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PHYTOGHEMICAL ANALYSIS OF THE PLANT PAULOWNIA SIEBOLD & ZUCC,
GROWN IN THE CONDITIONS OF ALMATY REGION

Resume: Currently, special attention in the field of pharmacy and medicine is focused on the search for new
sources of various biologically active substances, including plants. In this article, the woody plant Paulownia
Shan Tong is considered as a promising source. This type of tree is widely distributed in natural conditions
in the countries of Southeast Asia (China, Japan, Korea, etc.) and due to its healing properties is widely
used in folk medicine. Currently, it is introduced and cultivated in many countries. Paulownia is widely used
in the forestry industry, in order to obtain biofuels, as a bioremidiant, as well as in folk medicine, its anti-
inflammatory, antimicrobial and antioxidant properties are appreciated, It is grown and introduced for the first
time in Kazakhstan, therefore, biological, ecological and phytochemical studies of the Paulownia Shan Tong
plant have not been carried out in local environmental conditions. The aim of the study is to analyze the
phytochemical composition of the leaves of the hybrid Paulownia Shan Tong, grown in the Almaty region.
For the first time, a quantitative and qualitative phytochemical analysis of the Paulownia Shan Tong plant
grown in Kazakhstan was carried out. A phytochemical analysis of the content of biologically active substances
in the leaves of the Paulownia Shan Tong woody plant grown and harvested in the conditions of the Almaty
region was carried out. Determination of organic CO2 compounds in Paulownia extract was carried out
by gas chromatographic method with mass spectrometric detection, as a result of which terpenes and
their lactones, esters, carbohydrates and phenolic compounds were determined, as well as their relative
composition in the extract.

Keywords: Paulownia Shan Tong, Paulownia CO2 extract, biologically active substances, phytochemical
analysis.
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ATMATbI OBJbICbI XXAFOAWULIHAOA ©CIPINTEH PAULOWNIA
SIEBOLD & ZUCC ©CIMAINHIH PUTOXUMUANDBIK TANOAYbI

Tywnin: Kasipri yakpiTTa dhapmauust xxasHe MeguumHa canacblHaarbl
epekLle Hasap apTypni buonorusnbik 6enceHai 3aTTapgbiH, COHbIH,
iwiHae ecimaikTepain xaHa ke3fepiH isgecTtipyre 6afbiTtanfaH. Ocbl
TypfFblga makanaga Paulownia Shan Tong afawutekTec ecimairi xa-
nblpakTapblHbIH PUTOXUMUSMbIK TangaMack! kapacTblpbinagsl. byn

"Kasaxckuli HayuoHarbHbIl nedasoeuyeckull yHUgepcumem umMeHu
Abal, Anmamesl, KazaxcmaH

