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2 Clarivate

Analytics

NAS RKis pleased to announce that News of NAS RK. Series of chemistry and
technologies scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

Kaszakcma+ Pecnybnukacbl Ynmmbik fbinibiM akademusicbl "KP ¥FA Xabapnapbl. Xumusi xeHe
mexHorsioeusi cepusichl” fbinibIMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHdekcmernyze KabblnOaHraHbiH xabapnalobl. byn uHOekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicbl XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kabbinday macesneciH
Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, bacnawhbinap MEH MeKeMesiep2e KOHmMeHm
mepeHOiei MeH canacbiH ycbiHadbl. KP ¥FA Xabapnapbl. XuMmusi XoHe mexHosoausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramdacmbIK YWiH eH 63eKmi xoHe 6edendi XUMUSIIIbIK FblribiMOap
bolibIHWa KoHmMeHmke adandbifbiMbi30bi 6indipedi.

HAH PK coobwaem, 4ymo Hay4Hbil XypHan «3eecmusi HAH PK. Cepus xumuu u mexHosnoaul» 6bi
npuHam 0ns uHdekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web of Science.
ColepxxaHue 8 amoM UHOeKcuposaHUU Haxodumcsi 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics 0ns danbHeliweezo npuHsmusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem ka4yecmso u
2nybuHy koHmeHma 0151 uccriedogamerel, asmopos, usddamersel u yuypexoeHul. BkrirodeHue Nagecmusi
HAH PK e Emerging Sources Citation Index OemoHcmpupyem Hawy MnpueepxeHHoCMb K Hauboriee
akmyasibHOMY U 8/IUSIMesIbHOMY KOHMEHMY Mo XUMUYEeCKUM Haykam O Hauleeo coobuecmea.
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LIPOSOLUBLE CONSTITUENTS
OF FRITILLARIA PALLIDIFLORA

Abstract: Chemical constituents of the roots of Fritillaria pallidiflora collected in Kazakhstan were
investigated for the first time. The quantitative and qualitative analysis of bioactive constituents of the medicinal
plant have been made. The liposoluble constituents of hexane extract were obtained from the root parts of
F.pallidiflora and analyzed by GC-MS method. More than thirty compounds were separated. Their relative contents
were determined by area normalization in which 30 liposolubles were identified. The major liposoluble constituents
of n-hexadecanoic acid (28.97%), linoelaidic acid (16.68%), oleic acid (11.30%), octadecanoic acid (6.95%),
silanamine, n-phenyl- (4.41%), trans,trans-Dibenzylideneacetone(3.85%), gamma.-sitosterol (3.51%), ethyl
9.cis.,11.trans.-octadecadienoate (2.91%), hexadecanoic acid, ethyl ester (2.45%).

Key words: Fritillaria pallidiflora, GC-MS, liposoluble constituents.

Introduction

Fritillaria— is a genus of perennial herbaceous plants of the family Liliaceae, which in Latin
translates into a glass for throwing out dice, in the shape of a corolla. One hundred and fifty species of
hazel grouse, wildly growing in the temperate climate of the Northern Hemisphere, are known. Some
species are found in the forests of East Asia, many in Western Asia. In the steppe zones, meadow places,
on the slopes of the alpine and subalpine belt of Kazakhstan, there are 5 different species of Fritillaria
growing[2]. Virtually all species of grouse contain alkaloids: peymin, verticin, peyminin, propymine,
peymidine, peymifin, peymizin, peymithidin. They also include glycosides: peyminoside and
zebaininoside. In addition, the bulbs contain organic acids, terpenoids, phytosterols and some vitamins. In
small doses, the alkaloids contained in the bulbs have a therapeutic effect. Thus, in Chinese medicine, on
the basis of the alkaloids contained in the bulbs, expectorants and soothing agents are made. In large doses
of hazelnut bulbs are dangerous to health [4]. According to traditional descriptions, Fritillaria is slightly
cold, and affects the lungs (to clear heat and moisten dryness, and used for hot-type bronchitis with dry
cough) and the heart (to calm heart fire). Fritillaria is also used for treating lumps beneath the skin, such
as scrofulous swellings and breast lumps. F.pallidiflora widely distributed in China and finds widespread
applications as antitussive, antiasthmatic and expectorant medicine. Base on references, the main chemical
constituents of F. pallidiflora be regarded as steroidal saponins and alkaloids [5].

