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Pirot District
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Abstract: The composition of essential oils of 10 species of aromatic and medicinal plants
from Pirot District was examined. Protected, rare, or poorly researched species were chosen for
investigation. They belong to the families Asteraceae (Achillea clypeolata, A. coarctata, A.
crithmifolia, and A. millefolium), Apiaceae (Seseli libanotis and S. pallasii), and Lamiaceae
(Satureja montana, Sideritis montana, Teucrium chamaedrys and T. montanum). Most of them
are protected by the Law of the Republic of Serbia. All selected species flower from mid-June to
early July. In that period, plant sampling was carried out on Mts. Stara Planina, Vlaska, and
Vidli¢ and in the vicinity of Dimitrovgrad, at 500-1300 m a.s.l., to determine yield and chemical
composition of the oil. Samples were dried immediately after collection at the registered
agricultural holding "Cvetkovi¢" in Pirot, and then transported to the laboratory of the Faculty of

Chemistry in Belgrade. The highest essential oil yield was found in the following species: S.
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libanotis (1.40%), A. crithmifolia (0.94%), Satureja montana (0.30%) and A. millefolium
(0.25%), while it was weak in other species (0.02-0.07%). The chemical composition of the oil
was determined by gas chromatography-mass spectrometry (GC-MS). In the case of the first 3
examined plants from the family Asteraceae, the following compounds dominated: 1,8 cineole
and camphor (with significant differences in terpene profiles), and in 4. millefolium, [-pinene
and trans-caryophyllene dominated. In the family Apiaceae, a high proportion of oxygenated
monoterpenes (OM) and a pronounced dominance of f-elemene were found in Seseli libanotis,
while in S. pallasii, a high proportion of monoterpene hydrocarbons (MH) and OM, especially
limonene, was found. However, this similarity was not observed in the dominant components:
geraniol, germacrene D, f-caryophyllene and the group of terpenes. In the family Lamiaceae, the
share of OM was high in Satureja montana and Sideritis montana, but there was also the most
MH and oxygenated sesquiterpenes (OS) (respectively, in comparisons of all 4 species).
Teucrium chamaedrys and T. montanum stand out with a high proportion of sesquiterpene
hydrocarbons (SH), and 7. montanum also has OS. However, the dominant components in all 4
species differ in the content of geraniol, germacrene D, f-caryophyllene, or group of terpenes

(Satureja montana, Sideritis montana, Teucrium chamaedrys and T. montanum, resp.).

Keywords: aromatic plants, endangered species, rare species, essential oil, terpenes,

medicinal plants, aromatic properties

INTRODUCTION

Collecting plants from nature was the primary way of supplying the market in Serbia until
the 1970s when more intensive and planned cultivation of several well-known species of
medicinal and aromatic plants began. Although new methods and technologies of plantation
cultivation of an increasing number of plant species are constantly developing (Crenanosuh &
PaganoBuh, 2011), almost half of plant raw materials still reach the market from spontaneous
flora (Golijan, 2016), which causes inevitable impoverishment.

The main objectives of protecting the natural values of flora and fauna are:
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e habitat preservation and spatial expansion of populations of rare, endangered, and
critically endangered plant and animal species,

e protection of populations of endangered, rare, and important species,

e identification of habitats essential for the protection of European wild species (NATURA
2000 program),

e cstablishment of an area according to the Decree on the Ecological Network (“Official
Gazette of the RS”, no. 102/10),

e maintenance of ecosystem diversity, and

e preservation and restoration of old varieties of plant crops and breeds of domestic
animals (Spatial Plan of the City of Pirot).

On the other hand, success in the plantation cultivation of medicinal and aromatic plants
depends on numerous meteorological, orographic, pedological, and agroecological conditions, as
well as on the applied technologies of sowing, planting, tillage, irrigation, and plant protection.
The genetic characteristics of plant species also significantly impact the success of plantations
(Kolak, Satovi¢ i Rukavina, 2007; Crenanouh & Pamganosuh, 201 1). In addition to insolation,
water and soil, through their physical and chemical properties (especially pH values) and terrain
orography, directly affect the quantity and quality of essential oils and other active components
of medicinal and aromatic plants. A favorable location and general plan of land plots, distance
from roads, adapted agrotechnical measures, and sufficient distance from conventional
production are the basic prerequisites for organic medicinal and aromatic herbs (by sowing and
planting, in greenhouses, and outdoor beds). To preserve biological diversity, autochthonous
varieties are in the fore, and the use of GMOs (genetically modified organisms) is not allowed in
organic production. Seeds and planting materials for organic farming must come from certified
organic production. In organic production, there is no place for aggressive chemical treatments
against weeds, diseases, and pests, but rather plant-based preparations in the form of neem oil,
aqueous solutions, extracts, and essential oils (CtremanoBuh & Pamanosuh, 2011). The technical
means and procedures for harvesting are given in pharmacopeias, prescribed standards,
monographs, and other reference documents. Harvesting occurs in dry weather, and the methods
of transporting and drying plants are also prescribed.

Regarding the area of uncultivated land and the demographic structure of the population in
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Pirot District, the organic production of medicinal and aromatic plants in combination with the
collection of wild plants can be a significant impetus for the development of small family farms
in this region, especially since there are already about twenty species of medicinal and aromatic
herbs included in organic production, mainly in southeastern Serbia.

Of the total number of vascular flora of Serbia, about 700 species (19.65%) have medicinal
properties, and for 420 of them, the medicinal status has been determined, which is 11.8% of all
species. Of these, 279 medicinal and aromatic plant species are collected for trade (Panjkovi¢,
Amidzi¢, Mandi¢, 2000), although more than 200 species are not covered by collection and trade
control (Mandi¢, 2017; Crenanosuh & Pamanosuh, 2011).

Detailed instructions for plantation cultivation of medicinal and aromatic plants in Serbia
have been published for about 100 species (e.g., Jevdovi¢, Kosti¢, Todorovi¢, 2011; Kisgeci &
Adamovi¢, 1994; Kisgeci, Jelaci¢, Beatovi¢, 2009). According to our country’s organic
production principles, the instructions for growing medicinal and aromatic plants include only 44
species (Crenanosuh & Pamanosuh, 2011). Among them, 28 species contain essential oils, most
of which are found in nature or plantations in Pirot District.

Essential oils are products of mostly higher plants, distributed in over 50 families. The
best-known are aromatic plants from the families Asteraceae, Lamiaceae, Apiaceae, Rutaceae,
Myrtaceae, and Lauraceae. Aromatic substances can be found in one or more parts of a plant
(root, tree, leaf, flower, fruit, pericarp, and seed). Aromatic compounds generally contain less
than 1% of oil (exceptionally, the clove bud contains as much as 15%), and it should be taken
into account that up to 20% of this content can be lost in the extraction process.

Essential oils are usually liquid, colorless and clear, less often viscous, semi-solid, or
slightly colored. They evaporate at lower temperatures and boil between 150 and 350°C. These
are more or less complex mixtures of volatile monoterpenes, sesquiterpenes, and phenylpropane
compounds (Kovacevié¢, 2002). Monoterpene structures can be acyclic, monocyclic, bicyclic,
aliphatic, and aromatic. Accordingly, the constituents of essential oils can be hydrocarbons,
alcohols, aldehydes, ketones, acids, esters, phenols, ethers, oxides, peroxides, epoxides, and
other compounds. Sesquiterpene structures are even more diverse. Phenylpropane components
(eugenol and anethole) and aldehydes are present in small amounts.

Regular monoterpenes are the main constituents of essential oils in many gymnosperm
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families and some angiosperms. Irregular monoterpenes are the best-known plant insecticides
(e.g., pyrethrin from the fleabane plant). Volatile sesquiterpenes, with over 100 different types of
skeletons, are most often found in essential oils, have a pharmacological effect, and in the plant-
insect relationship, they act as an attractant, stimulating pollination and fertilization (e.g.,
germacrene D and copaene) or as an anti-aphid, driving away insects (waburganal). Certain
sesquiterpenes regulate growth, and some show antimicrobial activity. Among them, some are
also very toxic. Sesquiterpene lactones occur in free form or are associated with sugars in plant
tissues of fungi, mosses, and angiosperms (e.g., Asteraceae, Apiaceae, and Lauraceae) (TeSevic
et al., 2007). Among diterpenes, which occur in plants as components of resins and sometimes
milk juices, some are universal (e.g., gibberellins — growth regulators), while some have limited
distribution (orders Asterales and Lamiales). Perhaps the most pharmacologically important is
the diterpene alkaloid taxol (genus 7axus). Monoterpenes and sesquiterpenes are mostly included
in the composition of essential oils.

The secretory cells in which terpenes are synthesized have plastids and are partially or
wholly surrounded by the endoplasmic reticulum. Terpenes have also been recorded in
mitochondria, dictyosomes, Golgi apparatus, nucleus, and basal cytoplasm (Lakusi¢, 1995). In
certain plants, it was found that the sites of mono- and sesquiterpene biosynthesis are separated.

The loss of large amounts of essential oils in plants during the vegetation period cannot be
explained by mere evaporation, but it is assumed that the further transformation of terpenes takes
place in the following directions: 1) utilization in the process of photosynthesis in young tissues;
2) transformations into primary metabolites in older tissues (catabolism) (Mimica-Duki¢, 1995).
These two processes run separately, and transformed metabolites accumulate in different plant

parts.

MATERIAL AND METHODS

During the selection of species for the testing of essential oils of medicinal and aromatic
plants from the area of Pirot District, it was taken into account that the species are protected,
rare, or poorly tested (Mapkosuh, Pakomwan & Huxonuh, 2020). A map of the localities of the
selected species where plant material was collected for analysis is shown in Figure 1, while their

geographical and ecological characteristics in Table 1.



Figure 1. Map of the localities of the selected species of medicinal and aromatic plants

Legend:
Fam. Asteraceae Fam. Apiaceae Fam. Lamiaceae
1. Achillea clypeolata Sm. 5. Seseli libanotis Cr. 7. Satureja montana L.
2. Achillea coarctata Poir. 6. Seseli pallasi Besser 8. Sideritis montana L.
3. Achillea crithmifolia Waldst. & Kit. 9. Teucrium chamaedrys L.
4. Achillea millefolium L. 10. Teucrium montanum L.