2Kazaxckull HayuoHasnbHbIU yHUgepcumem umeHu anb-®apabu, An-
mambl, KasaxcmaH

3TOO «MHmeepo nmoc», AnmamuHckasi obnacms, KasaxcmaH

®OUTOXUMUYECKUA AHATIU3 PACTEHUSA
PAULOWNIA SIEBOLD & ZUCC, BbIPALLEHHOIO
B YCIIOBUAX ATIMATUHCKOW OBIACTU

Pe3tome: B HacTosiLee Bpemsi ocoboe BHMMaHUe B obnactu hapma-
LMW M MeAULMHBI HanpaBneHo Ha NMOUCK HOBbIX UCTOYHMKOB Buonoru-
Yecky aKTUBHbIX BELLECTB, B TOM YMCre pacTUTenbHbIX. B kayecTse
NepnekTUBHOIO NCTOYHMKA paccMaTpyBaeTcsl ApeBecHoe pacTeHne
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araw Typi OHTYyCTiK-LbIFbIC A3Ks engepinae (Kpitam, KanoHus, Ko-
pes T.6.) TabuFn xafganaa KeHiHeH TaparaH XaHe eMAik kacueTTepi-
He BannaHbICTbl Xanblk MegUUMHaCbIHAA KEHIHEH KondaHbinagbl. Ka-
3ipri yakbITTa KentereH engepae ecipinin, xxepcingipyge. Paulownia
OopMaH eHepkacibiHae, 6MoOTbIH any MakcaTbiHAa, buopemMmanaHT
peTiHae, oacTypni MeanumnHaga KkabbiHyFa xxaHe MUMKPobKa kapcehbl,
aHTUOKCUOAHTTbIK KACUETTEPIH KeHiHeH narganaHaabl. An, Kasak-
CTaH XafgavibliHAa xxaHagaH ecipinin, xxepciHaipyae, con cebenteH
XKeprinikTi akonornanblk xxarganga Paulownia Shan Tong ecimairiHe
BUONOrUANbIK-3KONOTUSANbIK XXHE (PUTOXUMUATILIK 3EPTTEYIIEP XKYP-
rizinmereH. XXyMbICTbIH 3epTTey MakcaTbl AnmMaTbl 06MbICbiHAA OCi-
pinreH Paulownia ecimairiHii Shan Tong rubpuai »xanbipaKrapbiHbl-
HbIH (PUTOXMMUSANBIK KypaMblH Tangay 6onbin Tabbinagbl.
>KymbicTa anfaw pet KasakctaH xafgavibiHaa ecipinreH Paulownia
Shan Tong ecimgiriHe caHablK XeHe cananblK TypfFblaarbl PUTOXU-
MUSbIK Tangay xacangbl. Anmatbl 06MbIChl XafFganbiHAa ecipinin,
xuHanfaH Paulownia Shan Tong afawu TekTec ecimairi xanbipafbl-
HbIH Buonorusaneik 6enceni 3aTTapblHblH KypamMbiHa OUTOXUMUSI-
nblK Tangay xyprisingi. Paulownia cbifbiHabicbiHAarbl CO2 opraHu-
Kanblk KOCbInbICTapabl aHbIKTay MacCc-CrekTPOMETPUSITIbIK AETEK-
LUMsIMEH ra3fibl XxpoMaTtorpadusinblk 84iCiMeH XXyprisingi, HOTWKECIH-
e TepneHaep xaHe onapAblH, NakToHAapbl, acupnep, kemipcynap
eHe peHON KoCbINbICTapbl aHbIKTanabl, COHbIMEH KaTap onapabiH
ChIfblHAbIAAFbI CarnbICTbipMarnbl Kypambl baiikangbi.

Tywningi cespep: Paulownia Shan Tong, Paulownia CO2 cbifbiHAbI-
cbl, Bronorusanelk 6enceHai 3aarttap, GUTOXUMUANBIK Tangay.

Introduction. Paulownia (Paulownia Siebold & Zucc) is a plant
species belonging to the Paulownia family (Paulowniaceae), in-
cluding 10 species [1] as well as about 20 hybrid species [2].
Widespread in Southeast Asia (China, Korea, Japan, etc.) un-
der natural conditions. Nowadays it is cultivated under cultural
conditions even in southern territories of the USA, Europe and
the CIS [3]. This deciduous tree is now grown in many areas
of the world, for landscaping and woody purposes [4,5]. Pau-
lownia is a fast-growing, deciduous, tall tree that grows 2-4 m
a year and reaches a height of 18-25 m. Leaves open in May
and fall with the first frost. Leaves are very large, broadly heart-
shaped and arranged opposite each other. It blooms in spring in
April-May; the flowers are purplish-pink. In spring, leaves open
before budding, Flowers are fragrant, tubular-bell-shaped, 5-6
cm in diameter [6]. Propagation, in natural conditions, by small-
winged seeds, occurs by wind, and vegetative propagation by
seeds, shoots and cuttings of bushes. It bears fruit after flow-
ering. The fruit has a bipartite oblong box with many seeds in-
side. The plant was discovered in 1835 by German biologists D.
Zuccarini and F. Siebold. There are many popular names: tree
of the man, tree of the princess, tree of the dragon, tree of the
emperor, tree of the Phoenix [7].

