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Ligularia is a medicinally important herb of the family Compositae. Ligularia narynensis
is a perennial herb growing in the mountains, rich in sesquiterpenes, triterpenes, lignans,
alkaloids, and steroids. In this work chemical constituents of the root part of medicinal plant L.
narynensis from Kazakhstan have been determined for the first time. The constituents of the
root part of L. narynensis were extracted with hexane and analyzed by gas chromatography —
mass spectrometry (GC-MS). Thirty compounds were detected, and their concentrations were
determined by the method of normalization of peak areas. Among them, the major components
are (9Z,12E)-octadeca-9,12-dienoic acid (16.7%), ethyl (9Z,12Z)-octadeca-9,12-dienoate (11.1%),
n-hexadecanoic acid (11.0%), (3a,5a,5b,8,8,11a-hexamethyl-1-prop-1-en-2-yl-1,2,3,4,5,6,7,7a,
9,10,11,11b,12,13,13a,13b-hexadecahydrocyclopentalalchrysen-9-yl) acetate (9.1%), [(3R)-
4,4,6a,6b,8a,11,11,14b-octamethyl-1,2,3,4a,5,6,7,8,9,10,12,12a,14,14a-tetradecahydropicen-3-
yl] acetate (5.1%). Presence of these bioactive constituents may indicate that the plant extract
possesses anti-inflammatory, antimicrobial and anticancer activities, which can serve as a basis
for the development of new phytopreparations.
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Ligularia — Tepanuanblk MaHbI3abl WeNTi ecimaik. Ligularia narynensis ceckButepneH,
TPUTEPNEH, J/IUTHAH, aNKanoug, XaHe cTepouaTapFa 6all Tayaa eceTiH  KemkKbingblK
oecimaik. byn ymbicta KasakcTaHaa eceTiH L. narynensis papinik ecimpiri TamblpaapbiHaH
XUMUANBIK KOMNOHEHTTEPiHiH Tanaaybl 6ipiHwWi peT xyprisingi. L. narynensis ecimairi Tambip
6eniriHeH Mmaipa epriw 3aTTap reKCaHMEH SKCTParup/ieHreH aHe rasgbl XxpomaTorpadpwusa
— Macc-cnekTpomeTpuaHbiH, (TX-MC) agicimed TangaHabl. OTbi3  KOCbIAbIC capanTangbl

KOHEe onapAblH  KOHUEHTpauuanapbl MWK ayfaHAapblH - KanbiNKa Keatipy ajicimeH
aHbIKTaNAbl, ofapablH, iwiHae Herisri  (9Z,12E)-okTageka-9,12-gueH  KblwKbiabl (16,7%),
aTUN (9Z,12Z)-okTageka-9,12-gueHoar (11,1%), n-rekcagekaH KblLWKbiNbl (11,0%),

(3a,5a,5b,8,8,11a-rekcameTtunn-1-npon-1-e1-2-un-1,2,3,4,5,6,7,7a,9,10,11,11b,12,13,13a,1
3b-rekcagekarngpoumnknoneHtalalxpuser-9-un) auetar (9,1%), [(3R)-4,4,6a,6b,8a,11,11,14b-
oKktameTtun-1,2,3,4a,5,6,7,8,9,10,12,12a,14,14a-TeTpageKkarngponumueH-3-un) auerar (5,1%)
60nbin Tabbinagbl. Ocbl Guonoruanbik 6enceHai KOMNOHeHTTepAiH 601ybl 6CIMAIK CbIFbIHAbLICHI
KabblHyFa Kapcbl, MUKPOBKA Kapcbl »KaHe iCikKke Kapcbl BenceHpinikke ve ekeHiH Kepcetyi
MYMKiH, 6yn KaHa putonpenapaTTapabl asipaeyre Heri3 60s1a anagbl.

