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ITona3ue ocHOBE HAayYYHC ITOJIMTHUKE YacoIlrica

Yaconuc ,,ETHOOOTaHMKA“ 00jaBibyje pamoBe u3 oOnactu OOTaHWKE, €THOOOTAHHKE,
¢usmonornje u  (GUTOXEMHje JIGKOBUTOr Owmiba, (Qurorepanuje, durodapmaiuje u
dapmakornosuje. ETHOOOTaHMKa MoApasyMeBa TpaJWLIMOHAIIHY ymoTpeOy Ouibaka Ol CTpaHe
YOBEKa, OJHOCHO KaKO C€ ayTOXTOHE OMIJbKE KOPHUCTE y Pa3IMYUTHM KyJITypama U JpYILITBHMA,
npe cBera 3a 1) jeuewe Jbyau U AoMahuX )KMBOTUHA, 2) MPUPOIHO) KO3METHUIIH, 3) Y UCXPaHH,
M3pajy 3a4MHA ¥ TOMONHUX CpejcTaBa 3a KOH3EpBHpame XpaHe, 4) crpaBibamky 00ja 3a BYHY,
TkaHuHe W ozehy, 5) kao orpes, rpahjeBUHCKM MaTepujal W 3a HU3pady HamemTaja, 6) y
TpaaUIMOHAIHO] KyATypu U ¢onkimopy ca cienchum acmektuma: a) 3a onpehene obuuaje,
o0pejie, BepcKe NPUITNKE U MarujcKke cBpxe, 0) HAPOJIHU HA3UBH OMJbakKa, B) GUTOOPHAMEHTHKA Y
TKaby U BE3€iYy U I') HapOJHa KIM)KEBHOCT.

1) IlapctBo Owmipaka ce o cTpaHe JbYIM Tpe CBEra KOPUCTH Kao Haj3HAYajHUJH
NMPHUPOIHHU pecypc JEeKOBUTHUX cyncTaHmu. Yacomuc 06jaBibyje paoBe 0 UCTOPHjH YINOTpede
JIeKOBUTUX OWJbaka, Ka0 U O CaBpeMEHOj (UTOTEepanuju, Koja MMa HAYYHH M EMITUPUjCKU
NPUCTYT Y KopuIIhewy OMJBHHX Tperapara y Jieuelhy U MPEBEHIUjU 0O0JIeCTH, 1a Ha Ta] HAUWH
MO3KE J1a CIY’KU Kao J0MyHa CaBPEMEHO) XyMaHO] U BETEPHUHAPCKO) MEAUIMHU. TpaauliiOHAIHO
3HaWkE O JIGKOBUTOM [IEjCTBY OMJbaKa, Yje MPUKYyIJbamkhe, 00paay U JOKYMEHTOBaHkE HACTOJUMO
Jla TOKPEHEMO YacOoIHMCOM, MOTJIO O Ja MPpeCcTaBIha CBOjeBPCHY 0a3y mojaTaka, Ha OCHOBY KOje
ou Tpebano y Oyayhem mepruomy yCMepUTH XeMHUjCKa U (DapMaKoJIONIKa UCTPAKHBAKHA Y ITUIbY
nobujama ePUKACHUJUX WM HOBHX JICKOBA MNPOTHB 00JecTH KOX Jbyau u JaomMahux
JKHBOTHHHA.

2) V texHonoruju Kopuihema JEKOBUTOT OMiba MOCEOaH acHeKkT 3ay3uMma NMpUMeHa
Onbaka y NMpPUPOIHOj KO3METHIM Yy IIWJbY CIpaBJbara Ipernapara Ha 0a3u Ouspa 3a JIMYHY
XUTH]JEHY, HETY U yJIeNIlIaBame JUIa U Tela.

