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and influential content of chemical sciences to our community.

KasakcmaH Pecrniybriukacbl Ynmmbik fbinibiM  akademusicel "KP ¥FA Xabapnapbl. Xumusi XoHe
mexHorsoausi cepusicbl” fblnbiMU XypHanbiHbiH Web of Science-miH xaHanaHfaH Hyckacel Emerging
Sources Citation Index-me uHOekcmeryee KabblndaHraHbiH xabapralobl. byn uHdekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicel XypHandbl odaH opi the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kabbinday moaceneciH
kapacmbipyOda. Webof Science 3epmmeyuwinep, asmopnap, bacnawnbinap MeH MeKkeMmeriepee KOHmMeHm
mepeHOdiai MeH canacbiH ycbiHalbl. KP ¥FA Xabapnapbi. Xumusi XeHe mexHonoaus cepusicbl Emerging
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DETERMINATION OF BAS ABOVE-GROUND PART
OF PLANTS OF CIRSIUM ARVENSE L.

Abstract: The results of the study of the chemical composition of aerial parts of Cirsium arvense L. collected
during the fruiting period in the Shamalgan village of Kazakhstan are presented in the article. The quantitative and
qualitative composition of biologically active substances was determined. Samples of Cirsium arvense L. contain
3.2% of alkaloids, 2.08% of flavonoids, 4.08% of phenolic acids, 4.5% of hydrocarbons, 1.16% of polysaccharides,
3.8% of terpenoids, 1.2% of organic acids, 3.12% of tannins, 0.78% of coumarins, 14.85% of protein and 1.67% of
fat. The variety of biologically active compounds have a biological activity according to our results. A comparative
analysis of the mineral, amino and fatty acid composition of Cirsium arvense L. plant was carried out. The analysis
of the mineral composition showed the presence of 11 mineral elements: K, Na, Mg, Ca, Cu, Zn, Cd, Pb, Fe, Ni, Mn,
which allows us to recommend the studied plants as raw materials rich in macro- and microelements.

Keywords: biologically active substances; flavonoids; alkaloids; tannins; mineral composition; fatty and amino
acid composition.

Introduction

All regions of Kazakhstan are rich in plant resources. These resources play a vital role in dynamic
growth of economy of our country. Because of its economic, agricultural and pharmaceutical importance
plant resources are still under study. The healing properties of plants are studied in botanical gardens,
large research institutes, and special laboratories. However, there are a number of wild-growing plants that
have not yet been fully explored. One of the plants with such healing properties is Cirsium arvense. L.
(beetle) plant.

Nevertheless, Cirsium arvense. L. is outside the range of vision of the scientists, it is well known from
the literature that it is used in traditional medicine in addition to some dishes [1].

Cirsium arvense. L. is not fully discovered. Only the presence of vitamins, carotene, microelements
and phytoncides in the plant parts indicates its significance for humanity. Moreover, the roots of this herb
contain natural insulin, so it is a real food for people with diabetes. Chemical composition is not fully
studied too. The constituent of the plant varies depending on its location. It is known that the leaves
contain vitamin C, hydrocarbons, and proteins.

As the research object it was chosen Cirsium arvense. L., which grows in the Chamalgan region of
Almaty district. The shoot system of plant was harvested in August, 2016.

The aim of the research is to identify biologically active compounds from Cirsium arvense L.

The practical significance of the work is the phytochemical analysis of the shoot system of Cirsium
arvense L. plant. The results obtained Cirsium arvense L. allows to expand the scope of the plant
application.

Methods

As the research object it was chosen the shoot system of Cirsium arvense. L., which grows in the
Chamalgan region of Almaty district.

General method of research: According to the first edition of the State Pharmacopoeia of the Republic
of Kazakhstan it is required to follow the rules for phytochemical examination during the preparation and
separation of the sample.
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The second strictly followed rule is crushing the raw materials into the same amount. Otherwise it
would result in damage of details ratio of raw material. In accordance with GOST 24027. 1-80; 24027. 2-
80; 2237-75 the phytochemical analysis of the shoot system of Cirsium arvense L. was done, quantitative
and qualitative analysis were carried out [2].

