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SUMMARY
An information-analytical study of the nomenclature of medicinal plants of the flora of 

Azerbaijan, used in homeopathy, was carried out. 257 species were identified, their taxonomic, 
biomorphological, ecological analysis, as well as analysis by the content of the main groups of 
biologically active substances, are presented. The main spectrum of therapeutic properties and 
diseases for which the studied types of medicinal plants are used in official and folk medicine have 
been determined.
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The flora of Azerbaijan is rich and varied. At present, it is represented by 4745 species belonging to 
193 families and 900 genera. Of these, 63 species are higher spore plants, 24 are gymnosperms, 4658 are 
angiosperms [5]. Among them there are many useful plants, including medicinal, which are widespread 
throughout the republic - in forests, steppes, semi-deserts, deserts, as well as weeds in crops, orchards 
and vegetable gardens. The variety of natural conditions in Azerbaijan makes it possible to procure some 
types of medicinal raw materials, as well as to grow some of them.

The inventory of medicinal plants was launched in the last century. So, as a result of long-term 
expeditionary surveys of various botanical and geographical regions and subsequent laboratory 
analyzes, 800 species of medicinal plants were identified. The species composition, distribution areas 
and approximate stocks of the most important medicinal plants, such as licorice, tragacanth 
astragalus, barberry, hawthorn, elecampane, St. John's wort, buckthorn, madder, scumpia, sumac, 
wild rose, and others were clarified. 3, 8, 10, 20, 22].

Along with the identification and experimental research of medicinal plants, the study of the 
heritage of traditional medicine is of great importance. So, W.C. Alekperov, based on the study of 
medieval sources (XIII-XVIII centuries) in the field of medicine and pharmacy, carried out a 
retrospective analysis of the medicinal flora of medieval Azerbaijan [1]. As a result, the author 
identified 365 species of medicinal plants in the flora of Azerbaijan, of which only 113 are integrated 
into modern herbal medicine. In modern generalizing works, the species composition of medicinal 
plants in the flora of Azerbaijan is limited mainly by pharmacopoeial species, the number of which 
does not exceed 400 species [2, 9].

Thus, there is no complete systematized information about medicinal plants of the republic in 
the literature. This fact prompted us to make an inventory (according to literary data, herbarium 
materials of the Institute of Botany of the National Academy of Sciences of Azerbaijan, replenishing 
them with the results of our own field research in 2000-2005) and on its basis to create a computer 
data bank of biodiversity of medicinal plants of the flora of Azerbaijan, including those used in 
homeopathy. The passport compiled by us for each type of medicinal plant and entered into the 
computer database includes 26 parameters reflecting the bioecological characteristics, chemical 
composition, medicinal properties, therapeutic groups, forms of application, etc. [15, 16]. To date, we 
have identified 1532 species of medicinal plants growing in the flora of Azerbaijan, belonging to 179 
families and 760 genera. Among the medicinal plants of the flora of Azerbaijan, there are species 
that have been used and are still used in Tibetan, Chinese, Indian, Korean, and other areas of 
traditional medicine, as well as in folk and official (so-called scientific and traditional medicine, 
including homeopathy ), veterinary medicine. In the course of our research, we also found numerous 
species included in the State Pharmacopoeias of various countries [4, 6, 7, 18, 19, 25, etc.].

The purpose of this work was an information and analytical study of the nomenclature
medicinal plants of the flora of Azerbaijan used in homeopathy. The tasks of the study included the 
following questions: carrying out a taxonomic,
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biomorphological, ecological analysis, as well as analysis of the content of biologically active 
substances and types of biological action. The objects of the study were "The nomenclature of 
producing plants and raw materials for the production of homeopathic medicines in Russia", "Herbal 
analgesics", "Plant resources of the USSR", "Plant resources of Russia and neighboring countries", 
"Phytotherapy", "Flora of Azerbaijan", "Encyclopedic dictionary of medicinal, essential oil and 
poisonous plants ”and others [11,17, 18, 19, 23, 26]. The analysis made it possible to identify 257 
species of plants of the flora of Azerbaijan, used in world practice to obtain homeopathic medicines 
(Table 1).

