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ABSTRACT

Report 142 pages, 27 figures, 7 tables, 42 sources, 7 app.
PLANTS OF ASTERACEAE FAMILY, PHARMACOGNOSIA, MICROPREPARATIONS, ANATOMICAL AND MORPHOLOGICAL CHARACTERS, HISTOCHEMISTRY, CHEMOTAXONOMIC MARKERS.
Research objects: 7 plant species of the genus Saussurea DC., 6 plant species of the subgenus Artemisia Less., 5 plant species of the subgenus Dracunculus (Bess.) Rydb. and 10 plant species of the subgenus Seriphidium (Bess.) Rouy.
The aim of the work is conducting pharmacognostic studies, determination of the species status, determination of the chemotaxonomic characteristics of plants of the Asteraceae family.
Research methods: expeditionary route survey of the area, anatomical and morphological method, histochemical analysis, physicochemical research methods.
The following results were obtained during the implementation of research under the project AP05133096 "Pharmacognostic studies of plants and chemosystematics of taxons of the Asteraceae family":
The anatomical, morphological and diagnostic characters of 7 species of the genus Saussurea DC., 6 species of the subgenus Artemisia Less., 5 species of the subgenus Dracunculus (Bess.) Rydb and 10 plant species of the subgenus Seriphidium (Bess.) Rouy. were determined.
For the first time, histochemical analyzes were carried out to determine the localization of sesquiterpene lactones, flavonoids, coumarins and essential oil in the tissues of organs of the studied plant species.
The areas of growth of the above-mentioned plants were determined, the exploitable reserves were assessed, the quality and trade parameters of plant raw materials were determined, and a summary of 10 species of the subgenus Seriphidium (Bess.) Rouy was compiled.
Areas of growth were identified, the operational reserves of 7 species of plants of the genus Saussurea DC. in Eastern and Central Kazakhstan, Artemisia annua L. in the territory of Almaty region and Artemisia leucodes Schrenk. on the territory of Almaty and Zhambyl regions were estimated, the good quality and merchandising parameters of 7 species of the genus Saussurea DC., 6 species of the subgenus Artemisia Less., 5 species of the subgenus Dracunculus (Bess.) Rydb. and 10 species of the subgenus Seriphidium (Bess.) Rouy were determined.
Analytical normative documents had been developed for the raw materials Peganum harmala L. and Populus balsamifera L.
Application: pharmacognosy, biochemistry, pharmaceutical production.
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LIST OF ABBREVIATIONS AND SYMBOLS

In this research report, the following abbreviations and symbols are used:
AND - analytical normative documentation
COLOC - two-dimensional spectrum NMR 1H-13C
COZY - Correlation Spectroscopy - two-dimensional spectrum NMR 1Н-1Н
CQAES - Committee for Quality Assurance in Education and Science
HPLC - high performance liquid chromatography
IR - infrared spectroscopy
JSC “IRPH “Phytochemisty” – Joint-Stock Company “International Research and Production Holding “Phytochemistry”
MPRM - medicinal plant raw materials
NCSSTE - National Center for State Scientific and Technical Expertise
NCEM MH RK - National Center for Expertise of Medicines of the Ministry of Health of the Republic of Kazakhstan
NMR - nuclear magnetic resonance 
NMR 13C  - carbon magnetic resonance spectroscopy
NMR 1H - proton magnetic resonance spectroscopy
SP RK - State Pharmacopoeia of the Republic of Kazakhstan
Vol. – volume
UV - ultraviolet spectroscopy
WSS - working standard sample


INTRODUCTION

The prospects for research of medicinal plants of traditional medicine are undeniable for modern domestic pharmacy. The study of poorly studied plants of the domestic flora with the aim of using them as a source of medicinal plant raw materials and creating medicinal preparations on their basis is currently relevant [1]. When such plants are introduced into medical practice, first of all, a whole complex of studies should be carried out to establish their species identity.
Plants of the Compositae or Asteraceae family are widespread in the plant kingdom. Some of them are official species, which are included in the State Pharmacopoeia. Composite plants contain various groups of biologically active compounds, such as tannins, flavonoids, phenolcarboxylic acids, essential oils, vitamins, polysaccharides, alkaloids and others, and are used as effective medicines. At the same time, many composite plants known in traditional medicine are used in combination with official species [2].
The scientific novelty and practical significance of the work is in the use and study of chemotaxonomic markers for the systematization of plants of the genera Saussurea DC., Artemisia L. - the Asteraceae family on the basis of the difference in chemical compositions, both of individual species and closely related sections.
The aim of the project is conducting pharmacognostic studies, determination of the species status, determination of the chemotaxonomic characteristics of plants of the Asteraceae family.
Following tasks were solved according to the calendar plan (Appendix A) in 2018-2020 for the project AP05133096 “Pharmacognostic studies of plants and chemosystematics of taxons of the Asteraceae family”:
- identification of habitats, assessment of exploitable reserves of the genera Saussurea DC., Artemisia L. - of the Asteraceae family;
- determination of biomorphological features and diagnostic characters of the genera Saussurea DC., Artemisia L. - of the Asteraceae family;
- phytochemical study and analysis of the content of secondary metabolites to determine chemical differences, both of individual species and closely related sections, of the genera Saussurea DC. and Artemisia L. - of the Asteraceae family;
- design of chemotaxonomic classifications and determination of the species status of plants of the genera Saussurea DC. and Artemisia L. - of the Asteraceae family.
For the reporting period 2018-2020 during the implementation of the project the following results were obtained:
- a comparative morphological, anatomical, histochemical and chemical analysis of 7 plant species belonging to the genus Saussurea DC. and 21 plant species of the subgenera Artemisia Less., Dracunculus (Bess.) Rydb., Seriphidium (Bess.) Rouy. was carried out.;
- for the first time it was determined using histochemical analysis the localization of sesquiterpene lactones, flavonoids, coumarins and essential oils in the organs of leaf and inflorescence tissues of 28 plant species;
- the areas of growth of seven species of plants of the genus Saussurea DC. were identified, it was found that these species grow in Eastern and Central Kazakhstan;
- areas of distribution of Artemisia annua L. were identified and an assessment of its exploitable reserves in the Almaty region was carried out;
- distribution areas of Artemisia leucodes Schrenk. were identified and the exploitable reserves were assessed in Almaty and Zhambyl regions;
- the quality of plant raw materials was determined, trade parameters were established, and the quantitative content of microelements in plants of the genus Saussurea DC. and the subgenera Artemisia Less., Dracunculus (Bess.) Rydb. and Seriphidium (Bess.) Rouy . was investigated;
- a pharmacognostic study and standardization of raw materials of Peganum harmala L. and Populus balsamifera L., were carried out, an analytical normative documents “Peganum harmala L., roots” and “Populus balsamifera L. buds” were designed;
- the chemical composition of plants of the genus Saussurea DC. and the subgenera Artemisia Less., Dracunculus (Bess.) Rydb. and Seriphidium (Bess.) Rouy. have been studied and chemotaxonomic markers defined (determination of the species belonging of raw materials).
During the reporting period, 7 scientific works were published, of which 3 articles in peer-reviewed foreign editions with an impact factor included in the Scopus database, 2 articles in a peer-reviewed domestic editions recommended by CQAES, abstracts in the materials of an international conference, 2 applications for a title of protection were submitted and 2 analytical normative documents for raw materials were developed (Appendix B, C, D).
The executers include 7 employees, including 1 - Doctor of Biological Sciences, 2 - PhD student, 1 – Master degree holder. All executers of the project have experience in this area.


1 Pharmacognostic study of new medicinal plants

During the implementation of the project AP05133096 "Pharmacognostic studies of plants and chemosystematics of taxons of the Asteraceae family", the available literature data from 2010 to 2020 were analyzed (Appendix E).
The analysis of informational materials indicates that in order to include a new type of medicinal plant raw material in official medicine, firstly, it is necessary, to conduct anatomical, morphological and phytochemical study of plant organs.
Currently, promising objects for pharmacognostic studies are medicinal plants of the Asteraceae family, which are used in both official and traditional medicine. The genus Saussurea DC. and Artemisia L. are of the greatest interest to researchers.
Pharmacopoeial species of the genus Saussurea DC. are Saussurea lappa, C.B. Clarke, roots of Saussurea involucrata Kar. et Kir., Saussurea laniceps Hand.-Mazz., Saussurea medusa Maxim [3-5].
Saussurea lappa, C.B. Clarke is a medicinal plant known in Chinese medicine as "Qust/Kut". The anatomical features of the root Saussurea lappa, C.B. Clarke have been studied. A cross section of the roots showed the presence of a cork of 3-5 layered width, a secondary phloem consisting mainly of parenchyma, multi-series modular bundles, and resin canals along the entire length in the form of cavities, xylem, vessels and groups of xylem parenchyma. In older (perennial) roots of Saussurea lappa, C.B. Clarke the dendritic parenchyma are destroyed and becomes spongy in the center of the root [6-8].
It is known from the literature that Saussurea involucrata Kar. et Kir., Saussurea laniceps Hand.-Mazz., Saussurea medusa Maxim. are part of the collection of medicinal herbs "Snow Lotus". Medicinal plants are used in crushed form, therefore, morphological signs are not enough for their identification, especially for polymorphic species. Microscopic studies using polarized light microscopy and scanning electron microscopy were carried out to distinguish three closely related Saussurea species. Macroscopic identification revealed the positions and locations of the heads, pollen grains, nonglandular hairs, glandular hairs, and cells of the inner surface of the microdanga, which can be used to identify three species of Saussurea snow lotus [9].
The authors of the article [10, 11] carried out a pharmacognostic study of Saussurea involucratа Kar. et Kir.,  it was determined that the characteristic features are the presence of light cream or greenish membranous bracts, head-like enveloping the scutellum in the budding phase as a result.
Saussurea laniceps Hand.-Mazz. outwardly very similar to Saussurea gossypiphora D. Don, except that the shape of their inflorescences and bracts, as well as the color of their hairs and crests in the flower are slightly different [4].
Another practically valuable Saussurea species is Saussurea salsa Pall. Speng. and Saussurea amara (L.), growing in Kazakhstan. Distinctive features of the anatomical aerial organs for Saussurea amara (L.) are the presence of three conductive bundles in the central vein of the leaf, as well as glandular trichomes of two types. Saussurea salsa Pall. Speng. is characterized by the presence of one conducting bundle in the central vein of the leaf and two parallel to it on both sides outside the central vein, with a small amount of capitate trichomes on the lower epidermis [12]. Data on anatomical and morphological characteristics allow to prepare pharmacopoeial monographs on Saussurea amara (L.) and Saussurea salsa Pall. Speng. for subsequent use in official medicine.
The structural features of the leaf epidermis of two taxonomically difficult to differentiate Far Eastern species Saussurea pulchella (Fisch.) Fisch. and Saussurea neopulchella Lipsch. were determined. The species differ in leaf type, stomatal index, and the size of the main epidermal cells [13].
Thus, the data obtained on the morphological and anatomical features of plant organs in Saussurea species will make it possible to distinguish these species both at the stage of plant collection and in the process of laboratory examination of raw materials.
Among pharmacopoeial species of the genus Artemisia L., Artemisia absinthium L., Artemisia leucodes Shrenk., Artemisia glabella Kar. et Kir., Artemisia scoparia Waldts. et Kit., Artemisia annua L. are known [5,14,15].
One of the promising species of wormwood is Artemisia absinthium L., a rich source of biologically active compounds [16]. A comparative analysis of the morphological, anatomical and histological features of Artemisia absinthium L. and Artemisia austriaca Jacq was carried out. It was determined that Artemisia absinthium L. has stems no more than 25 cm long, slightly ribbed, greenish-gray in color. Leaves are two- or three-part, grayish-green and silvery-gray. Small spherical baskets, 2.5-4 mm in diameter. The flowers are small, yellow. The smell of raw materials is peculiar, strong, and tastes bitter.
When studying the anatomical features of the upper epidermis of the leaves of Artemisia absinthium L., it was determined that the cells are sinuous in shape, the stomata are oval, small in number, and of an anocytic type (surrounded by 3-5 cells). Also, the upper epidermis has T-shaped hairs and large oval essential oil glands with a transverse septum.
On the lower epidermis of Artemisia absinthium L. leaves, the cells are more sinuous. The stomata are represented in large numbers, the anatomical features are the same as on the upper epidermis [17].
In order to study the most important anatomical features and search for new taxonomic characters, the researchers carried out a comparative anatomical analysis of the vegetative organs of Artemisia campestris L., Artemisia absinthium L., Artemisia arborescens L., Artemisia judaica L. and Artemisia herba-alba Asso. The results showed that the anatomical structures of roots, stems and leaves in these species are similar, and that nonglandular and glandular trichomes are common for all species. However, some characters can be considered as species-specific, non-endodermal. Artemisia absinthium L. is distinguished by the presence of secretory canals in the core of the stem, in the leaves the vascular bundle is surrounded by parenchymal cells, there is subepidermal collenchyma, and secretory canals are absent [18].
Artemisia glabella Kar. et Kir. is of particular value - a source of sesquiterpene lactone of the guaian type, which is the active principle of the anticancer drug "Arglabin" [19-21]. Artemisia glabella Kar. et Kir., included in the State Pharmacopoeia of the Republic of Kazakhstan [14].
V.P. Amelchenko has considered in detail the relationship of the most polymorphic taxons of Artemisia commutate Bess., Artemisia laciniata Willd., Artemisia obtusiloba Ledeb., Artemisia vulgaris L., Artemisia Siversiana Willd. [22].
Appendino G. describes the morphological characteristics of pollen for 16 species of wormwood: Artemisia vulgaris L., Artemisia verlotiorum Lamotte, Artemisia atrata Lam., Artemisia chamaemelifolia Vill., Artemisia pontica L., Artemisia annua L., Artemisia eriantha Ten., Artemisia genipi Weber, Artemisia umbelliformis L., Artemisia glacialis L.,, Artemisia absinthium L., Artemisia alba Turra, Artemisia pedemontana Balbis, Artemisia vallesiaca All., Artemisia campestris L., Artemisia campestris ssp. borealis, native to Italy [23].
Another direction in the diagnosis and taxonomy of plants is chemosystematics. Secondary metabolites are used as chemotaxonomic markers. In plants of the genus Saussurea DC. the most widespread are sesquiterpene lactones of the guaian type, among which cinaropicrin is often identified (1), which can be considered as a chemotaxonomic marker of this genus [24,25].
According to the results of a chemical study of more than 260 species of the genus Artemisia L., it was determined that they contain different classes of pharmacologically active secondary metabolites, including sesquiterpene lactones, essential oils, coumarins and other compounds. According to the literature, the main chemotaxonomic markers of plants of the genus Artemisia L. are camphor monoterpenoids (2), 1,8-cineole (3), borneol (4), and linalool (5) contained in essential oils [26].
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Plants of the subgenus Artemisia L. are characterized by sesquiterpene lactones of the guaian and eudesmanic types isolated from Artemisia vulgaris L., Artemisia argyi H. Lev. & Vaniot [27,28].
Plants of the subgenus Dracunculus (Bess.) Rydb. are included in the group of coumarin-bearing wormwood. From Artemisia campestris L., Artemisia Dracunculus L., Artemisia scoparia Waldst. & Kit. the coumarins herniarin (6), scopoletin (7), artemidin (8) have been isolated, which are hematoxanomic markers of this subgenus [29-31].
According to literature data, plants of the subgenus Seriphidium (Bess.) Rouy. contain sesquiterpene lactones of the eudesmanic type α-santonin (9), tauremizin (10), artemin (11), isolated from more than 20 species of wormwood of this subgenus [31, 32]. The only representatives of this subgenus that produce sesquiterpene lactones of the guaian type are Artemisia leucodes Schrenk., Artemisia juncea Kar. & Kir. and Artemisia lercheana Weber ex Stechm. [33].
Our review makes it possible to analyze and evaluate the level of the current state of pharmacognostic and phytochemical studies of medicinal plants of the family Asteraceae L. Studies of the chemical composition of Kazakhstan’s plant species of the genus Saussurea DC. and Artemisia L. indicate the potential use of these species for the production of biologically active compounds and the development of original medicines based on them.

2 Determination of anatomical and morphological characters, histochemical and chemical study, exploitable reserves assessment and trade analysis of plants of the genus Saussurea DC. (Key results for 2018)

During the implementation of the project AP05133096 "Pharmacognostic studies of plants and chemosystematics of taxons of the Asteraceae family" in 2018, the following results were obtained:
Anatomical, morphological, histochemical analysis and chemical study of 7 plant species of the genus Saussurea DC. were carried out.
For the first time, anatomical and morphological diagnostic features for Saussurea amara (L.) DC., Saussurea salsa (Pall.) Spreng., Saussurea elegans Ledeb., Saussurea elata Ledeb., Saussurea latifolia Ledeb., Saussurea robusta Ledeb., Saussurea turgaiensis. B. Fedtsch. were identified.
For the first time, a histochemical analysis of 7 species of the genus Saussurea DC. was carried out, as a result of which the localization of sesquiterpene lactones in epidermal cells and trichomes, mesophyll parenchymal cells and vascular bundles of leaves was identified. Flavonoids are localized in epidermal cells, mesophyll, vascular bundles of leaves and petals of inflorescences.
For the first time, a comparative study of the qualitative composition of the analysis of 7 plant species of the genus Saussurea DC. Has been conducted. As a result, it was determined that the species of the studied plants contain from 12 to 14 groups of biologically active substances.
To determine the species and chemotaxonomic marker, a chemical study of the aerial parts of 7 plant species of the genus Saussurea DC was carried out. The sesquiterpene lactone cynaropicrin is a chemotaxonomic marker of plants of the genus Saussurea DC.
During the expedition trips to the territories of Central and Eastern Kazakhstan the areas of growth and the assessment of plant reserves of 7 species of plants of the genus Saussurea DC. were determined.
As a result of trade analysis of 7 plant species of the genus Saussurea DC. numerical indicators of quality were established, characterizing the quality of raw materials.
The results of the experiments were published in the form of 1 scientific article included in the Scopus database and 1 article was submitted for publication.
The interim report for 2018 was registered with JSC NCSSTE in accordance with the established procedure (inv. No. 0218RK01118).

3 Anatomical and morphological, histochemical, chemical study, assessment of reserves and quality of plants of the subgenus Artemisia Less. and Dracunculus (Bess.) Rydb. (Key Results 2019)

During the implementation of the project AP05133096 "Pharmacognostic studies of plants and chemosystematics of taxons of the Asteraceae family" in 2019, the following results were obtained:
Anatomical and morphological, histochemical analysis and chemical study of 6 plant species of the subgenus Artemisia Less were carried out. (Artemisia absinthium L., Artemisia annua L., Artemisia frigida Willd., Artemisia rupestris L., Artemisia Sieversiana Ehrh. Ex Willd., Artemisia santolinifolia Turcz.ex Besser.) And 5 plant species of the subgenus Dracunculus (Bess.) Rydb. (Artemisia Dracunculus L., Artemisia quinqueloba Trautv., Artemisia marschalliana Spreng., Artemisia scoparia Waldst. & Kit., Artemisia tomentella Trautv.).
As a result of anatomical and morphological studies in plants of the subgenus Artemisia Less. and the subgenus Dracunculus (Bess.) Rydb. diagnostic characters are established.
As a result of histochemical analysis on cross sections of leaves and surface preparations of flowers of plants of the subgenus Artemisia Less. the localization of terpenoids and phenolic compounds was determined for the first time, and for plants of the subgenus Dracunculus (Bess.) Rydb. the localization of phenolic compounds and coumarins was determined for the first time.
Route expedition trips were carried out on the territory of the Almaty region to identify the place of growth and assess the plant reserves of Artemisia annua L.
When conducting a trade analysis, the norms were determined in the form of numerical indicators that regulate the purity and quality of raw materials of the subgenus Artemisia Less. and Dracunculus (Bess.) Rydb.
As a result of pharmacognostic study and standardization of raw materials Peganum harmala L. an analytical regulatory document " Peganum harmala L., roots" was designed.
Based on the results of a chemical study of sesquiterpene lactones and coumarins, a chemotaxonomic assessment of the subgenera Artemisia Less and Dracunculus (Bess.) Rydb. was carried out. 
The obtained experimental results were published in the form of 2 scientific articles and an application for a title of protection was submitted.
The interim report for 2019 was registered with JSC NCSSTE in accordance with the established procedure (inv. No. 0219RK00766).


4 Comparative analysis of anatomical, morphological and diagnostic characters and results of histochemical studies of 10 species of the subgenus Seriphidium (Bess.) Rouy.

4.1 Morphological study of 10 plant species of the subgenus Seriphidium (Bess.) Rouy.

Macroscopic examination of Artemisia schrenkiana Ledeb., Artemisia nitrosa Weber., Artemisia leucodes Schrenk., Artemisia pauciflora Weber., Artemisia terrae-albae Krasch., Artemisia gracilescens Krasch. & Iljin., Artemisia transiliensis Poljakov., Artemisia karatavica Krasch. & Abolin ex Poljakov, Artemisia cina Berg ex Poljakov, Artemisia kasakorum (Krash.) Pavl. the diagnostic elements of plants are established. Using an OGM3-PZ binacular microscope, drawings of leaves and inflorescences of the studied plants were obtained (Figure 1).
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Artemisia schrenkiana Ledeb .: a) leaf, b) inflorescence; Artemisia nitrosa Weber .: c) leaf, d) inflorescence; Artemisia leucodes Schrenk .: e) leaf, f) inflorescence; Artemisia pauciflora Weber .: g) leaf, h) inflorescence; Artemisia terrae-albae Krasch .: j) leaf, k) inflorescence of Artemisia gracilescens Krasch. & Iljin .: l) leaf, m) inflorescence; Artemisia transiliensis Poljakov .: n) leaf, p) inflorescence; Artemisia karatavica Krasch. & Abolin ex Poljakov: q) leaf, r) inflorescence; Artemisia cina Berg ex Poljakov: s) leaf, t) inflorescence; Artemisia kasakorum (Krash.) Pavl .: u) leaf, v) inflorescence

Figure 1 - Leaves and inflorescences of 10 species of wormwood of the subgenus Seriphidium (Bess.) Rouy.
By the figures, a description of the morphological characteristics is designed: relief, pubescence, shape, dissection of leaves, structures of inflorescences of 10 species of the subgenus Seriphidium (Bess.) Rouy. (Table 1, 2) (Appendix F).
The studies carried out indicate that the general signs of morphological characteristics in 10 species of wormwood of the subgenus Seriphidium (Bess.) Rouy.: are dissection of leaves, which are double-triple pinnately dissected and heavily pubescent, and the stems are erect, ribbed and covered with hairs. Baskets in most species are oblong-ovate.
As a result of a comparative study of morphological characteristics, a number of distinctive features were revealed: the leaf shape of Artemisia nitrosa Weber. ovate-lanceolate, in Artemisia terrae-albae Krasch., Artemisia karatavica Krasch. & Abolin ex Poljakov., Artemisia cina Berg ex Poljakov. ovoid, in the other 3 species Artemisia leucodes Schrenk., Artemisia pauciflora Weber., Artemisia schrenkiana Ledeb. lanceolate and linear-lanceolate, in Artemisia gracilescens Krasch. & Iljin., Artemisia transiliensis Poljakov., Artemisia kasakorum (Krash.) Pavl. leaves oblong or oblong-ovate in outline. Flowers in all of the above species are yellow with purple appendages, Artemisia leucodes Schrenk. differs in whitish color due to dense pubescence and large inflorescence baskets: 5-7 mm, while in other species it does not exceed 2-3 mm.

4.2 Anatomical features of 10 plant species of the subgenus Seriphidium (Bess.) Rouy.

A comparative study of the anatomical structure of the leaf and stem of Artemisia schrenkiana Ledeb., Artemisia nitrosa Weber., Artemisia leucodes Schrenk., Artemisia pauciflora Weber., Artemisia terrae-albae Krasch., Artemisia gracilescens Krasch. & Iljin., Artemisia transiliensis Poljakov., Artemisia karatavica Krasch. & Abolin ex Poljakov, Artemisia cina Berg ex Poljakov, Artemisia kasakorum (Krash.) Pavl. has been conducted. Transverse sections of plant organs were prepared manually using a microtome on a TOS-2 (INMEDPROM, Russia) freezing device. The thickness of the anatomical sections was 10-15 microns. To view temporary preparations, a micros AUSTRIA microscope with the addition of "microscopy vision" was used.
Analyzing the results of the study of the microscopic structure, we can note the general characters of the anatomical structure of the leaves of Artemisia schrenkiana Ledeb., Artemisia nitrosa Weber., Artemisia leucodes Schrenk., Artemisia pauciflora Weber., Artemisia terrae-albae Krasch. Artemisia gracilescens Krasch. & Iljin., Artemisia transiliensis Poljakov., Artemisia karatavica Krasch. & Abolin ex Poljakov, Artemisia cina Berg ex Poljakov, Artemisia kasakorum (Krash.) Pavl .: on a cross section the epidermis leaves are single-layered, with a layer of cuticle there are essential oil glands and trichomes. General characters of the anatomical structure of the stem: rounded in cross section, multifaceted, with clearly visible 5-7 ribs. In the ribs of the stem, there are sections of collenchyma and sclerenchyma. The core of the stem is represented by large, loosely located cells of the core of the parenchyma (Figure 2-11). Distinctive features of the leaf are presented in Table 3.

Table 3 - Distinctive features of the anatomical structure of the leaf of 5 species of wormwood of the subgenus Seriphidium (Bess.) Rouy.

	Species
	Trichomes
	Mesophyll
	Type of conductive bundles

	Artemisia schrenkiana Ledeb.
	numerous, long, ribbon-like
	isolateral-palisade structure
	open collateral

	Artemisia nitrosa Weber.
	not numerous, multicellular
	columnar
	open collateral

	Artemisia leucodes Schrenk.
	numerous, medium
	isolateral-palisade structure
	closed collateral

	Artemisia pauciflora Weber.
	not numerous, multicellular
	palisade
	closed collateral

	Artemisia terrae-albae Krasch.
	numerous, multicellular
	palisade
	open collateral

	Artemisia gracilescens Krasch. & Iljin.
	not numerous, multicellular
	palisade
	closed collateral

	Artemisia transiliensis Poljakov.
	numerous, medium
	isolateral-palisade
	closed collateral

	Artemisia karatavica Krasch. & Abolin ex Poljakov
	not numerous, multicellular
	palisade
	closed collateral

	Artemisia cina Berg ex Poljakov
	not numerous, multicellular
	dorsoventral type
	closed collateral

	Artemisia kasakorum (Krash.) Pavl.
	not numerous, multicellular
	columnar
	open collateral
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a) leaf: 1-upper epidermis, 2-mesophyll, 3-phloem, 4-xylem, 5-cambium, 6-lower epidermis; b) stem: 1-epidermis, 2-sclerenchyma, 3-phloem, 4-collenchyma, 5-xylem, 6- parenchyma core

Figure 2 - Cross sections of the leaf and stem of Artemisia Schrenkiana Ldb.
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a) leaf: 1-upper epidermis, 2-columnar mesophyll, 3-conductive bundle, 4-lower epidermis; b) stem: 1-epidermis, 2-sclerenchyma, 3-collenchyma, 4-chlorenchyme, 5-parenchyma core

Figure 3 - Cross sections of a leaf  and stem of Artemisia nitrosa Weber.
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a) sheet: 1-upper epidermis, 2-columnar mesophyll, 3-conductive bundle, 4-lower epidermis; b) stem: 1-epidermis, 2-chlorenchyma, 3-parenchyma core, 4-sclerenchyma, 5-collenchyma, 6-xylem

Figure 4 - Cross sections of a leaf and stem of Artemisia leucodes Schrenk.
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a) sheet: 1-upper epidermis, 2-conductive bundle, 3-columnar mesophyll, 4-lower epidermis; b) stem: 1-epidermis, 2-phloem, 3-parenchyma, 4-xylem

Figure 5 - Cross sections of a leaf and stem of Artemisia pauciflora Weber.
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	a) leaf: 1-upper epidermis, 2-palisade mesophyll, 3-lower epidermis, 4-conductive bundle; b) stem: 1-epidermis, 2-parenchyma core, 3-sclerenchyma

	Figure 6 - Cross sections of a leaf and stem Artemisia terrae-albae Krasch.
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a) leaf: 1-upper epidermis, 2- phloem, 3-palisade mesophyll, 4-xylem, 5- lower epidermis; b) stem: 1-epidermis, 2-sclerenchyma, 3-phloem, 4-cordate parenchyma

Figure 7 - Cross sections of a leaf and stem of Artemisia gracilescens Krasch. & Iljin
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a) leaf: 1-upper epidermis, 2-mesophyll, 3-lower epidermis, 4-conductive bundle; b) stem: 1-epidermis, 2-phloem, 3-xylem, 4-sclerenchyma, 5-trichomes

Figure 8 - Cross sections of a leaf and stem of Artemisia transiliensis Poljakov
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a) sheet: 1-upper epidermis, 2-mesophyll, 3-conductive bundle, 4-lower epidermis; b) stem: 1-epidermis, 2-collenchyma, 3-sclerenchyma, 4-phloem, 5-xylem

Figure 9 - Cross sections of a leaf and stem of Artemisia karatavica Krasch. & Abolin ex Poljakov
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a) sheet: 1-upper epidermis, 2-conductive bundle, 3-mesophyll, 4-lower epidermis; b) stem: 1-epidermis, 2-xylem, 3-sclerenchyma, 4-phloem, 5- cordate parenchyma

Figure 10 - Cross sections of a leaf and stem of Artemisia cina Berg ex Poljakov
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a) sheet: 1-upper epidermis, 2-mesophyll, 3-conductive bundle, 4-lower epidermis; b) stem: 1-epidermis, 2-sclerenchyma, 3-phloem, 4-xylem, 5- cordate parenchyma

Figure 11 - Cross-sections of a leaf and stem of Artemisia kasakorum (Krash.) Pavl.

Among 10 species of wormwood of the subgenus Seriphidium (Bess.) Rouy. by morphological characters Artemisia leucodes Schrenk. is identical with Artemisia cina Berg. ex Poljak. In order to distinguish Artemisia leucodes Schrenk. from Artemisia cina Berg ex Poljakov the comparison of their anatomical and diagnostic features has been conducted. It was found that in the epidermal cells of Artemisia leucodes Schrenk. there are trichomes, elongated epidermal cells. Similar anatomy of Artemisia leucodes Schrenk. and Artemisia cina Berg ex Poljakov from other species of wormwood, is chlorenchyme, which is located in the stem cells of the epidermis, thereby enhancing the process of photosynthesis, since both species are oligotrophic plants with mineral-poor soils. Identical (similar) anatomy in the cross section of the stem shows the presence of a thick cuticle skin in both species of wormwood, which covers the outer part of the stem. In addition Artemisia leucodes Schrenk. and Artemisia cina Berg ex Poljakov have thickened lignified cell walls, which indicates a large number of mechanical sclerenchymal rings. Distinctive features are as follows: in Artemisia leucodes Schrenk. - vascular bundles of stems, in which the chain xylem is strongly developed, while Artemisia cina Berg ex Poljakov has a weakly expressed phloem and an underdeveloped bundle system.
Based on the results of the anatomical and diagnostic analyzes, general signs of the anatomical structure of the leaf of mesophylls were revealed, which are palisade Artemisia terrae-albae Krasch., Artemisia pauciflora Weber., Artemisia gracilescens Krasch. & Iljin., Artemisia karatavica Krasch. & Abolin ex Poljakov. Artemisia karatavica Krasch & Abolin ex Poljakov. and Artemisia pauciflora Weber. plants have a significant feature like a hollow core on the cross section of the stem, which shows a highly developed mechanical structure. Two plant species Artemisia terrae-albae Krasch and Artemisia kasakorum (Krash.) Pavl are distinguished by an open collateral type of conducting bundle, showing the presence of cambium between the phloem and xylem, which serves as the formation of annual rings or activates the growth of the plant in thickness.
As a result of studying the anatomical structure of 10 species of wormwood of the subgenus Seriphidium (Bess.) Rouy. their common and distinctive features were identified, which can be used to distinguish between species and determine the authenticity.