Methods of investigation: The composition on micro- and macro- elements of the shoot system of
Cirsium arvense L. was determined by atomic-emission spectral analysis, flavonoids and coumarin by
spectrophotometric method, tannins by permanganometric method, amount of oil by Gerber method,
amino acids and carbohydrates by paper chromatography, fat and amino acids were determined by gas
chromatography [3].

The chemical composition of the butanol extraction of the shoot system of Cirsium arvense L. was
investigated by the mass spectrometer detector Clarus-600 (Perkin Elmer) gas chromatography [4].

A certain amount of the shoot system of Cirsium arvense L. was removed and treated with 70%
alcohol solutions and distilled water. In the homogeneous chromatography qualitative analysis was carried
out and it was found that biologically active substances pass through 70% alcohol solutions. The
phytochemical analysis of the shoot system part of Cirsium arvense L. plant was processed. In order to
obtain a scheme of the analysis the crushed raw material (shoot system) was treated with 70% alcohol
solutions at room temperature for 72 hours. Individual extractions with solvents as chloroform and butanol
were done [5].

The investigation on fatty acids constituents of the shoot system of Cirsium arvense L. was done by
Italian “Carlo Erba 4200 device for gas chromatography.

Results

Amount of biologically active substances and quality of shoot system of Cirsium arvense L. are
shown in table 1.

Table 1 - Amount of BAS and quality of shoot system of Cirsium arvense L. samples

Amount in the above-ground part of
No BAS in raw material Cirsium arvense L., %
1 Moisture 11.10
2 Ashiness 7.98
3 Extractive substances
50% alcohol 30.32
DW 38.09
Acetone 2.05
70% alcohol 32.3
90% alcohol 25.6
Chloroform 3.1
4 Alkaloids 3.2
5 Flavonoids 2.8
6 Phenolic acids 4.8
7 Carbohydrates 4.5
8 Polysaccharose’s 1.16
9 Terpenoids 3.8
10 Tannins 3.12
11 Organic Acids 1.2
12 Coumarins 0.78
13 Proteins 14.85
14 Lipids 1.67

In medicinal plants there should not be a lot of moisture, as this reduces their quality during storage.
Usually, in the medicinal plant materials the amount of moisture should not exceed 12-15% [6].

The number of micronutrients in the shoot system of an ordinary plant Cirsium arvense. L. were
determined using atomic-emisson spectral analysis at a wavelength of 750 nm using an AANALIST-400
instrument and Spekokol 11 spectrophotometer [7].

The results of the study on micro-and macronutrients are shown in Table 2 and Figure 1. As shown in
Figure 1, a large amount of potassium from macronutrients and zinc from micronutrients are present in the
shoot system of the plant Cirsium arvense L.
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Table 2 - Micro and macronutrients found in the shoot system of the plant Cirsium arvense L .

Ne Detected Element Elements per mass of dry
substance, %

1 Potassium 67,09

2 Sodium 0,46

3 Calcium 53,39

4 Magnesium 5,47

5 Zinc 0,0875

6 Copper 0,0767

7 Cadmium 0,0012

8 Lead 0,0158

9 Iron 0,4877
10 Manganese 0,0845
11 Nickel 0,0189

80

60

40

20

HBK mNa mCa mMg mZn ECu mCd mPb mFe mMn HENi
Figure 1 - Micro and macronutrients found in the shoot system of the plant Cirsium arvense L.
During the study, the amounts of vitamins A, C, and E in the shoot system of the plant Cirsium
arvense L. were determined. The concentration of vitamin C was determined by the method of titrimetry,

using the sodium salt of 2,6-dichlorophenolindophenol. And the concentration of vitamins A and E were
determined by the method of fluorometry. As can be seen from table 3, the amount of vitamin C is high.

Table 3 - Numerical values of the amount of vitamins A, C, E in the shoot system of the plant Cirsium arvense L.

Vitamins Amount, mg/100 g
A 0,406
C 1,9
E 0,886

Gas-liquid chromatography was used to determine the amount of amino acids. Using this method, the
amounts of 20 amino acids were determined in the shoot system of the plant Cirsium arvense L. The
results are shown in table 4 [8].
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Table 4 - The amount of amino acids in the shoot system of the plant Cirsium arvense L.

