ISSN 2518-1491 (Online),
ISSN 2224-5286 (Print)

KA3AKCTAH PECITYBJIMKACBHI
YJTTBIK FBUJIBIM AKAJJEMUACBIHBIH

J1.B.COKOJIbCKHI ATBIHJAFBI «XKAHAPMA,
KATAJINU3 )XOHE DJIEKTPOXUMUS MTHCTUTY Thl» AK

XABAPJJAPLI

NU3BECTUA NEWS

HAIIMOHAJIbHOM AKAJIEMUU HAYK OF THE ACADEMY OF SCIENCES
PECITYBJIMKU KA3AXCTAH OF THE REPUBLIC OF KAZAKHSTAN
AO «MHCTUTYT TOIIUIMBA, KATAJIM3A 1 JSC «D.V. SOKOLSKY INSTITUTE OF FUEL,
SJIEKTPOXUMHU UM. I.B. COKOJIbCKOI'O» CATALYSIS AND ELECTROCHEMISTRY»

XUMUA KIOHE TEXHOJIOI'UA CEPUSACHI
¢
CEPUA XUMHUHU U TEXHOJIOT'MHN
¢
SERIES CHEMISTRY AND TECHNOLOGY

5 (431)

KBIPKYMEK — KA3AH 2018 .
CEHTSIBPh — OKTSIBPb 2018 r.
SEPTEMBER - OCTOBER 2018

1947 XKbUIJIBIH KAHTAP AVIBIHAH IIBIFA BACTAFAH
U3JJAETCSA C SIHBAPA 1947 TOA
PUBLISHED SINCE JANUARY 1947

KBbUIbIHA 6 PET IIBIFAZIBI

BBIXOAUT 6 PA3 B I'O/1
PUBLISHED 6 TIMES A YEAR

AJIMATBIL KP ¥TA AJIMATBI, HAH PK ALMATY, NAS RK



2 Clarivate

Analytics

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.

Kaszakcma+ Pecnybnukacbl Ynmmbik fbinibiM akademusicbl "KP ¥FA Xabapnapbl. Xumusi xeHe
mexHorsioeusi cepusichl” fbinibIMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHdekcmernyze KabblnOaHraHbiH xabapnalobl. byn uHOekcmeny 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 macesneciH
Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, bacnawhbinap MEH MeKeMesiep2e KOHmMeHm
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THE STUDY OF THE CHEMICAL COMPOSITION
OF THYMUS EREMITA KLOK. AND THYMUS RASITATUS KLOK.
FROM THE KARAGANDA REGION

Abstract. Possible reduction of stocks of medicinal plant raw materials of creeping thyme (Thymus serpyllum
L.) and thyme vulgaris (Thymus vulgaris L.) leads to the need to expand the raw material base of official medicinal
plants due to additional plant sources and their integrated use. Therefore, we conducted a comprehensive study of the
contents of various classes of biologically active substances in the herbs of Thymus rasitatus Klok. and Thymus
eremita Klok., which are endemic species growing in the territory of the Karaganda region. It has been established
that herbs of Thymus rasitatus Klok. and Thymus eremita Klok. contain a significant number of different classes of
biologically active substances, namely terpenoids, flavonoids, phenolcarboxylic acids, tannins, triterpene
compounds, water-soluble polysaccharides, pectin substances, amino acids and organic acids. The presence of these
substances and the content of a large list of important mineral elements determine the promise of their use in
pharmacy and medicine.

Keywords: herbs, Thymus eremita Klok., Thymus rasitatus Klok., essential oils, biologically active substances,
macro- and microelements, radionuclides.

Introduction. In terms of developing and introducing into the practical health care an original
effective phytomedication, plants of the Thymus family (Thymus L.) of the family Lamiaceae are of
undoubted interest. The genus Thymus is popular in traditional medicine of many countries and peoples as
a valuable medicinal raw material. Various types of biological activity of plants of the thyme species have
been described by the results of scientific research [1, 2, 3, 4, 5, 6]. Thymus serpyllum L. and Thymus
vulgaris L. are included in the State Pharmacopoeia of the Republic of Kazakhstan as medicinal plants [7].
At the same time, a possible reduction in stocks of medicinal plant raw materials leads to the need to
expand the raw-material base of official medicinal plants through additional plant sources and their
integrated use. At the moment, other species of plants of the genus Thymus L. have been applied only in
folk medicine.

The flora of Central Kazakhstan includes 12 species of plants of the genus Thymus, of which 5
species are endemic, including Thymus rasitatus Klok. and Thymus eremita Klok. [8]. The chemical
composition and biological properties of these species have not been practically studied for their possible
use [9, 10].