3) Yacomnuc o0jaBibyje U paioBe O CAMOHHKJIOM jeCTHBOM OMJbY, Kao U 0 u3paau Ooja,
3a4MHa U NoMOhHHUX cpeacTaBa 3a KOH3epBHpame XpaHe Ha 0a3u OMJbaka O] CTpaHEe YOBEKa.
VY cBeTcKkMM pa3zmepama, Or0TOBO 300T MPEHACEIHEHOCTH y MOjeIMHUM JIeJIOBUMA CBETA, CBE je
Beha koH3ymalruja He3apaBe XpaHe, onTepeheHe aaWTHBUMA, KOJH CYy INTETHHU IO 3APaBIbE
YOBEeKa M ONCTAaHAK YOBEUAHCTBA. TpajMIMOHAIHA 3HaKka O MPUMEHHU CAMOHHUKIUX OuJbaka y

UCXpaHH, Kao ¥ 0 ynoTpeOu Ousbaka 3a KOH3EepBHpame XpaHe (YMECTO CBE MPUCYTHHUUX aTUTHBA



Ha 0a3u xemuje), Moria Ou na Oyay jemaH On MpedycioBa 3a 3ApaBUjU KUBOT U OICTaHAK
goBeuaHCTBA. 300T TOora je JY»XKHOCT CBHUX HAac Ja M OBa 3Hama OTPrHEMO of 3abopama, jep
caBpeMeHe TeHepalrje HeJOBOJFHO TI03Ha]y MIOMEHYTE MIPUPOIHE PECYPCE U3 CBOje OKOJIMHE.

4) Jom jemaH on acmekara je TpaaullMOHATHA NMPUMEHEe Owsbaka 3a 0ojagucame BYHe,
TkaHuHa o onehe. Kao mpumep, Omsbke 3a 0ojerme HaAIEKO YYBEHOT MHPOTCKOT huimMa,
TpaIUIMOHAIHO Cy A00MjaHe o/ Ousbaka U3 OKOJIMHE MUPOTCKOT Kpaja.

5) OGopeHO APBO MOXKE Ja C€ MCKOPHCTH 3a OrpeB, Kao ApBHa rpaha waum 3a uzpany
HaMelTaja. MojiepHa JbyJCKa IHMBWIM3allMja CBE Mame KOPUCTH OMIbKE Kao Tpal)eBUHCKH
matepujasi. C apyre cTpaHe, Ha IUIAHETH 3€MJbHM IMOCTOje M TpyINe JbYAH, KOje jOIl KMBE Ha
MCKOHCKM HauuH, ydje cy Kyhe yrimaBHOM carpaljeHe o JpBHOI Marepujaja U Koje Moceryjy
3HaWka, KOja ce MpEeHOoce ca TeHepalldje Ha TeHepaldjy, O TOME Koje je ApBO HajooJbe 3a
KOHCTPYKIIM]y Kyhe y cmuciay HajOoJser BIIaKHa, YBPCTUHE M €IACTUYHOCTH, HajMarmbe
BOJIOTIPOITY CTJbUBOCTH, K20 OTHOPHOCTH Ha TPYJhCHE M HA IpBOjieJbHE HHCEKTe. OCUM TOTa, CBE
je Behe 3aHUMame 3a JPBO KA0 €KOJIOIIKKA MaTepHjall y TEXHOJIOTHJU U MIPOjeKTOBAaY HaMEIITaja
W TIpOM3BOJAa OJ JApBETa, 3a JpPBHE IMPOU3BOJAE Ca CTAaHOBHUINTA OIPXKHBOT pa3Boja M
crenu(pUIHOCTH PA3IUYUTHX BHJIOBA HMCKOpUIINEHa IPBHOT Marepujaja, Kao CHPOBHHE Y
WHIYCTPHUJCKOj TIpEepaau y OJHOCY Ha Jpyre MaTepujajiec Kao W 3a WIC]y HOBE WHIYCTPHjCKE
€KOJIOTH]e.

6) Yacomuc o6jaBibyje W pagoBe O 3HaueHy M (YHKUUJU OMJba Yy TPAAULMOHAIHO]
KyJaTypu u ¢oaxiaopy. TpanuironaiHa KyJITypa joln yBeK 4yBa MHOTA 3Hama. Eko-eTHONOTHja
J€ pU3HHIIA JOII YBEK HEJIOBOJFHO 0Opal)eHNX MCKYCTBEHUX Oo0Opa3alia moroToBO OHUX BE3aHMX 3a
JIEKOBUTO OMJbE U BETETAIIH]Y.

