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Abstract: This article is dedicated to the research of the
chemical compounds of aerial parts (stems and leaves)
of Lactuca serriola L. The phytochemical investigation
of the aerial parts of the Lactuca serriola L. (320 g)
revealed the presence of flavonoid derivatives. In the
acetonic extraction of raw plant material the total ex-
tractive contents is researched by the Liquid chro-
matography—mass spectrometric (LC-MS) method
and flavonoid derivatives have been identified.
Totally 20 compounds obtained, 11 were identified
and they were found belong to the carboxylic acid,
monosaccharide, phenolic compounds and flavonoids.
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, quercetin are amongst those which were
identified. Gluconic acid itself is used in pharmaceutical
industry and recognized safe to be used as a food additive
by FDA and EU. L. serriola has been used in traditional
folkloric medicine for the treatment of gastrointestinal,
respiratory and numerous other diseases. It also has a
high antioxidant capacity, sedative, hypnotic, diuretic,
antioxidant, anesthetic, antispasmodic, anticancer,
antibacterial, bronchodilator, vasorelaxant activities.
Availability, affordability, and medicinal importance
draws the attention for investigation of various bioactive
substances.
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INTRODUCTION

The discovery of the plant containing biological active
compounds play an indispensable role in healthcare.
World Health Organization declares that, 60% of the
world’s population relies on herbal remedies and around
80% of the population in developing countries depends
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almost entirely on it for their fundamental health care
needs. In the treatment of chronic and acute maladies
phytocompounds and also their chemical analogs have
provided plenty of clinically useful medicines [Ahmad,
Ahmad, 2019]. Asteraceae family is well known for its
number of medicinal plants. Phytochemical components
like essential oils, lignans, saponins, polyphenolic
compounds, phenolic acids, sterols and polysaccharides
that are found in many species of Asteraceaec show
various pharmacological activities [Rolnik, Olas, 2021].
The economic importance of the Asteraceae family has
been described and, for centuries, several species of this
family have been used for medicinal and food purposes
[Siilsen et al., 2017]. This family is known to include
species that are rich in flavonoids. Over the last decades,
various species from this family were studied ed because
of the great range and quantity of bioactive compounds
they synthesize. Among them, flavonoids and terpenoids
draw the attention because of their biological activities
alongside with potential health benefits [Kim et al.,
2007]. Appearing in various plant parts both in free
state and as glycosides, flavonoids are the biggest group
of naturally occurring phenolic compounds. Plenty
of biological activities are found to have including
antiangiogenic, antimicrobial, mitochondrial adhesion
inhibition, antiulcer, antiarthritic, protein Kkinase
inhibition, anticancer etc. [Sulaiman, Balachandran,
2012]. Being a necessary ingredient in a variety of
pharmaceutical, medicinal, nutraceutical and cosmetic
applications they are associated with a wide range of
health-promoting effects. Now there are around 6000
flavonoids and they contribute to the pigments of
fruits, vegetables and medicinal plants. [Panche et al.,
2016]. In terms of the glycoside form of flavonoids the
most encountering ones are D-glucose, D-galactose,
D-xylose, L-rhamnose, L-arabinose, less often
D-glucuronic acid, very rare D-fructose. Flavonoids are
often form chelated compounds with metals, such as Al,
Cu, Mo, Fe, Mg, lignins, polysaccharides and etc. More
than 5000 plant species with flavonoid substances are
investigated in Azerbaijan, Georgia, Russia, Ukraine
and middle Asian countries in XX century. Flavonoids
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have been discovered in more than 100 plant families.
Among them Combretaceae, Fabaceae, Berberidaceae,
Rosaceae, Rubiaceae, Veronicaceae, Hypericaceae,
Elacagnaceae and Asteraceae are most abundant with
flavonoids have been studied. Flavonoids of 19 species
of Asteraceae have been determined by E.N. Novruzov
[Novruzov, 2010].

According to the literature the separation of the
methanolic extract of the aerial parts of Lactuca indica
L. resulted in the isolation of five flavonoids. These
are: quercetin 3-O-o-L-rhamnopyranosyl (1—6)-p-D-
glucopyranoside; uercetin 5-O-B-D-glucopyranoside;
luteolin ~ 7-O-B-D-glucuronide;  5,2'-dihydroxy-7-O-
B-D-glucuronylflavone; 5,2'-dihydroxy-7-O-B-D-
glucuronylflavone; quercetin 3-O-B-D-glucopyranoside
[Kim et al., 2007].

Flavonoid components were isolated from the
leaves of the Lactuca sativa L. the following: quercetin
7-glucoside 3-(6"-malonylglucoside), quercetin
3-glucuronide, quercetin  3-glucoside, quercetin
3-malonylglucoside, and as an anthocyanin cyanidin
3-malonylglucoside [Ferreres et al., 1997].