Species of the genus Achillea (family Asteraceae) are suitable for cultivation because they

do not require special habitat conditions (Kisgeci, Jelaci¢, Beatovi¢, 2009). However, according
6



to Sari¢ (Capuh, 1989), cultivation of species of this genus “is not necessary for now because

there are plenty of them growing wild in nature”. The author mentions that there is an increasing

demand for the export of the varieties of fennel grass that have an increased content of essential

oil, and production in the world is directed towards the cultivation of such varieties. In this

regard, it is important to note that Serbia has the conditions for the successful cultivation of high-

quality varieties of Achillea species. The species of the genus Seseli (family Apiaceae) were

selected due to previous research in neighboring areas (Miladinovi¢, I1i¢, Mihajilov-Krstev,

Jovi¢, Markovi¢, 2014; Stankov Jovanovi¢ et al., 2016), which established a significant presence

of essential oil components that can favorably influence the outcome of malignant processes in

humans.
Table 1. Geographical and ecological characteristics of the localities of selected species of
medicinal and aromatic plants in Pirot District
Coordinates** .
Nbr Species Wider locality Locality Altitude Incline | Geological substrate Voucher
N E (a.s.l) (HMN)
Family Asteraceae
1. *Achillea clypeolata Vidli¢ — Vidikovac 4772811 | 7655653 1065 25° dolomites, limestones, | 16252
Stara Planina marls
2. Achillea coarctata vicinity Kozarica 4766583 | 7646951 627 15° dolomites, limestones, | 16251
Dimitrograd marls
3. Achillea crithmifolia Vlaska Planina Prisjan 4774175 | 7627698 628 flat limestones, dolomites, | 16249
clastites
4. *Achillea millefolium vicinity Smilovsko Jezero 4771216 | 7650912 718 0-5° | limestones, dolomites, | 16250
Dimitrovgrad clasts, coals
Family Apiaceae
5. Seseli libanotis Stara Planina Arbinje, 4796210 | 7644125 1245 - limestones, dolomites, | 16257
Draganov Vrh clasts, coals
6. Seseli pallasi Vidli¢ Okolcesti Gabar, 4782383 | 7643652 715 35-40° | dolomites, limestones, | 16247
Rsovci village marls
Family Lamiaceae
7. *Satureja montana Vidli¢ Crni Vrh 4783280 | 7634816 1127 - limestones, dolomites, | 16255
clasts, coals
8. *Sideritis montana Vlaska Planina Prisjan 4775063 | 7627948 504 10-12° clastites, limestones, 16246
coal
9. *Teucrium chamaedrys | Vlaska Planina Prisjan 4774175 | 7627698 628 flat clastites, limestones, 16254
coal
10. | *Teucrium montanum Vlaska Planina Prisjan 4775063 | 7627948 504 10-12° | clastites, limestones, 16253
coal

*species that are on the list of protected species, according to the Rulebook on the Proclamation and Protection of Strictly Protected and Protected
Wild Species of Plants, Animals and Mushrooms (“Official Gazette of the Republic of Serbia”, No. 5/2010, 47/2011, 32/2016 and 98/ 2016).
** Coordinates: EPSG: 3909 — MGI 1901/Balkans Zone 7




All four species of the Lamiaceae family selected for this study are on the list of protected
species. Their introduction into plantation cultivation would protect populations in natural
habitats from excessive exploitation, which is one of the goals of this study.

All the selected species begin to bloom profusely from the middle of June (wall
germander), the end of June (yellow yarrow, yarrow, seseli plant, mountain ironwort, mountain
germander or the beginning of July (winter savory), when they were collected in the Pirot
District. The collection took place in warm and dry weather, using scissors, and processing
(drying) was carried out on the premises of the agricultural holding “Cvetkovi¢” in Pirot (Figures
2,3,4,5 and 6).

Extraction of essential oils from the selected species of medicinal and aromatic plants was

carried out by hydrodistillation of dried plant material (150-300 g) for 2-3 h, using the Clevenger

method, and then the yield of the obtained oil was determined.

Figure 2. Collecting mountain Figure 3. Collected yellow Figure 4. Drying yellow
ironwort (Sideritis montana) yarrow (Achillea coarctata) yarrows (Achillea clypeolata
and A. coarctata)

o ;
Figure 5. Dried wall germander Figure 6. Dried mountain
(Teucrium chamaedrys) in a wire ironwort
frame (Sideritis montana)



The chemical composition of essential oils was examined by gas chromatography-mass
spectrometry (GC-MS).

Calculation of the percentage composition of the main chemical components in the
essential oils of the analyzed species and the share of terpene classes (monoterpenes,

sesquiterpenes, diterpenes, and other chemical compounds) were done in MS Excel.

RESULTS AND DISCUSSION
The highest yield of essential oils was found in the following species: Seseli libanotis (1.40%), A.
crithmifolia (0.94%), Satureja montana (0.30%), and Achillea millefolium (0.25%), while in other species

the yield was weak (0.02-0.07%) (Table 2).

Table 2. Essential oil yield (%) of selected species of medicinal and aromatic plants

Yield of
Family Species essential oil

(o)

Achillea clypeolata 0.04

Achillea coarctata 0.04

Asteraceae Achillea crithmifolia 0.94
Achillea millefolium 0.25

Seseli libanotis 1.40

Apiaceae

Seseli pallasii 0.02

Satureja montana 0.30

Sideritis montana 0.03

Lamiaceae Teucrium chamaedrys 0.07
Teucrium montanum 0.05




In the essential oil of Achillea clypeolata from Pirot District, 73 chemical components were
isolated. Oxygenated monoterpenes (OM) make up 56.3% of the essential oil, while
monoterpene hydrocarbons (MH) are poorly represented (4.3%). In the case of sesquiterpenes,
oxygenated components (OS, 28.0%) also dominate over hydrocarbons (SH only 4.5%). Among
the terpene components, oxygenated monoterpenes dominate: 1,8 cineole (32.0%), camphor
(4.9%), trans-verbenol (4.9%), and among sesquiterpenes: elemol (7.8%) and a-eudesmol
(8.9%), which together make up 58.5% of the oil (Figure 8.1). The terpene profile (main
components) of A. clypeolata differs from that of Bosilegrad (Simi¢, Pali¢, Randjelovi¢, 2005)
because the latter is dominated by frans-j-bisabolene (17.9%) followed by 1.8 cineol (16.0%),
borneol (11.9%), and caryophyllene oxide (11.5%)

One hundred two chemical components were isolated in the essential oil of Achillea
coarctata. Oxygenated monoterpenes (OM) make up to 64.4% of the essential oil of this species,
while monoterpene hydrocarbons (MH) are poorly represented (5%). Among sesquiterpenes,
oxygenated components (OS, 11.9%) also dominate over hydrocarbons (SH, only 1.8%).
Oxygenated monoterpenes dominate among the main components, namely 1,8 cineole (28.5%),
camphor (12.2%), and caryophyllene oxide (2.7%), which together make up 43.4% of the oil
(Figure 8.2). However, in the terpene profile of A. coarctata from the vicinity of Ni§
(Selic¢evica), the more abundant components were caryophyllene oxide (9%), followed by 1,8
cineole (8.5%) and trans-linalool oxide (7.2%). Also, the camphor content is low (5.1%) (Simic¢,
Pali¢, Vajs, Milosavljevi¢, Djokovi¢, 1999).

In Achillea crithmifolia, 71 chemical components were isolated in the essential oil.
Oxygenated monoterpenes (OM) make up to 73.9% of the oil, while monoterpene hydrocarbons
(MH) are poorly represented (11.8%). Among sesquiterpenes, oxygenated components (OS,
0.9%) are slightly less abundant than hydrocarbons (SH, 1.3%). The profile of the main chemical
components is dominated by oxygenated monoterpenes: 1,8 cineole (15.4%), trans-
chrysanthenyl acetate (10.7%), cis-chrysanthenol (10.5%), artemisia ketone (8.8%), and camphor
(8.7%), which together make up to 54.1% of the oil (Figure 8.3). Borneol (21.1%), 1,8 cineole
(15.2%), and camphor (5.9%) dominate in the essential oil of 4. crithmifolia from the vicinity of

Nis (Si¢evacka Gorge) (Smelcerovi¢, Lamshoeft, Radulovic, Ilic, Palic, 2010).
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Eighty-two chemical components were isolated in the essential oil of Achillea millefolium.
Oxygenated monoterpenes (OM) make up 37.7% of the oil, while monoterpene hydrocarbons
(MH) are less represented (12.7%) (Figure 8.4). Among the sesquiterpenes, oxygenated
components (OS, 16.8%) are slightly less abundant than hydrocarbons (SH, 21.6%). The
chemical profile of the main components is dominated by monoterpenes: 1,8 cineole (9.9%), -
pinene (5.5%), and piperitone (5.3%), as well as sesquiterpenes: trans-caryophyllene (7.6%),
borneol (3.7%), and camphor (1.9%), which together make up 33.9% of the oil (Figure 8.4). In
the terpene profile of A. millefolium from the vicinity of Ni§ (Si¢evacka Gorge), there is a higher
content of 1,8 cineole (28.8%), camphor (11.0%), as well as borneol (5.9%), but a similar
content of S-pinene (5.4%) (Smelcerovié et al., 2010).

All four examined species of Achillea (Asteraceae) from Pirot District are similar in the
dominance or significant abundance of 1,8 cineole, as well as camphor (camphor is present in all
examined species, except A. millefolium). They differ in the significant content of trans-verbenol
and a-eudesmol (4. clypeolata), para-mentha-1,5-dien-8-ol (4. coarctata), cis-chrysanthenol,
trans-chrysanthenyl acetate and artemisia ketone (4. crithmifolia), and germacrene D, f-pinene,
piperitone, and trans-caryophyllene (4. millefolium).

1,8 cineole, of which a significant percentage was recorded in the oil of Achillea in Pirot
District, can be used in the food industry for flavoring bakery and meat products, in the tobacco
industry and in traditional medicine for the treatment of respiratory infections. Camphor, also
recorded in a significant percentage in all examined Achillea species, can be rubbed into the skin
for rheumatism, neuralgia, and myalgia.

A total of 80 chemical components were isolated in the essential oil of 5) Seseli libanotis
and monoterpene hydrocarbons dominate (SH and MH, 62.5% and 14.0%, resp.), while
oxygenated mono- and sesquiterpenes are less abundant (OM and OS, 0.8% and 13.0%, resp.).
The terpene profile of the main components is dominated by p-elemene (26.4%), [
caryophyllene (9.9%), a-pinene (8.6%), and a-bisabolol (6.8%) (Figure 9.1). Together, they
make up to 51.7% of the oil. Thanks to the significant percentage of S-elements, the essential oil
of libanotis can be used in the treatment of malignant diseases. Earlier research on libanotis
essential oils from Pirot District indicated more f-elemene (40.4%) and less f-caryophyllene and

[-pinene (Miladinovi¢ et al., 2014).
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Figure 8. Main chemical components of essential oil of selected species of the Asteraceae family

Legend:
1,8 — Cineole; - Camphor; - trans-Verbenol, - Elemol; - a-Eudesmol;
Bl - Caryophyllene-oxide; - cis-Chrysanthenol; M- frans-Chrysanthenyl acetate;
- Artemisia ketone; - Borneol; WM - fpinene; M- Piperitone;
Bl - trans- Caryophyllene; - other.

