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NAS RK is 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. 

 
 
Қазақстан Республикасы Ұлттық ғылым академиясы "ҚР ҰҒА Хабарлары. Химия жəне 

технология сериясы" ғылыми журналының Web of Science-тің жаңаланған нұсқасы Emerging 
Sources Citation Index-те индекстелуге қабылданғанын хабарлайды. Бұл индекстелу барысында 
Clarivate Analytics компаниясы журналды одан əрі the Science Citation Index Expanded, the Social 
Sciences Citation Index жəне the Arts & Humanities Citation Index-ке қабылдау мəселесін 
қарастыруда. Webof Science зерттеушілер, авторлар, баспашылар мен мекемелерге контент 
тереңдігі мен сапасын ұсынады. ҚР ҰҒА Хабарлары. Химия жəне технология сериясы  Emerging 
Sources Citation Index-ке енуі біздің қоғамдастық үшін ең өзекті жəне беделді химиялық ғылымдар 
бойынша контентке адалдығымызды білдіреді.   

 
 
НАН РК сообщает, что научный журнал «Известия НАН РК. Серия химии и технологий» был 

принят для индексирования в Emerging Sources Citation Index, обновленной версии Web of Science. 
Содержание в этом индексировании находится в стадии рассмотрения компанией Clarivate 
Analytics для дальнейшего принятия журнала в the Science Citation Index Expanded, the Social 
Sciences Citation Index и the Arts & Humanities Citation Index. Web of Science предлагает качество и 
глубину контента для исследователей, авторов, издателей и учреждений. Включение Известия 
НАН РК в Emerging Sources Citation Index демонстрирует нашу приверженность к наиболее 
актуальному и влиятельному контенту по химическим наукам для нашего сообщества. 
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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 
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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 μm), 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 

impurities,% 
not more than 2% 

Weight loss 
during drying,% 

no more 
13 % 

Total ash,% 
no more 

12 % 

Ash, insoluble in 
hydrochloric 

acid,% 
not more than 

3,5% 

Microbiological 
purity 

in accordance with 
the requirements of 

the GF RK 
Thymus rasitatus 

Klok. 
1,26 5,51 5,28 2,33 within the normal 

range 
Thymus eremita 

Klok. 
1,0 5,6 6,38 2,93 within the normal 

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%), β-linalool (12.66%), trans-geraniol (9.50%), γ-
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: β-linalol (25.94%), α-terpeneol (12.27%), 1.8-cineole (10.46%), 
(±) -trans-nerolidol (7.17%), endo -Borneol (5.67%), β-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 
rasitatus Klok. 

0,60 
±0,02 

2,88 
±0,03 

1,81 
±0,05 

19,83 
±0,49 

1,19 
±0,09 

5,35 
±0,14 

8,95 
±0,29 

0,70 
±0,05 

6,31 
±0,19 

Thymus eremita 
Klok. 

0,30 
±0,03 

2,89 
±0,04 

1,06 
±0,05 

13,29 
±0,19 

0,55 
±0,03 

2,89 
±0,11 

9,34 
±0,21 

0,94 
±0,03 

5,98 
±0,19 

 
Table 2 - Chemical composition of essential oils of two species of Thymus L. 

 
№ tr (min) Component Area (%) 

Th. rasitatus Th. eremita 
1 10.801 α-Pinene  1.70 1.21 
2 11.408 Camphene 2.23 2.16 
3 12.360 β-Terpinene  1.44 1.30 
4 12.418 β-Pinene  2.10 - 
5 12.584 1-octen-3-ol  - 0.52 
6 13.017 β-Myrcen - 3.66 
7 13.846 (+)-4-Carene  0.16 0.42 
8 14.128 o-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-β-Ocimene 2.29 1.46 
12 15.297 γ-Terpinene 0.38 0.95 
13 15.571 cis-β-Terpineol 0.14 0.10 
14 16.639 β-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 α-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 β-Citral 1.60 1.31 
24 21.292 trans-Geraniol 9.50 - 
25 21.740 α-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 (-)-β-Bourbonene 0.17 0.37 
33 25.816 Caryophyllene 0.64 2.32 
34 26.675 Humulene - 0.22 
35 27.361 β-Copaene  0.32 0.40 
36 27.765 γ-Elemene 0.10 0.31 
1 2 3 4 5 
37 29.374 (±)-trans-Nerolidol 14.55 7.17 
38 29.785 (-)-Spathulenol  0.75 1.30 
39 29.922 Caryophyllene oxide  0.70 2.24 
40 31.279 α-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. 
 