TyiiiH ce3pep: Ligularia narynensis; rekcaHAi 3KCTpaKT; maiiaa epriw 3attap; IX-MC.
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Ligularia anaeTcA TepaneBTUYECKU BaXKHbIM TPABAHUCTbIM pacTeHMEM W3 cemelcTBa
Compositae. Ligularia narynensis — MHOronetHee pacTeHue, NpowuspacTalouiee B ropax,
6oratoe ceckBMTepneHamu, TpUTepPneHamu, AWFHAHaMW, anKanoupamu u crtepoupamu. B
JaHHOM paboTe BnepBble 6bln UCCNEAOBAH XMMWYECKMIA COCTaB KOPHEN NEKapCTBEHHOTO
pacteHna KasaxctaHa L. narynensis. upopacTBopuMble KOMMOHEHTbI M3 KOPHEBOWM 4acTu
L. narynensis 6blnn 3KCTParMpoBaHbl FeKCaHOM W MNpPOaHaAU3MpPOBaHbl MeTOAO0M Fa30BOW
XxpomaTorpadum — macc-cnektpomeTtpum (FX-MC). O6HapyKEHO TPUALATb COEAUHEHWUIA U KX
KOHUEHTPauuu onpegeneHbl MeTOAOM HOPManu3auMu naowagelt NUKoB, Cpeamn KOTOPbIX
OCHOBHbIMM cocTaBaaAlWMMKU aABasatoTca (9Z,12E)-okTageka-9,12-agueHosan kucnota (16,7%),
aTun (92,127)-okTapeka-9,12-aueHoart (11,1%), n-rekcafekaHoBsas kucnota (11,0%),
(3a,5a,5b,8,8,11a-rekcameTun-1-npon-1-eH-2-un-1,2,3,4,5,6,7,7a,9,10,11,11b,12,13,13a,1
3b-rekcagekarngpoumnknonertalalxpusen-9-un) auetat (9,1%), [(3R)-4,4,6a,6b,8a,11,11,14b-
oktameTtun-1,2,3,4a,5,6,7,8,9,10,12,12a,14,14a-TeTpagekarngponunueH-3-un) auertart (5,1%).
Hannume 3tux 6MONOTrMYECKM aKTUBHbLIX KOMMOHEHTOB, MOMeT CBWUAETeNbCTBOBaTb O TOM,
YTO PacCTUTENbHbIN 3KCTPaKT obnapaeT NPOTUBOBOCNANUTENbHOM, NPOTUBOMMUKPOGHOW 1
NPOTUBOOMYXONEBOM aKTUBHOCTbIO, YTO MOMKET MOCNYXWUTb OCHOBOM ANA pa3paboTKM HOBbIX
¢duTonpenapatos.

KniwoueBble cnoBa: Ligularia narynensis;
KOMMOHeHTbI; MX-MC.
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1. Introduction

Ligularia is a medicinally important herb of the family
Compositae containing about 180 Eurasian species, 17 species
growing in mountains of Kazakhstan [1]. Some species in this
genus have been used for a long time as folk remedies for their
antibacterial, anticancer, and antitumor activities [2-5]. More
than 27 Ligularia species have been used as traditional Kazakh
and Chinese medicinal herbs for the treatment of fever, pain,
inflammation, intoxication, cough phlegm, removing blood
stasis, emetic, diuresis, cholagogue [6,7]. Previous studies
confirmed the presence of sesquiterpenes, triterpenes, sinapyl
alcohol derivatives, lignans, alkaloids, and steroids in Ligularia
[8]. Eremophilane sesquiterpenes are considered as the major
secondary metabolites and taxonomic markers of Ligularia
genus. More than 500 eremophilane sesquiterpenes have been
reported from this genus [9,10].

Ligularia narynensis is a perennial herb growing in Almaty
region of Kazakhstan and in Xinjiang province of China. Gao et
al. [2,7,11,12] determined the structures of oplopane-type
sesquiterpenes, a new 8-0-4’-type neolignan-, oplopane- and
guaiane-type sesquiterpenoids, monoterpenoids from the
roots of L. narynensis.

We have previously reported the chemical investigation
results on total bioactive components from root part of L.
narynensis such as organic acids, flavonoids, moisture content,
total ash, and extractives content. Together with eleven macro-,
microelements from the ash of plant were determined by using
method of multi-element atomic emission spectral analysis.
And same time, twenty amino and eight fatty acids were
quantified in this plant [13]. In addition, fifty nine liposoluble
constituents in chloroform extract from the root part of L.

narynensis have been identified by gas chromatography-mass
spectrometry (GC-MS) method [14].

In our continuously study of the plant, thirty liposoluble
constituents in hexane extract from medicinal plant L.
narynensis have been determined by GC-MS method which
grown in Almaty region of Kazakhstan for the first time.

