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Abstract: Introduction. Vegetation is important component and factor of the redistribution of
chemical elements in the landscape. One or another type of vegetation determines the amount and nature
of soil organic matter, often affects the degree of development of browning processes, affects the chemical
composition of the air, is an environmental indicator. The study and isolation of physiologically active
compounds from plant raw materials and the determination of the place of their demand is the most
important urgent task. Cousinia mindschelkensis B. Fedtsch. It is a rare species from the Asteraceae.
Methods. In the Research Center of Medicinal Plants of the Al-Farabi KazNU, analyses were carried out
for the determination of organic compounds by gas chromatography with mass spectrometric detection
and analyses of 70% of alcohol extracts of the aboveground and underground parts species by the method
of high-performance liquid chromatography on a liquid chromatograph. Results. Some of the components
identified by GC-MS are biologically active compounds. The GC-MS method revealed the presence of 55
phytochemical compounds in the aboveground and 38 in the underground part of plants that can contribute to the
medicinal properties of this species. Conclusion. Compounds have some important biological potential for future
drug development. Of the aboveground part of the plant includes bicyclo[2.2.1]heptan-2-one, 1.7.7-trimethyl-,
(1S)- (9.50%), hexadecanoic acid (8.05%), cis-Vaccenic acid (7.66%), 9.12-Octadecadienoic acid (Z,2)-
(7.40%), hanphyllin  (7.01%), 5.8-Dihydroxy-4a-methyl-4,4a,4b,5,6,7,8,8  a,9,10-decahydro-2(3H)-
phenanthrenone (6.51%), dibutyl phthalate (5.64%), while the underground part of the plant has a spike of
components such as octacosane (26.84%), B-amyrin (22.35%), B-sitosterol (12.63%), 9.12-Octadecadienoic acid
(2,2)- (8.43%).9,12-Octadecadienoic acid (Z,Z)- it is present both in the aboveground (7.40%) and in the
underground part of the plant (8.43%).
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1.Introduction.

The Syrdarya Karatau ridge is one of the most interesting and peculiar
regions of Kazakhstan. All scientific researchers who visited the Karatau
mountains noted the uniqueness of its vegetation cover in comparison with other
ridges of the Tien Shan and made suggestions about the need to create a strictly
protected area here [1].

There is an abundance of endemic and rare plant species and Karatau ranks
first among the floristic regions of the republic in terms of the number of endemic
species. Despite the small area of the region and the altitude above sea level, at
least 1,500 species of higher vascular plants and more than 150 species of
endemic and rare species grow here[2 ].

Wild plants have been used for the treatment of various diseases since the
dawn of mankind. Among them were plants of the Compositae family, namely
the genera elecampane, cornflower, burdock and topinambur [3,4].

Among the plant groups characteristic of the flora of the studied region are
the rare, endemic species Cousinia mindschelkensis B. Fedtsch.

The novelty of the work, based on the results of the work carried out, the
chemical composition of the species Cousinia mindschelkensis was studied for the
first time by gas chromatography with mass spectrometric detection.

2. Experimental part

The aboveground and underground part of Cousinia mindschelkensis was
collected in the Turkestan region, in the Sozak district, in the Syrdarya Karatau in
the gorges of Kishikarakuys, Karaungir, Itmuryn and identified by the doctoral
student Kenesbai Akerke. In the Research Center of Medicinal Plants of the non-
commercial joint-stock company «Al-Farabi Kazakh National University»,
analyses were carried out for the determination of organic compounds by gas
chromatography with mass spectrometric detection and analyses of 70% of
alcohol extracts of the aboveground and underground parts of Cousinia
mindschelkensis by high-performance liquid chromatography (HPLC) on a liquid
chromatograph (Shimadzu LC-40) [5].

The extract was analyzed by gas chromatography with mass spectrometric
detection (7890A/5975C). The sample volume is 0.5 ul, the sample input
temperature is 280 °C, the flow division is 1:10. Separation was carried out using
a chromatographic capillary column SLB-5MS with a length of 30 m, an inner
diameter of 0.25 mm and a film thickness of 0.25 microns at a constant carrier gas
velocity (helium) of 1 ml/min. The chromatography temperature is programmed
from 40 ° C (5 min exposure time) with a heating speed of 10 °C/min to 280 °C
(15 min exposure time). Detection is carried out 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 results and data obtained.
Data processing included determination of retention times, peak areas, as well as
processing of spectral information obtained using a mass spectrometric detector.
To decipher the obtained mass spectra, the Wiley 7th edition and NIST 02
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libraries were used (the total number of spectra in the libraries is more than 550
thousand).