Ne Amino acid Amount, mg /100 g
1 Alanine 602
2 Glycine 254
3 Valine 248
4 Leucine 365
5 Isoleucine 280
6 Threonine 228
7 Serine 298
8 Proline 567
9 Methionine 96
10 Asparatat 1080
11 Cystine 42
12 Hydroxyproline 1

13 Phenylalanine 302
14 Glutamate 2116
15 Ornithine 1

16 Tyrosine 325
17 Histidine 268
18 Arginine 406
19 Lysine 194
20 Tryptophan 69

It was determined that in the shoot system of the plant Cirsium arvense L. 20 amino acids are present.
Of these, glutomate and aspartate are the most abundant, while ornithine and hydroxyproline contain the

least.

Gas-liquid chromatography was also used to determine the amount of fatty acids.

As can be seen from table 5, 23 species of fatty acids are present in the shoot system of the plant
Cirsium arvense L. In addition, the amounts of these fatty acids have been determined. Of these, palmitic,

myristic and oleic are the most abundant, undecanoic and y-linolenic acids are the least.
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Table 5 - The amount of fatty acids in the shoot system of the plant Cirsium arvense L.

Ne Acids Acid index Number,%
1 Qil Cso 1.847
2 Capron Ce:0 1.603
3 Caprylic Cs:0 1.230
4 Capric Cio:o 3.026
5 Undecane Cuo 0.082
6 Lauric Cizo 3.638
7 Tridecane Cuz:o 0.145
8 Myristic Caso0 12.689
9 Myristolein Ci4:1 (cis-9) 1,011
10 Pentadecane Cis:0 1,313
11 Pentadecene Cis:1 0.314
12 Palmitic Cis:0 34,306
13 Palmitoleic Ci6::1 1.463
14 Margarine Ci:0 0.652
15 Margarine olein Ciz1 0.316
16 Stearic Cis:0 9.929
17 Oleic Ci8:1n9c 22.483
18 Linoleidine Cas: 26t 0.354
19 Lynol Cis: 2 n6c 2,506
20 vy -Linolenic Cis:316 0.114
21 Linolenic Cis:3n3 0.316
22 Arachine Czo0 0.302
23 Eicosenic Cao:1 0.162

Conclusion

BAS were analyzed for the first time in the shoot system of the plant Cirsium arvense L. growing in

Kazakhstan.

The study resulted in the following conclusions:
1) High-quality and quantitative analyzes were made on biologically active substances in the shoot
system of the plant Cirsium arvense L.
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2) As a result of a study on biologically active substances in the shoot system of the plant Cirsium
arvense L., 20 amino acids and 23 fatty acids were determined using GC / MS.

Evaluation of the implementation of tasks. The tasks were fully completed. In the course of the
study, large amounts of biologically active substances were found in the shoot system of the plant Cirsium
arvense L. selected as the object of study. It was suggested that this garden weed, which was considered as
harmful in CIS countries before that, could be used as a medicinal plant. This means that it is appropriate
to continue further research on the composition of the plant, and methods for isolating biologically active
substances.

Also, it can be concluded that the isolation and determination of the composition of these biologically
active substances can make a huge contribution to the chemistry of natural compounds.

C.K. Hycinaui, K.b. Ba:xkbikoBa

On-Oapadu ateiHAars Kazak YITTHIK YHUBEPCUTETI,
XUMUS KOHE XUMUSIIBIK TEXHOJIOTHS (aKyJIbTeTi