2. Experiment

2.1 Plant material

The root part of plant L. narynensis was collected in
September 2017 from the Zailiysky Alatau Mountains of Almaty
region and identified by Dr. Alibek Ydyrys. Specimens (1217-BN-
17) were deposited in the Herbarium of Laboratory Plant
Biomorphology, Faculty of Biology and Biotechnology, al-Farabi
Kazakh National University, Almaty, Kazakhstan.

2.2 Extraction

The dried and powdered L.narynensis (100g) was
extracted three consecutive portions of 95% ethanol. Volume
of each portion was 800 mL. Extraction time of each portion
was 7 days. Filtered extracts were combined and concentrated
under reduced pressure with a vacuum rotary evaporator
R-300s (Buchi, Switzerland). A residue was dissolved in 150 mL
of water and extracted with 150 mL of hexane (99%, China).
Then the dry extract (133 mg) was stored at 4°C. For GC-MS
analysis, 1 mg of dry extract was dissolved in 1 mL of hexane.

2.3 GC-MS conditions

Analyses were conducted on Agilent 7890A/5975C gas
chromatograph coupled to mass spectrometer equipped with a
7683B auto injector (Agilent Technologies, USA). Separation
was carried out with a HP-5MS fused silica capillary column
(0.25 mm x 30 m, 0.25 um film, J&W Scientific, USA). The

© 2019 Al-Farabi Kazakh National University
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injection port temperature was 310°C. The injection volume
was 1 pL, split ratio 5:1. Helium (99.99 %, China) was used as the
carrier gas at a rate of 1.0 mL/min. The column temperature
was held at 50°C for 10 min, increased by 10°C/min to 300°C,
and then held for 40 min. Mass spectra were obtained by
electron impact (El) ionization at 70 eV in scan mode (m/z 30-
1000 amu). Solvent delay was 3 min. The detector, ion source
and transfer line temperature were set to 150, 230 and 250°C,
respectively.

2.4 Identification and quantitation

The compounds were identified using NIST14 library. Mass
fraction of each detected compound was estimated using
normalization of peak areas. The sample was analyzed three
times. All data are expressed as the mean * standard deviation
of three replicate measurements.

3. Results and discussion

The liposoluble constituents present in hexane extract
from the root part of L. narynensis were analyzed by GC-MS for
the first time (Figure 1). Thirty compounds were detected on a
chromatogram with a NIST MS library match >70% (Table 1). The
prevailing constituents are: (9Z,12E)-octadeca-9,12-dienoic
acid (16.7%), ethyl (92,12Z)-octadeca-9,12-dienoate (11.1%),
n-hexadecanoic acid (11.0%), (3a,50,5b,8,8,11a-hexamethyl-1-
prop-1-en-2-yl-1,2,3,4,5,6,7,7a2,9,10,11,11b,12,13,130a,13b-
hexadecahydrocyclopentala]chrysen-9-yl) acetate (9.1%), [(3R)-
4,4,6a,6b,8a,11,11,14b-0ctamethyl-
1,2,3,4a,5,6,7,8,9,10,12,12a,14,14a-tetradecahydropicen-3-yl]
acetate (5.1%). Table 1 report the composition of the liposoluble
constituents of L. narynensis.
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The earlier reports on the essential oil from L. virgaurea
has been reported to possess 4-methyl-1-(1-methylethyl) 3-cy-
clohexen-1-ol (14.4%), 2-methyl-heptane (9.8%), 3-methyl-hep-
tane (8.3%), heptane (7.9%), 4-methyl-1-(methylethyl)-bicyclo
[3,1,0] hex-2-ene (7.8%), 3-methyl-hexane (6.4%), 2-methyl-hex-
ane (5.5%) and limonene (4.7%) [15]. L. stenocephala growing in
Korea was reported to possess a-pinene (41.1%), limonene
(17.7%), 2,7-bis(spirocyclopropane) bicycle [2.2.1] heptan-5-one
(13.2%), o-anisaldehyde (5.9%) and phellandrene (5.2%) as the
major constituents of its oil [16]. The oil from L. persica (from
Iran) contained (Z)-8-ocimene (12.5%), cis-m-mentha-2,8-diene
(8.8%), a-eudesmol (8.7%), valencene (5.9%) and 14-hydroxy-6-
cadinene (5.7%) as the major constituents [17].