3.Results and discussion.

The method of gas chromatography with mass spectrometric (GC-MS)
detection investigated the component composition of extracts of aboveground and
underground parts of plant raw materials Cousinia mindschelkensis. The GC-MS
chromatogram recorded 55 peaks in the aboveground and 38 in the underground
part. Data processing included determination of retention times, peak areas, as
well as processing of spectral information obtained using a mass spectrometric
detector. The results are presented below (Table 1).

Table 1 - Results of chromatographic analysis of petroleum-ether extract of the aboveground part of
Cousinia mindschelkensis

. Probability
E'r?wled,”r]n%n Connectios ?Jentification %
, %

13.09 Hexanoic acid, ethyl ester 79 0.76
13.26 Ethylene glycol diglycidyl ether 67 0.21
13.51 Decane, 4-methyl 85 0.20
13.87 Eucalyptol 91 217
14.12 Dodecane, 2.6.10-trimethyl- 80 0.51
14.29 1.5-Dimethyl-1-vinyl-4-hexenyl butyrate 62 0.33
14.92 Dodecane 78 0.31
15.00 Nonanal 83 0.80
15.20 Bicyclo[3.1.0]hexan-3-one, 4-methyl-1-(1-methylethyl) 90 0.74
15.39 Thujone 84 0.45
15.98 Bicyclo[2.2.1]heptan-2-one, 1.7.7-trimethyl-, (1S)- 94 9.50
16.37 Bicyclo[2.2.1]heptan-2-ol, 1.7.7-trimethyl-, (1S-endo) 90 1.19
16.46 Octanoic acid, ethyl ester 63 0.70
16.55 Dodecane 85 0.93
17.45 Nonanoic acid 83 1.00
17.62 2-Cyclohexen-1-one, 3-methyl-6-(1-methylethyl)- 72 0.39
17.71 Dodecane, 2.6.11-trimethyl 76 0.36
17.95 Nonanoic acid, ethyl ester 74 0.43
18.07 Tridecane 73 0.42
18.87 Decanoic acid 75 0.68
18.98 Eugenol 77 0.48
19.06 2(3H)-Furanone, dihydro-5-propyl 65 0.37
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19.36 1-Tetradecanol 68 0.30
19.47 Tetradecane 90 1.95
20.55 1.3-Dioxane-4-methanol, 4.5-dimethyl 68 0.82
20.97 Phenol, 2.4-bis(1.1-dimethylethyl 80 0.57
21.08 6.8-Dioxapentadecane 65 0.67
21.49 Dodecanoic acid 74 0.70
22.03 Phthalic acid, ethyl pentadecyl ester 64 1.61
22.75 Cyclopentaneacetic acid, 3-oxo-2-pentyl-, methyl ester 75 0.68
23.22 2-Pentadecanone 65 0.90
23.86 Tetradecanoic acid 82 1.15
24.23 Tetradecanoic acid, ethyl ester 68 0.85
24.33 Octadecane 82 0.92
24.56 Isopropyl myristate 71 0.77
25.10 Phthalic acid, hept-4-yl isobutyl ester 81 1.89
26.00 Hexadecanoic acid 86 8.05
26.09 Dibutyl phthalate 92 5.64
26.32 Hexadecanoic acid, ethyl ester 77 1.90
26.40 Eicosane 71 0.82

5.8-Dihydroxy-4a-methyl-4.4a,4b,5,6,7,8,8a,9,10-decahydro-
26.81 2(3H)-phenanthrenone 72 6.51
27.27 Acetic acid, chloro-, hexadecy! ester 73 0.95
217.72 9.12-Octadecadienoic acid (Z,2) 79 7.40
27.76 cis-Vaccenic acid 80 7.66
27.94 Hanphyllin 70 7.01
28.01 Ethyl Oleate 65 1.85
28.51 Shyobunone 63 1.58
28.57 Octadecanal 73 1.47
28.66 Tributyl acetylcitrate 74 1.14
29.16 Heptadecane, 9-hexyl 67 0.76
29.78 Oleic Acid 65 1.59
30.49 Hexadecanal 77 1.50
31.75 Diisooctyl phthalate 68 1.09
32.37 Octadecanoic acid, 17-methyl-, methyl ester 75 3.02
33.04 Octadecanal 78 3.29
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Table 2 - Results of chromatographic analysis of petroleum - ether extract of the underground part of
Cousinia mindschelkensis

