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Resources of Rheum tataricum on the territory of Atyrau region

Rheum tataricum is a valuable medicinal plant, the underground organs of which are used in folk medicine.
This article is devoted to the study of the resources of Rheum tataricum in the previously unsearched Atyrau
region. The article presents the results of field surveys of steppe and desert territories of the Atyrau region
with the identification of typical communities with the participation of Rheum tataricum and the determina-
tion of industrially valuable thickets. According to the results of field work, 12 populations with the participa-
tion of the Tatar rhubarb were identified. 3 industrial sites with a total area of 4,006 hectares were identified.
The yield of raw root materials ranged from 7,320 to 11,240 kg/hectare. The total operational reserve
amounted to 36,592 tons, and the volume of possible collection of raw materials — 5,489 tons. The obtained
data indicates the possibility of industrial procurement of raw materials for the production of medicinal prod-
ucts.
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Introduction

The study of the plant resources is a topical task of modernity. Generally, more than 5500 species of
vascular plants grow on the territory of Republic of Kazakhstan [1], among them 1000-1200 species with
proven and potential medicinal properties [2].

Rheum tataricum L. (Polygonaceae family) is perennial herbal plant with early circle of vegetation
(from March till May) [3]. It is endemic to desert and steppe zones of Central Asia, grows on steppe slopes
of lowland [4], forming thickets on highly compacted and saline gray-brown and gray-earth soils.

The roots of Rheum tataricum include polysaccharides, organic acids, phenols, carotene, vitamin C,
tannins, antrachinones, amines, fat oils with different biological activity [5, 6, 7]. Accordingly, in folk medi-
cine decoction of the roots and fruits of Rheum tataricum is used as a hemostatic agent for internal bleeding,
as an anti-fever agent, as an astringent or laxative in gastric diseases, and ash — for scarring wounds. It is
potential source for preparation, antioxidant, antitumor and P-vitamin activity [8, 9].

Earlier the plant resources of Rheum tataricum are studied in Southern and South-Eastern Kazakhstan
[4, 10], bit investigation of raw material in the Western Kazakhstan is not conducted.

The purpose of present study is to determine spreading and resources of underground parts of Rheum
tataricum at the territory of Atyrau region.

Materials and methodology

Object of the study is natural populations of Rheum tataricum at the territory of Atyrau region. The rhi-
zome is vertical, strong, with old dark brown, young darkish vaginas; stems are usually 2-3, strong, fur-
rowed, glabrous, hollow, branching from the middle, with branches deviating initially at an angle of 40°, and
subsequently downward; leaves up to 35 cm long and 50 cm wide, rounded, heart-shaped at the base, with 3
main prominent veins, below, together with the petiole, covered with small trichomes, glabrous above; inflo-
rescence spherical-panicle; flowers with 5 identical perianth lobes, 3 mm long, yellowish, with 3—-5 brown
veins; fruits 10—-12 mm long and 8—10 mm wide; nuts are back-narrow-ovate, at the apex island. Dark brown,
1-1.5 mm wide, dark red-brown, heart-shaped below, tapering upward, with a vein along the edge of the
wing; perianth lobes pressed against the fruit (Fig. 1).

Field surveys covering the steppe and desert territories of the region are conducted in May 2021
(Tab. 1). On natural populations, the species composition of communities was described, the main dominants
and components are determined; the phases of phenological development of individual species, their living
conditions, abundance (according to the Drude scale) were determined [11-13].
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Figure 1. Exterior of Rheum tataricum, phase beginning of fructification

Table 1
Survey points in the field of Atyrau region
. GPS-coordinates

Ne Location north latitude east longitude
1 15 km on west from settlement Mahambet, clay plain 47457243 E 51°29°52”
2 | Surroundings of wintering Bolek, plain 47°45°777” 51%25°608”
3 | Northern coast of lake Inder, lowland 48°31°987" 5157°393”
4 | Western coast of lake Inder, lowland 48°31°449” 51°51°572>
5 | 30 km from lake Inder, plain 48°30°564" 522°733”
6 | Otpan Mount, lowland 47°35°55” 54%35°475”
7 | Plain between settlements Sagyz and Myaly 48"36°476” 54%13°547”
8 | Hills Bekarys-Ata 47°23°152” 54%27°591
9 | Plain between settlements Makat and Mukur 47°43°305” 53%33°216”
10 | Mount Imankara, plain 47°19°496” 54°22°1217
11 | 10 km on south from Mount Imankara, plain 47217244 54924°115”
12 | 20 km from settlement Dossor, steppe 4729°335” 53%9°204°";

For industrial-valuable thickets, the area, yield of roots is estimated, on the basis of which the produc-
tion reserve and the volume of possible raw material collection are calculated [14, 15].
The obtained data were processed statistically [16].

