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ENDEMIC PLANTS OF ASTERACEAE FAMILY
OF KAZAKHSTAN FLORA AND PROSPECTS OF THEIR STUDY

Abstract. The article contains data on plants collection for the period from 2002 to 2016 with the purpose of
their phytochemical research. Endemic species of plants belonging to Asteraceaec Dumort. family of Kazakhstan
flora were established, which are of great interest being the sources of biologically active compounds.

As a result of botanical expeditions 312 species were studied which constitutes 5,5% of Kazakhstan flora, in-
cluding 157 species of Asteraceac Dumort. family (50,3% of the researched species). Plants were collected in 20 out
of 29 floristic regions of Kazakhstan. Phytochemical study of 42 endemic species of Asteraceae family was carried
out; the ratio of collected endemic species against total number of endemic plants of the family is 31,3%.

Prospects of plants chemical research of Kazakhstan natural flora on the presence of essential oils, terpenoids,
flavonoids, alkaloids, polyprenol compounds, ecdysteroids were shown for the search of new medicinal substances
on their basis.

Keywords: families, endemic species, plant raw material, biologically active compounds.

Introduction. The variety of natural, ecological conditions contributes to the formation of rich flora,
numbering 5658 species [1]. At the same time, the number of species of the flora of Kazakhstan is ap-
proaching to 6000 species, as the study of the flora continues and the flora replenishes both the new
species described and new geographical finds in this area.

The task of inventorying natural plant resources along with generalization and replenishment with
new information about the useful properties of plants of the natural flora is a fundamental task of nature
management. The solution of this task is possible only by integrating botanical knowledge with the
chemical study of plant material. For several years, the International Research and Production Holding
"Phytochemistry" has been working on the study of secondary plant metabolites [2].

Endemic plants (endemics) are species, sometimes families and genera, the distribution of which is
limited to a certain territory (from the Greek endemos - local). The number of endemic plants determines
the originality of the flora and serves as a justification for floristic zoning. This is a special category of
the geographical element of the flora and serves as an absolute difference from other floras [3, 4].
N. V. Pavlov believed that the endemism of the Kazakhstan flora should be considered at the level of 17-
18% [5]. The most rich by endemic species are the families Fabaceae, Zygophyllaceae, Limoniaceae,
Apiaceae, Boraginaceae, and others.

Materials and methods of research

The object of the study is samples of plant raw materials of the flora of Kazakhstan, collected by
employees of JSC "IRPH "Phytochemistry" from 2002 to 2016. The determination of the plant species
under study was carried out according to the flora of Kazakhstan [6], according to the determinant of
plants of Central Asia [7], the flora of Siberia [8]. The conclusion about the species affiliation of some
species was conducted with the participation of the specialists of Herbarium n/a P.N. Krylov (TK),
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Herbarium of the Central Siberian Botanical Garden of the SB RAS (NS), Herbarium of the Kuzbass
Botanical Garden (KUZ), Herbarium of the Institute of Botany and Phyto-introduction of MES RK (AA).
Floristic regions are given according to the flora of Kazakhstan. The total number of species of flora of
Kazakhstan is taken according to the list of vascular plants of Kazakhstan [1], the estimated number of
endemic plants is given according to N. V. Pavlov [5]. Some species were collected in different floristic
areas, while the main collection site in one of the floristic regions is shown.

Results and discussion

During the period 2002-2016, 312 species of plant raw materials were harvested: including from the
Asteraceac Dumort. family - 157 species (50.3%), Caryophyllaceae Juss. - 30 species (9.6%), Lamiaceae
Lindl. - 50 species (16.0%), Ranunculaceae Juss. - 12 species (3.8%), others - representatives of 26 fa-
milies - 63 species (20.3%). The largest proportion to the total number of species growing in the flora of
Kazakhstan is the Lamiaceae Lindl family - 23,3% (studied 50 of 214 species), growing in Kazakhstan. In
the Asteraceac Dumort. family this share is 18.6%, in Caryophyllaceac Juss. - 14.8%, Ranunculaceae
Juss. - 7.2% (table 1).

Table 1 — The number of plant species collected for phytochemical studies in 2002-2016

Number of species in the flora of Kazakhstan Collected for chemical study
Families Total Endemics Number of species Share from the flora of Kazakhstan, %

Asteraceae Dumort. 844 134 157 18.6
Caryophyllaceae Juss. 202 22 30 14,8
Lamiaceae Lindl. 214 44 50 233
Ranunculaceae Juss. 166 14 12 g~
Others (26 families) 4232 746 63 1,5
Total 5658 960 312 5,5

Collection of plants was carried out in 20 floristic regions of Kazakhstan, as well as from collection
sites of botanical gardens. The greatest number of species was collected in the Western hillocky area
(67 species), in the Altai (57 species), Karatau (41 species), in the Chu-Ili mountains (36 species) and
Eastern hillocky area (18 species). Most of the floristic regions of Kazakhstan are not sufficiently studied.
The ranges of the Tien Shan, Dzhungar Alatau, Saur-Manyrak, Tarbagatai, the Mangyshlak Desert and
the northern forest-steppe are not completely covered (table 2).