Hglding time, Connections Pr_obab!li_ty .

min ofidentification, %

12.50 Heptanoic acid 73 0.17
13.09 Decane 85 0.22
13.34 Decane, 5-methyl 68 0.10
13.51 Decane, 4-methyl 83 0.14
13.87 Eucalyptol 92 0.73
14.12 Undecane 83 0.53
15.00 Nonanal 79 0.20
15.20 Thujone 87 0.31

Bicyclo[3.1.0]hexan-3-one, 4-methyl-1-(1-

15.39 methylethyl)-, [1S-(10,4B,5a)] 88 0.17
15.98 Camphor 94 4.79
16.38 endo-Borneol 88 0.42
16.55 Dodecane 87 0.59
16.67 L-o-Terpineol 81 0.32
17.44 Nonanoic acid 76 0.31
19.47 Tetradecane 90 0.68
20.97 Phenol, 2.4-bis(1,1-dimethylethyl) 84 0.34
22.03 Hexadecane 66 0.93
23.86 Tetradecanoic acid 74 0.59
24.33 Octadecane 81 0.46
24.56 Isopropyl myristate 76 0.50
24,81 2-Pentadecanone, 6.10.14-trimethyl 80 0.79
25.10 Phthalic acid, hept-4-yl isobutyl ester 83 0.46
26.00 Hexadecanoic acid 84 3.57
26.09 Dibutyl phthalate 80 2.54
26.32 Hexadecanoic acid, ethyl ester 72 0.49
26.40 Heneicosane 71 0.46
27.57 2(3H)-Furanone, 5-dodecyldihydro- 71 0.47
271.72 9.12-Octadecadienoic acid (Z,2) 82 8.43
27.95 Octadecanoic acid 60 2.11
28.28 Eicosane 82 0.63
28.66 Tributyl acetylcitrate 81 0.68
29.78 4.8.12.16-Tetramethylheptadecan-4-olide 63 0,81
30.11 Hexacosane 70 0.66
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33.04 Octadecanal 72 0.58
35.24 Stigmasterol 65 2.98
38.16 Octacosane 90 26.84
38.84 B-Sitosterol 77 12.63
41.72 B-Amyrin 87 22.35

In this work, extracts of the aboveground and underground parts of the
Cousinia mindschelkensis plant were studied by gas chromatography with mass
spectrometric detection (GC-MS), one of the most widely used methods for
separating phytocomponents. GC-MS study of extracts revealed the presence of
55 phytochemical compounds in the aboveground (Table 1) and 38 in the
underground part of the Cousinia mindschelkensis plant (Table 2), which may
contribute to the medicinal properties of this plant species. The identified basic
compounds have some important biological potential for future drug
development. The main composition in the aboveground part of the plant
Cousinia mindschelkensis includes bicyclo[2.2.1]heptan-2-one, 1.7.7-trimethyl-,
(1S)- (9.50%), hexadecanoic acid (8.05%), cis-Vaccenic acid (7.66%), 9.12-
Octadecadienoic acid (Z,Z)- (7.40%), hanphyllin (7.01%), 5.8-Dihydroxy-4a-
methyl-4,4a,4b,5,6,7,8,8  a,9,10-decahydro-2(3H)-phenanthrenone  (6.51%),
dibutyl phthalate (5.64%), while the underground part of the plant has a spike of
components such as octacosane (26.84%), B-amyrin (22.35%), [-sitosterol
(12.63%), 9.12-Octadecadienoic acid (Z,2)- (8.43%). 9.12-Octadecadienoic acid
(Z,2)- is present both in the aboveground (7.40%) and in the underground part of
the plant (8.43%), but in different amounts. With the exception of the mentioned
component, the main composition of the aboveground and underground parts of
the plant are different.