From Lactuca dregeana DC. flavonoid component
luteolin-7-O-B-glucopyranoside was extracted
from the roots and aerial parts, while quercetin-3-
O-B-glucopyranoside was extracted only from the
aerial parts [Michalska et al., 2015]. With regards
to the phenolic compounds O-caffeoylmalic acid,
di-O-caffeoyltartaric acid, O-caffeoyltartaric acid,
caftaric acid, 5-O-caffeoylquinic acid and 3,5-di-O-
caffeoylquinic acid were identified from Lactuca sativa
L. varieties [Llorach et al., 2008].

Taking into consideration of the richness of
chemical substances and their medicinal significance,
investigation of L. serriola in Azerbaijani flora draws
attention. Determination of chemical compounds from
the aerial parts of L. serriola is the main purpose of this
research.

MATERIAL AND METHODS

Plant material. Aerial parts - leaves and stems of the
Lactuca serriola L. are collected during the blossoming
period, from Novkhany village of Absheron district
(40°34°27.9”N; 49°46°31.8”E); 20m below sea level.
They have been chopped into small pieces then dried
at room temperature. Total weight of the raw material
ready for analyses was 320 g.

Extraction. Acetone used as an solvent. Dried raw
material (320 g) is extracted three times with acetone,
once in every three days [Serkerov, Kasumova, 2019].
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Acetone is distilled off and expelled by rotary evaporator
(evaporator model: ROVA-N2L; model of water bath:
WB-2000). Liquid chromatography-mass spectrometry
(LC-MS) method followed up for the component
analysis of the dried extract.

LC-MS/MS Analysis of the Extract: LC-MS/MS
analysis has been performed using an Absciex 3200
Q-Trap MS/MS detector. Experiments were carried
out 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. On account of chromatographic
separation, a GL Science Intersil ODS 250 x 4.6 mm,
i.d., 5 um particle size, octadecyl silica gel analytical
column operating at 40°C has been used. The solvent
flow rate was maintained at 0.5 mL/min. Detection was
carried out with PDA detector.

The elution gradient consisted of mobile phases (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.

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

RESULTS AND DISCUSSION

Total dried extract mass ready to analyse was 11.44 g,
therefore extraction ratio was 3.57 %. LC-MS method
is performed for the identification of the qualitative
composition of the components acquired from the
aerial parts of the L. serriola. species. Totally, 20
compounds obtained and 11 were identified (Fig.,
Tab.). As indicated in the table, the main characteristic
substances of the studied species consist of phenolic
compounds and flavonoids which are their subcategory.
Identified flavonoids are: apigenin pentoside, luteolin
glucoside, quercetin glucoside, apigenin glucoside, 300
trimethoxy flovonoid hexoside and quercetin. Amongst
phenolic compounds 5-caffeoylquinic acid, caffeic acid
and 3,5-Dicaffeoylquinic identified. Gluconic acid and
glucose +hexoside are the nextidentified ones thatbelong
to carboxylic acids and monosaccharides respectively.
Previously the availability of flavonoids and total
flavonoid content was determined from the methanolic
extract of the aerial parts of L. serriola. [Bouimeja et al.,
2019]. Apigenin, luteolin and isoquercitrin were isolated
from the methanolic extract of aerial parts of Lactuca
indica L. The first two flovonoids are alike with our
findings. Apigenin and luteolin showed a-glucosidase
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Table. Summary of the components identified by LC-MS/MS method from extract of the aerial
parts of Lactuca serriola.

Peak II;;FI; M-H Molecular ion fragments Identified

1 3.5 195 177,159, 129 Gluconic acid

2 5.99 198 163 glucose + hexoside

3 8.392 235 189, 167 Unknown

4 11.744 485 439,421, 215,197 Unknown

5 13.216 353 191, 179, 161, 135 S-caffeoylquinic acid

6 14.031 277 226,215, 197,185, 171 Unknown

7 14.429 401 269, 161, 143 apigenin pentoside

8 15.239 179 135,117,109, 107 caffeic acid

9 16.047 277 215, 203, 185, 149, 133, 121 Unknown

10 16.556 471 425,225,179, 113 Unknown

11 21.01 515 353,335,191, 179, 173, 161, 135 3,5-Dicaffeoylquinic acid

D 21648 357 i 358 MW compound (not
fragmented)

13 22.181 447 285,284,256, 151, 133 Luteolin glucoside

14 23.014 463 300, 271, 255,243,179, 151 Quercetin glucoside

15 24.594 431 268, 161, 135,133 Apigenin glucoside

16 25085 461 446,297,283, 269, 255 300 MW trimethoxy flovonoid
hexoside

17 25980 543 409, 313, 175, 151, 133, 107 Unknown

18 26.849 411 277,233,215, 199, 151, 107 Unknown

19 27.407 257 242,213, 198, 185, 169, 161 Unknown

20 29.005 301 227,183,163, 151, 121, 107 Quercetin

B TWC of DAD Spectral Data: from Sample 1 (Az15 10mgmi) of Az15 10mgml.wiff Max. 1,5e4 mAU
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Figure. LC-MS chromotogram of acetonic extract of aerial parts of Lactuca serriola L.
Substances are listed in the table above.

