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The genus Rhaponticum in Kazakhstan: species diversity,
distribution and prospects for practical use. Review

The article presents information on the species composition and distribution of plants of the genus Rhaponti-
cum in Kazakhstan based on literary sources and analysis of herbarium materials. The data of more than 300
samples of the herbarium collections were analyzed, including those from the Institute of Botany and Phy-
tointroduction of the Republic of Kazakhstan, the Institute of Botany of the Academy of Sciences of the Re-
public of Uzbekistan, Moscow State University, IRPH “Phytochemistry”, the Institute of Biology and Soil of
the National Academy of Sciences of the Republic of Kyrgyzstan. More than 30 literary sources were ana-
lyzed as well. 6 species of the genus Rhaponticum were identified within the territory of Kazakhstan, which
can be classified according to the following ecological and high-altitude groups. The groups include species
growing in the subalpine and alpine meadows of Altai such as Rhaponticum carthamoides (Wiild.) 1ljin; plain
species such as Rh. Serratuloides (Georgi) Bobr., Rh. Nitidum Fisch.; plants growing on rocky and gravelly
slopes of the Western Tien Shan such as Rh. Karatavicum Regel et Shcmalh., Rh. aulieatense 1ljin, Rh. na-
manganicum (1ljin) Dittrich. Medicinal species Rh. carthamoides, Rh. serratuloides and Rh. karatavicum
were analyzed to research future prospects of their usage. The perspectives of plants having adaptogenic, psy-
chostimulant, tonic, immunostimulating, anabolic, antibacterial, antioxidant, hemorheological, antiviral, cyto-
toxic, antiprotozoal properties have been noted and discussed to be used in the medicine, food industry, fod-
der production, landscape design, beekeeping areas.

Keywords: genus Rhaponticum, species composition, distribution, Rhaponticum carthamoides, Rh. serra-
tuloides, Rh. nitidum, Rh. karatavicum, Rh. aulieatense, Rh. namanganicum, usage perspectives.

Introduction

Genus Rhaponticum Ludw. (family Asteraceae) includes 25 species, which are distributed mainly in the
temperate latitudes of Europe and Asia. In Kazakhstan, until recently [1], only 5 species of this genus were
found: Rhaponticum carthamoides (Wiild.) 1ljin, Rh. serratuloides (Georgi) Bobr., Rh. nitidum Fisch., Rh.
karatavicum Regel et Schmalh., Rh. aulieatense 1ljin. At the end of the last century, Rh. namanganicum 1ljin
was found on the territory of Kazakhstan, it is an endemic of the Western Tien Shan, previously known to be
present only on the territory of Uzbekistan and Kyrgyzstan [2].

The issues of protection, distribution and phytocenology of almost all representatives of this genus are
still poorly understood. Significant part of the species needs protection, for example, 3 species are included
into the Red Book of the Republic of Kazakhstan [3]. They are RhA. karatavicum, Rh. aulieatense and Rh.
carthamoides. The latter one is a famous medicinal plant, which is constantly being depleted due to illegal
and uncontrolled harvesting. The last two species to mention were considered endemic to the Republic of
Kazakhstan, however, as it turned out later, RA. aulieatense is also found in Kyrgyzstan. Another species, Rh.
namanganicum, being a narrowly localized endemic of the Western Tien Shan, also needs special protection
and inclusion into the Red Book of the Republic of Kazakhstan.

The purpose of this work is to clarify species diversity and distribution of genus RhAaponticum repre-
sentatives on the territory of Kazakhstan, as well as to assess their practical significance.

The obtained data contribute to the study of plants of this genus, which allows planning effective
measures for their protection and conservation of the biological diversity of Kazakhstan.

Materials and methods

In order to study the species composition and species distribution of the genus Rhaponticum in Kazakh-
stan, literature data from the Scopus, Pubmed.ncbi, e-library, and research databases were studied out during
60-year period, and an herbarium material was reviewed as well. The herbarium samples reviewed were
stored and taken from the Herbarium Fund of the Institute of Botany and Phytointroduction of the Republic
of Kazakhstan, the Institute of Botany of the Academy of Sciences of the Republic of Uzbekistan, Moscow
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State University, the International Research and Production Holding “Phytochemistry”, the Institute of Biol-
ogy and Soil of the National Academy of Sciences of the Republic of Kyrgyzstan.

More than 300 herbarium specimens of genus Rhaponticum species were reviewed, including 6 Kazakh
species. Herbarium samples were collected from different places of the Republic of Kazakhstan and from
neighboring regions of other countries, dated by 1898-2020 years.