Based on studies, some of the components identified by GC-MS are
biologically active compounds. Hexadecanoic acid has some biological activities,
such as antioxidant, hypocholesterolemic, nematocidal and pesticide. It is
reported that (Z,Z2)-9.12-Octadecadienoic acid (9.12-Octadecadienoic acid (Z,2)-)
has an inhibitory effect on some bacterial species [6]. Cis-Vaccenic acid is an
omega-7 fatty acid known for its antibacterial activity and hypolipidemic effect in
rats [7]. Sesquiterpene hanphyllin (hanphyllin) has shown selective activity to
reduce cholesterol levels [8]. It is known that octacosane has antimicrobial,
antioxidant and anti-inflammatory effects [9]. In many in vitro and in vivo
studies, it has been proven that B-Sitosterol (B-Sitosterol) has various biological
properties, such as anxiolytic and sedative effects, analgesic, immunomodulatory,
antimicrobial,  antitumor,  anti-inflammatory, hypolipidemic  effects,
hepatoprotective, protective action against NAFLD and respiratory diseases,
wound healing effect, antioxidant and antidiabetic activity[10]. o, B-amyrins have
been shown to exhibit different pharmacological activity in vitro and in vivo
against various health-related conditions, including conditions such as
inflammation, microbial, fungal and viral infections, and cancer cells. Beta-
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amyrin has been found to exhibit antifungal and antimicrobial activity against
certain microbes. When studying the leaves of Siraitia grosvenorii, 3-amyrin and
other biologically active compounds were obtained, and their activity against the
growth of oral bacteria of the species Streptococcus mutans, Actinobacillus
actinomycetemcomitans and Fusobacterium nucleatum and yeast C. albicans was
evaluated in vitro. pB-amyrin showed only slight inhibition of Streptococcus
mutans and Fusobacterium nucleatum [11]. Dibutyl phthalate is one of the most
widely produced and used plasticizers, and it is added to plastic to make it more
flexible and malleable. DBP has been found to be an environmental pollutant and
is considered an endocrine disruptor. Therefore, it is crucial to develop
environmentally friendly alternatives to eliminate phthalate contamination. This
compound is claimed to have antibacterial and anti-tumor properties.

