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Abstract: The medicinal flora of the Republic of Buryatia includes 556 species of vascular plants, with Asteraceae, Rosaceae 
and Ranunculaceae as the leading families. Plants of forest and steppe floristic complexes dominate, reflecting the region’s 
position within the light-coniferous taiga and forest-steppe zones. The predominance of wide-ranging species (57%) and 
herbaceous perennials (64.5%) is typical of boreal floras and indicates that the medicinal flora consists mainly of ecologically 
plastic taxa adapted to a harsh continental climate. The majority of medicinal plants (91%) are used exclusively in traditional 
oriental medicine and lack pharmacopoeial status, revealing a significant knowledge gap and underscoring the urgent need for 
comprehensive phytochemical, pharmacological and toxicological studies. Twenty-five species are rare and under considerable 
threat, mainly due to over-harvesting for commercial and traditional use. The absence of monitoring and up-to-date data on their 
distribution and abundance impedes the development of effective conservation measures. A relational database using Microsoft 
Access has been developed to store, systematise and analyse data on the medicinal flora of Buryatia. The database includes 
taxonomic information, ecological preferences, distribution data, resource potential assessments, conservation status, and 
traditional uses for each species. It supports querying and filtering by multiple criteria, enabling researchers to extract 
customised datasets for floristic, phytochemical and pharmacological studies. The database is designed for long-term 
maintenance and expansion, serving as a foundation for conservation planning, sustainable resource management and 
educational purposes.
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Introduction

For centuries, medicinal plants have formed the basis 
of traditional medicine and remain relevant in modern 
clinical practice, despite significant advances in the 
development of synthetic drugs (Hamilton, 2004; 
Allen & Hatfield, 2004; Chen et al., 2016 Süntar, 
2020). Global demand for plant-based medicinal 
products is steadily growing: according to WHO 
forecasts, the share of herbal medicines in the global 
pharmaceutical market could reach 60% in the 
coming decades (WHO, 2025). In European countries 
and the United States, about 78% of prescription 
drugs are of natural origin, while in developing 

countries, up to 80% of the population rely entirely on 
plant-based remedies for primary healthcare (Shafi et 
al., 2021; WHO, 2026). The popularity of herbal 
medicines is attributed to their advantages: a complex 
and mild action, a reduced risk of side effects and 
resistance development, as well as the synergistic 
effects of their constituent bioactive compounds.

In 2025, the World Health Assembly adopted the 
World Health Organization (WHO) Global Tradi-
tional Medicine Strategy for 2025–2034 and its im-
plementation into national healthcare systems. The 
implementation of this strategy requires standardised, 
high-quality plant raw materials, which stimulates the 
development of industrial cultivation of medicinal 
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plants. In a number of countries (the USA, Japan, 
South Korea, China, India, as well as European Union 
member states), this practice has already become 
widespread (Kamil, 2012; Chen et al., 2016). Na-
tional programs have been established to introduce 
wild medicinal species into cultivation, agrotechnical 
regulations and standardisation systems (Good agri-
cultural and collection practices (GACP), Good man-
ufacturing practices (GMP)) have been developed, 
which ensures stable quality of raw materials and 
their compliance with international requirements 
(WHO, 2026). Plantation cultivation volumes in these 
countries increase annually, driven both by growing 
domestic consumption of herbal medicines and by an 
export orientation.

In Russia, the main source of medicinal plant raw 
materials remains the harvesting of wild species 
(Leonova & Miklyaeva, 2021; Gryazkin et. al, 2025). 
This is primarily due to the extensive natural reserves 
of medicinal plants across most of the country, which 
for a long time made industrial cultivation economi-
cally unnecessary.

However, the exploitation of wild plant species in 
Russian regions is often combined with insufficient 
knowledge of their resource potential: complete and 
up-to-date data on the taxonomic composition of the 
medicinal flora are still lacking in most regions; many 
herbarium collections are not digitised and are inac-
cessible to the wider scientific community; and re-
source assessments are fragmentary and lack a unified 
methodological framework. There is also no system-
atic monitoring of the state of medicinal plant 
coenopopulations, which makes it impossible to esti-
mate permissible harvesting volumes or to identify 
signs of overexploitation in a timely manner.