Seventy-four chemical components were isolated in the essential oil of Seseli pallasii.

Monoterpenes dominate, especially hydrocarbons (MH, 47.1%), but sesquiterpene hydrocarbons
are also recorded in a significant percentage (SH, 19.5%), while oxygenated mono- and
sesquiterpenes are less represented (OM and OS, 10.2%) and 12.8%, resp.). Among the terpene
components, limonene (12.2%), f-elemene (8.0%), myrcene (7.7%), p-cymene (7.5%), and
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sabinene (6.8%) dominate (Figure 9.2.). Together, they comprise 42.2% of the essential oil
(Figure 9.2.). Limonene can serve as a raw material for the production of cosmetics and f-
elemene in the therapy of malignant diseases. Seseli pallasii from eastern Serbia (locality
Kravlje) has the most a-pinene (27.3%), slightly less limonene (9.5%), and significant amounts
of f-caryophyllene (4.8%) (Stankov Jovanovi¢ et al., 2016). The amount of a-pinene (48.2%) is
higher in Seseli pallasii from the Pek Valley (eastern Serbia) (Suruci¢, 2019) compared to that in

Pirot District. This chemotype from the literature also has a significant amount of germacrene D

(4.1%) and caryophyllene oxide (4.4%).

1. Seseli libanotis 2. Seseli pallasii

6,8

Figure 9. Main chemical components of etheric oil of selected species of the Apiaceae family

Legend:
mm- (Elemene; mm- f-Caryophyllene; mml- o-Pinene; - a-Bisabolol;
B - Sabinenc; WM - Myrcene; WM - p- Cymene; - Limonene; - other.

Both examined species of the Apiaceae family from Pirot District, libanotis and Seseli
pallasii in the profile of the main terpene components contain f-elemene, which is more
abundant in libanotis than in Seseli pallasii (26.4% and 8.0%, resp.). In Seseli pallasii the most
abundant component is limonene (12.2%), but sabinene, myrcene, and p-cymene, which are
absent in libanotis oil, are also abundantly present.

Fifty-six chemical components were isolated in the essential oil of winter savory Satureja

montana. Monoterpenes dominate, namely monoterpene hydrocarbons (MH, 34.1%), and
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sesquiterpene hydrocarbons (SH, 50.3%) are especially abundant, while oxygenated mono- and
sesquiterpenes were less represented (OM and OS, 14.1% and 1.2%, resp.). Among the terpene
components, the following dominate: geraniol (27.8%), limonene (10.6%), linalool (8.1%), p-
cymene (7.4%), and germacrene D (6.6%) (Figure 10.1). Together, they comprise 60.5% of the
oil.

1. Satureja montana 2. Sideritis montana

7.4 84

i-on

415
6,6 ! 83
3. Teucrium chamaedrys 4. Teucrium montanum

5,6 78
25,8 6,9

Figure 10. Main chemical components of etheric oil of selected species of the Lamiaceae family

Legend:
mm - p-Cymene; - Limonene; - Linalool; Il - Geraniol; - Germacrene D
mm — [(Caryophyllene; - 8,13-abiectadien-18-ol; - f-Pinene; - a-Chumulene;
[ - Sabinene; WM — trans—/*Farnesene; - 0-Cadinene; mmm a-Bisabolol;

- Shyobunol; - other.
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Geraniol and limonene, as the main components of winter savory essential oil, can serve as
raw materials to produce cosmetic products: geraniol, for improving the smell of cosmetic
products, i.e., as a scent component in the production of perfume compositions, and limonene as
a fragrance stabilizer. Comparing the chemical profiles of the main terpene components of winter
savory (Satureja montana) from Pirot District with the results obtained by essential oil extraction
methods, the amount of p-cymene was similar, but carvacrol was not recorded in the results of
this study (Vidovi¢, Zekovi¢, Marosanovi¢, Pandurevi¢ Todorovi¢, Vladi¢, 2014). In the extracts
of other winter savory samples, besides carvacrol, there is also borneol (Vladi¢ et al., 2017).

Eighty-eight chemical compounds were isolated in the essential oil of mountain ironwort,
Sideritis montana. Sesquiterpenes dominate, especially hydrocarbons (SH, 64.1%), but there is
also a significant content of oxygenated diterpenes (OD, 13.7%). Among the terpene
components, the following dominate: germacrene D (41.5%), f~caryophyllene (8.4%), and 8,13-
abietadien-18-ol (8.3%) (Figure 10.2). Together, they make up to 58.2% of the oil. Germacrene
D, as the main component of the essential oil, can be isolated and used as an antimicrobial and
insecticidal agent, while the significant presence of f-caryophyllene in the composition of the
essential oil of mountain ironwort can be used in perfumery. In the results from southeastern
Serbia, a substantial amount of trans-geraniol (26.1%), thymol (10.3%), and trans-geranyl
acetate (7.6%) was observed (Miladinovi¢ et al., 2012); the presented results also showed an
amount of 8,13-abietadien-18-ol (8.3%).

Sixty-five chemical components were isolated in the essential oil of wall germander 9)
Teucrium chamaedrys. Sesquiterpenes dominate, especially hydrocarbons (SH, 82.8%), but there
are also monoterpene hydrocarbons (MH, 9.3%), while oxygenated mono- and sesquiterpenes
are less represented (OM and OS, 1.1% and 3.9 %, resp.). The following terpenes dominate: -
caryophyllene (33.1%), germacrene D (25.8%), a~humulene (6.9%), and fS-pinene (5.3%)
(Figure 10.3). Together, they comprise 71.1% of the oil. Due to the high percentage of /-
caryophyllene, the essential oil of wall germander can be used in the perfumery industry, and
germacrene D can be used as an antimicrobial and insecticidal agent. In the results from Serbia
and Montenegro, the amount of a-pinene (5.3%) and caryophyllene oxide (5.5%) is significant
(Kovacevic, Lakusic, Ristic, 2001).

Ninety chemical components were isolated in the essential oil of mountain germander,
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Teucrium montanum. Sesquiterpenes dominate, especially hydrocarbons (SH, 52.5%), but there
are also oxygenated sesquiterpenes (OS, 27.2%). Among the terpene components, the following
dominate: germacrene D (11.9%), [-caryophyllene (9.8%), a-bisabolol (7.8%), and trans-f-
farnesene (7.7%) (Figure 10.4). Together, they comprise 37.2% of the oil. Due to the high
percentage of germacrene D, yarrow essential oil can serve as an antimicrobial and insecticidal
agent, while [f-caryophyllene can find potential application in the perfumery industry. In the
results from southwestern Serbia (Jadovnik), a significant amount of o-cadinene (17.2%), [-
selinene (8.2%), and a-calacorene (5.0%) was recorded (Vukovié¢, MiloSevi¢, Sukdolak, Soluji¢,
2007, 2008). In other studies, among the more abundant components are a-pinene (4.0%) and z-

muurolol (4.2%) (Radulovi¢, Deki¢, Joksovi¢ & Vukicéevic, 2012).

CONCLUSIONS

Ten species of medicinal and aromatic plants in Pirot District, where the quantity and
qualitative composition of the essential oil were examined, belong to three families: Asteraceae
(Achillea clypeolata, A. coarctata, A. crithmifolia, A. millefolium), Apiaceae (Seseli libanotis, S.
pallasii), and Lamiaceae (Satureja montana, Sideritis montana, Teucrium chamaedrys, T.
montanum).

Regarding the quantity, as well as the qualitative composition, of the essential oils of the
ten species examined in Pirot District, the following was concluded:

o Seseli libanotis (1.40%), Achillea crithmifolia (0.94%), Satureja montana (0.30%), and
Achillea millefolium (0.25%) have significant essential oil yields.

e Between 71 and 102 components were identified in the chemical composition of the
essential oil of the Achillea genus. Oxygenated monoterpenes dominate (37.7-73.9%).
The most abundant is 1,8 cineole (9.9-32.0%).

e In the chemical composition of the essential oil of the genus Seseli, 74-80 components
were identified. Sesquiterpene and monoterpene hydrocarbons dominate, and the most

abundant is f-elemene (12.2-26.4%).

e In the essential oils of the Lamiaceae family — Satureja montana, Sideritis montana,
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Teucrium chamaedrys, and T. montanum, 56, 88, 65, and 90 components were identified,
resp.
e Monoterpenes dominate in Satureja montana, and sesquiterpenes in the remaining three.
e The dominant components are geraniol (27.8%), germacrene D (41.5% and 11.9%), and
P-caryophyllene (33.1%) in Satureja montana, Sideritis montana, Teucrium montanum,
and Teucrium chamaedrys, resp.

e In almost all ten analyzed species of Pirot District, a unique terpene profile of the

essential oils was determined.