Results and Discussion

The genus Rhaponticum is interesting from a systematic point of view. Thus, the taxonomy of the genus
Rhaponticum is quite confusing. There are many systematic biologists who interpreted taxonomy differently.
It was meticulously characterized by R.V. Kamelin [4], who confirmed the division of this genus into four
independent ones: Rhaponticum Ludwig., Stemmacantha Cass., Leuzea DC. And Fornicium Cass, basing it
on the developments done by Western European botanists. He classified 5 species to belong to genus Forni-
cium Cass, including 2 Kazakh species Fornicium serratuloides (Georgi) R. Kam. and F. carthamoides
(Georgi) R. Kam. He sufficiently substantiated the isolation of these species, formerly belonging to the gene-
ra Rhaponticum, Leuzea and Fornicium Cass.

J. Holub [5] assigns all species to the genus Leuzea DC., then he divided the genus into 7 subgenera and
assigned Rh. carthamoides and Rh. serratuloides to subgenus Fornicium; and other Kazakhstani representa-
tives as Rh. nitidum, Rh. karatavicum, Rh. aulieatense, Rh. namanganicum to subgenus Rhaponticella.

M. Dittrich [6] classified most of the species, including Rh. nitidum, to belong to genus Stemmacantha.
A.N. Kupriyanov [7] does not agree with him: he believes that RA. nitidum should retain the generic name of
Rhaponticum.

O. Hidalgo et al. [8], who studied Kazakhstani species (apart from RA. namanganicum), believed that
this genus should be divided into 2 groups, as intra generic classification proposed by J. Holub [5] and mo-
lecular phylogeny show numerous inconsistencies. Only two of the seven described subgenera are natural
groups: the subgenus Rhaponticella(Soskov) Holub and subgenus Leuzea DC. The authors considered it
more appropriate for the genus Rhaaponticum to be divided into only two subgenera according to genetic
characters, which then correspond to the eastern and occidental clades.

However, the authors failed to find a single feature that defines a group by morphological features. The
clade Rhaponticum oriental, which includes Kazakhstani representatives of this genus, consists mainly of
Central Asian species, but also includes species from Central and East Asia, Australia and Eastern Europe.
All of them have relatively limited distribution areas, with the exception of two groups of taxa with wider
ranges.

One of these groups includes the object of our study RA. serratuloides. In this work, we use the more
familiar, accepted in the Kazakhstani taxonomy, extensive interpretation of the genus [1].

As a result of listed materials processing, a map (Fig. 1) was constructed that clearly demonstrates the
distribution species from studied genus in the territory of Kazakhstan.

Characteristics of the species composition and distribution of the genus Rhaponticum

1. Rhaponticum carthamoides (Wiild.) lljin (= Leuzea carthamoides (Wiild.) Iljin), maral root, saflor
tarizdesaiudér (in Kazakh). It is an herbaceous, perennial plant that reaches a height of up to 180-200 cm; it
is a mesophyte [3]. Main districts of distribution are within Western and Eastern Siberia, northeast of Middle
Asia. It grows in the mountains of Western and Southern Altai, Tarbagatai and Dzungarian Alatau in Ka-
zakhstan [1, 3].

2. Rh. aulieatense 1ljin (= Stemmacantha aulieatensis (Iljin) M. Dittrich, Centaurea aulieatensis 1ljin,
Leuzea aulieatensis (1ljin) Holub), aulieataayu dérisiin, in Kazakh). It is a perennial plant, 15-40 cm high.
Basal and lower stem leaves are petiolate, and others are sessile. Corolla is pink-purple. The tuft of seeds is
white, three-rowed, with a light orange ring. A form with gray felt pubescence is also known and may be
found. Environmental group is mesoxerophyte.

Its distribution area is Kirghiz and Talas Alatau, Karatau, Ichkeletau, Aktash Mountain ridges. It grows
on stony, rubbly and limestone slopes in the middle belt of mountains, mainly in the belt of juniper forest and
xerophytic shrubs. It blossoms in May-June, bears fruits in July [9].
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Figure 1. Distribution of species of the genus Rhaponticum in Kazakhstan

3. Rh. karatavicum Regel et Schmalh., (= Centaurea karatavica (Regel &Schmalh.) B. Fedtsch, Leuzea
karatavica (Regel & Schmalh.) Holub, Stemmacantha karatavica (Regel &Schmalh.) Dittrich), karatauayu
darisi (in Kazakh). It is a perennial plant, which is 6-12 cm of height. It is distinguished from RA. aulieaten-
sis Iljin by the virtual absence of a stem, by leaves that are curly along the edge, with cartilaginous teeth
along the edge [10]. It is a xeropetrophyte. Area of distribution is Karatau, and spurs of the Talas Alatau:
Mashat-tau, Daubaba [9].

