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Literary review of researches on Ferula tenuisecta Korovin —  

endemic of the Western Tien-Shan 

The study of natural flora and its biodiversity, as well as its conservation, is one of the main tasks in the bio-
logical sciences. The threat of extinction of rare, endemic and disappearing species of the flora of Kazakhstan 
indicates the need to develop scientific foundations and methodological approaches to the conservation, resto-
ration and effective use of their genetic reserves. The flora is characterized by the specific composition, soil 
and climatic conditions of the region, but many components are poorly studied in terms of their phytochemi-
cal and biological activity. The issues of phytochemical studies of plants of the local flora are also listed in 
the priority directions of the program for the development of pharmaceutical production in the Republic of 
Kazakhstan. Thus, representatives of genus Ferula (family Apiaceae — Umbelliferae) are known mainly as a 
source of medicinal properties. Unfortunately, there are few data about useful properties of genus Ferula spe-
cies in the national and international literature. Ferula tenuisecta Korovin as the medicinal plant is paramount 
in the production of medicinal preparations due to its chemical composition. Overall, results of the study on 
Ferula tenuisecta were analyzed in the article. Directions for further study of Ferula tenuisecta were deter-
mined. 

Keywords: Ferula tenuisecta, endem, biological active compounds, cenopopulation, Western Tien-Shan, me-
dicinal properties. 

 

Introduction 

Features of flora diversity depend on climatic, geological, soil, and other conditions; are reflected in the 
archaeological, ecological and taxonomic diversity of plant species. Kazakhstan is located in the center of 
Eurasia, while most of it belongs to Asia and a small part to Europe. It leads to the formation of ecological 
systems in a significant part of the territory under the conditions of a continental climate and insufficient 
humidity. The territory of Kazakhstan is diverse in terms of natural and climatic conditions. The heterogenei-
ty of natural conditions is reflected in the diversity of landscapes presented on the territory: forest-steppe, 
steppe, dry steppe, semi-deserts and desert zones. The vertical belt of various mountain systems 
is characterized by desert, semi-desert, steppe, forest-steppe, and forest zones, mountain meadows and the 
snow belt [1]. 

In this regard, the entire territory of Kazakhstan is divided into 29 floral districts [2]. In general, the 
uniqueness of the flora in the steppe and desert regions of the country increases from West to East, in Moun-
tain systems — from North-East to South-West [2–5]. The number of vascular plants of Kazakhstan in vari-
ous botanical literature includes from 5.5 to 6.0 thousand species, 1067–1118 genera and about 160 fami-
lies [2–4]. 

An important component of arid communities is the genus Ferula, which has a number of valuable 
properties and is not sufficiently studied. Among species diversity, the Ferula tenuisecta is of interest, as an 
endemic species with valuable medicinal properties. 
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The main purpose of the study is to examine the biological, morphological, ecological, and phytocenotic 
features and phytochemical characteristics of Ferula tenuisecta Korovin (family Apiaceae — Umbelliferae) 
in the Kazakh part of the Western Tien-Shan; to search for directions for further study. 

Experimental 

Object of the research was an endemic plant F. tenuisecta on the area — the Kazakh part of the Western 
Tien-Shan. Climatic conditions are continental and dry. The average July temperature is +20–25 ºC in the 
lower part of the inter-mountain Okot, +15–17 ºC in the middle zone, 0 ºC in the upper peaks of the moun-
tain. The average January temperature at the foot of the mountain is –2–4 ºC (in the south), –6–8 ºC (in the 
north). In the winter months, temperature inversions cover a wide area. The annual precipitation is 300 mm 
at the foot of the mountain, 800 mm at the top of the mountain ranges. The period of maximum precipitation 
falls in the northern part of the Tien Shan Mountains on summer period (June, August); in the south — on 
spring (March–April). Due to continental and dry climates, drought landscape types predominate. The pre-
mountain slopes, the foothills of most ridges and some inter mountain pits are occupied by semi-desert and 
desert landscapes. 

