detect biologically active components with broad pharmacological activity.
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INTRODUCTION

The discovery of the beneficial plant based
substances has a significant role in healthcare.
Asteraceae family have been shown to be of
medical importance because of the pharmaco-
logically active substances. Species of the ge-
nus Lactuca L. (Asteraceae Bercht. & J. Presl)
have been shown to produce sesquiterpene lac-
tones as their characteristic secondary metabo-
lites [Michalska et al., 2009].

Previously o-amyrin, lactucin, lactucopicrin
(lactucin-8-O-p-hydroxyphenylacetate) have been
extracted from the aerial parts of L. tatarica [ Akyev
etal., 1990]. And of the flavonoid compounds api-
genin, luteolin, quercetin-3-O-p-glucopyranoside,
apigenin-7-O-B-glucopyranoside and kaempferol-
3-O-B-glucopyranoside have been identified in its
aerial parts [Kisiel, 1998].

11B-hydroxy-11, 13-dihydrolactucin;
2B-hydroxy-11f, 13-dihydrodouglanin were ob-
tained from the whole plant [Wang et al., 2010].

L. tatarica is used as fodder plant for buf-
faloes and cows [Bhellum and Singh, 2015].
Ethnobotanical uses reported in Kibber Wild-
life Sanctuary (India) that decoction of whole
plant traditionally used for joint pains [Devi et
al., 2013]. Traditionally its leaves used in treat-
ment of headache, fever, internal wounds and
vomiting in Amchi system of medicines in Sku-
ru watershed of Karakoram wildlife sanctuary
(India) [Namtak and Sharma, 2018]. In tradi-
tional medicine it has been used for treating
skeleto-muscular (arthritis, bone fracture, joint
problem) ailments in India with 100% fidelity
[Thakur et al., 2020]. In Suru and Zanskar Val-
leys of India with its vernacular name Chamati
the dried then powdered plant given to patient
twice a day for treating vomiting [Rinchen and
Pant, 2014]. Despite the fact that L. tatarica
is in rich triterpenoic compounds, sesqui-
terpene lactones, flavanoids and widespread
in Azerbaijan yet it is still uninvestigated in
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Azerbaijani flora in terms of its chemical con-
stituents. Therefore, the aim of this study is
determination of chemical compounds of the
aerial parts (stems and leaves) of L. tatarica.

MATERIAL AND METHODS

Plant material: As a research object the aerial
parts (stems and leaves) of the L. tatarica are
collected during the blossoming period, from the
Shabran district (41°12°32.9”N 48°58°08.2”E;
54 m above sea level), on July, 2018.
Plant material has been chopped into small
pieces and dried at room temperature. Total
weight of the raw material was 320 g.

Extraction: Dried stems and leaves (320g)
are extracted 3 times with acetone (once in
every three days) [Kurbanova and Serkerov,
2012]. Acetone is filtered off and expelled by
rotary evaporator (evaporator model: ROVA-
N2L; water bath model: WB-2000). The com-
ponent analysis of the dry extract has been car-
ried out by method.

LC-MS/MS Analysis of the Extract: LC-MS/
MS analysis was carried out using an Absciex
3200 Q trap MS/MS detector. Experiments
were performed with a Shimadzu 20A HPLC
system coupled to an Applied Biosystems 3200
Q-Trap LC- MS/MS instrument equipped with
an ESI source operating in negative ion mode.
For the chromatographic separation, a GL Sci-
ence Intersil ODS 250 x 4.6 mm, i.d., 5 pm par-
ticle size, octadecyl silica gel analytical column
operating at 40° C has been used. The solvent
flow rate was maintained at 0.5 mL/min. Detec-
tion was carried out with PDA detector.

Theelution gradient consisted of mobile phas-
es (A) acetonitrile:water:formic acid (10:89:1,
v/v/v) and (B) acetonitrile:water:formic acid
(89:10:1, v/v/v). The composition of B was
increased from 10% to 100% in 40 min.

LC-ESI-MS/MS data were collected and
processed by Analyst 1.6 software [https://sci-
ex.com/products/software/analyst-software].

RESULTS AND DISCUSSION
Asaresultofthetotal extractmass was 9.36 g, there-
fore extraction ratio was 2.92 %. The qualitative

composition of the substances obtained from
the aerial parts of the Lactuca tatarica (L.) C.A.
Mey. species has been identified by the LC-MS
method. According to the table, totally 10 com-
pounds acquired and 3 were identified. Glucon-
ic acid, glucose, dihydroxycoumarin glucoside
are amongst those which are identified. Com-
pounds that are found similar to the caffeic acid
derivative and caffeoylquinic acid consist of 1
per each. 1 compound was found to be similar
to dihydroxycoumarin.