4.3 Histochemical analysis of plants of the subgenus Seriphidium (Bess.) Rouy.

To determine the authenticity of raw materials, histochemical analysis is of great importance, thanks to which it is possible to determine the composition of secondary metabolites by staining anatomical structures and tissues in sections. Due to the lack of literature data on the histochemical study of the studied 10 species of wormwood, for the first time carried out histochemical reactions on sections of the leaf, stem and inflorescence of 10 plant species of the subgenus Seriphidium (Bess.) Rouy .: Artemisia schrenkiana Ledeb., Artemisia nitrosa Weber., Artemisia leucodes Schrenk. Artemisia pauciflora Weber., Artemisia terrae-albae Krasch., Artemisia gracilescens Krasch. & Iljin., Artemisia transiliensis Poljakov., Artemisia karatavica Krasch. & Abolin ex Poljakov, Artemisia cina Berg ex Poljakov, Artemisia kasakorum (Krash.) Pavl. To identify essential oils, an alcoholic solution of methyl blue was used. Concentrated hydrochloric acid was used to determine the presence of sesquiterpene lactones in the structural parts of plants.
As a result of a histochemical reaction, the stem epidermis of Artemisia schrenkiana Ledeb. is colored blue, which indicates the presence of essential oils. The mesophyll and upper epidermis of the leaf turned yellow, indicating the presence of sesquiterpene lactones (Figure 12).
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a) cross section of a leaf in hydrochloric acid: 1- epidermis, 2-mesophyll; b) cross section of the stem in methyl blue: 1-exogenous essential oil glands, 2-sclerenchyme

Figure 12 - Histochemical reactions on sections of a leaf and stem of Artemisia schrenkiana Ledeb.

Under the influence of methyl blue on the cross-section of the stem of Artemisia nitrosa Weber. in phloem parts, in cambia, in mechanical sclerenchyma tissues, in small amounts in trichomes, a blue staining is observed, which indicates the presence of essential oils. Sesquiterpene lactones are localized in the xylem and epidermal cells of the stem (Figure 13).
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1-endogenous essential oil glands in the phloem, 2-xylem

Figure 13 - Cross section of the stem of Artemisia nitrosa Weber.
in methyl blue

A histochemical analysis was carried out for the content of essential oils and lactones of Artemisia leucodes Schrenk.
By the place of localization in the raw material, the containers are divided into two types: external (exogenous) and internal (endogenous). Result indicates the presence of essential oil in the endogenous essential oil glands, which are well expressed in the phloem parts of the stem (colored blue), which shows the highest localization in these parts of the plant (Figure 14).
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a) cross section of the stem: 1-epidermis, 2-conductive bundles, parenchyma core; b) cross section of the leaf: 1-localization of essential oils in the upper epidermis; c) longitudinal section of a flower bud: 1-trichomes

Figure 14 - Histochemical reaction on sections of aerial organs of Artemisia leucodes Schrenk. in methyl blue solution

Essential oil glands are also found in the sclerenchymal mechanical cells and in the epidermal covering cells of the leaf and stem of Artemisia leucodes Schrenk.
A solution of concentrated hydrochloric acid was used to identify lactones. As a result of the reaction, the epidermis and some parts of the conductive bundles of the stem turned yellow. The transverse section of the leaf revealed the localization of lactones in the lower epidermal mesophylls, and in the vascular bundles (Figure 15).
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a) stem: 1-epidermis, 2-conductive bundles; b) sheet: 1-mesophyll, 2-conducting bundles

Figure 15 - Cross sections of stem and a leaf of Artemisia leucodes Schrenk. in concentrated hydrochloric acid

Gained result indicates a small presence of lactones in the stems and leaves of Artemisia leucodes Schrenk.
In inflorescences, lactones are located in the epidermal cells of the flower petals. In the longitudinal section of the bud, stained areas of the epidermis can be seen along the central vein (Figure 16).
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Figure 16 - Longitudinal section of a flower bud of Artemisia leucodes Schrenk. in concentrated hydrochloric acid

Artemisia pauciflora Weber. essential oils are localized in the phloem and xylem parts of the stem, in the lower epidermis of the leaf and in the pistil of the inflorescence. Sesquiterpene lactones are localized in greater quantities in the epidermis of the stem and in trichomes (Figure 17).
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a) stem: 1-epidermis, 2-trichomes; b) leaf: 1- endogenous essential oil glands

Figure 17 - Histochemical reaction on sections of stem and a leaf
Artemisia pauciflora Weber. with methyl blue

On transverse sections of the stem of Artemisia terrae-albae Krasch. essential oils are localized in epidermal cells and trichomes (Figure 18, a). The presence of sesquiterpene lactones was detected in the trichomes of the stem, in the xylem and in the sclerenchymal tissues of the conducting bundle, in small amounts (Figure 18, b).
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a) cross section of the stem in methyl blue: 1-trichomes, 2-epidermis; b) cross section of the stem in concentrated hydrochloric acid

Figure 18 - Histochemical reaction on sections of the stem of Artemisia terrae-albae Krasch.

Under the influence of methyl blue on the cross-section of the stem of Artemisia gracilescens Krasch. the epidermis and trichomes of the leaf on the cross section turned blue (Figure 19, a). Judging by the color, we can talk about the presence of essential oils in these areas of plants.
To determine the content of lactones and their localization sites, a solution of concentrated hydrochloric acid was used. Five minutes after immersing the leaf and stem sections of Artemisia gracilescens Krasch. into the solution, the sclerenchymal tissues of the leaf turned yellow (Figure 19 b).
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a) in methyl blue; 1-trichomes, 2-epidermis; b) in concentrated hydrochloric acid

Figure 19 - Cross section of a leaf of Artemisia gracilescens Krasch.

In Artemisia transiliensis Poljakov, after using methyl blue on the cross section of the stem, the epidermal cells turned blue, which indicates the presence of essential oil (Figure 20, a). Under the influence of concentrated hydrochloric acid on the cross section of the leaf, the mesophyll turned yellow, which indicates the presence of sesquiterpene lactones (Figure 20, b).
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a) stem in methyl blue: 1-epidermis; b) leaf in concentrated hydrochloric acid: 1-mesophyll

Figure 20 - Cross sections of aerial organs of Artemisia transiliensis Poljakov

As a result of the carried out histochemical reactions in Artemisia kasakorum (Krash.) Pavl. it was found that the localization of essential oils is concentrated in trichomes, in conducting bundles, in mechanical tissues (sclerenchyma and collenchyme) of the stem and leaf (Figure 21, a, b). Sesquiterpene lactones are localized in the epidermal cells of the inflorescence and in the sclerenchymal tissues of the stem (Figure 21, c, d).
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a) stem in methyl blue: 1-conducting bundles, 2-sclerenchyma; b) sheet in methyl blue: 1-mechanical fabrics; c) stem: 1-sclerenchyma; d) flower in concentrated hydrochloric acid: 1- epidermis

Figure 21 - Cross sections of aerial organs of Artemisia kasakorum (Krash.) Pavl

Cross sections of Artemisia karatavica Krasch. essential oils are localized in the epidermis, in the trichomes, in the vascular bundles and in the mechanical tissues of the leaf (Figure 22, a). Sesquiterpene lactones are localized in the sclerenchymal tissues of the leaf (Figure 22, b).
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a) in methyl blue; 1-epidermis, 2-trichomes; b) in concentrated hydrochloric acid

Figure 22 - Cross sections of a leaf of Artemisia karatavica Krasch.

In Artemisia cina Berg ex Poljakov, essential oils are localized in the epidermis and phloem parts of the stem and leaf. A large amount of localization of essential oils is shown in the stem trichomes. On the transverse section of the leaf, essential oils are localized endogenously, in the mesophylls and the vascular bundle. Sesquiterpene lactones are abundant in the epidermis of the stem and in the leaf mesophyll (Figure 23).
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а) stem in methyl blue: 1-epidermis, 2-trichome; b) leaf in methyl blue: 1-phloem; c) the stem in concentrated hydrochloric acid: 1-mesophyll, 2-trichome; d) leaf in concentrated hydrochloric acid: 1-mesophyll

Figure 23 - Cross sections of aerial organs of Artemisia cina Berg ex Poljakov
As a result of the carried out histochemical reactions on the sections of the leaf, stem and inflorescence, the essential oils, sesquiterpene lactones were determined, and their localization sites were also established:
Artemisia schrenkiana Ledeb .:
- essential oils - in the epidermis of the stem;
- sesquiterpene lactones - in the mesophyll and upper epidermis of the leaf.
Artemisia nitrosa Weber.:
- essential oils - in the phloem, in the cambium, in the mechanical sclerenchymal tissues, in small quantities in the trichomes and mesophyll of the leaf;
- sesquiterpene lactones - in the xylem and epidermal cells of the stem, in the petals of the inflorescence.
Artemisia leucodes Schrenk.:
- essential oils - in the phloem of the stem, in the upper epidermis of the leaf, in the epidermal cells and trichomes of the inflorescence;
 - sesquiterpene lactones - in the epidermis of the stem, in parts of the conducting bundle, in the xylem, in the epidermal cells of the inflorescence.
Artemisia pauciflora Weber .:
- essential oils - in the phloem and xylem parts of the stem, in the lower epidermis of the leaf.;
- sesquiterpene lactones - in greater quantities in the epidermis of the stem and in trichomes.
Artemisia terrae-albae Krasch .:
- essential oils - in epidermal cells, in the trichomes of the stem and leaf, in the vascular bundles of the leaf, in the epidermal cells of the inflorescence (in the petals);
- sesquiterpene lactones - in small quantities in the trichomes of the stem, in the xylem and in the sclerenchymal tissues of the conducting bundle.
 Artemisia gracilescens Krasch.:
- essential oils - in epidermal cells, in leaf trichomes;
- sesquiterpene lactones - in the sclerenchymal tissues of the leaf.
Artemisia transiliensis Poljakov:
- essential oils - in the epidermis of the stem;
- sesquiterpene lactones - in the leaf mesophyll.
Artemisia kasakorum (Krash.) Pavl .:
- essential oils - in trichomes, in vascular bundles, in mechanical tissues (sclerenchyme and collenchyme) of the stem and leaf;
- sesquiterpene lactones - in the epidermal cells of the inflorescence and in the sclerenchymal tissues of the stem.
Artemisia karatavica Krasch.:
- essential oils - in the epidermis, in trichomes, in vascular bundles and in mechanical tissues of the leaf;
- sesquiterpene lactones - in the sclerenchymal tissues of the leaf.
Artemisia cina Berg ex Poljakov:
- essential oils - in the epidermis and phloem parts of the stem and leaf;
- sesquiterpene lactones - in large quantities in the epidermis of the stem and in the mesophyll of the leaf.

5 Pharmacognostic study and standardization of raw materials Populus balsamifera L.

A pharmacognostic study and standardization of Populus balsamifera L. raw material was carried out, and an analytical normative document " Populus balsamifera L., buds" was developed.
Populus balsamifera L. (balsam poplar) belongs to the willow family (Salicaceae). A plant is native to North America. In culture, it is widely distributed in the European part of Russia, as well as in Western Europe and Asia. In Kazakhstan, it is found in urban plantings of the city of Karaganda and in the East Kazakhstan region.
Based on the sum of extractive substances of the Populus balsamifera L. kidneys, a new antimicrobial, anti-inflammatory, anti-paradontosis agent is being developed at JSC IRPH Phytochemistry.
For the use of drugs in medicine, it is necessary to standardize medicinal plant materials.
Standardization of the buds of Populus balsamifera L. was carried out according to pharmacopoeial methods: determination of morphological groups, impurities, weight loss on drying, total ash, ash insoluble in 10% hydrochloric acid, microbiological purity, quantitative determination: high performance liquid chromatography (SPh RK I, Vol. 1).
To establish diagnostic characters, a macro- and microscopic examination of the buds of balsam poplar was carried out. Buds of Populus balsamifera L. are ovoid or elongated and conical, pointed or dull, sticky. The length of the buds is 1.2-2 cm, in diameter 0.3-0.6 cm. The scales are arranged in tiles, tightly pressed along the edges, sometimes somewhat lagging. The color of the buds is light brown, sometimes greenish. The smell is balsamic, pleasant. The taste is bitter, slightly astringent, resinous (Figure 25).

	

	


	а
	b


a) apical kidney; b) axillary bud 1-scale scales, 2-resin

Figure 25 - Appearance of the buds of Populus balsamifera L.

On the cross section of a young bud of Populus balsamifera L., the covering tissue is dense, the parenchyma consists of spongy tissue. Divided cavities can be seen above the phloem (Figure 26). The scales have simple unicellular hairs. The integumentary scales itself consists of cells not of the same shape, with dense walls (Figure 27).
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1-plug, 2-parenchyma of the primary cortex, 3-phloem, 4-sclerenchyma, 5-core

Figure 26 - Cross section of the stem of Populus balsamifera L.
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a) simple unicellular hairs;
b) a fragment of a transverse section of the integumentary scales

Figure 27 - Structural elements of kidney scales
Populus balsamifera L.

To identify flavonoids and tannins in the raw material, a qualitative reaction is carried out with appropriate reagents. 4.0 g of crushed raw material was boiled for 5 minutes with 20 ml of 96% alcohol and filtered. The resulting filtrate was used to identify the active ingredients (test solution).
To establish the presence of flavonoids, a cyanidine test was used, the test solution gradually turns red, and a solution of ammonium iron alum was used to detect tannins, the test solution exhibits a greenish-brown color.
In the trade analysis of the buds of Populus balsamifera L., the main indicators of its quality have been determined: impurities (no more than 2%), moisture content (no more than 10.0%), total ash (no more than 4.0%), ash insoluble in hydrochloric acid (no more 0.5%), microbiological purity (Raw materials must comply with the requirements of SPh RK I, vol. 1, 5.1.4, category 4 B. In 1 g of raw materials, the total number of viable aerobic microorganisms is allowed in quantity no more than 105 bacteria, no more than 104 fungi and no more than 103 enterobacteriaceae. Escherichia coli and Salmonella are not allowed.). Raw materials must comply with the requirements of SanPiN No. 4.01.071.03: Cs-137 content (not less than 400 Bq/kg), Sr-90 content (not less than 200 Bq/kg).
The main indicator of the quality of medicinal plant materials is the content of the active substance in it. To determine the quantitative content of pinostrobin in the kidneys of Populus balsamifera L., a method of high performance liquid chromatography was proposed. Chromatographic conditions: a mixture of acetonitrile - water - glacial acetic acid (50: 49: 1, v / v) was used as a mobile phase; analysis time approximately 35 min; elution rate 1 ml / min at a wavelength of 289 nm. The content of pinostrobin in dry raw materials must be at least 0.1%.
To confirm the reliability of the method for quantitative determination of pinostrobin in raw materials, validation was performed according to the criteria of linearity, suitability of the chromatographic system, and reproducibility.
The criterion of linearity of the method was determined by analyzing by HPLC using a standard - pinostrobin, by taking individual weighed portions and preparing test solutions.
As a solution to determine the suitability of the chromatographic system, a solution of the MPRM of pinostrobin was used, containing the analyte in the medicinal product and making it possible to assess the suitability of the chromatographic system for carrying out the developed method for the quantitative determination of pinostrobin in the buds of balsam poplar.
The metrological characteristics of the results of the quantitative determination of pinostrobin in the raw material were calculated, which were evaluated according to the results of five repeated measurements, while the content of the active substance pinostrobin in the buds of balsam poplar is 1.92 ± 0.022% with a relative error of the average result of determining pinostrobin of 1.15% (table 4).

Table 4 - Metrological characteristics of the results of the quantitative determination of pinostrobin in the buds of balsam poplar
	n
	f
	
	S2
	S
	S
	P, %
	t(p,f)
	Δ
	,%

	5
	4
	1,92
	0,000082
	0,029
	0,013
	95
	2,78
	0,022
	1,15



According to the validation characteristics, the method is specific for determining the content of pinostrobin in the buds of balsam poplar, which allows it to be used for a reliable assessment of the quantitative content of pinostrobin in raw materials.
The study of the stability of the buds of Populus balsamifera L. was carried out at a storage temperature not exceeding 30°C, relative humidity 25 ± 5%. The main parameters of indicators of quality of Populus balsamifera L. buds during storage were: description; impurities; moisture contents; total ash; ash, insoluble in hydrochloric acid; quantitative content of pinostrobin. Control of the main quality indicators was carried out every 6 months for 3 years.
During storage, the identified deviations in individual indicators do not exceed the permissible limits. Based on the results of the studies, the shelf life of balsam poplar buds was determined for 3 years.
Thus, a quality specification has been developed to standardize the buds of Populus balsamifera L. according to pharmacopoeial indicators, which allow characterizing the quality of raw materials. Anatomical and morphological diagnostic characters were identified, trade indicators were determined. A method has been developed for the quantitative determination of the active substance pinostrobin in the buds of Populus balsamifera L., which makes it possible to carry out quality control, guarantee the quality and constant composition of raw materials. 
On the basis of pharmacopoeial indicators, a quality specification and an analytical normative document (AND) “Balsam poplar buds” were developed, which regulates the quality of raw materials (Appendix D, G).
The obtained data on the pharmacognostic study of the raw materials of the buds of Populus balsamifera L. are used for standardization and pharmaceutical development of phytopreparations based on them.


6 Identification of habitats, assessment of exploitable reserves and trade analysis of species of the genus Artemisia L. (subgenus Seriphidium (Bess.) Rouy.).

6.1 Identification of place of growth, assessment of exploitable reserves of Artemisia leucodes Schrenk.

The study of the resources of Artemisia leucodes Schrenk. (whitish wormwood) was carried out in the Moyinkum desert and the Malaysary tract in the Zhambyl region, in sands in the vicinity of the Kapchagai reservoir of the Almaty region. As a result of surveys, 3 massifs of whitish wormwood thickets were revealed: Moyynkum, Kapchagai, Malaysaryn.
In the Moyinkum massif, Artemisia leucodes Schrenk. grows in spots from 50 to 250 m2, on the slopes of the northern exposure, on the tops of the dunes. Spots of whitish wormwood are confined to the slopes of dunes of the northern exposure and inter-barnian areas; on the slopes of the southern exposure, only single individuals are found. The species composition of vegetation is represented by 19-25 species. The total area of the massif is more than 600 hectares, of which 175 hectares are occupied by associations with the participation of whitish wormwood. The populations were found 53 km to the west of the Enbek village (Shu-Moyynkum highway), near Lake Beskatyn, Shuy region, and 12 km from the village of Tatty towards Sarykoba, Merken district, Zhambyl region.
The Kapchagai massif is located in the sands near the Kapchagai reservoir of the Ili district of the Almaty region. An area of thickets in this massif grows unevenly in separate spots along the tops, slopes, and less often the bases of the dunes. The thickets begin 2 km from the city of Kapchagai and stretch for 8-10 square meters towards the city of Almaty along the highway, leaving in narrow strips along the ridge-ridged sandy hills. The species composition of the vegetation of the Kapchagai massif is represented by 25-30 species. The total area of the massif was about 600 hectares, of which 150 hectares were occupied by wormwood communities. The density of the stock ranges from 0.9 to 1.1 c/ha. The volume of possible harvests of Artemisia leucodes Schrenk. is 7.1 tons.
The Malaysary massif is located in the northern part of the Kerbulak district of the Almaty region. Artemisia leucodes Schrenk. in this massif is found along the dune sands. The total area of the Malaysary massif is estimated at 120 hectares, of which wormwood associations occupy 62 hectares. The crop productivity ranged from 1.4 to 5.2 c/ha, the stock was 8.1 tons.
In the Moyinkum Desert, under conditions of an acute moisture deficit, there is a dependence of the density of vegetation growth, in general, and whitish wormwood, in particular, on the slope exposure. Whitish wormwood is found only on the eastern and northern slopes, on the southern slopes it is practically not found. In the sands of Kapchagai, Malaysary, in more favorable conditions of moisture, the growth of whitish wormwood is not associated with the exposure of the slope, but depends on the degree of sand fixation and disturbance of the vegetation cover. The area of thickets was 387 hectares, the total stock of raw materials was estimated at 41.7 tons, and the exploitable reserve was 16.6 tons.
The analysis of the quantitative content of leukomizin in Artemisia leucodes Schrenk was carried out depending on the place of growth (Table 5).

Table 5 - The content of leukomizin in Artemisia leucodes Schrenk. depending on the place of growth (for air-dry raw materials).

	№
	Growing place
	Phase
	Leukomizin content, %

	1
	Desert Moyynkum, Shuy district of Zhambyl region
	Budding
	0,22

	2
	Sands of the Kapchagai reservoir, Ili district of Almaty region
	Budding
	0,10

	3
	Sands of Malaysary, Kerbulak district of Almaty region
	Budding
	0,05



The analysis of raw materials showed that in samples collected from different habitats, the quantitative yield of leukomizin differs significantly. Thus, in a sample collected in the vicinity of the Kapchagai reservoir, the content of leukomizin is 0.10%, and from the Moyinkum desert - 0.22%
Thus, the quantitative yield of leukomizin was noted in Artemisia leucodes Schrenk., growing in the Moyinkum desert (Shuisky district, Zhambyl region), and the Kapchagai and Malaysaryn thickets land are the most promising for the preparation of raw materials (Almaty region).

6.2 Trade analysis of species of the genus Artemisia L. (subgenus Seriphidium (Bess.) Rouy.)

Most of the plants of the flora of Kazakhstan are a source of biologically active substances, which can be considered as promising species for use in the production of medicines, while the raw material must meet all quality standards and requirements. One of these requirements is trade analysis, which determines the authenticity and quality of raw materials.
We have carried out a study for the authenticity and quality of the raw materials Artemisia schrenkiana Ledeb., Artemisia nitrosa Weber., Artemisia leucodes Schrenk., Artemisia pauciflora Weber., Artemisia terrae-albae Krasch., Artemisia gracilescens Krasch. & Iljin., Artemisia transiliensis Poljakov., Artemisia karatavica Krasch. & Abolin ex Poljakov, Artemisia cina Berg ex Poljakov, Artemisia kasakorum (Krash.) Pavl. according to the standard methods of the State Pharmacopoeia of the Republic of Kazakhstan: "Rules for the acceptance of medicinal plant materials and sampling methods", consisting of three stages: acceptance of raw materials, sampling, analysis of analytical samples.
Trade analysis was carried out according to the following pharmacopoeial indicators: determination of moisture content; determination of total ash content; determination of the ash content, insoluble in 10% hydrochloric acid; determination of crushing; determination of the degree of infestation of raw materials by barn pests. Results of testing the trade indicators of 10 plant species of the subgenus Seriphidium (Bess.) Rouy. are presented in Table 6.

Table 6 - Metrological characteristics of the results of the trade analysis of plants of 10 plant species of the subgenus Seriphidium (Bess.) Rouy.

	Species

	Trade analysis of plants

	
	Humidity,
%
	Metrological characteristics
	Ash,%
	Metrological characteristics
	Ash, not
soluble in HCl
	Metrological characteristics

	1
	2
	3
	4
	5
	6
	7

	Artemisia  schrenkiana Ledeb.
	7,61
	Хср=7,45
S=0,214
Sх=0,096
t(95%, f)=2,78
Δx=0,266
	3,18
	Хср=3,352
S=0,168
Sх=0,075
t(95%, f)=2,78
Δx=0,209
	2,08
	Хср=2,148
S=0,048
Sх=0,022
t(95%, f)=2,78
Δx=0,06

	
	7,12
	
	3,26
	
	2,18
	

	
	7,38
	
	3,44
	
	2,12
	

	
	7,46
	
	3,60
	
	2,20
	

	
	7,66
	
	3,28
	
	2,16
	

	Artemisia  nitrosa Weber.
	8,32
	Хср=8,516
S=0,200
Sх=0,089
t(95%, f)=2,78
Δx=0,248
	4,92
	Хср=4,792
S=0,103
Sх=0,046
t(95%, f)=2,78
Δx=0,128
	1,22
	Хср=1,248
S=0,099
Sх=0,045
t(95%, f)=2,78
Δx=0,124

	
	8,46
	
	4,88
	
	1,18
	

	
	8,82
	
	4,74
	
	1,14
	

	
	8,38
	
	4,68
	
	1,38
	

	
	8,60
	
	4,74
	
	1,32
	

	Artemisia leucodes Schrenk.
	6,88
	Хср=6,432
S=0,360
Sх=0,161
t(95%, f)=2,78
Δx=0,448
	5,42
	Хср=5,52
S=0,189
Sх=0,085
t(95%, f)=2,78
Δx=0,235
	2,10
	Хср=2,1
S=0,076
Sх=0,034
t(95%, f)=2,78
Δx=0,095

	
	6,76
	
	5,68
	
	2,14
	

	
	6,18
	
	5,74
	
	2,06
	

	
	6,10
	
	5,28
	
	2,00
	

	
	6,24
	
	5,48
	
	2,20
	

	Artemisia pauciflora Weber.
	9,12
	Хср=9,344
S=0,189
Sх=0,085
t(95%, f)=2,78
Δx=0,236
	4,38
	Хср=4,56
S=0,258
Sх=0,115
t(95%, f)=2,78
Δx=0,3204
	0,96
	Хср=0,956
S=0,048
Sх=0,021
t(95%, f)=2,78
Δx=0,059

	
	9,20
	
	4,60
	
	0,90
	

	
	9,42
	
	4,82
	
	0,92
	

	
	9,38
	
	4,78
	
	0,98
	

	
	9,60
	
	4,22
	
	1,02
	

	
 Artemisia terrae-albae Krasch.
	8,24
	Хср=8,40
S=0,177
Sх=0,079
t(95%, f)=2,78
Δx=0,220
	3,80
	Хср=3,708
S=0,176
Sх=0,079
t(95%, f)=2,78
Δx=0,219
	0,86
	Хср=0,888
S=0,064
Sх=0,029
t(95%, f)=2,78
Δx=0,080

	
	8,20
	
	3,68
	
	0,94
	

	
	8,42
	
	3,42
	
	0,88
	

	
	8,54
	
	3,76
	
	0,80
	

	
	8,60
	
	3,88
	
	0,96
	

	Artemisia gracilescens Krasch. & Iljin.
	7,40
	Хср=7,42
S=0,180
Sх=0,081
t(95%, f)=2,78
Δx=0,224
	4,04
	Хср=4,108
S=0,052
Sх=0,023
t(95%, f)=2,78
Δx=0,065
	1,04
	Хср=1,108
S=0,048
Sх=0,022
t(95%, f)=2,78
Δx=0,060

	
	7,18
	
	4,12
	
	1,16
	

	
	7,62
	
	4,08
	
	1,08
	

	
	7,34
	
	4,12
	
	1,12
	

	
	7,58
	
	4,18
	
	1,14
	

	Artemisia transiliensis Poljakov.
	8,36
	Хср=8,6
S=0,179
Sх=0,08
t(95%, f)=2,78
Δx=0,222
	5,46
	Хср=5,396
S=0,192
Sх=0,086
t(95%, f)=2,78
Δx=0,238
	2,28
	Хср=2,264
S=0,046
Sх=0,020
t(95%, )=2,78
Δx=0,057

	
	8,48
	
	5,12
	
	2,20
	

	
	8,64
	
	5,30
	
	2,32
	

	
	8,80
	
	5,48
	
	2,28
	

	
	8,72
	
	5,62
	
	2,24
	

	Artemisia karatavica Krasch. & Abolin ex Poljakov
	7,42
	Хср=7,548
S=0,200
Sх=0,089
t(95%, f)=2,78
Δx=0,249
	4,60
	Хср=4,416
S=0,176
Sх=0,079
t(95%, f)=2,78
Δx=0,219
	1,52
	Хср=1,568
S=0,070
Sх=0,031
t(95%, f)=2,78
Δx=0,087

	
	7,86
	
	4,16
	
	1,60
	

	
	7,34
	
	4,32
	
	1,66
	

	
	7,60
	
	4,48
	
	1,58
	

	
	7,52
	
	4,52
	
	1,48
	

	Artemisia cina Berg ex Poljakov
	9,10
	Хср=9,36
S=0,198
Sх=0,089
t(95%, f)=2,78
Δx=0,247
	3,40
	Хср=3,436
S=0,135
Sх=0,060
t(95%, f)=2,78
Δx=0,167
	1,08
	Хср=1,252
S=0,109
Sх=0,049
t(95%, f)=2,78
Δx=0,136

	
	9,28
	
	3,36
	
	1,22
	

	
	9,32
	
	3,28
	
	1,32
	

	
	9,62
	
	3,62
	
	1,28
	

	
	9,48
	
	3,52
	
	1,36
	

	Artemisia kasakorum (Krash.) Pavl.
	9,38
	Хср=9,492
S=0,183
Sх=0,082
t(95%, f)=2,78
Δx=0,228
	4,02
	Хср=4,176
S=0,108
Sх=0,048
t(95%, f)=2,78
Δx=0,133
	2,32
	Хср=2,22
S=0,08
Sх=0,036
t(95%, f)=2,78
Δx=0,099

	
	9,60
	
	4,16
	
	2,28
	

	
	9,40
	
	4,20
	
	2,12
	

	
	9,32
	
	4,18
	
	2,18
	

	
	9,76
	
	4,32
	
	2,20
	



Some trade research indicators of 10 species of plants of the subgenus Seriphidium (Bess.) Rouy have been determined: humidity (6.43-9.36%); total ash (3.35-5.52%); ash, insoluble in 10% hydrochloric acid solution (0.88-2.26%).
The analysis of microelement composition of plants of the subgenus Seriphidium (Bess.) Rouy was carried out (Table 7).
The identified insignificant differences in the content of certain elements can be explained by different conditions of plant growth (mineral composition of soils, the level of technogenic load, etc.). According to the composition of microelements of the investigated objects, it can be determined as a fairly safe and environmentally friendly raw material [34].
Thus, the good quality of plant raw materials was determined, trade research parameters were established and the quantitative content of trace elements in 10 species of plants of the subgenus Seriphidium (Bess.) Rouy. was studied. The obtained numerical indicators of the studied species can be used in the development of quality standards and the preparation of regulatory documents for raw materials.
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Table 7 - The quantitative content of microelements in plants of 10 plant species of the subgenus Seriphidium (Bess.) Rouy.
	Name of objects
	Artemisia schrenkiana Ledeb.
	Artemisia nitrosa Weber.
	Artemisia leucodes Schrenk.
	Artemisia pauciflora Weber.
	Artemisia terrae-albae Krasch.
	Artemisia gracilescens Krasch. & Iljin.
	Artemisia transiliensis Poljakov.
	Artemisia karatavica Krasch. & Abolin ex Poljakov
	Artemisia cina Berg ex Poljakov
	Artemisia kasakorum (Krash.) Pavl.