a) Jeman on acmekaTa 3Hama y TPaJUIMOHAIHO] KYATYpH je Kopuinhewme Ousbaka 3a
oapehene oOpene, Bepcke MpUJINMKe M Marujcke cBpxe. bribke cy mMmane BaXHY YJIOTy y
MHOTHM CBETCKHM MHUTOJIOTHjaMa W pellTHjaMa, Ma Cy MM IpHJaBaHa CBETa 3HAYCHa TOKOM
BekoBa. Jbyau cy mocMarpai XKMBOTHM LUKIYC OWJbaka, OJHOCHO HHXOBO HHIIAEKE, PACT,
pa3Boj W OAyMHpame, Ka0 U HUXOBY CHOCOOHOCT MPEKMBIbAaBakha HAa OCHOBY TOIMIIELMX
pUTMOBA MpoNafamka U 0KUBJbaBamka. 300T Tora Cy OMJbKE TocTale CMMOOIH pacTa, Iporaaama
n yckpcuyha. Hajcrapuju mehykynTypamHu cUMOOJWYKHM TPUKA3 CBEMHpa je OMO TpuKazaH
npeko crabdna. Y (oskiopy, KyATypH ¥ KEBUKEBHOCTH TI0jaBa JIPBETa )KUBOTA YECTO CE€ OJJHOCH

Ha OecMpTHOCT W IwIonHOCT. McTpakuBame yiore Ousbaka y KyJATypd U KOMIIQPATHBHO



u3y4yaBame CHUMOOJIMKE TOjeIMHMX OMJbaka y KyJTypama pasHuUX Hapoja Cy Takohe mpenmer
M3y4YaBama OBOT YaCOIUCa.

0) bepyhu jecTBO, JIEKOBUTO M YKPAacHO OWJbE, JbYH, a IPE CBEra KEHE Cy youdaBaje u
HETOBE OCOOMHE W NpeMa mhHMa ra uMeHoBase. HapoaHu Ha3mBH OW/baka ce pasiuKyjy y
pa3MUUUTEM ToApy4juMa. HapomHum cxBaTamuMa O HMMEHOBamby OWJbaka C€ IOJBIAYH
TpaaulMoHaIHA WIeHTUUKaIja ca OubeM. TepMuHONIOTHja eTHOOOTaHUKE je BeoMa Oorata u
pa3HOBpCHA. 3a HEeKe OMJbKE MOCTOjH IO HEKOJHKO Pa3IMYUTHX HApOTHUX WMeHa. Hapomnu
Ha3WBHU OJIpa)kaBajy Ca3HajJHO JOKHBJhaBamke JbYJIU O OMJbKama, Hajuenrhe mpemMa MopQoJIOTHjU
okpyxema. [Ipomec mpenmacka HapoJHMX Ha3uBa OWJbaka y HWMEHOCIIOB JbYyAW IOTHYE U3
HapOJHOT IoMMama Ousbaka, npe csera 1Beha (3a jxkeHcka uMeHa) u apeeha (3a MyIlIka UMEHa) U
CBEKOJIMKOT YBa)KaBamba MPUPOJIC.

B) PUTOOPHAMEHTHKA IPEACTaB/ba PU3HHUILY KPEATHBHOT UCKYCTBA Y TKABY H Be3emy
pu YeMy KpeaTopu, Hajuelrhe eHe, MaTepHjalu3yjy MPUPOAY KOjy 000xkaBajy kpo3 1sehe,
mumhe, Jo3uile, rpaHe, OykeTe, Koje YTKajy WM HaBeXy Ha KOIIyJbe, Iperaye, dapare,
pykaBuile, Mapame, nemkupe, huimve. Ha Taj HaumH, KpeaTopu yXHBajy M HCKa3yjy CBOjY
BE3aHOCT 3a MPHUPOAY U OnJbke. MaTepujaTHOM MPEeAMETY Aapyjy CBOjy MEPIEMIN]y MPUPOTHOT
CaBpIIECHCTBA, YMMe MoBehaBajy ecTeTcKy BpeJHOCT HOIIE U hunnma.

r) Hapoana xkmuxkeBHOCT (Ioe3Wja W TMpo3a) TNPEACTaB/ba JOII jelaH aCIeKT
TpaUIIMOHAIIHE KYJITYpe, Y KOjOj C€ ONMHUCY]y TPaaUIIMOHAIIHE OCOOMHE OMJbaKa, YMMe C€ Najy
BpEIHU TIPUJIO3H CBETCKO] HAPOHO] OAIITHHHU.