The practical importance of Paulownia is very high, especial-
ly in regions where it grows in natural conditions, its medicinal
properties have been used by the local population for more than
a thousand years. Leaves, roots, stems and inflorescences of

Paulownia Shan Tong. 3T0T Bua AepeBa LUMPOKO pacnpoCTpaHeH B
NPUPOAHbIX YCroBusiX B cTpaHax Koro-BoctouHown Asun (Kutam, Ano-
Hus, Kopesi u ap.) n 6narogapsi cBovM LenebHbIM CBOMCTBaM LUMPO-
KO UCMOMnb3yeTcs B HAPOAHOW MeauumHe. B HacTosilee Bpems UH-
TPOOyUMpYETCSs U KyNbTUBMPYETCA BO MHOrMX cTpaHax. Paulownia
LUMPOKO MCMOMb3yeTCs B NIECHOW NPOMBILLINEHHOCTH, B Liensx rno-
nyyeHus 6uotonnuea, B kadecTBe buopemmavaHTa, a Takke B Ha-
POAHOW MeauLMHE LEHSAT ee NPOTMBOBOCNANUTENbHbIE, MPOTUBO-
MUKpPOOHbIE N aHTUOKCUAAHTHbIE CBOMCTBA, B ycnosumsax Kasaxcra-
Ha BbIpaLLMBaETCsi M MHTPOAYLMPYETCS BepBble, MO3TOMY B MECT-
HbIX 9KOIOTMYECKUX YCIOBUSX BUONoro-akonornyeckune n putoxu-
Mu4yeckme nccnegosaHui pacteHns Paulownia Shan Tong He npo-
BoAMnMCh. Llenbto nccnegosaHmsa paboTbl ABNsSeTcs aHanus puto-
XMMUYECKOro coctaBa Nuctbes rmbpuaga Paulownia Shan Tong, Bbi-
paLieHHoro B AniMaTnHCKon obnacTu.

B paboTe BnepBble NpoBeAeH KONMMYECTBEHHDIV 1 Ka4ECTBEHHbIN -
TOXMMUYeCKuUi aHanuna pactexus Paulownia Shan Tong, BbipalueH-
Horo B ycnoBusx KasaxctaHa. [NpoBegeH MTOXMMUYECKNA aHanm3
cofepxaHusi GONOrMYeckn akTUBHbIX BELLECTB B NNCTbSIX ApeBec-
Horo pacTteHus Paulownia Shan Tong, BbipalLeHHbIX 1 COBpaHHbIX
B ycnosuax AnMaTtuHckon obnactu. OnpegeneHme opraHnyeckmx
coeguHeHun CO2 B akcTpakTe Paulownia npoBoamnu razoxpoma-
Torpadn4eCckum MeToaoM C MacC-CNEKTPOMETPUYECKON AeTeKUu-
eli, B pesynbrarte 4Yero onpeaeneHsl TepneHbl U MX NaKTOHbI, 3u-
pbl, yrneBoApb! M heHOmMbHbIE COeAMHEHUs, a Takke NX OTHOCUTENb-
HbI COCTaB B 3KCTPaKTe.

KnioueBble cnoBa: Paulownia Shan Tong, akcTtpakT Paulownia
CO2, 6ronorn4eckun akTVBHbIE BeLLeCTBa, (PUTOXMMUYECKUI aHanus.

the plant are used against various diseases. The biological ac-
tivity of the plant in anti-dioxant, anti-inflammatory, antimicrobi-
al and antiviral, against various pathogens and cosmetic stud-
ies has been revealed [6].