4. Rhaponticum namanganicum (= Centaurea namanganica lljin, Leuzea namanganica (1ljin) Holub,
Stemmacantha namanganica (1ljin) Dittrich). Rh. namanganicum is a perennial herbaceous plant with almost
stemless growth, as it has very short stems of 3-5 cm in height, with a rosette of basal leaves. It is a xerope-
trophyte. According to N.A. Sennikov and G.A. Lazkov [11], these species grow on the southern side of the
Chatkal Range in the middle part of the slopes, within rare juniper forest. It can also be found on the northern
side of the Chatkal Range and in the Pskem Range [9, 12].

It was firstly found in Kazakhstan by A.A. Ivashchenko [2] on the territory of the Sairam-Ugamsky Na-
tional Park and the Aksu- Zhabagly Reserve within the Ugamsky Range on the gravel slopes of the subalpine
belt (2300-2400 m above sea level).

5. Rhaponticum serratuloides (=Leuzea altaica Link., Rhaponticum salinum Less., Fornicium serra-
tuloides (Georgi) R. Kam., Stemmacantha serratuloides (Georgi) Dittrich), tuymebas maral tamyr (in Ka-
zakh) (Fig. 2). It is a perennial herbaceous plant, which is 50-100 cm tall, grows on salt marshes, salty soils
and salt marsh meadows. It is a mesoxerophyte, halophyte [13]. It is one of the most widespread representa-
tives of the genus not only in Kazakhstan, but also beyond its borders. This is a typical steppe species within
the Pontic — Kazakhstan — Altai range, having a distribution area from Eastern Europe (Romania, Hunga-
ry) to Western Siberia [1, 4].

Rh. serratuloides is found on a vast territory in 15 floristic regions of Kazakhstan: on the spurs of
Common Syrt, Mugodzhary, Eastern and Western small hills, Ulutau, Altai, as well as in Tobolsk-Ishim,
Irtysh, Kokchetau, Caspian, Bukeev, Aktobe, Embensky, Zaisan and Balkhash-Alakul regions [1, 14].
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Figure 2. Flowering plant of Rhaponticum serratuloides

6. Rhaponticum nitidum Fisch. (= Centaurea nitiida (Fisch.) B. Fedtsch., Leuzea nitida (Fisch.) Holub,
Rhaponticum caspium Kar., Stemmacantha nitida (Fisch. ex DC.) Dittrich), shay—zhaprak (in Kazakh). It
takes second place on dissemination and distribution after Rh. serratuloides in Kazakhstan. It is found in 10
floristic regions: Betpakdala, Aral, Western Uplands, Aktobe, Emba, Kzyl-Orda, Zaisan, Kyzylkum, Bal-
khash-Alakul, and Western Tien Shan region. It grows in clayey and sandy steppes, along the slopes of rem-
nants, along rocky banks and dry riverbeds on the plains. It is a mesoxerophyte [13] and early growing fod-
der plant [15].

According to the ecological and altitudinal confinement of species of the genus Rhaponticum on the ter-
ritory of Kazakhstan, taking into account the zonal characteristics of E.I. Rachkovskaya [16], they are able to
be divided into the following classes: 1 species representative of the highlands (RhA.carthamoides), growing
in the subalpine and alpine meadows of the Altai mountain system in the altitude range of 1300-2000 m
above sea level. The representatives growing in the mountains of the Western Tien — Shan and inhabitants
of gravelly and rocky slopes of low and middle mountains (500-1500 m above sea level) are Rh. karatavicum
and Rh. aulieatense; the one growing on dry rubbly slopes and variegated upper belt (over 2000 m above sea
level) is Rh. namanganicum. The remaining 2 species are representatives of the plain habitats of steppe and
desert zones, Rh. serratuloides and Rh. nitidum.

It was noted that plant of this genus in Kazakhstan within natural populations was carried out in insuffi-
cient volume. Thus, there are separate publications on the ecological and phytocenotic characteristics and
resource assessment of the Rh. carthamoides [16, 17] and the floristic composition of plant communities
with the participation of the RA. serratuloides [18-20]. Unfortunately, to the current date, the features of the
ecological confinement and composition of plant communities with the participation of RA. nitidum, Rh.
karatavicum, Rh. aulieatense, Rh. namanganicum in Kazakhstan remain unexplored.