The Asteraceae Dumort. family is the largest in the flora of Kazakhstan, it has 844 species [1], among
which 134 endemic plants [6], which is 15.9% of the total number (table 3).

INpu uHBeHTapH3aLMH YHACMHUYHBIX BUAOB poxa Artemisia L. x Bumam ¢umopsr Kasaxcrana sriro-
YCHBI BOCCTAHOBJICHHBIH BuA At (moper Kazaxcrana — Artemisia hippolyti Budk. [9], onucanHas cpas-
HHATCIBHO HenaBHO Artemisia filatovae Kupr. u Artemisia glabella Kar. et Kir., sHIEMHIHOCTE KOTOPO#
nokazana [10]. CnegyeT oTMETHTh, YTO K M3YYCHHBIM DHICMHKAM OTHCCCHBI BHABI H3YUCHHBIC PAHEC:
Artemisia camelorum Krasch., Artemisia cina Berg. ex Poljakov, Artemisia saissanica (Krasch.) Filat..
IpaxTHuecKky HEM3YUCHHBIME OKa3alIuch Arfemisia mucronulata Poljakov, mpouspacraromas B HanGoee
BO3BbILICHHOW uactu rop Kaparay u Arfemisia succulenta Ledeb. oueHp peako BCTpedarommascs Ha
TeppuTOprH BOCTOMHOTO METKOCOTIOMHHKA.

While inventory of endemic species of the Artemisia L. genus to species of the Kazakhstan flora,
restored species for the flora of Kazakhstan - Artemisia hippolyti Budk was included. [9], described
relatively recently Artemisia filatovae Kupr. and Artemisia glabella Kar. et Kir., endemicity of which is
proved [10]. It should be noted that the studied endemics include the species studied earlier: Artemisia
camelorum Krasch., Artemisia cina Berg. ex Poljakov, Artemisia saissanica (Krasch.) Filat. Artemisia
mucronulata Poljakov, growing in the most elevated part of the Karatau mountains, and Artemisia
succulenta Ledeb, found very rare in the territory of the Eastern hillocky area, were practically unex-
plored.
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Table 2 — Geography of collection of plant raw materials

o . o . Species collected on the territory of floristic areas
Ne of floristic region Name of floristic region
Number Share, %
Semipalatinskiy hog 2 0,5
Aktyubinskiy 13 4,1
Ta Mugodzharskiy 13 4,1
9 Turgaiskiy 2 0,5
10 Western hillocky area 67 21.5
10a Ulutau 5 1,6
11 Eastern hillocky area 18 58
11a Karkaralinskiy 12 38
12 Zaisanskiy 12 2.8
14 Priaralskiy 1 03
15 Kyzylordinskiy 1 0,3
16 Betpakdalinskiy 13 4,1
17 Muyunkumskiy 11 35
18 Balkhash-Alakolskiy 3 1.0
22 Altai 57 18,3
23 Tarbagatai (Saur) 7 2,1
24 Dzhungar Alatau 10 32
26 Chu-Tli 36 11,5
28 Karatau 41 13.1
29 Western Tien Shan 1 0,3
Collections of Botanical Gardens 8 2.6
Total 312 100

Table 3 — Endemism in individual Asteraceae genera (according to Flora of Kazakhstan).

Number of species Share Endemic plants collected
Genus in the flora of Kazakhstan, pes. of endemism, for chemical study from 2002 to 2016
Total Including endems % Total % of the total number of endemics
Artemisia L. 84 19 22,6 16 84,2
Cousinia Cass. 58 20 34,5 4 20,0
Echinops L. 19 7 36,8 3 429
Jurinea Cass. 52 26 51,0 4 154
Saussurea DC. 38 8 21,0 1 12,5
Tanacetum L. 15 3 20,0 3 100
Others 580 51 8.8 11 21,6
Total 844 134 15,9 42 31,3

The Cousinia Cass. genus is very rich in endemics, endemism is 51% of the total number of species.
Of 26 endemic specics, Cousinia alberti Regel & Schmalh., Cousinia arctioides Schrenk, Cousinia
mindschelkensis B.Fedtsch., Cousinia mollis Schrenk were studied. Further studies of the chemical
composition of endemic species of this genus should be concentrated in the southwestern regions of
Kazakhstan.

The comparatively small Echinops L. genus, which contains 19 species, has 7 endemic species, of
which the following are collected for the study: the Priaral form of Echinops albicaulis Kar. & Kir,,

— ) ——
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Zaisan species Echinops saissanicus (B.Keller) Bobr., Karatau species Echinops subglaber Schrenk. The
futher study of species of this genus should shift to the Southeast regions of Kazakhstan.

Of the 52 species of the Jurinea Cass. genus, 26 are endemic. So far four species have been collected
for chemical study: Jurinea krascheninnikovii lljin, Jurinea robusta Schrenk, Jurinea serratuloides 1ljin,
Jurinea xerophytica 1ljin. The difficulty in collecting material for these species is the weak morphological
differentiation of species and diffuse location in ecotopes.

Very important for the chemical study is the Saussurea DC. genus. In this rich enough specie there
are 8 endemics. For chemical study, Saussurea robusta Ledeb., which is an endemic of the Zaisan depres-
sion and Southeast Kazakhstan, was assembled. The main difficulty in collecting the raw materials of
these plants is that most endemic plants live in high-mountain conditions, which makes it difficult to find
and harvest plants.