Thus, there is a clear need to create regional data-
bases that provide detailed scientific information 
about the botanical characteristics of medicinal plants 
and their active substances. Such databases have been 
developed in the Tomsk region (Postnikova, 2021), 
the Perm region (Kalikina et al., 2022), the Belgorod 
region (Netrebenko et al., 2010), and the Ural region 
(Vasfilova et al., 2014). The accumulated information 
from these databases is valuable for the future devel-
opment of a comprehensive national database that 
will reflect the full phytoresource potential of Russia.

Nevertheless, for many regions characterised by 
high floristic diversity, such work has not yet been 
carried out. The Republic of Buryatia is one such re-
gion. Located at the interface of two different natural 

zones – the East Siberian mountain-taiga and the Cen-
tral Asian steppe – it possesses rich biological diver-
sity. Over 2,100 species of vascular plants grow on its 
territory, many of which have proven pharmacologi-
cal activity and are used in both official and tradi-
tional medicine (Telyatyev, 1985; Batorova et al., 
2013). Of particular value to the flora of region is the 
presence of relict plants that have survived from past 
geological epochs and occur in local habitats – refu-
gia. A significant proportion of these plants are listed 
in the Red Data Book of the Republic of Buryatia 
(Anenkhonov, 2023) and the Red Data Book of the 
Russian Federation (Geltman, 2024). Some of them 
not only shape the unique character of the region flora 
but also possess valuable medicinal properties, which 
determines their use in folk and Tibetan medicine. At 
the same time, their chemical composition and re-
source potential remain poorly studied.

Furthermore, the Republic of Buryatia is one of 
the largest centers of traditional Eastern medicine in 
Russia – it is the only constituent entity of the Russian 
Federation where traditional medicine is certified and 
has official status. For half a century, systematic re-
search on Tibetan medical sources has been con-
ducted in the region: the Buryat Scientific Center, the 
Institute of Mongolian, Buddhist and Tibetan Studies 
of the Siberian Branch of the Russian Academy of 
Sciences, based on the “Atlas of Tibetan Medicine” 
(Parfionovich, 1994; Basarov, 2025), have developed 
more than 70 medical patents for dietary supplements, 
which include classical Tibetan formulations with 
substitutes of local plant raw materials (Batorova et. 
al., 2013)

However, notwithstanding the abundance of 
natural resources and the long-standing traditions of 
their application in both folk and conventional 
medicine, along with ongoing investigations into the 
chemical composition of selected species (Mizina et 
al., 2024), comprehensive data on the taxonomic 
composition of medicinal plants in the region, their 
resource potential, and permissible collection limits 
remain unavailable. This knowledge gap significantly 
hampers the development of a sustainable system for 
the regional supply of pharmaceutical plant raw 
materials and underscores the need for integrated 
scientific studies.

Consequently, the aim of this study was to inven-
tory the medicinal flora of the Republic of Buryatia 
and to develop a database for the systematisation of 
the collected information.



Medicinal plant database of the Republic of Buryatia (Russia)

275Historia naturalis bulgarica 48 (2026)

Material and methods

The Republic of Buryatia is located in the southern 
part of Eastern Siberia, in the centre of the Eurasian 
continent. It covers an area of 351,334 km2. The 
region is characterised by a mountainous-basin relief, 
with absolute elevations ranging from 456 m above 
sea level (Lake Baikal) to 3,491 m above sea level 
(mountain Munkhu-Sardyk, Bolshoy Sayan Range).

The orographic basis of this territory is formed by 
two large, geomorphologically distinct areas: the 
High Mountain Belt (Sayan-Baikal Highlands, above 
1,200 m a.s.l.) and the Transbaikalian mid-mountains 
and plateaus (Selenga mid-mountains, 800–1,200 m 
a.s.l.) (Sochava, 1967). These ranges are separated by 
intermountain depressions of the Baikal type 
(Barguzinskaya, Verkhneangarskaya) and the 
Transbaikalian type (Gusinoozerskaya, Ivolginsko-
Udinskaya, and others), which differ in their 
symmetry, structure, and the thickness of sedimentary 
deposits (Florensov, 1960).