	Micro and macronutrients
	mg/kg
	mg/kg
	mg/kg
	mg/kg
	mg/kg
	mg/kg
	mg/kg
	mg/kg
	mg/kg
	mg/kg

	Phosphorus (P)
	<700
	<1000
	<800
	<1000
	<700
	<900
	<1000
	<800
	<1000
	<700

	Barium (VA)
	<500
	<400
	450
	<600
	<400
	<550
	<600
	<700
	<450
	<800

	Boron (B)
	<600
	<500
	400
	<400
	<600
	<500
	<400
	<600
	<400
	<500

	Beryllium (Be)
	0,6
	<0,7
	0,4
	<0,5
	<0,7
	0,4
	0,5
	0,6
	0,4
	0,6

	Tungsten (W)
	<7
	<4
	< 6
	< 5
	<5
	< 4
	< 5
	<5
	<8
	< 4

	Bismuth (Bi)
	<2
	<3
	< 2
	< 2
	<4
	< 2
	< 3
	<3
	<3
	< 2

	Vanadium (V)
	<4
	<5
	<15 
	<10
	<4
	<20
	<5
	<10
	<5
	<15

	Cobalt (Co)
	<3
	<1
	<2
	<3
	<2
	<2
	<3
	<3
	<2
	<1

	Cadmium (Cd)
	<4
	<8
	<3
	< 4
	<7
	 < 5
	< 4
	<5
	<8
	< 3

	Lithium (Li)
	<10
	<6
	<5
	<10
	<20
	<8
	<10
	<20
	<6
	<15

	Copper (Cu)
	<60
	<50
	<50
	<50
	<50
	<70
	<50
	<80
	<70
	<50

	Manganese (Mn)
	<600
	<500
	<700
	<900
	<500
	<600
	<800
	<700
	<500
	<900

	Molybdenum (Mo)
	<8
	<3
	<7
	<5
	<5
	<8
	<7
	<6
	<8
	<5

	Nickel (Ni)
	<6
	<4
	<6
	<8
	<7
	<6
	<8
	<5
	<7
	<7

	Scandium (Sc)
	<4
	<4
	<4
	<3
	<5
	< 7
	<3
	<6
	<6
	<4

	Antimony (Sb)
	<20
	<15
	< 25
	< 15
	<15
	< 20
	< 25
	<25
	<20
	< 15

	Strontium (Sr)
	<500
	<400
	300
	<600
	<500
	<500
	<400
	<500
	<500
	<600

	Silver (Ag)
	<0,5
	<0,7
	<0,7
	<0,4
	<0,8
	<0,5
	<0,7
	<0,6
	<0,7
	<0,5

	Lead (Pb)
	<40
	<15
	15
	<30
	<20
	<20
	<30
	<30
	<15
	<4

	Tin (Sn)
	<4
	<3
	<6
	<3
	<5
	<4
	<6
	<3
	<3
	<6

	Titanium (Ti
	<500
	<300
	<400
	<600
	<400
	<400
	<400
	<500
	<300
	<400

	Chromium (Cr)
	<30
	<30
	<10
	<20
	<15
	<20
	<20
	<30
	<30
	<20

	Zirconium (Zr)
	<50
	<30
	<50
	<20
	<20
	<40
	<40
	<30
	<40
	<50

	Zinc (Zn)
	<150
	<100
	<70
	<60
	<100
	<150
	<200
	<150
	<200
	<100

	Germanium (Ge)
	<1
	<1
	< 2
	<1
	<1,5
	< 1
	<2
	<2
	<1,5
	< 1



7. Chemical study of species of the genus Artemisia L. and determination of chemotaxonomic markers

Subgenus of Seriphidium (Bess.) Rouy. widespread in the eastern and western hemispheres, out of 41 chemically studied species, 37 have sesquiterpene lactones. Among the studied species of this subgenus, α-santonin is the most common sesquiterpene lactone in Central Asian species. In wormwoods of the subgenus Seriphidium (Bess.) Rouy. mainly contains sesquiterpene lactones of the eudesmanic type, however, in Artemisia porrecta Krasch. ex Poljakov, Artemisia cana Pursh., Artemisia juncea Kar. et Kir., Artemisia lercheana Web., Artemisia tridentate Nutt. sesquiterpene lactones of the germacrane type were found [35].
For determination of chemotaxonomic markers of 10 species of wormwood of the subgenus Seriphidium (Bess.) Rouy. extraction with organic solvents was carried out with heating. The resulting sums of extractives were chromatographed on a silica gel column at an extract - sorbent ratio (1:15). The column was eluted with petroleum ether followed by an increase in its polarity. The structure of the isolated sesquiterpene lactones was established on the basis of literature data and IR-, UV-, NMR 1H, 13C-spectra, two-dimensional NMR 1H-1H, 13C-1H spectroscopy (COZY, COLOC).
From Artemisia schrenkiana Ledeb., Artemisia nitrosa Weber., Artemisia pauciflora Weber., Artemisia terrae-albae Krasch., Artemisia gracilescens Krasch. & Iljin., Artemisia transiliensis Poljakov., Artemisia karatavica Krasch. & Abolin ex Poljakov, Artemisia cina Berg ex Poljakov, Artemisia kasakorum (Krash.) Pavl. sesquiterpene lactones α-sanotin (9), β-santonin (10), nitrosine (12), artemin (11), artepaulin (13), artemisin (14), gratsilin (15), argracin (16), tauremizin (10 ) were isolated.
	

	

	



	 (10) 
	(12)
	(13)

	


	

	


	(14)
	(15)
	(16)


Out of the ten studied species of wormwood of the subgenus Seriphidium (Bess.) Rouy. α-santonin was found only in nine species, with the exception of Artemisia leucodes Schrenk. from which sesquiterpene lactones of the guaian type were isolated: leukomizin (17), matricarin (18), 5β (H) -austricin (19), anhydroaustricin (20), grossmizin (21).38

	

	

	

	


	(17) R=H,
(18) R=OCOCH3
	 (19)

	(20)
	(21)



In turn, according to the literature data Artemisia leucodes Schrenk. contains sesquiterpene lactones of the guaian type [33]. As it can be seen, Artemisia leucodes Schrenk. differs significantly by the composition of sesquiterpene lactones from other species of wormwood of the subgenus Seriphidium (Bess.) Rouy., which are characterized by the presence of sesquiterpene lactones with an eudesmane carbon backbone.
It is important to note that in the Junceum Poljak. of the subgenus Seriphidium (Bess.) Rouy., in addition to Artemisia leucodes Schrenk., there are Artemisia juncea Kar. et Kir. and Artemisia deserti Krash., in which guaianolides are found. Moreover, the species of the subgenus Seriphidium (Bess.) Rouy. are mainly characterized by eudesmanolides. While sesquiterpene lactones of the guaian type are characteristic of the species of the section Artemisia L. of the subgenus Artemisia L. and therefore the section Junceum Poljak. may be closely related to the subgenus Artemisia L. [36].
According to the results of phylogenetic studies carried out by J. Valles et al. [37], Artemisia leucodes Schrenk. is outside the subgenus Seriphidium (Bess.) Rouy., included in the Junceum Poljakov section. Researchers [38] carried out a phylogenetic reconstruction and determined that Artemisia juncea and Artemisia leucodes Schrenk. are evolutionarily closer to each other, and Artemisia deserti is their related species and suggest that Artemisia leucodes Schrenk., Artemisia juncea and Artemisia deserti should be excluded from Seriphidium (Bess.) Rouy. into a separate subgenus.
Thus, based on the data obtained on the chemical composition of 10 species of wormwood of the subgenus Seriphidium (Bess.) Rouy., It can be concluded that the composition of sesquiterpene lactones in the species of the genus Artemisia L. indicates a close relationship between the subgenus Seriphidium (Bess.) Rouy. and Artemisia L. Their chemotaxonomic relationship is based on the presence in plants of the indicated subgenera of sesquiterpene lactones of three main structural types: germacranolides, eudesmanolides, guaianolides.
Literature data have shown that 1,8-cineole, beta-pinene, thujone, Artemisia ketone, camphor, caryophyllene, camphene, and germacrene D are the main components of most essential oils of the genus Artemisia L. [39].
Earlier, the authors [40-42] carried out a chemical study for the content of essential oils of plants of the subgenus Seriphidium (Bess.) Rouy., Artemisia karatavica Krasch. & Abolin ex Poljakov, Artemisia pauciflora Weber., Artemisia terrae-albae Krasch., Artemisia karatavica Krasch. & Abolin ex Poljakov, Artemisia cina Berg ex Poljakov, Artemisia karatavica Krasch. & Abolin ex Poljakov. The results of the study showed that the studied species are similar in the qualitative composition of the main components of camphor and 1,8-cineole.
To identify the relationship between the component composition of essential oils and the species of wormwood Artemisia schrenkiana Ledeb., Artemisia nitrosa Weber., Artemisia leucodes Schrenk., Artemisia pauciflora Weber., Artemisia terrae-albae Krasch., Artemisia gracilescensch. & Iljin., Artemisia transiliensis Poljakov., Artemisia karatavica Krasch. & Abolin ex Poljakov, Artemisia cina Berg ex Poljakov, Artemisia kasakorum (Krash.) Pavl. the essential oil was extracted by hydrodistillation on a Clevenger apparatus for 2 hours and the composition was analyzed by gas chromatography-mass spectrometry on a gas chromatograph with an Agilent 7890 / 5975C mass-selective detector.
Essential oils are mobile liquids with a specific odor, the yields of which are 0.08-0.51% in terms of air-dry materials. In the isolated essential oils of the studied plants, the following main components (in %) were identified by gas chromatography-mass spectrometry: 1,8-cineole (23.9-70.9), camphor (25.8-66.0), terpinen-4-ol (0.4-5.4), camphene (5.0-9.8), α-thujone (5.3-6.0).
It should be noted that essential oils of 10 types of wormwood are similar in their component composition, however, they differ in the qualitative content of components. Essential oils contain significant amounts of bicyclic monoterpenoids.
The quantitative content of 1,8-cineole and camphor in essential oils is observed in Artemisia schrenkiana Ledeb., Artemisia nitrosa Weber., Artemisia leucodes Schrenk., Artemisia terrae-albae Krasch., Artemisia transiliensis Poljakov., Artemisia pauciflora Artemis. cina Berg ex Poljakov., Artemisia karatavica Krasch. & Abolin ex Poljakov, Artemisia kasakorum (Krash.) Pavl., Artemisia gracilescens Krasch. & Iljin. 1,8-cineole prevails.
Thus, it was found that chemotaxonomic markers of the essential oil components of wormwood of the subgenus Seriphidium (Bess.) Rouy. are 1,8-cineole (3) and camphor (2), the quantitative content of which fluctuates up to 70.9 and 66.0%, respectively.


8 Normative documentation for medicinal raw materials Populus balsamifera L.

The quality of medicinal plant raw materials depends on quality control, the analysis methods used and the requirements set forth in the regulatory documents for medicinal raw materials.
In connection with the development of a new antimicrobial, anti-inflammatory, anti-paradontosis drug based on the sum of extractive substances of the Populus balsamifera L. buds it is necessary to assess the safety and quality of medicinal raw materials.
To submit regulatory documents to the National Center for Expertise of Medicines of the Ministry of Health of the Republic of Kazakhstan, a registration dossier has been developed on the general requirements for medicinal raw materials Populus balsamifera L.
According to the "Instructions for the collection and drying of herbs", harvesting is carried out before budding (March-April) of the buds, since during this period the greatest amount of biologically active substances accumulates.
Based on the pharmacognostic study of the medicinal raw material Populus balsamifera L., a quality specification has been developed based on the results of analyzes of 3 batches of raw materials in accordance with the requirements of the SP RK. The quality specification includes pharmacopoeial indicators: a description of the external signs of raw materials; microscopy to determine the diagnostic signs of balsam poplar buds; a qualitative reaction to the determination of flavonoids in raw materials; microbiological purity; quantitative determination of pinostrobin in the raw material was carried out by HPLC; foreign impurities; total ash; ash, insoluble in 10% hydrochloric acid; loss in mass on drying. These indicators are included in the analytical regulatory document (Appendix D, G).
This review has developed a registration dossier for state registration of balsam poplar buds.
The registration dossier includes: Analytical regulatory document for medicinal raw materials " Populus balsamifera L., buds"; explanatory note to the analytical regulatory document; validation of test methods for medicinal raw materials; stability test results for at least 3 series; labeling text for raw materials packaging.
In accordance with the approved procedure for the examination of medicinal products, acceptance of incoming documents and materials for examination within the framework of state registration, the registration dossier for raw material " Populus balsamifera L., buds" is submitted to the NCEM MH RK (outgoing letter No. 42 dated May 11, 2020, input . No. 14584-OZ dated May 13, 2020, NCEM MH RK).


CONCLUSION

As a result of the analysis of literature data on the project "Pharmacognostic studies of plants and chemosystematics of taxons of the family Asteraceae" (state registration number 0118RK00013), it can be concluded that there is no duplication, it can be confirmed the presence of novelty, in particular, on anatomical and morphological studies, histochemical study of 7 species plants of the genus Saussurea DC. and 21 plant species of the genus Artemisia Less.
When implementing this project in accordance with the action plan for 2018-2020, the following results were obtained:
1) Anatomical, morphological, histochemical and chemical studies of 7 plant species of the genus Saussurea DC were carried out.
Based on anatomical and morphological analysis of 7 plant species of the genus Saussurea DC. distinctive features are defined: stems are straight, ribbed-angular. The leaves are alternate, almost entire, unequally notched-toothed. Baskets are bell-shaped or cylindrical, mostly small, numerous, collected in shields. Anatomy: sclerenchyma is recyclical, located above the vascular bundles, stomata are single, surrounded by 3-7 cells, glandular trichomes are single or multicellular, mainly on the lower side of the leaf.
For the first time, a histochemical analysis was carried out to detect secondary metabolites in leaves and flowers in the studied plant species of the genus Saussurea DC. The localization of sesquiterpene lactones and flavonoids was identified.
2) For the first time, a comparative analysis of anatomical, morphological and diagnostic features, as well as the results of histochemical studies, were carried out for 6 species of the subgenus Artemisia Less., 5 species of the subgenus Dracunculus (Bess.) Rydb. and 10 species of the subgenus Seriphidium (Bess.) Rouy. It was found that the studied species of subgenera differ in the shape of leaves, the number and structure of vascular bundles, pubescence (presence or absence, type of hairs), the type of stomatal apparatus, and the shape of epidermal cells.
As a result of histochemical analysis, the sites of localization of sesquiterpene lactones, flavonoids, coumarins, essential oils in the organs of plants of the subgenera Artemisia Less., Dracunculus (Bess.) Rydb and Seriphidium (Bess.) Rouy. were revealed for the first time. It was found that sesquiterpene lactones, flavonoids are localized in the petals of the inflorescence, essential oils - in the epidermal and parenchymal cells of the leaf mesophyll. In the studied species of the subgenus Dracunculus (Bess.) Rydb. localization of coumarins and flavonoids was found in inflorescence petals, epidermal cells, trichomes, parenchymal cells of the leaf mesophyll. For the studied species of the subgenus Seriphidium (Bess.) Rouy. localization sites of essential oils were found in phloem, cambium, epidermal cells, trichomes, mechanical sclerenchymal tissues of the leaf. Sesquiterpene lactones are localized in the mesophyll, vascular bundles, epidermis, sclerenchymal tissues of the leaf and in the xylem and petals of the inflorescence.
3) For the first time, a comparative qualitative study of the component composition of 7 plant species of the genus Saussurea DC. was carried out. At the same time, it was found that the studied plant species in various quantities contain from 12 to 14 groups of biologically active substances.
4) Based on the results of a chemical study of the aerial parts of 7 plant species of the genus Saussurea DC. the sesquiterpene lactone cynaropicrin was determined to be a chemotaxonomic marker of plants of the genus Saussurea DC. For plants of the subgenus Artemisia Less. and Dracunculus (Bess.) Rydb. sesquiterpene lactones and coumarins were identified as chemotaxonomic markers of the studied taxons. For 10 plant species of the subgenus Seriphidium (Bess.) Rouy. the chemotaxonomic marker is eudesmanic sesquiterpene lactone α-santonin, and in essential oil, the monoterpenoids 1,8-cineole and camphor.
5) The places of growth of 7 species of plants of the genus Saussurea DC. have been identified, it has been established that these species grow in Eastern and Central Kazakhstan. The places of growth were identified and the assessment of the exploitable reserves of Artemisia annua L. in the territory of the Almaty region was carried out. Areas of growth were identified and the exploitable reserves of Artemisia leucodes Schrenk. on the territory of Almaty and Zhambyl regions were estimated.
6) According to the results of the trade analysis and determination of the quantitative content of microelements in plants of the genus Saussurea DC., Subgenera Artemisia Less., Dracunculus (Bess.) Rydb., Seriphidium (Bess.) Rouy. it was determined that the raw materials of the studied plant species are safe and environmentally friendly.
7) A pharmacognostic study and standardization of raw materials Peganum harmala L., Populus balsamifera L. were carried out and analytical normative documents were developed for raw materials " Peganum harmala L., roots" and " Populus balsamifera L., buds".
8) Regulatory documents for the buds of balsam poplar are presented in the NCEM MH RK (outgoing letter No. 42 dated May 11, 2020, input No. 14584-OZ dated May 13, 2020, NCEM MH RK).
During the reporting period, 7 scientific works were published, of which 3 articles in peer-reviewed foreign journals with an impact factor included in the Scopus database, 2 articles in peer-reviewed domestic journals with an impact factor, abstracts in the materials of an international conference, 2 applications were submitted for document and developed 2 analytical regulatory documents for raw materials. 
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APPENDIX  А 

Technical specification and work schedule

Appendix 1.2
to the Supplementary Agreement
No. 2 dated _______2018
for grant funding

TECHNICAL SPECIFICATIONS AND
CALENDAR WORK PLAN

Under contract No. 79 dated March 02, 2018

1. JSC “International Research and Production Holding “Phytochemistry”

1.1 The priority direction: 4 “Life and Health Sciences”
1.2 The specialized scientific direction: 4.1 “Fundamental and applied research in the field of biology: physiological, biochemical and molecular-genetic mechanisms of the life of plants, animals and humans, their adaptation to biotic and abiotic factors of the habitat”.
1.3 On the topic of the project: №AP05133096 “Pharmacognostic studies of plants and chemosystematics of taxa of the Asteraceae family”.
1.4 Project amount: for 2018 year - 18,547,460 (eighteen million five hundred forty-seven thousand four hundred sixty) tenge; for 2019 year - 13,064,660.74 (thirteen million sixty-four thousand six hundred sixty) tenge 74 tiyn; for 2020 year - 12,688,989.36 (twelve million six hundred eighty-eight thousand nine hundred eighty-nine) tenge 36 tiyn.
2. Characteristics of scientific and technical products by qualification characteristics and economic indicators
2.1 Direction of work: pharmacognosy, chemistry.
2.2 Area of application: biology, pharmacy. 
2.3 The final specific result for 2018-2020: Data of anatomical, morphological and diagnostic features, micropreparations of plant organs. Results of chemical and merchandising research of plants to determine a chemotaxonomic marker. Normative document.
2.4 Patentability: Patentable.
2.5 Scientific and technical level (novelty): High.
2.6 The use of scientific and technical products is carried out by: the Contractor.
2.7 Type of use of the result of scientific and (or) scientific and technical activity: scientific publications, reports, regulatory document.

	Code of objective, stage
	Name of work under the Agreement and the main stages of its implementation
	Period of execution
	Expected result

	
	
	start
	end
	

	1
	Comparative analysis of structural, morphological and diagnostic characteristics, histochemical studies of 3 species of the genus Saussurea DC.
	January
2018 
	I quarter
2018 
	A comparative analysis of structural, morphological and diagnostic characteristics, histochemical studies of 3 species of the genus Saussurea DC. will be carried out. Data of anatomical, morphological and diagnostic features, micropreparations of plant organs of the genus Saussurea DC.

	2
	Comparative analysis of structural, morphological and diagnostic characteristics, histochemical studies of 4 species of the genus Saussurea DC.
	II quarter 2018
	II quarter 2018
	Comparative analysis of structural, morphological and diagnostic characteristics, histochemical studies of 4 species of the genus Saussurea DC will be carried out. Data of anatomical, morphological and diagnostic characteristics, micropreparations of plant organs of the genus Saussurea DC.

	3
	Identification of habitats, assessment of plant reserves and merchandising analysis of plant species of the genus Saussurea DC.
	III quarter 2018
	III quarter
2018
	Locations of growth, assessment of plant reserves and merchandising analysis of plant species of the genus Saussurea DC. will be identified. Data on the identification of ranges, stock assessment and merchandising analysis of plants of the genus Saussurea DC.

	4
	Chemical study of plants of the genus Saussurea DC. and determination of chemotaxonomic markers (determination of species identification of raw materials).
	IV quarter
2018
	November 1,
2018
	A chemical study of plants of the genus Saussurea DC. will be carried out and chemotaxonomic markers (determination of species identification of raw materials) will be defined.
Results of the chemical composition of plants of the genus Saussurea DC. and data on chemotaxonomic markers. 

	5
	Comparative analysis of anatomical, morphological and diagnostic features, and histochemical results of the study of 5 species of the subgenus Artemisia Less.
	January
2019
	I quarter
2019
	A comparative analysis of the anatomical, morphological and diagnostic features and histochemical results of the study of 5 species of the subgenus Artemisia Less. will be carried out. Data of anatomical, morphological and diagnostic features, and micropreparations of plant organs of the subgenus Artemisia Less.

	6
	Comparative analysis of anatomical, morphological and diagnostic features and histochemical results of the study of 5 species of the subgenus Dracunculus (Bess.) Rybd. 
	II quarter 2019
	II quarter 2019
	A comparative analysis of the anatomical, morphological and diagnostic features and histochemical results of the study of 5 species of the subgenus Dracunculus (Bess.) Rybd. will be carried out. Data of anatomical, morphological and diagnostic features and micropreparations of plant organs of the subgenus Dracunculus (Bess.) Rybd. 


	7
	Identification of habitats, assessment of plant reserves and merchandising analysis of species of the subgenera Artemisia Less. and Dracunculus (Bess.) Rybd. Preparation of a scientific publication.
	III quarter
2019
	III quarter
2019
	Areas of growth, assessment of plant reserves and merchandising analysis of species of the subgenera Artemisia Less and Dracunculus (Bess.) Rybd. will be identified. 
Data on the study of ranges, assessment of stocks and merchandising analysis of plants of the subgenera Artemisia Less. and Dracunculus (Bess.) Rybd.
An article will be published in a peer-reviewed domestic scientific journal with a non-zero impact factor.

	8
	Pharmacognostic study and standardization of raw materials of Peganum harmala L.
Study of the structural features of sesquiterpene lactones and taxonomy of the subgenera Artemisia Less. and Dracunculus (Bess.) Rybd.
Preparation of a scientific publication and an annual report.
	IV
quarter 2019
	November 1,
2019
	Pharmacognostic study and standardization of Peganum harmala L. raw materials will be carried out. Structural features of sesquiterpene lactones and taxonomy of the subgenus Artemisia Less will be studied. and Dracunculus (Bess.) Rybd. Quality specification of raw material.
Analytical Normative Documents (AND) for "Roots of Peganum harmala L.". Results of determining the chemical composition of plant species of the subgenera Artemisia Less. and Dracunculus (Bess.) Rybd.
An article will be published in a peer-reviewed foreign scientific journal, indexed in the Web of Science, Spinger or Scopus databases with a non-zero impact factor. Annual report

	9
	Comparative analysis of anatomical, morphological and diagnostic features, and the results of histochemical studies of 5 species of the subgenus Seriphidium (Bess.) Rouy.
	January
2020
	I quarter
2020
	A comparative analysis of anatomical, morphological and diagnostic signs and results of histochemical studies of 5 species of the subgenus Seriphidium (Bess.) Rouy. will be carried out. Data of anatomical, morphological and diagnostic signs, and micropreparations of individual organs of plants of the subgenus Seriphidium (Bess.) Rouy.

	10
	Comparative analysis of anatomical, morphological and diagnostic features, and the results of histochemical studies of 5 species of the subgenus Seriphidium (Bess.) Rouy. Pharmacognostic study and standardization of raw materials of Populus balsamifera L.
	II quarter
2020
	II quarter 2020
	A comparative analysis of anatomical, morphological and diagnostic features, and the results of histochemical studies of 5 species of the subgenus Seriphidium (Bess.) Rouy. will be carried out. Pharmacognostic study and standardization of Populus balsamifera L. raw materials will be carried out. Data of anatomical, morphological and diagnostic features, and micropreparations of individual organs of plants of the subgenus Seriphidium (Bess.) Rouy. Quality specification of raw material. Analytical Normative Document (AND) "Populus balsamifera L. buds".

	11
	Identification of habitats, assessment of plant reserves and merchandising analysis of plant species of the genus Artemisia L. (subgenus Seriphidium (Bess.) Rouy.). Preparation of a scientific publication and an application for a title of protection.
	III quarter
2020
	III quarter
2020
	Areas of growth, assessment of plant resources and merchandising analysis of plants species of the genus Artemisia L. (subgenus Seriphidium (Bess.) Rouy.) will be identified.
Data on the determination of ranges, assessment of reserves and merchandising analysis of plants of the genus Artemisia L. (subgenus Seriphidium (Bess.) Rouy.).
An article will be published in a peer-reviewed domestic scientific journal with a non-zero impact factor.
Application for a title of protection.

	12
	Chemical study of species of the genus Artemisia L. and determination of chemotaxonomic markers (determination of species identification of raw materials). Submission of regulatory documents for medicinal raw materials to the NCEMMD MH RK. Preparation of a scientific publication and a final report.
	IV quarter 2020
	November 1,
2020
	A chemical study of the species of the genus Artemisia L. will be carried out and chemotaxonomic markers will be determined (determination of species identification of raw materials). Normative documents for medicinal raw materials will be presented to NCEMMD MH RK. Chemical composition of species of the genus Artemisia L. and data of chemotaxonomic markers. Normative documents. An article will be published in a peer-reviewed foreign scientific journal, indexed in the Web of Science, Spinger or Scopus databases with a non-zero impact factor. Final report.
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APPENDIX  B
List of published works 

Patents and applications

1.  Application for obtaining a patent of the Republic of Kazakhstan No. 2019 / 0484.1 dated 09.07.2019 G. S. Adekenova, G. K. Asanova, S. M. Adekenov. Method for obtaining regenerant plants of bipinnate cornflower (Centaurea bipinnatifida (Trautv.) Tzvel.). Заявка на получение патента РК № 2019/0484.1 от 09.07.2019 г. Адекенова Г.С., Асанова Г.К., Адекенов С.М. Способ получения растений-регенерантов василька двоякоперистого (Centaurea bipinnatifida (Trautv.) Tzvel.).
2. Application for a patent of the Republic of Kazakhstan No. 2020 / 0698.1 dated 12.10.2020 Adekenov S.M., Asanova G.K., Shaushekov Z.K. Method of micropropagation of karatu wormwood (Artemisia karatavica Krasch. & Abolin ex Poljakov). Заявка на получение патента РК № 2020/0698.1 от 12.10.2020 г. Адекенов С.М., Асанова Г.К., Шаушеков З.К. Способ микроклонального размножения полыни каратуской (Artemisia karatavica Krasch. & Abolin ex Poljakov)

Scientific articles and abstracts

1. Adekenov S.M., Shaimerdenova Zh.R., Ermekkyzy A. Anatomical study and histochemical analysis of Artemisia leucodes Schrenk. // Fitoterapia. – Vol. 146. – 2020. – Р. 1-6 (impact factor Scopus – 2.527). 
2. Adekenov S.M., Asanova G.K., Akhtayeva N.Z., Akhtayeva A.B., Aidosova S.S. Anatomical and morphological characteristics of species of the subgenus Artemisia L. // South African Journal of Botany. – 2020. – 133. – P. 296-300 (impact factor Scopus – 1.792). 
3. Aidosova S.S., Akhtaeva N.Z., Tuleuova G.Kh., Ahmetova A.B. Tazhibay А.М., Shaushekov Z.K., Shurupova M.N., Adekenov S.M. Comparative morphological and anatomical characteristics of Saussurea amara (L.) DC. and Saussurea salsa (Pall.) Spreng. // Pakistan Journal of Botany. – Vol. 51 (1). - 2019. - Р.213-219 (impact factor Scopus – 0.73). 
4. Shaushekov Z.K., Gabdullin E.M., Alibekov D.T., Adekenov S.M. Resource assessment of Saussurea salsa (Asteraceae) thickets in Central Kazakhstan // Vegetable resources. - 2019. - T. 55, No. 3. - P. 334-342 (RSCI impact factor - 0.331). Шаушеков З.К., Габдуллин Е.М, Алибеков Д.Т., Адекенов С.М. Ресурсная оценка зарослей Saussurea salsa (Asteraceae) в Центральном Казахстане // Растительные ресурсы. – 2019. – Т. 55, №3. – С. 334-342 (импакт фактор РИНЦ – 0,331).
5. Adekenov S.M., Gabdullin E.M., Khabarov I.A., Bekeev B.B., Shaushekov Z.K. Spreading of Artemisia annua L. and its content of artemisinin // News of the National Academy of Sciences of  the Republic of Kazakhstan. Series of biology and medicine – 2019. - №2 - Р. 42-48 (impact factor in Kazakhstan citation base 0.036).
6. Gabdullin E.M., Kupriyanov А.N., Adekenov S.M. Artemisia L. (Subgen. Seriphidium (Bess.) peterm. In Kazakh upland // News of the national academy of sciences of the Republic of Kazakhstan, series of biological and medical. – 2020. - 4(340). – С. 46-51 (impact factor in Kazakhstan citation base 0.036).
7. Gabdullin E.M., Ermekkyzy A., Shaimerdenova Zh.R., Adekenov S.M. Promising vicarious species of medicinal plants in the flora of Kazakhstan // International scientific conference "From a plant to a drug" June 4-5, 2020, Moscow. - P. 301-309. Габдуллин Е.М., Ермеккызы А., Шаймерденова Ж.Р., Адекенов С.М. Перспективные викарные виды лекарственных растений флоры Казахстана// Международная научная конференция «От растения до лекарственного препарата» 4-5 июня 2020 г., Москва. – С. 301-309.
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APPENDIX E 

CONCLUSIONS ON THE FULFILLMENT OF THE SEARCH REGULATIONS

In the conducted (domestic and foreign) patent search on the Elsevier database, Web of Science, Scopus, Springer,  specialized domestic and foreign peer-reviewed journals and specialized scientific literature, the materials of scientific and technical information related to the main areas of plant pharmacognostic research and chemosystematics taxa of the family Asteraceae were found.
As a result of the analysis of materials from the available literature it was determined that pharmacognostic studies and work on the chemotaxonomy of plants of the genus Saussurea DC. and Artemisia L. of the Asteraceae family are held at the Hong Kong Baptist University (Hong Kong), Central Research Institute of Ayurveda (India), Birla Institute of Technology, Mesra, Ranchi (India), Xinjiang Institute of Physics and Chemistry (Urumqi, China), Zhejiang University (China), Ishik University (Iraq), Basel University (Switzerland), Mohammed Premier University (Morocco), Liège University (Belgium), University of London (UK), South Cross University (Australia), Grigore T. Popa University of Medicine and Pharmacy (Romania), University of Regensburg (Germany), I.M.Sechenov Moscow State Medical University (Russia), Orenburg State Medical University (Russia), Lome University (Togo, West Africa), Institute of Marine Biochemistry, Academy of Sciences and Technology (VAST) (Vietnam), Institute of Plant Chemistry, Academy of Sciences of the Republic of Uzbekistan, Omsk State Medical Academy (Russia), Tomsk State University (Russia), Al-Farabi Kazakh National University.
Pharmacopoeial species of the genus Saussurea DC. - Saussurea lappa (Clarke), Saussurea involucrata Kar. et Kir., Saussurea laniceps Hand.-Mazz., Saussurea medusa Maxim. and the practically valuable Saussurea salsa Pall. Speng., Saussurea amara (L.), Saussurea neopulchella Lipsch. are being researched by scientists from scientific institutions of China, Hong Kong, India, Russia, Kazakhstan and other countries. Pharmacognostic studies have been carried out, including the morphological and anatomical features of the root, leaf, stem, inflorescences and pollen grains of these species. 
Artemisia absinthium L., Artemisia leucodes Shrenk., Artemisia glabella Kar. et Kir., Artemisia scoparia Waldts. et Kit., Artemisia annua L. are promising species of the genus Artemisia L. introduced into the pharmacopoeia. The available literature contains the results of the study of morphological, anatomical characteristics, chemical analyzes, the effectiveness of the use of the listed species. Also, valuable species such as Artemisia commutate Bess., Artemisia laciniata Willd., Artemisia obtusiloba Ledeb., Artemisia vulgaris L., Artemisia Siversiana Willd. and others. The results of anatomical, morphological and phytochemical studies of organs of promising plants can be used to include them as medicinal plant raw materials in official medicine.
The studies of patent and scientific and technical literature did not reveal information discrediting the novelty of the developments underlying the topic, and indicate the absence of duplication, the presence of scientific novelty and the practical significance of the topic developed.
The regulations have been chosen correctly and are fully implemented. The depth of search for patent information literature for more than 10 years is quite sufficient.
The information revealed during the patent information search confirms the relevance of the developed topic.