Several authors have also found compounds
that belongs to the same group as ours. 5-caf-
feoylquinic acid (5-CaQA), p-coumaroylcaf-
feoyltartaric acid (CoCaTA) and di-p-couma-
royltartaric acid (DiCoTA) have been derived
from the L. sativa L.) [Agusti et al., 2011].
These substances have similarities with com-
pound Ne8 and compound NoS, respectively
(Tab.).

Another identified component is a gluconic
acid, which is a carboxylic acid, is a good che-
lator at alkaline pH; its action is relatively bet-
ter than EDTA, NTA and other chelators. In the
European Parliament and Council Directive No.
95/2/EC, gluconic acid is listed as a generally
permitted food additive (E 574) [eurlex.europa.
eu].

Gluconic acid is plentifully available in
plants, fruits and other aliments such as meat,
rice, dairy products, wine (up to 0.25 %), honey
(up to 1 %), and vinegar. Mainly, gluconic acid
and its salts are utilized in the formulation of
food, pharmaceutical and hygienic products
[Ramachandran et al., 2006].

Next identified compound is a glucose that
has found in the ethanol extracts acquired from
the roots of L. serriola L. [Petkova and Denev,
2013].

With regards to the Di-hydroxycoumarin
glucoside, esculin (6,7-Dihydroxycoumarin-
6-glucoside) has been obtained from the leaves
of L. sativa L. [Qin et al., 2018]. From the heads
of butterhead lettuce dihydroxycoumarin has
also been identified [Viacava et al., 2018].

Dried acetonic extract of the aerial parts
of L. tatarica (L.) C.A.Mey. has been passed
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Table. Summary of the components identified by LC-MS/MS method from extract of the aerial parts of

L. tatarica
Ne of RT, M-H Fragments Identified component
peak min
1 3.413 195 177,159,129 Gluconic acid
2 6.043 198 163 Glucose
3 10.188 339 177,133 Di-hydroxycoumarin
glucoside
4 11.902 485 439,421,377, 277,215, 197 Unknown
5 14.115 277 215,177,133 Similar to caffeic acid
derivative
6 14.331 362 335,307,291, 263, 227,203, 175 Unknown
7 15.249 179 135 Similar to
Dihydroxycoumarin
8 15.760 353 335,309, 281, 177 Smilar to
caffeoylquinic acid
9 21.789 356 Unknown
10 27.516 257 242,227,213, 198, 195, 185, 169, Unknown

167,157,129, 121
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Figure. LC-MS chromotogram of acetonic extract of aerial parts of L. tatarica

through LC-MS for its chemical substance in-
vestigation. Totally 10 compounds obtained.
Those belong to carboxylic acids, monosac-
charide, coumarins, polyphenol derivatives
and phenylpropanoids. Due to the wide range
of pharmacological activity of the components
identified in the plant, we consider it expedient
to use the plant in the production of drugs and
food additives.
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Lactuca tatarica (L.) C.A. Mey. noviiniin yer-
iistii hissolorinin xromato-mass spektromet-
riya iisulu il kimyavi torkibinin todqiqi
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Mogqals  Lactuca tatarica ndvinin  yeriis-
ti hissolorinin (gbévde vo yarpaglar) kimyovi
komponentlorinin todqigine hosr edilmisdir. L.
tatarica ndviiniin yerlsti hissalorinin (320 qr)
fitokimyavi todqiqi kumarin birlogsmalarinin
movcudlugunu ortaya cixardi. Bitki xammali-
nin asetonlu ekstraksiyasinda {imumi ekstraktiv
torkib maye xromatoqrafiya-kiitlo spektromet-
riya (MX-KS) fisulu ilo todqiq edilorok orada
kumarin téromslorinin olmasi miioyyan edilmis-
dir. Umumilikdo 10 maddo oldo edilmisdir vo
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bunlardan 3-ii identifikasiya edilmisdir. Digor 3
maddonin iss kumarinlar, polifenol téramolori vo
fenilpropanoidlora aid oldugu miioyyan edilmis-
dir. LC-MS prosesi Shimadzu 20 A HPLC sis-
temi ilo, maddslorin identifikasiyasi iso Analyst
1.6 programi torofindon hayata kegirildi. Qliikon
tursusu, qliikoza, di-hidroksikumarin gliikozid,
identifikasiya edilon birlosmolor  arasindadir.
Qliikkon tursusunun ohomiyyati, golovi pH-da
xelator olmasidir. Ustalik gida sonayesindo gida
qatqust olaraq istifads olunur. Bitki biitév olaraq,
miioyyan xastaliklorin miialicasi ii¢iin Cin vo Hin-
distanda ononavi xalq tobabatindo genis istifado
olunur. Beloliklo, genis farmakoloji aktivliyo ma-
lik bioloji aktiv komponentlori agkar etmak iigiin
bitkinin kimyovi komponentlorini dyronilmosi
ohomiyyatlidir.