Table 1
List of types of medicinal plants of the flora of Azerbaijan, used in homeopathy
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Taxonomic analysis of the floristic spectrum of medicinal plants used inhomeopathy, showed that 
angiosperms dominate Magnoliophyta - 245 species (95.33%). Moreover, the representatives of the class
Magnoliopsida accounts for a significantly larger number of species. Lower,higher spore and 
gymnosperms are poorly represented, only 12 species belonging to 8 families and 9 genera, they account 
for 4.67% of the total number of species (Table 2).

table 2
Quantitative distribution of taxonomic units of medicinal plants in flora

Azerbaijan used in homeopathy, in general by taxa

The ratio of groups of different taxonomic ranks and especially information on the numerical 
composition of families give a clear idea of   the structure of plants. Thus, 13 leading families of the 
medicinal flora under consideration contain 127 species, i.e. 49.42% of its composition. In class
Magnoliopsida for a share The 10 largest families, including 6 or more species, account for 45.53%. In 
classLiliopsidamedicinal plants are much smaller and relatively large 3 families make up 3.89% of the total 
number of species (Table 2).

Some members of these families, such as: Achillea millefolium, Artemisia absinthium, 
Cichorium intybus, Cirsium arvense, Glycyrrhiza glabra, Pimpinella peregrina, Capsella bursa-
pastoris, Geum urbanum, Origanum vulgare, Filipendula ulmaria, etc., being edifiers or dominants
widespread plant formations, cover large areas mainly in mountainous regions. These largest 
families, including medicinal plants used in homeopathy, are also leading in the floristic spectrum of 
Azerbaijan.
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Families represented by 2–4 species (25 families) make up 26.07% of the total number of species. 
The share of single-species families (54 families) accounts for 21.01% of the total number of species. 
Despite the fact that the familiesAraliaceae, Berberidaceae, Boraginaceae, Celastraceae, Dryopteridaceae, 
Juncaceae, Lemnaceae, Lythraceae, Phytalaccaceae, Polygonaceae, Sambucaceae, Taxaceae, Verbenaceae, 
Violaceae, Viscaceae, Cornaceae, etc. are few in number (1-2 species), at the same time they include the 
dominant species of the most common forest, meadow cenoses, as well as wetland vegetation. These 
includeHedera helix, Berberis vulgaris, Dryopteris filix-mas, Myosotis arvensis, Euonymus europaea, 
Cornus mas, Lemna minor, Juncus effusus, Lythrum salicaria, Phytolacca americana, Polygonum aviculare, 
Taxus baccata, Sambucus ebulus, Visdo o alba officinalis, Viratum

Regarding genera, it should be noted that the greatest diversity of species is characterized by genera
Potentilla (5 types), Plantago (4), Galium (4), Vinca (3), Artemisia (3), Cucurbita (3), Ranunculus (3), Papaver
(3), Rosa (3) which account for 14.5%.

Of the 257 types of medicinal plants used in homeopathy, 23 are cultural: Petroselinum 
crispum, Allium sativum, Narcissus pseudonarcissus, Nerium oleander, Vinca major, Calendula 
officinalis, Cheiranthus cheiri, Raphanus sativus, Cannabis sativa, Citrullus colocynthus, Cucurbita 
maxima, C. moschnata, C. pepogaris h. Melia azedarach, Syringa vulgaris, Zea mays, Amygdalus 
communis, Ruta graveolens, Ailanthus altissima, Vitex agnuscastus.

Among the medicinal plants of the flora of Azerbaijan, used in homeopathy, there are 3 relict 
species (Taxus baccata, Castanea sativa, Rhododendron caucasicum), 1 endemic to the Caucasus
(Rhododendron caucasicum) and 1 endemic to Azerbaijan (Euphrasia stricta) [12].