Prospects for the practical use of plants of genus Rhaponticum

An analysis of the available literary sources showed that Rk carthamoides is the most studied and wide-
ly used plant of genus Rhaponticum in medicine, which is also used as an ornamental, melliferous and fodder
plant (Table).

Less studied species in terms of use in medicine are Rh. karatavicum and Rh. serratuloides [21-33]. The
latter one, being the most common species, is of great scientific and practical importance, since it has been
established that this species contains ecdysterone and sesquiterpene lactones [30, 34] and also have sufficient
biomass, unlike other species of this genus. For this reason, it can replace Rh.carthamoidesas araw material
in pharmaceutical industry
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Table
Practical application of some species of the genus Rhaponticum in Kazakhstan

Species name Practical use References
Rhaponticum carthamoides In medicine: adaptogenic, psychostimulant, tonic, immune- 21-29
stimulating, anabolic, antibacterial, antioxidant, hemorheolog-
ical, antiviral.

In the food industry, fodder production, as honey — bearing
and decorative plant.

Rhaponticum serratuloides In medicine: antiviral, cytotoxic, antiprotozoal 30
Rhaponticum karatavicum In medicine: adaptogenic, antioxidant, antibacterial 31,32
Rhaponticum nitidum Fodder plant 15

The second largest species Rh. nitidum was identified as an early growing fodder plant. There is no in-
formation on the practical use of Rh. aulieatense and Rh. namanganicumin the literature.

Conclusion

Thus, it was found that 6 species of the genus Rhaponticum grow on the territory of Kazakhstan. All of
them are perennial herbaceous plants and grow in different ecological zones. Rh. carthamoidesis a repre-
sentative of the highlands of alpine and subalpine meadows; common species growing on the plains in the
steppe and desert zones are Rh.serratuloides and Rh. nitidum, and these are inhabitants of rocky and gravelly
mountain slopes as well. The habitats of the genus Rhaponticum plants in Kazakhstan, their ecological
groups and prospects for practical application are determined. There are little information related to RhA.
aulieatense and Rh. namanganicum species.

Directions for the practical use of representatives of the genus Rhaponticum have been determined in
medicine, in the food industry, as fodder, ornamental and honey-bearing plants.

To develop measures for the conservation of species of the genus Rhaponticum, further field studies are
required, most importantly, the information on the number and condition of populations, anthropogenic pres-
sure, the potential for practical application and conservation ex situ and in situ should be deeply researched.
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Ka3zakcrannarbl Rhaponticum TybIChI: TYPJIK aJyaHTYPJIJIIr,

TapaJybl KoHe TIKIPUOeIiK Ko11aHy NepcrneKTHBACHI
loay

Makanana omedu Jepekkesziep MeH repbapuil MaTepHaliapblH Tajjay Herisige Rhaponticum TyBICHI ©CiM-
nixrepinin Kazakcrangarsl Typiik KypamMbl MEH Tapaiybl Typaisl MatiMertep Oepinren. Kasakcran Pecry6-
nmkacel borannka skoHe (PUTOMHTPOIYKINS HHCTHTYTHIHBIH, O30ekcTaH Pecmybiikacs! FrutbIM akageMusichl
Borannka MHCTUTYTHIHBIH, Mackey MeMIIeKeTTiK yHuBepcuTeTiHiH, «Puroxnmusas» XFOX, Keiprei3 Pecy6-
nukackl YFA BHONOTHSIBIK-TONBIPaK WHCTHTYTHIHBIH repbapuii KopnapsiHbiH 300-1eH actaM yIrijepiHiH,
conpaii-ak 30-maH actam oneOu JepeKke3AepliH Aepekrepi TanmaHAsl. KazakcTaH TeppUTOpPHMSCHIHIA
Rhaponticum TyBICBIHBIH 6 TYP1 aHBIKTaJIbI, OJIAPIBI KEJIECl IKOJIOTHSIIBIK-ONIKTIKTIK TONTap OOMBIHINA HKiK-
Teyre Oonamgpl: ANTaliaplH CyOalbIUTK JKOHE aJibliTIK INANFBIHIAPBIHAA ©CeTiH — Rhaponticum
carthamoides (Wiild.) 1ljin; xa3sIkTeIK TYpaep — Rh. serratuloides (Georgi) Bobr., Rh. nitidum Fisch.; Ba-
TeiC TsaHb-1IlaHBHBIH TacTBl JKOHE KMBIPIIBIKTACTHl OaypainapbiHna eceTiH Rh. karatavicum Regel et
Shemalh., Rh. aulieatense 1ljin, Rh. namanganicum (1ljin) Dittrich. Rh. carthamoides, Rh. Serratuloides xone
Rh. karatavicum napinik TypriepiH maiiianaHy IepcIieKTHBAchl OOMBIHINA JepeKTep TallaHFaH. OciMaiKTep-
IiH aJanToreHi, NCUXOCTUMYJIIUSIIAYIIBI, CEPTiTeTiH, UMMYHOCTUMYIIALMSIIAYIIBI, aHAOOINKAIBIK, OaKTe-
pHsAFa KapChl, TEMOPEOTOTHATIBIK, BUPYCKA KAapChl, IUTOTOKCUKAJIBIK, AaHTUIIPOTO30MIIBIK KaCHETTEPre Ue TYp-
JIepiHiH MeIWIMHA/Ia KOJAaHy NOTEHIHAbl, COHBIMEH Oipre, TaraM eHEpKoCiOiHIe, Mal a3bIFbIH OHAIPYE,
maHAmadTTH AW3aiiHaa, apa MapyabUIbFbIHIA KOJIAaHy MYMKIHAIT aTar eTiiAreH.