The aim of our work is the chemical study of various classes of biologically active substances of
endemic species of Thymus rasitatus Klok. and Thymus eremita Klok., growing in the territory of the
Karaganda region.

Materials and methods. The aerial part (thin stems, leaves, flowers) of the plants used in this study
were collected in populations of the Karaganda region of the Republic of Kazakhstan: Thymus rasitatus
Klok. in the mountains of Karkaralinsk (N 49 © 57407 '; E 75 © 30976"), Thymus eremita Klok. in the
vicinity of the town of Balkhash in the mountains of Bektauata (N 47 © 2554 ', E 74 © 4738'"), in June 2016

— 20 ——
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in phase of blossoming — flowering. The collected samples were dried, crushed and stored in accordance
with the requirements of the State Pharmacopoeia of the Republic of Kazakhstan for medicinal plants.

The commodity analysis of herbs of Thymus rasitatus Klok. and Thymus eremita Klok. is given in
accordance with the requirements of the State Pharmacopoeia of the Republic of Kazakhstan.

All samples of essential oils were obtained by hydrodistillation of the air-dried overground part of the
raw material on the Clevenger apparatus [7]. The component composition of essential oils Genus of
Thymus rasitatus and Thymus eremita was determined by GC-mass spectroscopy using an Agilent GC
System 7890A gas chromatograph coupled with the Agilent 5975C mass-selective detector (MSD). The
analysis was carried out under the following conditions: HP-5MS capillary column 30 m x 0.25 mm id,
0.25 pum), the isotherm of the furnace at 70°C for 2 min, then from 70°C to 270°C at 20°C/min, then hold
270°C for 30 min, the carrier gas (helium) at a flow rate of 2 ml/min — splitless, the temperature of the
evaporator was 250°C and the detector temperature was 230°C. The mass spectra were recorded using an
ionization energy of 70 eV and a separation temperature of 280°C, acquisition mass range m/z of 10-650.
Identification of the components was carried out by comparing their recorded mass spectra with data
stored in the NIST 2011 MS Bundle mass spectrum library (G1033A) of the GC-MS data system.

The content of flavonoids, phenol carboxylic acids, tannins, triterpene compounds, water-soluble
polysaccharides, pectic substances, amino acids, organic acids, bioelements and radionuclides in the
samples was determined using the methods described in the State Pharmacopoeias of the Republic of
Kazakhstan, Russian Federation and described in the work [11].

The mineral composition of plant raw materials was studied by evaporation with the use of emission
spectral analysis in the «EcoNus» testing laboratory (Karaganda, Kazakhstan).

The determination of radionuclides (Cs, Sr) in the two samples of plant raw materials was carried out
by a radiochemical method without ashing in the beta spectrum at the «Ecoexpert» test center (Karaganda,
Kazakhstan).

Results and discussion. A complex study of the main groups of biologically active compounds of the
aboveground part of two endemic species Thymus rasitatus Klok. and Thymus eremita Klok., growing on
the territory of the Karaganda region, is being conducted for the first time, and is the first stage of
phytochemical research of these plant species. A commodity analysis of herbs of Thymus rasitatus Klok.
and Thymus eremita Klok. was carried out, according to the results presented in Table 1, it was
established that the samples of plant raw materials under investigation comply with the requirements of
the GF RK.

Table 1 - Results of commodity analysis of herbs of Thymus rasitatus Klok. and Thymus eremita Klok.

Name of plant Foreign Weight loss Total ash,% Ash, insoluble in Microbiological
impurities,% during drying,% no more hydrochloric purity
not more than 2% no more 12% acid,% in accordance with
13 % not more than the requirements of
3,5% the GF RK
Thymus rasitatus 1,26 5,51 5,28 2,33 within the normal
Klok. range
Thymus eremita 1,0 5,6 6,38 2,93 within the normal
Klok. range

The results of determining the quantitative content of individual classes of biologically active
substances in herbs of Thymus rasitatus Klok. and Thymus eremita Klok. are presented in Table 2.

As can be seen from Table 2, the yield of essential oil from Thymus rasitatus Klok. was 0.60%, of
Thymus eremita Klok.- 0.30%, in terms of air-dried raw materials.