The region has a sharply continental climate, with 
long, cold winters and short, warm summers. The av-
erage January temperature -22°C and average July 
temperature +19°C. The growing season lasts be-
tween 90–155 days. The average annual precipitation 
is 250 mm (Sochava, 1967).

Due to the complex terrain, there is a significant 
variety of microclimates, which creates a mosaic of 
landscapes. Around 83% of the territory is covered by 
coniferous forests, while steppe and forest-steppe 
complexes, with salt marshes and sand, are common 
in the southern areas. Tundra vegetation is found in 
the highlands above 1,600 m a.s.l., and shrubby thick-
ets, meadows, and marshes can be found in all altitu-
dinal zones. This high landscape diversity accounts 
for the significant richness of the republic’s flora 
(Anenkhonov, 2001).

The sources used to compile the list of medicinal 
plants of the Republic of Buryatia included data from 
the State Pharmacopoeia of the Russian Federation, 
XIV edition (Ministry of Health of the Russian 
Federation, 2018), as well as reference books on 
traditional Tibetan medicine (Batorova et al., 2013) 
and folk medicine (Telyatev, 1985). All scientific 
plant names were verified and brought into 
conformity with the accepted nomenclature of the 
World Flora Online (WFO; https://www.
worldfloraonline.org �). Information on species 
distribution was obtained from the identification 

guide to the plants of Buryatia (Anenkhonov, 2001), 
herbarium collections of the Institute of General and 
Experimental Biology, SB RAS (Ulan-Ude) and 
Buryat State University (Ulan-Ude), as well as open 
internet resources: https://www.plantarium.ru � and 
https://www.inaturalist.org �.

To create the database “Wild Medicinal Plants of 
the Republic of Buryatia”, the relational DBMS 
Microsoft Access (MS Office 2010 or later) was used. 
The choice of this platform is justified by its 
compliance with the relational model, which is 
optimal for structuring complex interrelated data, as 
well as by its sufficient functionality for solving the 
defined tasks, including sorting, filtering and 
executing queries. The database is provided as a RAR 
archive containing the file “Medicinal Plants of 
Buryatia.accdb” and a “Photos” directory with plant 
images in JPG format. The database file contains a 
complete set of objects: tables with source data, 
queries for data processing, forms for data entry and 
editing, and reports for presenting results.

The names of chemical compounds and active 
substances from plants were standardised according 
to the International Nonproprietary Names (INN) 
system of the World Health Organization (WHO, 
2023). For substances without an established INN, the 
nomenclature of the International Union of Pure and 
Applied Chemistry (IUPAC) was used.

The pharmacological action of plants and their 
components was classified using the WHO 
Anatomical Therapeutic Chemical (ATC) 
classification system, including its extension for 
herbal medicines – Herbal ATC (HATC). This ensures 
a uniform scientific framework for describing 
therapeutic groups and mechanisms of action. 
Disease indications were linked using the 
International Classification of Diseases, 11th 
Revision (ICD-11) (WHO, 2024).

Results and discussion

The flora of the Republic of Buryatia, comprising 
over 2,160 plant species (Anenkhonov, 2001), 
includes a wide range of useful species utilised by the 
local population for medicinal, food, and technical 
purposes, as well as a forage base for livestock.

The analysis of literature sources and herbarium 
materials showed that the medicinal flora of the 
Republic of Buryatia includes 556 species of vascular 
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plants belonging to 300 genera, 97 families, 7 classes 
and 5 divisions (Table 1). Angiosperms constitute the 
basis of the medicinal flora (93% of the total number 
of species).

In terms of the number of species (Table 2), the 
Asteraceae family ranks first (69 species from 32 
genera), followed by Rosaceae (42 species from 19 
genera) and Ranunculaceae (42 species from 16 
genera). This distribution corresponds to the general 
patterns of the boreal flora (Artemov, 2024).

The most diverse genera include Artemisia (13 
species); Potentilla (12 species; Ranunculus (9 
species); Astragalus (8 species); Oxytropis (8 species); 
Thalictrum (7 species); and Pedicularis (6 species). 
Most genera (60%) consist of only one species.