In our continuously study of the plant, thirty liposoluble constituents in hexane part from medicinal
plant, F.pallidiflora have been identified by GC-MS methods which grown in Almaty region of
Kazakhstan for the first time.

Materials and Methods

Plant material. The root part of F.pallidiflora was collected in Almaty region of Kazakhstan, in May
2017 and identified by Dr. Alibek Ydyrys. Medicinal herbs were deposited in the Herbarium of
Laboratory Plant Biomorphology, Faculty of Biology and Biotechnology, Al-Farabi Kazakh National
156 ——
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University, Almaty, Kazakhstan. The air dried roots of F.pallidiflora were cut into small pieces and stored
at room temperature.

Extraction and isolation. The air-dried roots of F. pallidiflora (100 g) were pulverised then extracted
with 70% ethyl alcohol (1:1) three times (seven days each time) at room temperature. After evaporation of
the solvent under reduced pressure, the residues were mixed and suspended in water and then successively
partitioned with hexane, EtOAc, and n- BuOH to afford the corresponding extracts. The obtained hexane
extract was analyzed by GC-MS method.

Experimental part. The liposoluble constituents of from hexane extract of the medicinal plant were
analyzed by using GC-MS method. GC-MS analysis: Electron Impact Ionization (EI) method on Agilent
7890A-5975C GC-MS (Gas Chromatograph coupled to Mass Spectrometer) fused silica capillary column
(30m x 2.5mm; 0.25 um film thickness), coated with HP-5MS were utilized. The carrier gas was helium
(99.999%). The column temperature was programmed from 50°C (held for 10min), at 10°C/min rate
program to increase temperature to 300°C. The latter temperature maintained for 40min (Acquisition
parameters full scan; scan range 30-1000 amu). The injector temperature was 310°C. Injection: with a lul:
detector ion source (EI-70eV). Samples were injected by splitting with the split ratio 5:1.

Identification of the compounds: identification of compounds was done by comparing the NIST and
Wiley library data of the peaks and mass spectra of the peaks with those reported in literature. Percentage
composition was computed from GC peak areas on HP-5MS column without applying correction factors.

Results and discussion

The liposoluble constituents of hexane extract from the root parts of F.pallidiflora were analyzed by
GC-MS. Thirty compounds were separated. Their relative contents were determined by area
normalization. Table 1 showed the liposolubles contents of the root parts of F.pallidiflora. The liposoluble
contents of F.pallidiflora have been identified in which the major constituents are n-hexadecanoic acid
(28.97%), linoelaidic acid (16.68%), oleic Acid (11.30%), octadecanoic acid (6.95%), silanamine, n-
phenyl- (4.41%), trans,trans-dibenzylideneacetone (3.85%), .gamma.-sitosterol (3.51%), ethyl
9.cis.,11.trans.-octadecadienoate (2.91%), hexadecanoic acid, ethyl ester (2.45%).
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Fig. 1 Total ionization chromatogram of liposoluble contents hexane part from roots of F.pallidiflora
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According to the report n-hexadecanoic acid (28.97%) is used in the production of stearin (a mixture

with stearic acid), napalm, detergents and cosmetics, lubricating oils and plasticizers. And second major
liposoluble constituents Linoelaidic acid (16.68%) showed rejuvenatingand anti-inflammatory activates.
Oleic Acid (11.30%) and its esters are used for the production of paint and varnish materials, as
plasticizers. It is used in soap making, oleic acid and its salts are widely used as emulsifiers. It is part of
cosmetic products [13].

Most of these constituents have been found to show interesting biological activity against certain

illnesses and pathogens. For instance, the anti-inflammatory, antioxidant, hypocholesterolemic [14],
antibacterial [15], activities reported for n-hexadecanoic acid (28.97%), may suggest the rationale for the
traditional use of the species. Linoelaidic acid (16.68%) showed anti-inflammatory activity,oleic Acid
(11.30%), and octadecanoic acid (6.95%) have antibacterial,antimicrobial activity [16], hexadecanoic acid,
ethyl ester (2.45%) possessantioxidant, hypocholesterolemic, nematicide, pesticide, antiandrogenic flavor,
and hemolytic activities [17].