CIRSIUM ARVENSE L. OCIMAITTHIH KEP YCTI BOJIT'THAEI'T BE3-1bl AHBIKTAY

Annoranus. Anram per KasakcranusiH AnmMatel o6mbickl [1lamanran alimarsiana ecetin Cirsium arvense L.
OCIMIIITTHIH XUMUSITBIK KYPaMbl HOTIOKENIEP1 KeNTipiireH. BUOMOrHsITBIK OeJICeH TI 3aTTap AbIH CaIlajIbIK XKOHE CaH IBIK
MeJIiepi kepceriireH, onbly iminae Cirsium arvense L. eciMuiriHiH KypambiHaH —ankanouarap 3,2%, gpraBoHoUaTap
2,8%, dbenon xprmkeuigap 4,8%, xemipcymap 4,5%, monucaxapuarep 1,16%, tepnenounrap 3,8%, opraHHKabIK
KbInkbuAap 1,2%, tepi wierim 3arrap 3,12%, kymapusnep 0,78%, akysi3 14,85%,mait 1,67%. Cirsium arvense L.
OCIMIITHIH KypamblHIa OHOJOTHAIBIK OCNCCHIl 3aTTapiblH Kell OONybl ONapIblH OMONOTHUSIIBIK OCICCHIITIK
KepceTyiHe HerizgenreH. Maxkamama Cirsium arvense L. eciMairiHiH KypaMBIHAAaFBI MIHHEPAIBI 3aTTap, Mai- jKoHE
AMUHKBIIIKBUIIAPBIHA CANTBICTRIPMANbI TAJIAY JKYPri3iiareH. MUHEpaIbIK KypaMblH Taiay ke3inae 11 munepanapik
anemenTTep i Oaper ansikTan sl K, Na, Mg, Ca, Cu, Zn, Cd, Pb, Fe, Ni, Mn.

Tyiiin ce3mep: Owonormsanslk OenceHmi 3arTap; (IIABOHOUATAp; AaTKAIOWATAp; Tepi WIETI 3aTTap;
MUHEPAIJIBIK KYPaM; Maii- )oHEe aMHUH KBIIIKBLUIIbI KYPaMBbl.

C.K. Hycunaau, K.b. Ba:xkbikoBa

Kazaxckuil HalMOHAIBHBIH YHUBEPCUTET UM. allb-Papadu,
(baxynbTeT XUMHU U XUMHYECKOH TEXHOJIOTHU

ONPEJIEJIEHUE BAB HAJI3EMHOM YACTH PACTEHMM CIRSIUM  ARVENSE L.

AnHoTtanusi. B pabore mpuBeneHbI Pe3yNbTAThl KCCIEIOBAHHS XUMHYECKOTO COCTaBa HAJ3eMHON YacTh
Cirsium arvense L., coOpanHbix B mepuoj rutogonomenus B Illamanran permone Kaszaxcrana. HcciemoBan
KOJIMYECTBEHHBIM M KAYECTBEHHBIH COCTaB OMOJOTMYECKH aKTHBHBIX BemlecTB. B pacrtenmsx Cirsium arvense L.
comepxkar 3,2% ankanounos, 2,08% duaBoHoumos, 4,08% denonpHBIX KHCHOT, 4,5% yrieBogopomnos, 1,16%
noJicaxapumion, 3,8% tepnenonnos, 1,2% opraHudeckux KUCiIoT, 3,12% nyOunbHbIX BemiecTs, 0,78% KymMapuHOB,
14,85% Oenka u 1,67% »xwupa. Pa3zHooOpa3ue OHONIOTHUECKH AKTHUBHBIX COCIWHEHUN OOYCIOBIMBAET MIUPOKUN
CHEeKTp OWONOTHYECKOW aKTUBHOCTH. IIpoBeneH CpaBHHUTENBHBIM aHATW3 MHHEPATBHOTO, OJKHUPHO- U
aMUHOKHUCIOTHOTO cocTaBa pacteHus Cirsium arvense L. AHanmm3 MUHEpaJbHOTO COCTaBa MOKa3ad HaJUdHue B
obpasmax 11 muaepanpHbIX 5meMeHToB: K, Na, Mg, Ca, Cu, Zn, Cd, Pb, Fe, Ni, Mn.

KawueBple ciioBa: OWOJOTHMYECKH aKTUBHBIC BEIICCTBA; ()IABOHOWJBI, AJKAJIOUIBI; TyOMIbHBIC BEIICCTB;
MUHEPAIBEHBINA COCTAB; XKUPHO- 1 AMUHOKHCIIOTHBIH COCTaB.
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