Acknowlegments: This research was realized within the project “Development of technical and
technological models of production and primary processing of medicinal and aromatic herbs in
rural areas of Serbia, with the aim of productive employment of the population (Pirot District)*
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Joanosuh!, Camia M. Epemuja', Besie B. Temesuh?, Jby6unko B. Pakoman!
"MuctuTyT 32 nmrymapcetso, Kuesa Bumecnasa 3, 11030 Beorpan, Cp6ouja
2 Xemujcku (axynarer, YHusepsureT y beorpany, Cryaenrcku pr 12-16, 11158 Beorpan,

Cpbuja

*AyTop 3a kopecnonsieHIM]y: busbana M. Hukonuh, MactuTyT 32 mymapcerso, Kuesa

Bumecnasa 3, 11030 beorpan, Cp6wuja, Ten. 062 8838 009, email: smikitis2(@gmail.com

Casxkerak: VcnuTuBame cactaBa €TapcKUX yJba OAHOCHU ce Ha 10 BpcTa apoMaTHYHOT U
nexoButor O6miba u3 Ilmporckor okpyra. [lpmmukom m300pa BpcTa BOAMIIO C€ padyHa 1a Cy
3amrtuhene, petke wiau ciabo ucrnmrane. OHe mpunanajy damuinujama: Asteraceae (Achillea
clypeolata, A. coarctata, A. crithmifolia w A. millefolium), Apiaceae (Seseli libanotis n S.
pallasii) m Lamiaceae (Satureja montana, Sideritis montana, Teucrium chamaedrys un T.
montanum). Behura mux je 3amruhena 3akonom Pemyb6muke CpOuje. CBe omabpaHe BpcTe Cy
[BeTaJie OJf CPEIUHE jyHa 110 TodYeTKa jyma. ¥ ToM mepuoxay, Ha Crapoj muianuHH, Brnamkoj
IUTAHWHY, TIaHUHA Buy u y oxonuuu Jumutposrpaga, Ha 500-1300 m H.B., U3BpIIEHO je
y30pKOBame OMJbaka 3a yTBphUBame NMPHUHOCA U XEMMjCKy aHalIM3y yjba. HbuxoBa nopana, Tj.
cyleme, 00aB/beHa je 0aMaxX HAKOH Opama y PerucTpoBAHOM MOJHONPUBPEIHOM Ta3TUHCTBY
"lBeTrkoBuh* y Ilupoty (cnmmka 2, 3, 4, 5 m 6), a 3aTUM MU TPaHCIOPT 10 jabopaTopuje
Xemujckor ¢akynrera y beorpany. Hajsehu mnpunoc erapckux yJba KOHCTaTOBaH je€ KOJ
cnenehux Bpcra: S. libanotis (1,40%), A. crithmifolia (0,94%), Satureja montana (0,30%) u A.
millefolium (0,25%), nok je xox ocranux Bpcta 6mo cmad (0,02-0,07%). XeMujcku cactaB yjba
ypahen je meromoMm racHe xpomatorpaduje-macene crekrpomerpuje (GC-MS). Kox mpse 3

ucnuTHBaHe Omibke u3 Qam. Asteraceae nomuHupana cy cineacha jenumema: 1,8 muHeon u
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kamdop (ca OUTHUM pa3iuKama y TepreHCKuM mpoduiuma), a kon A. millefolium [-nuHeH u
mpanc-kapuopwinen. Y dam. Apiaceae, kox Seseli libanotis je yCTaHOBJbEH BHCOK YJI€O
okcureHoBaHux MoHoteprnieHa (OM) u u3pasuTa je noMuHAIMja [-eleMeHa, JOK je Koa S.
pallasii BUCOK yneo MOHOTEPIEHCKHX yriboBojgoHHMKa (MY) m OM, HapouyuTO JUMOHEHA.
MebhyTtum, oBa CIMYHOCT c€ HE youaBa M Yy JIOMHHAHTHHM KOMIIOHCHTaMa: TIepaHHOINY,
repmakpeny JI, f-kapuoduieny u rpynu teprneHa. Y ¢am. Lamiaceae yneo OM je BUCOK KOI
Satureja montana w Sideritis montana, anmu wMa u HajBume MY U OKCHT€HOBAaHHX
ceckButeprera (OC) (pecniektuBHO, y nopehemuma cBe 4 Bpcre). Teucrium chamaedrys v T.
montanum ce UCTUIy BUCOKHM YyJI€JIOM CECKBUTEPIICHCKUX yriboBogoHuka (CY), a T. montanum
jom m OC. Melytum, fOMUHAHTHE KOMIOHEHTE Koj cBe 4 Bpcte ce MehycoOHo pasznukyjy. To
cy: repanuon, repmakper [, f-xapuodwien wim rpyna tepreHa (Satureja montana, Sideritis

montana, Teucrium chamaedrys u T. montanum, peci.).

Kibyune peum: apomarnyHe OuIbKe, yrpOXKEHE BpCTE, PETKE BPCTE, €TapCKO YJbe,

TCPIICHU, JICKOBUTC 6I/IJ'I)KC, ApOMATHYHOCT

YBO/]

Cakympame Omibaka u3 mpupoje je y CpOuju 10 cemaMaeceTux rojJuHa MPOILIOr BEKa
OMO TOMUWHAHTaH HAYMH CHa0/eBamba TPXKHINTA, KajJa 3all0YNh-€ MHTE3UBHU]E U TJIAHCKO T'ajeHmhe
HEKOJIMKO HAjIIO3HATHjUX BPCTa JICKOBHTOT M apOMAaTHUYHOr OMiba. Maja ce TNepMaHEHTHO
OCBajajy HOBE METOJ€ M TEXHOJOIHje IUIAHTaXKHOT rajema cBe Beher Opoja OMIBHHX BpcTa
(CrenanoBuh u PamanoBuh, 2011), ckopo nojoBuHa OMJbHUX CHpPOBMHA M JlaJb€ JOCIEBa Ha
TpkumTe u3 cnontane ¢uiope (Golijan, 2016), unMe ce OHa HEYMUTHO CBAaKMM JaHOM CBE BHIIIE
ocHpoMailyje.

OCHOBHY LIMJBEBH 3aIITHTE TPUPOJIHUX BpeIHOCTH (iiope u dayHe cy:

® 3amITHTA MOIMYJalKja YTPOKEHHX, PETKUX U 3HAYaJHUX BPCTa,

e yacHTU(UKAIM]jAa CTAHUIITA OJ1 3Hauaja 3a 3allTUTy €BPOICKHUX JMBJbUX BpCTa (TIporpam

HATYPA 2000),
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® YCTaHOBJbABAIEC TMOJpPYYja MpemMa Ypeadbu o exosomkoj Mpexu (,,CayxOeHr TIacHUK
PC”, 6p. 102/10),

® OJpKame EKOCHCTEMCKE Pa3HOBPCHOCTHU H

® OuyBamke U OOHABJbAIE CTAPUX COPTH OMJBHUX KYNTypa M paca aAomMahux >KMBOTHIbA

(ITpocropuu mnan ['pana [Mupora).

C npyre cTpaHe, ycIlex y IUTAHTR)KHOM Tajerby JEKOBUTOT M apOMaTHYHOT OMJba 3aBUCH O]
OpOJHUX METEOPOJIONIKUX, OpOTrpadCKUX, METOJIONIKUX M arpoCKOJIONIKUX YCIIOBa Kao U O]l
MPUMEHEHUX TEXHOJIOTHja CETBE, Calihe, 00paje 3eMJBHUIITA, HABOAkhaBama 1 3alITuTe omba. U
reHeTHUKe 0COOMHE OMJBHMX BpCTa MMajy 3HATaH yTuuaj Ha ycmex 3acama (Kolak, Satovié i
Rukavina, 2007; CrenmanoBuh u Pamanosuh, 2011). Tlopenx wHCOnanmje, BoIE W 3E€MJBHUINTE,
MPEKO CBOjUX (DHU3NYKO-XEMH]CKUX ocoOmHa (Hapouuto pH-BpemHocTH) Kao W oporpadwuja
TepeHa AMPEKTHO yTHYy Ha KOJIWYHHY M KBAJIUTET E€TapCKUX YJba M JPYIHX AaKTUBHHUX
KOMIIOHEHTH JICKOBUTOT U apoMaTHyHOr Owsba. [loBosbaH mOJNOXKa] M TEHEpaIHU IUJIaH
3eMJBHINTHUX Tapiiena, ynaJjbeHOCT oJi caoOpahajHwia, mpuiaroheHe arpoTeXHUYKE Mepe H
JIOBOJbHA yAaJbEHOCT OJ] KOHBEHI[MOHATIHE MPOU3BOAKE, OCHOBHU Cy MPEIYCIOBH 32 OPraHCKY
MPOU3BO/IbY JIEKOBUTOT M apOMAaTUYHOT OHMJba (CETBOM M CaAmkOM, Y IJIACTCHULIMMA U Y JiejaMa
Ha OTBOpEHOM). 300T ouyBama OMOJIOUIKE Pa3HOBPCHOCTH, (POPCUPAjJy CE€ ayTOXTOHE COpTe, AOK
kopumheme MO (TeHeTckn MOIM(DHUKOBAHMX OpraHW3aMa) HHje JTO3BOJHCHO Y OPTraHCKO]
npousBoamu. CeMe W caJHu MaTepHjayl 3a OPraHCKy MPOHM3BOABY MOpajy Aa MOTUYY U3
cepru(uKoBaHEe OpraHcke MPOU3BOIE. Y OPraHCKOj MPOM3BOAKBU HEMa MECTa arpecHBHUM
XEMH]CKUM TpeTMaHMMa MPOTHB KOpPOBa, OOJECTH M MITETOYHHA, OCUM Mpenapara Ha OHIHHO]
6a3u, y Buny ysba HEEM, BojeHux pacTBopa, eKCTpakaTa M eTapcKuxX yJba. TeXHHYKa CpeiCcTBa
U TIOCTYyNIM 3a JKETBy cy oOyxBaheHm y ¢apmakornejamMa, MPONHCAHUM CTaHAapauMa,
MoHoTrpadujama u ApyruM pedepeHTHUM TOKyMeHTHMaA. JKeTBa ce BpIIM 1O CyBOM BPEMEHY a
HAYMHU TPAHCTIOPTa OMJbaKa M HAYUH CylIeHa Cy Takole MpomnucaHu.

VY cknamy ca TOBpIIMHOM HeoOpaleHOr 3emibHMIITa M AEMOTpadCcKoj CTPYKTypHU
CTAaHOBHHMINTBA Ha moApydjy Iluporckor okpyra, opraHcka TWPOHM3BOJHA JIEKOBUTOT H
apOMaTHYHOT OMJba Y KOMOWHAIIM]U Cca CaKyIlJbalheM CAaMOHHUKJIOT OMJba MOXKEe OWTH 3HaudajaH
IpaBall pa3Boja 3a Maja MOpPOJWYHA Ta3JAMHCTBA Y OBOM PErHOHY, THM IIpe, IITO je 10 cafa Beh

JIBaJIECETaK BPCTa JICKOBUTOT M apOMATUYHOT OMJba YKJbYYEHO Yy OPTaHCKY MPOU3BOJAKY U TO
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BehnHOM y jyroucrounoj Cpouju.

On ykymHor Opoja BackymapHe ¢iope CpoOuje, oko 700 Bpcra (wmm 19,65%) uma
JIEKOBUTA CBOjCTBa, a 3a buX 420 yTBphen je craryc nexoBurocTH, mto je 11,8% cBux Bpcra.
On tora, 279 neKOBUTHX U apOMaTHUYHUX BpcTa OMibaka cakyisba ce paau npomera (Panjkovic,
Amidzi¢, Mandi¢, 2000), mpu yemy Bume on 200 Bpcra HHje 00yxBaheHO KOHTpPOJIIOM
cakyrubama u npometa (Mandi¢, 2017; CrenanoBuh u Paganosuh, 2011).

