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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.

Kasakcmar Pecniybriukacbl Y¥nmmbiK fbifibiM akademusicel "KP ¥FA Xabapnapbi. Xumusi xoHe
mexHorsoeusi cepusicbl” fbinbiMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHOekcmeryze KabblndaHraHbiH xabapraldsi. byn uHdekcmeny 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 wmaceneciH
Kapacmebipyda. Webof Science sepmmeywinep, asmopnap, bacnawhbinap MeH MekeMmesriepee KOHmMeHm
mepeHdiei MeH canacbiH ycbiHaobl. KP ¥FA Xabapnapbl. XuMusi XXoHe mexHoroausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH Koramo0acmbIK YWiH eH 63eKmi xoHe 6edesidi XUMUSIIIbIK FblribiMOap
bolibiHWa KoHmeHmke adarsnobifbiMbi30bl 6indipedi.

HAH PK coobwaem, 4ymo Hay4Hbil xypHan «Mseecmusi HAH PK. Cepusi xumuu u mexHosnoaul» bbin
npuHam Ans uHdekcuposaHusi 8 Emerging Sources Citation Index, obHosneHHol eepcuu Web of Science.
ColepxxaHue 8 amom uHOeKcuposaHuu Haxodumcs 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics Ona OanbHeliweao npuHamus xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem kadyecmeo u
enybuHy koHmeHma 0nis uccriedosameried, asmopos, usdamerel u yupexdeHul. BknwoyeHue Msgecmus
HAH PK e Emerging Sources Citation Index GemMoHCcmpupyem Hawy MnpueepXxeHHocmb K Hauboree
akmyasibHOMY U 8/1USIMmesIbHOMY KOHMEeHMY 0 XUMUYEeCKUM Haykam Ors Hauleeo coobujecmea.
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FLAVONOIDS OF POPULUS BALSAMIFERA PLANTS
AND THEIR BIOLOGICAL ACTIVITY

Abstract. The work is devoted to the chemical studying of the composition of flavonoids of Populus
balsamifera, the isolation of individual compounds, and the establishment of their structure. Balsamic poplar plants
are a promising source of many biologically active substances, and in particular, flavonoids. From the buds of
Populus balsamifera L. identified four flavonoids with antifungal, antimicrobial antioxidant properties and
hepatoprotective activity. Data of flavonoids were isolated by extraction on the soxlet apparatus with 95% ethanol by
triple thermal extraction at a temperature of 60 °C, followed by thickening on a rotary evaporator. For isolation from
the buds of balsamic poplar, the resulting extract was chromatographed on a column with silica gel of the KSK brand
0.31-0.63 microns, using petroleum ether as eluents petroleum ether-ethyl acetate in various ratios and ethyl acetate.
The structure of the isolated compounds was determined by IR, UV, NMR 3C, 'H spectroscopy. The biological
activity of the isolated flavonoids was also studied.

Key words: the poplars, flavonoids, extraction, biological activity.

Introduction. Plants of the genera Populus attract the attention of researchers as a source of valuable
biologically active substances, primarily flavonoids [1].

Flavonoids are the most extensive group of phenolic compounds and important component of the
plant body. They take an active part in redox processes, developing immunity, protecting plants from the
adverse effects of UV rays and low temperatures. Some of them are interacting with ascorbate oxidase,
protect ascorbic acid from oxidation.

Most flavonoids have acapillary-strengthening effect on the human and animal bodies and reduce the
permeability of hematopa-renchymatous barriers [2]. This action is the basis of the pharmacological,
preventive and therapeutic effects of these compounds (anti-inflammatory, anti-radiation, sensitizing,
antitumor effects, etc.).

The relevance of research on flavonoids is due to the need for health care and the pharmaceutical
industry of the Republic of Kazakhstan in new and effective medicines from plant origin.

The study of the chemical composition of wild and cultivated medicinal plants is all the more
relevant, since Kazakhstan has the richest reserves of plant resources, and only a small part of them is used
in practical medicine.

Thus, the aim of the work is to study the chemical composition of flavonoids of plants Populus
balsamifera L., to isolate individual compounds, to establish their structure and to study their biological
activity.

The object of research in this work is Populus balsamifera L. ( popls balsamic), which grows in the
nature of Kazakhstan.

To isolate flavonoids, vegetable oil is extracted with lower alcohols. Alcohol extraction evaporate
dilute hot water and after cooling remove non-polar compounds (porophylls essential oils, carotenoids)
from the water or four carbon. Flavonoids from the aqueous phase are sequentially extracted with diethyl
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ether (aglycones), ethyl acetate (monosides) and butanol (biocide) [3]. It should be known that such
compounds are extracted by nature coumarins and phenolic acids.

Silica gel, cellulose powder are used as sorbents for column but the bowl is used more often.