On correlating the liposoluble constituents’ composition
of these species, it appears that L. virgaurea, L. stenocephala
and L. persica are chemotaxonomically not related to L. nary-
nensis. These results indicated that the differences in the vola-
tile profiles of the species are primarily qualitative. Taken to-
gether, these data suggest that L. narynensis may play very
important role in the development of new phytopreparations.

The main liposoluble constituent of L. narynensis (92,12E)-
octadeca-9,12-dienoic acid (16.7%) have been reported to have
antimicrobial activity [18]. And second major liposoluble con-
stituent ethyl (92,12Z)-octadeca-9,12-dienoate (11.1%) has a hy-
pocholesterolemic, nematicide, antiarthritic, hepatoprotective,
antiandrogenic, hypocholesterolemic, 5-alpha reductaseinhibi-
tor, antihistaminic, anticoronary, insectifuge, antieczemic, anti-
acne activities [19]. n-Hexadecanoic acid (11.0%) might function
as an anti-inflammatory agent [20]. Furthermore, this acid has
an inhibitory activity. These findings further confirm the medici-
nal value of plant and its anticancer cytotoxic potential [21,22].
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Figure 1 — Total ion (m/z 30-1000) chromatogram of hexane extract from
the root part of L. narynensis
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Table 1 —The liposoluble constituents from the root part of L. narynensis
. Molecular NIST
Peak . Cas Retention Molecular . Content?,
Constituent R i weight, Match,
No. No. time, min  formula %
amu %

1 2-Methoxy-4-vinylphenol 7786-61-0 9.831 C,H,,0, 150 0.2310.03 94
2 2,6-Dimethoxyphenol 91-10-1 10.207 CH,,0, 154 0.3940.01 98
3 Phenoxybenzene 101-84-8 11.036 C,H,,0 170 3.410.1 87
4 Dimethylbenzene-1,2-dicarboxylate 131-11-3 11.494 C,,H.,0, 194 0.22+0.03 97
5 1-Chloro-4-phenoxybenzene 7005-71-3 13.363 C,,H,Clo 204 0.2240.02 97
6 4-Hydroxy-3,5-dimethoxybenzaldehyde 134-96-3 13.892 CH,,0, 182 0.0940.01 96
7 2,6-Dimethoxy-4-[(E)-prop-1-enyl]phenol 20675-95-0  14.487 C,H,0, 194 0.10+0.01 98
8 1-Tetradecanoic acid 544-63-8 15.362 C,,H,:0, 228 0.15+0.01 93
9 Methyl hexadecanoate 112-39-0 17.067 CH,,0, 270 0.10+0.01 98
10 n-Hexadecanoic acid 57-10-3 17.586 C,H,,0, 256 11.040.8 99
11 Ethyl hexadecanoate 628-97-7 17.757 C,H..0, 284 3.1+0.5 99
12 Methyl (10E,12Z)-octadeca-10,12-dienoate 21870-97-3 18.641 C,,H,,0, 294 0.23+0.03 99
13 Methyl (9Z,11E)-octadeca-9,11-dienoate 79790-32-2 18.713 C,H,,0, 294 0.46%0.04 87
14 (92,12E)-Octadeca-9,12-dienoic acid 506-21-8 19.195 CH.,0, 280 16.7+1.0 99
15 Ethyl (9Z,12Z)-octadeca-9,12-dienoate 6114-21-2 19.272 C,oH;0, 308 11.1+0.9 99
16 Octadecanoic acid 57-11-4 19.426 C.gH30, 284 4.4+0.9 95
17 1,4-Dimethyl-7-(1-methylethyl)-azulen-2-ol 18937-66-1 19.834 C15H180 214 2.5%+0.3 74
18 2-Butyl-5-hexyloctahydro-1H-indene 55044-33-2  20.762 C,H, 264 0.23+0.03 94
19 Bis(2-ethylhexyl) benzene-1,2-dicarboxylate 117-81-7 22.321 C,,H, 0, 390 0.12+0.01 96
20 Ethyl docosanoate 5908-87-2 22.841 C,,H,:0, 368 0.1210.02 95
21 (92,122)-1,3-Dihydroxypropan-2-yl octadeca-9,12-dienoate 3443-82-1 23.409 C,,H,.0, 354 0.15+0.02 97
22 (25)-2,5,7,8-Tetramethyl-2-[(4S5,85)-4,8,12-trimethyltridecyl]-3,4- 1406-18-4 26.740 C,H.,0, 430 0.13+0.01 97