Results and discussion

The species is an ephemeroid, in the spring it forms extensive thickets in the Atyrau region, ending its
growing season by mid-late May. Populations with the participation of the species are described at the fol-
lowing points: plains between the settlements Sagyz, Makat, Mukur and Myaly; Bekarys-Ata hills, 15 km on
the west of the settlements Mahambet; Bolek, near lake Inder with adjacent clay plains; Mount Imankara
with environs, single thickets between the sandy massifs of Arakum and the settlement Kulsary.

Numerous points of discovery of communities with the participation of the Tatar rhubarb in the Atyrau
region were noted. Rhubarb is part of the following communities (populations):

-Eremopyrum bonaepartis — Artemisia terra-albae — Herba xerophytica 15 km on west from settle-
ment Mahambet and in surrounding of Lake Inder as a component;

-Poa bulbosa — Artemisia terrae-albae — Herba xerophytica in surroundings of wintering Bolek as a
component;

-Rheum tataricum — Herba xerophytica on clay plain 30 km from Lake Inder as a dominant;

-Limonium suffruticosus — Atraphaxia spinosa in surrounding of Mount Imankara as a component;
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-Spiraea hypericifolia — Agropyron fragile — Herba xerophytica 30 km from Mount Imankara as a
component;

-Rumex crispus — Herba xerophytica in hills Bekarys-Ata as a component;

-Artemisia terrae-albae — Ceratocarpus arenarius in surroundings of Mount Otpan as a component;

-Anabasis aphylla — Ceratocarpus arenarius in surroundings of Mount Otpan as a component;

-Medicago caerulea — Herba xerophytica on the plain between settlements Sagyz and Myaly as a
component;

-Calamagrostis epigeios — Alhagi pseudoalhagi on the plain between settlements Makat and Mukur as
a component;

-Poa bulbosa — Artemisia terrae-albae — Herba xerophytica in surrounding of Lake Inder as a com-
ponent;

-Artemisia terrae-albae — Tamarix elongata on a plain 20 km from settlement Dossor.

Rheum tataricum forms significant thickets on a plain 30 km from Lake Inder as part of a diverse-
rhubarb community. Longevity in the community is not expressed. Species composition not rich — 12—14
species, including Artemisia terrae-albae with abundance sol, Eremopyrum triticeum with abundance sol,
Lepidium perfoliatum with abundance sol, Descurainia sophia with abundance sp-sol, Agropyron
desertorum with abundance sol and other.

The territory is a plain with a slight difference in heights. Soils are dark brown, loamy. The mode of nu-
trition is atmospheric precipitation, groundwater; natural runoff of precipitation in decrease. The total projec-
tive cover in the community was 55-60 %. The territory is actively used for grazing livestock, as a result of
overpopulation it causes a violation of the vegetation cover, expressed by 15-20 %. Rhubarb forms an abun-
dance of cop2-cop3; the vitality of the species is 2-3 points.

The area of community thickets with the participation of Rheum tataricum is 1316 hectares with a total
area of 2400 hectares (Tab. 2). The stock density was from 1.0 to 2.2 specimen/m’. The yield was 11,240
kg/ha based on dry weight. The exploitation reserve is estimated at 14,792 tons, the volume of possible an-
nual harvests of air-dry raw materials is 2,219 tons.

Table 2
Raw materials resources of Rheum tataricum on the territory of Atyrau region (on air-dry weight)
. Square, ha Crop yield, | Exploitation | Volume of possible
Place of thicket total V\(}ith studied species k%/}llla resIZ:rve, ton | annual harvlzsts, ton
Clay plain in 30 km from 2,400 1,316 11,240 14,792 2,219
Lake Inder
The plain between settle- 1,540 0,950 9,540 9,063 1,360
ments Makat and Mukur
The plain in surrounding of 3,120 1,740 7,320 12,737 1,910
settlement Mahambet
Total: 7,060 4,006 36,592 5,489

The second industrial site is marked on the clay plain between the villages Makat and Mukur. The soils
are brown, clay; the total projective cover is 50-55%; humidity is provided by precipitation and natural run-
off. The species composition of the community is represented by 19-21 species, of which Alhagi
pseudoalhagi dominant species with abundance copl, Calamagrostis epigeios with abundance cop-sp, Arte-
misia terrae-albae with abundance — sp-cop, Rheum tataricum — sp-cop, Poa bulbosa with abundance sp-
sol, Lepidium perfoliatum with abundance sol, Descurainia sophia with abundance sol, Peganum harmala
with abundance sol and other.