Table 3
Quantitative distribution of species and genera of medicinal plants used in

homeopathy in leading families

As a result of the analysis of the biomorphological structure [21], we found that the prevailing 
biomorph of medicinal plants used in homeopathy are herbaceous plants, the largest part of which 
are perennials (127 species). The next largest group of species (64 species) are annual grasses. A 
significantly smaller number of species is accounted for by trees (25 species), shrubs (25 species), 
and biennial grasses (12 species). Shrubs (Viscum album, Vaccinium vitisidaea) and lianas shrubs 
(Hedera helix and Vitis vinifera)weakly, 2 species each, which account for 1.56% (diagram 1).
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Diagram 1. The ratio of biologically active substances in medicinal plants used in
homeopathy.

On the abscissa: 1 - alkaloids; 2 - coumarins; 3 - flavonoids; 4 - glycosides; 5 - essential oils; 6 - 
resins; 7 - saponins; 8 - vitamin C; 9 - tannins; 10 - carbohydrates; 11 - fatty oils; 12 -

vitamin E; 13 - phenol carboxylic acids; 14 - organic acids; 15 - steroids; 16 -
triterpenoids; 17 - carotenoids; 18 - anthocyanins

Environmental analysis showed that in relation to the water factor [24] among medicinal plants 
used in homeopathy, mesophytes (33.07%), xeromesophytes (30.74%) and mesoxerophytes (17.12%) 
prevail. These are mainly plants of wet and steppe meadows, as well as weeds. Mesophytes are 
mainly represented by cultivated species, among the wild ones it can be notedPotentilla anserina, 
Phyllitis scolopendrium, Juncus effusus, etc. The most widespread andxeromesophytes with 
significant natural reserves are Lathyrus sativus, Euphorbia amygdaloides, Inula helenium, Xanthium 
strumarium, Plantago major, P. lanceolata, Solanum nigrum, Polypodium vulgare, Clematis vitalba, 
etc. Typical mesoxerophytes are Rosa canina, Achillea filipendulina, Malva sylvestris. xerophytes (
9.34%) and hygromesophytes (5.45%), confined to stony, gravelly and humid habitats. Of the most 
common xerophytes, it can be notedJuniperus sabina, Teucrium chamaedrys, Rhus cariaria, Galium 
verum, Matricaria recutita, Polygonum aviculare, etc., from hygromesophytes - Prunella vulgaris, 
Veronica officinalis, Eupatorium cannabina, Nasturtium officinalis, Equisetum telmateia, etc.
Hygrohydrophytes (Caltha palustris, Menyanthes trifoliata), halomesoxerophytes (Plantago arenaria, 
Asparagus officinalis), halohydromesophytes (Apium graveolens, Ranunculus sceleratus) and 
parasites (Cuscuta europaea, Viscum album) are represented by 2 types (3.11%) and are in third 
place. In fourth place are halomesophytes (Elytrigia repens), haloxerophytes (Descurainia sophia) 
and hydrophytes (Lemna minor), for a sharewhich account for 1.17%.

The above data of the ecological analysis of medicinal plants are confirmed by the data of the 
analysis of their distribution in various types of vegetation. The distribution of medicinal plants 
according to the main types of vegetation showed that the predominant number of species grows in 
the following types of vegetation: weed (68 species), forests and shrubs (51 species). A significant 
number of species are found among mountain meadow (30 species), forest (28 species), upland 
xerophytic (16 species) and coastal (15 species) vegetation. From 4 to 10 species are recorded in the 
composition of desert, dry steppe, mountain steppe, rocky talus, chally meadow, wetland and 
psammophytic littoral vegetation.