Yaconmc ,,ETHOOOTaHMKA® TEXKM MpOXKHMamky pasHUX HAYYHUX AWCHHUIUIMHA H
UCTPOXKMBAYKUX  MpaBala: eTHOOOTAHWYKHX, (UTOTEPANMjCKUX, €THO(APMaKOIOMIKHX,
€THOBETEPHHAPCKHUX, €THOJIOIIKHX, €THOJIMHT BUCTHYKHX, PETUTHO3HO-UCTOPH)CKUX,
KIbIDKEBHUX, CTHMOJIOIIKMX W CJI. W HACTOJU Ja IpEeNo3Ha M CIOjU aKaJeMCKa 3Hama MU
ynoTpeOHy npakcy. JIokyMeHTOBambEeM TpaIuIMOHATHUX 3Hakha O yIoTpeOn OMsbaka OTBapajy ce
npe cBera OpojHe MOryhHOCTH 3a HOBa Hay4yHa XeMHjCKa M (papMakoJIOlIKa MCTPaKUBamba, a
CaMHM THM M TIPOHAIAXKEHE HOBUX JIEKOBA 32 JICUCHE JbyIU U JoMahuX KUBOTHHbA, KA0 U HOBA
HUCTpaXMBamka y TEXHOJOTHJU Kopuithewma OWJbaka y MPUPOJHO] KO3METHUIH, TPeXpaMOeHO]
TEXHOJOTHjH, UHAYCTpUju O0ja, OPBHO] MHAYCTPUjU, KAO M MHOTE JApPYyre 4ujy MPaKTHUHY
IpUMEHY MOXEMO TEK Ja HacIyTHMO, jep 3Hamba M3 €KO-ETHOJIOTHje HUCY y JOBOJBHO] MEpH

MMPUKYIIJbCHA, HUTU CUCTCMATHU30BaHa.
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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
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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.
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XeMHjCKH CacTaB eTAPCKOr Y/ba JIEKOBUTOI U APOMATHYHOI 0MJbA -

ITupoTcku oKpyr

bubana M. Huxoauh!'", Mapuja C. Mapkosuh!, Coma 3. Bpaynosuh!, ®umun A.

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%)

34



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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Abstract: Preservation, improvement and sustainable use of the gene pool of forest fruit
trees in natural habitats is in line with the general interest of preserving Serbia’s biodiversity. A
multidisciplinary approach to studying the potential of these species and the opportunities they
provide is very significant. Forest fruit trees are important as progenitors of varieties and hybrids
of cultivated fruit trees and as rootstocks for grafting high-yielding varieties. The economic
aspect of the role of these species is reflected also in the quality of the trunks and their use in the
wood industry, as well as their use in the food and pharmaceutical industries.

The research was carried out in the area of Pirot District. Stara Planina Mt dominates the
landscape of Pirot District and represents the richest mountain from the aspect of resources of
native wild fruit species. Therefore, Pirot District has a significant potential for minimizing the
poverty of rural population through sustainable use of forest fruit trees and the conquest of new
markets outside of conventional agriculture, where the possibility of using these plant species

can be seen. An ethnobotanical study was conducted and the data on knowledge and use of
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forest fruit trees were obtained by surveying 571 residents from 144 villages in all four
municipalities: Pirot, Babusnica, Bela Palanka, and Dimitrovgrad.

The most famous and the most used forest fruit in the Pirot District is European wild pear
(Pyrus pyraster), which is mentioned by 57.8% of respondents, then European crab apple (Malus
sylvestris) which was mentioned by 55.3% respondents, Cornelian cherry (Cornus mas), which
was mentiioned by 38.4% respondents, 29.4% said that they use Midland hawthorn (Crataegus
laevigata, Crataegus monogyna, Crataegus pentagyna), 25.7% common hazel (Corylus
avellana, Corylus colurna), 10.5% service tree or sorb tree (Sorbus domestica), 3.7% wild cherry
(Prunus avium) and 2.3% cherry plum (Prunus cerasifera). The use of rowan (Sorbus
aucuparia) and wild service tree (Sorbus torminalis) were mentioned by only two respondents
each, i.e. by 0.4% of the total number of respondents each. They are mainly used for food or
medicine.

Collection and processing of forest fruit can be significant direction of development for
small family farms in the area of Pirot District. In this way, the use of these plant species
encourages the development of the local economy while preserving the ecosystem and
biodiversity and represents an important component of the life of poor population. Better
conditions can be created for the development of tourism, trade and other activities, as well as
significant export potential, which would contribute to the return of the population to this area.
However, for the collection and marketing, the possibilities and conditions for plantation
cultivation, as well as the processing and finalization of such products in the area of Pirot
District, greater support from the state is necessary by means of measures of economic policies
and incentives.