In Chinese phytotherapy, Paulownia has traditionally been
used to relieve bronchitis, especially for coughs, asthma and
phlegm reduction [2]. It has also been used to treat conjunctivi-
tis, dysentery, enteritis, gonorrhea, hemorrhoids, epidemic par-
otitis, traumatic bleeding and tonsillitis [8, 9]. Pharmacological
experiments have shown that extracts of the fruit can reduce
blood pressure, herbal treatment of chronic bronchitis and oth-
er types of inflammation is applied [2]. Paulownia leaves may
have wound-healing characteristics in the treatment of leg ul-
cers and frostbite [10]. Chinese folk healers have used Paulow-
nia flowers to treat acne on the skin and fungal infections be-
tween the toes [11]. Advanced medical research has revealed
many important uses of Paulownia as an anti-inflammatory and
antibacterial [12], diuretic, thirst quencher, styptic, insecticidal,
and hypotensive [13]. In addition, Paulownia leaves have an
antimicrobial action. Aqueous extracts of the leaves have anti-
microbial action against Staphylococcus aureus [14], intestinal
Salmonella, Pseudomonas aeruginosa, Paenibacillus, Strepto-
coccus pyogenes and Candida albicans [15]. It has been shown
that the inhibitory effect of Paulownia leaves can counteract
Gram-positive bacteria [16,27].

Currently, there are injections and pills made from flowers and
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fruits of Paulownia, more than 130 physiologically active com-
ponents found in different parts of the Paulownia plant [18, 19,
20]. In the study of medicinal properties of the Paulownia plant,
many scientists identify biological substances that have a great
antioxidant effect on its leaf, flower, fruit, tree and outer sheath.
For example, T. Hee and others have claimed that every part,
bark and leaves of Paulownia contain biologically active com-
ponents such as matteucin and ursulic acid, sesamine in the
stem, catapinoside in the sheath and syringin. In addition, the
fruits were found to contain alkaloids and fats as well as flavo-
noids that have antioxidant effects. They also show that the fla-
vonoid composition and the equivalent antioxidant capacity of
Trolox in dry and fresh extracts of Paulownia leaves show that
this plant can be used for new medicinal purposes [21, 22].
And K.Schnederova and K.Smekal found that the flowers con-
tain flavonoids such as apigenin, quercetin, apigenin-7-O-glu-
coside, quercetin-3-O-glucoside, 3-methoxyluteolin-7-O-gluco-
side and tricin-7-O-glucopyranoside [23, 24]. In order to clari-
fy the therapeutic properties against diseases phytochemical
studies were conducted on the leaves of the hybrid Paulownia
Shan Tong (Tomentosa x Fortunei) collected in September and
grown in cultivated form in the conditions of Almaty region. In
our studies the phytochemical analysis of locally grown hybrid
Paulownia Shan Tong (Tomentosa x Fortunei) revealed 23 bio-
logically active components.

Aim of the study — Analysis of the phytochemical composition
of leaves of the Paulownia Shan Tong hybrid grown in Almaty
region.

Materials and research methods. The object of research is
the leaves of the hybrid Paulownia Shan Tong, grown in the
village of Uzynagash, Almaty region, collected in September
2021. The collected raw materials were taken for primary pro-
cessing and dried in shady conditions. An extract has been pre-
pared for quantitative and qualitative analysis of biologically ac-
tive substances in the leaves. Dried leaves were crushed and
grated with a grater. Weighed 20 g of raw material with elec-
tronic scales and placed in 50 ml of 96% ethyl alcohol. The
phytochemical analysis was carried out in the «Center of phys-
ico-chemical research and analysis methods» (CPCMA) of
Al-Farabi Kazakh National University. The analysis was carried
out by gas chromatography (Agilent 6890N/5973N) with mass
spectrometric detection of CO2 organic compounds in Paulow-
nia extract.

Analysis conditions: sample volume 1.0 pl, sample introduc-
tion temperature 250°C, performed without flow separation. The
separation process was performed using a DB-35 MS chro-
matographic capillary column with a length of 30 m, an inner di-
ameter of 0.25 mm, and a film thickness of 0.25 pym. The con-
stant carrier gas velocity (helium) was 1 ml/min. The chroma-
tography temperature ranged from 40 °C (exposure 1 min) to
2800 °C at a heating rate of 5 °C/min (exposure 5 min). Detec-
tion was performed in SCAN mode m/z 34-850. Agilent MSD
ChemStation software (version 1701ea) was used to control
the gas chromatography system, record and process the re-
sults and data. Data processing included storage time, deter-
mination of peak areas, and processing of spectral information
obtained with a mass spectrometric detector. Wiley 7th edition

and NIST'02 libraries were used to open the obtained mass
spectra (the total number of spectra in the libraries is more than
550 thousand).