[image: ]


ФОРМА РЕГЛАМЕНТА ПОИСКА 

Регнламент поиска № 1

Наименование работы (темы) «Фармакогностические исследования растений и хемосистематика таксонов семейства Asteraceae».
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Этапы работы: фармакогностические исследования, определение видового статуса,  определение хемотаксономических характеристик растений подродов Artemisia Less. и Dracunculus (Bess.) Rydb., семейства Asteraceae.
Цель поиска информации: оценка патентной чистоты проводимых работ
Обоснование регламента поиска: фармакогностические исследования, определение видового статуса, определение хемотаксономических характеристик растений рода Saussurea DC. и подродов Artemisia Less., Dracunculus (Bess.) Rydb. и Seriphidium (Bess.) Rouy.
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	НТИ
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	3
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	6
	7
	8
	9
	10
	11
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Узбекистан,
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Пакистан
	
	
	«Journal of Ethnopharmacology.»,
«Phytochemistry Reviews», «Curr Opin Complement Alternat Med», « Pharmacogn Rev.», « Pharmacognosy Journal», « Microscopy Research and Technique», 
« International research journal of pharmacy», «Der Pharma Chemica», 
	
	
	
	
	
	10 лет  (2010– 2020 года)
	База данных Elsivier, Springer, Web of Science Direct, Scopus Chemweb
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ОТЧЕТ О ПОИСКЕ

В.1 Поиск проведен в соответствии с заданием темы: Фармакогностические исследования растений и хемосистематика таксонов семейства Asteraceae.
Руководитель проекта – доктор биологических наук, профессор С.С. Айдосова
В.2 Этап работы 
При необходимости
В.3 Сведения о выполнении регламента поиска (указывают степень выполнения регламента поиска, отступления от требований регламента, причины этих отступлений)
В.5 Предложения по дальнейшему проведению поиска и патентных исследований
В.6 Материалы, отобранные для последующего анализа

Таблица В. 6.1 – Патентная документация

	Предмет поиска (объект исследования, его составные части)
	Страна выдачи, вид и номер охранного документа. Классификационный индекс
	Заявитель (патентообладатель), страна. Номер заявки, дата приоритета, конвенционный приоритет, дата публикации*
	Название изобретения (полной модели, образца)
	Сведения о действии охранного документа или причина его аннулирования (только для анализа патентной чистоты)

	Фармакогностические исследования растений и хемосистематика таксонов семейства Asteraceae.

	-
	-
	-
	-



Патентная документация не обнаружена	
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	1
	2
	3
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	Вестник биотехнологии. – 
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	экдистероидсодержащих растений семейств Caryophyllaceae Juss. и Asteraceae Dumort.
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	2013. – Т. 9. - № 1. – С. 21-27.

	-//-
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	Басаргин Д.Д., Горовой П.Г.
	Turczaninowia. – 2012. – №15 (2). – С.102-113.


	-//-
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Таблица В.6.3 – Перечень покупных комплектующих изделий, по которым запрошена документация

	Дата запроса,
реквизиты письма запроса
	Наимено-вание и обозна-чение покупных комплектующих изделий
	Запрашиваемая документация (ответ о пи, выписка из отчета, ту, пф, выписка из пф)*. цель получения запрашиваемой документации
	Вид и номер документа, полученного при запросе или причина отказа, реквизиты письма-ответа.
	Наименование запрашиваемой организации или предприятия с указанием местонахождения (адрес)

	Комплектующие изделия не имеются, запрашивать сведения о комплектации не требуется.



Таблица В.6.4 — Количество опубликованных охранных документов по годам (изобретательская активность)

	Страна подачи заявки

	
Количество патентов, опубликованных заявок по годам подачи заявки (исключая патенты-аналоги)

	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	
	
	
	
	
	
	
	
	
	
	



Таблица В.6.5 — Взаимное патентование

	Национальная при-надлежность заявителя
	Страна патентования
	Количество патентов
	Всего

	
	
	Националь
ных патентов
	Запатентовано в других странах
	

	Не обнаружено



Таблица В.6.6 — География патентования объектов промышленной собственности исследуемыми фирмами (по патентам-аналогам)
	Наи-менование
фирмы-патенто вла-дельце
	Наи-менова-ние техни-ческого реше-ния (изобре-тения)
	Но-мер пер-вич-ной заяв-ки

	Дата приори-тета

	Дата публи-кации первич-ной заяв
ки

	Номера выданных патентов (поданных заявок) по странам выдачи


	Патентов-аналогов нет





ВЫВОДЫ О ВЫПОЛНЕНИИ РЕГЛАМЕНТА ПОИСКА

В проведенном (отечественном и зарубежном) патентном поиске по базе данных Elsevier, Web of Science, Scopus, Springer, специализированным отечественным и зарубежным реферируемым журналам и специализированной научной литературе  обнаружены   материалы научно-технической информации, имеющие отношение к основным направлениям по   фармакогностическому исследованию растений и хемосистематике таксонов семейства  Asteraceae.
В результате анализа материалов доступной литературы определено, что фармакогностические исследования и работы по хемотаксономии растений рода Saussurea DC. и Artemisia L. семейства Asteraceae проводятся в Гонконгском баптистском университете (Гонконг), Центральном исследовательском институте Аюрведы (Индия), Технологическом институте Бирла, Месра, Ранчи (Индия), Синьцзянском техническом институте физики и химии (Урумчи, Китай), Чжэцзянском университете (Китай), Университете Ишик (Ирак), Базельском университете (Швейцария), Университете Мохаммед Премьер (Марокко), Университете Liège (Бельгия), Лондонском университете (Великобритания), Университете Южного Кросс (Австралия), Медико-фармацевтическом университете “Grigore T. Popa” (Румыния), Университете Регенсбурга (Германия), Московском государственном медицинском университете им. И. М. Сеченова (Россия), Оренбургском государственном медицинском университете (Россия), Университете Ломе (Того, Западная Африка), Институте морской биохимии, Академии наук и технологий (VAST) (Вьетнам), Институте химии растительных веществ. Академии наук Республики Узбекистан, Омской государственной медицинской академии (Россия), Томском государственном университете (Россия), Казахском национальном университете им. Аль-Фараби.  
Фармакопейные виды рода Saussurea DC. - Saussurea lappa (Clarke), Saussurea involucrata Kar. еt Kir., Saussurea laniceps Hand.-Mazz.,  Saussurea medusa Maxim. и практически ценные виды  Saussurea salsa Pall. Speng., Saussurea amara (L.), Saussurea neopulchella Lipsch. исследуют ученые научных учреждений Китая, Гонконга, Индий, Россий, Казахстана и других стран. Проведены фармакогностические исследования, в том числе изучены морфологические и анатомические особенности корня, листа, стебля, соцветий и пыльцевых зерен данных видов. 
Artemisia absinthium L., Artemisia leucodes Shrenk., Artemisia glabella Kar. et Kir., Artemisia scoparia Waldts. et Kit., Artemisia annua L. являются перспективными видами рода Artemisia L., которые введены в фармакопею. В доступной литературе имеются результаты изучения морфологических, анатомических характеристик, химических анализов, эффективности применения перечисленных видов. Так же, изучаются ценные виды как Artemisia commutate Bess., Artemisia  laciniata Willd., Artemisia  obtusiloba Ledeb., Artemisia vulgaris L., Artemisia Siversiana Willd. и др. Результаты анатомо-морфологического и фитохимического изучения органов перспективных растений можно использовать для включения их как лекарственное растительное сырье в официальную медицину.
 	Проведенные исследования патентной и научно-технической литературы не выявили сведений, порочащих новизну разработок, положенных в основу темы, и свидетельствуют об отсутствии дублирования, наличии научной новизны и практической значимости разработанной темы.
Регламент выбран правильно, выполнен полностью. Глубина поиска патентно-информационной литературы более 10 лет вполне достаточна.
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APPENDIX F


Table 1 - Comparative characteristics of morphological characters of 5 plant species of the genus Seriphidium (Bess.) Rouy.

	Sprout part
	Characters
	Characteristics of the aerial organs

	
	
	Artemísia leucodes Schrenk.
	Artemísia nitrosa Weber.
	Artemísia pauciflora Weber.
	Artemísia terrae-albae Krasch.
	Artemísia Schrenkiana Ldb.

	1
	2
	3
	4
	5
	6
	7

	Stem

	Branching
	branching from the base, monodial
	from the middle branching, sympodial
	at the top branching
	at the top branching
	at the top branching

	
	Sectional shape
	rounded
	rounded
	ribbed
	ribbed
	ribbed

	
	Leaves arrangement
	alternate
	alternate
	alternate
	alternate
	alternate

	
	Height, cm
	30-60 (90)
	40-50
	10-25
	35-45
	30-50 (70)

	Leaves

	Leaf blade in outline
	rounded
	ovate-lanceolate
	ovoid
	ovoid
	broadly ovoid or broadly oblong

	
	Leaf blade shape
	dissected to the base into three palmate-pinnately-divided



	double pinnately dissected
	twice or three times pinnately dissected
	simply or double pinnately dissected
	thrice, rarely twice pinnately dissected

	
	Base shape
	at the base with ears, triply dissected into solid, linear lobules
	-
	-
	at the base with pinnately dissected ears
	-



Continuation of table 1
	1
	2
	3
	4
	5
	6
	7

	
	Ending leafy lobules
	lanceolate
	linear and threadlike-linear
	linear-lanceolate, short
	filiform-linear or linear, short
	lower spaced, the rest contiguous, narrowly linear or linear

	
	Length mm
	5-10
	3-5
	1.5
	2 (3)
	2-6

	
	Width, mm
	1-1.5
	0.5-1
	0.4-1
	0.4-1
	1.5

	
	Stem attachment
	medium stem leaves sessile
	lower stem long-petiolate, bracts sessile
	medium stem leaves sessile
	short-petiolate, medium-stemmed leaves sessile
	lower stem long-petiolate, others sessile

	Inflorescences
	Private
	basket
	basket
	basket
	basket
	basket

	
	General
	panicle long, loose with long branches directed obliquely upwards
	collected in a long, narrow, or wide panicle, with short lateral branches
	sedentary or on legs, in a typical form, directed upwards or rejected and drooping
	collected in a wide, loose panicle with lateral branches, usually almost horizontally deflected, sometimes drooping
	numerous, sedentary or short-legged, usually erect

	
	Peeling wrapper
	protruding hairs
	pubescence at the beginning of flowering almost glabrous, shiny
	punctate glandular, glabrous
	3-4 row, scarlet-convex, whitish with dense, cobweb hairs
	whitish, densely pubescent and punctate glandular

	
	Wrap leaf shape
	outer broadly triangular or ovoid, shorter than inner, inner elliptical or oblong
	external ovoid, much shorter than internal, internal oblong membranous fringed
	external ovoid small, slightly shorter than internal, internal oblong-elliptical
	external ovoid, small, much shorter than internal, internal oblong-ovate
	outer ovoid-elliptical, much shorter than inner ones, inner oblong-linear

	
	The nature of the basket receptacle
	narrowly filmy edged
	from the middle branching, sympodial
	filmy bordered
	filmy bordered
	filmy bordered





Table 2 - Comparative characteristics of morphological characters of 5 plant species of the genus Seriphidium (Bess.) Rouy.

	Sprout part
	Characters
	Characteristics of the aerial organs

	
	
	Artemísia gracilescens Krasch. et Iljin.
	Artemísia transiliensis Poljakov.
	Artemísia karatavica Krasch. et Abol. ex Poljak
	Artemísia kasakorum Krash.
	Artemísia cina Berg. ex Poljak.

	1
	2
	3
	4
	5
	6
	7

	Stem

	Branching
	at the top branching
	at the top branching
	at the top branching
	at the top branching
	at the top branching

	
	Sectional shape
	rounded
	ribbed
	rounded
	ribbed
	rounded

	
	Leaves arrangement
	alternate
	alternate
	alternate
	alternate
	alternate

	
	Height, cm
	15-30
	40-65 (80)
	35-60 (70)
	25-45
	18-30 (45)

	Leaves

	Leaf blade in outline
	oblong
	oblong
	ovoid
	oblong or oblong-ovate
	ovoid

	
	Leaf blade shape
	twice or three times pinnately dissected
	double pinnately dissected
	twice, three times pinnately dissected
	just feathery
	double pinnately dissected

	
	Base shape
	curved or upright at the base
	curved or upright at the base
	at the base ascending or erect
	at the bottom ascending
	fertile stems curved or erect at the base

	
	Ending leafy lobules
	threadlike linear
	narrow-linear
	narrow lanceolate
	whole or deeply cut
	narrow-linear

	
	Length, mm
	1-2
	3.5-6
	2.5-3 (5)
	(1) 2-4
	2.5-4

	
	Width, mm
	1
	1
	1-2
	1.5
	1-2





Continuation of table 2
	1
	2
	3
	4
	5
	6
	7

	
	Stem attachment
	medium stem leaves sessile
	bracts simple, linear, sessile
	upper bracts simple, sessile linear
	seated, upper one-piece, linear
	middle stem and lower bracts sessile

	Inflorescences
	Private
	basket
	basket
	basket
	basket
	basket

	
	General
	upwardly protruding, sessile, collected in a narrow pyramidal or impoverished spike-shaped panicle
	gathered in a narrow panicle
	gathered in a narrow panicle
	narrow or wide panicle
	collected in a narrow, oblong panicle

	
	Peeling wrapper
	grayish pubescent and punctate glandular
	grayish, densely cobweb tomentose pubescent
	grayish with thick cobweb felt
	woolly hairy
	green, naked, shiny

	
	Wrap leaf shape
	outer ovoid-elliptical or ovoid
	external ovoid
	external ovoid
	external ovoid
	external ovoid

	
	The nature of the basket receptacle
	filmy bordered
	filmy bordered
	filmy bordered
	filmy bordered
	filmy bordered
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The anice presens the resuts of  study o the morphological snd anaomical charscterisics of
six. speces o the subgenus Aremisia Les, (Artemisia absinthin L. Artenisia ann L., Aremisa
Fiida Wik Aremisia upesti L, Aremisa siewrsians Wild, Aremisia sontolnfois Torz. Ex
Boser ). Distinctive festures accodingto mrphologicalcharacteistcs are the shape and sz of the

et the ype of branchin o th s ae the typ o nflorescence. According 0 the azastrctre of

by Y onén o
oo

Margog:

e

-

he sface ofthe scral organs o the stdied 6 specice of lans o the subgenus At Less
isincive diagostic fstures are the absence o presence of pubescence and s narure (hic, el
ype o hars; the shape of he cals and the natue o the geneal surfce topogrphy (smooth,
inked, foldd, tc) of the idermis. Accocing o heanatomicl feaures, ey differ i hetype of
condacting bundis,the shap fthe cpiderma e, and the type of hir. e disgnostic stres
canbeusd o enity the o mterl ofthe stodied plantspcies.

©2020 548, Publed by Bisvir 8.l ighs reseved.

I Introduction

Acconding o the curent classfication th genws Artemisi L inthe
“Flra of the USSK" beongs to the Family Astracee Dumort. 1o the
subfunily Cardodese itan. to th tie Anthenideae Css s the
subtibe. Chrysantheminge O. Hoffm. and s dvided into theee
subgeners: Arimiia Less, Dracuncalus (Bes) Ryb., Sriphidian
(Bess) Rouy. The most mumerous is the subgenus Artemisia Less,
which i dividd into § section: Artemisa L., tellrianu (Ryébers)
Polak, Abroanum Bes, Absiothian DC., Arianacetum (Rzazade)
Polsk Specis of the subgenus Ariemisia Less. have hterogamic
anthodes. All flowers, and marginl pistlate and bisesusl dis are
fertle (Flora o the USSR, 1959;Flora of Kzakhstan, 196)

Many speces of this genus have an identicl. morphologial
characeistc, which makes it diffiult to sccuatly detemise the
speces belonging o Arteniia, Thercore, s more detaied
lastzucursl and anatonical study of some species of Artmisia wil
allow 1o esablish theie diffecenes. This will hlp to avoid eroncous
determinstions of psats with mediinl roperties, snd make the
production processofdrug based o them more et

“To dateamost 1o atenton has been paid o the application of the
antomicl structuce of Aremisia for the disgnosis of taxa
(Amelcherko et ol 1999). Although more and more often n the
Hieraure among the most relevant and promisng areas of botanical
research i called esearch o0 plant anatomy (Mokbi o e, 2002),
A partclaly impertant ask st enifypersistet fatuestht are
ot ity rlted o the inflsnce of g condions

Acconding 10 the erature daa, the morphologial and amstomical
festures of Artenisia absntisan L. and Ateiia anna L. e been
morestudied than i aher spcies o th subgenus Arkemisa Les, where
mportant asks e the sty of the characterisics of polen rainsand the
surface of the achene, the analyss ofthe e of sds geemivation and
muces formation, the sudy of the st anatomy, st morpholgy
and anatomy (Konovalik 1 2. 2012), e strcture vaibilly (Ocirova
etal 2013, thesudy of morphologcal and Manusript Fik Clickhee to
view linked Reernces anatomicl signs of drought olrane (Yong
Wang et oL, 2016), the study of 52 leaf antomy as 2 tol of
photosytheic mechanks (Vrchese <1 L. 2005). The resls of
the sty of the morphoogial and anstomical charactestes of
Aremica absinhiun L snd Arenisa annia L were wed in
phamscognosic sudies and s included in the Pharmacopoeis (Stc
Phacmacopocia of the Republic of Kazakhstan, 2008; Pharmacopocia
of the Peopies Repubic of China, 2005,

o publicaions of Semyak EN. et ol (Saysk ¢ ol 2000) the
sl orgns of A ameiacs, A tomenlla, A awnua, A
pontica, A, tournfortian, A laciite, A, smiaride, A. albid, A.
Marchalna, A cina wese chosen as the objcts o te stdy. When
g the sutce prepstions of the cpidermis, it ws reveled that
the sudied species of Artemisia differ in several ways: the shape of
the epidermis cells, theprsence o pubescence, the prsence of sl
o gands,and heypeof stomatl aparsus

Rusian scetsts cared out amatomical studis of six speces
of Arenisia growing in the Primonsky Terhory: A. gneli, A
svesana, A, copria, A, ari, A manddhuric, A. rabrpes. The




image116.png
amstomil st of
bl Bowers

Dt of miceopkc nsyis an b e toprove the shenty of
Avtometa specis nd the ablty o dtiaguh them from cach
s The main diflens betwesn thee st spcis s i the
precnce of pabesence and the shape of ke pidermi cls
(Kondrai €21, 2010,

Thee are o sk of snsosil, mevphologca 1 dgosic
st f species of sobgeno Arcnis Lo groving i Kz,
Bt iy for the sty v v cose 6 e of s s

Th sin of oue work was o comdct  ccnpirie sy of e
anstomial and morghclogial chacerstics and_ deermine the
nguibing Fotures of the s specks of e subgems Aimisa
Lot Artisa absthiars L. Arionia s L htomia il
Wil At rapee L. Aremis sewrsana Wild, A
ol T ex s,

he s, wpper el of_the
florecemce of Atemiia 1 decibed o et

2 Materialssnd methods

o stady the morphelogial nd snstomical e of the
uddplate, btk ptes o nte e fund o the
ISC ol Rescarch and Peodaction Holding Phytocheisty”
e wned T sty the i morphlogy of the ompies
(e, 5 Hiach THCI0) clczon wcaning mkrosope
Onpn) it gl sofvars wa . This deie ks sl o
cxamine the el n the magnifcstion range rom 1010 110000
Times. Tragments of sen and s from beebaram smpis were
preliminarty ket wate bt o 25 b

Amstornkal sy of plat of the sabgenss Areisi Les was
e ot coning o the uldlosof M. Proa (i, 1950
iy v el wese soaked in 3 it of gl e
el 954 (111 Srfce and squeced prerstions. < stions
e prepar. Bightening of he reprsions s caed ot vith
o, The objct s coer with  coverl, esamined o both
des anier s micrscop, it 3 sl (K180, then vih 3 g
magftion (720 v an S-300mkcoscope (MICROS, At
Microphotogaphs woetakn o 0 MS 30 microcope.

Lt fragnent vere bl i 5% s e sl for
510 min hen wased i vaer,the pidrms wa spurtd with
meting neics and eacined fron th s, A pesparstion vas
made o e s el f he e, rshin e ot it
o an gl sl solation of g,

Surae prepastons and <rvs sectons of plant orgars e
developed manualy wing 3 micotome an TOS2 fvring deke
INMEDPROM R The thickncs of e st sctions wes
10115 micton. Mor han 30 temporar preperstons were deveaped
When dscrbing the anstornkal St comimon erminlogy st
el

3 Resats d Discusion

e morphoogical nd amtomcl charscteriic f s spcis of
he subgenus Aviamsta L (oricmsia s L. Aremsia anmi
L. v e WAl Aviomsa. rapesns

s Wik Aromis santingol Turc. . Bse
el Morpheogial study s coried ot g e s
ofthe sadiod spces g 1.1

Sy 12202025 0

.‘ e

Figwe 1 Mopobgial churaceisis of soms and lones of
rtansta of 1 subgenus Aromisa Les. o - sem. b - kaves of
Atomisi binthi Ly - . d.- v of Arteri sz L.
. - v of Aremisi rpstns L - sem, b - s of
vt figd Wil - e, ) - v o Aremiia ‘st
Tarr ex Beser: K. s, - eves of At v Eh. £
wild




image117.png
T st bl st pcis s brunchd,the cros-stonl shope
of At b 1. freoves, i the eining s b
e ain i ot i e s spcie i g shped. A
evran Ei,exwill.- wide aangir,

The hape o the i s wice ot pistisct, The e sope
s the s of At a1 - with ool obes, Ak
i WAL scondng, Ariomsta_scersana Eb.ex WAL - ity
sl ok, At sl Lot ex Besee
plamatsec s,

The Inorecence of sl spece e nthods, ot sphersl
o splerial, At s . and Atemia absinian L e 3
[T —————
widepnie

Stem sutace L sutace

[ m———:
et

Artomisa g il D

pEs———r—

S sy 19320205 0

e Shap of th oute st wrper in s Sl
Tucs. e b, cclate, s e e v spacis iy oo,
he el o i v ot

Thus, compring th morphologal dscrptions o & speces of the
b At Les 11wt found il h Giicivefsurs s
he st and s o the ket ey of brnching o e s and
nflorescnce,

e uheatectureof the pidermlsufsc of et s of
e i ften s ot 1o dentiy pecc e for 4 and 0
sl phylgent rlatonsbips of the st . A+ » st of
Sty th s of A oo, il n cese itk sz
i he el of sctoic devices, the e bl o o acartly
Characete he morphologlal dts ().

e one e of
e rappe b

The o natce f
e wripes st

Figae 2, Ubestrctas of the st of s sl agans of the st plnt i o hsabpenes Areisia Lesk. A - Arteiia bsinbiom

PR —————




image118.png
Bsod on e obined phoes, 3 descrpion of_the
e chusceritics of the et orgns of the el
P & made

ivtonisa s L. - the Jrss, st and ot side of the
‘wappor s e dencly cored wih g, bbon ke st e
St ar smomocyc The sofce ofepidrms extntonl i

tonisa aomaa 1 the s and lemes 31 covred vith
sl ong, winding rbbon e i, wrpper hoflets wihout
pubescence The rhlkmis b il te el e o privd.
Je—

tomsta g WIL. - he e, e and uter ide of the
ogper balts are demy it nameroas Tabaped bav. The
it ——

vtomstarupess . - the v, ad oute s o th rppes
et re covend with e Tshapd e Th pidrmis i flded
e atice s conerd it ey, he el e cblong, The ot src
Y S e

et e Eh. 1 Wi th s, e ad ot s
o the wrapper s s dsely cowred wih ong. sbbon ke
e The s of cpuernis 5 extationl wenkled, <l sre
prenieertiey

vt il Turc. s s, - e s, st and cver
e of the wrppes bl ne coweed it ong, winding bbon e
e, Thesataceof e plris s extentions wrokld and flded
el e saue- vl b, Stomata e anomeey ot e
froori—"—

T, sccording to the lesseactoe of the sufce of the el
orns o & plan seces o the subgenus Aremsia Lss. Arkemisia
absntbian L. Artonis s L. Ariisa g Wild Arieviia
s 1. ik s Wild. Ak
ot Turc, i Beser ditincive digoostc faurs v the
abence o prsence of pubscence and s mtue  hick e ype of
e, the shape o the el and he e of the geners s
opograph (smath. i, folded, ) ofthe ke,

We conducel st studes of Aremisia bt L
i s 1. Arivis s Wik A ape |
rtomtst sversans Tt ex WA, Aremista ool T ex
oser Sumples of ceoss-sctions of Ve o of & o s
of the sobgenos At Les. aconding o whih the it of
Plants was st are resenod i ot

P 3 o i of s st of e s

Arkonsia b 3 - sem Gole 5180 1 cpidrmis
oty 5 w1 o iy 0 ot Gl
00 1 ppee cpidrms. 2 ower il 3 - echomes 1
meophy - condocting b

Sy 1222025 0

Fipas 4 - General v of s stons of Vet pin of
Artonssa e .+ s (sl XIS 1. cpidemis, 2 1ind 5

ey, - condocing bl - arnchyme b - o (sl
40 1 upper epiermi 2 - howes epdermi 3 - mesophyth 4

contucting bunde

Figare 5 - Gensl view of crst sction of vegtative orgas of
Artomis i Wild - e X101 cpdermi 2 - 1ind: 3
crenchye, 1 - condocting bund - prenchym, -t (sl
K101 upper pidermis: 2 - o cpidermis 5 tkchome; 1
gyl condcting bandle

Figure 6 - Genes i of cross sctions of et orns of
kst e 1921 sem sk X101 1 epdermis 213
sclvenchyon; 4 - conductiong bl 5 - pesachyma b - btk
180 1 - uppe epienmie, 2 - e spdermis 3 - st |

Conducting bundle

o L

Figoe 7 - Generl view of o etions of egetatve onga of
At st Eh,ex WAL st sl X107 1 el
2 s 3 i 1 slrechym: 5 - condcting bundle
pornchyma bl (sl x180 1 - sppe cpidemi 2 - lower
epurmis3 ek - mesophyl 5 -conducing bl





image119.png
Pk B 510213210, 2005 T

(COMPARATIVE MORPHOLOGICAL AND ANATOMICAL CHARACTERISTICS OF
SAUSSUREA AMARA (L) DC. AND S. SALSA PALL. SPRENG.

AIDOSOVA S.51, AKHTAEVA N2, TULEUOVA G.CHZ AHMETOVA A B, TAZHIBAY AN,
SHAUSHEKOY 7K, SHURUPOVA M.X” AND ADEKENOV SM.*

AL Farabt Kazakh Naional Universiy, Almaty

ISC Itrnasona Resarch and Production Holdig “Phyochemisry” Karoganda.
"National Research Tomsk e Unversiy, Tomsk
“Coresponding uthor s email aidosva, smailru

s ot e ot e of o corpartin gl s el st of v s
ofSamare it g b e of ot K- aners L (& i) 3 s Pt Sy, (3 o).
e el e f e it merphogal snd mtomica g of e vr srod oz of S
s 3 s whic ke b pomble 1 g o e o o e Ao oSl of s 50
o of ey exmnion o e 1o el Te snce e of b ol s 5 o124

sl e e dege of s, gl ke sl of he codocingbeas.d he e of parechymsos
S ot prmary corok s he o, S marscompared w3 . hscired Y st Faroved i ot
i okt e e sk s Pyt e

ey words: Sausurea salsa Pl Speen.. . amara () DC. mlicina plan, morphology. asiomy, pirmacognesy.

sheoside apigenin (Gl or al, 2007) have beca
R
holereic and mmnomodslating propertics were ted
a medial foms (Shilikina et al, 1975;
Kiuscabekovs, 2006, Glasl e al 2007; Khascabekovs of
k. 2008). S sabsa slso belongs 0 the Eursin specis
i grows i he Caeasus, in the European part of
Russia in Cental Asia, Sberi, lan, Mongolia and
China. T the sbove-round part we can iod . sl
cinaopictin, where the prescnce s reued 10 the
antpuasic stiviy of e plak st (Db et al.
2005 b: 2006). At he moment, bsed o S sal, 4 e
antipuasic dro Sasaln (Anon. 2016) s devcloped
nd produced by Karagands Pharmaccuticl Plat.

'S “amara v S sl proee sl bt slne
meadows, solancizes. soonchaks, iver banks and el
lske banks. Oftn, these species gow Gogehc, which
makes i diffcult o diffrenite them when collcing
raw materisl. Species ae no closly eliod: S amara
elongs o the scion Thodorea (Cos) DC. ofsbgens
Theodorea (Case) Lipsch, S salia s i the secion
Laguandiera (CA. Mey. ex Eall) Lipsch of the
subgenus Sousarea(Lipschiz, 1979). Howeve,
represctatives o the senus Sauseres s characierized
by phenotyic plasticiy, instabilty nd palymerphis of
vegetatve and genrative organs, and threfore i 15

ere are 41 speces (Flatova, 1972, 1 of ich inhait

e scppe 2o (Vasiva 1

T sudy dels with he comparativ morpogical
and amstomical_chacteisics of two. spcsies of
Sausarea, which grow in the seppes of Cenal
Kazakhstan - . amara L and 5. sasa Pall. Speng. S
amara s h Eurasian spcies. The re covrs e asern
egions of the European pat of s, Cental Asi.
Siheris, he Fa Eas, Mooliaand Nodh- st China
(Serykh 1997, Anon. 2013) In the scrial part of S
anara,ciaroicrin (Konovalova r . 1979) and 7-0-

cccssary 1o s 20 e eaure bt their comples 1o
deny. Preiousy, the amtomical sevctue o the leal
st and iflorseencs of 5 sala (Lebodeva et al 2014)
was investigated. Nevenhles, 8 comparativ sty of
the raw el of S amarsand . salsa ave no b
condueted by therssarhers. Th purpose of this wok s
1 reveal he morphological et of S amara and S
sala, which will elp distinguish them a te stge of v
ol procuremat, and o o decrbe thae
anstonical festees that wil form the basis o the
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Materials and Methods

A sl of the morphalogicl fsturs of S amara
i 5 sala we camied out asing dicd sampls nd
matrias of the hebarium stock of ISC niemation
Rescarch nd Production Holding_ “Phytochemsiny
Samples of S amars 3 5 salsa o e natomical 0y
‘wen cllcod spprximaely th Trudovoe setement of
e Osakarovaky. i of Karagands region i the
owering phase (Fig. 1)

‘Morphoogicl and anstomical festus of S amara
and S salia were described sceonlng 1o senraly
Scceped chusificuions (Vekhov ef al, 1980 s
1965, Lotova, 2007, Akbmetova et L. 3015; Aisbyevs
etal, 2016) Photogrphs of anhodi involicrun were
obiined sing 4 siercosopic microscope MBS-10
(gt 1.3 28 74

Anstonc sty of S. amara sad . sala sampls was
caried ot accoding t e thod of G.G. Furst (1979

Wiy o sters wassoaked in 8 mixture f lyern:
ater. slcohal 96% (11 1). Sufice and prosre
preparstons and tranevere secions Wt peparo.
Fragments of the leves were boiled in 5 % sodum
hydronie solion fo 3-10 minkes, then wished th
Water. the pidernis was seprated and exmioed fom
the sufae, From the reehal e maerl, the
prepastion was prepan by crushing the objct with 3
Selpe on- side i hyeein soluton. Crossectionl
preparatons wee done sing 3 icrotome Wi 4 TOS.2
ieding device (INMEDPROM, Russi). The tickncss
of the setions was 0-15 ki

“The preparstons wee coverd with 8 covr sl
examined from both sides with magnifications * 150720
ing & microscope MC-300 (MICROS. Ausie) with 3
color 211 piel Cancn 3D photovieo <amers for
microsopic and microshericl sty of medicinal plank
e el (Bryina & Vesclovs, 2003) - Ovee 30
Cemporaryprparsions bave b pepared
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Comparatie anatonical characteistics of Saussurea
amara nd . Sala: The snstomical st of .
amars and'S sasa e st 1o xerophyiam, Lesves
ol specis v chracerized by  suons branching of
e v, pubescence of the lower side of the kaf, sl
Sz of samat. hickened outr walls o the pidemal
el the preence of  thick cuicl layer, a4 weskly

e cnalvinsctons o collechyma are ot the
conmal vt a3 collsienl condcive bnds of 3
s ype Comducive s o bothides e sumonded
by el e sy (Fgs 4.