Table 1 - The liposoluble constituents of root parts of F.pallidiflora

Peak Constituents tr Molecular Structure MW Conte
No. (min) Formula nt (%)
1 Tetradecanoicacid 15,244 C4H530, {H/m 228,209 0.43
2 9-Methyl-Z,Z-10,12- 16,051 C19H340, 294,256 0.69
hexadecadien-1-ol acetate
3 12-Bromododecanoic acid 16,28 C,Hp;Br 279,088 0.33
0,

4 Dibutylphthalate 17,062 Ci6Hp04 0 278,152 1.44

o/\/\cm

O\/\/CH3

0

5 n-Hexadecanoicacid 17,435 C6H3,0, 256,24 28.97
6 Hexadecanoicacid, ethylester 17,622 C,sH360, 284,272 2.45
7 n-Decanoicacid 18,259 C1oH00, 172,146 0.62
8 Styrene 18,752 CgHg 104,063 0.37
9 Linoelaidicacid 18,982 C,5H3,0, 0 280,24 16.68

OH

NN o

10 OleicAcid 19,05 C,5H3,0, 282,256 11.30
11 Ethyl 9.cis.,11.trans.-octadecadienoate 19,135 CyoH360, 308,272 2.91
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Ipooonscenue mabauywr 1

Peak Constituents tr Molecular Structure MW Conte
No. (min) Formula nt (%)

12 Octadecanoicacid 19,228 C5sH360, vav 284,272 6.95

13 Octadecanoicacid, ethylester 19,457 CyoH400, VWWV\/\/ 312,303 0.68

14 trans,trans-Dibenzylideneacetone 20,494 C7H, 40 234,104 3.85
15 11-(2-Cyclopenten-1-yl)undecanoicacid, (+)- | 20,698 | CsHx0, N 252,209 0.47
16 Eicosanoicacid 20,902 CyoHy00, 312,303 1.26

17 Ethyl 14-methyl-hexadecanoate 21,148 C,1Hy,05 N, M\ 298,287 0.25
N

18 Oxirane, 2,3-diphenyl- 21,318 Ci4sH,,0 © 196,089 0.35

19 1,2-Propanedione, 1-phenyl-, 2-oxime 21,42 CyHyNO, Q 163,063 0.62
N
/
OH

20 1,2-Propanedione, 1-phenyl-, 2-oxime 21,513 CyHyNO, 2 163,063 0.76
N
/
OH

21 Octadecylpropylether 22,074 C,HyO \N\/\AA/\/\/\/O\/\ 312,339 0.67

22 Phthalicacid, monodecylester 22,193 CsHy604 306,183 0.61

340,334 1.81

23 Docosanoicacid 22,49 CyHyyO,
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Oxonuanue mabauyot 1

Peak Constituents tr Molecular Structure MW Conte
No. (min) Formula nt (%)
24 Octadecanoic acid, 17-methyl-, methyl ester | 22,711 C10H,400, /CYV\NV\/\/\/\( 312,303 0.61
25 3,3,3-Trifluoroprop-1-en-1-yl fluorosulfate 23,28 C;H,F,05 ‘|3| 193,966 0.89
S F_T:O
F
o
\/\‘LF
F

26 2-Benzoyl-1,2,3,4-tetrahydro-isoquinoline-3- | 24,444 C7H 3N, N~ 281,105 0.47

carboxylic acid 0] w
27 Azete, 2,3-dihydro-4-phenyl- 27,349 CoHoN N 131,073 0.38

;\ ;

28 Acetamide,  N-[4-[[2-(6-chloro-3-cyano-4- | 28,038 CyoH4N, i 355,12 1.32

methyl-2-pyridinyl)-2- Os

ethylhydrazono]methyl]phenyl]-

o
A /O
29 Silanamine, N-phenyl- 28,148 CgHeNSI H\N/Si 123,05 441
30 Gamma.-Sitosterol 28,641 CyoH500 i 414,386 3.51
Conclusion

The liposoluble constituents were extracted by hexane from the root parts of F.pallidiflora which
analyzed by GC-MS method. More than thirty compounds were separated. Their relative contents were
determined by area normalization in which 30 liposolubles were identified. Active principles of hexane
extract of the medicinal plant (F.pallidiflora) which collected from Almaty region of Kazakhstan were
determined for the first time. While the major liposoluble constituents are n-hexadecanoic acid (28.97%),
linoelaidic acid (16.68%), and oleic acid (11.30%) that possessing antifungal, insecticidal, larvicidalanti —
inflammatory and analgesic activities separately.
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AKIBLICENKUITYJIOCIMIITTHIHMAMJIA EPUTIHKYPAMBIH3EPTTEY