Result and discussion. The quantitative composition and qual-
itative characteristics of the extract from the leaves of the hy-
brid Paulownia Shan Tong are presented in Table 1. The CO2
chromatogram of the extract is shown in Figure 1.
Phytochemical analysis of plant leaves is as follows: terpenes
and diterpenes - 83.85%, ethers and esters - 6.77%, hetero-
cyclic compounds - 1.93%, phenolic compounds - 1.84%, ke-
tones - 0.17%, alkanes - 0.59%, diamines - 1.79%, carbohy-
drates - 2.85%, aldehydes - 0.21%. Organic active substanc-
es of the plant have medicinal and cosmetic value. Among bi-
ologically active substances, benzofuran, tetramethyl-2-hexa-
decene, phytol, squalene have antioxidant properties; trimeth-
yl-1-cyclohexene, butane, dihydroactinidiolide, phytolacetate,
ethylinolenate, tetramethylheptadecane have cosmetic value;
tetramethyl-2-hexadecene, trimethylpentadecane, squalene
have anti-inflammatory properties.

Among the biologically active substances of the plant, the share
of phytol is 80.14%. Phytol (C20H400) is an acclic aliphatic or-
ganic chemical compound and belongs to the monounsaturat-
ed diterpenes, the basis of which isoprene wastes. It plays a
role as a metabolite of plants and algae and is used in schisto-
somicidal preparations. Also dicyclic diterpene used to produce
synthetic forms of vitamin E and vitamin K1 [48].

In terms of pharmacology, phytol and its derivatives have mi-
crobial, antitumor and anti-inflammatory, cytotoxic, anti-terato-
genic, antibiotic-chemotherapeutic, antidiabetic, hypolipidemic,
antispasmodic, antioxidant, antidepressant, immunoadjuvant
effects. Thus, phytol can be considered as a new drug. Phytol
and some of its derivatives, including phytanic acid, have many
biological effects [49, 50].

Conclusion. On the territory of natural cultivation, the tree-like
plant Paulownia has inflammatory and antimicrobial, antioxi-
dant properties and cosmetic significance in the forest indus-
try and traditional medicine for its healing properties due to its
rapid growth. Taking into account the great practical importance
of the tree, interest is growing, and new crops are being grown
in Kazakhstan, and land reclamation works are being carried
out. Therefore, we have started conducting biological, ecologi-
cal and phytochemical studies in order to study the Paulownia
Shan Tong plant from different angles in the local environmen-
tal conditions, to determine the practical significance of this tree
species for our country in the future.

For the first time in the work, a quantitative and qualitative phy-
tochemical analysis of the plant Paulownia Shan Tong, grown
in Kazakhstan, was carried out. Phytochemical analysis of the
content of biologically active substances of the leaves of the
woody plant Paulownia Shan Tong, grown and collected in the
conditions of Almaty region, was carried out.

Thus, the work determined the quantitative and qualitative com-
position of active biological substances in the leaves of Paulow-
nia Shan Tong grown in the territory of Almaty region. The re-
sults of CO2 chromatographic analysis of the extract revealed
23 components in the leaves, the main components of which
are: benzofuran, 2-methyl - 1.93%; phenyl, 4-butyl - 1.84%;
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Exposure
time, min

11,81

Table 1 - Results of CO2 chromatographic analysis of Paulownia Shan Tong hybrid extract

Compound/ chemical formula

Butane, 1,1-diethoxy - C;H,,O,

Probabi lity

70

of identifi-
cation, %

0,96

Percentage
composition, %

Application

Butane, one compound of the
1,1-diethoxy acetal group. Aromas [25].

