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Analysis of flora of the medicinal plants of the Atyrau region

Medicinal plants are important sources of biologically active substances and phytopreparations for the pre-
vention and treatment of diseases. In Kazakhstan, the regions of the Western Kazakhstan remain poorly stud-
ied in relation to wild medicinal plants. The purpose of the present study was to analyze the species composi-
tion of medicinal plants of the flora of the Atyrau region and their ranking by life forms, ecological groups,
the degree of distribution and possibility of application in medical practice. Based on the analysis of literary
sources and the results of own field studies in the Atyrau region, 177 species of medicinal plants belonging to
118 genera and 46 families are identified. The largest number of species of medicinal plants is noted in
Asteraceae, Lamiaceae, Brassicaceae, Rosaceae, Chenopodiaceae, Fabaceae and Polygonaceae families.
According to the degree of distribution, 4 groups of plants are identified: i) widespread plants, but growing
sporadically, not forming thickets (128 species); ii) rare and endangered plants, not to be harvested for raw
materials (11 species); iii) plants, forming small thickets (23 taxa); iv) plants, forming significant thickets
suitable for industrial harvesting (15 taxa). Among the medicinal plants of the Atyrau region, 6 ecological
groups were identified in relation to humidification conditions: hydrophytes, hygrophytes, mesophytes,
mesoxerophytes, xerosesophytes and xerophytes. 8 groups of life forms are defined. The largest number of
species is concentrated in the group of perennial herbaceous plants — 105 taxa. 128 taxa are allocated for use
in folk medicine, 49 species — in official medicine. 12 pharmaceutical-therapeutic groups of plants for treat-
ment of diseases of various etiologies are identified.

Keywords: medicinal plant, Atyrau region, systematic, life forms, ecological group, spreading, pharmacologi-
cal properties, using in folk and officinal medicine.

Introduction

The development of modern industries and the rapid growth of the human population in the next 30-50
years present for scientists the task of finding new renewable resources: food sources, bio fuels, medicinal
preparations, cosmetics and hygiene products. These needs will undoubtedly lead to increased interest in
vegetative resources, which are a renewable for production of the raw materials. The World Health Organi-
zation notes in recent decades an increase in the use of herbal preparations and an increase in the proportion
of medicinal plants by the population of the earth, which has become the basis for the development of an ap-
propriate strategy [1].

In many countries, it is recommended to create a base for active management of traditional medicine,
recognition of its role, strengthening the database, and creating mechanisms for the regulation of prepara-
tions of plant and animal origin.

Biologically active compounds released from medicinal plants, as well as their individual components
from ancient times, have been used by humans as medicinal, antiseptic, perfumery and protective agents (re-
pellents, attractants and others) [2—8]. Present days, the production of components based on medicinal plants
is widely developed in many countries. Thus, 65 % of the total production of phytopreparations is accounted
for by developing countries, 35 % — by industrialized states [9]. Republic of Kazakhstan has rich raw mate-
rial potential of wild and cultivated useful plants [10], but own phytopreparations are presented insignificant-
ly, as well as production of medicinal raw materials.

Kazakhstan independence sets the State the task of creating and developing its own industries, including
medical and pharmaceutical. Pharmaceutical enterprises in Kazakhstan provide domestic needs by no more
than 5-7 %, the remaining share of medicines is imported from abroad. However, the production of medicinal
products, especially of plant origin, should be based on a stable raw material base, which is possible with the
use of new types of medicinal products with their complex study, sustainable use and protection [11].

The purpose of this study is to analyze the species composition of medicinal plants of the flora of the
Atyrau region and their ranking by life forms, ecological groups, degree of distribution and possibility of
application in medical practice.
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Materials and methods

The Atyrau region is located in the extremely western part of Kazakhstan within the coordinates
E 47°05°-56°45" and N 41°20°—49°15’, extending from west to east to 720 km and from south to north to
880 km. In the west it borders with the Astrakhan region of the Russian Federation, in the north — with the
Western-Kazakhstan region, in the northeast — with the Aktobe regions, in the southeast — with the
Karakalpak autonomy, in the south — Turkmenistan, from the south-west it is washed by the Caspian Sea
[12]. The territory of the region is 118.0 thousand km”.

According to the geological structure, surface structure and soil-botanical conditions, the territory of the
region is quite clearly divided into the following large geo-morphological areas: the Caspian lowland, the
Ural plateau and the Ustyurt plateau. The climate is sharply continental, arid type. Summer is hot and dura-
ble; winter is moderately frosty and short.