JleTaspbHa ymyTCTBa 3a IUIAHTAXXHO Tajee JIEKOBUTOT M apoMaTudHor Omsba y Cpouju
nyOnukoBaHa cy 3a oko 100 Bpcra (mmp., Jevdovi¢, Kosti¢, Todorovi¢, 2011; KiSgeci i
Adamovi¢, 1994; Kisgeci, JelaCi¢, Beatovi¢, 2009). YmyrcTBUMa 3a Trajeme JIEKOBUTOT U
apoMaTUYHOT OWJba IO MPHWHIIMITMMA OPTaHCKE MPOM3BOAKE KOJ Hac oOyxBaheHe cy cBera 44
Bpcre (Cremanosuh u Paganosuh, 2011). Mely muma, 28 BpcTa caipxu eTapcka yJjba, a BehnHa
O]l BbUX HaJa3u ce y MPUPOIU WK y 3acaguma 1 'y [IupoTckom okpyry.

Etapcka ysba Cy NpOAYKTH YIJIaBHOM BHIIMX Ousbaka, pacropeheHux y mpeko 50
dammnuja. Hajno3nartuje cy apomatudne ousbke u3 pamminja Asteraceae, Lamiaceae, Apiaceae,
Rutaceae, Myrtaceae n Lauraceae. ApoMaTU4dHe CYIICTaHIIE CE€ MOTY HaJa3UTH Yy JETHOM WJIU
BUIIIE JIeJIOBa jeqHEe Ouibke (KOpeHy, IpBETY, JIUCTY, IBETY, IUIOAY, MEPUKAPIy U CEMEHY).
ApomaTHyHe Japore caJpike yriiaBHOM Mame oA 1% yiba (M3y3eTHO mymosbak Kapanpuamha
caapxu dak 15%), mpu uemy Tpeda padyHaTH Jia Ce Y MPOIECY SKCTPAKIIMje MOXKE H3TYOUTH jOIII
1o 20% oBor caapxaja.

Etapcka yspa cy Hajuemhe teuna, 6e300jHa u Ouctpa, pehe BUCKO3HA WM TOJyYBpPCTA
win cinabo obojeHa. McmapaBajy Beh Ha HMKMM TeMIlepatypama, a Kjbydajy y unrepBany 150 -
350°C. To cy BHIIE WIM Mame CIOKEHE CMEIIE Pa3IMYUTHX HCHApJbUBUX MOHOTEpIIEHA,
CeCKBHUTEpIICHa, (eHmImponanckux jeaumema (Kovacevié, 2002). Ctpykrype MOHOTEpIeHA
MOry OWTH alUKIWYHE, MOHOLUKIWYHE, OMIUKINYHEe, anudaruyHe U apomaTuyHe. CXOIHO
TOME, CacTOjIM €TapCKUX yjhba MOTY OWTHU YTJbOBOJIOHHIIM, ATKOXOIHU, AIJIEXUIU, KETOHH,
KHCEJIMHE, eCTpH, (DEHOJHM, €TPU, OKCHIH, MEPOKCHUIH, CMOKCHIM M HeKa Jpyra jeIumbemna.
CTpyKType cecKBUTEpIICHA CY jOIII Pa3HOBPCHHU]E.

Perymapuu MoHOTEpneHHW Cy TJIaBHH CacTOjIld €TapCKUX yJha KOJ BeEIUKOr Opoja
dbamMunIMja TOIOCEMEHMIIa, HO W HEKUX CKpHUBEHOceMeHHuIa. VperymapHu MOHOTEpIICHU CY

HAjIO3HATHjU OWJHbHM MHCEKTUIUAM (HIp., NHUPETpUH U3 Oumibke Oyxau). HcnapseuBu
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ceckBUTepneHH, ca npeko 100 pa3nuuuTUX THUIOBA CKeJeTa, Hajuemhe ce Haja3e y eTapcKuM
yJbuMa, UMajy (papMakoIONIKO JEjCTBO, a Ha pejaluju OWIbKa-WHCEKT JeNyjy aTpakTaHTHO,
cTuMynuInyhu ompammBamkbe W ormioheme (HIp., repmakpeH /| m komaeH) uinu aHTU(DHIHO,
Tepajyhu uHcekte (BapOypranan). [lojearHu cecCKBUTEpIIEHU PETYJIUIIY pacT, a HEKHU MOKa3yjy
aHTUMUKPOOHY aKTHBHOCT. Mel)y mrMa uMa U Bpiio TOKCHYHUX. CeCKBUTEPIICHCKH JTAKTOHH Ce
jaBJbajy y cio0OJHOM OOJIMKY WJIM Cy TMOBe3aHu ca mehepuMa y OMJBHUM TKHUBUMA TJbUBA,
MaxOBHWHA W CKpUBEHOCEeMeHWIa (HIp., Asteraceae, Apiaceae n Lauraceae) (TeSevi¢ et al.,
2007). Mebhy nuteprneHunMa, Koju ce y OMJbKaMa jaBJbajy Kao CacTOjIld CMOJa, MOHEKaJ M
MJIEYHHX COKOBA, MOJEMHU Cy YHUBEp3aJHHU (HIp., THOEPETHHU — PEryjaTop pacta), 0K Cy
HEKH OTPaHUYEHO pacmpocTpameHu (penoBu Asterales w Lamiales). Moxna ¢dhapMakoIOmIKI
HajBaXXHHU]U Mel)y BUMa je TUTEePIEHCKH aKaiou ] Takcod (poa Taxus). Y cacTaB €TapCcKuX yjba
HajBUIIIE yIa3¢ MOHOTEPIICHU U CECKBUTEPIICHHU.

CekperopHe henmje y kojuma ce BpIIM CHHTE3a TEPIICHA WUMajy IUIACTHIC U JACTUMUYIHO
Cy WJIH TOTIIYHO OKPY’KE€HE €H/IOTUIa3MaTHYHUM PETHKYIyMOM. TeprieHu cy Takole 3abenexeHu
y MUTOXOHJpHjama, IUKTHO30MHMA, [oNpujeBOoM amapary, jeApy ¥ OCHOBHO] ITUTOTUIa3MHU
(Lakusi¢, 1995). Kox mojenunux Ousbaka je yTBpheHO a cy MecTa OHMOCHHTE3€ MOHO- U
CECKBUTEPIICHA Pa3J/IBOjeHA.

['yObuTtak BeNMKHUX KOJMYMHA €TAPCKHX YJba Y OMJbKaMa TOKOM BETETAIlHOHOT IIEPHOAa He
MOXKE ce 00jaCHUTH IyKUM HCIapaBameM Beh ce MpeTrocTaBiba Ja ce Jajba TpaHchopmarmja
TepIieHa OJ[BUja y mpaBnumMa: 1) uckopumhaBama y mporecy (poTocuHTe3e y MIIaauM TKUBUMA;
2) tpaHcdopmanje y mpuMapHe MeTaboiuTe y cTapujuM TkuBUMa (katabommszam) (Mimica-
Duki¢, 1995). OBa nBa npoueca TeKy 0/BOjEHO, a aKyMyJialMja TpaHcpopMUCaHUX MeTabosnTa

ce BPILIMU Y pa3IMUUTUM JI€JIOBUMA OUIBKE.

MATEPUJAJI U METOE

[Tpunmkom u300pa BpPCTa 32 HCITUTUBAKE €TAPCKHUX YJba JICKOBUTOT M ApOMATHYHOT OMJba
ca nmoapyyja [IupoTckor okpyra BOAWJIO C€ padyHa jJa Cy BpCTe 3amrTuheHe, peTke wim ciabo
ucnutane (Mapkosuh, Pakomarn u Hukonuh, 2020).

[TpocTopHu mpuKa3 JoKamuTeTa OAa0paHUX BpCTa HAa KOjUMA j€ CaKyIUbeH OWJBbHH
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MaTepyjajl 3a aHaju3e IMpHKa3aH jeé Ha Cauud 1, a mUXOoBe reorpadcKo-eKoyIoIKe
KapakTepucThke y Tadenu 1.

Bpcre pona Achillea (bamunuja Asteraceae) cy OrofHE 3a Tajembe, jep Cy 0e3 moceOHux
ycnoBa 3a cranumreM (Kisgeci, Jelaci¢, Beatovi¢, 2009). Mehytum, nmpema Capuhy (1989),
rajeme BpcTa OBOra poja ,,3acaji Hije HeOIX0HO, jep UX UMa JI0CTa CAMOHHMKIINX y npupoau‘. C
JpyTe CTpaHe, UCTHU ayTOp HAIIOMHIGE Ja MOCTOjH cBe Beha moTpaxma 3a M3BO30M OHHMX COPTH
XajydKe TpaBe Koje cy ca moBehaHuM caapikajeM eTapcKor yJba M Ja C€ HeHa MPOU3BO/HkA Y
CBETy ycMepaBa Ka rajemy oBakBux copti. C TUM y Besu, 3HayajaH je moxaTtak aa CpOuja mma
YCIIOBE 3a YCIIEIIHO rajemhe KBATUTETHUX COPTU BpcTa pona Achillea.

Bpcre poma Seseli (pammmuja Apiaceae) omabpaHe cy 3axBajbyjyhl NPETXOJTHUM
UCTpaXWBamkUMa Ha cycenHuMm mnoapydjuma (Miladinovi¢, Ili¢, Mihajilov-Krstev, Jovic,
Markovi¢, 2014; Stankov Jovanovi¢ et al., 2016), y kojuMa je yTBp)EHO BEIHMKO HPUCYCTBO
KOMIIOHEHTH €TapCKOr yJba KOje MOTy Ja YTUYy Ha 3ayCTaBJbalbeé MAaJUTHUX Ipoleca y
OpraHu3My YOBEKa.

Cse uetupu Bpcte Gamuinje Lamiaceae, ogabpaHe 3a OBy CTyIHjy, Hajla3e Cc€ Ha CIUCKY
3amtuheHnx BpcTa. buxoBuM yBol)emeM y MITaHTaKHO Tajemhe 3alITUTHIIC OM ce TOoMmyJanuje Ha
NPUPOJHUM CTAaHMUIITHMA OJf MPEKOMEpHE eKCIUIoaTaluje, INTO je W jelaH OJ IMJbeBa OBe
CTymje.

CBe omabpane BpcTe MOUYMIbY OOMIIHO Ja IBETAjy Of cpeauHe jyHa (momyOwura), Kpaja
jyHa (KyTa XajIy4uia, xajIrydka TpaBa, IeBECHIbE, IUNTAHMHCKU YMCTall, TpaBa MBa), MM MMOYETKA
jyna (pTamCKM 4Yaj), Kaja je U3BPIICHO U HHXOBO CaKyIubame y IIMpoTCKOM OKpyry.
Cakyrubame OMJbaka BPIIICHO je TI0 TOILUIOM M CYBOM BPEMEHY, Makazama, a fopajaa (Cymemne) Ha
MIPOCTOPY MOJHONPUBPEIHOT Ta3AMHCTRA ,, [ [BeTkoBuh* y [Tupoty (ciuke 2, 3 u 4).

