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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.

Kasakcman Pecriybnukacel ¥nmmbik fbiribiM akademusicbl "KP YFA Xabapnapbel. Xumusi XoHe
mexHorsioeusi cepusicbl” fbifibIMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacbli Emerging
Sources Citation Index-me uHOekcmeryeze KabbindaHraHblH xabapnalidbl. byn uHdekcmerny 6apbicbiHOa
Clarivate Analytics komnaHusicsbl XypHandbl o0aH api the Science Citation Index Expanded, the Social
Sciences Citation Index xeoHe the Arts & Humanities Citation Index-ke Kabbiiday maceneciH
kapacmbipyda. Webof Science 3epmmeywinep, asmoprap, 6acnawsifiap MeH MeKemMesiepae KOHMeHm
mepeHDiei MeH canacbiH ycbiHaobl. KP YFA Xabapnapbl. XuMusi XoHe mexHosnoausi cepusicbl Emerging
Sources Citation Index-ke eHyi 6i30iH KoramdacmabiK YWIiH eH 63eKmi xoHe 6edendi XuMusinbiK FbliibiMOap
bolibIHWa KoHmeHmke adasndbifbiMbi30bi 6indipedi.

HAH PK coobwaem, ymo Hay4HblIl xypHan «13eecmus HAH PK. Cepusi xumuu u mexHonoaul» 6bin
npuHam dns uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
CodepxxaHue 8 amom UHOeKkcuposaHuu Haxodumcs 8 cmaduu paccmompeHuss KomnaHuel Clarivate
Analytics 0ns OdanbHeliweeo rpuHamusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem ka4ecmeso u
enybuHy koHmeHma 0ris uccriedogamersiel, agmopos, usdamerel u y4pexoeHul. BkrroyeHue Mzeecmus
HAH PK e Emerging Sources Citation Index demoHcmpupyem Hawly MpuUeepKeHHoCcmb K Hauboree
aKkmyarbHOMY U 8/1UsiMesIbHOMY KOHMeHmMy o XuMu4ecKuM Haykam 051 Hawezo coobuecmea.
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OBTAINING FLAVONOID FROM TARAXACUM
KOK-SAGHYZ RODIN PLANT GROWING IN KAZAKHSTAN

Abstract. In recent years, the interest of researchers in the herbal preparation has grown significantly. Plants are
sources of biologically active substances (BAS). In previous articles, the chemical composition and biologically
active substances of plants endemic Taraxacum kok-saghyz Rodin growing in Kazakhstan has been studied. Among
the BAS of plant origin, inulin and flavonoids occupy a special place. The article examines the release of inulin and
flavonoid from the stem of Taraxacum kok-saghyz Rodin plants. In order to isolate a flavonoid, you first need to
extract inulin. Due to the fact that in our plants, inulin accumulates up to 40%. Therefore, the first stage was to
isolate inulin: with extractions 1:10 with distilled water for 60 minutes, and in the second stage, the further isolation
of the residue was first dried, the dry residue was 1:10 with a ratio of 70% ethanol for 3 hours. The inulin yield was -
5%, the melting point was 1300C. A The yield of flavanoid is 0.66%, the melting point is 1700 C, the aggregate state
is acicular light brown light. The structure of the isolated flavonoid was determined on a Uviline 9100 spectro-
photometer; the highest absorption was observed at a wavelength of 364 nm. Consequently, the structure of the
isolated flavonoid coincides with the literature data. The maxima of the UV, IR, *C -NMR. spectrum show that
flavonol is a derivative.

Key words: medicinal plants, Taraxacum koksaghyz rodin, biologically active substances, flavonoids,
IR spectrum, *C -NMR.

Introduction. There are many types of medicinal plants. Among them Taraxacum kok-saghyz rodin
(blue-gum) belongs to the family of complex flowers [1-2]. Along with other types of blue-gum variety, it
is widely used in ethno science. Data on its medicinal value have not yet been fully studied. However, its
biological studies [3-6] and the extraction of rubber from its roots are being carried out in the United
States, neighboring Russia and our country.