Plants form 2 tiers of vegetation: the upper (up to 80—90 cm high) consists of Calamagrostis epigeios,
Artemisia scopaeformis, Alhagi pseudoalhagi; the lower (up to 30—40 cm high) is represented by low grass-
es, among which Rheum tataricum, Lepidium perfoliatum, Tanacetum santolina, Poa bulnbosa, Artemisia
terrae-albae, Peganum harmala and others. The territory is used for grazing livestock, the degree of disturb-
ance of the vegetation cover is 20-25%.

The total area of the thicket was 16540 hectares, of which 950 hectares are directly occupied by the
Rheum tataricum (Tab. 2). The yield was 9,540 kg/hectare. The exploitation reserve is estimated at 9,063
tons, the volume of possible collection of raw materials is 1,360 tons.
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A third industrial overgrowth was identified in the vicinity of settlement Mahambet. The territory is
represented by a clay plain with an alternation of brown and light chestnut soils. The total projective cover
was 30-40%, vegetation degradation was noted by 20-25% due to grazing.

20-25 species are identified in the vegetation cover, of which dominant species — Artemisia terra-
albae with abundant — copl-cop2, co-dominant — Eremopyrum bonaepartis with abundant — copl. Other
members of vegetation are: Rheum tataricum — sp, Lepidium perfoliatum with abundance sol, Peganum
harmala with abundance sol, Ferula nuda — sol, Camphorosma lessingii — sol, Lappula spinoseras — sol,
Sisimbrium loeselii — un-sol and others.

Tiers in this area are not expressed. The area of the thicket amounted to 3120 hectares, of which 1740
hectares are occupied by Rheum tataricum. Yield is estimated at 7320 kg/hectare. The operational reserve
was estimated at 12737 tons, the volume of possible collection of raw materials is 1910 tons.

The total area of thickets with the participation of Rheum tataricum amounted to 4,006 hectares, the to-
tal exploitation reserve is determined in 36,592 tons, the volume of possible collection of raw materials —
5,489 tons.

The obtained data show sufficient potential of the given medicinal plant for organization of industrial
collection for production of phytopreparations based on its raw material.

Conclusion

Thus, on the territory of the Atyrau region, 12 types of communities were identified with the participa-
tion of Rheum tataricum, confined to the steppe and desert sections of the region.

Three thickets have industrial potential for harvesting raw materials of underground organs of this type.
It was determined that the total area of industrial thickets was 4,006 hectares, the total exploitation reserve is
determined in 36,592 tons, the volume of possible collection of raw materials — 5,489 tons.

The results can be used to organize raw materials of a medicinal plant.
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M.C. CarsingsikoBa, A.A. UmanbaeBa, A.b. Jlykmanos, I'.I'. ['acanoBa

Rheum tataricum pecypcrapbl ATbIpay 00JIbICHI ayMaFrbIHIA

Tatap KbI3rangarbIHbIH JKEPACThl OPraHAapPhl XaIbIK MEAMLMHACHIH/A KOJIIAaHBUIATBIH KYH/IBI IOPITIK 6CIMIK
Gonbin  TaObLIAABI. By 3eprrey OypblH 3epTTenMereH oHipaeri — ATbipay OOJIBICHIHAAFbI TaTap
KbI3FaJIIaFbIHBIH PECYPCTAphIH 3epTTeyre apHainFaH. Makanana ATeIpay OOJIBICHIHBIH JaIaiblK KOHE IeNeHT
ayMaKTapbIHIarbl JajajblK 3epTTey HOTIbKelepi KenripinreH. JlamaiblK >KYMBICTApABIH KOPBITHIHIIBICHI
OoiiprHma 12 TapaneiMbl aHbIKTanmbl. JKammer aynmaner 4006 rextap OonaThiH 3 ©OHEPKACINTIK ydacke
TaObu1ibl. TaMblp MIMKI3aTBIHBIH OHIMIUTITT TrektapbiHa 7320-meH 11240 xr-ra geitin Gommel. JKamsr
naiianany Kopbl 36592 TOHHaHbBI, al IIMKI3aTThl JKHHAY MYMKiHOIri 5489 TOHHAHBI Kypazabl. AJBIHFAH
JepeKTep JopiiK mpenapaTTapAbl OHAIPY YLIIH MIKKi3aTThl OHEPKACINTIK JaliblHIay MYMKIHIITIH KepceTei.