The objects of the study are wild natural populations of medicinal plants of the flora of the Atyrau re-
gion. The identification of the species composition of medicinal plants is carried out according to literary
data [16-20], analysis of herbarium material and materials of previous field surveys on various floristic areas
(Caspian, Embinsky, Bukeev). The names of the plants are given in accordance with the reference book of
S.K. Czerepanov [21].

All separated species are ranked according to the following indicators: 1) by systematic groups [22];
2) by life forms [23]; 3) by ecological groups [24]; 4) by degree of spreading; 5) by pharmaceutical-
therapeutic action [25—-28] and 6) using in official and folk medicine [10].

Results and discussion

As the results of the analysis of literary data and own field surveys, 177 species of medicinal plants
from 118 genera and 46 families were identified in the Atyrau region (Table 1).

Table 1
Taxonomic composition of the medicinal plants of the Atyrau region’s flora
Family Genus Species Family Genus Species
Equisetaceae 1 3 Salicaceae 2 4
Cupressaceae 1 1 Betulaceae 1 2
Ephedraceae 1 1 Cannabaceae 1 1
Alismataceae 1 1 Urticaceae 1 1
Poaceae 1 1 Polygonaceae 4 5
Araceae 1 1 Chenopodiaceae 3 7
Lemnaceae 1 1 Amaranthaceae 1 2
Liliaceae 2 3 Portulacaceae 1 1
Asparagaceae 1 1 Caryophyllaceae 1 1
Iridaceae 1 1 Nymphaeaceae 1 1
Ranunculaceae 3 3 Peganaceae 1 1
Papaveraceae 1 1 Nitrariaceae 1 2
Fumariaceae 1 1 Polygalaceae 1 1
Brassicaceae 10 11 Rhamnaceae 2 2
Rosaceae 9 10 Malvaceae 3 3
Fabaceae 6 8 Hypericaceae 1 1
Linaceae 1 1 Elaeagnaceae 1 1
Apiaceae 4 4 Onagraceae 2 2
Limoniaceae 2 3 Orobanchaceae 1 1
Gentianaceae 1 1 Plantaginaceae 1 6
Boraginaceae 3 3 Dipsacaceae 2 3
Lamiaceae 13 19 Asteraceae 16 42
Solanaceae 2 4 Scrophulariaceae 3 4
Total: 46 118 177

The largest number of species of medicinal plants is noted in Asteraceae, Lamiaceae, Brassicaceae,
Rosaceae, Chenopodiaceae, Fabaceae and Polygonaceae families. These 6 leading families contain 57 gene-
ra or 48.3 % of the total number of genera, as well as, 97 species or 54.7 % of the total number of medicinal
plant species.
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On the basis of the flora conception, the identified species of medicinal plants are ranked by the degree
of prevalence in natural populations. So, all medicinal plants in the territory of the Atyrau region are separat-
ed on 4 groups:

1) Widespread, but growing sporadically, not forming thickets (128 species). Among them are species
such as: Alisma plantago-aquatica, Asparagus officinalis, Populus tremula, Polygonum aviculare, Gypsophi-
la paniculata, Thalictrum collinum, Thlaspi arvensis and others;

ii) Rare and endangered species, that cannot be harvested for raw materials (11 species), including
Juniperus sabina, Acorus calamnus, Nuphar luteum, Pulsatilla patens, Fritillaria meleagroides, F.ruthenica,
Adonis vernalis, Amygdalus nana and others;

iii) Species, forming small thickets (23 species): Sanguisorba officinalis, Ephedra distachya, Iris
tenuifolia, Syrenia sessiliflora, Helichrysum arenarium, Rubus caesius, Melilotus officinalis, Peganum
harmala, Polygala comosa and others;

iv) Species with significant thickets, suitable for industrial harvesting (15 species). They are: Limonium
gmelinii, Rheum tataricum, Althaea officinalis, Anabasis salsa, Artemisia terrae-albae, Salvia stepposa,
Scabiosa isetensis, Achillea nobilis and others.