Based on the results of the study of the component composition of the essential oils of the test
samples by the method of chromatography-mass spectrometry (Table 2), it has been established that (£) -
trans-nerolidol (14.55%), trans-geraniol acetate (13.91%), B-linalool (12.66%), trans-geraniol (9.50%), y-
terpineol (8.27%), 1.8-cineol (5.99%), cis-geraniol acetate (4.21%), cis- geraniol (3.49%), endo-borneol
(3.01%) are the main components of essential oil of Thymus rasitatus. Thymus eremita Klok. essential oil
contains the following main components: -linalol (25.94%), a-terpeneol (12.27%), 1.8-cineole (10.46%),
() -trans-nerolidol (7.17%), endo -Borneol (5.67%), B-myrcen (3.66%).
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Table 2 - Content of the main groups of biologically active substances in herbs of Thymus rasitatus Klok.
and Thymus eremita Klok., growing in the territory of the Karaganda region
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Thymus 0,60 2,88 1,81 19,83 1,19 5,35 8,95 0,70 6,31

rasitatus Klok. +0,02 +0,03 +0,05 +0,49 +0,09 +0,14 +0,29 +0,05 +0,19

Thymus eremita 0,30 2,89 1,06 13,29 0,55 2,89 9,34 0,94 5,98

Klok. +0,03 +0,04 +0,05 +0,19 +0,03 +0,11 +0,21 +0,03 +0,19

Table 2 - Chemical composition of essential oils of two species of Thymus L.
No t; (min) Component Area (%)
Th. rasitatus Th. eremita

1 10.801 a-Pinene 1.70 1.21

2 11.408 Camphene 2.23 2.16

3 12.360 p-Terpinene 1.44 1.30

4 12.418 f-Pinene 2.10 -

5 12.584 1-octen-3-ol - 0.52

6 13.017 S-Myrcen - 3.66

7 13.846 (+)-4-Carene 0.16 0.42

8 14.128 o0-Cymene 0.58 3.97

9 14.229 Limonene 0.87 0.83

10 14.301 1,8-Cineole 5.99 10.46

11 14.957 cis-f-Ocimene 2.29 1.46

12 15.297 y-Terpinene 0.38 0.95

13 15.571 cis-f-Terpineol 0.14 0.10

14 16.639 p-Linalool 12.66 25.94

15 18.002 (+)-Camphor 0.46 1.28

16 18.233 Nerol oxide 0.17 -

17 18.659 endo-Borneol 3.01 5.67

18 19.020 (-)-Terpinen-4-ol 0.63 1.39

19 19.186 cis-Verbenol 0.05 -

20 19.431 a-Terpineol 8.27 12.27

21 20.528 cis-Geraniol 3.49 1.24

22 20.701 Thymol methyl ether - 1.18

23 20.896 p-Citral 1.60 1.31

24 21.292 trans-Geraniol 9.50 -

25 21.740 a-Citral 2.62 -

26 22.180 iso-Bornyl acetate 0.21 0.21

27 22.440 Thymol 0.42 1.48

28 22.815 Carvacrol - -

29 24.287 (R)-Lavandulyl acetate - 0.33

30 24.294 cis-Geraniol acetate 4.21 -

31 24.821 trans-Geraniol acetate 13.91 -

32 24.900 (-)-f-Bourbonene 0.17 0.37

33 25.816 Caryophyllene 0.64 2.32

34 26.675 Humulene - 0.22

35 27.361 S-Copaene 0.32 0.40

36 27.765 y-Elemene 0.10 0.31

1 2 3 4 5

37 29.374 (£)-trans-Nerolidol 14.55 717

38 29.785 (-)-Spathulenol 0.75 1.30

39 29.922 Caryophyllene oxide 0.70 2.24

40 31.279 a-epi-Cadinol 0.17 0.20

41 31.711 Juniper camphor 0.36 1.47

Total 96,85 95,34
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Both plant objects contain an equal amount of flavonoids (in the form of cynaroside), however, the
herb of Thymus rasitatus Klok. is characterized by a relatively high content of phenolcarboxylic acids (in
the form of rosmarinic acid), tannins, triterpene compounds, water-soluble polysaccharides (in the form of
apple acid) and organic acids, and the herb of Thymus eremita Klok.contains relatively more pectin
substances and amino acids.

A study of the mineral composition of the herbs of Thymus rasitatus Klok. and Thymus eremita Klok.
showed the presence of 43 bioelements (Table 4). In the herb of Thymus rasitatus Klok. herbs, iron
(1245.51 mg / kg), phosphorus (861.88 mg / kg) and aluminum (680.90 mg / kg) were identified in
significant amounts. Herb of Thymus eremita Klok. contains approximately identical concentrations of
iron (1013.74 mg / kg), phosphorus (905.92 mg / kg) and aluminum (618.00 mg / kg). All values comply
with the requirements of the GF RK.