Kinm co3dep: Rheum tataricum L., napinik eciMIix, pecypc, MOmyJisiius, OCIMIIK IHKI3aThl, OHIM.

M.C. CarpingsikoBa, A.A. Iman6aeBa, A.b. Jlykmanos, I'.I'. ['acanoBa

Pecypcobl Rheum tataricum Ha TeppuTOPUM ATHIPAYCKO# 00/1aCTH

PeBenb Tartapckuil sABIAETCS LEHHBIM JIEKAPCTBEHHBIM PAaCTEHUEM, IOJ3EMHBIC OpPraHbl KOTOPOrO HaXOIAT
NIpUMEHEHHUE B HAPOJHOHM MeaunuHe. JlaHHOE HcCleJ0BaHUEe MOCBALICHO U3YUYEHHIO PECYPCOB PEBEHS TaTap-
CKOTo B paHee He 00ClIe[OBaHHOM PernoHe — AThbIpayckoil obnactu. B craTtee mpuBeieHbI pe3ynbTaThl MO-
JIEBBIX 00CIIe0BaHNUI CTEMHBIX U MYCTBIHHBIX TEPPUTOPUI ATBIpayCKOH 0OIACTH C BBISIBIEHHEM THIHUYHBIX
COOOIIECTB C YYacTHEM PEBEHS TaTapCKOTO M OMpeleleHHs MPOMBIIIIEHHO-IIEHHBIX 3apocneil. Ilo utoram
MOJIEBBIX paboT BBIABIEHB! 12 MOMyNALMNA C ydacTHEeM peBeHs Tartapckoro. OmpeneneHs! 3 MPOMBIIIICHHBIX
y4JacTKa ¢ COBOKYHHOH Iuromanpio 4006 ra. YposkalHOCTH CBIpBsI KOpHEH komebamack ot 7320 mo 11240
kr/ra. OOIIU SKCIUTyaTallMOHHBIH 3amac coctaBui 36592 T, a 00beM BO3MOKHOTO cOopa chipbs — 5489 T.
IlomydeHHble JaHHBIE CBUIETENBCTBYIOT O BO3MOXKHOCTU IIPOMBIIITICHHON 3arOTOBKH ChIPbS IS IIPOU3BOJ-
CTBa JICKAPCTBEHHBIX IIPENApaTOB.

Kniouesvie cnosa: Rheum tataricum L., ITekapcTBEHHOE PAaCTCHHE, PECypcC, MOMYJNSLUS, PACTH-
TENLHOE CHIPbE, YPOXKaH.

References

1 (1956—1966). Flora Kazakhstana [Flora of Kazakhstan]. Vol. 1-9. Alma-Ata: Nauka [in Russian].

2 Grudzinskaya, L.N., Gemedzhieva, N.G., Nelina, N.V. & Karzhaubekova, Zh.Zh. (2014). Annotirovannyi spisok
lekarstvennykh rastenii Kazakhstana [Annotated list of medicinal plants of Kazakhstan]. Almaty [in Russian].

3 Grudzinskaya, L.N. (2015). Rasteniia pustynnykh territorii Pribalkhashia v kollektsiiakh Glavnogo botanicheskogo sada
[Plants of desert territories of Balkhsh Region on collections of Main Botanical garden]. Uspekhi sovremennogo estestvoznaniia —
The successes of modern natural science, 5; 160-166 [in Russian].

4 Kashkarova, N.F. (1965). Syrevye zapasy revenia tatarskogo v Pribalkhashe [Raw material resources of Rheum tataricum in
Balkhash region]. Trudy Instituta botaniki AN KazSSR — Proceeding of Institute of Botany of AS KazSSR, 21; 40-73 [in Russian].

5 Chumbalov, T.K. & Nurgaliyeva, G. M. (1967). Flavonoidy Rheum tataricum L. [Flavonoids of Rheum tataricum L.].
Khimiia prirodnykh soedinenii — Chemistry of Natural Compounds, 5; 345-346 [in Russian].