Other parts have not yet been fully explored. Therefore, it is necessary to study the chemical
composition of this plant in more detail and scientifically determine its value for pharmacology.

The ways of synthesizing rubber from its roots are being intensively studied [1].

Species belonging to the genus Orchard are widespread in different regions of the world, and contain
biologically active substances: flavonoids, inulin, polysaccharides, etc. compounds are widely studied
today. Based on this, we consider the separation of flavonoids from Taraxacumkok-saghyz Rodin, which
belongs to this family. Flavanoids belong to the phenolic class of natural compounds, due to their diverse
structure and low toxicological properties and high biological activity [10]. The antioxidant properties of
flavonoids are broader than those of powerful antioxidants such as vitamins C and E, selenium and zinc.
Flavons are a common group of flavonoids, usually light yellow, yellow or yellow-green [2]. The
antioxidant properties of flavonoids isolated from the leaves of Hibiscus rosa sinensis by column
chromatography have been studied. The study showed that the isolated flavonoid compounds have
effective absorption properties, their absorption property depends on the presence of phenolic compounds,
their flavonoid content can be used as an anti-cancer agent [3].
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Flavonoids are used in medicine as drugs containing vitamin P (strengthens capillaries and regulates
vascular permeability). Catechins, leukoanthocyanins, flavonols (rutin) and flavonoids (hesperidin)
promote activeness in vitamin P. On the basis of flavonoids there are drugs with anti-inflammatory, anti-
influenza, choleretic, diuretic effect (fire, licorice, etc.) are developed [4].

They have the ability to suppress many diseases, even in low concentrations [5]. The peculiarity of
such drugs is that they are natural, i.e they are not artificially synthesized [6]. Flavonoid plants have
become widely known in recent years in the field of medicinal plants and world medicine. In recent years,
a lot of work is being done in the field of standardization of flavonoids. These natural substances and their
analogues are essential for the body, i.e organism requires a constant intake of them as food or medicines
and food supplements [7-8].

In the process of modernization, it is important to identify the active components in various herbal
medicines. Antibacterial and anti-rheumatic drugs made of herbs are commonly used in the clinical
treatment. Therefore, it is important to develop effective distribution methods to control the quality of
herbal medicines [9]

Based on these references, we consider the extraction of flavonoids from the plant Taraxacum kok-
saghyz rodin. The full chemical composition of Taraxacum koksaghyz rodin has been studied in our
previous work [10].

The purpose of the study: To obtain flavonoids from Taraxacum koksaghyz rodin growing in
Kazakhstan, identification of its composition, structure.

Materials and methods. Object of research: The object of study was the plant (stem) Taraxacum
kok-saghyz rodin, collected in September-October 2018—2019 in the Small Almaty gorge.

Flavonoids are found in all parts of plants, the method of extraction depends on distribution of
flavonoids in the bark, leaves, roots, stems of the plant and the type. If dry grass is processed, it changes
the method of extraction to stop the action of the enzyme that causes hydrolysis. The choice of solvent for
extraction depends on the polarity of flavonoids. Multi-polar solvents are used for the extraction of
glycosides and anthrocyans. In order to separate flavonoids adsorption-regulatory chromatography based
on polyamide, silica gel is used.

Separation of flavonoids. To separate flavonoids, we must first extract inulin from 20 g of raw
material. To do this, the raw material is dried at room temperature. Grind the dried raw material, add
distilled water in a ratio of 1:10 and extract for 60 minutes. Inulin is extracted from the resulting solution.
The amount of inulin is determined by the dry residue in the extract, the yield is 6.6%. After drying the
rest of the raw material at room temperature, flavonoids are isolated by pouring 70% ethanol in a ratio of
1:10 and extraction for 3 hours. The resulting solution is evaporated in a vacuum until aqueous residue
remains. Aqueous substances in the aqueous residue are cleaned 3 times with petroleum ether and
separated with a separating funnel. The separated solution is passed through adsorbents (polyamide, silica
gel) in the column. Then first rinse the adsorbent in the column several times with distilled water, and then
pass the resulting solution. Then washed with ethyl alcohol of different concentrations
(5,10,15,20,30,50,70%). The resulting flavonoid appears as a yellow crystal or yellow powder [11-16].