Table 4 - Mineral elements of plants Thymus eremita Klok. and Thymus rasitatus Klok.

Ne Chemical element Content (%)
Th. rasitatus Th. eremita

1 Aluminum 680,90 618,00
2 Barium 252,84 450,52
3 Beryllium 1,10 <0,80
4 Bor 28,56 21,09
5 Vanadium <5 <5
6 Bismuth <1 <1
7 Tungsten <2 <2
8 Gallium <3 <3
9 Hafnium <5 <5
10 Germanium <3 <3
11 Iron 1245,51 1013,74
12 Gold <10 <10
13 Indium <5 <5
14 Ytterbium <0,50 <0,50
15 Yttrium 3,16 <3
16 Cadmium <3 <3
17 Cobalt <1 <1
18 Lanthanum <5 <5
19 Lithium 1,83 <1
1 2 3 4
20 Manganese 242,96 165,42
21 Copper 18,73 12,79
22 Molybdenum <1,50 <1,50
23 Arsenic <5 <5
24 Nickel <10 <10
25 Niobium <5 <5
26 Tin <1 <1
27 Platinum <10 <10
28 Plumbum 23,45 <10
29 Silver <0,10 <0,10
30 Scandium <1 <1
31 Strontium 77,56 71,13
32 Antimony <5 <5
33 Thallium <10 <10
34 Tantalum <10 <10
35 Tellurium <20 <20
36 Titanium 108,91 110,72
37 Thorium <2 <2
38 Uranus <500 <500
39 Phosphorus 861,88 905,92
40 Chromium 29,41 28,45
41 Zinc 75,20 47,62
42 Cerium <20 <20
43 Zirconium 2,39 2,74
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The content of radionuclides (Cs, Sr) in the two investigated samples of plant raw materials complies
with the requirements of the State Pharmacopeia of the Republic of Kazakhstan (table 5).

Table 5 - Results of determination of radionuclides in raw materials Thymus eremita Klok. and Thymus rasitatus Klok.

Name of plant Contents of Cr-137, Bg/kg Contents of Sr-90, Bg/kg
Permissible content of Actual results Permissible content Actual results
normative documents of normative

documents
Thymus rasitatus Klok. 200 Bq/kg 12 Bq/kg 100 Bg/kg <15 Bg/kg
Thymus eremita Klok. 200 Bg/kg 9 Bg/kg 100 Bg/kg <11 Bg/kg

Thus, the obtained data make it possible to note that the herbs of Thymus rasitatus Klok. and Thymus
eremita Klok. contain a significant number of different classes of biologically active substances, namely,
terpenoids, flavonoids, phenol carboxylic acids, tannins, triterpene compounds, water-soluble
polysaccharides, pectins, amino acids and organic acids. The presence of these substances and the content
of a large list of important mineral elements indicate the need for further pharmacological and
phytochemical studies of these types of plant raw materials, to assess their biological activity with the aim
of developing new domestic medicines and more detailed study of the raw materials base to meet the
needs of the pharmaceutical industry.

Conclusions.

1. Comprehensive study of the contents of various classes of biologically active substances in the herb
Thymus rasitatus Klok. and herb Thymus eremita Klok., growing in the territory of the Karaganda region,
was carried out.

2. It has been established that herbs of Thymus rasitatus Klok. and Thymus eremita Klok. contain a
significant number of different classes of biologically active substances, namely terpenoids, flavonoids,
phenolcarboxylic acids, tannins, triterpene compounds, water-soluble polysaccharides, pectin substances,
amino acids and organic acids. The presence of these substances and the content of a large list of
important mineral elements determine the promise of their use in pharmacy and medicine.
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KAPAFAHABI OHIPIHJAEI'l THYMUS EREMITA KLOK. JKOHE THYMUS RASITATUS KLOK.
OCIMIIKTEPIHIH XUMUSJIBIK K¥YPAMBIH 3EPTTEY