In the Tanacetum L. genus, 15 species are found on the territory of Kazakhstan, of which three are
endemic species and all of them are provided for chemical study.

Thus, in total for the period from 2002 to 2016, 312 species were collected for phytochemical study,
which is 5.5% of the flora of Kazakhstan. At the same time, according to the Asteraceae family, a total of
157 species have been chemically studied, of which 42 are endemic species.

More than 450 plant species have been studied for the content of sesquiterpene lactones, of which
more than 150 lactones have been identified, including 29 new ones, previously undescribed. Prospective
for study as sources of sesquiterpene lactones are representatives of the folowing genera: Achillea L.,
Artemisia L., Inula L., Centaurea L., Cousinia L., Saussurea DC, Rhaponticum Ludw., Tanacetum L.,
Tanacetopsis (Tzvel.) Kovalevsk., Hieracium L., Jurinea Cass..

In the flora of Kazakhstan, promising essential oil plants are 500 species, which is 8.3%, in 293 spe-
cies, essential oil content was determined for the first time. A high content of essential oils (more than
1%) was found in 45 species [11].

We studied the chemical composition of the essential oils of 97 plant species in the Kazakhstan flora,
58 of which were studied for the first time. More than 800 terpenoid compounds were identified. For
essential oils, raw materials are determined. As renewable raw materials for the study of new biologically
active compounds from essential oils, plants are of interest of the families Asteraceac Dumort., Lamiaceae
Lindl., Apiaceae Lindl., Cupressaceae Neger. [12].

The flora of Kazakhstan contains
about 6000 species of plants,

among them
1025 species - potential sources of essential oils

—L 200 - terpenoid-containing plants
—L 537 species - alkaloids

130 species — sources of phenolic compounds
[ —

65 species — sources of steroids
[ T—

Potential sources of biologically active compounds
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The plants of the the following genera are of great importance as sources of polyphenol compounds:
Artemisia L., Ajania Poljak., Centaurea L., Populus L., Salsola L., Euphorbia L. For the study of the con-
tent of polyprenol compounds, Pinus silvestris L. and Spiraeanthus schrenkianus Maxim are promising.

Kazakhstan alkaloids are represented by 950 species of vascular plants belonging to 372 genera and
87 families, more than half of families and 15% of vascular plants of Kazakhstan flora are alkaloids [13].

The results of our expeditionary route surveys of floristic regions of Kazakhstan, as well as an
analysis of available literature information, made it possible to determine that 537 species of plants
growing in Kazakhstan contain alkaloids. Of great practical interest are the sources of alkaloids the plants
of the genera: Peganum L., Thalictrum L., Glaucium Mill., Aconitum L. and Capparis L. [14].

For the first time, 42 plant species were screened for phytoecdysteroids and promising sources of
ecdysterone were identified. Recognized as promising sources of steroids, in particular ecdysteroids, are
the taxa of the families Asteraccac Dumort. (Rhaponticum Adans., Serratula L.), Caryophylaceae Juss.
(Lychnis L., Silene L.) [15].

As shown by our analysis, of the 6000 species of flora of Kazakhstan, 1025 species are potential
sources of essential oils, 200 species of terpenoid-containing plants, 537 species - alkaloids, 130 species -
sources of phenolic compounds, 65 species - sources of steroids. And most of our plant substances have a
wide spectrum of biological activity (figure).

In conclusion, it should be noted that the above information on studies of plants of the flora of
Kazakhstan indicates the prospects of the above taxa as sources of new medicinal substances.
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SHJIEMUYHBIE PACTEHUS CEMEICTBA ACTPOBBIX ®JIOPBI
KA3AXCTAHA U ITEPCIIEKTHUBbBI UX N3YUYEHUS

AnHotanusi. B crarbe nmpusoaarcsa JanHble mo cOopy pactenuit ¢ 2002 mo 2016 roxasl amg UX (PUTOXHMH-
YECKOTO HM3YUCHHA. BBIIBICHBI SHACMHYHBIC BUIBI PACTCHHH ceMelicTBa Asteraceae Dumort. (Actpobie) (ropst
Kazaxcrana, mpeaCTaBIIOINE HHTEPEC KAK HCTOUHHKA OHOIOTHYCCKH AKTHBHBIX COCTHHCHHM.

[To mroram OoTaHHYECCKHMX IKCIEAUIMHA u3yueHo 312 BuAOB, uto cocraBmaeT 5,5% ot ¢uopsl Kazaxcrana, B
TOM 4HCIIE M3 ceMelcTBa Asteraceac Dumort. 157 sunos (50,3% ot m3yueHHbIX BHAOB). COOp pacTeHmil mMpoOBO-
quncs B 20 u3 29 ¢uopuctuueckux paiionos Kaszaxcrana. ITpoBeicHO QUTOXUMHYECKOE H3yUCHHE 42 3HICMUYHBIX
BUJIOB CEMEHCTBA ACTPOBBIX, A0JI1 COOPAHHBIX IHICMHYHBIX BHIOB OT OOIIETO YMCIA 3HACMHYHBIX PACTCHHH B
cemeiicTe cocrasui 31,3%.