Rational coolection and marketing of forest fruit (based on continuous monitoring of

these species in nature) must be the imperative, in order to preserve them for future generations.

Keywords: medicinal forest fruit trees, sustainable use, stimulation of rural economy

development, Pirot District
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INTRODUCTION

According to the Strategy of Biological Diversity of the Republic of Serbia for the period
from 2011 to 2018 (Official Gazette of the Republic of Serbia, No. 13/2011') and the Nature
Protection Program of the Republic of Serbia for the period from 2021 to 2023 (Official Gazette
of the Republic of Serbia, No. 53/2021%), 88 forest fruit tree species are identified in natural
forest communities of the Republic of Serbia, 12 of which show significant decrease in number
and genetic diversity. The importance of native fruit species as genetic resources for food and
agriculture and especially in fruit breeding, grafting and as a resource which is being collected, is
also indicated in these documents.

Many of them have a great economic importance due to the high nutritional value of the
fruits, medicinal or honey plant characteristics, or high-quality trunks. These plant species are
not important only for preservation of floristic biodiversity, but also for the fauna, since they
serve as food for many animal species (Mpaturuh, Kojuh, 1998). Even more attention should be
paid to the study of forest fruit trees due to the importance of these species, both in preserving
and enriching biodiversity, and in the food chain (hupkosuh-Mutposuh, 2014; Ratkni¢, Nikoli¢,
Rakonjac, Bilibajki¢, 2004).

In general and specific goals of the Strategy of Agriculture and Rural Development of the

Republic of Serbia for the period from 2014 to 2024° the following is stated: “the Republic of
Serbia has favourable soil and climatic conditions for the production of various types of fruit...
The importance of this production is reflected in the fact that it enables better use of surfaces in
numerous locations and areas with less favourable soil and climatic conditions, including soils

with poorer physical, chemical and other properties, as well as surfaces with a greater slope... *

The inhabitants of rural areas of the Republic of Serbia depend on primary agricultural
production to the highest extent. The rural economy possesses significant potential for mitigating
poverty of rural population by redirecting to alternative forms of agricultural production,

sustainable management of natural heritage, support in establishing micro-enterprises, promotion

'https://www.pravno-informacioni-sistem.rs/S1GlasnikPortal/viewdoc?uuid=37964466-d4f6-4ed3-95fc-
c5dfb4a2efcd
2 https://www.pravno-informacioni-sistem.rs/SlGlasnikPortal/viewdoc?uuid=53¢c7b9e2-9¢66-43dc-9520-
4a205af3234
3 https://www.pravno-informacioni-sistem.rs/SIGlasnikPortal/eli/rep/sgrs/vlada/strategija/2014/85/1
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of eco-tourism, etc. One of the potentials for development of alternative agricultural activity in
rural areas is the use of ecological potentials for production of specialised cultures and ones
which are in deficit on abandoned agricultural areas and the conquest of new markets out of the
conventional food chain, where the potential for use of forest fruit trees is visible.

Due to all the above-mentioned, a multidisciplinary approach to the study of the potential
of these species and the opportunities they provide are very important, in the function of their
sustainable use from the aspect of diversification of economic activity of the population of rural
areas.

The objective of the research is to determine how the demographic characteristics (age,
gender) of the respondents influence the knowledge and the use of medicinal forest fruits, as well
as spatial ecological characteristics of these species and the opportunities they provide for the
economic development of this area from the aspect of diversification of the economic activity of

the population.

MATERIAL AND METHODS

The research was conducted in the area of the Pirot District, where an ethnobotanical
study was carried out. The data on knowledge and use of medicinal forest fruits were obtained by
surveying the population of rural areas in the territory of the Pirot District in all four
municipalities, i.e. Pirot, Babusnica, Bela Palanka, and Dimitrovgrad. By filling in the
questionnaires containing general data on respondents and specific questions relating to the
knowledge of these species, the survey included 571 respondents from 144 villages.

The comparative analysis of the data and modern scientific knowledge on medicinal
forest fruit trees was performed and the economic potential of sustainable use of these species
was assessed, which would contribute to the economic development of the rural area of the Pirot

District.