Kinm coe30ep: Rhaponticum TybICHL, TYPIIK KypaM, Tapainy, Rhaponticum carthamoides, Rh. serratuloides, Rh.
nitidum, Rh. karatavicum, Rh. aulieatense, Rh. namanganicum, KONjiaHy MepCIeKTHBACHL.

C.A. MawmsbipoBa, M.IO. NmmypaTtoBa

Pon Rhaponticum B Kazaxctane: BUI0BOe pa3Hoo0pa3ue, pacipocTpaHeHne u
NMEePCHEeKTHBA MPAKTHYECKOr0 UCI0JIb30BAHUS
0030p

B crartbe mpencraBiieHBI CBEAEHMS IO BHOBOMY COCTAaBY M XapaKTepy PaclpoCTpaHEHHs pacTeHUH pona
Rhaponticum B Ka3axcraHe Ha OCHOBAaHHY JIUTEPATYPHBIX HCTOYHUKOB M aHAJIN3a TepOapHBIX MaTepHAJIOB.
IIpoanamm3upoBans! ganuere 6onee 300 o6pas3nos repbapHsix GornoB MHCTHTYTa OOTAaHUKH M (UTOUHTPO-
nykuun Pecriy6nuku Kaszaxcran, MacTuTyTa O0TaHNKH Akagemun Hayk PecnyOnuku Y30exkucrtan, Mockos-
ckoro rocynapctBeHHoro yHusepcutera, MHIIX «®uroxumus», buonoro-nousenHoro mHcturyra HAH
Pecny6nuku Keipreiscran, a taxxe 6osee 30 muTepaTypHBIX HCTOYHUKOB. BBIABIEHO, UTO B mpenenax Tep-
puropun Kaszaxcrana mpouspactaioT 6 BUAOB poma Rhaponticum, KOTOpPbIE MOXHO KIacCU()UIMPOBATH IO
CJIETYIOIINM KOJIOTO-BEICOTHBIM TPYIIAaM: BHAIBI, IPOU3PACTAIONINE Ha CyOaIbIMHCKUX W aJbITUHCKUX JIy-
rax Anras, — Rhaponticum carthamoides (Wiild.) 1ljin; paBHnHHBIE BUIBl — Rh. serratuloides (Georgi)
Bobr., Rh. nitidum Fisch.; pactenus, npouspacraroiie Ha KAMEHHCTBIX U IMEOHUCTHIX CKIOHAX 3amaJHoro
Tsup-llans, — Rh. karatavicum Regel et Shcmalh., Rh. aulieatense 1ljin, Rh. namanganicum (1ljin) Dittrich.
IIpoanann3upoBaHbl JaHHBIE IO MEPCIEKTUBE UCIIOIB30BAHUS JIEKaPCTBCHHBIX BUIOB RA. carthamoides, Rh.
Serratuloides u Rh. karatavicum. OTMedeH NOTEHIMAT NPUMEHEHHS PAacTEHHH B MEIHMLUHE, 00IagalonIux
aJlalTareHHbIM, NICHXOCTUMYJIUPYIOLUIUM, TOHU3HPYIOILIMM, HMMYHOCTUMYJIHPYIOIIMM, aHA00INYECKUM, aH-
THOAKTEPUAIBHBIM, AaHTHOKCHJIAHTHBIM, T€MOPEOJIOTHYECKUM, IPOTHBOBUPYCHBIM, LINTOTOKCUYECKUM, aHTH-
NPOTO30HHBIM CBOWCTBAMH; B IMILIEBOH OTpacin, KOPMOIPOHU3BOJCTBE, B JIAHAMA(THOM JIH3aliHEe, MUeso-
BOJICTBE.