TlokazaHa MEPCHEKTUBHOCTh XHMHUYESCKOTO H3YUCHUs pacTeHui mpupoaHoit ¢uopsr Kaszaxcrana na comep-
JKaHHe 3(UPHBIX MACEJI, TEPIICHOUIOB, (DIABOHOMIOB, ATKAIOHIOB, MOJIHIPSHOIPHBIX COETHHEHHH, SKIHCTEPOUIOB
JULA TIOUCKA HA MX OCHOBC HOBBIX JICKAPCTBCHHBIX BCIICCTB.

KinoueBnbie cjioBa: ceMeHCTBA, SHACMUYHBIC BHIBL, PACTHTCIBHOE ChIPbE, OMOJOTMYCCKH AKTHBHBIC COCIU-
HCHUA.

Beeaenne. PasHooOpasue TpPUPOTHEIX, SKONOTHUCCKUX VCIOBHU CIOCOOCTBYET (OPMHPOBAHHIO
6oraroii ¢aoper, HacuursiBaromeit 5658 sumos [1]. [pu stom, kommuecTeo Buxos ¢uopsr Kasaxcrana
npubnmkactes k 6000 Buxam, mockonbKy nsydeHHe (GIIopsr mpoaowkacTes U (ropa MOMOIHSCTCS KakK
HOBBIMHU OITUCAHHBIMHA BHJAAMH, TaK 1 HOBBIMH I‘eOFpaq)I/I‘IeCKI/IMI/I HaxoAKaMHu Ha 3TOM TCPPUTOPUH.

3ajadua WHBEHTAPU3ALMU €CTCCTBCHHBIX PACTUTCIIBHBIX PECYPCOB HapaAy ¢ OOOOLICHHEM H IOIOJ-
HCHHCM HOBBIMH CBCACHISIMH O TOJC3HBIX CBOMCTBAX PACTCHUI NMPUPOIHOH (mopsl gBiseTca ¢yHIa-
MEHTAIBHOH 3a7a4eH MPUPOAOMNONB30BaHMA. Pemmenne maHHON 3a7a4d BO3MOXKHO TOJBKO IIyTEM HHTE-
rpaupy OOTAHHYCCKHUX 3HAHMH C XHUMHYCCKHM HM3YYCHHEM PACTHTEIBHOrO Marepuana. B teucHme psaa
JET B Me)K,Z[yHapO,Z[HOM HayYHO-TIIPOU3BOACTBCHHOM XOJIAUHIC ((q)I/ITOXI/IMI/IH» MMPOBOAATCS pa6OTLI I10
H3YYCHHUIO BTOPUYHBIX METAa00IUTOB PacTeHUH [2].

JHACMUYHBIC PACTCHUS (PHICMHKH) — 5TO BHIBI, MHOTAA CEMEHCTBA M POJAA, PACIPOCTPAHCHHE
KOTOPBIX OTPaHHYCHO OMNPEJCICHHOU Tepputopueii (0T rpeueckoro endemos — mectHsii). Komudaectso
SHACMHYHBIX PACTCHUH OTPEACSICT OPUTHHAIBHOCTE (IIOPHI U CITYKHT 0DOCHOBAHUEM (PIOPHUCTHICCKOTO
paiforupoBaHus. IT0 ocobas kKareropus reorpadureckoro sneMeHTa (GUIOPH U CIYKUT aOCOTFOTHBIM
ormuureM ot apyrux ¢uop [3, 4]. H. B. Iasnos cuwmrasn, uro sHaemu3m ¢raopsr Kazaxcrana creayer
cuntath Ha ypoHe 17-18% [5]. HaubGomee OoraTtel sHmemMuuHBIMH BHIamu cevelictBa Fabaceae,
Zygophyllaceae, Limoniaceae, Apiaceae, Boraginaceae u ap.

Marepuajbl H METOABI HCCJIEJOBAHHUIH

OOBEKTOM UCCIACAOBAHUS ABICTCS 00pa3bl PaCcTUTEALHOTO ChIphs uiopel Kazaxcrana, coOpaHHbIC
corpyaaukamu AQ «MHITX «@uroxumus» ¢ 2002 o 2016 roxst. OnpeacicHue HCCICAYEMBIX BHIOB
pacrenuii nmposoamnu coriaacHo ¢ope Kasaxcrana [6], mo onpexenurento pacrenuit Cpeaueit Asuu [7],
¢mope Cubupu [8]. 3axaroucHHe O BHAOBOH MPHUHAIICKHOCTH HEKOTOPHIX BHJIOB IIPOBOJMIOCH C
yuactueM crermanuctos I'epbapus nm. I1. H. Kpertosa (TK), I'epGapus Lienrpamsro-Cudupckoro 6ota-
Huueckoro caza CO PAH (NS), T'epbapus Kysbacckoro Ooranmueckoro caza (KUZ), TI'epOapums
Wucturyra Gotanuku u ¢uronntpoaykimu MOH PK (AA). ®ropuctuueckue paifoHsl NPHUBEICHBI
cornacHo @nope Kaszaxcrana. Obuiee kommuectso Buaos ¢uopsl Kazaxcrana mpuHITO COTTACHO CIUCKY
cocyaucteix pacreHudl Kaszaxcrana [l], mpeamoiaoKHUTEIpHOE KOJIHYSCTBO SHACMHYHBIX PACTCHHH
mpuseacHo o H. B. Iasnosy [5]. Hexoropsie BHABI COOMPATHCH B Pa3IHIHBIX (IOPUCTHUCCKUX Pato-
HAaX, IPH 3TOM HOKA3aHO OCHOBHOE MECTO cOOPa B OJHOM U3 (pIOPUCTHUESCKHUX PAHOHOB.
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Pe3ynbTaThl H HX 00CYyKAEHHST