The melting point of flavonoids was determined optically by spectroscopy in a unit PTP (M) TU-92
[17].

To determine the structure of flavonoids IR - spectrometer "Bruker ALFA" was recorded in KBr
tablets in the range of 400-4000 cm-1.

IR spectra of flavonoids are aromatic rings, which are determined by the pairing of carbonyl with
hydroxyl groups. On the basis of the characteristic frequency in their IR spectra are determined: functional
groups (carbonyl, hydroxyl, methoxy, methyl groups), complex-ether groups (in acylated flavonoids), a
series of substitution of the benzene ring.

It allows to determine the aromatic rings A and B in the IR spectrum of flavonoids, the -C-O-C-bond
in the central -C-ring, the C = O-group (flavonoids, favonols) or (flavonols), functional groups and their
relationship.

PCNMR spectroscopy is also used to identify the structure of flavonoids

C-NMR is another informative method to prove the structure of flavonoids. This method gives
detailed information about the carbon skeleton of the substance. C13 -NMR is used to determine the
location of glycosidation in C- and O-glycosides, active groups with the help of the spectrum. The
inconvenience of the method is 15 mg of substance is needed for analysis. Solutions required for spectral
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capture: DMSO-d6, acetone-d6, CD30OD and CDCI3, the choice of solution takes into account the
solubility of the test substance. Tetramethylsilane (TMS) is used as a standard and it is marked as
0 m.u..””C-NMR -spectral signs are determined in the interval of 0 - 210 m.u (comparing TMS) [18-20].

Results of discussion.

Table 1 - The amount of flavonoids in the stems of the plant Taraxacum koksaghyz rodin

Name of raw material humidity Ashes, % flavonoid, %
stem 10,00 14,00 2,08
Table 2 - Elemental content of flavonoids isolated from
the stem of Taraxacum koksaghyz rodin
Name of yield Melting calculated% Brutto formula identified %
raw material % point’C C H C H
CisH100,
stem 6,6 170 81,10 4,50 81,08 4,51
Flavon
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Figure 2 - NMR spectrum of flavonoid isolated

Figure 1 - IR spectrum of flavonoids isolated
from the stem of Taraxacum koksaghyz rodin

from the stem of Taraxacum koksaghyz rodin

Figure 1. The formula of flavonoid isolated from the stem of Taraxacum koksaghyz rodin is
C15H1002. This is flavon. The flavon is light brown, the physical state is crystalline. Melting point is
1700C [21].

In the IR spectrum, the oscillation frequency 3336 cm-1 indicates the valence oscillations of the OH
group, the CH2 group shows 2921 cm-1 oscillations, the C = C group oscillates 1657 cm-1, and the 1737 cm-1
oscillation frequency corresponds to the C = O group. In the IR spectrum of the stem of Taraxacum kok-
saghyz rodin shows 3328 cm-1 oscillations of OH group, 1713 cm-1 shows the oscillation frequency of
the C = O group, 1650 cm-1 -C = C- oscillations.

Figure 2. As shown in figure 2, as a result of the analysis of the NMR spectrum, there is a signal of
flavanoid compounds. For protons of the methoxy group 1.5-2.8 m.u. according to the resonance zone.
Methyl groups show L-ramnopyranose residues in the strong region of the resonance line (1-1.4 m.u.).
The spectrum of the high-intensity signal (3-5.5 mA) corresponded to the protons of the pyranose rings
[20-21]. The signal of aromatic enzymes (6.0-7.5 m.u.) is also shown. The results of the analysis are given

in table 3.