Excrpakupja erapckux yJjba oOJaOpaHMX BpCTa JIEKOBUTOI M apOMaTHYHOr OuJba
U3BpILEHA j€ XHUAPOJECTUIALMjOM ocyleHor ousbHor Matepujana (150-300 g), metomom 1o

Knesenuepy, y Tpajamy 2-3 9aca, a 3aTUM YTBpl)eH IPUHOC TOOHjCHOT yJha.
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Crnuka 1. [TpocTopHu npHKa3 JIOKAIUTETa 0a0paHUX BPCTA JICKOBUTOT ¥ apOMaTHYHOT OMJba Ha KOjUMa
je cakyIJbeH OMJbHH MaTepHjaj 3a aHaiuu3e (03Hake Ousbaka MpuKa3eHe cy y Tabenu 1)

Jlerenpa:
damunmja Asteraceae damunmja Apiaceae ®damunmja Lamiaceae
1. Achillea clypeolata Sm. 5. Seseli libanotis Cr. 7. Satureja montana L.
(xyTa xajmydunna) (TmGaHOTHC) (pramcku 4aj)
2. Achillea coarctata Poir. 6. Seseli pallasi Besser 8. Sideritis montana L.
(>kyTa Xajmydua) (meBecuibe) (TUTAaHWHCKH YHCTAIT)
3. Achillea crithmifolia Waldst. & Kit. 9. Teucrium chamaedrys L.
(MOTPOKOJIUCTHH je3WUaK) (momyoura)
4. Achillea millefolium L. 10. Teucrium montanum L.
(xajmydka TpaBa) (TpaBa uBa)
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TaGena 1. I'eorpadcko-eKoomKe KapaKTEpPUCTHKE JIOKATUTETa 0JabpaHuX BPCTa JIEKOBUTOT U
apomaTtnyHor Ouska [IupoTckor okpyra

sk Hanm.
Pen. Mupu Koopunate Bayuep
Bpcra VKM JIOKaJIUTET BHUCHHA Haru6 T'eoomika moajora
6poj JIOKAJINTET (HMN)
N E M.H.B.
damunuja Asteraceae
1. *Achillea clypeolata Buamy — Buankosair 4772811 | 7655653 1065 25° JIOJIOMHTH, 16252
Crapa riaHiHa Kpeumbali, JanopIu
2. Achillea coarctata OKOJIMHA Kozapuna 4766583 | 7646951 627 15° JIOJIOMHUTH, 16251
Jumutposrpana Kpeumbali, Janopiu
3. Achillea crithmifolia Bramika mianuna IIpucjan 4774175 | 7627698 628 paBHO Kpeumaly, 16249
JIOJIOMHTH, KJIACTUTU
4. *Achillea millefolium OKOJIMHA Cmmtoseko jesepo | 4771216 | 7650912 718 0-5° Kpeumalli, 16250
JnmurtpoBrpaza JIOJIOMHTH, KIIACTUTH,
YIIJbEBU
damunmja Apiaceae
5. Seseli libanotis Crapa naHuHa ApOume, 4796210 | 7644125 1245 - Kpeumaly, 16257
JlparaHoB Bpx JIOJIOMHTH, KJIACTUTH,
YIIbEBU
6. Seseli pallasi Bupnnu Oxoiraectn ['abap, | 4782383 | 7643652 715 35-40° JIOJIOMHTH, 16247
ceno Pcosrum Kpeumall, JanopIu
®Oammuja Lamiaceae
7. *Satureja montana Bumy Lpuu Bpx 4783280 | 7634816 1127 - KPEUHHaLlH, I0TIOMHUTH, 16255
KIIACTUTH, YTIbEBU
8. *Sideritis montana Brarka ruianuHa Tlpucjan 4775063 | 7627948 504 10-12° | xmacrury, kpeumany, | 16246
yrajb
9. *Teucrium chamaedrys | Bnamxa niuanuaa TIpucjan 4774175 | 7627698 628 PaBHO | KJIACTUTH, Kpeumarw, | 16254
yrajb
10. | *Teucrium montanum Bramika nianuna IIpucjan 4775003 | 7627948 504 10-12° | xmacrury, kpeumany, | 16253
yrajb

*BpCTe KOje ce Halla3e Ha CIMCKY 3amTuheHnx BpeTa, npeMa [IpaBHiIHEKY O MPOTJIallehy U 3alTUTH CTporo 3amTuhenux u 3amruheHux
JIMBJbUX BpCTa OMIbaka, )KUBOTHIbA U IJbKBA (,,Ciyk0enu rnacuuk Pemyonuke Cpbuje”, 6p. 5/2010, 47/2011, 32/2016 u 98/2016).

**Koopaunare: EPSG: 3909 — MGI 1901/Balkans Zone 7

HcnutuBame XeMHjCKOT cacTaBa €TapCKUX yJba ypaheHo je racHoM XxpomMartorpadujom-

MaceHoM criektpometpujoM (GC-MS).

N

Crnuka 2. bpame niaHuHCKOT Cmuka 3. CakynbeHa xKyTa
guctana (Sideritis montana) xajayunna (Achillea coarctata)
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Crnuxka 4. Cymeme XyTHx
xajayunna (4. clypeolatan A.
coarctata)




Cnuka 5. OcyieH OMbHU Cnuka 6. OcymeH OubHA

Martepujai noxyoune MaTepHjaj INTAaHUHCKOT
(Teucrium chamaedrys)y grcTana
KUYAHOM pamy (Sideritis montana)
PE3VJITATU U ANMCKYCUJA

Hajsehu npuHOC erapckux ysba KOHCTaTOBaH je Koxa cieachux Bpcra: S. libanotis
(1,40%), A. crithmifolia (0,94%), Satureja montana (0,30%) u A. millefolium (0,25%), nox je
KoJ octayux Bpcra 6uo ciabd (0,02-0,07%) (tabena 2).

VY erapckoMm yipy Achillea clypeolata w3 TIupoTckor okpyra M30J0BaHE Cy 73 XEMH]jCKE
kommoHeHTe. OxcurenoBanu MoHoreprnern (OM) unne 56,3% eTapckor yjba OBE BPCTE, JOK Cy
MOHOTEpPIEHCKH yriboBogoHunu (MVY) cnabo 3actynseenu (4,3%). Kon ceckBurepnena taxohe
noMuHHpPaAjy okcureHoBane kommonente (OC, 28,0%) nan yrisoBomonuiuma (CY, cBera 4,5%).
Mel)y TeprneHCKUM KOMIIOHEHTamMa JIOMHWHHpPA]y OKCHI€HOBAaHM MOHOTepmneHu: 1,8 mmHeon
(32,0%), xkamdop (4,9%), mpanc-Bepdbenon (4,9%) u ceckBurepnenu: enemon (7,8%) u anda-
eynesmodn (8,9%), koju cBu 3ajeqHo ynHe 58,5% yiba (cnuka 8.1). Tepnencku npodui (riaBHUX
KOMIIOHEHTH) A. clypeolata w3 ITupoTckor okpyra paznukyje ce o1 oHor u3 bocunerpana (Simic,
Pali¢, Randjelovi¢, 2005), jep y oBoM apyroM IToMHUHUpa]y mpaHc-y-oucadoner (17,9%), 3atum
1,8 uuneon (16,0%), 6opueon (11,9%) u kapuodunen oxcun (11,5%).

VY erapckoM yiby Achillea coarctata n3 Iluporckor okpyra uzonoBane cy 102 xemujcke
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koMroHeHTe. OkcureHoBanu MoHotepneHu (OM) uune 64,4% erapckor ysba OBe BpPCTE, JI0K Cy
MOHOTEpPIEHCKH yriboBonoHUIM (MY) cnmabo 3actymbenu (5%). Mely ceckBurepnennma
Takohe nomuHupajy okcurenoBane kommnonenre (OC, 11,9%) nan yrssoBogonunuma (CY, ceera
1,8%). Melhy riaBHUM KOMIIOHEHTamMa JOMMHHUPA]y OKCUI'€HOBAaHM MOHOTepreHu: u 1o 1,8
mHeon (28,5%), xkamdop (12,2%) u xapuodunen okcun (2,7%). xoju 3ajenuo unne 43,4% yiba
(cnuka 8.2). MehytumMm, y TepneHckoMm npoduty 4. coarctata w3 oxonuae Huma (CenuueBuna),
oOuTHMje KoMIIOHeHTe ¢y KapruoduieH okcun (9%), 3atum 1,8 uuneon (8,5%) u mpanc-naHanon
okceunt (7,2%). Takohe, caagpxaj kamdopa je Huzak (5,1%) (Simié, Pali¢, Vajs, Milosavljevic,

Djokovié. 1999).

Tabemna 2. [IpurOc eTapckor yipa (%) ogadpaHnX BpCcTa JIEKOBUTOT M apOMaTHIHOT OMiba

[Tpunoc
dammja Bpcta €TapCKoT yJha
(%)
Achillea clypeolata 0,04
Achillea coarctata 0,04
Asteraceae Achillea crithmifolia 0,94
Achillea millefolium 0,25
Seseli libanotis 1,40
Apiaceae
Seseli pallasii 0,02
Satureja montana 0,30
Sideritis montana 0,03
Lamiaceae Teucrium chamaedrys 0,07
Teucrium montanum 0,05

VY erapckoMm yiby Achillea crithmifolia w3onoBana je 71 XemHjcka KOMITOHEHTA.
OxcurenoBanu MoHotepneHu (OM) uune 73,9% yiba, 10K Cy MOHOTEPIEHCKH YTJbOBOJOHUIIH
(MY) cnabo 3actymbenu (11,8%). Mely ceckBurepriennma. okcurenopane kommonente (OC,
0,9%) yHEeKoJIMKO cy ciiabuje 3acTyribeHe of yriboBogonuka (CY, 1,3%). Y npodwury riaBHUX
XEMHJCKHUX KOMIIOHEHTH IOMUHHPA]y OKCUT€HOBaHU MOHoTeprnenu: 1,8 uuneon (15,4%), mpanc-

xpuzantenun auerar (10,7%), yuc-xpuzantenon (10,5%), apremusuja ketoH (8,8%) u xamdop
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(8,7%). xoju 3ajenno ynne 54,1% yipa (cnuka 8.3). Y etapckoM yivy A. crithmifolia n3 oxonuHe
Huma (CuheBauka ximcypa) momunupajy O6opaeon (21,1%), 1,8 mmueon (15,2%) u xamdop
(5,9%) (Smelcerovi¢, Lamshoeft, Radulovic, Ilic, Palic, 2010).