3a nmepuox 2002-2016 roasr cobpano 312 BUAOB paCTHTEIBHOTO CHIPBS: B TOM UHCJIE U3 CEMEHCTBA
Asteraceac Dumort. 157 sugos (50,3%), Caryophyllaceae Juss. 30 sumos (9,6%), Lamiaceae Lindl.
50 Bugos (16,0%), Ranunculaceae Juss. — 12 Bumos (3,8%), npoure — npeacraBurenn 26 CEMCHCTB —
63 Buga (20,3%). Haubonpimas Joms MO OTHOIICHHIO K OOIIEMY YHCIY BHAOB, MPOU3PACTAOIIMX BO
¢mope Kazaxcrana, nmeer cemerictso Lamiaceae Lindl. 23,3% (uzyueno 50 u3 214 BuaoB), nmpouspac-
rarommx B Kazaxcrane. B cemericrse Asteraceac Dumort. ata qoms cocrasyser 18,6%, v Caryophyllaceae
Juss. 14,8%, Ranunculaceae Juss. — 7,2% (taGmuma 1).

Tabmma 1 — KomyecTBo BUIOB pacTeHuUi, cOOpaHHBIX s GUTOXUMUUECKOro H3ydeHus 3a 2002-2016 1r.

Komuectso BuoB Bo drope Kazaxcrana Co0paHo U XUMUYECKOTO U3y UEHHUS
CewmeticTBa Beero DHJIEMBI KommaectBo BUioB Jloms ot dopet Kazaxcrana, %
Asteraceac Dumort. 844 134 157 18,6
Caryophyllaceae Juss. 202 22 30 14.8
Lamiaceae Lindl. 214 44 50 233
Ranunculaceae Juss. 166 14 12 7.2
[Ipouue (26 cemeiicTB) 4232 746 63 1,5
Bceero 5658 960 312 5.5

Ta6mmra 2 — I'eorpadust cGopa pacTUTEILHOTO ChIPhS

No (IIOPHCTHYECKOTO Haspanmie Bujipl, coGpaHHBIE Ha TEPPUTOPHU (PIIOPUCTHUECKUX PafoHOB
patioHa ¢$rmopucTHUecKOro pationa KOJMUYECTRO 1011, %
4 CeMuriataTUHCKUHA 6OpOBOH 2 0,5
7 AXTIOOMHCKUIA 13 4.1
Ta Myroprapekuii 13 4,1
9 Typraiickuit 2 0,5
10 3anaHBI MEJTKOCOITOYHMK 67 215
10a Virytay 5 1,6
11 BocTouHBI MEIKOCOITOTHHUK 18 5.8
1la Kapkapanumckumit 12 38
12 3aticaHCKU 12 2.8
14 IIpuapanbekuit 1 0,3
15 KeputopmHekuit 1 0,3
16 BermnaknammHckuit 13 4.1
17 My oHKY MCKH 11 3.5
18 Bamxarm-Anakonsexuit 3 1.0
22 AnTait 57 18,3
23 Tap6ararait (Cayp) 7 21
24 JKyHrapckuit Anaray 10 32
26 Uy-Wnuitckuit 36 11,5
28 Kaparay 41 13,1
29 Samagueni Tsmn-111ann 1 0,3
Komnextmm
OOTaHMUECKHUX CaloB 8 <
Bcero 312 100

— §4 ——
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Coop pacrenuii nposouiics B 20 daopuctuueckux paronax Kaszaxcrana, a Takke U3 KOUICKIIHOH-
HBIX YYaCTKOB OOTaHHYCCKHX CamoB. Haubompluee KOTUUECTBO BHIOB COOpaHO B 3amagHOM MEIKO-
comounuke (67 Bugos), Ha Amrac (57 Bunos), Kaparay (41 Bun), B Uy-WUnmiickux ropax (36 BHIoB) u
Bocrounom menkocomounuke (18 sumos). BompmuacTBo dropucruucckux paiionos Kazaxcrana usyue-
HBl Hemocrarouno. He momHOCTRIO OxBavensl xpeOrer Tsub-tmans, [Dkyarapckoro Amaray, Cayp-
Mamnsipaxka, TapGararas, myctsiHa MaHrbIIITIaka ¥ CEBEPHAs TecocTens (Tabiuma 2).

CewmeiictBo Asteraceac Dumort. Hambomee xpymHoe Bo (iope Kaszaxcrana, OHO HaCUHTHIBACT
844 Bunos [1], cpenu xoropeix 134 sHaemuuHbIX pacteHuit [6], uro cocrasmser 15,9% ot obmero uncna
(tabmuma 3).