№ 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, Bq/kg Contents of Sr-90, Bq/kg 

Permissible content of 
normative documents 

Actual results Permissible content 
of normative 
documents 

Actual results 

Thymus rasitatus Klok. 200 Bq/kg 12 Bq/kg 100 Bq/kg ˂ 15 Bq/kg 
Thymus eremita Klok. 200 Bq/kg 9 Bq/kg 100 Bq/kg ˂ 11 Bq/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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ҚАРАҒАНДЫ ӨҢІРІНДЕГІ THYMUS EREMITA KLOK. ЖƏНЕ THYMUS RASITATUS KLOK. 
ӨСІМДІКТЕРІНІҢ ХИМИЯЛЫҚ ҚҰРАМЫН ЗЕРТТЕУ 

 
Аннотация. Дəрілік өсімдік Thymus serpyllum L. жəне Thymus vulgaris L. шикізатының қорының ықтимал 

төмендеуі қосымша өсімдік көздері арқылы ресми дəрілік өсімдіктердің шикізат базасын кеңейту қажеттілігіне 
əкеледі. Сондықтан Қарағанды облысы аумағында өсетін эндемикалық шөп түрлеріңде Thymus rasitatus Klok. жəне 
Thymus eremita Klok. биологиялық белсенді заттардың əртүрлі сыныптарының мазмұнын жан-жақты зерттеу 
жүргізілді. Thymus rasitatus Klok. жəне Thymus eremita Klok. шөптің құрамында биологиялық белсенді заттардың 
əртүрлі сыныптары бар, атап айтқанда, терпеноидтер, флавоноидтар, фенолкарбон қышқылдары, таниндер, 
тритерпен қосылыстары, суда еритін полисахаридтер, пектикалық заттар, амин қышқылдары мен органикалық 
қышқылдар бар. Бұл заттардың болуы жəне маңызды минералды элементтердің үлкен тізімінің мазмұны оларды 
фармацияда жəне медицинада пайдалану туралы уəдесін анықтайды. 

Түйінді сөздер: шөп, Thymus eremita Klok, Thymus rasitatus Klok., эфир майы, биологиялық белсенді заттар, 
макро- жəне микроэлементтер, радионуклидтер. 
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ИССЛЕДОВАНИЕ ХИМИЧЕСКОГО СОСТАВА THYMUS EREMITA KLOK.  
И THYMUS RASITATUS KLOK. КАРАГАНДИНСКОГО РЕГИОНА 

 
Аннотация. Возможное сокращение запасов лекарственного растительного сырья тимьяна ползучего (Thymus 

serpyllum L.) и тимьяна обыкновенного (Thymus vulgaris L.) приводит к необходимости расширения сырьевой базы 
официнальных лекарственных растений за счет дополнительных растительных источников и комплексного их 
использования. Поэтому нами проведено комплексное изучение содержания различных классов биологически 
активных веществ в траве тимьяна бритого (Thymus rasitatus Klok.) и тимьяна пустынника (Thymus eremita Klok.), 
эндемичных видах произрастающих на территории Карагандинского региона. Установлено, что трава тимьяна 
бритого и трава тимьяна пустынника содержат значительное количество различных классов биологически 
активных веществ, а именно, терпеноидов, флавоноидов, фенолкарбоновых кислот, дубильных веществ, 
тритерпеновых соединений, водорастворимых полисаха-ридов, пектиновых веществ, аминокислот и органических 
кислот. Наличие которых, в комплексе с количественным содержанием многих важнейших минеральных 
элементов, определяют перспективность их использования в фармации и медицине. 

Ключевые слова: трава, Thymus eremita Klok., Thymus rasitatus Klok., эфирные масла, биологически активные 
вещества, макро- и микроэлементы, радионуклиды. 
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