quercetin, quercetin 3-O-glucoside, rutin, apigenin,
luteolin, and luteolin 7-O-glucuronide were identified
[Hou et al., 2003]. With regards to the phenolic
compounds 5-Caffeoylquinic acid, 3,5-Dicaffeoylquinic

inhibition activities and this put forth their anti-diabetic
activity [Choi et al., 2016].

Also from the fresh herb of L. indica was extracted
with aqueous acetone and six known flavonoids,
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acid were also extracted from L. sativa via UHPLC
method [Ribas-Agusti et al., 2011].

Among flavonoids, the flavone quercetin is currently
assessed in clinical trials on prostate cancer and its
primary prevention [Siilsen et al., 2017]. Another
identified compound is a glucose that has been detected
in the ethanolic extracts from the roots of L. serriola
[Petkova, Denev, 2013].

The next compound gluconic acid is an acid sugar
belonging to the aldonic acid family. There is a huge
interest for the gluconic acid and its derivatives in
pharmaceutical, food, textile and construction industries
over the past 50 years. Gluconic acid and its derivatives
are generally added to dairy products and soft drinks
to maintain and boost their sensory properties. The
US Food and Drug Administration granted Generally
Recognized As Safe status to the GA derivatives,
glucono-d-lactone, sodium gluconate, and authorized
their unlimited use as food additive [Caiiete-Rodriguez
et al., 2016].

In the European Parliament and Council Directive
No. 95/2/EC, gluconic acid is listed as a generally
permitted food additive (E 574) [EPCD, 2006].

Quercetin has different inhibitory effects on various
ways of tumor formation. A plenty of in vivo and in
vitro experiments have shown that it has a strong role
in inhibiting metastasis, promoting apoptosis, and its
ability for tumor angiogenesis and cell cycle regulation
[Tang et al., 2020]. Luteolin has a reducing effect
the oxidative stress and neuroinflammation and also
prevents apoptosis and enhanced neuronal growth by
modulating signaling pathways [Siddique, 2021].

Taking into consideration L. serriola is a potential
source of natural antioxidants and their usage in phar-
maceutical and health functional foods, we recommend
further investigations.
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Lactuca serriola L. novii yeriistii hissalorinin maye
xromato-mass spektrometriya iisulu ilo kimyovi
torkibinin todqiqi

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

Fatih Goger

Anadolu Universiteti, Darmanbitkilori, Dorman va Elmi Todqgiqat Morkazi
(AUBIBAM), 26470, Eskisehir, Tiirkiya

Todqiqat isi Lactuca serriola L. ndviiniin yeristii
hissolori-nin (gévdo vo yarpaqlar) kimyoavi torkib-
inin todqiqino hosr edilmisdir. Bitkinin (320 q) ye-
ristii  hissolorinin fitokimyovi todqiqi zamani flavo-
noid téromolorin mévcudlugu askar edilmisdir. Bitki
xammalinin asetonlu ekstraksiyasinda iimumi ekstrak-
tiv torkib maye xromatoqrafiya-kiitlo spektrometrik
(LC-MS) iisulu ilo todqiq edilorok orada flavonoid
toromolorinin olmasi miioyyon edilmisdir. Umumilikdo
20 birlosma aldos edilmis vo bunlardan 11-i identifikasi-
ya edilmigdir. Onlarin karboksil tursusu toéromalari,

54

monosaxaridlor, fenol birlosmoalori vo flavonoidlors
aid oldugu miioyyon edilmisdir. LC-MS prosesi iso
Shimadzu 20 A HPLC sistemi ilo hoyata kegirilib vo
maddolorin identifikasiyas1 Analyst 1.6 proqrami ilo
yering yetirilmisdir. Qliikon tursusu, gliikoza, kversetin
identifikasiya edilon birlogmalor arasindadir. Qlitkon
tursusu aczagiliq sonayesindo istifado olunur vo FDA
(Amerikan Qida vo Darman Administrasiyasi) vo AB
torofindon qida olavesi kimi istifado olunmaq {igiin
tohliikosiz hesab edilmisdir. Lactuca serriola anonavi
xalq tobaboti mada-bagirsaq, tonoffiis yollart vo bir gox
digor xostoliklorin miialicasi ligiin istifado edilmigdir.
Onun homginin yiiksok antioksidant xassasi, sakitlogdi-
rici, hipnotik, sidikqovucu, anestezik, antispazmodik,
xar¢ong oleyhina, antibakterial, bronxodilatator, damar-
genaldici xiisusiyyatlori vardir. Movcudlugu, miinasib-
liyi vo tibbi shomiyyati miixtolif bioaktiv maddslorin
tadqiqi baximindan digqgati calb edir.