Ipu wHBeHTapM3AIMKM SHACMUYHBIX BUIAOB poxa Artemisia L. x Bumam daoper Kasaxcrana BxiTo-
YCHBI BOCCTAHOBICHHBIH BUX it Gmopst Kazaxcrama — Arfemisia hippolyti Budk. [9], onmcanHas
cpaBHUTEIbHO HeAaBHO Artemisia filatovae Kupr. m Artemisia glabella Kar. et Kir., sHIeMHYHOCTD
KoTOpoi# nokazana [10]. CnexyeT OTMETHTD, UTO K M3YYCHHBIM SHACMHKAM OTHECCHBI BHIBI U3YICHHBIC
pauce: Artemisia camelorum Krasch., Artemisia cina Berg. ex Poljakov, Artemisia saissanica (Krasch.)
Filat.. TTpakruuecks HeU3y4eHHBIMU OKa3anuck Arfemisia mucronulata Poljakov, mpomspacrarormas B
Haubosiee BO3BhIICHHOI YacTu rop Kaparay u Artemisia succulenta Ledeb. oueHp penko BCTpEHAKOIIAICS
HA TEPPUTOPHH BOCTOYHOTO MEIKOCOMOUHHKA.

TaGnuira 3 — DHEeMU3M B OT/IENBHBIX pojax Asteraceae (1o JaHHbIM Onopel KazaxcraHa)

KomuecTso BUI0B Jons CoOpaHo SHIEMUYHBIX pacTeHUi
Pona Bo ¢rmope Kaszaxcrana, mT. sHAeMH3Ma, % | I xuMudeckoro u3ydeHus ¢ 2002 mo 2016 m
BCETO B TOM YHCJTIE SHIEMOB BCETO % oT 00IIero 4ucia SHIEMOB
Artemisia L. 84 19 22,6 16 84,2
Cousinia Cass. 58 20 34,5 4 20,0
Echinops L. 19 7 36,8 3 429
Jurinea Cass. 52 26 51,0 4 154
Saussurea DC. 38 8 21,0 1 12,5
Tanacetum L. 15 3 20,0 3 100
TIpoune 580 51 8.8 11 21,6
Beero 844 134 15,9 42 313

Ouenb Gorar suaemukamu poa Cousinia Cass., sHAEME3M cocTasieT 51% ot ofuiero 4uciaa BUIOB.
N3z 26 suaevuunsrx BumoB usydcuel Cousinia alberti Regel & Schmalh., Cousinia arctioides Schrenk,
Cousinia mindschelkensis B Fedtsch., Cousinia mollis Schrenk. JlanpHeHIHEe HUCCICAOBAHUS XUMHICC-
KOTO COCTaBa SHACMHYHBIX BUIOB STOrO POAA AOJDKHEI OBITh COCPEIOTOUCHEI B FOrO-3araJHBIX PErHOHAX
Kazaxcrana.

Cpasaurensao Hebombiol pox Echinops L., coneprkamuii 19 BHIOB nMeeT 7 3HASMUYHBIX BUIOB,
W3 KOTOPBIX TS M3YUICHUs COOpaHBL: puapanbckuii Bux LEchinops albicaulis Kar. & Kir., saiicanckuii Bux
Echinops saissanicus (B.Keller) Bobr., xaparayckuii Bun Echinops subglaber Schrenk. IMocnenyrommee
H3yYCHHE BUAOB 3TOTO poja A0KHO cMearsest B H0ro-Boctounsie pernonst Kazaxcrana.

W3 52 Bumos poma Jurinea Cass. 26 gpngrorcs 3HAEMHIHBIMA. [Toka coOpaHO /11 XHMHYCCKOTO
M3y4CHH ueTsipe Buna: Jurinea krascheninnikovii ljin, Jurinea robusta Schrenk, Jurinea serratuloides
Ijin, Jurinea xerophytica 1ljin. TpyxsOoCTBIO COOpa Marepuana Mo 3THUM BUxaM sABIICTCs cnabas mopdo-
noruueckas guddhepeHnHaLMs BUAOB U PACCESIHHOS HAXOXKICHUE B 9KOTOIAX.

OueHp 3HAYMMBIM Ul XUMHUIECKOTO H3yueHHs siBisieTcs pox Saussurea DC.. B atoM mocrarouso
6oraroM Bumamu poxc 8 dHaeMukoB. [Id XUMHIYECKOro HM3ydeHHs cobpan Saussurea robusta Ledeb.,
KOTOPBIH SIBISICTCSL DHACMHKOM 3JaiicaHckod kotTiosuHel U lOro-Boctounoro Kazaxcrana. OcHoBHO#
TPYAHOCTBIO COOpPa CBIPbSI 3TUX PACTCHHUH SIBISIETCS TO, YTO OONBLIMHCTBO SHACMHYHBIX PACTCHHUH OOH-
TaeT B YCIOBHSIX BEICOKOTOPHH, ITO 3aTPYIHACT IOUCK U cOOp pacTeHHII.