The Pirot District as an area of research of medicinal forest fruit trees
Why the Pirot District? This area belongs to submontane and mountainous area of

eastern Serbia. In this area, the relief is very heterogeneous and differentiated. It consists of
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mountains, hills, valleys and fields. The specificity of the climatic, geomorphological, geological
and edaphic characteristics is the cause of the great diversity of the vegetation of the entire
region.

Stara planina mountain dominates the relief of the Pirot District and represents the richest
mountain in terms of resources of all native fruit species, including medicinal ones. Therefore,
the Pirot District has a significant potential for mitigating poverty of rural population through
sustainable use of forest fruit trees and conquest of new markets, outside of the conventional

agriculture, where the possibility of use of these plant species can be seen.

Geographical position and administrative division of the Pirot District

The Pirot District is situated in south-eastern Serbia, and comprises territories of four
municipalities: Pirot (it has a status of a city), Bela Palanka, Dimitrovgrad, and Babusnica
(Figure 1). It is situated in the central part of the Balkan Peninsula. It covers an area of 2,761
km?. It includes 214 settlements, namely Dimitrovgrad with 43 villages, BabuSnica with 52

villages, Bela Palanka with 45 villages and Pirot with 70 villages (4 towns and 210 villages).

Figure 1. Geographical position of the Pirot District*

4 https://commons.wikimedia.org/w/index.php?curid=883813
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Natural conditions and demographic characteristics of the Pirot District

Relief

The Pirot District belongs to submontane and mountainous area of eastern Serbia with
very heterogeneous and differentiated relief (mountains, hills, valleys and plains) (Figure 1).
Mountainous relief participates with about 40% of the total area, then hills with about 50%, low
hills about 4% and plains about 6%. The height interval of the area ranges from 320 m (Pirotsko
polje plain) up to 2,169 m which is the height of MidZor, the highest peak of Stara planina
mountain.

Mountains in this area belong to the eastern zone of fold mountains, which belong to
Carpathian-Balcanic mountain range, namely: eastern slopes of Suva planina and Svrljiske
planine (municipality of Bela Palanka), southern slopes of Stara planina, western and central part
of Vidli¢, Belava, Sedlar, Vlaska planina (municipality of Pirot), Greben mountain and eastern
slopes of Vidli¢ (municipality of Dimitrovgrad).

The largest mountain of the Pirot District is Stara planina. It is one of the largest
mountains in Serbia and it stretches along the Bulgarian border. Its western slopes are intersected
by deep gorges of Timok and Visocica, and toward Bulgaria they mostly mildly transition into
Bulgarian plain along Danube. The highest peak of Stara planina is Midzor with the height of
2,169 m. Other peaks are the following: Srebrna glava (1,933 m), Tri ¢uke (1,937 m), Tri
kladenca (1,967 m) and others. Vidli¢ mountain stretches to the northeast from Pirot, with the
highest peak Basarski kamen (1,377 m). Slightly wavy karst plateau Tepos stretches to the east
from Pirot. It represents the southernmost part of Visocica and southeasternmost part of Stara

planina toward the valley of the NiSava river’.

5 http://www.sepa.gov.rs/download/UpravOtpad/PirotLPUO.pdf
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Figure 2. Relief of the Pirot District

Climatic characteristics

In the parts of the Pirot District with lower altitudes a moderate continental climate is
represented, and in the mountainous belt above 600 m of altitude the characteristics of sub-
mountainous and mountainous climate (MapkoBuh, Pakoman, Hukomuh, 2020) are more
pronounced. Its characteristics are warm summers and wet winters.

The mean annual temperature in the territory of Pirot municipality amounts to about
11°C, the average annual relative humidity is 76.2%, and the average annual cloud cover
amounts to 52%. The largest precipitation is in May and June (an average of 67.9 mm and 67.3
mm, respectively), and the smallest is in March: 33.3 mm (Development Plan of the City of Pirot

2021-2028°).

Geological substrate and types of soil

The geological substrate is very heterogeneous. The most common are red sandstone and
limestone-dolomite parts.