The mountain range belongs to Tien Shan Mountain system. It stretched from North-East to South-West 
for 110 km, the wide is about 30 km. The highest point is Sairam peak (4299 m above sea level). It is formed 
from limestone, sandstone rocks of the lower Carboniferous period. In the South-West, the slope rests on the 
Shcherbak reservoir (Uzbekistan). The relief is diverse; the lower border is Meadow Plains. In the plains 
there are many springs. High ridges are covered with glaciers. The territory of Kazygurt and Tole Bi districts 
includes the North and South-West of the Ugam range. It consists of the Kumkezen, Zhaltyr, Konekty, 
Zhetiyungir, Shymyrbai, Azarteke, Makpal ridges, Turpakbel, and Maidan. At the intersection of Ugam with 
the Talas Alatau there is the Aksu-Zhabagly Nature Reserve. From the mountain glaciers originate tributaries 
of the Ugam and Pezkem rivers: Maydantal, Boldybyr, Sairamsu, Saryaigyr. In the brown, alpine meadow 
soils of the mountains, at the foot of the mountain, various herbaceous plants, fruit trees with mixed shrubs, 
juniper species, subalpine, alpine meadows grow in the altitude zone. 

The rich composition of plants is concentrated on this territory [5, 6]. In addition, there are forage, me-
dicinal endemic species, meadow, species of ornamental plants, fruit and berry crops [6–8]. 

The work includes a review of information on medicinal and endemic species F. tenuisecta based on 
available literary sources. Field studies are conducted on the basis of Sairam-Ugam State National Natural 
Park. 

Literature review 

Sairam-Ugam State National Natural Park, established in 2006, covers an area of 149,053 hectares in 
the Western Tien-Shan Mountains (Ugam, Karzhantau ridges and the Western part of Talas Alatau and Bo-
raldaytau). The territory of the park covers 3 districts: Tulkubas, Tole Bi and Kazygurt districts of South Ka-
zakhstan region. The object is represented by the North-Eastern part of the Western Tien-Shan: the Ugam, 
Karzhantau and Boraldaytau mountain ranges, as well as the North-Western Spurs of the Talas Alatau. The 
park is geographically represented by three cluster sections extending from North to South (Fig. 1). 

The flora of this territory is insufficiently explored, especially in the Ugam and Karzhantau ranges, 
which are located near the territory of Uzbekistan. 

A.A. Ivashchenko conducted floristic studies on this territory since the beginning of the 80s of the last 
century. As a result, data on the most interesting floral finds were published [9–11], providing new infor-
mation about previously unpublished endemic plants and poorly studied plant species [12]. 

Genus Ferula are known mainly for their medicinal properties. In this regard, our interest was aroused 
by the study of the endemic plant F. tenuisecta, which is found on the territory of the Sairam-Ugam State 
National Natural Park.  

In nature, these plants grow primarily in the middle zone of the South-Western Tien-Shan within Ka-
zakhstan, Uzbekistan and Kyrgyzstan, and on soft and gravel slopes in places similar to the climatic condi-
tions of the middle zone [13]. In Kazakhstan, there are 47 species, including tree species, well-studied and 
used in folk medicine (Table 1). 
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Red lines — borders; blue lines — protective zone 

Figure 1. Territory of Sairam-Ugam State National Natural Park 

T a b l e  1  

Data from recent studies on the species of genus Ferula studied in Kazakhstan 

Species Geographical lo-
cation 

Recent research (authors, year) 
Kazakhstan CIS International 

Ferula tenui-

secta Korovin 
Kazakhstan part 
of the Western 

Tien-Shan 

– M.K. Malikova, 
K.K. Akhmedova, 

R.K. Rakhmanberdieva, 
K.S. Zhauynbayeva 

(2018) 

Fadia S. Youssef, 
M.A. Mamatkhanova, 

N.Z. Mamadalieva, 
G. Zengin, 

S.F. Aripova, 
E. Alshammari, 

L. Mohamed  
(2020) 

Ferula iliensis 

Krasn. ex Ko-
rovin 

Dzungarian 
Alatau, 

Ili Alatau 

N.M. Mukhitdinov, 
A. Ydyrys, 

A.B. Akhmetova 
(2013) 