B poae Tanacetum L. Ha teppuropun Kaszaxcrana Bcrpeuaercs 15 BUAOB, U3 KOTOPBIX TPHU JHJE-
MHYHBIX BHA U BCE OHH IPEAOCTABICHBI IS XUMUYCCKOTO H3YICHHSL.
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Taxum oOpazom, Bcero 3a nepuog ¢ 2002 mo 2016 roxer coOpaHo At GUTOXMMHUYESCKOTO H3YUCHHUS
312 Buzaos, uto coctaBmsiet 5,5% ot pnopst Kazaxcrana. [Ipu 5ToM, o ceMeHcTBY ACTPOBBIX MPOBEICHO
XUMHUECKOE U3ydeHHe 157 BUaOB, 3 HUX 42 HACMHUYHBIX BUIA.

Ha coxepxanne CECKBUTCPIICHOBBIX JIAKTOHOB M3Y4CHO Oosee 450 BHIOB pacTCHHMiA, M3 KOTOPBIX
BBIICIICHO M HACHTH(HIKPOoBaHO Oonice 150 makToHOB, cpeau HUX 29 HOBHIX, paHee HeommcaHHbIX. [lepc-
MEKTUBHBIMH JUIS U3YYCHHUS KaK MCTOYHHMKU CECKBUTCPIICHOBBIX JTAKTOHOB OIPEACIICHBI MPEACTABUTCIH
ponos Achillea L., Artemisia L., Inula L., Centaurea L., Cousinia L., Saussurea DC, Rhaponticum Ludw.,
Tanacetum L., Tanacetopsis (Tzvel.) Kovalevsk., Hieracium L., Jurinea Cass..

Bo ¢nope Kazaxcrana nepcnekTuBHbIME 3(hHUPHOMACIHYIHBIMU pacTeHusMu cuuractes 500 Bumos,
qt0 coctaBisieT 8,3%, y 293 BHIOB 3(hHPOMACIHYHOCTE ONPEACICHA BICPBBIC. BBHICOKOS COmCprKaHUS
a¢hupHerx Macen (bonee 1%) obHapysxeHo v 45 Buaos [11].

Hamu ncenenosan xumuueckuii coctas 3¢upHex Macen 97 Bunos pactenuii ¢guaoper Kazaxcrana, u3
HUX 58 BHIOB M3y4eHsl Brepsbic. [Ipu aToM BhIIEnCHO U HAeHTHUIMpPOoBaHO Ooee 8§00 TePIICHOMIHBIX
cocauHeHui. s apupoMacinaHbIX BUIOB ONPEICICHEI ChIPhEBBIC 3amachl. Kak BO30OHOBIIsIEMOE ChIPBE
AT U3YUCHUS HOBBIX 6I/IOJIOFI/I'{€CKI/I AKTUBHBIX COG,Z[I/IHGHI/Ii/’I H3 3(1)I/IpH]>IX Mace MpPCaACTABIIAIOT UHTCPCC
pacrenus cemericts Asteraceac Dumort., Lamiaceae Lindl., Apiaceae Lindl., Cupressaceae Neger. [12].

Bonpmoe 3HaueHHWE Kak HCTOYHUKH MONMHAGCHOIBHBIX COCIUHCHHH HMCIOT PACTCHUS PONOB: Arfe-
misia L., Ajania Poljak., Centaurea L., Populus L., Salsola L., Euphorbia L. [l u3yucHust Ha coaepxa-
HHE TOJMIPEHONBHBIX COCAUHCHUH NEPCIEKTHBHBIMU SBIIIOTCS Pinus silvestris L. n Spiraeanthus
schrenkianus Maxim.

AnxanounoHocsl Kazaxcrana npeacrasnensl 950 BUAaMH COCYIUCTBIX PACTCHUH, OTHOCSINUXCS K
372 pomam u 87 cemelicTBam, 6omee 4eM IOJOBHHA ceMeHcTB M 15% cocyamcTeix pacteHmil (iopst
Kazaxcrana sBasrorcs ankamongoHocHeMH [ 13].

Pesymprarhl HammMX OSKCHCAMLMOHHBIX MapIIPYTHHIX 0OCIeIOBaHUH (ropucTHUECKUX palOHOB
Kazaxcrana, a Tawke aHanmm3 JOCTYIHBIX JIUTEPATYPHBIX CBCACHHUH MO3BOJHIO OMNPSACINTh, UTO
537 BunoB pacteHuil, npouspacraoummx B Kazaxcrane, comepsxar aiakanouasl. bonpmol npaxTudeckui
HHTEpEeC MPEACTABIAIOT KaK HCTOYHHMKH AJKAJOWUAOB pacTeHus poxos: Peganum L., Thalictrum L.,
Glaucium Mill., Aconitum L. u Capparis L. [14].