Pedological cover of the Pirot District consists of eutric cambisol, vertisol, podsol, terra

rossa, mountainous humus and alluvial soils. In submontane and mountainous regions of the

¢ https://www.pirot.rs/index.php/8-cirilica/4927-izrada-plana-razvoja-grada-pirota-za-period-2021-2028-godine-2
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Pirot District the most common are brown soils on various substrates, with mildly acidic to
acidic reaction. Soils like eroded vertisol, eutric cambisol, and brown soils are developed on
submontane relief. In narrow valleys of mountain rivers alluvial-deluvial deposits of various
composition, depth and production value occur. For the agriculture of this region, economically

the most important soils are located in the spacious Pirot basin.

Used agricultural land and agricultural estates

According to the data of Statistical Office of the Republic of Serbia, Census of
Agriculture for 2018, the used agricultural land in the Pirot District spreads over 46,595 ha. In
the structure of the used agricultural land meadows and pastures are dominant with 66.86% -
from 65.13% in the municipality of Pirot up to 71.22% in the municipality of Dimitrovgrad
(Table 1), followed by ploughland and gardens (28.96%), orchards (3.65%), infields (0.70%) and
vineyards (0.63%).

There are 8,686 registered agricultural estates, more than half of which in the

municipality of Pirot (52.5%).

Table 1. General data on agricultural estates in 2018’

Used agricultural land
District/ Number Ploughland Meadows
Municipality of estates Total | Infields and gardens Orchards | Vineyards and pastures
Ha
Pirot 4,557 | 25,478 159 7,996 477 251 16,595
Babusnica 2,401 | 8,868 111 2,124 537 1 6,095
Bela Palanka 981 | 5,470 10 1,545 239 40 3,636
Dimitrovgrad 747 | 6,778 44 1,830 76 1 4,827
The Pirot District 8,686 | 46,595 325 13,495 1,329 293 31,153

Demographic characteristics

The basic data on the age structure and gender of the population of the Pirot District by

municipalities are presented in Table 2.

7 https://publikacije.stat.gov.rs/G2022/pdf/G202213049.pdf
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Table 2. The basic data on the age structure and gender of the population of the Pirot District by

municipalities from 2011.*

Municipality The Pirot
Data on population
Pirot Babusnica Bela Palanka | Dimitrovgrad District
Up to 15 years 7,267 1,216 1,141 11,097
o 1,473
o0
< Over 65 years 11,642 3,936 3,046 2,409 21,033
Active working 39,019 7,155 7,607 6,568 60,349
= Male 29,108 6,261 6,259 5,140 46,768
o
S °[Female 28,820 6,046 5,867 4,978 45,711
Number of inhabitants 57,928 12,307 12,126 10,118 92,479

According to the population census from 2011, the number of inhabitants in the territory

of the Pirot district was 92,479. There are 12.0% of inhabitants under the age of 15, 22.7% over

the age of 65, and active working population comprises 65.3% out of the total number of

inhabitants. Male population is more numerous and comprises 50.4% of the total number of

inhabitants. There are 49.6% of female population (Table 2).

In the Pirot District, there is a trend of constant decline in the number of inhabitants

(Table 3).

Table 3. The number of inhabitants of the Pirot District by municipalities and census years®

Year of census

Municipality 1948 1953 1961 1971 1981 1991 2002 2011 | 2021%
Pirot 70,049 | 69,210 | 68,073 | 69,285 | 69,653 | 67,658 | 63,791 | 57,928 | 52,602
Babusnica 37,532 | 37,312 | 34316 | 29,033 | 23,872 | 19,333 | 15,734 | 12,307 9,497
Bela Palanka 29,641 | 28,756 | 24,982 | 21,325 | 18,744 | 16,447 | 14,381 | 12,126 | 10,325
Dimitrovgrad 23,063 | 22,082 | 18418 | 16,365 | 15,158 | 13,488 | 11,748| 10,118 8,741
The Pirot District | 160,285 | 157,360 | 145,789 | 136,008 | 127,427 | 116,926 | 105,654 | 92,479 | 81,165

* number of inhabitants as of 30 June 2021.

$ https://opendata.stat.gov.rs/odata/
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MEDICINAL FOREST FRUIT TREES IN THE PIROT DISTRICT

Criteria for the selection of medicinal forest fruit trees for research

Based on the results of the survey on the knowledge about medicinal forest fruit trees
carried out among inhabitants of rural areas on the territory of the Pirot District, as well as on
representation of these species in the territory of this district, selection has been made for further
research.