Such a significant diversity of the genera 
Artemisia, Astragalus and Oxytropis is due not only to 
their high phytotherapeutic value – Artemisia species 
are known for their antimicrobial, anti-inflammatory, 
and anthelmintic effects (Bora & Sharma, 2011; 
Trendafilova et al., 2018), while Astragalus species 
have gained increasing attention as immunomodula-
tory and adaptogenic agents (Fu et al., 2014; Li et al., 
2014) – but also to the widespread occurrence of 
steppe landscapes in the region. This highlights the 
significant contribution of the arid element to the 
composition of the flora. In turn, representatives of 
the genera Potentilla, Ranunculus, Thalictrum and 
Pedicularis are typical components of forest-steppe, 
forest and meadow communities.

Table 1. Taxonomic composition of medicinal plants in the flora of the Republic of Buryatia.

Divisions and classes Number of families Number of genera Number of species

Lycopodiophyta 2 3 6

Equisetophyta 1 1 8

Polypodiophyta 9 10 14

Pinophyta 3 6 12

Magnoliophyta total 82 283 516

of which:

Magnoliopsida 62 240 452

Liliopsida 20 40 64

Total 97 300 556

Table 2. Spectrum of leading families of medicinal plants in the flora of the Republic of Buryatia.

Families Rank Number of species

Asteraceae 1 69

Rosaceae 2–3 42

Ranunculaceae 2–3 42

Fabaceae 4 37

Polygonaceae 5 23

Lamiaceae 6–7 21

Scrophulariaceae 6–7 21

Ericaceae 8 17

Brassicaceae 9–10 16

Apiaceae 9–10 16

Total amount of species — 556
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Ecological and geographical analysis of the 
medicinal plant flora of the Republic of Buryatia re-
vealed a predominance of species with wide ranges 
extending beyond Asia, which account for 57% of the 
total number of taxa (Fig. 1). Among these, Circum-
polar, Eurasian, Euro-Siberian and American-Asian 
groups dominate. The proportion of species of Asian 
origin is 41%, with a clear predominance of South 
Siberian, East Asian and North Asian range types. 
The proportion of endemic species with narrow local 
ranges is insignificant (2%), which confirms the gen-
eral trend towards the predominance of ecologically 
plastic, widely distributed taxa in the composition of 
the medicinal flora.

Most medicinal plants in the region belong to the 
forest floristic complex (32%), dominated by light-
coniferous forest species (22%). This reflects the 
zonal conditions: Buryatia’s location within the light-
coniferous taiga zone (Smagin, 1980) has made this 
vegetation type a key resource for phytotherapy. The 
second largest group is the steppe (mainly forest-
steppe) complex (29%), more than twice as large as 
the high-mountain complex. This ratio highlights the 
importance of forest-steppes as contact zones that 
serve as sources of biodiversity and medicinal 
resources, where species from different ecological 
groups co-occur.

In the biomorphological spectrum, there is an 
absolute dominance of herbaceous life forms, which 
number 438 species and constitute 78.5% of the total 
species composition of the medicinal flora. Among 
herbaceous plants, perennial species predominate 
(64.5%), which is characteristic of boreal floras, 
where the ability to withstand long periods of 
unfavourable conditions is a crucial adaptive 
advantage. As noted by L.I. Malyshev (1965), 
perennial life forms dominate in high-latitude floras, 
as underground storage organs (rhizomes, bulbs, 
taproots) provide effective overwintering strategies.

Of the 556 medicinal plant species documented 
in the Republic of Buryatia, only 49 (less than 9%) 
possess pharmacopoeial status – that is, they are 
officially approved for therapeutic use – whereas the 
vast majority are used exclusively in traditional 
Oriental medicine. This disparity highlights a 
significant gap between officially recognised herbal 
remedies and the rich ethnopharmacological 
knowledge accumulated by local communities. The 
limited number of pharmacopoeial species restricts 
the integration of traditional medicinal plants into 
evidence-based healthcare systems and the 
pharmaceutical industry, underscoring the need for 
comprehensive phytochemical, pharmacological, 
and toxicological studies of the region’s medicinal 
flora.