AnHortanus. Jopinik ecimaik Thymus serpyllum L. sxone Thymus vulgaris L. mmKki3aThlHbIH KOPBIHBIH BIKTUMAJ
TOMEH/IEyl KOCBIMILIA OCIMJIK KO3[epi apKblIbl PECMU JOPITIK OCIMIIKTEpiH IIHKI3aT 0a3achlH KEHEUTY KaKETTUIIriHEe
okeneni. ConnbikTan Kaparanapl 00JIbICH ayMaFbIHIA ©CETIH 3HAEMUKANBIK eIl Typaepinae Thymus rasitatus Klok. sxoHe
Thymus eremita Klok. Ouonorusuiblk OeJICEHII 3aTTapIbIH OPTYPJi CHIHBIITAPBIHBIH MAa3MYHBIH JKaH-)KaKThl 3€pPTTCYy
xkyprisinai. Thymus rasitatus Klok. xxone Thymus eremita Klok. mentiy KypaMbIHIa OUOJIOTUSIIBIK O€JICEHl 3aTTapAbIH
OpTYpJi CHIHBINTApel 0ap, aram aWTKaH[a, TEPHCHOMATED, (IAaBOHOMATAP, (DEHOJIKAPOOH KBIIKbUIIAPBI, TAHWUHIED,
TPUTEPIIEH KOCBUIBICTApHI, Cy/a EpUTIH MOJIMCAaXapHATEep, MEKTHKAIBIK 3aTTap, aMUH KBIIKBUIAAPEl MEH OPraHHKAIIBIK
KBILIKbUIAAp Oap. Byt 3artap/piH 0OMybl %oHE MaHBI3AbI MUHEPAIIbl JIEMEHTTEP/IH YJIKeH Ti3IMiHIH Ma3MYHBI OJIap/Ibl
(apmanusa xxoHe MeIUIMHA A TTaiijaTaHy Typabl yoIeciH aHBIKTAMHIbL.

Tyiiinai ce3nep: men, Thymus eremita Klok, Thymus rasitatus Klok., a¢up maiibl, Ononorusisik Oencesai 3aTrap,
MaKpO- JKOHE MHKPOJICMEHTTED, PATUOHYKITHITED.
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HCCIEJOBAHHUE XUMHNYECKOI'O COCTABA THYMUS EREMITA KLOK.
U THYMUS RASITATUS KLOK. KAPATAHAWMHCKOI'O PETHOHA

AHHoTanus. Bo3MoxHOE coKpalieHue 3a1acoB JIEKAPCTBEHHOTO PACTUTENBEHOTO CHIPbsl TUMBbsIHA 1T0oN3y4ero (Thymus
serpyllum L.) u TumMbsiHa 00bikHOBeHHOTO (Thymus vulgaris L.) npuBoIuT K HEOOXOAUMOCTH PaCIIUPEHHS ChIPHEBOI 0a3bl
O(MIUHATBHBIX JICKAPCTBEHHBIX PACTCHHH 33 CUET JOMOJIHUTENBHBIX PACTUTENBHBIX HCTOYHHKOB M KOMIUIEKCHOTO HX
UCTIONB30BaHUA. [109TOMy HaMu NPOBEAEHO KOMIUICKCHOE H3YyYEHHE COIEp)KaHHs PA3IMYHBIX KJIACCOB OMOIOTHYECKH
aKTUBHBIX BEIIECTB B TpaBe TUMbsHa Oputoro (Thymus rasitatus Klok.) u Tumbsana nmycteiHHuKa (Thymus eremita Klok.),
SHAEMHUYHBIX BHUJaX MPOHM3PACTAIONINX HA TEppUTOpHU KaparaHanHCKOTO pernoHa. YCTaHOBIICHO, YTO TpaBa THMBSHA
OpuTOr0 W TpaBa THMbSHA IyCTHIHHHKA COIEPXAT 3HAYUTENHHOE KOJMYECTBO PA3IUYHBIX KJIACCOB OHOIOTHYECKU
AKTHBHBIX BEIIECTB, a HMMEHHO, TEPIEHOWAOB, (IaBOHOWAOB, (EHOIKAPOOHOBBIX KHCIOT, XyOWIBHBIX BELIECTB,
TPUTEPIICHOBBIX COCANHEHMI!, BOIOPACTBOPHMBIX IIOJIHCAXa-PHJIOB, IEKTHHOBBIX BEIIECTB, AMHHOKHUCIOT U OPraHUYECKUX
kucnoT. Hannume KOTOPBIX, B KOMIUIEKCE C KOJMUYECTBEHHBIM COJAEPXKAHHMEM MHOTHX BA)KHEHWIINX MHHEPaTbHBIX
3IIEMEHTOB, OIPEACINIAIOT IEPCIIEKTUBHOCT HX MCHOJIB30BAHMSA B (hapMauy 1 MEAUINHE.

Kawuesvble cioBa: tpaBa, Thymus eremita Klok., Thymus rasitatus Klok., a¢upHbie Maciia, OMOIOTHYECKH aKTHBHBIC
BEI[ECTBA, MAKPO- U MUKPOAIEMEHTHI, PaIHOHYKITHIbL.
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