VY erapckoM yJby Xajayudke Tpase, Achillea millefolium, n3onoBane cy 82 xemujcke
koMmroHeHTe. OkcureHoBaHu MoHoTeprnieHn (OM) umne 37,7% yiba, TOK Cy MOHOTEPHEHCKHU
yriboBofonuI (MVY) cnabuje 3actynsbenu (12,7%) (rpadukon 1.4). Mely ceckButepnenuma,
okcurenoBane kommnonente (OC, 16,8%) HemTo cy ciiabuje 3acTymbeHe o1 yriboBogoruka (CVY,
21,6%). Y xemHjckoM NpoQuily IIaBHUX KOMIOHEHTH JOMHUHUPA]y MOHOTEepreHu: 1,8 nuHeod
(9,9%), [-nunen (5,5%) u nuneputoH (5,3%), Ka0 M CECKBUTEPIICHH: mpaHc-KapuohuicH
(7,6%). 6opueon (3,7%) u xamdop (1,9%), koju 3ajemHo umnae 33,9% yma (ciuka 8.4). A.
millefolium w3 oxonune Huma (CuheBauka kiucypa) y TepHEeHCKOM MNpoduiay HMMa BHILIU
caapxaj 1,8 mureona (28,8%), kamdopa (11,0%), kao u 6opreona (5,9%) anu ciaudan caapixaj
S-nnena (5,4%) (Smelcerovié et al., 2010).

Cse uetupu ucnutane Bpcte pona Achillea (Asteraceae) u3 I[IupoTCKOT OKpyra CIudHe
Cy IO TOMHMHAIM]H WX 3Ha4ajHOj oOmmHOCTH 1,8 nmHeona. kao u kamdopa (kampop nuMajy cBe
UCTIUTHBAHEe BpcTe, ocuM A. millefolium). a pasmukyjy ce MO 3HA4YajHOM CaApXKajy mpauc-
BepOeHoma u a-eynesmona (4. clypeolata), napa-menta-1.5-guen-8-ona (A. coarctata), yuc-
XpU3aHTEHONIA. Mpaxc-XpU3aHTEHWJI aleraTa W apreMusuja kertoHa (4. crithmifolia) wu
repmakpena JI. f-nuHeHa. mUnepuToHa u mpanc-kapuobunena (4. millefolium).

1,8 [{uHeon, kKoju je 3a0enekeH y 3HATHOM IMPOLCHTY Yy YIby poaa Achillea y Tluporckom
OKpYTy, MOXE Jla Cc€ KOPHCTH y NpexpamMOeHO] WHIYCTPHjH 3a apoMaTH3alHjy TEeKapCKhuX
MpOM3BOJa, Y MECHO] MHIYCTPUJH 3a apoMaTH3allijy MeCHUX mpepaheBuHa, y HHIYCTPH]U
JIyBaHAa W Yy TPAJUIMOHAIHO] MEIMIMHU 32 TPETMAaH U JICUCHC PECIUPATOPHUX HH(DEKIHja.
Kampop, xoju je takohe y 3HaATHOM MpOIEHTY 3a0eiekeH y CBUM HCIHUTaHHM BpcTaMa poja
Achillea y TIupoTckoM OKpYTYy, MOXKE Jia MOCTYKH 32 YTPJhaBambe y KOXKY MPOTUB peyMaTU3Ma,
HEypaJlTHja U MUjalTHja.

VY erapckoMm yiby nubaHotuca, Seseli libanotis, n3onoBano je ykymHo 80 XeMH]jCKHX
KOMIIOHEHTU. JIOMUHHpPAjy CECKBHTEPIIEHCKM W MOHOTEpIeHCKH yriboBogoHunu (CY u MY,
62,5% u 14,0%, pecri.), TOK Cy OKCHT€HOBAaHH MOHO- M CECKBHTEPIICHH ClaOWje 3aCTyIJbCHH

(OM u OC, 0,8% u 13,0%, pecn.). Y TeprneHCcKOM NpoQuily TJIaBHUX KOMIOHEHTH JOMUHHPA]Y:
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[-enemen (26,4%), f-kapuoduieH (9,9%), a-nunen (8,6%), kao 1 a-6ucadonon (6,8%) (cnuka
9.1). One 3ajenno uuHe 51,7% yiba. 3axBasbyjyhin 3HaUajHOM TPOICHTY [-eleMeHa, €TapCKO
yJbe NHOAHOTHCAa MOXKE Ce KOPUCTUTH y TEpanuju MaJIUrHUX o0osbema. PaHuja mcTpakupama
eTapcKux yJba nubaHotuca u3 [TupoTckor okpyra ykasana cy Ha Buiie f-enemena (40,4%), a

Mame [-kaprodmieHa u a-nunena (Miladinovic et al., 2014).

1. Achillea clypeolata 2. Achillea coarctata

H 1,8-umHeon

ramdop B kapuohUAeH oKcHp,
w TpaHc-sepbeHon m 1,8-uuHeon
enemon 'Kampop

anda-eyaesmon actann

ocTano

‘4,9

39 7.8

]

3. Achillea crithmifolia

m 1,8-unuHeon
Kamdop

1 LLMC-XpW3aHTEHON

B TPaHC-XpPU3aHTEHWA
auerar

apTemu3nja KeTOH

ocTano

Cruka 8. ['TaBHE XeMUjCKe KOMIIOHEHTE €TapcKor yiba 01a0panux BpcTa amuinje Asteraceae

Jlerenna:
- 1.8 — niuHeoT; - kamdop; - TpaHC BepOCHOIT; - €JIEMOJT; - O-eYIe3MOIT;
Bl - KaprohuieH-OKCH/T; - e xpuzantenon;, MM - TpaHC XpU3AHTEHIT alleTarT;
- apTeMH3Hja KeTOH; - OopHeoyn; WM - fnuHeH; MM - IMICPHUTOH;
Bl - TpaHC KapruohuUIIcH; - ocTa’o.
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VY erapckoMm yiby neBecusba, Seseli pallasii, n3onoBaHe cy YKymHO 74 XeMHjcKe
KOMIIOHEHTe. MOHOTepIeHn AOMUHMpPAjy, HApouuTo yriboBojgoHui (MY, 47,1%), anu ce y
3HATHOM TIPOLEHTYy Oenexe U ceckBuUTepneHcku yriboBogonumu (CY, 19,5%), mok cy
OKCUTEHOBAaHU MOHO- U ceckBuUTeprneHu ciabuje 3actymbeHu (OM u OC, 10,2% u 12,8%, tum
penom). Mehy TeprneHCKMM KOMITOHEHTama JOMUHHpajy: iuMoHeH (12,2%), f-enemen (8,0%),
mupteH (7,7%), napa-mumer (7,5%) u cabunen (6,8%) (cimka 9.2). One 3ajenno unue 42,2%
eTapckor yiba (ciuka 9.2). JIuMOHeH MoKe Ja MOCIYy’KH Ka0 CUPOBHHA 32 U3pajy KO3METUUKUX
NpoM3BO/a, a [-eJeMeH y Tepanuju ManurHux Oosectu. JleBecusbe w3 ucroune CpOuje
(;moxanurer Kpapibe) uma HajBuie o-nusHeHa (27,3%), Hemto mMame JuMoHeHa (9,5%), kao u
3HavajHe KoimuymHe S-kapuodwmieHa (4,8%) (Stankov Jovanovi¢ et al., 2016). Konmnunna o-
nuHeHa (48,2%) Beha je xox nesecusba u3 gonune [leka (uctouna Cpouja) (Cypyuuh, 2019) y
OJIHOCY Ha HcTpakuBamwa y [IuporckoM okpyry. OBaj XeMOTHIN U3 JIUTEPAType UMa M 3Ha4YajHy

konnuuHy repmakpena J{ (4,1%) u kapuodunen oxcuaa (4,4%).

1. Seseli libanotis 2. Seseli pallasii

6,8

Cruka 9. 'maBHe XeMHjCcKe KOMITOHEHTE €TapCKOT yJba 0jabpaHnx Bpcra Gamimimje Apiaceae

Jlerenpga:
B — feneven; WM - f-xapuoduicH; WMl - Q-TIMHEH; - a-6ucaboJIon;
BN - cabunen; WM - mupreH; Bl - mapa-1UMeH; - JJUMOHEH; - OCTalo.
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O6e wucnutuBane BpcTe Gamuiuje Apiaceae u3 Iluporckor oxpyra, JubOaHOTHC U
JIeBECUIbE, Y TPOQIITY TIaBHUX TEPIIECHCKUX KOMIIOHEHTH CalpiKe [-eleMeH, KOjer MMa BHIIEC
KOJl IubaHOTHCAa HEro Koj aeBecusba (26,4% u 8,0%, pecm.). Kox nmeBecuspa HajoOMIHHja
KOMITOHEHTa je TuMoHeH (12,2%), anu oOMIIHO Cy NPUCYTHU U caOUHEH, MUPLIEH U napa-1uuMeH,
KOJH M30CTa]y y YJbY JTHOAHOTHCA.

VY eTtapckoM yiby pTamCKOT 4aja, Satureja montana, w3 IIMpOTCKOT OKpyra M30JIOBAHO j€
YKynHO 56 XeMHJCKMX KOMIOHEHTH. JIOMHUHUpajy MOHOTEpPIEHH, MU TO MOHOTEPIECHCKHU
yripoBogoHuIM (MY, 34,1%), a HapouuTo Cy OOMIHH CECKBUTEPHEHCKH yriboBomoHUIM (CVY,
50,3%), MoK Cy OKCHTEHOBAaHU MOHO- U CECKBUTEpIICHN Omimu crnaduje 3actymbeHu (OM u OC,
14,1% u 1,2%, pecn.). Mehy TeprneHckMM KOMIOHEHTama JIOMUHHUpaJy: repaHuon (27,8%),
aumoneH (10,6%), nunanon (8,1%), napa-uumen (7,4%) u repmakpen [l (6,6%) (ciuka 10.1).
Omne 3ajenHo unne 60,5% ypa.