4. Conclusion.

Thus, the study of extracts revealed the presence of 55 phytochemical
compounds in the aboveground (Table 1, Fig. 1) and 38 in the underground part
of the Cousinia mindschelkensis plant (Table 2, Fig. 2), which may contribute to
the medicinal properties of this plant species. The identified basic compounds
have some important biological potential for future drug development. Based on
studies, some of the components identified by GC-MS are biologically active
compounds. Hexadecanoic acid (hexadecanoic acid) has some biological
activities, such as antioxidant, hypocholesterolemic, nematocidal and pesticide. It
is reported that (Z,2)-9.12-Octadecadienoic acid (9.12-Octadecadienoic acid
(Z,2)-) has an inhibitory effect on some bacterial species.
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I'A3 XPOMATOI'PA®USI - MACC CHEKTPOMETPUSA 9AICIMEH COUSINIA
MINDSCHELKENSIS B. FEDTSCH. TYPIHIH XUMUSJIbIK KYPAMBIH AHBIKTAY
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Tyiiinaeme. Kipicne. Ocimuikrep nanamadTTarbl XUMUASUIBIK JIEMEHTTEpl Kaiita OemyniH MaHbI3/bI
Kypamzaac Oediri xaHe (akTopsl Oosb TaObLIaAbl. OcimMaikTepaiy O0ip HeMece 6acka TYpi TONBIPAKTHIH
OpraHUKaJIbIK 3aTTapbIHBIH MOJIIIEPi MEH CHIATBIH aHBIKTAlIbI, KoOiHece Oypo3eM Ty3iy MpoLecTepiHiH
IaMy JOpekeciHe ocep eTelli, ayaHbIH XMMUSUIBIK KYPaMBIHA OCEp eTell KOHE HKOIOTHSUIBIK KOPCETKIIl
Oonbin TaObuTabl. Kasipri yakeiTTa ©CIMIIK HIMKi3aThIHAH (DM3HOJIOTUSUIBIK OJICEHI KOCBUIBICTap/Ibl
3epTTey KOHE OKIIayyay KOHe OJapblH CYPaHBIC OPHBIH aHBIKTAy €H MaHbI3Ibl ©3€KTi MIHIET OOJIBIIT
tabbutaael. Cousinia mindschelkensis B. Fedtsch. Oy kypaenirysmiiiep TYKbIMAAChIHA JKATATBIH, TACTHI —
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KUBIPIIBIKTBI O€TKeiliepie oceTiH CHPEK Ke3AeCeTiH, dHAEMIIK Typ. Odicmep. On-Dapabu aTbIHAAFEI
Ka3ak yITTBIK YHHBEPCHTETI JOpUTIK  OCIMIIKTEpAiH FBUIBIMU-3€PTTEY OpTalbIFbIHAA  Macc-
CIIEKTPOMETPHSUIBIK ETEKTOPIACYMEH ra3 XpoMarorpaduschl OiCiMEH OpPraHMKANBIK KOCHLIBICTAp.Ib
aHbIKTayFa Tanznay sxoHe Cousinia mindschelkensis B. Fedtsch Typine ep ycti xoHe jxepacTsl GelnriHig
70% CcHMpTTIK CHIFBIHIBUIAPBIHA TANAAy KYPrisungmi. Homuoicenep oicone mankwiaay. 3eprreyiep
Herizinge GC-MS opniciMeH aHBIKTaJIFaH KeiOip KOMIOHEHTTEp OHOJIOTHSIIBIK OENCEeHAl KOCBLIbICTap
6omnbin Tadbutaael. GC - MS ChIFBIHABIIAP/BI 3ePTTEY Kep OeTiHAe 55 GUTOXMMUSIIBIK KOCBUIBICTAPABIH
KOHe xKep acTel Oeuirinme 38-uiy GomysiH ansikTansr Cousinia mindschelkensis 6y eciMuaik TypiHig
MK KaCHeTTepiHe BIKIAJ eTyi MyMKiH. Tyoicbipbiym. AJBIHFAH HEri3ri KOChUIbICTap Ooyamiakra Jopi —
JIOPMEK WIbIFapy YIIIH MaHbI3bl OMOJIOTHSUIBIK olieyeTKe ue. OCIMAIKTIH Heri3ri jkep acThl OeiriHe
bicyclo[2.2.1]heptan-2-one, 1.7.7-trimethyl, (1S)- (9.50%), hexadecanoic acid (8.05%), cis-Vaccenic acid
(7.66%), 9.12-Octadecadienoic acid (Z,Z2)- (7.40%), hanphyllin (7.01%), 5.8-Dihydroxy-4a-methyl-
4,4a,4b,5,6,7,8,8a,9,10-decahydro-2(3H)-phenanthrenone (6.51%), dibutyl phthalate (5.64%) «kipeni,
COHJIal — aK OCiMIIKTIH jxep ycTi Oeiri octacosane (26.84%), B-amyrin (22.35%), B-sitosterol (12.63%),
9.12-Octadecadienoic acid (Z,2)- (8.43%). 9.12-Octadecadienoic acid (Z,Z) cHSIKTHI KOMIIOHEHTTEPTE HE.
3eprreynep Herizinme GC-MS oxiciMeH aHbIKTaaFaH KelWOip KOMIIOHEHTTEp OWOJIOTHSUIBIK OelceHi
KOCBUIBICTap Oonbin TaObutaabl. ['ekcamexan Kpimikbuibl (hexadecanoic acid) aHTHOKCHAAHT CHUSKTBI
KeiOip OMONOTUsUIBIK OEICEHIUTIKKE e, THUIIOXO0JIECTCPHHEMHSIIBIK, HEeMATHIIU/ATIK KOHE MECTUIMATIK. |
(2,2)-9.12 - okranexammen kpimksuisl (9.12-Octadecadienoic acid (Z,Z)-) GakrepusuiapabiH Keiip
TYpJIEpiHE TEeXETill ocep eTei.