S i ko s Selakenl” et vith sn
i mesphyll. Epidemal s on he et e
e wit 8 ickened ok . the e of e
e 3 collnchymms & eveloped o both sids of the eat
s e cpideris The i i contain cly oo
collcrsl concive e of o cose . On bt e
s stmgthend by schrenchyma. Xyl Yscls s g
in cven rows. e the b . sl condicing b
S o o sdeof o el Figs. 6.

The upper epidernis of S amara comsists of
polygonal Siightwall el covered with 4 radan-
Wrinkledcutik: Colls o th lowerepidernis sl bave s
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OO0CykIaeTcst COCTOSTHME TTPUPOIHBIX 3apocieit Saussurea salsa (Pall.) Spreng. (Cocciopest
COJIOHYAKOBast) Ha 00cIenoBaHHOM Tepputopun LlenTpansHoro Kaszaxcrana, nmpuBeacHbI
JMAHHBIE TI0 YKCIUTYaTallMOHHBIM 3aracaM ChIPbsi 1 PEKOMEHIALIMHU 110 UX PALIMOHATIBHOMY
HCTIOTb30BAHUIO.

Knrouesole crosa: mpuponHbie 3apociu, Saussurea salsa (Pall.) Spreng., LlentpanbHbrit Ka-
3aXCTaH, DKCIUTyaTallMOHHbIN 3a11ac

DOL: 10.1134/S0033994619030117

Pa3paboTka cucTeMsbl CO3MaHUST HOBBIX JIEKAPCTBEHHBIX CPEACTB U (DUTOMPETIapaTOB HA
6a3e COOCTBEHHBIX CHIPBEBBIX PECYPCOB SIBJISIETCS OAHUM M3 TTPUOPUTETOB MPOTPaAaMMBI Pa3-
BUTHUS (papMaLIeBTUUECKOM mpoMblnuieHHOCTH PecnyOnuku Kazaxcran. B cBs3u ¢ atum
0CO0Y10 aKTyaTbHOCTh MPUOOPETAIOT BOITPOCHI M3BICKAHMS JIEKAPCTBEHHOTO PACTUTEIHLHOTO ChI-
pbsI B paHEE HEMCCIICIOBAHHBIX B PECYPCHOM OTHOIIEHUM permoHax KazaxcraHa, K KOTOPBIM
otHocurcs u LlenTpanbHbiii Kazaxcran.

Ha reppuropun Llentpansao-Ka3axcTaHCKOrO MEIKOCOIIOYHMKA IPOU3PACTAET ACBITH
BUIOB pona Saussurea DC., N3 KOTOPBIX IIMPOKO PACTIPOCTPAHEHBI O BCEit TEPPUTOPUH PE-
ruoHa Saussurea amara (L.) DC., S. turgaiensis B. Fedtsch., S. salsa (Pall.) Spreng., mpou3s-
pacTarponme Ha COJIOHYaKaX, COIOHIAX U raio(UTHBIX Jyrax [1].

OO0BEKT M3yUYEeHUST — coccropest coloHuakoBas S. salsa (Pall.) Spreng. cemeiicTpa (Astera-
ceaec Dumort.) — TTepCNEKTUBHBIN UCTOYHMK UTS TTOTYYEHUSI HOBOTO TTPOTUBOOITHCTOPXO3HOTO
npemnapara “CaycaJMH”, KOTOpPbIi B HACTOSILEEC BPeMsI MPOU3BOAUTCS KaparaHIMHCKUM
(hapmaneBTHUECKMM 3aBOIOM [2].

Llens vccnenoBaHuii — OLIEHKA COBPEMEHHOTO COCTOSTHYS TIPUPOIHBIX 3aPOCIIEi COCCIOpEn
coJloHYakoBOi Ha Teppuropum LlenTpansHoro Kazaxcrana (B mpenenax KaparaHauHckoid
00yracTi) M pa3paboTKa PEKOMEHIALINIA ITO MCITOJIb30BAHUIO MIPOMBICIIOBBIX MACCHUBOB.

MATEPHAJ 1 METOZbI

Cocctopest cononyakoBasi Saussurea salsa (Pall.) Spreng. — MHOTOJIETHEE TOJIMKAPTTAYE-
CKO€ PACTCHME C IJIMHHBIM, TOJICTBIM KOPHEM. Bce pacTeHne cru30BaTo-3¢JICHOE OT OIyIIIe-
HINA KOPOTKUMM, TOJICTOBATBIMU BOJIOCKAMM. CTC6JII/I OOWHOYHBIC MJIN B YUCJIC HECKOJIBKUX,
15—50 cM BBICOTOI4, MPOCTHIC WJIM BETBSIIMECS B BEPXHEN 4acTh, O0OpO3AYaThie, CIabo Win
SICHO KpbUIaThle, pPABHOMEPHO OJIUCTBEHHBIE. JIMCTh MPUKOPHEBBIE U HUXKHUE CTEOJIEBBIE
YEPEIIKOBBIC, YEPEIIKY PACIIMPEHBI BO BIATAJIMIIE, BMECTE C YEPEIIKAMHK 5—35 CM IITMHOM
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U 2—12 cM LIMPUHOM, TMPOBUIHO-TIEpUCTOpacceueHHbIe |3, 4]. Ha tepputopun Kaszaxcrana
COCCIOpEsT COJIOHYAKOBAsS MMPOU3PACTACT B MyCTHIHHOM M CTEITHOM 30HAX Ha COJOHYAKaX, B
COJIOHLIOBBIX CTEIISIX M HA JIyrax, B TPOCTHUKOBBIX 3aPOCIISIX 110 OEperaM COJICHBIX 03¢P.

PecypcHoe 00ciie[oBaHre MPOBOAMIIM MAPIIPYTHBIM METOAOM [5]. 3amachl ChIphsT yYUTHIBAIU
JUTST KOHKPETHBIX 3apOCIIeil METOIOM YYETHBIX TIIOMIANOK VI MOIEITBHBIX SK3eMIUIAPOB. K13~
HEHHOCTb LICHOMOMYJISIUM OMNPEAC/IsIach MO YCOBEpILIEHCTBOBaHHOM mkane A.A. I'pocc-
reitma. BemunHy 5KCILTyaTallOHHOTO 3a1maca 1 00beM BO3MOXKHBIX €XKETOAHBIX 3aTOTOBOK
PACCUMTHIBAJIM C YYETOM TI€EPHOIA BOCCTAHOBJICHMS 3apOciieil Kaxkmoro Buaa [6]. B pabote
HCIob30Banu MenkomacmTadouyo (1 : 1000000) amMuHKMcTpaTUBHYIO Kapty KaparanauH-
CKOW 00JI., MpeTHA3HAYEHHYIO T TUTAHUPOBAHMS 3aTOTOBOK MO 00JIACTH, a TAKKE JIJIST CTIE-
nuajan3anmmn paﬁOHOB I10 3aroTOBKE OTACJIBbHBIX BUIOB JICKAPCTBEHHOI'O PACTUTCIIBHOIO ChI-
pbs [7].

B nmyHKTax Mapuipyra, riae ObLTA BBISIBICHBI O0BEKTHI M3YUYEeHUsI, (DMKCUPOBATIA KOOPAH -
HaThl HA MeCTHOCTU pubopoM GPS u mpoBoavIM ONcaHne OCHOBHBIX PACTUTEIBLHBIX CO-
OOIIIECTB C yYaCTHEM M3y9aeMOTO BUIA.

B KaparanmrHckyio 001. BXOOWT Haubosiee BO3BBIMIEHHAs 4yacTh LleHTpambHo-Kazax-
CTAHCKOTO MEJIKOCOMOYHMKA — APEBHEI TOPHOM CKJIAa4aTOil CTpaHbl, 3aHMMAIOLICH I1JI0-
waae B 510 ThIC. KMZ, MPOTSIKEHHOCTBIO ¢ ceBepa Ha 1or 600 kM B 3amagHoit u 400 KM B BO-
CTOYHOI yacTH, ¢ 3amana Ha BOcToK — 1000 kM. Penbed oueHb pa3HooOpa3eH. J1jiss JaHHOTO
pPEermoHa XapakTepPHO COYETAHWE PA3IMUYHBIX TUIIOB (XOJMHUCTBIX, CKAJMCTBIX, TPSIOBBIX)
HU3KNX U BBICOKNX MCJIKOCOITOYHUKOB C 06]_[II/IpHI)IMI/I NI HE3HAYUTCJIIBHBIMMU I10 TUIOLIIAIN
MEKCOMOYHBIMU paBHUHAMM. OTACIBHBIC YYACTKU 3TOM TEPPUTOPUU UMEIOT BeICcOTY 1000 M
U TIPEACTABIISIIOT COO00M HU3KOTOPHBIE MACCUBHI [8].

PacturenpbHOCTH pernoHa M3y4€Ha OOBOJIBHO OCTAJIBHO B PE3YJAbTATEC MHOTOJICTHHX
KOMIIICKCHBIX I/ICCJIGI[OBEIHI/IfI, BBIMTOJTHEHHBIX COTPYAHUKAMU boranunyeckoro MNHCTUTYTA
nM. B.JI. Komaposa AH (bMMH AH) CCCP [9].

st yTOUHEHMST MECT BO3MOKHOTO HAXOXIEHUS 3apocheit S. salsa Ha teppuropun LleH-
tpanbHOro Kazaxcrana B npeaenax KaparananHckoit 00J1. HaMu ObUIM 00paboTaHbI repoap-
HBbIE MaTepuaibl, XpaHsamuecs B I'epdbapHom doume AO MHITX “@uroxumus”, u faHHBIE
0 COCCIOpEE COJIOHYAKOBO, COOpaHHOI B Tpex MecToHaxoxaeHusix 10-ro dopuctuue-
CKOTO paitoHa (3ama HbI METKOCOTIOYHUK).

1. Kaparanaunackas o0:1., B 3 kM 3amagHee noc. baitbacer. 25 mons 1953 r. (Coopsr Cre-
naHoBoit B.®., ®unarosoit H.C.).

2. KaparanguHckast 00J1., 0KOJIO 85 KM Ha BOCTOKE TOp YJIbITay, B HU3MHAX MEXKIY COMOK.
16 aBrycra 1939 r. (Coopsr ®unaroBoit H.C., Mapapuyk 1.B.).

3. Kaparaugunckas 06:1., p. Kapa-KeHrup, METKOCOIMOYHUK C BEIXOJAOM TPYHTOBBIX BOJI.
3 aprycra 1939 r. (Coop lN'onmockokosa B.I1.).

AHanu3 TUTePaTyPHBIX UICTOYHMUKOB 110 PACIIPOCTPAHCHUIO M SKOJIOTUH 3aPOCIICA COCCIO-
peu COJIOHYAKOBOM ITOKA3aJI, YTO HA BCeil obmupHOoit Teppuropuu LlenrpansHoro Kazax-
cTaHa HauboJIee MEePCIIEKTUBHEI B pecypcoBeaueckoM miane OcakapoBckuii u byxap-2Kbi-
payckuii parionsl KaparanauHckoii o0J1.

B 2014—2016 rr. HaMu MPOBEIEHBI MAaPIIPYTHO-PEKOTHOCIIMPOBOYHBIE O0CIEIOBAHUSA
Ocaxkaposckoro u byxap-2Keipayckoro paiioHoB o01eii mpotsskeHHocThio 1200 kM. B pe-
3yJIBTATE IKCIICANIMOHHBIX PAOOT BBISIBJICHBI MECTA IMPOU3PACTAHMS COCCIOPEH COJIOHYAKO-
BO# (puc. 1, 2). Iy KaKmoii LIEHOTTOMYJISILIUY OTTPEACIIEHbI TUIOTHOCTh TEHEPATUBHBIX U BE-
reTaTUBHBIX 1106eToB Ha 100 M2, UMCIIO TEHEPATUBHBIX M BETETATUBHBIX II0OETOB B KYCTE, BbI-
COTa FeHEPATUBHBIX TTOOETOB.

PE3VJIbTATBI U UX OBCYXIEHUE

Henomonynsamus 1 (LI 1) mpouspacTtaeT B pa3HOTpaBHO-cocclopeitHom (Herba varia—
Saussurea salsa) coobmecTse, KoTopoe Haxomutcs B 20 kM 10xxHee nmoc. bopibr OcakapoBs-




image129.jpeg
336 HIAYIIEKOB u ap.

200,

B

L4y

Lt

Puc. 1. KapTa-cxema pacnpocTpaHeHus 3apociieit Saussurea salsa B OcakapoBckoM p-He KaparanauHckoit 06:1.

E] MECTOHAXOX/IECHUS LieHonomyasuuii 1—4
Fig. 1. Index map of the distribution of Saussurea salsa in Osakarovskiy district of Karaganda region

E] locations of coenopopulations 1—4

CKOTrO paifOHAa Ha yYACTKE C €CTECTBCHHBIMM ITOHIDKCHUSIMU MUKpopeabeda. I1ouBsl Kamrra-
HOBBIE, TJIMHUCTHIE, CIa003aCoNeHHBIC. Saussurea salsa (COp) BBICTYMAeT JOMUHAHTOM, CO-
MOMWHAHTHI — Agropyrum cristatum (Sp), Agropyrum repens (Sp). BeicoTa reHepaTUBHBIX pac-
TEHUI COCCIOPEN B JTaHHOM MeCTOOOMTaHMM coctaBuia 43.4 + 1.1 cM, mmameTp Hanm3eMHOi
yactu 38.2 &+ 2.1 cM, YMCII0 TEHEPAaTUBHBIX ITOOETOB Ha OMHOM ocodou — 3.4 + 0.5.

TpaBOCTOI XOPOIIIO PAa3BUT, C OOLINM IMPOCKTUBHBIM IMOKPBITHEM 70% U SIPKO BBIPAXKCH-
HOI IBysIpyCHOI cTpykTypoii. Ha momo nomuHanToB ripuxoantcs 30% mokpeiTis. BepxHumit
noawbsapyc 10 60—70 cMm BbICOTOI TipencTaBiieH S. salsa (cop), Agropyrum cristatum (sp), A. re-
pens (sp), Glycyrrhiza uralensis (sol), Artemisia schrenkiana (sol), Euphorbia humifiusa (un).
HwxHuit moabsapyc BeicOTO# 15—25 cM cchopmupoBaH Festuca valesiaca (sp-cop), Peuceda-
num morisonii (Sp-cop), Atriplex cana (sol).

Onrorenernyeckas crpykrypa HIT: 10% mpuxogntcs Ha D00 BUPTMHUIBHBIX 0COOCH,
21% — ma moIo MOJIOABIX TEHEPATUBHBIX pacTeHU, 42% — Ha JOJTI0 CPEAHEBO3PACTHRIX I'e-
HEPATUBHBIX pacteHuii, 17% — crapbix reHepaTuBHBIX pacTeHuii, 10% — CEHUIBHBIX 0CO-
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Puc. 2. Kapra-cxema pacripoctpaneHus 3apocieit Saussurea salsa B Byxap-2Ksipayckom p-He Kaparannuackoit o61.
D MECTOHaXOX/IeHUS LieHoTonyasiuuit 5—7
Fig. 2. Index map of the distribution of Saussurea salsa Bukhar-Zhyrau district of Karaganda region.

D locations of coenopopulations 5—7

Ocit. JJaHHY10 LICHOMOMYJISILIMIO MOXHO XapaKTePU30BaTh KAK 3PEIIyI0 HOPMAIBHYIO C YPOB-
HEM XXU3HEHHOCTH 3—4 0ajuia, MPUTOMHYIO IJIsT 3aTOTOBOK CHIPHSI.

YucneHHOCTD TOBAPHBIX 3K3EMIUIAPOB HA CAMHULY TUIOIIAAMW OKa3ajlaChb HEBBICOKOM —
1.9 + 0.1 3x3./M2. IInomAanp HEHOMOMYJISIIAY COCTABMIIA 5.3 Ta. DKCIUTYaTAllMOHHBI 3a11ac
pu cpenHeil ypoxkaHocTy ¢oipbs 1.9 11/ra cocraBun 1.07 1. O0bEM BO3MOXKHBIX 3aTOTOBOK
coipbst oteHeH B 0.353 1. CoaepxkaHue CECKBUTEPIICHOBOIO JIAKTOHA LIMHAPOIMKPUHA CO-
craBuio 1.03% (cwm. Tabm. 1).

Henonormysims 2 (LT 2) BXOIUT B COCTaB COIOMKOBO-TIOJIBIHHO-COCCIOPEITHOTO COOO0IIIE-
ctBa (Glycyrrhiza uralensis—Artemisia nitrosa + Artemisia proceraeformis—Saussurea salsa + Sauss-
urea amara), KOTOPOE PACIIoNaraeTcs Ha MpoOTsSKeHUN 3—4 KM 110 00eMM CTOPOHAM 3aTOTTIS -
eMbIX beperoB p. My3abiOynak. [Ipouspacraer Ha KamTaHOBOM, TIIMHUCTOM, CJ1a003aCOJIEH-
HOU mouBe. JIOMMHAHTOM B COOOIIECTBE BBICTYmaeT S. salsa (COp), COMOMWHAHTHI —
Glycyrrhiza uralensis (Sp-cop), Artemisia nitrosa (COp-sp).

TpaBOCTOI ¢ OOIIMM IMPOEKTUBHBIM MOKPhITHEM 60%, Ha HOJII0 JOMUHAHTOB ITPUXOIUTCS
25%. 1IT 2 umeer 3 mombspyca. Ilepsorit moabsapyc 10 90 cM BBICOTOIT TIpeACTaBICH
S. amara (cop-sp), Artemisia proceriformis (Sp); Bropoit mombsipyc 40—60 cM BbICOTO (hOP-
mupytot S. salsa (cop), Glycyrrhiza uralensis (Sp-cop), Limonium gmelinii (Sp-sol); TpeTwmii
noabsapyc 10 30 cM BBICOTOI 00pa30BaH HU3KOPOCJIBIMU MOJIBIHSIMU U COJISTHKAMMU.

MopdomMeTpryecKre mapaMeTphbl TOBAPHBIX 0CO0EH COCCIOPEN COTOHIAKOBOI 0KA3aI1Ch
Hike, yeM B LIIT 1, mprueM 4nCIIeHHOCTh TeHEPATUBHBIX TTOOETOB Ha 1-M pacTeHUM OKa3a-
JIach CaMOit HU3KOM CPear BCEX OOCIIEIOBAHHBIX IICHOIIOITY IIIUi (Ta0. 1).
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Ta6mua 1.  YpoXxaitHOCTb M CBIPHEBBIE 3aMaChl COCCIOPEH COMOHYAKOBOI Ha Tepputopun LleHTpass-
Horo KasaxcraHa (B nepecyere Ha BO3IYIIHO-CYXOE ChIPbE)
Table 1. Productivity and raw materials stock of Saussurea salsa in Central Kazakhstan (on air-dry basis)
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LIT 1. 20 km K fo1y OT Saussurea salsa— 5.3 1.9+01 1.9 1.007 | 0.353 133
nepesuu bopin, Herba varia
KoopaMHaThl yyactka: 50084
c.r., 73062 B.1.
CP 1. 20 km south of the
village of Borly: 50084 N,
73062 E
LT 2. JonuHa Saussurea salsa— 9.3 24403 1.4 1.302 0.456 1.07
Mysanbynax, peka Herba varia
OcakapoBCKOro paifoHa
CP 2. Valley of Muzdibula
river, Osakarov district
LITT 3. B okpecTHOCTSIX Saussurea salsa— 3.7 2.7+£03 5.5 2.035 0.712 1.03
cesta MupHoe, Limonium gmelinii
OcakapoBcKuii paifon
CP 3. In the vicinity
of Mirnoye village,
Osakarov district
LIIT 4. B paiioHe cena Saussurea salsa + 9.8 35104 9.9 9.702 3.396 241
Tpynosoe OcakapoBcKoro Saussurea amara—
paiioHa Artemisia nitrosa +
CP 4. In the vicinity Artemisia
of Trudovoye village, sublessingiana
Osakarov district
LI 5. B nonuHe peku Saussurea salsa + 2.1 3.0+0.2 5.6 1.176 0.412 2.06
Hype1 B Byxap-XKsipayckom | Saussurea amara—
paiioHe Limonium gmelinii—
CP 5. Valley of the Nura river, | Herba varia
Bukhar-Zhyrau
district
LIIT 6. Boonb Gepera peku Saussurea salsa + 2.1 27104 5.1 2.397 0.839 11
Kbizblikoit B llerckom Artemisia nitrosa +
paiioHe Artemisia sublessingiana +
CP 6. Along the bank of the Limonium gmelinii
Kyzylkoy River, Shetsk District
HTT 7. 5 xm ot cena Artemisia nitrosa + 11 | 205403 4.1 1.873 0.678 1.05
ZKanaranan Byxap-XKbipa- Saussurea salsa—
YCKOTO paifoHa Herba varia
CP 7. 5 km from the village of
Zhanatalap, Bukhar-Zhyrau
district
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CooTHomeHne 0co0€eit pa3HbIX OHTOTCHETUUECKHMX COCTOSTHUM COCCIOPEN COJIOHYAKOBOM
CJICOYIOIIEEe: BUPTMHMIBHBIE 0CO0M cocTtaBuin 48%, MOJIOABIC TCHEPATUBHBIC PACTCHUS —
okouto 30%, cpeIHEeBO3PACTHBIC TCHEPATUBHBIC pacTeHUsT — 22%. 1IeHOMOIMyJISIIINI0 MOKHO
XapaKTepU30BaTh KaK MOJIOIYI0, HOPMAJIBHYIO C XXM3HEHHOCTHIO B 3—4 Oaia, ¢ mpeobiana-
HUEM IIPETCHEPATUBHBIX 0COOCH, ITPUTOTHYIO IJIsT OCYIIECTBICHMS COOPa ChIPbSI.

YUCIEHHOCTh TOBAPHBIX SK3EMILIIPOB coccrope — 2.4 + 0.3 mr. /M2 v moromans — 9.3 ra,
3aMETHO BBIIIE aHAJTOTMYHBIX TTokasareneit LITT 1. YpoxkaitHoCTh chipbs onieHeHa B 1.4 11/Ta,
AKCIUTyaTallMOHHBIH 3anac — Ha ypoBHE 1.302 T, 00beM BO3MOXKHBIX €XKETOJHBIX 3aTOTOBOK
ceipbst — 0.456 1. ComepkaHue CECKBUTEPIICHOBOIO JIAKTOHA LIMHAPOIIMKPUHA COCTABUIIO
1.07% (tabm. 1).

Henomomynsitmst 3 (LITT 3) BBIABIEHA B KEPMEKOBO-COCCIOPEITHOM coobiecTse (Limoni-
um gmelinii—Saussurea salsa), KOTOPOE MPOU3PACTAET HA 3aCOJICHHOM M COJIOHIIEBATOM TTOY-
BE B OKPECTHOCTSX Iocesika MupHbiii OcakapoBCKOro paioHa. JIoOMMHAHTOM B COOOLLIECTBE
aBnsietcs S. salsa (cop), comoMuHaHTOM — Limonium gmelinii (sp-cop). Coccropest COIoHYa-
KOBast 00pa3yeT CIUIONIHYIO 3apPOCIb ¢ ydacTueM Limonium gmelinii (Sp-cOp) M HE3HAYUTEIb-
HBIM IpucyTcTBUEM S. amara (sol), ApyCHOCTh He BbIpakeHa. [IpOEKTUBHOE TTOKPHITUE CO-
crasisieT 80%, Ha momo goMuHAHTOB npuxogutcs 40%. MopdhoMeTprIeCKHEe ITapaMeTPhI
TEHEPATUBHBIX PACTCHUN COCCIOPEU COJIOHYAKOBOM B PACCMATPUBACMOUN LIEHOMOMYJISIIIAN
ciaenyoiue: Beicora — ot 34 1o 50 cMm, guametp — ot 21 10 57 ¢M, YUCJIEHHOCTh TEHEPATUB-
HBIX 1100eT0B — OT 1 70 12 WTYK.

Ananu3s onroreHeTnueckoii ctpykrypsl LIIT 3 mokasan cienyromee. Ha moio BUpruHmIb-
HBIX PACTCHMIA IPUXOIUTCS 22 %, MOJIOABIX TeHEPATUBHBIX PACTCHMI — 16%, CpEIHEBO3PACTHBIX
TeHEPATHBHBIX PaCTeHUl — 45%, CTapbIX reHepaTuBHBIX — 12%, ceHmIbHbBIX — 5%. LleHomormy-
JISILMIO MOXKHO XapaKTePU30BaTh KAK 3PEIy0 HOPMAIBHYIO C XKM3HEHHOCTHIO B 3—4 Oasuia, rpu-
TOIHYIO TSI 3aTOTOBKHU CHIPbSI.

YHCIIEHHOCTD TOBAPHBIX SK3EMITTIPOB (PACTCHMIT B TEHEPATUBHOI (hase) cocTapiua 2.7 + 0.3 1T, /M2
ITnomane LIIT 3 oueHeHa B 3.7 ra, ypoKaitHOCTh CHIPBS SBJISIETCS 3HAUUTEIBHO 00JIEE€ BBICO-
KO, 4YeM B IBYX BBIIIEPACCMOTPEHHBIX LIEHOMOMYNISILIUAX — 5.5 11/ra. B pe3ynbrare momcue-
TOB 3KCIUTyaTallMOHHOTO 3ariaca ChIpbs OH orpezneineH Ha ypoBHE 2.035 T, 00beM BO3MOXK-
HOI €XKEeTOMHOM 3arOTOBKM CBHIPbs — 0.712 T. Bti i psl mpuMepHO B 1.5—2 pasza BEIIIE, YeEM
B LIIT 1 u LIIT 2. KonmnuecTBEHHOE COAEPKAHNUE CECKBUTEPIIEHOBOTO JTAKTOHA IIMHAPOMNK-
puHa coctaBuio 1.32% (tabmn. 1).

Henomormynsitmst 4 (LITT 4) mpou3pacTaeT B TOJIBIHHO—COCCIOPEITHOM co00IIecTBe (Arte-
misia nitrosa + Artemisia sublessingiana—Saussurea salsa + Saussurea amara), KOTOPO€ HaxX0-
IUTCS B OKPECTHOCTsIX cesta TpymoBoe OcakapoBckoro paitoHa. ITousa KamrraHoBast, COJIOH-
nesarasi. JlomuHaHTOM sBisieTcs S. salsa (COp), COMOMUHAHTHI — Artemisia proceriformis
(cop-sp), A. nitrosa (sp). Obiee mpoekTuBHOe NOKpbiTUe 80—90%, HaA MOMIO JOMUHAHTOB
npuxonutcs 35—45%. B coo01IecTBe BHIPAKEHEI 2 TTOABSIPYCa TPABOCTOS: BEPXHUIA BEICOTOM
no 40—65 cm chopmupoBaH S. amara (sp-cop), Artemisia proceriformis (cop-sp), S. salsa
(cop); HykHMiT — 10 30 cM BBICOTOI, 00pa30BaH HU3KOPOCIBIMU TIOJLIHIMHU A. nitrosa (Sp) n
A. sublessingiana (sp).

B cocraBe LEHOMOMYJISILUK TTPEO0Iana0T CPEAHEBO3PACTHRIC TCHEPATUBHBIC PACTCHUSI,
IOJIsI KOTOPBIX cOCTaBisieT OKOo 40%, MPakKTUIECKKM PABHBIC HOJM MPUHAMICXKAT BUPIH-
HWIBHBIM Y CTAPBIM TeHEPATUBHBIM 0C00siM — 18 11 17% coorsercTBeHHO. Ha m0mo MomonsIx re-
HEPATMBHBIX PACTCHUIA IMPUXOAUTCs 15% OT 00LIero umcia ocoodeii, Ha Jomo CeHIIbHBIX — 10%.
JlaHHas1 NOmyJISILKS SIBJISICTCS 3PEJIOM HOPMAJILHOM € XXKM3HEHHOCTHIO B 3—4 0ajiia, MPUroaHOMN
IUIST OPraHM3ALMN 3aTOTOBOK CHIPBSI.

Bricora reHepaTMBHBIX PACTEHMIA MCCIIEAYEMOro Braa B LieHonommyssiviv coctaBuia 44.0 = 1.0 oM,
IUaMeTp Ham3eMHoit yactu 52.4 = 1.7 ¢cM, KOJIMYECTBO T€HEPATUBHBIX MOOETOB HAa OIHO
ocodbu 7.3 & 0.9 mryk. OT™MeueHa caMast BBICOKAsT CPENU IPYTHX HEHOTIOMYJISIIIUM TNIOTHOCTh
TOBAPHBIX IK3EMIULIPOB — 3.5 + 0.4 mr./M%. TInomane 3apocan — 9.8 ra U ypoxailHOCTb
Ham3eMHON Macchl — 9.9 1/ra ABIAI0TCA HAMOOJIEE 3HAYUTEIHPHBIMU TI0 CPABHEHUIO C
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OCTJIBHBIMM LICHOTIOMYJISILUSIMUA. DKCIUIYaTAlMOHHBIN 3aac ChIPbs, KOTOPBIA OLICHCH B
9.702 T 1 06BEM BO3MOXHBIX 3aTOTOBOK (3.396 T) B 4—10 pa3 mpeBHIIAIOT COOTBETCTBYIOIINE
[OKAa3are/ii B APYIMX LICHOMNOIMY/IIIKUsIX. KOMMYeCTBEHHOE CONEP:KAHME CECKBUTEPIICHOBOIO
JIAKTOHA LIMHAPOIMMKpPHUHA, cocTasisiomee 2.41% (cm. tadi. 1), Takke mpuMepHO B 2 pasza
BBILLC, YEM B IPYIMX MCCIICAOBAHHBIX LICHOMOMYJISLIMIX.

Henoromymsitmst 5 (LITT 5) BXOoAMT B COCTaB pPa3HOTPABHO-KEPMEKOBO-COCCIOPEIHOTO
coobmectBa (Herba varia— Limonium gmelinii—Saussurea salsa + Saussurea amara), Ipon3-
paCTalOIEr0 Ha KAIITAHOBOM, CIa003aCOJICHHOM ITOYBE, C BRICOKMM COACPKAHMEM ITeCYa-
HBbIX yacTtull B nonmHe peku Hypa B byxap-2Keipayckom paiione. JJIOMMHAaHTOM BBICTYIIA€T
S. salsa (cop), comomuHaHTaMu — S. amara (Sp-cop), Limonium gmelinii (sp-cop). ITpoek-
THBHOE IMOKPBITHUE U3y4aeMOro Buaa 55%, Ha J0J0 COMOMUHAHTOB puxoqutcst 15—20%.

ApycHOCTB B COOOIIECTBE XOPOIIO BhIpaxkeHa. BepxHuit momxbsapyc BbicoToit 10 70—75 cMm
npexacrasieH S. amara (sp-cop), Cirsium vulgare (un); BTOpOi1 TOOBSIPYC BBICOTOM A0 55—60 cMm
cocrout u3 Artemisia schrenkiana (sol), Glycyrrhiza uralensis (un), Galatella divaricata (sol);
Tpetuit moabsapyc BeicoToit 10 40—50 cMm chopmuposan S. salsa (cop), Limonium gmelinii
(sp-cop), Agropyron cristatum (sp), Medicago falcata (sol-sp); HIKHUI TTOABSIPYC A0 25 cM
BBICOTOM 00pa3yoT Artemisia nitrosa (Sp), Lactuca tatarica (un), Plantago salsa (sol).