N.V. Veselovskaya, 
Yu.E. Sklyar, 
M.G. Pimenov 

(1980) 

– 

Ferula foetida 

(Bunge) regel 
On the Mangystau 

Peninsula, 
Zhambyl and 

Southern Kazakh-
stan region 

M.S. Sagyndykova 
(2016) 

N.G. Gemedzhieva, 
E.V. Kuzmin 

(2015) 

– 

 
To begin with the work of Youssef F.S. et al. [14], here information on essential oil composition is giv-

en; in the works of R.M. Khalilov et al. [15], data on the extraction of estrogenic drugs, essential oil from the 
roots are provided. Roots of F. tenuisecta described as a source of raw materials for the industrial production 
of preparation: ferulene, tefestrol and panopherol. Ferutinin and tenuferidine from the roots of F. tenuisecta 
contain essential oil components, such as ferutin, tepherin and prestidine, which are comparable in estrogenic 
activity. The creation of preparations containing all these compounds leads to an increase in the output of the 
final product, which is not inferior in pharmacological activity to tefestrol [15, 16]. These preparations are 
also used in animal husbandry and feed production. 
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F. tenuisecta is a perennial plant. The roots are thickened, the neck is branched, densely surrounded by 
fibers of dead leaves, the number of stems is several, the height reaches 80–90 cm [17]. In the upper part, an 
oblong-ovate inflorescence is branched, the branches of which alternate at the bottom and are collected in 
several rings at the top. The leaves are serrated, oval-rhombic, oblong petiolate, consisting of short and hard 
hairs, their plate is three-lobed with 2 additional segments and numerous (up to 5 times) small, divided into 
2–5 mm long, linear, carved above, arched, oval-lanceolate, raised, serrated. Tent flowers are of two types: 
8–15 rays with a center, sitting or short stem, 6–8 cm wide and 2–5 cm lateral, with long inflorescences ex-
ceeding the central umbrella, 10-flowered tent flowers with scaly petals. The flowers are yellow, the cup is 
pointed, and the petals are oval, narrowed at the top, wrapped inside, elongated, 1.2 mm. The fruits are ob-
long-oval, the back is convex, with a thickened pale edge, 9 mm long and 5 mm wide, the ribs are rough. The 
tubes are single, wide between the ribs, and the waxes are 2–6 on the sides. Phase of flowering occurs in 
May–June, and fruit maturation occurs in June–July [17]. It grows on rocky and meadow slopes of the cen-
tral mountain belt. It is found in the Shu-Ili Mountains, Karatau, and the Western Tien-Shan. The general 
distribution is the Central Asia (the Western Tien-Shan within part of Uzbekistan). 

From F. tenuisecta, which was collected in the Tashkent region, a number of aromatic acid and esters is 
isolated [18–20]. Scientists of the Institute of Chemistry of Plant Substance named after academician 
S.Yu. Yunusov developed a method for qualitative determination of esters in the roots of F. tenuisecta and 
quantitative determination of esters in the ferulene substance [16]. The indicators of extraction of esters ob-
tained from the root of thin sorrel were studied and it was found that the size of raw material particles for this 
process should be 2–6 mm, and the alcohol concentration is 95 %. A new phytopreparation “Ferulene” was 
developed on the basis of esters of sesquiterpene alcohols. As a result of the conducted experiments, the 
technology for obtaining this preparation has been developed. It was also found that the greatest loss of the 
amount of esters occurs during the process with potassium [16]. 

Roots of F. tenuisecta are a source of raw materials for industrial production of ferulene, tefestrol and 
panopherol preparations [21]. Previously, the preparation “Tefestrol” was developed, which is a natural mix-
ture of esters of sesquiterpene alcohols, which are comparable in estrogenic activity [21]. 

Based on the obtained data, a technological scheme for the separation of ferulene was developed, as a 
result of which a ferulene preparation consisting of a set of esters ferutinin, ferutin, teferin, fertidine 
and tenuferidine was obtained, and a methodology for quantitative determination of Ferulene 
was developed [21]. 