6 Gemedzhieva, N.G., Kurbatova, N. V., Muzichkina, R. A & Korulkin, D. Yu. (2017). K botanicheskim i fitokhimicheskim
issledovaniiam Rheum tataricum L. iz Yuzhnogo Pribalhashia [At the botanical and phytochemical study of Rheum tataricum L.
from the Southern Balkhash Region]. Vestnik Karagandinskogo universiteta. Seriia Biologiia. Meditsina. Geografiia — Bulletin of
the Karaganda University, series biology, medicine, geography, 2 (86); 40—47 [in Russian].

7 Karzhaubekova, Zh.Zh. & Gemedzhieva, N.G. (2016). Elementnyi, amino- i zhirnokislotnyi sostav Rheum tataricum L. iz
Yuzhnogo Pribalkhashia [Elemental, amino and fatty acid composition of Rheum tataricum L. from the Southern Balkhash Region].
Vestnik Karagandinskogo universiteta. Seriia khimiia — Bulletin of the Karaganda University, series chemistry, 4 (84); 21-26
[in Russian].

Cepusi «Bronorusi». Ne 3(103)/2021 123



M.S. Sagyndykova, A.A. Imanbayeva et al.

8 (1984). Rastitelnye resursy SSSR: tsvetkovye rasteniia, ikh khimicheskii sostav, ispolzovanie [Plant resources of USSR: flow-
er plants, their chemical composition, using]. Leningrad [in Russian].

9 Zhumashova, G.T., Sayakova, G.M., Gemedzhieva, N.G. & Bekezhanova, T.S. (2016). Izuchenie nekotorykh
tekhnologicheskikh i nekotorykh farmakopeinykh kharakteristik lekarstvennogo rastitelnogo syria — kornevishch revenia tatarskogo
[Study of some technological and some pharmacopoeia characteristics of medicinal plant raw materials — rhizomes of Tatar rhu-
barb). Vestnik KazNMU — Bulletin of KazMU, 1; 531-535 [in Russian].

10 Gemedzhieva, N.G., Musayev, K. L., Karzhaubekova, Zh.Zh., Lesova, Zh. T., Ramasanova, M.S. & Kirienko, V.A. (2016).
Rasprostranenie i zapasy Rheum tataricum L. v doline r. Ili [Spreading and resources of Rheum tataricum L. in 1li valley]. Izvestiia
NAN RK. Seriia biologiia i meditsina — Proceeding of NAS RK, series boil and med, Ne 2 (314); 72—79 [in Russian].

11 Bykov, B.A. (1970). Vvedenie v fitotsenologiiu [Introduction into phytocenology]. Alma-Ata: Publ. AS KazSSR [in Rus-
sian].

12 Shcerbakov, A.V. & Majorov, A.V. (2006). Polevoe izuchenie flory i gerbarizatsiia rastenii [Field study and plant
herbarization]. Moscow: MSU [in Russian].

13 Ponyatovskaya, V.M. (1964). Uchet obiliia i kharaktera razmeshcheniia rastenii v soobshchestvakh [Account the abundance
and nature of plant placement in communities]. Trudy BIN. Seriia IIl. Geobotanika — Works of Botanical Institute, Series III
Geobotany. Moscow-Leningrad, 3; 209-299 [in Russian].

14 Krylova, I.LL. & Shreter, A.I. (1971). Metodicheskie ukazaniia po izucheniiu zapasov dikorastushchikh lekarstvennykh
rastenii [Methodological recommendation on study of resources of wild medicinal plants]. Moscow: All-Russian Institute of Medici-
nal and Aromatic Plants [in Russian].

15 Vermnik, R. S. (1986). Nekotorye metody izucheniia populiatsii syrevykh rastenii pri marshrutnykh obsledovaniiakh [Some
methods of studying populations of raw plants in route surveys]. Sbornik nauchnykh trudov «Ratsionalnoe ispolzovanie rastitelnykh
resursov Kazakhstana» — Book of abstracts The rational use of vegetative resources of Kazakhstan. Alma-Ata, 24-27 [in Russian].

16 Zajcev, G.N. (1973). Metodika biometricheskikh raschetov [Methodology of biometric account]. Moscow: Nauka [in Rus-
sian].

124 BecTHuk KaparaHgmHckoro yHusepcurteTa