The highest concentrations of medicinal plants in the composition of these types of vegetation 
were noted in the foothills, lower and middle mountain belts (from 400 to 1800 m above sea level), 
respectively, 139, 153 and 164 species. Whereas in the alpine, subalpine and upper mountain belts 
there are much less of them (from 10 to 66 species). Thus, the analysis made it possible to establish 
that medicinal plants are part of various cenoses and their growth in those is not the same, which is 
apparently associated with the different intensity of the formation of biologically active substances in 
life forms and ecological groups of plants. As a result of the analysis, it was revealed that most 
species (102–155) of medicinal plants used in homeopathy contain flavonoids, vitamin C, alkaloids, 
essential and fatty oils, tannins. A significant number of species (55–92) contain
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phenol carboxylic acids, carbohydrates, steroids, saponins, organic acids, coumarins, triterpenoids 
and carotene. Low indicators are characterized by species (1–15) containing bitter substances, 
sesquiterpenoids, vitamin PP, rubber, vitamin K, gums, aromatic, cyanogenic compounds, quinones, 
phytoncides, cardenolides, tannides, vitamin D and carotene (diagram 1).

The content of the above biologically active compounds determines the therapeuticthe effect 
of medicinal plants. In this regard, during the analysis, we tried to groupplants used in homeopathy 
according to their therapeutic properties used in modern allopathic and traditional medicine. At the 
same time, we were aware of the fact that the spectrum of biological action in no way can correlate 
with the prescription of the appropriate medicines for homeopathic indications. The analysis showed 
that most (54.23%) of medicinal plants exhibit a diuretic effect. A significant part (20.90–39.30%) has 
wound healing, anthelmintic properties, anti-inflammatory, laxative, diaphoretic, analgesic, 
expectorant, astringent, antipyretic and antibacterial activity. The share of poisonous species of 
medicinal plants accounts for 28.36%. A small part of the species (7.96-17.91%) is characterized by 
sedative, hypotensive, antitumor, choleretic, antiseptic, hemostatic, tonic, anticonvulsant, 
protistocidal, antispasmodic, emetic, emollient, soothing, detoxifying, bactericidal action. And the 
lowest rates (0.50–7.46%) were established for the species of medicinal plants with lactogenic, 
carminative, stimulating, antiulcer, antiherpetic, anti-trichomonas, virucidal, enveloping, 
vasodilating, vasoconstrictor, exciting, anti-scorb, soothing, anti-cancer , hypnotic, radioprotective, 
immunomodulatory, antimutagenic and other actions and properties (diagram 2).

The results of the performed analysis allowed us to rather conditionally group the plants in 
accordance with the main direction of their pharmaco-therapeutic action. The data obtained are 
shown in Table 5. As can be seen from Table 5, most of the medicinal plants (45.14–83.66%) are used 
for gastrointestinal, nervous, infectious, skin diseases, as well as diseases of the heart, vascular 
system, lungs, upper respiratory tract, bladder, kidney, liver and gallbladder. During the analysis, 
plants were identified that are used to treat other diseases. However, the volume and specifics of the 
research (resource study) do not allow dwelling in more detail on the purely medical aspects of the 
problem and provide complete information about medicinal plants. having a certain therapeutic 
effect and belonging to all other therapeutic groups. This ratio characterizes the main spectrum of 
diseases in which medicinal plants are used.

Diagram 2. Quantitative distribution of medicinal plant species by biological
action in allopathic medicine

Along the axis of ablation: 1 - diuretic; 2 - wound healing; 3 - anthelmintic; 4 -
anti-inflammatory; 5 - antibacterial; 6 - laxative; 7 - poisonous; 8 - hemostatic; nine -

pain reliever; 10 - astringent; 11 - expectorant; 12 - diaphoretic; 13 - sedative; 14 - tonic; 15 - 
choleretic; 16 - antitumor; 17 - hypotensive; 18 - antiseptic; 19