Conclusions 

The above studies indicate the need for a more detailed study on the cenopopulation of F. tenuisecta, 
found in the Sairam-Ugam National Natural Park. In this regard, by analyzing the previous studies, it is pos-
sible to determine the ontogenetic structure of the F. tenuisecta cenopopulation, the phytocenotic role and the 
productivity of communities, to study the structure and composition of the main groups of biologically active 
substances in various organs of the F. tenuisecta, to conduct DNA-identification of populations. 
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Батыс Тянь-Шаньның эндемигі Ferula tenuisecta Korovin  

туралы зерттеу жұмыстарына әдеби шолу 

Табиғи флора мен оның биоалуантүрлілігін зерттеу, сонымен қатар оны сақтау биология 
ғылымдарының негізгі міндеттерінің бірі болып табылады. Қазақстан флорасының сирек кездесетін, 
эндемик және жойылып бара жатқан түрлерінің жойылу қауіпі — олардың генетикалық қорларын 
сақтау, қалпына келтіру және тиімді пайдаланудың ғылыми негіздері мен әдістемелік тәсілдерін жасау 
қажеттілігін көрсетеді. Флора өсімдіктердің өсу ортасының түрлік құрамымен, топырақ және 
климаттық жағдайларымен ерекшеленеді, бірақ олардың көпшілігі фитохимиялық және биологиялық 
белсенділіктері тұрғысында аз зерттелген. Жергілікті флора өсімдіктерінің фитохимиялық зерттелу 
мәселесі Қазақстан Республикасының фармацевтикалық өндірісін дамыту бағдарламасының басым 
бағыттар тізімінде де көрсетілген. Ферулалар — туысының өкілдері — (Apiaceae — Umbelliferae 

тұқымдасы) негізінен емдік қасиеттерімен танымал. Өкінішке орай, отандық және халықаралық 
әдебиеттерде түрлердің пайдалы қасиеттері туралы көп айтылмайды. Ferula tenuisecta Korovin. дәрілік 
өсімдік ретінде химиялық құрамы бойынша дәрілік препараттарды өндіруде өте құнды болып 
табылады. Мақалада Ferula tenuisecta бойынша отандық, шет елдік ғалымдардың зерттеу жұмыстары 
мен зерттеу нәтижелері жинақталып, сараланып, салыстырылып, талқылау нәтижелері келтірілген. 

Кілт сөздер: Ferula tenuisecta, эндемик, биологиялық белсенді қосылыстар, ценопопуляция, Батыс 
Тянь-Шань, медициналық қасиеті. 
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М.О. Бекебаева, С.Т. Назарбекова 

Литературный обзор исследований  

по эндемику Западного Тянь-Шаня Ferula tenuisecta Korovin 

Изучение и сохранение природной флоры и ее биоразнообразия является одной из основных задач 
биологических наук. Угроза исчезновения редких, эндемичных и исчезающих видов флоры Казахста-
на свидетельствует о необходимости разработки научных основ и методических подходов к сохране-
нию, восстановлению и эффективному использованию их генетических запасов. Флора характеризу-
ется видовым составом, почвенными и климатическими условиями обитания, но многие компоненты 
мало изучены с точки зрения фитохимической и биологической активности. Вопросы фитохимиче-
ского изучения растений местной флоры отражены в перечне приоритетных направлений программы 
развития фармацевтического производства Республики Казахстан. Представители рода Ferula (семей-
ство Apiaceae — Umbelliferae) в основном известны своими лекарственными свойствами. К сожале-
нию, в отечественных и международных источниках литературы недостаточно сведений о полезных 
свойствах видов. Ferula tenuisecta Korovin, как лекарственное растение, представляет ценность в про-
изводстве лекарственных препаратов на основе химического состава. В статье обобщены и проанали-
зированы результаты исследований о Ferula tenuisecta. Определены дальнейшие пути изучения Ferula 

tenuisecta. 

Ключевые слова: Ferula tenuisecta, эндемик, биологически активные компоненты, ценопопуляция, За-
падный Тянь-Шань, медицинские свойства. 
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