Experimental Part. Crushed air-dry poplar buds were extracted on a "Sokslet" apparatus with 95%
ethanol by the method of triple thermal extraction at a temperature of 60 °C, followed by concentration on
a rotary evaporator. As it is demonstrated on figure, balsamic poplar belongs to the class of the
Dicotyledons - Dycotypledoneae, family of Willows - Salicaceae and the Poplar genus - Populus L.

The tree reaches a height of 25-30 m and a diameter of up to 1 metr high.

Shoots are grayish-green or brownish-brown, cylindrical, sticky, fragrant, resinous, sometimes

slightly angular near the buds.
MWww.ecosystema.ru 2
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Buds of balsam poplar

Buds are greenish-brown or brown, large, 12-15 mm long, terminal - 18-23 mm, highly sticky,
aromatic. The lateral buds are cone-shaped, pressed, somewhat deflected sideways, very sticky and
aromatic. The core is yellowish, loose; the wood is greenish.

For isolation from the buds of balsamic poplar, the resulting extract was chromatographed on a
column with silica gel of the KSK brand 0.31-0.63 microns, using petroleum ether as eluents petroleum
ether-ethyl acetate in various ratios and ethyl acetate [4,5]. The control was performed using thin-layer
chromatography method in the petroleum ether - ethyl acetate system at a ratio of 4:2, and as a developer
was chosen 3 % solution of FeCls. With the help of a flash chromatograph, were isolated individual
compounds such as: pinostrobin (1), pinocembrin (2), tectochrysin (3) and chrysin (4).

9 I 48
OH O OH O OH ©

(M @ 3) )

Fractions identical in composition were pooled and recrystallized [6,7]. The mixture was further
chromatographed on a column at a ratio of the mass chromatographed fraction to the adsorbent of 1:20.

The first 12 fractions contain colorless and from 13 to 19 yellow oily components, which turned out
to be essential oils.

The control was carried out by the method of thin layer chromatography (TLC) in the petroleum ether
- ethyl acetate system at a ratio of 4: 2, and a 3% FeCl; solution was chosen as the developer.

Flavonoids were not found in fractions 13 to 19.

In fractions 20-25 the fraction was exposed oily pinostrobin. Compound fractions were washed by
petroleum ether and as result we got pure pinostrobin.
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In fractions 26-59 was found out pure pinostrobin

From the 60 - 66 fractions we got mixture of pinostrobin and tectochrysin which was combined into
one fraction and re-applied.

Clean fractions in which only the developer is (according to chromatography with a 3% solution
FeCl3) - 67-92 (tectochrysin), 102-117 (pinocembrine), 122-150 ( chrysin).

The remaining of fractions where the mixture of the two forms were combined in a column for
repeated chromatography.

Structure of isolated compounds (1,2,3,4) was established by IR, UV, NMR.

Also there was allocated four flavonoid substances ototoxic to flavanones ( petromin pinocembrin)
and flavones (chrysin and tectochrysin).

Result and discussion. Biological activity of flavonoids of Populus balsamifera L. Analysis of the
experiment of hepatoprotective activity indicates that all the presented samples of flavonoids (pinostrobin,
pinocembrine, tectochrysin, chrysin) have a different degree of positive effect on the course of
experimental hepatitis.

In dynamics, ALT and AST activity decreased in all three experimental groups, which are indicators
of the severity of cytolysis syndrome. According to the analysis, the most active inhibitor of hepatocyte
cytolysis is pinostrobin [8].

The level of cholesterol, which is an indicator of cholestasis syndrome, in all experimental groups
progressively decreased throughout the experiment.

The level of total protein in the groups receiving the compound - pinostrobin was normalized by day
21, which indicates normalization of protein-synthetic liver function.

Conclusions. Thus, according to the results of tests for hepatoprotective activity, the presented
samples of flavonoids of balsamic poplar buds have hepatoprotective activity, while the most pronounced
cytolytic activity is possessed by pinostrobin.

Secondly, all these samples have a normalizing effect on the synthesis of proteins in the liver and
prevent the phenomenon of cholestasis.

Thus, four flavonoids were isolated and identified from the buds of balsamic poplar: pinostrobin,
tectochrysin, pinocembrin, and chrysin.

According to the results of biological activity, the isolated flavonoids-pinostrobin, pinocembrine,
tectochrysin, chrysin have hepatoprotective activity. According to the results of tests for hepatoprotective
activity, the most pronounced flavonoid was pinostrobin.
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POPULUS BALSAMIFERA ©CIMIIT'THIH ®JIABOHOUJATAPBI
KOHE BUOJIOT'UAJIBIK BEJICEHALIIIT