- hemostatic; 20 - fortifying; 21 - antispasmodic; 22 - protistocidal; 23 -
emetic; 24 - emollient; 25 - antioxidant; 26 - antifungal

Table 4
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Quantitative distribution of medicinal plant species by therapeutic groups

We also analyzed the ratio of species of large families within the specified therapeutic properties. As 
a result, it was found that the leading place is occupied by species that are part of 10 families, combining 
from 7 to 25 species. Moreover, the largest number of species of these families has diuretic and wound-
healing properties, they account for 25.29%. The tonic effect is shown mainly by representatives of this 
family.Lamiaceae (1.95%) and Rosaceae(1.56%), and antispasmodic - those of this. Asteraceae (1.95%). A 
significant part of the species of this family.Asteraceae (3.89%), Rosaceae (2.72%) Scrophulariaceae (2.33%) 
and Lamiaceae (1.95%) has anti-inflammatory properties. Sedative and hemostatic action is manifested 
mainly by the types of this family.Asteraceae (respectively, 3.50 and 3.11%), Lamiaceae (respectively, 3.11 
and 1.95%) and Rosaceae(hemostatic 3.50%). The largest number of species with antitumor activity is 
noted in the familiesAsteraceae (Onopordum acanthium, Artemisia campestre, A.vulgaris, Calendula 
officinalis, Cichorium intybus) Cucurbitaceae (Citrullus colocynthis, Ecballium elaterium, Bryonia dioica, B. 
Triba alba) and Fabaceae (Glycyrrhiza glabra, Melilot, which accounts for the share of Glycyrrhiza glabra, 
Melilot ,respectively, 1.95%, 1.56% and 1.17% of the total number of species (Table 4).

Thus, the studied plants have a wide spectrum of therapeutic action, which cannot be used in 
any way when prescribing them as homeopathic medicines.

Table 5
Distribution of medicinal plant species of leading families used in homeopathy according to

biological action
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CONCLUSIONS

1. For the first time, as a result of the information and analytical research carried out from the general
The number of species (1532) of medicinal plants of the flora of Azerbaijan revealed 257 species used in 
homeopathy. Of these, 245 species (95.33%) are angiosperms. The remaining 12 species (4.67%) belong to 
gymnosperms - 6 species (2.33%), the highest - 5 species (1.95%) and the lowest spore - 1 species (0.39%).

2. It was found that in the floristic spectrum of the studied species, the leading place is occupied by
family representatives Asteraceae, Rosaceae, Lamiaceae, Fabaceae, Ranunculaceae, Brassicaceae, 
Apiaceae, Cucurbitaceae, Scrophulariaceae, Solanaceae, Poaceae, Melanthiaceae, Liliaceae, including 127 
species (49.42%). And childbirth is the most diversePotentilla, Plantago, Galium, Vinca, Artemisia, 
Cucurbita, Ranunculus, Papaver, Rosa, constituting 14.5% of the total number of studied species.

3. It has been determined that most of the studied species of medicinal plants (from 102 to 155 species)
contains tannins, fatty, essential oils, alkaloids, vitamin C and flavonoids.

4. It was revealed that most of the studied species have diuretic (54.23%),
significant - wound healing, anthelmintic, anti-inflammatory, laxative, diaphoretic, analgesic, 
expectorant, astringent, antipyretic and antibacterial properties (20.90–39.30%).

5. It was found that most of the studied medicinal plants (from 116 to 215 species)
used in official and folk medicine for the following diseases: skin, liver and gallbladder, infectious, 
nervous, bladder, kidney, lungs and upper respiratory tract, heart, gastrointestinal.

6. It was revealed that the largest number of species possessing (according to literature data)
antitumor activity, noted in this. Asteraceae, Cucurbitaceae and Fabaceae.
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7. The conducted information and analytical research opens up prospects
the use of medicinal plants of the flora of Azerbaijan in the search for new medicinal products with 
the necessary biological activity.
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