BrIcoTa reHepaTMBHBIX pacTeHUI cocclopen cotoHuakoBoi B LITT 5 cocrasisima 43.0 +
+ 0.8 cM, muamerp Han3emHoM yactu 39.0 & 1.2 cM, YMCII0 TeHEPAaTUBHBIX TTOOETOB HA OTHOM
ocobu — 5.5 + 0.6 mTyk.

HoJtst y4acTUsI BUPTUHWIBHBIX, MOJIOABIX, CPEOIHEBO3PACTHBIX, CTAPHIX TCHEPATUBHBIX U
CEHMIIBLHBIX 0COOEH cocTaBuiIa, COOTBETCTBEHHO 14, 22, 38, 15 u 11%. ITonynsamums xapakre-
PU3YyeTCs KakK 3penast HOpMaJibHasI C SKM3HEHHOCTBIO B 3—4 6ajuia, ¢ TOMUHUPOBAHUEM CPEI-
HEBO3PACTHBIX FCHEPATUBHBIX PACTCHUIA, IPUTOIHAS 11T 3aTOTOBKU CBIPHSI.

[Tnomane ueHonomy s — 2.1 ra, CpeaHssl YMCICHHOCTh TOBAPHBIX DK3EMILISIPOB —
3.0 = 0.2 mr./M2. YpoxKaitHOCTb CHIPBS, pACCIMTAHHAS HA YPOBHE 5.6 1/Ta, UMEET CPEIHES
IUTIST VICCIICAOBAHHOM IPYIIIbI LIECHOMOMYJISILMI 3HAYCHME. DKCIUIyaTALIMOHHBIN 3amac oLe-
HeH B 1.176 T, 00beM BO3MOXHBIX 3ar0TOBOK CHIphs 0.412 1. KonmyecTBeHHOE coaepKaHue
CECKBUTEPIICHOBOIO JIAKTOHA LIMHAPOIMKPUHA, SIBIISICTCSI OOHMM M3 Han0O0JI€e BBICOKMX U
cocrassieT 2.06% (tabmn. 1).

Henormomynsitmst 6 (LT 6) ormrcana B KEPMEKOBO-TIONBIHHO-cOccopeitHom (Limonium
gmelinii + Artemisia nitrosa + Artemisia sublessingiana + Saussurea salsa) cOOOIIIECTBE, KOTO-
poe HaxonuTcs Ha 6epery pexku Kui3puikoii. [TouBa kairaHoBasi, ciaiadbo3acojieHHast. Jomu-
HAHTOM B COOOIIIECTBE BBICTYTACT Saussurea salsa (COp), APyTrvie BUIBI IPEICTABICHBI HE3HA-
yurenbHO. OBIIee IPOSKTUBHOE MTOKPHITHE TPaBOCTOST — 60%. SIpyCHOCTH B PACTUTEILHOM
COOOIIECTBE HE BEIPAXKCHA.

B cocraBe LEeHOITOIMY ISILUY JOMUHUPYIOT CPEAHEBO3PACTHRIC TEHEPATUBHBIX PACTCHUS —
55% , BUPprUHMIBHBIE 0cOOM cocTaBmin 15%, MOJIOabIC TEHEPATUBHEIC T CEHWIIBHBIE 0COOM —
1o 8%, crapeie reHepaTuBHbIC 0co0K — 13%. JlaHHYI0 LIECHOMOMYJISILIAIO MOXKHO XapaKTePH-
30BaTh KaK 3PEIyl0 HOPMAIbHYI0 C JOMUHMPOBAHMEM CPEIHCBO3PACTHBIX I'€HEPATUBHBIX
PaCTeHMIA, C XKM3HECHHOCTBIO 2—3 OaJuIa.

Mopdonornueckue moKa3aread reHepaTUBHBIX 0Co0ei coccroper coaoH4YakoBoit B LIIT 6:
Beicota — 40.6 £ 0.5 cM, quameTp — 46.3 £ 1.5 cM, YMCIEHHOCTh TOBAPHBIX DK3EMILISIPOB —
2.7 + 0.4 mrryk/m>.

ITnomank LEHONOMY/ISIIUKM OLICHEHA B 2.1 ra, SKCIIyaTallMOHHBINM 3a11ac COCCIOPEU CO-
JIOHYAKOBOI Tipu ypoxkaitHoctH 5.1 1/ra coctaBui 2.397 1. O0bEM BO3MOXHBIX 3aTOTOBOK
CBIpbs paccumTtaH Ha ypoBHe 0.839 T. KomnuecTBEHHOE COIEpKaHUE CECKBUTEPIIEHOBOTO
JIAKTOHA LIMHAPONMKpPUHA coctaBwiio 1.11% (tabm. 1).

Henomomysitmst 7 (LT 7) mpon3pacTaeT B MOJBIHHO-Pa3HOTPABHO-COCCIOPEMHOBOM CO-
obmmectse (Artemisia nitrosa + Herba varia—Saussurea salsa), KOTOpoe HAXOAUTCS B 5 KM OT
cena XKanaranan byxap-2Keipayckoro paiiona. ITousa ciabo3acoyneHHas, KamrtaHosast. Jo-
MHWHAHTOM B LICHOTIOIYJISIIINY BBICTYTIAET Saussurea salsa (Cop), cOmoOMUHaHTaMu — S. amara
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(sp-cop), Limonium gmelinii (Sp-cop). OOI11Iee TPOCKTUBHOE ITOKPBITUE COCTABUIO 65%, Ha
momo moMuHaHTOB mpuxomutcss 40%. BumoBoil coctaB COOOIIECTBA BKIIIOYACT CBBIIIC
20 BunoB: Aster alpinus, Bunbl pona Artemisia, Eringium planum, Geranium collinum, Glycyr-
rhiza uralensis, Iris halophila, Ligularia thyrsoides n np. BepxHuii TOIbIpyc TPaBSIHOTO IT0-
kposa 80—120 cm BeICOTOI, cocTouT U3 S. salsa (cop), Sanguisorba officinalis (sp), Lasiagrostis
splendens (sp). Huxnauit mogbsipyc Bbicotoit 30—70 cMm obpasyroT Limonium gmelinii (Sp-cop),
S. amara (sol-sp), Achillea salicifolia (sol-sp), Artemisia proceriformis (sp), Glycyrrhiza ural-
ensis (un), Plantago salsa (un), Plantago media (un), Lasiagrostis splendens (un), Linaria ru-
thenica (un), Limonium gmelinii (sol), Medicago falcata (sol).

B maHHOI LHEHOMOMY/ISILIMK JOMUHUPYIOT CPEIHEBO3PACTHHIC TCHEPATUBHBIC PACTCHUS —
68%, BUPTMHWIBHBIE 0COOM COCTABIISIIOT 12%, MOJIONBIC TEHEPATUBHBIC Y CCHIJIBHBIE OCOOM —
mo 12%, crapeie TeHepaTUBHBIE 0c00M — 8%. LIeHOMOMY A0 MOKHO XapaKTepU30BaTh
KaK 3peiIyl0 HOPMAJIbHYIO C TOMUHUPOBAHMEM CPEIHEBO3PACTHBIX NE€HEPATHMBHBIX PACTE-
HUI, C XKU3HEHHOCTHIO B 3—4 Oaa.

Iromane momyssiiuy ornieHeHa B 1.1 Ta, SKCIUTyaTallMOHHBII 3amac COCCIOPEN COJIOHYA-
KOBOI1 ripm ypoxaitHocTu 4.1 11/ra coctaBuia 1.873 T. O0beM BO3MOKHBIX 3aTOTOBOK CHIPbS
paccuutad Ha ypoBHe 0.678 1. KonuuecTBeHHOE COAEpKAHUE CECKBUTEPIICHOBOIO JIAKTOHA
nrHaponukpuHa cocraBmwio 1.05% (tabm. 1).

TakuM 00pa3oM, MOXKHO 3aKIIIOYMTH, YTO PA3HOOOPA3ME IMOYB M PACTUTEIBHBIX CO00-
LIECTB, B KOTOPBIX ITPOM3PACTAIOT UCCIICAOBAHHBIC LICHOMOMYJISILIUK COCCIOPEX COJIOHYAKO-
BOI1, OKA3bIBACT BIIMSHUE HA BAPbMPOBAHKE KOJMYCCTBA CECKBUTEPIICHOBBIX JTaKTOHOB, Ca-
MBI HU3KWI BBIXOI CECKBUTEPITICHOBLIX TakTOHOB 1.03% nHaomomaercs B LIIT 3, nanbosee
BBICOKMI — 2.41% B 1111 4.

3AKIIIOYEHUE

IToyyeHHBIC PE3YJIBTAThI MO3BOJISIOT CACIATh BHIBOI, YTO M3 CEMU OIMMCAHHBIX LICHOIIOITY-
JISILIMIA COCCIOPEX COJIOHYAKOBOIA TSI 3aTOTOBKHU CBHIPBSI CJICAYET BHIOPATH LECHOIOITYISIINIO 4 B
TIOJTLIHHO-COCCIOPEMHOM co00IIecTBe (Arfemisia nitrosa + Artemisia sublessingiana—Saussurea
salsa + Saussurea amara), B OKpecTHOCT:IX cena TpymnoBoe OcakapoBckoro paitoHa Kaparan-
JUHCKOM 00JIACTH, TIE IT0 CPABHECHMIO C APYTMMHU LCHOIOITY/ISIIMASIMA OTMEUEHA CPABHUTE b~
HO BBICOKASI YHCJIEHHOCTb TOBAaPHBIX 9K3eMIULIpoB (3.5 + 0.4 mr./M?), 3HAYUTENBHAS TLUTO-
mank 3apociu (9.8 ra), BeIcoKas yposkaitHOCTh Hag3eMHoM Macchl (9.9 11/Ta), Hanbosee BhICO-
KW OKCIUTyaTalMOHHBIN 3armac chipbs (9.702 T) 1 00beM BO3MOXHBIX 3aroToBOK (3.396 T), a
TaKKe HanboJIee BEICOKOE COMEPKAHNE CECKBUTEPITCHOBEIX JTAKTOHOB — 2.41%.

BoIsiBIEHHBIN TPOMBICIOBBII MAacCUB, PACITOJIOKEHHBIN B MEXCOIIOUYHOU OJIMHE, YIO-
OCH [IJ1sT TPOBEACHMS 3aTOTOBKY M TPAHCIIOPTUPOBKU ChIPbsi. OCTAIbHBIC IIECTh LICHOIIOITY-
JISILAA MOTYT CIIYKWTh B KAYECTBE PE3CPBHBIX, 4 TAKXKE KAK ITEPCIICKTUBHBIC YIACTKHM [IJIST OT-
0opa CeMsTH U ITOCAI0YHOI0 MaTePraJa ATl BRIPALIMBAHMUS BUIA B YCIOBUSX KYJIbTYPHI.
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Resource Assessments of Saussurea salsa (Asteraceae) Thickets
in the Central Kazakhstan
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Abstract—The article discusses state of natural thickets of Saussurea salsa (Pall.) Spreng. in
the studied areas of the Central Kazakhstan, provides data on the exploitable stocks and rec-
ommendations on efficient use of plant raw materials.

Keywords: natural thickets, Saussurea salsa (Pall.) Spreng., Central Kazakhstan, exploitable
stocks
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SPREADING OF
ARTEMISIA ANNUA L. AND ITS CONTENT OF ARTEMISININ

Abstract. This article presents the results of study resources and the assessment of the raw material base of the
industrial source of the antimalarial drug “Artemisinin” derived from Artemisia annua L in the Almaty region of the
Republic of Kazakhstan. Phytocenotic characteristic of the communities was carried out, the operational stock and
the possible volume of annual raw materials harvesting of Artemisia annua L were determined.

The content of pharmacologically active sesquiterpene lactone artemisinin in the raw material of Artemisia
annua L from different coenopopulations was discussed. It also provides recommendations for the exploitation of the
natural reserves of Artemisia annua L.

Key words: Artemisia annua L., coenopopulation, operating stock, raw materials, CO,-extraction, sesqui-
terpene lactone, artemisinin.

Introduction. Artemisia annua L. (one-year warmwood) is the main source of raw materials for the
production of the antimalarial drug artemisinin, developed on the basis of tlie sesquiterpene lactone with
the same name (1) [1].

HyC

Artemisinin (1)

The World Health Organization (WHO) estimates that amount of artemisinin to provide at least
120 million treatments is 96,000 kg. At the same time, around 500 million cases of malaria are reported
every year around the world [2].

The main suppliers of artemisinin in the world are Chinese and Indian companies, such as: Maysar
Herbals (Haryana, India), KPC Pharmaceuticals (Kungming, China), Xi'an Lyphar Biotech Co., Ltd.
(Xian, China), Guangzhou Quanao Chemical Co., Ltd. (Guangzhou, China), Nanjing Zelang Medical
Technology Co., Ltd. (Nanking, China), Kerui nanhai (Chongqing, China) [3]. Despite the ongoing
cultivation of Artemisia annua L. [4] and obtaining one-year species with artemisinin content up to 2%
with regard to air-dry raw materials [5], as well as developing a semi-synthetic method for producing
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artemisinin, pharmaceutical companies are still dependent on harvesting plant materials in nature due to
the high cost of these methods [6].

In the Republic of Kazakhstan, the habitat of Artemisia annua L passes through a narrow strip of
South and South-East Kazakhstan: the Zaisan depression, the valleys of the Chu, Sarysu, Syrdarya rivers,
the Prikaratau piedmont plain, the foothills of the Dzungarian, Ili and Kyrgyz Alatau [7, 8]. Reconnais-
sance surveys of one-year-old wormwood thickets were conducted earlier [9] m the Almaty region of the
Republic of Kazakhstan.

The purpose of the research is to identify and evaluate the raw material base of Artemisia annua L in
the Almaty region for the preservation and balanced use of renewable plant materials, as well as to
determine the content of sesquiterpene lactone artemisinin in coenopopulation different of different places
of growth.

Materials and methods. Object of study - natural populations of Artemisia annua L. in the Almaty
region of the Republic of Kazakhstan (figure 2).

Artemisia annua L. is a widespread cosmopolitan plant, which grows on sandy places, gardens and in
settlements. The stalks of the Artemisia annua L reach a height of 30-100 cm, erect. Stem leaves are short;
lower leaves sessile twice pinnate; periston-cut ovoid segments. The leaves are alternate, broadly ovate
shape, 2.5-10 cm long and 2.5-4 cm wide, with 2-3 segments on each side. Petioles of lateral segments
widely bordered. End of nibs quickly acuminate. The flowers are yellow. Baskets on drooping thin legs
1-3 mm long, hemispherical, form a common loose, wide densely leafy paniculate inflorescence; naked
wrapper. linear filmy leaves. Edge flowers in a thread-like basket; median - glass and tubular. The fruit is
an oblong flat achene without a crest, it blooms in July - August. The fruits ripen in August - September.
The longevity of populations of Artemisia annua L ranges from 1 to 7-9 years, after which the species is
displaced [10].

Figure 2 — Artemisia annua L. on territory of Almaty region

Traditional methods of geobotanical [11-13] and resource research were used during carrying out the
ork [14].

Supercritical CO2-extraction was carried out at the USFE-5/2 installation (production GORO-
gineering, Russia). Carbon dioxide food GOST 8050-64 was used As the extractant.

Extraction of raw material (weight in all experiments was 100 g) was carried out at a pressure of
S MPa, extraction time 3 hours and a temperature of 60 ° C.
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The quantitative content of artemisinin in the extracts was determined hy HPLC on an Agilent
1260 chromatograph (USA) compared to an external standard, under the following conditions: Zorbax
SB-C18 sorbent column, 4.6 x 150, mm, particle size 5 pm, acetonitrile-water mobile phase 60: 40, detec-
tion at 235 nm, the column temperature is room temperature, the speed of the mobile phase is 0.5 ml/min.

Results and discussion. In August 2018 we made route-reconnaissance survey and found coenopo-
pulations in the village Uzynagash Zhamby! district, near the village of Shilikbay Zhamby! district, near
the village of Sayan Karasai, near the village of Kainar Karasai, village Kaskelen Karasai in the
neighborhood Akshi village of Enbekshikazakh district, in the vicinity of the village of Avat.
Enbekshikazakh district, village of Turgen of the Enbekshikazakh district and in the vicinity of the village
of Enbek Alm Atinsky region of Enbekshikazakh district with a total length of 300 km. As a result of the
expeditionary work in the surveyed area, 10 fishing arrays of Artemisia annua L were identified (table 1).

Table 1 — Productivity and raw material reserves of the aboveground mass of the generative organs Artemisia annua L.
in Almaty region

Plant Model Productivity Operating stock | Volume of possible
. . density, plant (air dry weight) of air-dry raw |annual procurement
Location of coenopopulation  |Square pes/m? | weight, materials, t of air-dry raw
2 g/M2 c/hectare materials, t

2 km from vill. Uzynagash i
Zhamby] district 2 1,2+0,03 {14,75+0,1 { 17,7%0,5 | 1,7+0,05 0,34 0,14
Vicinity round village Shilikbai i
of Zhamby] distric 1,5 | 3,4+0,05 | 36,9+2,3 |125,5+4,6 | 12,5:0,4 1,88 0,75
Vicinity round village Shilikbai
of Zharmby! distric 1,7 | 3,220,084 | 357422 |114,243,7| 11,40,3 1,94 0,78
Vicimty round village Sayan

s 2,2 |2,7+0,03 | 36,8+4,1 | 99,4£3,2 | 9,9£0.3 2,18 0,87
Karasay district ¢
Vicinity round village Kamar | o | 555007 | 24,8432 | 54,5¢3,1 | 54203 0,49 0,19
Karasay district
Village Keskelen Karasay 12 [ 274004 | 34,5626 | 93,1433 | 9,320.3 1,12 0,45
district
Village Akshi of

+

Enbekshikazakh district 1 1,1£0,02 | 14,120,2 | 15,5¢1,3 | 1,5%0,1 0,15 0,006
Village Avat, Enbekshikazakh | ) |5 11001 | 25,5009 | 53,5629 | 53402 0.58 023
district
Village Turgen
R i o s 1,3 |2,920,03 |30,9£2,1 | 89,6+3,2 | 8,903 1,{6 0,46
Vicinity round village Enbek
Enbokstlicasiahiasea 2,5 |2,340,03 | 24,2£1,4 | 55,6+3,3 | 5,5+0,3 1,38 0,55
Total 15,4 11,22 4,48

Coenopopulation 1 (C3 1) is located 2 km from the village. Uzynagach, Zhambyl district.
43°22'16,74 " N, 76°98'52,79 " E, forming a weedy community along the edge of the field. Co-dominants:
Cichorium intybus L., Agropyron cristatum (L.) Beauv. First tier 85-130 cm - Artemisia annua L.
Cannabis ruderalis Janisch., Urtica dioica L.; second 40-80 cM - Cichorium intybus L., Acroptilon repens
(L) DC., Lactuca tatarica (L.) C.A.Mey.; third 25-40 cM - Agropyron cristatum (L.) Beauv., Achillea
nobilis L.; fourth - Trifolium pratense L., Plantago lanceolata L., Malva pusilla Sm. The height of Arte-
misia annua L ranges from 90 to 135 cm, the number of commodity individuals is 1.2 + 0.03 pes/m”. The
area of thickets is 2 hectares, the operating stock is estimated at 3.4 centners, of which the volume of
possible blanks is 1.4 centners.

Coenopopulation 2 (CP 2) 43°13'44,16" N, 76°22'14,46" E. Thicket number 2 is found near by
village Shilikbay Zhambyl district. The thicket was located on the edge of an abandoned field, with a total
area of 1.5 hectares. Co-dominants: Lactuca tatarica (L.) C.AMey., Achillea nobilis L., Cirsium arvense
(L.) Scop. Slpycrocts He BbipaxkeHa. Types of tiers are not pronounced. The average height of specimens
of the Artemisia annua L was 111.7 + 2.4 cm, diameter 51.1 + 1.2 cm. The number of commercial
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specimens per 1 m” was 3.4 + 0.05 pieces. The operational stock of raw materials on an area of 1.5 hecta-
res of CP amounted to 18.8 centners, of which the harvesting can be carried out at a level of 7.5 centners.

Coenopopulation 3 (CP 3) 43°14'48,17" N, 76°24'16,53" E. is located 400 meters from the thickets
number 2 and covers an area of 1.7 hectares. The vegetation is growing on a hill side. In this community,
2 tiers are expressed: the first tier (110cm): dominants - Artemisia annua L. second tire (till 55 cm) - Bro-
mopsis inermis (Leyss.) Holub., Lactuca tatarica (L.) C.A.Mey., Tripleurospermum inodorum (L.) Sch.
Bip. The number of commodity plants per 1 m” was 3.2 + 0.04 pieces, with an average height of plants of
wormwood 106.9 + 3.1 cm and a diameter of 39.5 + 0.7 cm. ¢, the amount of possible harvest - 7.8 c.

Coenopopulation 4 (CP 4) 43°17'54,50" N, 76°44'90,21" E. was discovered near the Sayan village of
the Karasai district and covers an area of 2.2 hectares, located on abandoned fields. Co-dominants:
Glycyrrhiza uralensis Fisch., Arctium tomentosum Mill.. Marked 2 tiers: upper tier 80 cm and higher -
Artemisia annua L.; Arctium tomentosum Mill.; bottom 30-50 cm - Glycyrrhiza uralensis Fisch., Poly-
gonum aviculare L. The yield was 9.9 centners per hectare. The operational stock of air-dry raw materials
is 21.8 centners, the volume of possible harvest is estimated at 8.7 centners.

Coenopopulation 5 (CP 5) 43°16'19,64" N, 76°44'53,00" E. grows in the vicinity of the village
Kainar of the Karasai district and covers an area of 0.9 hectares, located on abandoned fields. Edificator in
the community Artemisia annua L., Co-dominants: Cannabis ruderalis Janisch., Onopordum acanthium
L. in high tier (80-130 cm) and Xanthium strumarium L., Achillea millefolium L. in bottom tier (20-
35 cm). The average plant height was 125.4 + 3.1 cm, diameter - 21.6 + 0.8 cm. The operational stock was
4.9 centner of air-dry raw material, of which up to 1.9 centner can be harvested.

Coenopopulation 6 (CP 6) 43°21'62,71" N, 76°69'23,08" E. was found 2 km from the village.
Kaskelen of Karasay district towards Almaty with a total area of 1.2 hectares. The number of commodity
plants is 2.7 = 0.04 pcs/m”. The yield was 93.1 g/m’, the operational stock of raw materials was estimated
at 11.2 centners, the amount of possible raw material harvesting was 4.5 centners.

Coenopopulation 7 (CP 7) 43°50'92,64" N, 77°65'50,18" E. grows in the vicinity of the village.
Akshi of Enbekshikazakh district, and covers an area of 1 hectar. The height of Artemisia annua L in the
CP was 140.4 + 4.0 cm, diameter 12.6 + 0.3 cm. Co-dominants - Artemisia vulgaris L., Cirsium vulgare
(Savi) Ten. The presence of tiers is not marked. the operational stock of raw materials was estimated at
1.5 centners, the amount of possible raw material harvesting was 0.6 centners.

Coenopopulation 8 (CP 8) 43°40'48,1"N, 77°29'76,03" E. is located in the vicinity of the village of
Avat of the Enbekshikazakh district on the edge of a corn field on an area of 1.1 hectares, the operational
reserve is estimated at 5.8 centners, of which 2.3 centners can be harvested annually. Co-dominants
Xanthium strumarium L., Cannabis ruderalis L. The average height of wormwood in the CP is
130.0 = 3.1 cm, diameter - 34.2 = 0.9 cm.

Coenopopulation 9 (CP 9) is located in the vicinity of the village of Turgen, Enbekshikazakh district
43°41'11,62"N, 77°61'14,19" E. on an abandoned field of 1.3 hectares, the operational reserve is estimated
at 11.6 centners, of which 4.6 cent can be harvested annually. Edificator Artemisia annua L., Co-
dominants Xanthium strumarium L., Polygonum aviculare L. The average height of wormwood in the CP
is 129.3 + 3.6 cm, diameter - 35.8 = 0.7 cm.

Coenopopulation 10 (CP 10) was marked near the village of Enbek Enbekshikazakh district
43°40'48,1"N, 77°29'76,03" E. 43°47'46,69" N, 77°45'27,44" E. in an abandoned ficld, the total area was
2.5 hectares, the operational reserve is estimated at 13.8 centners, of which 5.5 cent units can be harvested
annually. Edificator Artemisia annua L., Co-dominants - Cichorium intybus L., Polygonum aviculare L.
The average height of thicket in the CP is 117.4 + 2.9 cm, diameter - 25.6 + 0.8 cm.

Thus, according to the results of resource studies on the territory of the Almaty region, 10 Artemisia
annua L. coenopopulations were found, the total operating stock was 112.2 centners, of which the annual
harvesting volume was 44.8 centners (figure 3).

The most promising for the procurement of raw materials is the CP 4 with an operating stock of
21.8 ¢, but, due to the increased economic activity, we can see a noticeable decrease in the raw material
stocks of Artemisia annua L. in the Almaty region of the Republic of Kazakhstan. In the event of an
increase in the demand for raw materials of Artemisiu annua L., cultivation is recommended under
conditions acceptable to growing, since one-year “wormwood successfully goes through aH phases of
growth and gives a high yield of above-ground mass in Kazakhstan [15].
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Figure 3 — Map of Artemisia annua L. raw materials on the territory of Almaty region

— Marker designation of sites for the collection of raw materials.

To determine promising coenopopulations in terms of the content of the target substance artemisinin
(1), we conducted studies to determine the optimal modes of supercritical fluid extraction of Artemisia
annua L. collected in 10 coenopopulations to obtain an extract with quantitative content of artemisinin (1).

The results of supercritical fluid extraction and quantification of artemisinin are shown in table 2,
which shows the average values for 3 experiments.

Table 2 — Comparison of the output of CO,-extract of wormwood annual and
the volume of the possible production of artemesinin (1) from the place of collection of raw materials

PlaciotcallEstion Output (:/i extract, | Content (12 ?;t)emcsinin, Volume of anl::g};sei:rin production,
neighborhood of the village Avat 7,2 5,48 (0,40) 0,92
neighborhood of the village Turgen 6,5 9,44 (0,62) 2,85
neighborhood of the village Enbek 7,6 9,48 (0,72) 3,96
neighborhood of the village Sayan 5,2 13,30 (0,70) 6,09
neighborhood of the village Kainar 4,33 17,47 (0,76) 1.44
neighborhood of the village Kaskelen 7,5 17,92 (1,34) 6,03
neighborhood of the village Akshi 6,4 8,10 (0,52) 0,99
neighborhood of the village Uizunagash 10,0 0,80 (0,08) 0,11
neighborhood of the village Shilkibay 5,0 3,03 (0,15) 1,13
e | s | e

As can be seen from table 2, the content of artemisinin (1) varies from 0.1% (neighborhood of
Shilikbay) to 1.34% (neighborhood of Kaskelen), depending on the place of collection, therefore pro-
mising in terms of industrial production of artemisinin (1) are coenopopulations of Artemisia annua L. in
the vicinity of Kaskelen village with artemismin content up to 1.34%, Sayan village - up to 0.7% and
Enbek village - up to 0.72%, which is 6.03 kg per target substance (1), 6.09, kg and 3.96 kg respectively.

Conclusion. On the territory of the Almaty region in the Republic of Kazakhstan promising for
industrial workpieces in terms of the amount of raw material harvested are thickets of Artemisia annua L.
in the vicinity of the Shilikbai and Sayan settlements (coenopopulations 2, 3, 4). In general, the total ope-
rational stock of air-dry raw wormwood in the surveyed cenopopulations was 11.22 tons, with a possible
annual harvest of 4.48 tons, while the average content of artemisinin in air-dry raw materials is 0.26%,
which is on the target substance is 8.0 kg of artemisinin. The total area for collecting air-dry raw
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wormwood was 15.4 hectares. At the same time, according to the content of artemisinin in raw materials,
the most promising are coenopopulations in the vicinity of the villages of Kaskelen, Sayan, Enbek
(1.34%, 0.7% and 0.72%, respectively) with the possibility of total annual procurement of air-dry raw
wormwood in an annual amount of 1 , 87 tons, while the average content of artemisinin in air-dry raw
materials is 0.92%, which in terms of the target substance is an average of 16.0 kg of artemisinin. That is
why, Artemisia annua L. with rational use of the identified thickets in the Almaty region is provided with
a raw material base and its operational reserves in the vicinity of the villages of Kaskelen, Sayan and
Enbek are the basis of the industrial production of the antimalarial drug «Artemizininy.

Acknowledgements. This work was carried under grant project Ne AP05133096 "Pharmacognostic
studies of plants and chemosystematics of taxonomic units of the family Asteraceae" of the Science
Committee of the Ministry of Education and Science of the Republic of Kazakhstan.

C. M. 9aekenos, E. M. Faéaysnnn, H. A. Xa6apos, B. B. Bekees, 3. K. lllaymekos
«DUTOXMMHA» XaJlbIKapalblK, FelIbIMA-eHaIpicTiK Xomausriy AK, Kaparanasl, Kazakcran

BIPKbLJIABIK 2KYCAHHbIH (ARTEMISIA ANNUA L.) TAPAJIYbI
KIOHE OHBIH KYPAMbBIHIAFBI APTEMU3NHUH

AnHotanmsa. Makanazga 6e3rekke Kapchl « ApTeMH3MHMH» TipeniapaThIHBIH OHEPKACIATIK K31 Gosibin Tabsl-
aaTeIiH OipXKBUIABIK XXycaHHBIH (Artemisia annua L.) Kasakcran PeciryGnukacel AnMars!l OGNBICHIHIAFBI IWHKI3AT
xopelHa Gara Oepinin, OHBIH PeCypCTaphlH 3epTTEY HOTHXKEJEpl KeNTipuireH. BipkbulIbIK KycaH eciMAix
GiprnectikTepine QUTOLEHO3ABIK cHnaTTaMa Gepuiti, OHBI NaiiianaHy KOopbl JKoHE LUMKI3AThIH JKbUT CaifblH JaMbIH-
JayplH BIKTUMAN KejieMi OenruieHal.

OPpTYp/li LEHONOMY IAMUANAPAArbl GIPXKBUINBIK XKYCaH IIMKI3aTIMBIH KypaMbIHIArbl $apMakoJoruaibik 6en-
CeH/l aPTEMHM3MHME CECKBHTEpIEH/I JIAKTOHBIHBIH MOJIIEp] TajaKpLiaHabl. BipXKBULIBIK JKyCaHHBIH TabWFH KOp-
JapblH Naiianany 6oMbIHING YChIHBIMAAP Oepumi.

Tyiiin ce3nep: Artemisia annua L., HeHONOMy /UM, Naianany Kopsl, mmkizar, CO,-3KCTpaKkuuanay, CeCKBH-
TepreHNi JTaKTOH, apTeMH3HHUH,

C. M. Anexenos, E. M. Fabayainn, H. A, Xa6apos, b. b. Bekees, 3. K. lllaymexos

AO «MexmyHapoIHbIH Hay4HO-TPOU3BOACTBEHHBIH XonnuHr « Putoxumusy, Kaparanna, Kasaxcran

PACIIPOCTPAHEHHE IMOJILIHY OJHOJIETHEN
(ARTEMISIA ANNUA L.) H COIEPXAHUE APTEMHU3UHNHA

AHHoOTaumus. B craTtee npHBOIATCA pe3ysbTaThl M3YYeHHS PECYpcOB M OHEHKA ChlpheBOH 6a3bl MPOMBIII-
JeHHOTO MCTOYHHKA aHTHMAIPHHHOTrO mpenapara «ApTeMH3HMHHHY» LONBIHK OfHONETHeH (Artemisia annua L.) B
AamatuHckolt obGnactu PecrmyGmmku Kasaxcran. [lpoBeneHa (UTOLEHOTHYECKas XapaKTEpHCTHKA COOOLIECTB,
onpeeneH YKCIUTyaTalMOHHBIN 3anac ¥ BO3MOXKHBIH 00beM €XKETOAHBIX 3aTOTOBOK ChIPbA MOJIBIHK OJHOIECTHEH.