dihydrochromen-6-ol
23 (35,85,9S,10R,13R,14S,17R)-17-[(2R,5R)-5,6-Dimethylheptan-2- 474-62-4 27.774 C,H,.0 400 0.41+0.04 99

yl]-10,13-dimethyl-2,3,4,7,8,9,11,12,14,15,16,17-dodecahydro-

1H-cyclopenta[a]phenanthren-3-ol
24 (3b,245)-Stigmast-5-en-3-ol 83-47-6 28.777 C,H, .0 414 2.8+0.3 99
25 (3S,4aR,6aR,6bS,8aR,12aR,14aR,14bR)-4,4,6a,6b,80,11,11,14b- 559-70-6 29.160 C,,H,,0 426 1.144+0.08 99

Octamethyl-1,2,3,44,5,6,7,8,9,10,12,120,14,140a-

tetradecahydropicen-3-ol
26  (6aR,6bS,8aR,12aS,14aR,14bR)-4,4,6a,6b,8a,11,11,14b- 638-97-1 29292 C,H,0 424 1.27+0.07 94

Octamethyl-2,43,5,6,7,8,9,10,12,123a,14,

14a-dodecahydro-1H-picen-3-one
27 (3S,4aR,6aR,6bS,8aR,11R,125,12aR,14aR,14bR)- 638-95-9 29.670 C,,H,,0 426 3.9+0.5 93

4,4,60,6b,80,11,12,14b-0Octamethyl-2,3,440,5,6,7,8,9,10,11,12,

12a,14,14a-tetradecahydro-1H-picen-3-ol
28 [(3R)-4,4,6a,6b,8a,11,11,14b-Octamethyl- 1616-93-9  30.529  C,H,0, 468 5.1+0.5 97

1,2,3,4a,5,6,7,8,9,10,12,12a,14,14a-tetradecahydropicen-3-yl]

acetate
29 (3S,8aS)-5,8a-Dimethyl-3-prop-1-en-2-yl-2,3,4,4a,7,8-hexahydro-  84238-29-9 30.665 C.H,, 204 1.11+0.09 90

1H-naphthalene
30  (3a,5a,5b,8,8,11a-Hexamethyl-1-prop-1-en-2-yl-1,2,3,4,5,6,7,7a,9, 1617-68-1  31.153  C_H_O 468 9.1+0.6 95

10,11,11b,12,13,13a,13b-hexadecahydrocyclopentalalchrysen-9-

yl) acetate

32 5272

2 Data are expressed as means * standard deviation of three replicate measurements
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4. Conclusion

In this work, the investigation of the liposoluble
constituents from the roots of L. narynensis of Kazakhstan have
been made for the first time. As the results of this study, thirty
liposoluble compounds were quantified from medicinal plantin
which the major constituents are (9Z,12E)-octadeca-9,12-
dienoic acid (16.7%), ethyl (9Z,12Z)-octadeca-9,12-dienoate
(11.1%), n-hexadecanoic acid (11.0%), (3a,5a,5b,8,8,11a-
hexamethyl-1-prop-1-en-2-ylI-1,2,3,4,5,6,7,7a,9,10,11,11h,12,13,
130,13b-hexadecahydrocyclopenta[alchrysen-9-yl) acetate
(9.14%), [(3R)-4,4,6a,6b,8a,11,11,14b-octamethyl-1,2,3,44,5,6
7,8,9,10,12,12a,14,14a-tetradecahydropicen-3-yl] acetate
(5.10%). Presence of these bioactive constituents may indicate
that the plant extract possesses anti-inflammatory,
antimicrobial and anticancer activities. The results can be used
in future investigations of L.narynensis, to improve the
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knowledge about this plant, and to provide a venue to develop
and debate new ideas. Further phytochemical study of the root
part of L. narynensis opens prospects for the creation of new
plant-based preparations. The practice of using medicinal
plants in recent years is expanding due to their low cost,
complex therapeutic effect on the body, low toxicity and the
possibility of long-term use without side effects. The
development of this direction through introduction of medicinal
plants into medical practice and expansion of the assortment of
phytopreparations is quite promising.
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