22

16,25

Benzofuran, 2-methyl - C;H,O

89

1,93

Benzofuran, a heterocyclic
organic compound with 2-methyl-
benzene and a furan ring. It has
antioxidant properties [26].

33

20,62

Phenol, 4-butyl-C10H140

83

1,84

Phenyl, 4-butyl, a hydrocarbon
radical in organic compounds [27].

44

23,94

(2,6,6-trimethyl-1-cyclohexen-
1-yl)- C..H, O

13" 20

63

0,17

2,6,6-Trimethyl-1 is a cyclohexene-
1-yl-organic substance of the

class of unsaturated ketones.

Has a cosmetic value [28].

56

25,31

Phosphoric acid, diethyl
nonyl ester - C.,H, O, P

13~ 2974

68

0,32

Phosphoric acid, dimethylnonyl ether -
organic ester of phosphoric acid [29].

66

25,99

a-D-Glucopyranoside, O-a-D-
glucopyranosyl-B-D-fructofuranosyl
C,H,,0

127 2271

69

2,85

a-d-Glucopyranoside, o-a -
D-glucopyranosyl--B-d is a fructo-
furanosyl-oligosaccharide organic
compound. It is important for agricultural
chemistry applications [30].

77

26,75

4,5-Dimethyl-ortho-
phenylenediamine - C.H, N

8 12 "2

71

1,79

4,5-dimethyl-ortho phenylenediamine-
organic compound belonging to the
class of aromatic diamines [31].

88

27,4

2(4H)-Benzofuranone,
5,6,7,7a-tetrahydro-4,4,7a-
trimethyl-, (R) - C,.H,.O

11" 1672

65

0,52

2 (4H)-Benzofuranone,
5,6,7,7a-tetrahydro-6-hydroxy-4,4,7 a
trimethyl - or Dihydroactinidiolide is a
pilot terpene. It has a sweet, tea-like
odor and is used as a fragrance [32].

99

29,19

Phytol, acetate - CH,,0,

88

1,23

Phytol acetate - flavors [33].

110

29,83

3,7,11,15-Tetramethyl-2-
hexadecen-1-ol - C, H, O

20" 40

74

0,45

3, 7, 11, 15-Tetramethyl-2-
hexadecene-1 is an ol-dicyclic
hydrogenated diterpene alcohol.

Its potential anxiolytic, metabolic
modulating, cytotoxic, antioxidant,
anticypnotic, anti-inflammatory,
immunomodulatory and antimicrobial
effects were revealed [34].

1M1

30,45

2-Pentadecanone,
6,10,14-trimethyl - C, H, O

18" '36

70

0,41

6.10.14-Trimethylpentadecane-2-oh, also
known as hexahydrofarnesylacetone,
belongs to a class of compounds

called sesquiterpenoids.
Hexahydrofarnesylacetone has
antibacterial, antinociceptive, and
anti-inflammatory activity [35].

112

33,39

1,2-Benzenedicarboxylic acid,
butyl octyl ester - C, H, O,

20" 30

61

0,25

1,2-Benzenedicarboxylic acid, butyl ester-
esters of phthalic acid. The carrier can
play an important role in the absorption,
distribution, and release of the ester [36]

113

34,35

Octadecanal - C, H, O

18" '36

67

0,21

Octadecanol - oil aldehyde with a long
chain-is used by several insect species
as Octadecanal pheromone [36].

114

35,51

Dibutyl phthalate - C,.H,,0,

92

0,64

Dibutyl phthalate-dibutyl ester
of phthalic acid [37].

115

35,84

Phytol - C, H, O

20" 40

90

80,14

Phytol (Greek @utov - plant) is an acclic
aliphatic organic chemical compound
belonging to the monounsaturated
diterpenes, which are based on
isoprene wastes. It can be used

as a substitute for the content of
chlorophyll, vitamin E, vitamin K1 [38].
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116 | 37,21 Octadecanoic acid, ethyl 71 1,44 Ethyl octadecanoate-octadecanoate
ester - C,H, O, ester obtained by formal condensation
between the carboxyl group of
octadecanoic acid (stearin) and the
hydroxyl group of ethanol [39].