Knioueswvie cnosa: pon Rhaponticum, BUIOBOW COCTaB, pacnpocTpaHeHue, Rhaponticum carthamoides, Rh.
serratuloides, Rh. nitidum, Rh. karatavicum, Rh. aulieatense, Rh. namanganicum, epCcTieKTHBbI HCIIOTb30Ba-
HUSL.

References

1 Orazova, A. (1966). Rapontikum — Rhaponticum Adans [Raponticum — Rhaponticum Adans]. Flora Kazakhstana — Flora
of Kazakhstan. Almaty: Izdatelstvo Akademii nauk Kazakhskoi SSR, 9, 368-373 [in Russian].

2 Ivashchenko, A.A. (1997). Novye dlia zapovednika Aksu—Dzhabagly tsvetkovye rasteniia [New species of flower plants for
reserves Aksu-Dzhabagly]. Biologicheskoe i landshafinoe raznoobrazie Kazakhstana — Biological and landscape diversity of Ka-
zakhstan. Almaty, 65-66 [in Russian].

Cepus «Bronorusi. MeguuuHa. Meorpadusi». Ne 2(110)/2023 91



S.A. Mamyrova, M.Yu. Ishmuratova

3 (2014). Krasnaia kniga Kazakhstana. T. 2. Rasteniia [Red book of Kazakhstan. Vol. 2. Plants]. Astana [in Russian].

4 Kamelin, R.V. (1998). Materialy po istorii flory Azii (Altaiskaia gornaia strana) [Materials on history of Asian flora (Altai
Mountain country]. Barnaul [in Russian].

5 Holub, J. (1973). Contribution to the Taxonomy and Nomenclature of Leuzea DC. and Rhaponticum auct. Folia Geobotanica
& Phytotaxonomica, 4(8), 377-395.

6 Dittrich, M. (1984). Neukombinationen in der Gattung Stemmacantha Cass. (Compositac) mit Bemerkungenzur
Typisierungeinigerihrer Arten. Candollea, 1(39), 45-49.

7 Kupriyanov, A.N. (2020). Konspekt flory Kazakhskogo melkosopochnika [Abstract of flora of Kazakh upland]. Novosibirsk:
Geo [in Russian].

8 Hidalgo, O., Garcia-Jacas, N., Garnatje, T. & Susanna, A. (2006). Phylogeny of Rhaponticum (Asteraceae, Cardueac—
Centaureinae) and Related Genera Inferred from Nuclear and Chloroplast DNA Sequence Data: Taxonomic and Biogeographic Im-
plications. Annals of Botany, 97, 705-714.

9 Makhmedov, A.M. (1993). Rod Rhaponticum Adans. — Rapontikum [Genus Rhaponticum Adans. — Raponticum].
Opredelitel rastenii Srednei Azii — Determinant of plants of Middle Asia. Tashkent, 10, 401 [in Russian].

10 Kupriianov, A.N. (2018). Endemizm flory Kazakhstana (4steraceae Berct. et J. Presl) [Endemism of flora of Kazakhstan
(Asteraceae Berct. et J. Presl)]. Botanicheskie issledovaniia Sibiri i Kazakhstana — Botanical study of Siberia and Kazakhstan, 24,
15-44 [in Russian].

11 Sennikov, ANN. & Lazkov, G.A. (2013). Taxonomic corrections and new records in vascular plants of Kyrgyzstan.
Memoranda Societatis pro Fauna et Flora Fennica, 89, 125-138.

12 Lazkov, G.A. & Umralina, A.R. (2015). Endemiki i redkie vidy rastenii Kyrgyzstana (Atlas) [Endemics and rare plant spe-
cies of Kyrgyzstan]. Ankara, 210-211 [in Russian].

13 Aipeisova, S.A. (2012). Konspekt flory Aktiubinskogo floristicheskogo okruga [Abstract of flora of Aktiubinsk floristic re-
gion]. Aktobe [in Russian].

14 Ishmuratova, M.Yu., Myrzaly, G.Zh., Ivlev, V.I. & Matveev, A.N. (2016). Flora gor Ulytau (Tsentralnyi Kazakhstan) [Flora
of Ulytau Mountains (Central Kazakhstan]. Karaganda: RIO «Bolashaq-Baspa» [in Russian].