Medicinal plants are ranked according to life forms and ecological groups. In the Atyrau region, medic-
inal plants belong to 6 ecological groups in relation to humidification conditions: hydrophytes, hygrophytes,
mesophytes, meso-xerophytes, xero-xerophytes and xerophytes (Fig. 1).
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Figure 1. Distribution of medicinal plants of the flora of the Atyrau region by ecological groups

The largest number of species was noted among the xerophyte group — 57 taxa. The group of
mesophytes and meso-xerophytes is occupied the 2nd position (by 45 taxa). In third place are hygrophytes
(15 species), in fourth — xeromesophytes with 12 taxa. The last place is occupied by a group of hydrophytes
with 3 species.

There are 8 types of life forms among medicinal plants (Fig. 2).

120

100 1

80 +~

piece P
60 1"

40

20 7

/
.
e
L
T

l . . '- . = -
T T T T T T f
2 3 4 5 G 7

1 8

1 — herbaceous perennials; 2 — herbaceous annuals; 3 — herbaceous biennials;
4 — shrubs; 5 — trees; 6 — semi-shrubs; 7 — low shrubs; § — low semi-shrubs

Figure 2. Distribution of medicinal plants of flora of Atyrau region by life forms
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The largest number of species is concentrated in the group of perennial herbaceous plants — 105 taxa,
in second place — herbaceous annual plants — 30 species, in third — herbaceous biennial plants and shrubs
(by 13 species), in fourth — trees (7 species), in fifth — semi-shrubs (6 species). The last positions are
occupied by a group of low shrubs (2 species) and low semi-shrubs (1 taxon).

The dominant number of species belongs to group used in folk medicine (128 taxa); 49 species are used
in official medicine. Analysis of application of identified species in medicine on the basis of pharmaceutical-
therapeutic action is carried out. 12 groups are separated (Table 2).

Table 2
Distribution of medicinal plants of the flora of the Atyrau region by pharmaceutical-therapeutic properties
Ne Pharmaceutical-therapeutic group Nu.mber. % from total.
of species, piece | number of species

1 |For the treatment of the gastrointestinal tract 92 51.9

2 |For the treatment of diseases of the oral cavity 29 16.4

3 |For the treatment of kidneys and urinary tract 52 29.3

4 |For the treatment of diseases of the respiratory system 70 39.6

5 |Used as antipyretic and anti-inflammatory agents 73 41.2

6 |For the treatment of the cardiovascular and nervous system 56 31.6

7 |As anti-parasite agents 29 16.4

8 |For the treatment of gynaecological diseases 21 11.9

9 |As antidiabetic agents 15 8.5

10 |Wound healing and painkillers 29 16.4

11 |For the treatment of skin diseases 28 15.8

12 |Having other properties 131 74.0

The largest number of species has other types of activity — 131 taxa (or 74.0 %). Among the identified
pharmaceutical therapeutic properties, the maximum number of species can be used to treat diseases of the
gastrointestinal tract — 92 species (or 51.9 %). 73 species (or 41.2 %), can be used as antipyretic and anti-
inflammatory agents. A smaller number of species (70 taxa) can be used to treat respiratory diseases. A sig-
nificant number of species (56 taxa or 31.6 %) are used in official and folk medicine for the treatment of dis-
eases of the cardiovascular and nervous system. 52 species (or 29.3 %), are used for the treatment of kidneys
and urinary tract.

Conclusion

1) On the territory of the Atyrau region (the Western Kazakhstan), 177 species of medicinal plants be-
longing to 118 genera and 46 families were found. The largest number of medicinal plant species is noted in
Asteraceae, Lamiaceae, Brassicaceae, Rosaceae, Chenopodiaceae, Fabaceae and Polygonaceae families,
which include 48.3 % of the total number of genera and 54.7 % of the total number of species.

i1) The identified species of medicinal plants are ranked by the degree of spreading, which made it pos-
sible to distinguish 4 categories: a) The group of widespread, but growing sporadically, not forming thickets
includes 128 species; b) The group of rare and endangered species that cannot be harvested for raw materials
(11 species); ¢) Species forming small thickets amounted (23 taxa); d) Species that form significant thickets
suitable for industrial harvesting (15 taxa).

iii) Among the medicinal plants of the Atyrau region, 6 ecological groups are identified in relation to
humidification conditions: hydrophytes, hygrophytes, mesophytes, meso-xerophytes, xero-mesophytes and
xerophytes. The largest number of species is noted to the xerophyte group (57 taxa).

iv) 8 groups of life forms are defined. The largest number of species is concentrated in the group of per-
ennial herbaceous plants — 105 taxa, the last positions are occupied by a group of low shrubs (2 species) and
low semi-shrubs (1 taxon).

v) The dominated number of species belongs to the wild species used in folk medicine — 128 taxa;
49 species are used in official medicine. 12 pharmaceutical-therapeutic groups of plants for treatment of dis-
eases of various etiologies are identified.