Acar sozlor: apigenin, Asteraceae, flavonoidlar, fenol
birlagsmalari, kversetin, qliikon tursusu

HUccnenoBaHue XHMHUYECKOT0 COCTABa HAJA3eMHBIX
yacreil Lactuca serriola L. ¢ :xuakoi xpoMaro - macc
CIIEKTPOMETPUYECKHM METOI0OM

Ovuas H. lykropiu
HUncmumym bomanuxku HAH Asepoaiiosxcana, baoamoapckoe wocce 40,
Baky, AZ1004, Asepbaiioxcan

®arux I'érep
Anamonutickuii ynusepcumem, Llenmp nexapcmeennvix pacmenuil, je-
Kkapcme u HayuHwlx ucciredosanuti (AUBIBAM), 26470, Dckuwexup, Typyus

Hayunast paGora mocBsiieHa H3YYEHUI0 XHMHUYECKO-
IO CcOCTaBa MOA3EMHBIX dYacTel (cTeONel W JIMCTHEB)
Lactuca serriola L. B pesynbrate (pUTOXUMHUYECKOTO
HUCCIIEOIOBAHUS ITOA3EMHBIX yactel Lactuca serriola L.
(320 r) BEISBIIEHO HAJIWYKE TPOU3BOIHBIX (HIABOHOU-
n0B. [Ipu aneTroHOBO 3KCTPAaKLMU PACTUTEIIFHOTO ChI-
pbst O0lIee coepKaHue HKCTPAKTa M3ydald METOIOM
KHUIKOCTHOH  Xpomarorpaduu-Macc-CieKTpOMETpUU
(OKX-MC) u ompenensii MPUCYTCTBHE MPOU3BOIHBIX
(hmaBoHOMOB. Beero momyweno 20 coepmuenuit, 11
KOTOpbIe aeHTUGUIHMpoBaHbl. Kak nmpouns3BonHbIe Kap-
OOHOBBIX KHCIIOT, MOHOCAXapHI0B, ()EHOIBHBIX COCIH-
HeHuit u praaBononoB. [Iponecc XKX-MC 611 peanu-
30BaH ¢ nomoIsio cucteMbl BDO-JKX Shimadzu 20 A, a
uAeHTH()UKALMS IPEAMETOB BBINOJIHAIACHC TOMOILBIO
nporpammbl Analyst 1.6. [7rokoHOBas KHcJOTa, TITHO-
K032 U KBEPLETHH BXOIAT B YNUCIIO UACHTU(DHULHUPOBAH-
HBIX COeMHEHU. [T1I0KOHOBAs KHCIOTa UCIOIb3YeTC s
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B (apManeBTHYECKON MPOMBIIUIEHHOCTH U CUUTACT-
csi 6e3onmacHoii FDA (AmepukaHckoe ynpaBiieHHE TI0
CaHUTApHOMY HAaJ[30py 3a Ka4eCTBOM IHIIEBBIX MpO-
OyKTOB M MeankamentoB) u EC s mcnonb3oBaHus B
KauecTBe MUIIEBOW 100aBKH. Lactuca serriola ncroinb-
3yeTcs B TPAJAUIIMOHHONW HapOJHOW METUIUHE IS Jie-
YEHMsI KETYJOYHO-KHIIEYHOTO TPaKTa, JbIXATEIBbHBIX
MyTell 1 MHOTUX JIpyrux 3a0oneBaHuil. Bua Taxxke 00-
J1aZaeT BEICOKUMHU aHTHOKCU/IAHTHBIMH, CEJaTHBHBIMH,
CHOTBOPHBIMH, MOYETOHHBIMH, 00€300IMBAIOIIIMH,
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CHa3MOJUTHYECKUMH, MPOTHBOPAKOBBIMHU, aHTHOAKTeE-
pHATBHBIMH, OPOHXOJIMTHYECKUMH a COCYIOpacIInps-
IOIMMHU CBOMCTBaMH. JlOCTYHNHOCTb, MPUTOJHOCTH U
MEIUIMHCKOE 3HAYCHHWE BBI3BIBAIOT MHTEPEC C TOUKU
3pEHHS MCCIICAOBAHUAPA3TUYHBIX OHMOJOTMYECKH aK-
TUBHBIX BEIICCTB TOJYUYEHHBIX U3 PACTHTEIBLHOTO ChI-
pbsL.

Knrwouesvie cnosa: anucenun, Asteraceae, ¢nasorou-
0bl, d)eHOﬂbele coeduHeHuﬂ, KeepyemuH, clIOKOHOed:
Kuciaoma