The Red Book of the Republic of Buryatia in-
cludes 25 species of medicinal vascular plants 
(Anenkhonov, 2023). Among them, four species – 
Cypripedium calceolus L., Cypripedium macranthon
Sw., Orchis militaris L., and Rhodiola rosea L. – are 
also listed in the Red Book of the Russian Federation 
(Geltman, 2024), indicating their particular vulnera-
bility and the need for enhanced conservation mea-
sures at both regional and federal levels. For the vast 
majority of protected species, up-to-date data on their 
distribution are lacking, and monitoring is not carried 
out. As a result, their coenopopulations continue to 
experience excessive anthropogenic pressure due to 
commercial demand for plant material and the orna-
mental qualities of some species, which leads to a 
steady decline in their numbers.

A particularly telling example is Rhododendron 
adamsii. Despite being listed in regional Red Data 
Books, its uncontrolled harvesting has continued for 
decades in the Tunkinsky, Kabansky and Okinsky 
districts of Buryatia. Its widespread use in traditional 
Tibetan and folk medicine as a tonic, adaptogen, 

Fig. 1. The distribution of medicinal plant species according 
to areal type in the Republic of Buryatia. Areal type: C – 
Circumpolar, E – Eurasian, SS – South Siberian, EA – East 
Asian, NA – North Asian, E-S – Euro–Siberian, MD – 
Manchurian-Daurian, CA – Central Asian, AA – 
Americanoasiatic, PA – Pan-Asian.
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cardiotonic and anti-inflammatory agent greatly 
increases the pressure on its natural populations. A 
critical aggravating factor is the almost complete 
absence of reliable data on the resource potential, 
reproduction patterns and actual distribution of the 
species, which makes it impossible to objectively 
assess the extent of its depletion and to develop 
effective conservation measures.

Similar threats affect Glycyrrhiza uralensis, 
Rhodiola rosea, Dryopteris filix-mas, as well as 
recently exploited species such as Saposhnikovia 
divaricata. According to the IUCN Red List, 
approximately 28% of assessed plant species are 
threatened by over-harvesting for medicinal and 
ornamental purposes (Hayward, 2011), and the lack 
of up-to-date data on population status has been 
identified as a major barrier to effective conservation 
(Schippmann et al., 2006; Chand et al., 2025).

To systematise and store data on the medicinal 
plants of the region, we developed a relational 
database using Microsoft Access. This platform 
allows us to create an information system with a user-
friendly graphical interface for data entry, querying, 
and reporting.

The database contains detailed information on 
556 species of wild medicinal plants of the Republic 
of Buryatia used in both scientific and traditional 
medicine. Each plant record comprises two main 
blocks – botanical and pharmacological – and 
includes 31 data fields covering the following:

— taxonomic characteristics and morphological 
description;

— geographical distribution detailed by adminis-
trative districts and ecotope types;

— ecological parameters (range type, altitudinal 
and zonal affiliation, ecological group, life 
form);

— conservation status according to the 4th 
edition of the Red Book of the Republic of 
Buryatia (2023);

— pharmacological properties (medical systems 
applied, chemical composition, therapeutic 
action, dominant groups of biologically active 
compounds);

— practical aspects of use (type of plant mate-
rial, harvesting time);

— resource assessment and recommendations 
for sustainable use;

— bibliographic references to scientific sources;
— photographic illustration of the plant.

Figures 2 and 3 provides an overview of the con-
tent organisation, highlighting the main sections of 
the database. This structure enables users to quickly 
obtain comprehensive information on each species, 
including its ecological preferences, resource poten-
tial, vulnerability status, and practical applications. 
The database is intended for researchers, environmen-
tal authorities, and interested private users alike. This 
multistakeholder orientation reflects the growing de-
mand for accessible, structured information on 
medicinal plants, which has been noted in reviews of 
global ethnobotanical databases (Hidayat, 2023).

The database search system allows users to con-
struct queries of any complexity, combining taxo-
nomic, ecological, geographical, pharmacological, 
conservation, and resource-related criteria. This en-
ables researchers to tailor searches to specific objec-
tives – from selecting a species based on a single at-
tribute to multi-criteria analysis accounting for 
several conditions simultaneously. Figure 4 illustrates 
the search algorithm for plants whose main active 
constituents are alkaloids: the left panel shows the pa-
rameter selection interface, while the right panel 
presents the query result (44 species). Figure 5 
demonstrates a similar algorithm for plants containing 
phenolic compounds and belonging to the 
light-coniferous zone-altitudinal group: the left panel 
shows the selection options, and the right panel dis-
plays the result (21 species).