Annoranusi. XKymeic Populus balsamifera L. ecimaikrepiHiH ()1aBOHOMATAPBIHBIH KYPaMbIH XHMHSUIBIK
3epTTeyre, *KeKe KOCHUIBICTAp/IbIH OeIliHyiHE YKOHE OJNapblH KYPBUIBIMBIH aHBIKTayFa apHaiFraH. baiabp3aMuabl Tepek
ociMAIrl KenTereH OMOJOTHSUIBIK OeJCeHIli 3aTTap/blH, aTan alTKaHAa, (IaBOHOMATAPIbIH NMEpPCIEKTHUBAJIBIK KO3i
6oxpn caHamansl. Populus balsamifera L OypmirineH anTudyHrampai, MUKpoOKa Kapchl, aHTHOKCHIAHTTHI JKOHE
TeIaTONPOTEKTOPIIBIK, OeceHaAutiri 6ap Tept ¢rmaBoHomMn OemiHIN ambHABL. OAeTTe (IaBOHOMUATAPIBl OOl aiy
YLIH OCIMIIK IIHMKi3aThl TOMEHI1 COMPTTePMEH dKCTpakuusianansl. byn ¢naBononarap «Cokciery» anmapaTblHAA
95% »sraHonMeH sKkcTpakuus omicimern 60°C TemmepaTypaga YII pPeT TEPMUSUIBIK SKCTPAKIMA OMICIMEH OKIIay-
JIaHFaH, COJlaH KeWiH aifHaiMaibl OyJaHIBIPFBINTA KOHIEHTpausulanraH. banp3aMIpl Tepek OypIUiriHeH ajbIHFaH
CBIFBIH/IBIHBI OOJIIIT ally YIIiH 3JI0OCHTTEp peTiHae neTposed 3dupi, nerposeid agup-3TUIIaNeTaTbl MEH dTHJIaLeTaT
naiinanana oteipsin, KCK 0.31-0.63 MkM Mapkaiibl CHJIMKArellb HETi3iHIe OaraHaibl Xpomarorpadus dici KoJaa-
HeLLBL. Beninren KockuibicTap KypblibiMbl UK -, VK -, SIMP 'H, '3C cnekrpockonus aficTepi apKbLIbl aHbIKTaIIbI.
ConbIMeH KaTtap OeJiHreH (IaBOHOMITapAbIH OHOIOTHSUIBIK OEICEH I 3epTTeN L.

Tyiiin ce3mep: Oab3aMUKaNBIK TEPEK, (PIaBOHOUATAP, SKCTPAKITUS, OMOIOTUSIIBIK OEICSHIUTIK
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®JIABOHOM/IbI PACTEHUM POPULUS BALSAMIFERA
N NX BUOJOI'NYECKASA AKTUBHOCTD

AnHoranus. Pabota mocBsIeHa XUMHUYECKOMY H3Y4YCHHIO cocTaBa (prmaBoHOHMIOB pacteHmid Populus balsa-
mifera L., BBIAETCHUIO HHANBULYAIbHBIX COCIUHEHNH, YCTAHOBICHHUIO UX CTpOeHHs. PacTeHus Tomons Oanb3aMu-
YECKOTO SBJSIFOTCSI TEPCHEKTUBHBIM HMCTOY-HHKOM MHOTHX OHOJIOTHYECKM aKTHBHBIX BEIIECTB M, B YaCTHOCTH
(dhaaBononoB. M3 mouek Populus balsamifera L. BeigencHo deTsipe GiaBOHOM A, 00JIATAIOMINX TPOTHBOIPHOKOBOM,
AHTUMHK-POOHOHN, aHTHOKCUIAHTHOM, TeNaTONPOTEKTOPHON aKTUBHOCTBIO. [1is BeIETIEHUS (DIIaBOHOMIOB ITPOBOASAT
9KCTPAK-I[HI0 PACTUTEIBHOTO ChHIPhs, KaK MPAaBUIIO, HU3LMIMMHU CcHUpTamu. JlaHHbIEe (DIaBOHOMIB! OBLIN BBINEICHBI
METOZIOM 3KCTpakiui Ha ammapate “Cokcier” 95%-HbIM 3TaHOJIOM METOAOM TPEXKPATHOW TEPMHUUECKOM IKCTpak-
i npu Temneparype 60 °C nocieayromyM CrylieHHeM Ha POTOPHOM ucraputese. J{is BbIIENeHUsT U3 MOYeK
TOMOJIS 0aJIb-3aMUYECKOTO TIOJyYEHHBIH DKCTPAKT XpoMmarorpagupoBaiii Ha KoJIoHKe ¢ cuinkareneM mapkun KCK
0.31-0.63 MKM, UCIIONB3Ysl B KaU€CTBE JJIFOCHTOB: IETPOJICHHBIN 3(Up, MEeTPOIeHHBIN 3(Up-3THIALETaT B pa3ind-
HBIX COOTHOMIEHHSX W dTHianeTar. CTpoeHUe BBIJCICHHBIX HAMU COCAMHEHHUI ycraHoBieHo MeTogamu UK-, YO-,
SIMP 'H, "¥C cnekrpockonmu. Taxske 6bl1a n3ydeHa GHOIOTHYECKas AKTUBHOCTD BBIICICHHEIX (DIaBOHOMIOB.

KiroueBbie c10Ba: TO1os 0anb3aMU4ecKuid, (IaBOHOUIBI, SKCTPAKIHS, OMOIOTHYECKAsk aKUBHOCTb.
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