['epannon ¥ JTUMOHEH, Kao IJIaBHE KOMIIOHEHTE €TapCKOr yJba PTAamCKOT 4aja, MOTY Ja
MOCITy’K€ Kao CHPOBHMHE 3a M3paay KO3METHYKHX MPOU3BOJA U TO: TePaHHUol, 3a MOOOJbLIAHkE
MUpHCAa KO3METUYKUX IMPOU3BOJA, Tj. Ka0 MHPUCHA KOMIIOHEHTa y u3pagu mnapheMCKux
KOMIIO3HUIIMja, a TUMOHEH Kao ctabuimuzarop Mupuca. Ynopehyjyhu xemujcke npoduie riaaBHUX
TEPIICHCKUX KOMIIOHEHTH pTamCcKor 4aja (Satureja montana) w3 Iluporckor oxpyra ca
pe3ysTaTuma J0 KOJUX Cy JIOILIN MeToJama €KCTPaKI[fje eTapCKor yJba KOJUUHUHA napa-uuMeHa
je Omna ciudHa, alnM KapBakpoJd y pe3yliTaTuMa oBe cTyauje Huje Ouo 3abenexen (Vidovid,
Zekovi¢, Marosanovi¢, Pandurevi¢ Todorovi¢, Vladi¢, 2014). ¥V excTpaktuma Apyrux y3opaka
PTamkCKOT Yaja, OCUM KapBakpoJa, uma u 6opreona (Vladi¢ et al., 2017).

Y erapckoM yJby IIIAHUHCKOT 4YHCTana, Sideritis montana, w3 Iluporckor okpyra
n30J0BaHO je 88 XeMHjCKuX KOMMOHEHTH. CEeCKBUTEPIICHH JOMHHHPA]y. HApPOUYUTO
yriboBoaoHuIM (CY, 64,1%), HO Oenexxu ce U 3HaTaH caapxkaj okcureHoBanux aureprnena (O/],
13,7%). Meby TeprieHCKMM KOMIIOHEHTaMa JTOMUHHPa]y: repmakper [ (41,5%), f-kapuodusieH
(8,4%), u 8,13-abueranuen-18-on1 (8,3%) (cnmuka 10.2). One 3ajeqHo umne 58,2% yiba.
['epmakpen I, ka0 riaBHa KOMIIOHEHTa €TapCKOT yJba, MOXE CE€ M30JI0OBATH U KOPHCTUTH Kao
AQHTUMHKPOOHO Y MHCEKTHIUIHO CPENICTBO, IOK 3HAYAjHO NPUCYCTBO [-KapropuiieHa y cacTaBy
€TapCKOr yJba MJIAaHMHCKOT YHCTala Moxe J1a Hale mpuMeny y napbumepuju. Y pesyinratuma u3

jyrouctouHe CpOuje youyaBa ce 3Ha4yajHa KOJIWYHHA mpanc-repannona (26,1%), tumona (10,3%)
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u mpanc-repanun anerara (7,6%) (Miladinovi¢ et al., 2012), nok je y mnpe3eHTOBaHUM

pesynratuma u3pakeHa u konuanHa 8.13-adueranuen-18-oma (8,3%) (Vladic et al. 2017).

1. Satureja montana 2. Sideritis montana
7.4 8,4
10,6
8,1
"f:li 415
4 :
4
ca(‘p
b 27,8 ﬁ'ﬁ;qf \
" 8,3
3. Teucrium chamaedrys 4. Teucrium montanum
5,3 46

58 m cabuHeH

m GeTa-KapuoduneH
B TpaHc-GeTa-GapHeseH
repmarpeH [
fenTa-KagnHeH
11,9 ® anda-bucabonon

crobyHon

OCTano
25,8 6,9
5,6 78

Cruka 10. I'1aBHe XeMHjcKke KOMIIOHEHTE €TapcKorT yiba oJadpaHux Bpcta ¢pamuiuje Lamiaceae

Jlerenpa:
- 1apa IUMeH; - TNMOHEH; - muHanon; MM - TepaHnoN; - repmakpeH /{;
Bl - fxapuodpunen; M- 8.13-abueranuen-18-om; MM - [-TIMHCH; - 0-XyMYJIEH;
- cabunen; WM — tpanc—/-apHeseH; - O-kamuHeH;, M- -6ucabouor;
- CXHOOYHOI; - ocTalo.

VY erapckom yipy moxyoune, Teucrium chamaedrys, n3 IIupoTcKor OKpyra M30JI0BaHO j€
YKyInHO 65 XeMHjcKUX KOMIOHEHTH. CeCKBUTEpPIEHH AOMUHUPA]Yy, HAPOUUTO YIIHOBOJOHUIU

(CVY, 82,8%), anmu umMa ¥ MOHOTEPIEHCKUX yriboBogoHUKa (MY, 9,3%), MoK Cy OKCHUTeHOBaHU
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MOHO- M ceckBuTeprieHn cmabuje 3actymbern (OM u OC, 1,1% u 3,9%, pecn.). Mehy
TEPICHCKUM KOMIIOHCHTaMa JoMHHUpajy: [-kapuoduneH (33,1%), repmakpen [ (25,8%), o-
xymyJieH (6,9%) u f-nunen (5,3%) (ciuka 10.3). One 3ajeano yune 71,1% ysba. 300r BHCOKOT
npoiieHTa [-kapuouiieHa, eTapcko yJbe MoayOuile MOXe Ja ce KOPHCTH y MappuMepHjCcKoj
UHIYCTPUjH, a 3axBajbyjyhu mnpucyctBy repmakpeHa J| moxe na Hahe mnpumMeHy Kao
AHTUMUKPOOHO U MHCEKTHUIIUAHO CpeAcTBO. Y pesynraruma u3 Cpouje u Lpae ['ope 3HauajHa je
konmunHa a-nmHeHa (5,3%) u kapuodwten okcuna (5,5%) (Kovacevic, Lakusic, Ristic, 2001).

VY erapckoM yiby TpaBe uBe, Teucrium montanum, W30J0BaHO je YKYyMHO 90 XEMH]jCKHX
KoMroHeHTH. CEeCKBUTEPIICHU JTIOMUHUPA]Y, HapouuTo yriboBogouuim (CY, 52,5%), anu uma u
okcureHoBanux cecksureprieHa (OC, 27,2%). Mel)y TeprneHCKMM KOMIIOHEHTaMa JIOMHUHUPA]y:
repmakper | (11,9%), f-xapuodunen (9,8%), a-6ucadonon (7,8%), kao u mpanc-f-bapHeseHn
(7,7%) (cmuka 10.4). One 3ajenno umHe 37,2% yspa. 3axBasbyjyhm BHCOKOM TPOIICHTY
repmakpena [l, erapcko yJjbe TpaBe UBE MOKE J1a TIOCTYKH Ka0 aHTUMUKPOOHO M MHCEKTUIIMIHO
CpEe/ICTBO, IIOK 3axBaJbyjyhum mpucycTBy [-KapuopuiieHa MoOXxe jaa mpoHahe moreHuujanHy
npuMeHy y nmap@umMepHjckoj HHAYCTpUju. Y pesyaTtatuma u3 jyrozamanne Cpouje (JagoBHHK)
yodaBa ce 3Ha4yajHa KoiauunHa o-kaauHena (17,2%), [f-cenunena (8,2%) u a-xanakopena (5,0%)
(Vukovi¢, Milosevi¢, Sukdolak, Soluji¢, 2007, 2008). V jomr HekuM HUCTpaxkuBamuMa Mmely
OOUITHUjUM KOMIOHeHTama cy u a-nuHeH (4,0%) u r-myponon (4,2%) (Radulovi¢, Dekic,

Joksovi¢ & Vukicevi¢, 2012).

3AKJbYUIIU

Jlecer BpcTa JEKOBUTHX M apoMaTHUYHHX Ousbaka y I[IMpPOTCKOM OKpYyry KoJa KOjuxX je
WCTIUTAaH KBAaHTUTET W KBAJUTATUBHU CAacTaB €TapCKOT yJba MPHUMANajy TpuMa (amuimjama
Asteraceae (Achillea clypeolata, Achillea coarctata, Achillea crithmifolia w Achillea
millefolium), Apiaceae (Seseli libanotis n Seseli pallasii) u dbamunuju Lamiaceae (Satureja
montana, Sideritis montana, Teucrium chamaedrys n Teucrium montanum).

VY mornexy KBaHTHTETa, Ka0 M KBAIMTATHBHOT CacTaBa €TApCKUX yJba Koi ucrnuTaHux 10
Bpcra y [InpoTckoM okpyTy 3akbydeHo je cienehe:

e 3HayajaH NPUHOC €TAPCKOT yJba UMajy: Seseli libanotis (1,40%), Achillea crithmifolia
(0,94%), Satureja montana (0,30%) u Achillea millefolium (0,25%).
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e VY XEMHJCKOM cacTaBy €TapCKOT yJba poaa Achillea nnentuduxoaHo je usmehy 71
no 102 xommonente. JlomuHHpajy okcureHoBanu mMonotepnenu (37,7% - 73,9%).
Hajo6unuuju je 1.8 muneon ( 9,9% - 32,0%).

e VYV XeMHJCKOM cacTaBy eTapckor yyba poaa Seseli uaeHtupuxoano je 74-80
KOMITOHEHTH. J[OMUHMpajy CECKBUTEPIEHCKH M MOHOTEPIICHCKH YTJHOBOJOHUIIH, a
HajoOmnHuju je f-enemed (12,2% - 26,4%).

e V erapckuMm yieuMa damuimje Lamiaceae: Satureja montana, Sideritis montana,
Teucrium chamaedrys w T. montanum wunentuduxkoBano je 56, 88, 65 u 90
KOMITOHEHTH, PECII.

o Kon Satureja montana noMuHHMpajy MOHOTEPIEHH, a KOJA IIpeocTalie TpH
CECKBUTEPIICHU.

e JloMuHaHTHE KOMMOHEHTE cy: repanuon (27,8%), repmakpen [ (41,5% u 11,9%) u
Pxapuodpunen (33,1%) won Satureja montana, Sideritis montana, Teucrium
montanum M Teucrium chamaedrys, peci.

e Koa ckopo cBux 10 ananm3upanux Bpcra [luporckor okpyra yTBpheH je jeJUHCTBEH

TEPIIEHCKHU MPO(UI €eTapCKUX yJba.

3axBajHocT: VcTpaxuBame je pealn30BaHO y OKBUpPY Ipojekra ,,Pa3Boj TEXHHUYKO-
TEXHOJIOIIKAX MOJIENIa TIPOU3BOEC U MPUMapHE Npepajie JEKOBUTOT M apOMATUYHOT OWJba y
pypaimHuM kpajeBuma CpoOuje, y by MPOAYKTHBHOT 3amollbaBamka cTaHoBHUINTBA ([TupoTcku
OKpyr)“. Koju je (uHaHCHpao MUHHCTApPCTBO MOJHONPHUBPEE, MIYMapCcTBa U BOJIOIPHUBPEIC

Peny6nuke CpOuje — Yrpasa 3a arpapna miahama (2021-2022).
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