Tyiiinai ce3mep: canasnbl Kypam, cousinia mindschelkensis, HC-MS, cuI¥bIH/IBI, SJHAEMIIK TYP, XKEP aCThI
Oeutiri, xep ycTi 06Jiri, aIKOroJIb CHIFBIHABUIAPHI, OCIMIIKTED, XUMHUSUIBIK JJIEMEHTTEP
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AHHOTANUA. BsedeHue. PACTUTENBHOCTD SIBJISETCS NOCTATOYHO BAKHBIM KOMIIOHGHTOM H (haKTOPOM
nepepacrnpesiesieHusl XUMUYECKHX JJEMEHTOB B JjaHamadTe. TOT HIM MHOW TUI PacTUTENBHOCTH
omperendeT KOJIMYECTBO M XapaKTep OPraHMYECKOTO BEIeCTBA II0YB, YacTO OKAa3bIBACT BIMSIHHE Ha
CTeNeHb Pa3BHTHA Oypo3eMOOOPa30BATEIbHBIX IIPOLECCOB, BIMACT HAa XMMHYECKHH COCTaB BO3LyXa,
SIBJISIETCS] OKOJIOTHYECKHM HHANKATOPOM. B HacTosIee BpeMsi H3ydeHHe U BbIACICHUE (GU3HOTIOTHYECKH
aKTUBHBIX COCIWHEHUH U3 PacTUTEIBHOTO CBHIPbS U ONpEHCNCHHE MECTa HX BOCTPEOOBAHHS SBIACTCS
Hanboree BaKHOM akTyanbHOW 3amaueil. Cousinia mindschelkensis B. Fedtsch. smmsercs pemkim,
SHJEMHUYHBIM BHIIOM U3 ceMeiicTBa Asteraceae npouspacraroniee Ha KAMEHUCTO — MIEOHUCTHIX CKJIOHAX U
wiomaakax. Memoow. B Hay4Ho-uccienoBaTeIbcKOM LEHTpE JIeKapcTBEHHBIX pacteHuit HAO
«Ka3axckuil HallMOHANBHBIM YHHBEpCUTET HMeHH anb-Papabu» ObUIM NPOBEACHB aHAIM3Bl HA
OIpEIeNeHHe  OpPraHMYeCKHX  COCAWHEHHMH  METOJOM  Ta30BOM  XpoMaTrorpaguu ¢ Macc-
CIIEKTPOMETPUYCCKUM JCTCKTHPOBaHHEM U aHamu3bl 70% CIMPTOBBIX OKCTPAKTOB HAI3EMHOM U
noazemuoi yacti  Cousinia mindschelkensis B. Fedtsch. meromoM BICOKOI(h(EKTHBHOM HKHUAKOCTHON
xpomarorpaduu (BOXKX) Ha sxunxoctHOM Xpomarorpade. Pesynemamer u obcysxcoenue. Ha ocHOBaHHI
HCCIIEIOBaHUH HEKOTOPBIC M3 KOMIOHEHTOB, BbIABICHHBIX MeTooM ['X-MC, sBIsitOTCS OHOJNIOTMYECKU

67


mailto:akerke_kenesbai@mail.ru

KA3AKCTAHHBIH XUMHA )KYPHAJIBbI XUMHYECKHUY XX YPHAJI KA3AXCTAHA

akTUBHBIMH coeauHeHusMH. [ X-MC wuccnenoBaHue OSKCTPakTOB — BBISIBUJIO MPUCYTCTBHE 55
(bUTOXMMUYECKUX COeAMHEHHH B Ha3eMHol u 38 B moa3emuoii yactu Cousinia mindschelkensis koropeie
MOI'YT CIIOCOOCTBOBaTh JIeueOHBIM CBOWCTBAM O3TOr0 BHIA pPACTeHW. 3akmouenue. BblBICHHbBIC
OCHOBHBIC COCIMHEHUs O0JaJal0T HEKOTOPHIM Ba)KHBIM OMOJIOTMYECKHM MOTEHLHUATIOM [Jisi Oymyiieit
pa3paboTku JiekapcTB. B OCHOBHOM COCTaB B HAaJ3eMHYIO 4acTh pacTeHus Bxoaut bicyclo[2.2.1]heptan-
2-one, 1.7.7-trimethyl-, (1S)- (9.50%), hexadecanoic acid (8.05%), cis-Vaccenic acid (7.66%), 9.12-
Octadecadienoic  acid  (Z,2)-  (7.40%), hanphyllin  (7.01%), 5.8-Dihydroxy-4a-methyl-
4,4a,4b,5,6,7,8,8a,9,10-decahydro-2(3H)-phenanthrenone (6.51%), dibutyl phthalate (5.64%), B To Bpems
KaK IOJ3EMHAasl 4acTh PacTeHHs 00JaJaceT CICHKOM KOMIIOHEHTOB Takue, Kak octacosane (26.84%), f-
amyrin (22.35%), B-sitosterol (12.63%), 9.12-Octadecadienoic acid (Z,Z)- (8.43%). 9.12-Octadecadienoic
acid (Z,2)- npucyrcTByet Kak B HajzemHol (7.40%), Tak u B moa3eMHo dacTu pactenus (8.43%), Ho B
Pa3HBIX KOJIUYECTBAX.

KimoueBsie caoBa: Kauectsennsiit cocras, Cousinia mindschelkensis, TX-MC, sKcTpakT, SHAEMAYHBIH
BUJ, HAJ3€MHAs YacTh, MOJ3EMHAs YacTh, CIHPTOBBIE OSKCTPAKTHI, PACTHTEIHHOCTH, XHUMHYECKHE
SIIEMEHTHI

Cumnaeea I'yavnapa Toxbepzenosna  [Jokmop 6uonocuieckux Hayk

Kypmanmaeea Anvpua Apanosna Kanouoam buonocuueckux nayx
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