— 157 =——



News of the Academy of sciences of the Republic of Kazakhstan

Table 3 - Analysis of the content of functional groups

Functional groups Content (%)
Flavonoid
CH; 1,14
OCH; 2,84
CHArom 2,82

Conclusion. The article examines the release of inulin and flavonoid from the stem of Taraxacum
kok-saghyz Rodin plants. In order to isolate a flavonoid, you first need to extract inulin. Due to the fact
that in our plants, inulin accumulates up to 40%. Therefore, the first stage was to isolate inulin: with
extractions 1:10 with distilled water for 60 minutes, and in the second stage, the further isolation of the
residue was first dried, the dry residue was 1:10 with a ratio of 70% ethanol for 3 hours. The inulin yield
was -5%, the melting point was 1300C. A The yield of flavanoid is 0.66%, the melting point is 1700 C,
the aggregate state is acicular light brown light. The structure of the isolated flavonoid was determined on
a Uviline 9100 spectrophotometer; the highest absorption was observed at a wavelength of 364 nm.
Consequently, the structure of the isolated flavonoid coincides with the literature data. The maxima of the
UV, IR spectrum show that flavonol is a derivative.

K.C. Cmanaosa', I'.E. AsumbaeBa’, A.A. Baku6aes’, M.C. A6z[mcepnM4
'24KasaK yITTBIK KbI3Jap TeJarorukanbik yHuBepcuteti, Anvarsl, Kasakcran;
Tomck MemiekeTTik yHuBepcureTi, Tomck, Peceit

KA3AKCTAH AUMAFBIHJIA OCETIH
TARAXACUM KOK-SAGHYZ RODIN OCIMJITTHEH ®JIABAHOUATHI BOJYIHYI

AnHotauusi COHFBI JKBUIAAPH 3€PTTEYLIUIEPIiH AJPUIIK ©CIMIIKTEpre AEreH KBI3BIFYIIBUIBIFEI €oYip OCTi.
Ocimaikrep - Ouonorusanslk Oencenai 3arrapabiH ke3i (BA3). AnnmeiHFb Makanamapaa Kazakcranma eceriH
sngemukanblk Taraxacum kok-saghyz Rodin eciMpmikTepiHiH XUMHSIBIK Kypambl MEH OMOJIOTHMSUIBIK OeiceHIi
3arTaphl 3epTTeNreH. OciMik Tektec BA3 apachiHa WHYIMH MeH ()IaBOHOUATAP SPEKIle OPhIH anaiasl. Makanana
uHYyJIMH MeH ¢uaBoHouatslH Taraxacum kok-saghyz Rodin ecimaikrepiHiH caOarbiHaH OeJjliHyl 3epTTENIeH.
®1aBOHOUATHI 06IN any YIIiH alfgbIMeH WHYIHHII Oeuinm amy kepek. bi3miH ecimuikrepne waymuH 40% neiin
skuHananbl. COHNBIKTAaH OipiHINI CaThl HHYIWHII OKIIAynay OOJIbL dKCTpakiusuiapMeH 1:10 IHCTHUIICHICH CyMeH
60 MuHYT OO¥BI, a1 eKiHII Ke3eHIC KaJIIbIKTHIH OJIaH 9Opi OKIIAayJIaHYbl aJIbIMEH KeNTipiai, KypraK Kamabik 70%
stanonablH 1:10 KatbmHacel Oonmapl 3 carar imiae. MHynMMHHIH WBFBEIMEL - 5%, Oanky Temmepartypacel 1300C
Kypaznel. A @naBaHOUATHIH MWHIFBIMBEI - 0,66%, 6anky Temmepatypacsl - 1700 C, arperarTbIK KyHi - aruKyJIsipibl
aKmbeUT KOHBIp TycTi. Oxmaynasrad (ruaBorOHATHH KypeUIbIMBL Uviline 9100 cnekrpodoTomeTpiHiH KemeriMeH
AHBIKTAJIBI, €H JKOFapbl CiHipy 364 HM TONKBIH Y3BIHABIFBIHAA OalKanapl. Jlemek, oKmaynaHraH (hIaBOHOWITHIH
KypPBUTBIMBI 9/1ebreT MomiMertepiven coiikec kenemi. YK, UK, *C-SIMP crekrpinin MaKCHUMYMAApbl (JIaBOHOJIBIH
TYBIHJIBI €KEHIH KOpCeTel.