dnopa KasaxcraHa cogepxut
0K0J10 6000 BMAOB paCTEHUN, U3 HUX

1025 B1AOB - NOTEHUMAanNbHbLIE UCTOYHUKN

adhupHbIX Macen

ﬂo - TepneHongcoaepawme pacteHua
137 BWOB - ankanouaoHOChI

130 BUAOB — UCTOYHUKM DEHOSBHBIX

coegnHeHnn
‘—

65 BMAOB — UCTOYHUKK CTEPONIOB
‘

TToTeHIManbHbIe UCTOUHUKH OUOTIOTMUECKU aK TUBHBIX COEIMHEHUH
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Briepebic mpoBEACH CKPUHUHT Ha COACPKAHUE (PUTOSKINCTCPOUIOB 42 BUAOB PACTCHUH U IPH 3TOM
ONPEIENICHbl MEPCIEKTHBHBIC HCTOYHHMKH JKAUCTCpPOHA. [IpU3HAHHBIMH B Ka4eCTBE MEPCHEKTUBHBIX
HCTOYHUKOB CTEPOHIOB, B YACTHOCTH 3KIUCTEPOUIOB, ABIIOTCA TAKCOHBI ceMercTB Asteraceae Dumort.
(Rhaponticum Adans., Serratula L.), Caryophylaceae Juss. (poast Lychnis L., Silene L.) [15].

Kak moka3zan nposeacHHbIi Hamu aHamu3, u3 6000 Buxos pactenui Guopsr Kazaxcrana 1025 Buxos
SBIAIOTCA MOTCHIHMATPHBIMH HCTOYHHKAMHU 3¢upHbIX Macen, 200 BHIOB TEPICHOMACOACPIKALIME pac-
TeHus, 537 BUAOB ankaIouA0HOCH, 130 BHIOB — HCTOYHHUKH (PCHOIBHBIX COCTUHCHHM, 65 BHIOB UCTOY-
HUKH CTEPOUI0B. Y GONBIIMHCTBO U3 BBIACICHHBIX HAMH PACTHTCIIBHBIX BELICCTB OONAAAIOT IIHPOKUM
CIIEKTPOM OHOJIOTHICCKON aKTHBHOCTH (PUCYHOK).

B 3akmroucHHM CIEAYET OTMETHUTD, UTO MPUBCICHHBIC BBIIIC CBCACHUS 00 HCCICAOBAHMIX PACTCHUMN
¢dmoprer KazaxcraHa CBHACTEIBCTBYIOT O IMEPCICKTHBHOCTH BBILICIIPUBCACHHEIX TAKCOHOB B KAYCCTBE
HCTOYHHKOB HOBBIX JICKAPCTBCHHBIX BEILCCTB.
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KA3AKCTAH ®JOPACBHI KYPAEJI I'YJIJLUIEP TYKBIMJA CBIHBIH
IHAEMHUKAJBIK OCIMAIKTEPI 2JKOHE OJIAPAbI 3EPTTEY KEJIEIIIETT

Anpotramusa. Maxkanaga eciMuikTepAl (HTOXMMISIIBIK 3€pTITey YHIH osapasilH 2002 skeimadH Oacrtam
2016 >xpuTFa ACHiH KHHAJFAH NIMKI3aT YATLIEPi skeHiHAeri aepekrep kearipiaren. Kazakcran (praopaceiabiy OHoJ10-
THAIBIK OCTICeHAl KOCBUIBICTAPABIH KaWHap Ke3i periHae MaHbI3bl Oap Asteraceae Dumort. (Kypaemi rynainep)
TYKbIMAACHI 6CIMIIKTEPIHIH 3HICMUKAIBIK TYPICPI aHBIKTATIFAH.

BoTaHuKaIBIK 3KCIEIUIMSIAP KOPHITHIHABLIAPH! OolibHIIa KazakcTan (uopackHsiy 5,5% KypaiiteH 312 Typi,
COHBIH imiHne Asteraceae Dumort. TYKbIMAAChIHBIH 157 Typi (3eprrenreH Typrnepaiy 50,3%) 3eprrenreH. OCiMIik-
TepAl KUHAYy >KyMbICTapbl KazaxkcTanHbH 29 (ropanbik aygaHbIHBIH 20-ChIHAA KyprizitreH. Kypaem rymainep
TYKbIMAACHIHBIH 42 3HICMUKAIBIK TYPIHE (PUTOXMMISIIBIK 36PTTEYIEP SKYPIi3UIill, KHHAIFAH SHACMUKAIBIK TYPIIEP-
JIiH YJIeCi TYKbIMAACTAFBI 3HAEMHKAJIBIK 6CIMIIKTEPIIH YKaImbl CAaHbIHBIH 3 1,3% KypaasL

KazakcranusiH TaOuru (ropacsl 6CiMIIKTEPiHIH HETi3IHAC JKaHA JOPLIIK 3aTTapasl i34ey YIIIH Olapisl Kypa-
MBIHJA 3(pUp MAHIAPBIHBIH, TCPICHOUATAPABIH, (DIABOHOUATAPABIH, ATKATOUATAP/ABIH, HOIUIPONICHOIIbI KOCBLIBIC-
TapAbIH, SKIUCTEPOUATAPABIH Oap OO0yl TYPFHICHIHAH XUMMSUIBIK 36PTTCY JiH KEeICIeri KOPCETINIEH.

Tyiiin coe31ep: TYKbIMAACTAP, SHACMHKAIBIK TYPJIEP, 6CIM/IIK MIUKI3aThl, OHOIOTHAIBIK OCICCHIl KOCBLIBICTAP.