Acar sozlor: ekstraktiv birlosmolor, MX-KS, di-
hidroksikumarin qliikozid, gliikon tursusu

HccaenoBanne XMMHUYECKOI0 COCTaBa HAaJ-
3eMHBbIX 4acteid Lactuca tatarica (L.) C.A.
Mey. ¢ npumMeHeHneM MeTona Xpomaro-Macc-
CnekTpomeTpun
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Crarbsl MOCBSAIIECHA N3YYCHUIO XUMHIECKHX KOM-
TTIOHEHTOB HAI3eMHOW dacTh (cTeOneil W Jmc-

TheB) Lactuca tatarica. PUTOXUMHUYECKUE HCC-
JIeOOBaHUsl HaA3eMHOM 4acTu Lactuca tatarica
(320 r) BBISBMIIM IPUCYTCTBHE B €TI0 COCTaBE COe-
JUHEHUM KyMapuHa. [ Ipy alileToHHOM SKCTpaKuu
PACTUTEIILHOTO ChIPbsi O0Illee 3KCTPAKTUBHOE
coziepKaHHe HCCIIEOBAIN METOIOM JKHJIKOCT-
HOM xpomaro - Macc-ciekrpomerpru (JKX-MC)
U B pe3yibTare ONpeNeNIin MPUCYTCTBHE TIPO-
W3BOIHBIX KymapuHa. Beero Obuio momyyeno 10
COCJIMHEHHH, M3 HUX TPU HJICHTHU(DUIMPOBAHBIL
YCTaHOBJIEHO YTO, U3 HUX €lIe TPH COeIUHEHHUN
OTHOCATCS K KyMapuHaM, MPOM3BOMHBIM IIOJH-
(eHONOB M (peHHIpOonaHouaaM. DKCIICPUMEH-
Th1 JKX-MC mpoBOJCHBI ¢ TTOMOIIBIO CHCTEMBI
Shimadzu 20 A HPLC, a unentudukanuio Be-
IIECTB BBIMOIHIN C MTOMOIIBIO TPOrPAMMHOTO
obecrieyenust Analyst 1.6. [TIrOKOHOBast KUCIIOTA,
IJIIOKO33, JIMTUIPOKCHKYMAapUH TIIFOKO3H, BXO-
JIUT B YUCJIO WMICHTH()UIIMPOBAHHBIX COCIUHE-
HUl. BaXHOCTh IVIFOKOHOBOW KHCIJIOTBI 3aKIIIO-
YaeTcs B TOM, YTO OHa SIBJISIETCS XeNIaTopoM IpU
menoyHoM pH. bosee Toro, oHa ucnonb3yercs B
MIUIIIEBOM TPOMBIIUICHHOCTH KaK IHUIIEBas JO-
OaBKa. PacTeHue IIMPOKO UCTIONB3YETCS B TPAIU-
IMOHHOW HapomHoi memunuue Kutas u Mamm
IIpY JIEYEHUH HEKOTOphIX 3aborneBanuil. Takum
00pa3oM, cyMTaeM HEOOXOMUMBIM, U3YyYHTh XH-
MHYECKUI COCTaB pacTeHHs B IIENISIX OOHapy-
JKCHHUsI B €r0 COCTaBe OMOJIOTMYECKH AKTHBHBIX
KOMITOHEHTOB, 00JIaIafOIIHMX IIIUPOKOH (hapMaKo-
JIOTUYECKON aKTUBHOCTBIO.

Ki1ro4eBble cj10Ba: S5KCTPaKTUBHbIE COSMHEHNS,
KX-MC, nuruapoKCHKyMapyiH IIFOKO3H/, TITHO-
KOHOBasI KUCJIOTA.
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