Thus, on the territory of the Atyrau region, a significant species composition of medicinal plants is dis-
covered, covering almost the entire spectrum of pharmaceutical and therapeutic activity, which indicates a
high prospect of their practical use.
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C.C. CarpianpikoBa, A.A. Uman6aesa, M.1O. Ummypartosa, I'.I". 'acanoBa

ATbIpay 00JIbICHIHBIH (IOpAChIHAH JIPLIIK OCIMAIKTEPAI TaNAay

Jopinik eciMIIKTep aypyAblH alIblH ally JKOHE eMJAeY YVIIH OHOJOTHSUIBIK OCJICEHII 3aTTap MEH
¢uronpenapaTTapablH MaHBI3AH Ke3i Oossin TaObutansl. Kasakcramma batsic KasakcTaHHBIH eHipiepi
Kabalbl MOpUIK eciMIiKTepre KaThICTHI a3 3eprrenreH. OChl 3epTITeyliH MakcaThl — ATBIpay OOJBICHI
(hITOpacHIHBIH AOPLTIK OCIMIIKTEPiHIH TYPIiK KypaMbIHa TaJay XKYPri3y *KeHe oJlapsl TIpIIIK GopMaapsl,
SKOJIOTUSUIBIK TONTApPbl, Tapally AOPEXeci oHe MEAULHMHAIbIK [IPAKTHUKaAa KOJIAaHy MYMKIHJIIr GoifbIHIIA
capaiay. Onedu JepeKkKe3Iepai Talaay jKoHe KeKe JajlajblK 3epTTeY/IepIiH HOTKenepi OoiibIHIIa AThIpay
o6ubichIHBIH aymarbiHga 118 Tybicka jxoHe 46 TYKbIMAACKA JKaTaThIH IAPLTIK eciMaikrepaiy 177 Typinig
eceTiHi aHbIKTanpl. Jlopinik eciMuikTepaiH eH ken caHbl Asteraceae, Lamiaceae, Brassicaceae, Rosaceae,
Chenopodiaceae, Fabaceae xone Polygonaceae TyKpIMIacTapblHaH Typajabl. Tapaiy mopexkeci OOHBIHIIA
ecimuikrep 4 Torka OeniHfi: 1) ke TapanraH, OipaK cHpek eceTiH, Konanap Ty30eirin (128 typ); 2) cupex
KE3JICCETIH JKOHE KOUBUIBIN Oapa >KaTKaH, IUKi3aTKa JaibiHaanyra xxarnaiteH (11 Typ); 3) mareH Komanap
KypaiTeiH (23 TakcoH); 4) eHepKacCiNTiK AaibIHmayFra jkapaMbl eoyip Komanap KypaTeiH (15 Takcon).
ATbipay 0OJBICBIHBIH ASPITiK OCIMIIKTEPiHIH apachlHa bUIFAIJaHy XKaFainapelHa KaTbICTBI 6 KOJIOTHUSUIIBIK
torn OGeminai: rumpodurrep, rurpodurrep, Me3odUTTep, Me30KcepoPUTTEp, KCepoce3opUTTEp IKOHE
kcepodurTep. OMip cypy dopmanapeiHbiH 8 TOOBI aHBIKTANAbl. TYpiEpIiH €H KOl CaHbl KOIDKBLIIBIK
HIONTECiH OciMAIKTep TOOBIHAA IIOFbIpianFaH — 105 TakcoH. XasbIKThIK MEIUIIMHAAA KOJNAaHY OOMBIHILIA
128 TakcoH, pecmn MeaunuHaga — 49 Typi OemiHmi. ©p TYpJl STHOJOTUSHBIH aypylapblH eMAeY YIIiH
ecimMIikTepiH 12 dapMako-TepanusuIBIK TONTapb! OOIiHII.

Kinm ce3dep: nopinik eciMIik, ATEIpay 0OJIBICH, XKIKTEY, TIpHITiK GopMarapkl, 3KOJOTHSUIBIK TOII, TAPAIYHI,
(hapMaKOJIOTHSIIBIK KACHETTEP1, XANBIKTHIK JKOHE PECMH MEIUIMHA[a KOJIJaHbBLTYbL.