15 Timofeev, N.P. (2007). Promyshlennye istochniki polucheniia ekdisteroidov. Chast II. Ecdysterone: Rasteniia roda
Rhaponticum (obzor) [Industrial sources of production of ecdysteroids. Part II. Ecdysterone: Plants of the genus Rhaponticum
(review)]. V sbornike: Netraditsionnye prirodnye resursy, innovatsionnye tekhnologii i produkty — In book: Non-traditional natural
resources, innovative technologies and products. Moscow: RANS, 15, 8-49 [in Russian].

16 Rachkovskaya, Ye. (1999). Map — Scheme of Natural-climatic Areas and Subareas of Kazakhstan. The National Strategy
and Action Plan on Conservation and Sustainable Use of Biological Diversity of the Republic of Kazakhstan. Kokshetay.

17 Kubentaev, S.A. & Danilova, A.N. (2017). Rhaponticum carthamoides (Willd.) Iljin i ego resursnye pokazateli na khrebte
Ivanovskii (Vostochnyi Kazakhstan) [Rhaponticum carthamoides (Willd.) Iljin and its resources parameters in radge Ivanovskii
(Eastern Kazakhstan)]. Vestnik Tomskogo gosudarstvennogo universiteta. Seriia Biologiia — Bulletin of Tomsk State University.
Series Biology, 37, 31-46 [in Russian].

18 Myrzagalieva, A.B. & Samarkhanova, T.N. (2018). Fitotsenoticheskaia i resursnaia kharakteristika levzei saflorovidnoi
(Rhaponticum carthamoides (Willd.) Iljin) v Kazakhstanskom Altae [Phytocenotic and resource characteristics of Rhaponticum
carthamoides (Willd.) Iljin in Kazakhstan Altai]. Vestnik Evraziiskogo natsionalnogo universiteta imeni L.N. Gumileva. Seriia
Biologicheskie nauki — Bulletin of Eurasian National University named after L.N. Gumilyov. Series Biological sciences, 3, 55-65
[in Russian].

19 Demchenko, L.A. (1961). Rastitelnyi pokrov Kustanaiskoi oblasti. Materialy k flore i rastitelnosti Kazakhstana [Vegetative
cover of Kustanay region]. Trudy Instituta botaniki Akademii nauk Kazakhskoi SSR — Proceedings of Institute of Botany of AS
KazSSR, 10, 57-60 [in Russian].

20 Demina, O.M. (1963). Formatsiia pyreia polzuchego v stepnykh i polupustynnykh raionakh Kazakhstana [Creeping
wheatgrass formation in steppe and semi-desert regions of Kazakhstan]. Materialy k flore i rastitelnosti Kazakhstana — Materials to
the flora and vegetation of Kazakhstan. Alma-Ata, 86-91 [in Russian].

21 Mamyrova, S.A. & Ivashenko, A.A. (2022). Floristic composition of plant communities involving Rhaponticum serratuloides
(Georgi) Bobr in the desert steppes of Kazakhstan. Asian Grassland Conference.

22 Tuleuov, B.I. (2017). Tekhnologiia fitosteoidnykh preparatov [Technology of phytosteroid preparations]. Karaganda: Glasir
[in Russian].

23 Morozkov, N.A., Terenteva, L.S., Sukhanova, E.V. & Voloshin, V.A. (2021). Vitaminno-travianaia muka iz levzei
saflorovidnoi (Rhaponticum carthamoides) v ratsionakh molochnykh korov [Vitamin-herbal flour from the left-handed safflower

(Rhaponticum carthamoides) in the rations of dairy cows]. Agrarnaia nauka Evro-Severo-Vostoka — Agrarian science of Euro-
North-East, 4(22), 570-580 [in Russian].

24 Kokoska, L. & Janovsk, J. (2009). Chemistry and pharmacology of Rhaponticum carthamodies: a review. Phytochemistry,
70(7), 842-855.

25 Skata, E., Rijo, P., Garcia, C., Sitarek, P., Kalemba, D., Toma, M., Szemraj, J., Pytel, D., Wysokinska, H. & Sliwinski, T.
(2016). The Essential Oils of Rhaponticum carthamoides Hairy Roots and Roots of Soil-Grown Plants: Chemical Composition and
Antimicrobial, Anti-Inflammatory, and Antioxidant Activities. Oxid. Med. Cell. Longev., 8505384.
https://doi.org/10.1155/2016/8505384

92 BecTHuk KaparaHauHckoro yHusepcuTeTta



The genus Rhaponticum in Kazakhstan: species...