AnHoTanusi: AnMaTel eHipiHeH xuHanraH Fritillaria pallidifloraeciMairi TaMBIPBIHBIH XUMUSUTBIK KYpaMbl
aiFam pet 3eprrengi. Jopinik eciMIiKTiH OHOMOTHSIIBIK OETICEH I KYPaMBIHBIH CAHIBIK JKOHE CaIajbIK TallAaylIaphl
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)acanasl. F.pallidifloraeciMairi TaMbIppIHAaHMAaKIa epril3aTTapIaHKypaM TalKaH TeKCaHIIPKCTPAKTI allbIHABDKOHE
GC-MS omicimen Tamgaansl. COHBIMEHICKCAaHIBl OOIKTEH OTBHI3KOCHUTBICCAapanTaiabl. OMapaplH CaIbICTRIPMAITBI
KypaMbl KaJIBIITHI aliMaK KOMETIMEH eCeITENill, HOTIKECIHIe TeKCAaHIBl OOIKTeri HeTi3ri KOCBUIBICTap:n-
reKcajieKaH KIIKbUTHI (28,97%), mnHomeiH KeImKeUIb (16,68%), onewmH Kbmkbuts! (11,30%), okTamekaH KpIIIKBLTBI
(6,95%), cunanamuH, n -penun- (4,41%), tpatc, Tpanc-IudensnnuaeHanetoH (3.85%), ramma-curocrepoi (3.51%),
stun9.ammc, 11. TpaHc-okTamekaaneHoaT (2.91%) xoHe rexcafeKkaH KBIIIKBUIABIH 3T 3dupi (2.45%) OGomsim
TaOBLIBL
Tyiiin ce3nep: Fritillaria pallidiflora, GC-MS, maiina eprim3arrap

UILA. Yrerenosa, 'A.K. HypJabi6exoBa, 2’3Xa>lmal<6ep Auca, "K. Kenic *

'DaKynbTeT XMMHUH M XMMHUUECKON TEXHOOrMH, Kazaxckuil HallMOHANBHbIH yHHBEpCHTET NM. Allb-Dapabuy,
Anmatel, Kazaxctan
*CUHBIBAHCKUATEX HUUECKHIMHCTHTY ThU3HKHHXUMIN, KuTaiickas akaieMus Hayk
3 JTa6oparopusCHHBI3AHPACTHTETLHBIXPECY PCOBHX UMHHUIPUPOIHBIXCOEIMHEHNMIT, KuTaiicKas akaaemus Hayk, Kurait

NCCJIEJOBAHUE )KUPOPACTBOPUMOI'O COCTABA PABYUKA BJIEJHOIBETKOI'O

AnHotanusi:Briepsele Obl1 MccienoBaH XUMHYECKUi coctaB kopHell Fritillaria pallidiflora, coOpaHHBIX B
AnmMaTtrHCKOHN oOsactu. CresaH KOJIMYEeCTBEHHBIN M KaUYeCTBEHHBIH aHaIn3 OMOJIOTHYECKH aKTHBHBIX KOMIIOHEHTOB
JIEKapCTBEHHOTO pacTeHus. JKupopacTBOopuMble KOMIIOHEHTbHI TeKCAHOBOT'O SKCTPAKTa OBUIH MOJy4YeHbl U3 KOPHEBOU
gactu F.pallidiflora wn mnpoanamusupoBanbsl MetogoM GC-MS. Bruto pasmeneHoTpuanaTth coenuHeHM. Mx
OTHOCHUTENIBHOE COJIEpXKAaHUE OBUIO OMPEJCICHO [0 HOPMANM3AlMU IUIOMIA[AH, CPEIH KOTOPBIXOCHOBHBIMHU
KOMIIOHEHTaMH SBILIIOTCSAN-TeKcagekanoBas kuciora (28,97%), nmuHomenHoBas kuciorta (16,68%), onmemHOBast
kuciora (11,30%), oxrtamexaHoBas kwucioTa (6,95%), cumanamun, n -penmn- (4,41%), TpaHc, TpaHc-
Jubensununenaneton (3,85%), ramma-curocrepon (3,51%), stun-9.ammc., 11.trans.-oxragexaaumeHoat (2,91%),
STUIIOBBIH AHpP rekcagekaHoBor KUCIOTHI (2,45%).

KaroueBsie cnoBa: Fritillaria pallidiflora, GC-MS, supopacTBOpHMbIe KOMIOHEHTHI.
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