Tyiiin ce3nep: nopinik ecimaikrep, Taraxacum koksaghyz rodin, OnosorusuIbIK akTHBTI 3aTTap, (aaBaHouaTap,
UK crextp, *C-SIMP.

K.C. Cmauniosa', I'.E. AsumGaeBa’, A.A. Baku6aes’, M.C. AﬁzlmcepnM"

L2AKasaxckuit HalUMOHAJIbHBIN KEHCKUH Me1arornueckuii yausepcurer, Anmatel, Kasakcran;
*Tomckuii rocyaapcTBeHHsI yHuBepentet, Tomck, Peceit

BBIAEJEHUE ®JIABOHOUJ0B U3 PACTEHUA TARAXACUM KOK-SAGHYZ
RODIN, IPOU3PACTAIOIIUX B KABAXCTAHE

AHHoOTanus. B nmocnennue roipl 3HaUNTEIHFHO BBIPOC MHTEPEC HCCIeoBaTelel K MpernapaToM pacTUTENbHOTO
NPOUCXOKACHHS. PacTeHus sIBJISIOTCS MCTOYHHMKAMM IOJy4eHHs Ouosiormuecku akTuBHbBIX BemectB (BAB). B
NpeAbIIYIINe CTaThIX W3y4eH XuMmudeckuil coctaB U BAB pacrenmii snpemuka Taraxacum kok-saghyz Rodin
npouspacraroniie B Kazaxcrane. Cpequ BAB pacTHTENBHOTO MPOUCX0XKAEHHsT 0c000€ MECTO 3aHMUMAIOT WHYJIMH U
(maBoHOMBI. B cTaThe M3ydeHO BbIIENICHNE MHYJIMHA U (uIaBOHOMAA U3 cTedis pactenuit Taraxacum kok-saghyz
Rodin.
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i Toro 4ToOBI BRLAECTUTH (PIAaBOHOWIBI, CHAYaANa HAJ0 W3BJICUb HHYJNH, TaK KaK B PACTEHUSIX KOHIICHTPALIUS
uHymHA 1oxoauT 10 40%. [loaToMy TIepBEIif 3Talr — 3TO BBIICNICHNE HHYIHHA: ¢ SKcTpakiwii 1:10 muct.Bomoit 60 MuHyT,
a Ha BTOPOM JTalle — JajbHEWIee BBIACTICHAE OCTAaTKa, T.€. CHadyaja BBICYIIMIIN IO cyXoro ocratka 1:10 corHo-
menne 70% sSTaHonmoM 3 uaca. BeIxoa MHyIMHa coctaBmwi -5%, Temmeparypa miasnenns 130°C. A BbIXOA
(hmaBanomnna — 0,66%, TemnepaTypa IJIaBICHUSI 170° C, arpearaTHoe COCTOSIHHE — HIOIBYATHIH, CBETIO-KOPHUHE-
BOTO IIBETA .

CrpoeHue BbIACICHHOrO (iaBoHOMAa ObUIO ompenerneHo Ha crnekrpodoromerpe mapku "Uviline 9100", Ha
JUIMHE BOJHBI 364 HM HaOMIONANOCh camoe BbICOKOe morjomicHue. ClieoBaTeIbHO, CTPOCHHE BBIICICHHOIO
(dbaBoHOMIA COBHANACT C JUTEPATyPHBIMH JaHHBIMH. Makcumymbl crekrpa Y-, UK, Bc -AAMP-cnektpax
MTOKA3BIBAIOT, YTO (DIIABOHOJ SBJISICTCS IIPOU3BOIHEIM.

KiroueBble cjioBa: nekapcTBeHHble pacTeHus, Taraxacum koksaghyz rodin, Ouosormueckn axkTHBHBIE
BemiecTsa, (prmaBonousl, MK criektp, BC -SIMP.
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