26 Dushkin, M., Khrapova, M., Kovshik, G., Chasovskikh, M., Menschikova, E., Trufakin, V., Shurlygina, A. &
Vereschagin, E. (2014). Effects of Rhaponticum carthamoides versus Glycyrrhiza glabra and Punicagranatum extracts on metabolic
syndrome signs in rats. BMC Complementary and Alternative Medicine, 14, 33-35. https://doi.org/10.1186/1472-6882-14-33.

27 Wu, J.,, Gao, L., Shang, L., Wang, G., Wei, N., Chu, T., Chen, S., Zhang, Y., Huang, J., Wang, J. & Lin, R. (2017). Ecdyster-
ones from Rhaponticum carthamoides (Willd.) Iljin reduce hippocampal excitotoxic cell loss and upregulate mTOR signaling in rats.
Fitoterapia, 119, 158-167. https://doi.org/10.1016/j.fitote.2017.03.015

28 Bili, A.Sh., Meier, M., Shevale, K., Lorenson, L., Foler, N., Roller, M., Birtik, S., Fansaberton, P.E.R. & Falkao, L.D.
(2016). Kompozitsii i sposoby dlia uluchshennogo myshechnogo metabolizma. Patent Ne 2730853 [Compositions and Methods for
Improved Muscle Metabolism. Patent Ne 2730853].

29 Skata, E., Sitarek, P., Rozalski, M., Krajewska, U., Szemraj, J., Wysokinska, H. & Sliwinski, T. (2016). Antioxidant and
DNA Repair Stimulating Effect of Extracts from Transformed and Normal Roots of Rhaponticum carthamoides against Induced
Oxidative Stress and DNA Damage in CHO Cells. Oxidative Medicine and Cellular Longevity, 1-11.
https://doi.org/10.1155/2016/5753139.

30 Plotnikov, M.B., Aliev, O.1., Vasil’ev, A.S., Andreeva, V.Yu., Krasnov, E.A. & Kalinkina, G.I. (2008). Effect of Rhaponti-
cum carthamoides Extract on Structural and Metabolic Parameters of Erythrocytes in Rats with Cerebral Ischemia. Bulletin of Exper-
imental Biology and Medicine, 146(1), 45-48.

31 Berdin, A.G. (2000). Biologicheski aktivnye veshchestva Rhapontisum serratuloides (Georgi.) Bobr. 1 Rhapontisum sar-
thamoides (Willd.) Iljin [Biological active compounds of Rhaponticum serratuloides (Georgi.) Bobr. and Rhaponticum carthamoides
(Willd.) Iljin]. Extended abstract of candidate’s thesis. Karaganda [in Russian].

32 Berkenov, A.K. (2021). Modifitsirlengen ekdisteroidtar negizinde zhana substantsiiany khimiialyk zhasau [Modification of
ecdysteroids and development of new substances]. Dostor's (PhD) thesis. Almaty [in Kazakh].

33 Shegebaeva, A.A. (2013). Issledovanie vliianiia ekstraktov endemichnykh vidov lekarstvennykh rastenii na biologicheskie
svoistva Lactobacillus fermentum i Escherichia coli [Study influence of extracts of endemic plants on biological features of Lactoba-
cillus fermentum and Escherichia coli]. Biotekhnologiia. Teoriia i praktika — Biotechnology. Theory and Practice, 4, 59—62 [in
Russian].

34 Volodina, S.O., Volodin, V.V., Gorovoi, P.G., Tkachenko, K.G., Novozhilova, E.V., Ishmuratova, M.M., Chadin, L.F., Ka-
nev, V.A. & Lei, Sh. (2012). Ekdisteroidy rastenii Urala, Kavkaza, rossiiskogo Dalnego Vostoka i Kitaia (vyborochnyi skrining)
[Ecdysteroids from plants of Ural, Caucasus, Russian Far East and China (separated screening]. Turczaninowia, 4(15), 58-75 [in
Russian].

Cepus «Bronorusi. MeguuuHa. Meorpadusi». Ne 2(110)/2023 93



	S.А. Mamyrova1*, M.Yu. Ishmuratova2
	The genus Rhaponticum in Kazakhstan: species diversity, distribution and prospects for practical use. Review
	С.А. Мамырова, М.Ю. Ишмуратова
	Қазақстандағы Rhaponticum туысы: түрлік алуантүрлілігі,  таралуы және тәжірибелік қолдану перспективасы  Шолу
	С.А. Мамырова, М.Ю. Ишмуратова
	Род Rhaponticum в Казахстане: видовое разнообразие, распространение и перспектива практического использования  Обзор