117 | 37,58 Ethyl 9,12,15-octadecatrienoate 76 0,9 Ethyl 9,12,15-octadecatrienoate-

- C,H,,0, researched as a skin lightening agent
with anti-melanogenesis activity [40].

118 | 40,17 Tributyl acetylcitrate - C, H,,O, 72 0,77 Tributyl acetylcitrate is a chemical
compound in the group of
carboxylic acid esters [41].

219 | 41,24 4,8,12,16-Tetramethylheptadecan- | 62 0,38 4,8,12,16-Tetramethylheptadecane is

4-olide - C,,H, O, a 4-olide aliphatic heteromonocyclic
compound. This compound belongs to
a class of organic compounds called
diterpene lactones. Diterpenoids has
perfumery and cosmetic value [42].

220 | 43,34 Oleic acid, eicosyl ester - C,,H,,O, | 64 0,43 Oleic acid, eicosyl ether-oilcyl. It
is important as a repellent [43]

221 | 44,2 Tetratetracontane - C,,H,, 73 0,59 Long-chain tetratetracontan-
alkanes consisting of an unbranched
chain of 44 carbon atoms [44].

222 | 44,73 Phthalic acid, di (2-propylpentyl) 90 1,06 Phthalic acid, di (2-propylheptyl)

ester - C,;H.O, ester-a weak chemical organic acid
belonging to the class of carboxylic
acids of the aromatic series [45, 46].

223 | 47,31 Squalene - C, H,, 85 0,72 Squalene is a squamous polyunsaturated
hydrocarbon triterpene, actively used in
chemistry, immunology and medicine: for
the diagnosis and treatment of cancer and
viral diseases, including HIV and hepatitis,
malaria, tuberculosis, in gene therapy [47].

Abundance TIC: 1809_s1.D\datams
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Figure 1 - Chromatogram of CO2 extract of Paulownia Shan Tong
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a-D-glucopyranoside - 2.85%; 4,5-dimethyl-ortho-phenylene- Biologically active substances of the Paulownia plant identified
diamine - 1,79%; phytol, acetate -1 .23%; phytol - 80.14%; oc- in phytochemical analyses are recommended for use in the Ka-
tadecanolic acid - 1.44%; ethyl 9,12,15-octadecatrienoate - zakhstan pharmaceutical and biotechnology industries.

0.90%; phthalic acid - 1,06%; squalene - 0.72%.
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Bknan aBTOpoB. BCce aBTOPbI NpMHMMany paBHOCUIIbHOE yyacTue Npu HanmcaHnm AaHHOW cTaTbu.

KoH¢nuKT nHTEepecoB — He 3asBreH.

[aHHbIi MaTepuan He Obin 3asiBNeH paHee, Ans nybnvkauuy B Apyrux U3naHnsx U He Haxo4WTCst Ha pacCMOTPEHUN APYrMMU usnatenb-
ctBamu. [Mpu NnpoBedeHN faHHOM paboTbl He BbINo PUHAHCUPOBaHMS CTOPOHHUMMW OPraHU3aLMsaMU U MEQULMHCKUMW NpeacTaBUTENbCTBA-
Mu. PrHaHCUpPOBaHWE — HE NPOBOAMIOCH.

ABTopnapabiH yneci. bapnbik aBTopnap ocbl MakanaHbl xa3yfa TeH Aapexeae KaTbICTbl.

Mypaenep KakTbIFbICbl — MaNIMAENTEH XKOK.

Byn matepuan 6acka 6acbinbimaapaa xapusnay yiiH 6ypbliH ManiMaenvereH xaHe 6acka 6acbinbiMaapAblH kapayblHa YCbIHbINIMaFaH.
Ocbl XyMbICTbI >XYPri3y Ke3iHAe CbIpTKbl ybiMAAp MEH MeguuMHanbIK ekinaikTepain KapXblnaHablpybl acanfaH xok. KapxbinaHabipy
Xyprisinmegi.
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