O6cyxknaeTcs comepkanue (apMaKkoIOrA4ecKkd aKTHBHOTO CECKBHTEPIIEHOBOTO JIAKTOHA apTeMU3MHMHA B
CHIPBE MOJIBIHM OJHOJIETHEH M3 pa3sHBIX HeHonomyasauui. IlpuBeeHs! peKOMEHAAIMH 0 SKCILTyaTalliy MPHPOIHBIX
3a1acoB IOJIBIHK OJHOJIETHEH.

Kmouesble caoBa: Arfemisia annua L., LeHONIOMY AN, IKCTUTYaTaLMOHHBIH 3anac, ceipre, CO,-3kcTpaKims,
CeCKBHTEPIIEHOBBIH JIAKTOH, apTEMU3HHHH.
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ARTEMISIA L. (SUBGEN. SERIPHIDIUM (BESS.)
PETERM.IN KAZAKH UPLAND

Abstract. Kazakh Upland (KU) belongs o the sicppe 70 and the sone of norhem desers. The zoning of
vegetaton is distrbed by b presece of mumerous mauniain clevations more than 1000 m high (Kakaraly
mountains. Bayan-Aul Bekauata, Ky 3larai, Ulyan. Arganay. Chingizta ). I tertory s G41.7 K, which
is about 25 5% of the temtory of Kasakbistan. Kasakh uplands is located in six floistc regions and subares:
S Kokshetan (KokslL): 10 Westem upland (WUY: 10a Ultan (Ulyt): 1. Easem upland (U). 11a. Karkarly
(Katk): 16 Betpak-Dala (BD). A feture of the fertiory i he presence of steppe and deset species o riemisi.In
total, 17 specis from 4 secions are fourd on the temtory of KU, which s sbout $0% of ol specie of -Irteisia
Subsp Seriphidian in o of Kavaklstan: Sect. 1. Juncsum: L juncea. 1. serotia; sect 2. Leocophyton
1 ranica: sect. 3. Sclerophylluny 1. wblessngiona: sect. 4. Halophyllu: 1. aissanica, 1. scopoeformis,
1. camelorun, A gracilescens. L. halophia, . pauciflora. 1 lorchiana, 1. semiarida, . errae-albae, A compacia,
1 kasakorun, 1 nirosa. 1. schrenkiana. T speciesof . sssanica 1. sopaeformisar cndemic 1o Kasakbstan
ey words: Kavakh Upland, Flor of Kazakisian..bremsia subsp.Serphicun.

“The subgenus Seriphidium was isolted as a separate genus Pontedera [1]. W. Besser [2] began to
onsider Seriphidiun as  scction of the genus Artemisia L. The composition of the genus Ariemisia from
four subgenus Artemisia, Absinthiun, Dracunculus, Seriphidim was suppored by most botanists of the
XIX century [3-6]. K. Lessing [7]raised the status of Seriphicium 1o a subgenus.

“The number of the genus Artemisia L.is 450-500 species [8-10]. There are more than 100 species of
the subgenus Seriphidium from Asia. Africa, China [11-14]. In the flora of Kazakhstan, there are
43 species of the subgenus Sertphidiun [15],

“The Kazakh upland (KU) is a low, strongly rugsed mountain mass, towering above the smooth
surface of the Mesozoic pencplain formed on the vast Kazakh shield. In the noth, the upland passes nto
the West Siberian lowland. in the northeast into the wide Itysh valley. and i the west and southwest
adjoins 10 it the young Neogene plateaus of Turgai and souther Betpk-dal. in the southeast it rsts in
the mountain of Alta and Tarbagatai. The southem border of KU extends somewhat south of 46° north
lastude and covers the northern and parially central part of Betpabdala, The KU area i 641.7 k', which
is about 23 5% of theteritory of Kazakhstan. Most of the teriory of KU belongs (0 the steppe zone and
the zone of northen deserts. The zoning of vegetation is violated by the prosence of numerous mountain
clevations more than 1000 m high (Karkaraly mountains, Bayan-Aul. Bektauata, Kyzylarai, Ulytau,
Anganaty, Chingiztau ridge) and 3 very lasge number of individual small mountain mass scatired
throughout the teritory (mountains Ku. Akdym, Kyzshas, Bektumys, Bugyly, cic). According 1o the
floristc zoning accepted in the Flora of Kazakhstan, the Kazakh upland is located in six flristic regions
and subareas: 3. Kokshetau (Koksh ). 10. Westem upland (WU): 105 Ulytau (Ulst); 1. Eastem upland
(EV); 11a.Karkaraly (Kark ), 16 Betpak-Dala (BD)

“The aim of this work is a critical generalization of the distributon of Aremisia L. specics subgen.
Seriphidium (Bess) Petesm. i this area. The main material for writing the summary of he flora were our

16
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own collections, as well as mateials sored in the herbarium institutions of Kazakhstan and Russia
(AAMW. LE TK. KUZ KG)

Subgenus Seriphidium (Bess.) Peterm. 1843, Deutschl. FL: 294, — Ariemisia sect Seriphidium Bess.
1820, Bul. Soc. Nat. Mosc.. 18 222; Poliak. 1961, FI. USSR, 26: 562. - Seriphidum (Bess.) Poliak
1961, Tp. M. Bor. AH Kas CCP, 11: 171

Sect 1. Junceum Polak.. 1961 in FL USSR 26: 626 (descrross) Filat, 1986, Novit Syst. Plant
Vaseul, 23 219.

Subscet. Juncacac Filat., 1986, Novit Syst. Plant Vaseul. 23: 219,

A.juncea Kas. et Kir. 1842, in Bull Soc. Nat. Mose. 15, 2 383. Filat, 1966, FI. Kaz., 9: 116, Filat
1982, Novit. Syst. Plant. Vascul, 19: 171; Bakanova, 1993, Determ. Plants Central Asia, 10: 575
10: 586

“Typus: East upland. «In salss Songoriae ad f1. Ajagus rarior VIl (MW)

On the sands, on the gravel and rocky slopes, along temporary streams, pebbles and clayey outcrops
Rarely 10.WU: 10a. Ulyt: 11. EU: 11a.Kark  16. BD.

Subscet. Robustae Filat, 1986, Novit Syst. Plant. Vaseul,, 23: 220.

A.seroring Bunge. 1852. Beitr. Kenntn Fl. RussL.- 165. Filat. 1966, FL Kaz. 9: 136; Filat 1982,
Novit Syst.Plant. Vascul, 19 177; Bakanova, 1993, Determ. Plants Central Asia, 10. 577.

“Typus: Uzbekistan, «Zwvischen Buchara und Samarkand. 31 VIII 1841, Lehmanny,

Saline sails, solonetzes, solonchaks, temporary drains on clayey and gravel soil. Rarly 10 WU;
11, EU: sually 16. BD.

Sect. 2. Leocophyton Filat 1986, Novit. Syst. Plant, Vaseul,, 23: 222

Typus: A_sicheri Bess.

Subscet. Turaniaceae Fila. 1986, Novit Syst.Plant. Vaseul, 23: 224,

A turanica Krasch. 1930, Mar. xouwe. sken. necsex. 26: 270; Filat 1966, Fl. Kaz. 9: 137 Filat
1984, Novit Syst. Plant. Vascul., 21: 180: Bakanova, 1993, Determ. Plants Central Asia. 10 575,

“Typus: Turgay. "Akmola rogion. Atbasar distric.the Sary-su iver n the lower reaches, the vicinity
of the heights of Ortakaga, womwood sicppe in the valley, 8 VI 1914, No. 5251,
LM Krashenimnikox” (LE).

On clayey, sabulous, sands; saline sols, Rarcly 16. BD.

Sect 3. Sclerophyllum Filat, 1986, Novit. Syst. Plant. Vaseul.. 23: 224

Typus: A_cina Berg et Poljak.

Subsoet, Kazachstanicae Filt.. 1986, Novit. Syst. Plant. Vaseul. 2. 227.

A sublessingiana Krasch.ex Poljakov, 1954, Not_Sist. Herb, Inst Bot. Acad. Sci. URSS, 16: 395,
Filar. 1966, FL Kaz. 9: 131 Filat. 1982, Novit Syst. Plant. Vaseul. 19: 171. Bakanova, 1993, Detern.
Plants Central Asia, 10° 570, ~A. polysicha Polj. 1954, Bot M. (Leningrad), 16420,

“Typus: "Kazakhstan, southen Balkbash, on clayey’hill along the Lepse River. near the village of
Romanovka, 71X 1934, 1.and O, Linchevski" (LE).

On gravelly. stony. clayey. saline slopes of hills and low mountains. in the steppes on saline soils.
Usually 10. WU: 108, Ulyt: 11 EU: I1a. Kark : 16, BD.

Sect. 4 Halophyllum Filat 1986, Novit Syst. Plant Vaseul. 23:227.

Typus: A halophilla Krasch

Subsce. Haterophyllac Filat. 1986, Novit Syst. Plant. Vaseul. 23: 231

A saissanica (Krasch ) Poliak. et Filat 1963, in Tp. we-ra Gor. AH KasCCP 15: 234; Filat, 1966,
FIKaz. 0. 127 Filt, 1982 Novit Syst. Plant Vascul . 19: 177. Bakanova, 1993, Determ. Plants Central
Asia 107576,

“Typus: Zaisan basin, «Ust-Kamenogorsk parish, Ozemyi distrit, west of the Ky stay-Kurchum River,
Solonetzes near lake Karamurza, 10 VI 1912, n° 456, V. Reznichenkon (LE)

Wat solonetzes and solonchaks, shores of salty rivers and lakes. Usually 10. WU; 11. EU: 16
BD. Endemic of Kazakhsian

A scapacformis Ledeb. 1845, Fl. Ross. 2. 6: 575, Filat, 1966, Fl. Kaz 9: 117, Filat, 1984, Novit.
Syst_Plant. Vascul., 21: 165: Nasimova, 1993, Determ. Plants Central Asia, 10: 564,

“Typus: Chu sver valley, «Herb. Ledebour, Tschu, N 166, A Schrenk» (LE).

Ancient river terraces, lake hollows, outskirs of takyrs. Rarcly 10. WU; 16, BD. Endemic of
Kazakhstan

W
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Subseet Analocaspicac Fila. 1986, Novit Syst Plant Vascul, 23: 31

A, camelorum Krasch. 1930, Mar. coxc. akenea. neea. 26: 272 Fiat, 1966, Fl Kaz.. 9: 126; Filat
1984, Novit Syst. Plant. Vascul, 21: 167. Bakanova, 1993, Determ. Plants Central Asia, 10 569.

Typus: Turgay. «Kasakstan, prov. Turgai, . Dschusa, prope Kargala-ksyl (Sary-in) 4 VII 1914,
N Krasheninnikov (LE)

Outbreak of tertiary carbonate clays. Rarely 10. WU: 10, Uiyt

A gracilescens Krasch. et Tjin s. 1 1949 in Animadv Syst. Hetb_Univ. Tomsk 1-2, 2. 3; Filat,
1966, Fl. Kaz. 9 122; Filat 1983, Novit. Syst. Plan. Vascul. 21: 167: Nasimova, 1993, Determ. Plants
Central Asia, 10: 567

Typus: South of Western Siberia. « Altai Territory., Kulundinskaya steppe, pinc-forest saline lakes
on solonetzes, 23 VI 1913, L. A. Utkiny (TAK, isotypus LE).

Solonetz steppes, slopes and peaks of saline hills. Usually 10. WU: 10a. Ulst.; 11, EU: 11a. Kark.

On the temitory of 11. EU, subspecies are sometimes found: A gracilescens subsp. depanperata
Kupr. with small anthodes located a the end of branches and A. gracilescens subsp maxima Kupr. with
large anthodes and thick winding stems

(Kuprivanov, 1993)

A halophila Keasch. 1930, Mar. xowwe. xcn. weas, 26: 272; Fiat, 1966, Fl Kaz. 9: 117; Fiat,
1984, Novit. Syst. Plan. Vascul..21: 167: Nasimova., 1993, Determ. Plants Central Asia, 10: 367.

Typus: « Kazakhstan, Adacvski district, Ustyurt — Emba, Donguz-au, 2 X 1926, No 232,
R.Yu. Rozhevits and A.0. Geirikhson » (LE),

Tertiary salted clays, solonchaks. Rarely 10. WU 16, BD.

A, paucifora Weber. 1775, Dissert. Artem.: 26: Filat.. 1966, FI. Kaz.. : 124; Fit, 1984, Novit
Syst_Plant. Vascul, 21 166, Nasimova, 1993, Detemn. Plants Central Asi, 10- 567, - A. pauefiora
subsp. majkara H Krasch. 1930, Report on the work of the soil-botanical detachment of Kaz. expeditions
of the USSR Academy of Sciences. 1926, 3, 2: 273, - A. majkara (Krasch.) Pavl. 1938, FL. Centr, Kazak.
3270

Typus: Low
‘Wolgam fluvium,

Solonctz steppes, solonetzes, solonchaks. Usually 5. Koksh ; 10, WU; 10a. Uyt 11, EU: 11a. Kark .
16.BD.

‘As noted by M. Krasheninnikov (1926) south of 48 ° N on solonetzic complexes, a special form of
A pacifora. called by the local population "Maikara",with drooping branches, i very charactaisic. He
isolated it in a special subspcis of A_pauciflora subsp. majkara. Paratype selccted from teitory 10,
WU: afl. Sary-su, prope Ted-bulak. 4 VI 2014, n° 5225, leg. H. Krascheninikov. Later N.V. Pavlov
(1. raised the rank t0 a specics. According o our observations, specimens with drooping branches can
occur within the same population. O the terntory of KU, we did not sec populations of A_ pauciflora.
‘onsisting soley ofspecimens with drooping branches,there ar also no differences in the ecology of this
fomn (=A. paucifora v. majkara comb. nov.)

A lerchiana Web. ex Stcchm. 1775, Dissert Ariem. 24 25. Filat, 1966, Fl Kaz. : 120; Filat, 1984,
Novit,Syst. Plant. Vascul..21: 168: Nasimova . 1993, Determ. Plants Central Asia, 10: 361

Typus: Lower reaches of the Volga rivr, «Astrachaniac ut et ad ipam latam nigram (Tschomoi Jar)
‘Wolgse fluvi D. Lerche» (MW)

On sabulous salferous and saline soils, solonetzes. Rarcly 10. WU

A, semiarida (Krasch. et Lavrenko) Flat. 1966, in Fl. Kaz. 0: 121: Filat. 1984, Novit. Syst. Plant.
Vascul, 21: 169; Nasimova . 1993, Determ. Planis Central Asia, 10- 368, - 4. ferac-albae subsp.
semiarida Krasch. ot Lave.cx Kiyl. 1949, F. of West. Sberia. 11: 2787,

Typus: East upland, «Semipalatinsk region, Karkaraly disrct, between Ulkun and Kishkinokereptas.
1808, 1910.S. Kucherovskaya (LE, the lectoty pe was chosen by N. S. Flatova).

On light-chestnut soils i solonezic and solonchak complexes of vegetation. Rarely 10. WU; 1. EU:
16.BD.

On the teritory of 10. WU, A. semiarida subsp. argillaceun Kupr. (1995, Bot. Res. Siberia and
Kazakbstan, 1 20) with a thin root. loose, widely spaced panicle and omitted capitalum

A terrac-albac Krasch. 1. 1930, Mar. ko, aken. ueaa. 26: 269; Filat. 1966, in Fl. Kaz. 9: 120;
Fila, 1984, Novit Syst. Plant Vascul, 21 169, Nasimova, 1993, Determ. Plants Central Asia, 10 568,

a8

reaches of the Volga river, «dn ripa elata nigra Wolgac fluvii ut et Zarizinae ad
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Synypi: Turgay, «Kazakhstan, Turga, the Sarysu Riser in is lower reaches, environs of ur. Kizil-
Dahangil, near Kugaly-say, wormwood sieppe, 29 VI 1914, Xe 5189, 1. Krasherinnikov. Mangyshlak,
Aktau, the region of the village of Ogyuz, sandy slopes of the valley, wommwood and gramincous
association. 11X 1926, N 1069, 1. Krasheninnikovs (LE).

On the stony and gravelly slopes of hill, in sandy and clay deserts, wide interseetional basi
Usually 10. WU: 10a. Uly.: 16, BD.

A terrac-albac var pallida (Poljak et Krasch ) Filat. (1966, Fl. Kaz. 9 104) found in the viciity of
Zhezkazgan. Itis charaierized by a wide-ovoid capitl.

Subscet. Mongolicac Filat 1986, Novit Syst Plant Vaseul, 23: 234,

A compacia Fisch. ¢x DC. 1838, Prodr.6102; Krasch. in FI of West. Siberia. 1949, 11:2784; Filat,
1984, Novit. Syst. Plant. Vascul., 21:170; Nasimova, 1993, Determ. Plants Central Asia, 10 565
A, albida Wlld_ex Spreng. 1826.Sist Ve, 3 496, Filat 1966, in Fl. Kaz._ 9,139,

Typus: Alta, ad Techujam, 1332, Fischer» (LE)

Saline clay. solonetzs. solonchaks. Rarey 5. Koksh.. 10. WU.

A kasakorum (Krasch.) Pavl. s | 1938, FI. of Centr. Kazakh. 3: 274: Kupr. 1995, Bot. Res. Sberia
and Kazakhstan, I 22. ~ 4. maritima Bess. subsp. Aasakorum N. Krasch. 1930, Report o the vork of the
soiland botan.detach. of the Kazakh exped. ofthe Acad. of Si. of the USSR Research. 1926, 3, 2 272

Typus: Ustyurt: «Kasachstan, prope Ustj-ur, nter Kaiakty et Sorpai-orpa, 17 VI 1926, Roschevitz ct.
Tjiny (LE).

Plump solonchaks, solonetzs Rarely 10 WU; 11, EU; 16 BD.

In the first. thind of the 20th century. the name A marifa was considered as Kazakhstani and
Central Asian species of wommwood with pinnatisec leaves. The determination of the systemati location
of A. kasakorum has been examined in various ways. N. Filatova [15], considered this species as @
variation of A pifrosa, since the lower stem leaves are exclusively twice pinnatisected. T. Nasimova [17]
refered it 1o A. scopacformis Ledb, in which the lower stem leaves are once pinnatisected.
N Krasheninnikov (L.) disanosed “folia coulina inerior petolata intermedia sesilia, 1 <52 cm longa.
36 mm lataambitu oblong-linearia, bippinatisecta..”, which excludes the proximity of A kasakorum (o
A scapacformis. Along with a typical subspecies, A kasakorum subsp adekenovil Kupe. found in salt
bogs 11, EU, with thin surface roots, small (1.0-15 cm) leaves [16],

A_nitrosa Weber 1. 1775. Dissert. Artem. 24, Filat, 1966, FI Kaz., 9: 126; Filat, 1984, Novit
Syst_Plant. Vascul.. 21: 166,

“Typus: South of Krasnoyarsk region, «in montosis lacus sali Uischjumi Krasnojarensis tractus sub.
finem Augusti adhu florcntcm Luncni» (MW).

Solonctzes, solonchaks, saline lands, Usually 5. Koksh.: 10, WU; 10a. ulyt: 11, EU; Tla, Kark .
16D,

In the mountains of Karkaraly, 4. nitrosa subsp. subglabra (Krasch) Kupe, with evanesced
pubescence and stran-yellow almost base stems,

A schrenkiana Ledeb. s1. 1845, FL. Ros. 2. 575: Fiat, 1966, FL. Kaz. 9: 127 Filar 1984, Novit.
Syst_Plant. Vascul..21: 170: Nasimova . 1993, Determ. Plants Cental Asia, 10: 565

“Typus: Tarbagatai, «In Sibiria alaica ad m. Tarbagatai, VI, 1840, Schrenk (LE)

Solonetzes, salsuginous meadows, solonchaks. Usually 5. Kosh.. 10. WU 10a. Ulyt: 11. EU: 11a.
Kark.; 16, BD.

A schrenkiana ssp compressa Filat located in territory of 10, 3M. with capituls rouped at he end of
branches and A. schrenkiana ssp. deciinata Kupe. (1995, Bot. Res. Siberia and Kazakhstan. I: 19) with
branches almost horizontally located on the shoot and capituls lowered.
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KABAK YCAK IHOKbICHIILIAT B ARTEMISIA L.
(SUBGEN. SERIPHIDIUM (BESS.) PETERM

Aumoranuus, Kisax ycax ok (Y1 50 on COTTCTiK won AMvar Aats. Ocairepin
s, Guicir 1000 3w carun ray xorepueaepi meriuae (Kapapiu, Gaawaywas, besrayara, Kotz
Yaumay, Aprawarss Tayaupu, Ulswpucray oricw) Gy, Yea wosswp comyerisre. B Cisip
AT, COTTyCTis-IFCTa EPTic K ATKIGWII Y HCAI, 41 GATHEM EH ORTYCTik GOTHCHI ofa Topral
e OuryCrix BT K0 OTeNS] \CTIPFICP! AAIFICAI, OHTYCTIMIMINCTa AdTall e TapSarsrai
ayapun sipeaca. KYLLL oRryCrie merapicat 46° CommyCris cusicten ipuia oRryCTisss Kl con,
BCTIaUATANGH COATYCTik AQHC AP OPTATK GO KINTIIS ORI NG 641.7 0 a7 Kikcran
AT 23.5% b Kypain, K%K Ok WOKMEH LT (IODICTHKLIIK ASHG K 2 SULLIP OpIATCIIN
S Kormeray (Kostn.. 10, s yeaw mossicn (BVILY 103 Vauray (¥ur), 1. e yea moacs (ALIVILD,
Ha, Kapsapas (Kap ) 16. Bermaxaams (5. ASowaxra cpesaseies irimisia i #owe o ypacp 6on
ke © ok (0P Aremisia L. Terie G — 450500 1yp. Serphidiun TV TapuaraRMK AaIESL
Adpwsamre, Kemaarss 100-1en acra 1yp 69p. Kysakcran (paopaceinaa Seriphidin Tyue Tapyaransi 41
i ot

KV aysarsansa Sapasie 4 cosanam 17 Typi s e, 647 Ko opacssiaars Sripidiin vysc
VAT IFemIJo- T GOPIK TYDICPIIN 40%-w et 1 Cerin. Junceum Polak. Tncaceac Filat. ki
cexaucuna Iremisia funcea Kar e Kir. - suns #ycan, Robustae Flal_ s ceuracutia Artenisia serfina
Bunge — iy ycan s 2 Cesans. Leocoplyton Fla Turiaceae Filal s coxucuna. riemisia
ranica Krasch ~ ypart eycanst araa. 3 Cenam. Sclerophyllum Fila. Kavachsianicae il i cenuncutia
iremisio.sblesigiana Krasch e Poligkov - waiiapa #ycan saraast 4 Cevana. Halophy llnt Fila,
Heterophyllae Filat. s comunacaans Irtemsio saisonica (Knusch) Pobiak. e Filt. - saican ycanss wome
Ariemisa scopacfornis Ledch. — s Topiva ycan maze, Arlocaspicae Fila sim cexmacana s
“rypacp s rienmisicamelorum Krasch - yfe wycan Ariemisa grociescens Krsch.t Tin - xysa ycan.
temisio hlophila Krasch. - Ty-uw Aycan.iriemisia pacor Webe - kapa G, .riemista erchiana Web.
x Stcchm.— Jleps aycans,_Ariemisia semiarida (Ksasch. Lavrenko) Fila —aprocat ypeas syca, Aiemisia
Jernac-albae Krsch, — Gos aycan . Mongolicae il i Coxanacai Keacch ypicp st iriemisia
compcta Fish. o DC. - warun aycan. iremisia Gasakorum (Krasch) Pavl - Kk can. Irtemisia nirosa
Weber —cenmmpa xycans,Aiemisia schrenkiana Lede ~ pews »ycanss Ariemisa sissanica (Ksash,) Polak.
et Fila— mican ycanss #ove Aremisia scopasjormis Ledcb, — ubu Topiai ycan Kinkcran acwri
Sonun cara.

Ty contep: K yeak mosscs, Kasakcran diopack Aremisia subsp. Seriphidiun.

B M. Py, A, H. Kynpuanon’, C. M. Asexenon'

" AO Moy apo st sy - acrocws o e o, Kaparanaa, Kinxcran:
Ky acekal SomamamccK 1, PeAcpATI MHCTITy T V3 e CO PAH, Keveposo, Poccnt

ARTEMISIA L. (SUBGEN. SERIPHIDIUM (BESS,) PETERM.
BKAJAXCKOM METKOCONOUHHKE.

Aunoranus, Kisascrut veakoconosuuns (KM) OTHOCKTEA K CTEnHOR 10WE 1 W0 CEOCPH. mycTi.
o THOCTS PHETITTAOCT APy MEETEA MR QOGS FOPI QTR BCOTON G016 10004
(roput Kapsaparit. Bamn-Ava, Bosayara, Kurnaupai, Swray. Apravar, speder Unnrumay). Ha coacpe
NCTROCOTONNE MEPEXOIT B AM0-CHOHPERYIO HHONCHIOSTL, 4 CERGPO-BOCTORS — 8 WWPORYIO T0THNY
Mprat, 3 s SnA 1 10F0-WIAE X HEwY RPHNKIOT MO HEOTCHORSS 1T Typr 1 KAKAGH Berna-
A7, 40 HOr0-0CTONS YIIDICTC 5 ropst At 1 TapSararas. IO rparania KM MPOCTIACTCH HESKOTHNO
RIS 65 Gl N ONKITBIST CSRGDAYIO i ACTINHO. ISHTDITLANIO AACTe FCTIAKTATH. Ef0 TSppITOpI
GoctanaaEr 6417 KO, W10 OXKITMRICT 0KO30 23,5% TeppITOpHN KisNCTa) KAKI MEROSOIONMIK
wasommcs s tmecra ropucrisccnn pajowix u_ nospaiows. 5. Kormeray (Kowun), 10, S
Newocomom (V) 10 Yasray (V). 11 Boctoumnt weakoconosuans (BM): 112 Kapapans (Kap ) 16,
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\WPOBD (309 ICIGHAGETH Pos oML L. COETaRICT oK030 450-500 0. Butom moapoan Serphidn s
Ao, Aippus, Knras wacurrinaeres Gosee 100 saon. Bo faope Kasncrawa 43 s nopoma Serphidiun.

Bocro w sepprropin KM scrpewacrcs 17 suagn 0 4 cexuni, w0 cocranuses axoro 40% seex muaos
riemisia woapoan Seriphidim grop Karaxcrava Cosauut 1. Junceum Poligk. K. noscossuan Juncaceae Filat
oiociren rtemisio funcea Kar. et Kir. - 101w uitronan x noscckunh Robusiae Filal.{remisia. serofina
Bunge ~ nossuns ocewn. Cexuun 2. Leocoplnton Fla. nosceruin Turaniaceae Filal orhocurcs riemisia
ranica Kish. - o rypascsas. Ceruns 3. Scleoplylum Fila, noscerann Kazachsinicae Flat. orwocues
iriemisia sublessingiana Krsch.ex Poljakov — noman, cccmrowiiui. Cesans 4. Halophy lum Filat, nosces.
i Heerophyllac. Filat. orvocu {remisa saissnica (Krasch) Polak. t Filat, - nomi, kcancian 1
temisio scopocformis Ledeb. - nozsan. npymicsanas. K noscenum Arslocaspicae Filal amiocios ey
s Utemisia. camelorun Kiusch. — ozt bepouoson, triemisa gracilscens Krasch. ¢ Ilin — noma
TouNORITI, rtemisa Aalophiia Krasch. - Rt Sorexo0ws, {rinisa paueifora Weber — nossis vepi,
irtmisia lerchiana Web. e Stechy. - oz epNa, {remisia semiarids (Krasch. o Lavrenko) Filat. - non.
oayeyxas, rtemisa ferrae-albae Krusch. - o, Geaonewesuna. K mozcesaunn Mongolicae Filat, orsocires
Ry Bz {remisia compacta Fisch. ex DC. o ko, {riemisa kasakorum (Krasch ) Pavl -
oM staNCK, Aremisia nirosa Webet - oM ceTpaNaN, Irimisia schrenkiana Ledeb. — nomun
Wipensa. 1 man.Artemisia scssonica (Krasch) Poljk, o Fila. - noasss. micascin _Aremisia copaeformis
Lede o npymcamaias ssamorcs oz Kiascra.
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HNEPCHEKTHBHBIE BHKAPHBIE BH/Ibl JIEKAPCTBEHHBIX
PACTEHHII ®JIOPbI KA3AXCTAHA
Tataynmnn E M., Epwekucsu A, Waiivepaenosa X P,
axazewic HAH PK, 2 xin. ., npodeccop Anexenon C. M.
AO  «Mexaynapomusiii - nayswo-npowssozcTsenuii xonunr  «uoums,  PecnyGmna
Kasaxcraw, r. Kaparamaa, ya. M. Tasanuesa d, 100009
) Astop ans nepennckar info@phvio kz
Annorausis. TTpOBCAEHO BHTOXHMINECKOE WSYICHHE 7 BHRIPHSIX BIIOS ACKAPCTECHHbX PACTEHITT
Helichrysum arenarium (L) Moench., Valeriana officinalis L., Origamm vulgare L., Hypericum
perforatum L., Leomurus cardiaca L., Marricaria recutita L., Achillea millefolium L., 3ameuaiomix
Obuunanono  npuswanie  (apuasonelinuie  swan  pacrenull.  TIpusoasics  aawne i
MOPOIOIIMECKIIX HPHSHEKOS, XHMIECKOTO COCTa, SAACOB ChiPb, & TAKAKE O0CY KIBOTCH BpEais
pacnpoctpaners 50 (aope Kasaxcrana. To pesyabraran usyuensin 7 sukapubix swios pactenii 5
KIHECTIE HCTOUMIHKOB AEKEPCTICHNMX IDENAPTON PEKOMENIYETCH B0ty 1 L0y apCTBeIIyIO
dapmaxoneo PecnyGaumn  Kasaxcran UM pIspaGorn Ma WX OCHOSE  OPHIMHANLHNY
(TONpeIapATOs, OpraHIISALII BHTOXHMINECKOIO IPONSBOACTE
Kuoueswe  crosa: ropa Kaxaxemana,  aexapemaenie  pacmens,  susapusie 6o,
apraxooenecku axmuae coeounen.

BBEIEHHE
Pactirrcabpii wnp  Kasaxcrana  xapaxrepusyercs  Gorareiiumny  renoponzon n
ATHMNH SAICANI ORI PACTENHT, B CDBYIO ONEDEAS,  AMKODACIVLLA BIAOH,
OGO leKapCrHeHBMI COICTBANI, SHAMMTELHAR 4ACT KOTOPX HEpCHEKTHENa A1k
HCCICAOBAMITT XHIMECKOTO COCTABA  GHOTOMMECKOI AKTHBHOCTH METACOMITON, § 1epByI0
OuEpEAD, 1A ONPEACIEHIE  QAPNAKOIONIMECKN  AKTHBHEY  COCAHEAN. MHAOrE b,
iaiouenbe b Bapuaxoneio Gusiiero CCCP, He BCIPESIOICH Wi BCIDENaIOICs 1o Diope
Kasaxcrana ouens peaxo. C apyroii croponsi, 50 drope Kasaxcrawa [1] scrpesaiorcs sukapisie
(savewmouwe) i, KOTOpMC  paHes M OUCHNSAINCH B QMIONHMIMECKOM Wi
(papmaxonoriieckom oTHOWEHN. CPEN BUKAPHBIX BIAOD NPEACTABARIOT nHTepec Gecomeprrmk
CAMADKANICKHT, 1TPHHIS CPEANS, AYILILIS MEAKOUSETHAS, 5HEPOGOT UIEPOXOWITHAE, hyCTopiK
1yPRGCTANCKI, POMGLLKA POMAIIKOBILANAS, THCAUEANCTHAK GAAOPOAIL, HNCIOLLHE IPUPOANLIE
SANACH CHPI M ARISIOUIECH TIOTCHUNGISHLN HCTONHUKEMI  GHOIOIIECKI  AKTHBNbX
cocammenii
Uens necnenowans — ouewka cospemennoro  cocrosmna (aopy Kasaxcrana
MeHoMIOsANNE T BUKIDHMY A0S paCrewsll 5 KAYECTHE HEPCHENTHBHA  HCIOWHKOS
ICKAPSIISCHHOO GHIpLS LR 10y HeHIA OPHIHHEIbHbEX GHTONpENapaTOS

MATEPHAJIB H METOZTb

Mamepuaru

OBvexTamn HecIe1BIMIA ABIRIOTCA pacTpocTpaneHe Ha Teppiopun Kasaxcrana
aukopactyune siass pactenuii. Helichrysum maracandicum M. Pop. ex Kirp., Pairinia infermedia
(Homem ) Roem. et Schult, Origamum tytanthum Gonisch, Hypericum scabrum L., Leomurus
turkestanicus V. Krecz. et Kuprian,, Matricaria discoidea DC., Achillea nobilis L.