To facilitate work with the information on medici-
nal plants stored in the database, the system provides 
for the generation of structured reports based on 
user-defined parameters. Reports can be exported in 
formats suitable for further analysis (e.g., spreadsheet 
files, text documents), ensuring seamless integration 
with external scientific and applied systems (Fig. 6).

The relational structure of the database is 
expected to enable complex queries across all tables 
and fields. Unlike typical online databases of 
medicinal plants, the proposed system emphasises the 
integration of multimedia content with analytical and 
reference data.

A comparison of the developed database with 
other regional information resources on medicinal 
plants revealed its key advantages. Existing regional 
database are limited to taxonomic and morphological 
information, along with descriptions of practical plant 
uses. Many of them are essentially digitised herbar-
ium collections or electronic versions of printed refer-
ence works, where the ecological characteristics of 
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construct queries of any complexity, combining taxo-
nomic, ecological, geographical, pharmacological, 
conservation, and resource-related criteria. This en-
ables researchers to address a wide range of tasks – 
from selecting a species by a single attribute to 
multi-criteria analysis involving several conditions si-
multaneously.

species are either absent or presented in a fragmented 
and unstructured manner. Our database is among the 
few that systematises ecological information and in-
cludes it as a full-fledged search criterion.

Moreover, unlike some analogues that support 
only simple searches by one or two parameters (e.g., 
plant name, disease), our database allows users to 

Fig. 2. Simplified organisation diagram of the database.
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Fig. 3. Data entry window.

Fig. 4. Example of a database search for plants containing 
alkaloids.

Fig. 5. Example of a combined database search for plants by 
active compound and zone-altitudinal group.
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Thanks to the interconnections between the main 
thematic blocks (botany, pharmacology, toxicology, 
chemistry) and related tables, the database is designed 
to support:

— research in plant physiology, biochemistry 
and phytochemistry;

— comprehensive analyses based on distribu-
tion, ecological preferences, chemical compo-
sition and pharmacological action;

— visualisation of relationships between species, 
bioactive compounds and therapeutic effects.

Data on medicinal plants have been compiled 
from scientific literature and can be continuously 
updated as new information becomes available 
regarding chemical composition, resource potential, 
conservation status and practical applications of the 
species. This flexibility is crucial for evidence-based 
conservation prioritisation (Farnsworth et al., 2020).

Conclusion

The medicinal flora of the Republic of Buryatia 
comprises 556 species of vascular plants, with 
Asteraceae, Rosaceae and Ranunculaceae being the 
leading families. Ecologically, the forest and steppe 
floristic complexes dominate, reflecting the zonal 
position of the region within the light-coniferous taiga 
and forest-steppe zones.

The predominance of species with wide ranges 
(57%) and herbaceous perennial life forms (64.5%) is 
characteristic of boreal floras, indicating that the 
medicinal flora of Buryatia has been formed mainly 
from ecologically plastic, widely distributed taxa 
adapted to the harsh continental climate.

The majority of medicinal plants in Buryatia 
(91%) are used exclusively in traditional Oriental 
medicine and lack pharmacopoeial status. This 
highlights a significant knowledge gap and 
underscores the urgent need for comprehensive 
phytochemical, pharmacological and toxicological 
studies of these species to facilitate their integration 
into evidence-based healthcare.

Rare and endangered medicinal plants of Buryatia 
(25 species) face considerable threats, mainly from 
over-harvesting for commercial and traditional 
purposes. The complete absence of monitoring and 
up-to-date data on the distribution and abundance of 
these species impedes the development of effective 
conservation measures.

The object-relational database created in this 
study provides a structured information system for 
storing, systematising and analysing data on the 
medicinal flora of Buryatia. It is designed to support 
research, education, conservation planning and 
sustainable resource management.

Future work should focus on (i) conducting field 
surveys to update the distribution and population 
status of rare and threatened medicinal species; (ii) 
initiating pharmacological and toxicological studies 
of non-pharmacopoeial species; and (iii) developing 
mobile applications based on the database to facilitate 
species identification in the field.
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