M.C. CarpingpikoBa, A.A. UmanbaeBa, M.1O. Ummyparosa, I'.I'. 'acanoBa

AHaum3 ¢JIopbl JTJeKAPCTBEHHBIX PACTEHUH ATBIPAayCKOM 00/1aCTH

JlexapcTBEHHbBIE PACTEHUS SBIAIOTCS BAXHBIMH MCTOYHMKAMH OHOJIOTMYECKH AKTHBHBIX BEIECTB U (UTO-
npenapaToB Uit npoduiakTuku U jedeHus 3aboneBanuid. B Kasaxcrane pernonst 3amaanoro Kasaxcrana
OCTAIOTCSA MaJl0 M3y4EHHBIMU B OTHOLIEHHH JMKOPACTYIIMX JIEKapCTBEHHBIX pacTeHui. Lleap Hacrosmero
HCCIIE0BaHUS — IIPOBECTH aHAIN3 BHJOBOTO COCTaBa JICKAPCTBEHHBIX pacTeHUi (iopsl ATeIpayckoit 00-
JIACTH ¥ UX PAHKHPOBAHUE IO )KU3HEHHBIM (OpMaM, SKOJIOTUUECKHUM IPYIIIaM, CTEICHH PaclpOCTPaHCHUS U
BO3MOXXHOCTH NIPUMEHEHUsS B MEAMIWHCKON npakTke. [lo MTOraM aHamms3a JIMTEPaTypHBIX HCTOYHHKOB H
Pe3yabTaTOB COOCTBECHHBIX MOJIEBBIX UCCIIEAOBAHUN HAa TEPPUTOPHU ATBIPAayCKOH 0OJIACTH BBIIBICHO IIPOM3-
pacranue 177 BUIOB JEKapCTBEHHBIX PAaCTeHUH, oTHOocAmmxcsa K 118 poxam u 46 cemeiictBam. Hanbomnbmioe
YHCJIO BHJOB JEKAapCTBEHHBIX PACTEHUH OTMEUEHO B ceMeilcTBax Asteraceae, Lamiaceae, Brassicaceae,
Rosaceae, Chenopodiaceae, Fabaceae u Polygonaceae. Ilo ctenienn pacrpocTpaHeHHs BbLICICHBI 4 TPyIIIbI
pacTeHuii: 1) MIMPOKO pacmpocTpaHEHHbIe, HO PACTYIIKE CIIOPaaNYHO, He oOpasyromue 3apocnei (128 Bu-
JIOB); 2) pelKHe U McUe3alolue, He Mo UIeKallie 3aroToBke Ha chipbe (11 BumoB); 3) oOpasyromue HEOOIb-
e 3apociu (23 TakcoHa); 4) oOpasylomue 3HAYUTENBHBIE 3apOCIIH, IPUTOAHBIE UIS IPOMBIILICHHON 3aro-
ToBKH (15 TakconoB). Cpenu JeKapCTBEHHBIX PACTEHHH ATHIpayCKOH 00JACTH BBIACICHO 6 IKOIOTHUECKUX
TPYNII 110 OTHOIICHUIO K YCJIOBUSIM YBIIAXHEHHS: TUAPOQUTHI, THTPOQUTH, ME30(UTHI, ME30KCepO(UTEL,
Kcepoce3odutsl U Kcepodutsl. Onpenenenst 8 rpymni xu3HeHHbIX (opM. Hanbospliee 4ucio BUIOB cocpe-
JIOTOYEHO B TPYIIE MHOTOJICTHUX TPaBSIHUCTHIX pacTeHuid — 105 TakcoHOB. [1o ncnonp30BaHuIo B HAPOAHON
MeauiHe ObUTH BbIIeNIeHBI 128 TakcOHOB, B oduiransHoit Menuunae — 49 BunoB. O6o3Hayens! 12 dapma-
KO-TE€PaNeBTHUIECKUX IPYII PACTEHUH AJIs edeHus 3a001eBaHii pa3InuyHOM 3THONOTHN.

Knioueswie crnosa: nexapcTBeHHOe pacTteHue, ATbIpayckas 001acTh, CUCTEMAaTHKA, )KU3HEHHBIE (OPMBI, KO-
JIOTHYECKasi TPYIIa, pPacupocTpaHeHue, (hapMaKoIOTHIECKUEe CBOWCTBA, MPUMEHEHUE B HAPOJHOU H oduIH-
AJIbHOM MEJIUAIMHE.
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