Memoow

Buzeaenne (BAABONONION 13 HCCICAYEMBIX PACTCHITT  NPOBOININ  TPEXKPATHAN
IKCIPAHPOBINEM FTIIOBLIN CIMPION € PASIANOT - KouuE pauei (70-96%). Tlonyenmsit
IKCTPAKT nOTepra BoAHO-CIMpTOBON  oGpaGoTKe (cooTHowente 1:2) ¢ moCIEAYIOMIN

‘CEOPHIIK TPY/10B MEALYHAPO/HOIi HAYMHOI KOHGEPENIIMN
T PACTEHIIA 110 TEKAPCTBEHOTO TIPETIAPATA», OTEHY BILTAP 2020 1
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HSBICHCHHEN X10POGOpHON. TTOTVHCHHBIE CYMMbi BELICCTS XPOMETOTpAGHPOBAII Ha KOIOHKE ©
ClKareIeM B coOTHOWEHHN CyMMA: HOCHTeaL=1:15, Smioipya cHCTeNoil pacTRopiTeneit
nerponeiieii Spup/reKcar - STHAALETAT ¢ Bo3PICTAIOIEN KONUEHTPaLIH rocAeaerO.

KOaMNECTBENHOE  ONpe1eeNHe  CATIONNHOB IPOSOIITH  CEKTPOPOTOMETPIIECKIIN
weronow (b PK 7.1,2.2.25) [2]

upHOE MACIO AVIIMUL MEIKOUBETHON H POMALIKH POMAIIKOBHIHOH HOTYIEHO
eTORON rupoIHCTIIAH Ha annapaTe K-tenenmxepa 5 Tesenie 2 uacos. Kavecrsenmsii cocras
W KOMIMECTACHHOE  CONEPAANIE  KOMIOHEHTOR AHATIHPOBATH  METOIOM  XPOMATO-MACE-
CrIEKTPOMETpHI 1A Fa3080M XpONGTOrDADe ¢ Mace-cesexTHBHAM A€TexTopom GC-MSD Agilent
7890A/5975C.

PE3VJIBTATHI Hl OBCY/KAEHHE
nopa Kaaxcrama wacwiruisaer Goree 5000 Biiow pactenl, 1 wix k010 667
SnenL B108 1t 1406 BA0B AexapeTsenniix pactenni [3]. BorsumncTso pactennit aops:
Ka3XCTala ABARCTES HCTOMHIKOM GHOTOTIIICCKII SKTHBHAIX BELECTS, KOTOPHIC He HCTIOL3YIOTCH
B OHILKATLHOT MEIVIIHE, T0ITOMY WX MOAHO PACCMATDHETS B KQHECTAE MIEPCIEKTHBHX BILIOR,
CIOCOOHHIX TIOMOMHITS CIHICOK (FapMaKONESiHL BiAOB pacTei
B TaGiie npenCTARIEHs! BHKAPHLIE BILIL MHOTOETHIOX TPABSHICTEIX PacTerti, KOTOpHie
NOPHO TDHMEHSTS HAPASHE C (APVAKOTEHHLNK, GAATOTaps GIHSKOMY XHMINECKOMY COCTaBY it
KONMHECTOEHHOMY CONEPAAHIIO ACTICTBYIOULIX BEUIECT, 110 KOTOPHIM CTAHIAPTHINDYIOT Chphe.
BaKHLIM YCAOBHEM ABAETCS HATHSNE CHDLCBOTI GATH BHKADHAIX BILAOD
TaGnuua | - Bukapsie w1t AexapTsennbx paceni

apaxoneiinie TpeBosanns x Pexovennyentie Ocrose
B pacrenuii, conepanio Bikaprsie Bts Gronoreckit
MenOMayemas | GHONONIHECKH AKTHBIHAX. pacrenn [T "
sacry beuecrs® wenomsyevas sacrs | o okapis owax
) 2 3 4
Helichrysum | Coxepaarie cywhis Helichrysun Vioreanps,
arenarium (L) | gnasoronzos s maracandicim M [
Moench. nepeccre wa xeepuerun | Pop. ex Kirp. anresn,
Beccuepruk | 5 cyxow chpse A0mKHO Becoueprini xewndepon,
necuanuii (userki) | Guirs e ewee 0.5 % cavaprancKii Knepuerin
(usersn)
Valeriana officinalis | Conepaanne spuproro | Pairinia iiermedia | Cywwa canominos s
L Basepnara | wacaa b cyxom uemswon | (Homem.) Roem et
nexapersennas | wnt Schult, oneaonosyio Kcrory
(xopun i parentiposanion arpimns cpenss 1219%
Kopnesiuia) | cuipre 10mKHO Gurrh He (xopit i
weree 4 walkr, xopneiua) —
ceckmmepenons HCTOuHIK Cuipb A1
[ ——— npenapaton
Bazepuanosyio KncIoTy cenamumoro
e weree 0,17 % aciicrous
Origanun vulgare | Cyma Kapsaxpoia i Origamun Tiwon — 68,91 %,
L flywnua | mivosa s supron iyttanthum Gontsch. | xapsaxpon 3,98 %
oBbikHoBeHHIn | Mace — He weriee 60 %. ywnna
(rasenias sacts) MekouseTHas

(uaenas wacrs)
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T 7 B T
Hypericum Conepansie cywwes | Hypericum scabrum L] Tuneposin,
perforatum L ranonownos 5 Iseposoii xepuerin
nepoboli | nepecuere wa runepiunn | wepoxopaTaii KBepuITpIA,
nponuipaBIenHIi | B CyXOM Clpbe A0TKHO | (Hazsenas wACTS) | MMpUeTII, pyTIN
(wazsevan vacrs) | Gurre e wenee 0,08 %
Leomurus cardiaca | Conepxanie cywnn Teomiris eepuernn,
L aasonownos 5 surkestanicus V. runeposi, pyri,
Tycruprnk nepecucre wa pymns | Krecz. et Kuprian Kemngepon,
oGkkHoBCHHMIT | HACTOfIKE I0TKHO Guit Tlycrprink moteaniy
(uamsenuias wacts) | we wemee 0.2 wr/un TypKecTanckiii
(wazenas uacrs)
Natricaria recutita L|_Coxepwanne 5pnproro Matricaria, B uperom
Povauka anreunas | wacna cunero usera s discoideaDC. | xopswkax powaui
(xopamisan) Cyxon cuipse zomRHO Povaurka Gesmsasrixosoii
Guith we wenee 4 wi/kr, | powauonas | conepaarrea buproe
amurenin-7-raoxonan (xopsunsn) Macso cuero usera
e verice 0.25 %. (0.15:0.03)%
Achillea millefolium | Conepaniie pupnoro | Achillea nobilis L Conepanrie
L Tucsuencriu | wacaa n cyxom cuphe | Tocsuenucrauk | supioro saca 0.246
obHoBenmui | om0 Gurrs He venee 2 | Gaaropomi % (5 nepecuere na
alkr, npoaysenon b BovyIHO-cyNoe
nepecere a xavasyei cupre).
e weriee 0.02 %
comirus cardiaca | Conepaanne cywnst Teomurus Keepuerin,
L aanononnos 5 nrkestanicus V. rumeposi, pyri,
Tyeruprnk nepecucre wapymns | Krecz. et Kuprian xewnepon,
oGukwosewmuli | HacTofike AOTKHO Gurrh Tycrpn moteonn
(nasewnan wacts) | we weree 0.2 vr/un. ryprectanckiii
(wansenvan uacrs)

 Co0epacaInie GUaHOILECK KGO GeI4ECTIG 6 (hapGKONETIbY IEKGPCGEIET PACTIENIAY,
o Komopeux cnanoapmpym coipre (2],

Becewepruic cavapkawicswit (Helichrysum maracandicum M. Pop. ex Kip) 1
cevelicra Asteraceae — MHOTOeTHE paCTeRHe, apear KOTOporo oxpaTsaeT Kuprisci Anaray,
Kaparay, anansuii Tane-11Tass. OCHOBHbIE 38pOCiH COCPEAOTOHCHH Ha CEECPHOM CKIOHE XPEDTA
Kuprscii Anatay 1 I0uo-Kaxxeranckoli 007aci, JKCryaTaumOuHLH 3anac. Cp
cocrasser or 1 T 20 5 T eyxoli Nacew wa naouma 30 ra u 100 ra [4]

TIo XuMiieckowy COCTasy GeccHEpTHIK CAMAPKAICKILT HE YCTYnACT (apuaKoneiinony
By Gecomeprhky necianowy. Panee [S] MSyIeHa IICHTINHOCTS KQ4ECTREHHOO. COCTA
(DIABOOI0 GeCCHEpTHIKE CANADKAHACKOTO 1t GECCMEPTHIKR IECHANOTD,

Userin  GCCMEPTHIKE CAMIPKAWICKOTO COTPAGT AR GHOTOTIMECKH  AKTHBISIX
paamononos: wsoreanxpusi (1), wapurcnin (2), amrenn (3), sewndepon (4), xvepuctis (5)
TIO OAHEKOBOMY (DIABOHOILIHOMY COCTABY ¢ GECCMEPTHIIKOM _IICCHINbIM _ Gecomepritk
COMAPKAICKII MOKHO DEKOMEWIOBAT B KQMECTSe MEPCTIEKTHSHOTO HCTOWHHKA CHpL IS
HPOISBOACTEA MPENAPATOR I HETOTL3OANNS B NEAHLIHE.

‘CEOPHIK TPY 108 MEAIYHAPO/HOIi HAVUHOI KOHOEPERIUH
T PACTERIIA 10 TEKAPCTBEHHOTO TIPEIAPATA», OTGHY BILIAP 2020 1.
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T10 NOPOIOTIECKIM MDISHAKAM WBETONNME KOPSHIKH BHKIDHOTO BIHAA GeccmepTiik
CAMAPKAIICKOTO 1 GECCMEpTHIKA MECHANORD, BRIOUeNHOTD 5 TocyIapeTBenIyio (papuaxoneio
PecnyGankn Kasaxcran, 1OX0Ai i HMEIOT WAPOBHLAYIO POPMY, AETTHE, OTHOTHSE 1T 10
HECKOTHKO BMECTE 1 KOPOTKINK WEPETIHCTO-BOLAOHHBX UIBETONOCAX AHHOM 10 1 ¢, Kopsukin
COCTONT 13 MHOTOWHCICHILEX USETKOB, DACTIOTOACHHLIX HA [OIOM LBETOTOKE, OKPYKEHNbX
HOFOMICACHHSIMIL HETLAOTHO MPIKATEINII NICTONKANI! OBBCPTKII TIMOHHO-e/TOrD UBera. Bee
WBCTIN TPYGHATIE, IATHSYGHATAE, OGORTIOTHIE € XOXOTKON.

LseTer b (Ma€) WoHe-aBryCTe, MIONOHOCHT & ABYCTE-OKTAGPE. BAPHAKOTOTHIECKDE
eficrne OBYCIOBTENO HATIIHEN B erO COCTaBe (IABOHOWION, KYMAHHOS, HpUPHOTO MacI.
HIsBecTio, T IKCTPAKT M3 COUBCTH GECCMEPTHIKS CAMAPKANICKOTO NPOSBIRET BHCOKYIO
KEHCTORRYIO BKTHBHOGT

‘Couseris GeCoMEpTHHKA CaMIPKAIICKOTD MOTYT GHTh PEKOMENAOBH b KAUECTHE CHpbst
ans nonyuewns npenspara «brawuny (3A0 BHOMTEX, Pocous), conepiamero cywy
(pranonowIon (e wenee 20 COCAMHENNT), OTHOCAUUIXCA K PATHNM rpynnaM: (Iasos,
DAGBOOIA 1 WX FAUKOSHb, XaTKOHH, (TABAHOME 1 IX EAIOKOI.

Tarpusns cpenwsn (Kamenwas saephsna) (Patrinia intermedia (Hornem.) Roem. et
Schult,) 13 ceveiicrsa Jaleriandcede — MHOTOACTHG TPABHICTOR pacTere. Pacter & ropio-
CIHON HOACE 110 KAMCHHCTBIM FOPHBIM CKIOHAM, 1 OCBITAX, PC{HBIX T&TCHHIIKAX i B KAMEHICTBX
KOBBLTbHO-PASHOTPABIA CTENAX 5 3anaom 1t BOCTOuHOM NeTKoconouHIKe, Aae, Tapdaratac,
Kupriscxow Anaray, Janaiow Tam-lllawe Hai suissienss Jcniyaramsonisie amach
BOVIYIINO-CYXOTO CHIpA MATpHHIN Cpeeli 8 Kapapannckow paiiore Kaparamacxofi o6mac,
cocrasmouie 72 1 Ha o S0 ra

LLseTeT b WoHE — WOE, IO CORERIOT B Mone — anrycre. B wean
nomsesyio uacrs, pacrenis.

Uaumedka HesaMerHaA, OTANITCASHAT TPIHIK Y BUKAPHOFO BILIA NATPIAINN cpeae —
KeiThie WBETIN, y (APNAKOETIHOTO BILLA WBETIH CHPEHERbIE, NHOTAA GEbie ¢ PO3OBOH OKPACKOTT
T11011 y OGOIX BILI0B MPOAOATORTH, NDHLBETHIK D 1LIOAE AIEBIANbIT WM NONTH OKPYTb
Lserer 5 wae — mone; /1014 COSPEBaIOT B Hioe — CeHTIOe

Dapvaoneiinsii 511 BaTEHANA TEKAPCTECHHAS ABIRETCA ICTOUHIKON ATH POSBOTCTSA
TIPCNAPATOB. CEATHBHOTO. ACTCTBNA. B KAUECTRE 3aNCHINENS, OGTAIMOICTO. AHATOMIIHbIN
ETICTBNEN, HaNI IDEAIOAKENa NATHHIA CPEiS, COTEPAALIAA CYMMY CATIOHHHOB B TIEPECHeTe Ha
O1ean0108y10 KHEAOTY 12,19%, OKISHBUOLLINX BIUSHHE HA LEHTPATBHYIO HEPBHYIO, CepIENHO-
cocymeTyio cucrew. Tlpenapars natpiumin, OGAATAIOLINE BHPAXCHHLN YCIOKMBHOLIN
ETICTBHEN, TPEBOCOZIT B JTOM OTHOUWIEHNE Ha S0% KOpeis Banepiars [6]

Jymmua meaxouserwas (Origanum tyttanthum Gontsch.) s cevelicroa Lamiaceae —
sworosertice pactertie. Berpeuaerca & Uy-Hanficki ropax, Kaparay, Janaason Tame-Lare.

e uenonsayior
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Tlueris KeromTosenense, KON 422w WpHHOH 314 W, AmaHO
KOpOTKOUepekOBbe g TLAECTHHKA AHCTa STLEBIANA, ATHITTIECKES K SHUEBHINO-
AMUETHAS C UETBHEM 1N 3YGHETSMI KPAN 1t S30CTPEHNOTi K Ty BepxyuKoil. Couserne
NeTeapuaTO-passeTBcHHOc. LIBCTKIN COGPANH B TOHKHE NPHSMATICCKIIE KOTOCHA € ICICHbIN,
MMM IDHLITHIKMI, S30CTPEHHbINGY, PABHBINIL aUIEKaN. ek y BHKAPHOTD D13 1y I
NEXOUBCTHOI GETOBATH I CHHCRATH, 2 Y (APMAKOTEIHOTO BILIA AV OGWKHOBCHHOT
posonaTo-nypriypHs

JyWita MEAKOUBETHAR USETET B WO HIOne, @ AYLINIA OGHIKHOBEHNES LBETET B 1OTe:
centaGpe. Hpuproe MACHO AYLINUL MeAKOUBETHOI COTepKIT TIO (6) i Kapaxpon (7) B cyne
Goriee 60%, AHATOTIHHO XIMIECKOMY COCTaBY SHPHOTO MACTA 1Y LNILS ODIKHOBEHHOT

ne
© W)

3uepoGoii wepoxomaruiit (Hypericum scabrum L.) - oonersiee pactensi 15 ceveiicrsa
Hypericaceae. Betpewsercs s 3anamow mekoconowke, Vayray, Jaiicanckow, Baxau-
Anaxonscrow, Tapbaratac, Jixynrapexow Anaray, Jananiicxon 1 Kynreii Anaray, Uy-Haiicwi
ropax, Kaparay, 3anaamow Tawe-Tllane. DKCHayaTauiousii 5aiac Sposon LicPoroBaroro
cocrasser 3,07 wa naowan S0 ra 4]

Cuipbe 5 (hase UBETEHIN KOTINECTBCHHO COTEPAIT CyMMY (IaBOHOIOB: TUTeposILA (8).
xncpueran (5), xoepurrpun (9). wwpuueris (10). pyrun (1), Isepodoit mepoxosamit
REpCnEKTHBHOE. paCTeHe, HMEIOUCe CXOMMMIT XHNIIECKITT COCTAB ¢ (BapMIKONEiH BIION
SBepoGoem mpoLIpABIEHHbM

an an

Iserkn npasiLibssie, OGASYIOT A BCPXYUIKE CTEGAA LUITKOBIIHOE COUBCTIE, TS
SCTCHEIX OCTPOKOHEHHBX HLIIIICTHKOB C CPHEMH TONKANG 110 KPASN, ITh OPAHKEHO-KEITHX
IETECTKOB Tk ke 110 KPAM C HEPHLIMH CEKPETOPHbIMI TONKAMH, TDH THANNKI 8 myuKe, KA
15 KOTOPBIX COCTOIFT 3 MHOTOUNCICHHLX OPAIKCBO-KENTHX THAMHOK M TPH MIOIOTHCTHKG,
yBcrsanbie Kpachun CronGikavt. TLAO1 — POAOTTOBATO-RILIESHINEA KOOGS, OCTPORTAA
KopisHeas, MPOTOATOBATO-GopO3INATAS. Cevena ANUEBNIIO-UMTHHIDHIECKIE, KOPHNEHE,
npononLo-GeonopeuaTIe. - Bitkapisil b UseTer 5 Mae-wione, dapakonelinui Bz —
mone-asrycre.
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Tyervpums Typecranexii (Leonurus turkestanicus V. Krecz. et Kuprian) i
cevelicrua Lamiaceae sctpesaetca s [Leynrapcron Asaray, Jawnmiiceon u Kywrel Anaay,
Kervens, Tepexeii Amray, Janassow Tam-lllane. Onperesiensi mpowbiuienssie 3anack:
nyCrIpHIKa TypKecTanckoro s Bocrouno-Kasaxcranckoi (xp. Janaawii Tapararaii) — 1,02 1
Cyxolf acest wa naouwa 10 ra 1 KanGunckofi obmacrax (Kuprincli Anaray) — 4,52 1 wa
nomazn 200 ra [4]

‘Cteayer OTMETIFT, "TO nyCTHpHINK OGKHOBCHHL He MpoipacTaer 80 (haope Kasaxcrana
I HOTONY €10 KyAVTMBHDYIOT. B CBSIN C DTN, WMEETCH NOTDEBHOCTS B BHKADHOM BLIE
EKAPCTBENHOTO CHiPb, IEIOUIIN IPOMBILITENHHE 3araces [7]. B KaHECTBe POACTBENHOTO BiLta
Jayuen nycTepHik Typkectancnii. Tpass H UPCNSPATH NYCTHPHIKE  TyPKECTAHCKOTO
HPIMEHSIOTCA 5 MEANLINIE HAPASHe ¢ IPENAPATANI 1YCTHPHIKG OSHIKHOBEHHOTO, BKIIOTEHHOTO B
Tocyxapetoeiyio dapwaoneio PecnyGanwn Kasaxcrara

B MOPOJIOTHHECKOM OTHOWEHII OTANITEALHIE IDHSIAKN NMEALY BIKAPHHN BIION
HYCTIPHUKOM  TYPKECTAHCKUM 1 (FAPVAXONCHHLIM  BIION  NYCTHPHUKOM  OBHKHOBEHHbIN
HAGAIONOTCR TOALKO B UBCTKEX. ¥ MYCTIPHIKE TYPKECTANCKOO LBETKI GIEIHO-POSOBHE it
Gea0maThie, 4y (UPMAKONETHOTO BILIA 1YCTHIPHIKA OOHIKHOBEHHOTO — POSOBHE

DUTONIMINECKOE  HCCHEAOBINME WAIICMHON HACTH  (LHETKI, IWCTHR)  IYCTHPHINE
TYPKECTAHCKOTO 1A COCPATHIE CyMMS BABOHONION TIOKASANO, TO MAKOPHEM COPIMHEHHEM
ssaseren pyr (1), Taxxe sunerens knepuerin (5), runeposia (8), xewndepon (4), aoreon
(12). Taxi OBPAION, nyCTHIpHIK TYPRECTAHCKITE GAIIZOR 10 XIMIECKOMY COCTaRY GHOTOTIHECKI
AKTHBHBX COEANNENHI ¢ 1yCTHPHIHKOM OOBIKHOBCHHHN.

a2

Powauka Gevvsmrxonas (powauonnanas) (Matricaria discoidea DC) - omonerice
pacremme  ceweiicrna  Asieraceae. Betpewaeren b ToSonbcrow.  Basai-ATaKommoron,
Turywrapcsom Anaray, 3awmiiceow  Kynreii Anatay, wa Aarac. Jl neseGnbx uenei
ETO3YI07 KOpaIHIKI PoMALIKI GeTbA3HKORO, ConepAaIe pMpiOE MaCT0 ¢ Burxonow 0,15%
5 nepegieTe Ha o3V HO-cyxo€ Chpbe.

EHCTRCHHBI OTANAITESHI NPHIHAK BHKAPHOTO BIA 0T (ApNAKOTEFHOTO — 5T0
MIIIE OO UBETON0AE Y POMAIIKH GETbATHKOROM. KOPAINHKI OMMHOHNS Ha KOWIEX CTES.1%
1 eroei, 7-15 M b AwaveTpe, OOPIIIOT NTKI, © AUEBHIHO-KOHINCCKIN [OTEIM LECTOTOAEM
JIHCTOUKH OObEpTRI TPEXPRANIE, SATITINECKIE, TYMHE C WMPOKIM G MEpEnOMTaTHI
Kpaent. LIBETRII TONOTGMHbE, TPYGHATHE, SETCHORTO-TEMHHE, HETHPEXIONACTHNE, TPYOKa He
CrHyTas, Censika NPOIOITORATAA, COTHYTAA Ha DEPXYILKE, CIETK K0GO CPERMIAA, 110 CrHE
raaaxas, Gypas, co CTopon Gprowka ¢ Tpens Torn peSpai. Liserer b more-niose, 1ot
cospesaror b anrycre-cermadpe

Turcwseancrims Gaaropoansiii (Achillea_nobilis L) ws cewciicroa Asteraceae —
NWoroReTHEE TpaBAMIICTOE pacTetie BhCOTOl S0-60 (80) CM. Pactet Mo cremnu cKioNaM,
Brironay 11 y Aopor. B wenue HenonyioT Tpany TwesseCTIIK. CTESN Y BHKGPHOTO 1
apMAKONETHORD BiLIa IPAMOCTOHE M HECKOIDKO MPHIIOAMHNAIOLINECS, €100 WSBHANCTH.
RpOCTIE na BBpY PaIBETBICH e, OTIITERbHH MPHGHAK, 10 KOTOPOMY MOWHO PASIITY
hapaXonEiHbi 1 BKADHT BB 1D MOPDOIOTIIECKOM OIICAIIN, STO HAMHE OYUENIA Y
oBoi 0B pacTenii ¥ BHKIPHOTO BHAA THESNEIHCTINIKA GIATOpORNOT GeoaTo-cAaG0e

‘CEOPHIK TPY 108 MEAIYHAPO/HOI| HAVHHOI KOHOEPERIUH
T PACTEHIIA 110 TEKAPCTBEHHOTO TIPETIAPATA», OTEHY BILTAP 20201
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OnyueRHe, TOrIA KaK Y PapMAKONEHHOTO BHIA THCRHEANCTHIK OGHIKHOBERHOTO IYCTO® CepoBaTO-
selenoe OllylewNe Y BUKAPHOIO WAL USETKI CCTAO-SCATME CHEPXY 1 CElbe CHIGY, B y
bapvaonefinoro siza ieaxie Geauie it posossi. Y OGO pacrenu (hasa userernia npoxoT
€ 0HA 10 CerTatpy HecaL.

ONDEAEAEHHE KOIMECTHENHOTD CONEPRANI F3YAENON 1 HDHDHOM MACIE BUKIPHOO Wi
THCHUEINCTHIKS GIAIOPOIHOTO 1 BAPMAKONEIIHONO SHIA THCHMEMCTHIKA ODKHOBEHHOIO,
BBUCICHHB METOLON TWIPONCTILIAUNN Ha annapare KICHEHIKEDa, NPOBCEHT METOION
Xpowaro-wace-criesrpowerpin  (XMC). Tlo nannsiv XMC-amanoa o ppho  wacse
THCAUEIICTHIKA GIAFOPOTHOTO CONEpAATCH (5 %) 1.8-teon — 35,4 (13), B-munen — 19,9 (14),
Kantpopa — 12,8 (IS), @ B SPUPHON MACTE THCHHETNCTHINKS OGHKHOBEHHOTD CONEpETCs (5 %)
xanaopa — 346 (15), 1.8-neon — 174 (13), snoo-Gopreos — 14,3 (16).

$ k5,

a3) 49 5) (15

Oreyrerane asyaenon wacro aGmozaercn s siwpsix sacasx Achillea millfolium L. Jlo
HACTORIIETD  BPeMenn  GONBUIMHCTBO  MCCIEOBATEN FAHMMAIOCH  OUECHKON  CONEPABHIA
XausyIeNs B KaECTEE OCHORNONO KoNTowenTa B Spupiont Macne Achilea millfolium L. [4]
Awtopasn [8] nsyven xomonenTuwi coctan sdwpnoro acxa cupa Achillea millfolium L.
CoGpanB 11 oMYAV, TP 910N OGHIpYKCHO, 410 OCHOBHENI KOMIONCHTANI ARIOTCH
OOTeprEnbt (B-nien, GopiHeos, wiHeds, KawbOpa, HEPOION 1 TOTHKO B OTHOM OGP
I T ——

Peuouipya_auteparypubie Aamisie 1o KoMIONeNTHONY COCTaBy SPUPHOTO. Macia
THCAEIICTIIKS OGHIKHOBCHHOTD, MOKHO OTNETITS, 110 KOMIONEHTHB COTAB SPUPHOTO M
et woMEnnD. TaKi OGPEON, NOTYHEHHBIE HDHPHBIE WACHA TICHHENCTHIKG GAAIOPOLHOTO
THCAUEIICTUNKR OGMKIOBENNORO B OCHOBHOM IEHTHANA 10 COIEPKANHIO MOHOTPIENOS

BBIBOIbI

“Takim O5PaION, (ITONIINISECKOE HCCAEOBHIIE T BHKADHAX BILIOR pacTenii Helichrysim
maracandicum M. Pop. ex Kirp, Pairinia intermedia (Homem ) Roem. et Schult. Origamm
yttanthum Gontsch, Hypericum scabrum L., Leomrus. rkestanicus V. Krecz. et Kuprian.,
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Hanane copsenoil Gasut sikapwurs a0 pactennii s iope Kasaxcrans nossosser
PEKOMCHIOWITS NpELIACNHIC BHIN KK ICPCICKTMBHHIC WCTOSHIKN A1 TORYSCHIN
HAGPTSHPOBIHHBIX. CYOCTARLIE 1 AEKAETHCHHIX TPETPATOR, 4 TANAE AR PACUMPENIA
ACCOPIIIMEHTS OPHLIKLISHO NPISIHANNBES ACKADCTHHBIX pACTENHL

CIICOK TNTEPATYPhI
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Tocynapersenmas dapyasones PecnyGnmin Kasaxeran, T2, T3, Hanareasert aow OKiGer-
Ko, Anarst, - 2008. - S92 ¢, - 2014, - 872 .

‘Arorupovassi ccox exaperberu pactenis Kisaxcrara: Crpasouioe wszarne /1M
Tpymncxas, HLT. Tewexnesa, HB. Hemnwa, KK KapaayGexons. ~ Anvarst - 2014, - 200
Atnac apeanon n pecypeon nexapermenx pacreni Kasaxcrara./ o peaas. Kysenosa MK
~ Anvates ot - 1994~ 164 ¢

Baliyxanteron M A, Hukonos I'K. aavit 0 Gecesieprinisa cavapkanackoro / TpoGenst
PRULIONRRLHOTD OSBRI eKapeTBCHHO-TexHIGEKI pactemii Kasaxcrana, — Aa-
Ata.- 1986.-C_ 195198

Texapersa ws pactenni / Tlox pex. axanewnwa HJL Bexevmuiesa. ~ Amvarsi: <Mexrem. -
2002~ 206 .

Semukhamedova O.V., Sakipova 2B, Temynko LI, Gemedzhieva N.G. Representatives of
‘motherwort genus (Leomras spp)- aspects of phamacognostic features and relevance of new
species application // Acta Poloniae Pharmaceutica- Drug Research. — 2017 —74(1), ~P. 31-40.
Mockute D., Judzeniene A Chemotypes of the essential oils of Achillea millefoium L. ssp
milleflium groving wild n Eastern Lithuania // Chemisry. ~ 2002~ 133) - P. 168173

‘CEOPHIK TPY 108 MEAIYHAPO/HOIi HAVUHOI KOHOEPERIUH
T PACTERIIA 10 TEKAPCTBEHHOTO TIPEIAPATA», OTGHY BILIAP 2020 1.




image161.png
09

PERSPECTIVE VICARIOUS SPECIES OF MEDICINAL PLANTS OF THE
KAZAKHSTAN FLORA
Gabdullin & M., Ermekkyzy A., Shaimerdenova Z R ,
Academician of NAS RK. D Sc.in Chemisir, Professor Adekenov S, M.
JSC Interational Research and Production Holding "Phytochemisiry”, Republic of Kazakhstan
Karaganda, M. Gazaliev st 4. 100009
a) Author for correspondence - info@phyio kz
Abstract. A phytochemical study of 7 species o vicarious medicinal plants: Helichrysum arenarium
(L) Moench., Valeriana offcinalis L. Origanum wlgare L., Hypericum perforatim L., Leonurus
cardiaca L., Marricaria recutita L., Achillea millefoium 1. seplacing the offcially recognized
Pharmacopocian plant species was carried out. The data of morphological features and the
distribution areas, stocks of raw materials and chemical composition are presented and areas of
distribution in the Flora of Kazakhstan are discussed. According 10 study results of 7 species of
vicarious medicinal plants as sources of renewable plant materal it is recommended to include them
in the Stte Pharmacoposia of the Republic of Kazakhstan for development of original
phytopreparations based on them, and the orzanization of phytochemical produciion
Keywords: flora of Kazaklstan, medicinal plants, viearious specics, pharmacologically aciive
compounds.
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