An ethnobotanical study has been carried out in the Pirot District. The inhabitants of rural
areas in the territory of the Pirot District in all four municipalities, Pirot, Babusnica, Bela
Palanka and Dimitrovgrad have been surveyed. The survey included 571 respondents from 144
villages of the Pirot District. The rural population in the above-mentioned municipalities was
surveyed about the knowledge and use of medicinal forest fruits by filling in questionnaires that
contained general data on the respondents and specific questions relating to the knowledge of
these species.

Table 4 shows the forest fruit trees most represented in the surveys on the knowledge and
use of these species conducted among the population of rural areas in the Pirot District, with a

list of the popular names that are in use.
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Table 4. Native forest fruit trees the most represented in the survey on the knowledge and use of these

species conducted among the population of rural areas in the Pirot District

No. Latin name Popular name Number and the age structure of the respondents

which have the knowledge of the medicinal forest

S

fruit tree
Pyrus pyraster Diva krusa, diva kruska, %0
.. o g g . 80
Burgsd. divljakrusa, divlja kruska, o
krusa divlja, krusa Er
NPT g
divljacka g
540
2
30
E I
: I
10
, |
0-19 20-29 30-39 40-49 50-59  60-69 70-79 80-89
Ageclass
Malus sylvestris Divljajabuka, diva jabuka 80
. ye e . 70
(L.) Mill. ¢iselka, divlja jabuka
60
¢iselica, divlja jabuka -
S 50
. . . . 3
¢iselka, jabuka kiselica, £
S
=]
kisela jabuka, kiselica, 3230
=
. . . 4
kiselka, kiselka jabuka, 20
L. L. - 10
¢iselica, ¢iselka, Ciselka N l I .
. 0
J abuka 0-19 20-29 30-39 40-49 50-59  60-69 70-79 80-89
Age class
Cornus mas L.* Drenka, drenovina, 70
drenjak, drenjina, dren 60
250
5
=
£40
=
s
230
=}
E 20
' nl —

0-19 2029 3039 4049 5059  60-69  70-79  80-89
Ageclass
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No.

Latin name

Popular name

Number and the age structure of the respondents
which have the knowledge of the medicinal forest

fruit tree

4. Crataegus sp. %
. 40
4.1. (Cr. laevigata — Crveni glog, s
(Poir.) DC.*, £
42. Cr. monogyna — Beli glog (glog, ;%20
Jacq.*, gloginja), §
10
4.3, Cr. pentagyna — Crni glog .
Waldst. & Kit. ex 0 L |
0-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89
Wllld) * Age class
5. Corylus sp.** 40
. 30
5.1 Corylus avellana — Lesnik, le$njak, E
L. leska, &
5.2. Corylus colurna — Megjaleska, 1;
L. divoleska “10 I
= O
0-19 20-29  30-39 40-499 5059 60-69  70-79  80-89
Age class
6. Sorbus domestica | Oskorusa, skorus§, skorusa 20

L.

S 5 =

Number of respondents

0-19 2029 3039 4049 5059  60-69  70-79  80-89
Ageclass

S N A O
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No.

Latin name

Popular name

Number and the age structure of the respondents

which have the knowledge of the medicinal forest

fruit tree

(L.) Crantz.

Number of respondents

7. Prunus avium L. | Divlja tresnja, diva treSnja 6
54
=]
2
2
s
2
2
2
0 . . .
0-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89
Age class
8. Prunus Divljasljiva, jaralika, 4
cerasifera Ehrh. dzanarika
3
5
£
=]
2
£
) I I I
0
0-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89
Age class
9. Sorbus aucuparia | Jarebika 2
L.
a8
5
21
=]
2
E]
=
4
0
0-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89
Age class
10. Sorbus torminalis | Brekinja, brstina, bre¢ina 2

0-19 2029 30-39 4049 50-59  60-69  70-79  80-89
Ageclass
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* — The species is commercial and is subject to the provisions of the Regulation on controlling the use and
marketing of wild flora and fauna. Species under the numbers 3, 4 and 5(5.2.) are protected species according to the
Rulebook on declaration and protection of strictly protected and protected wild species of plants, animals and fungi
and the Regulation on controlling the use and marketing of wild flora and fauna. (“Official Gazette of the Republic
of Serbia®, No. 31/2005, 45/2005, 22/2007, 38/2008, 9/2009, 69/2011 and 95/2018 — other regulation).

** — Respondents did not know the difference between common hazel and Turkish hazel, which was also recorded

on numerous sites on the researched area.

The population aged between 50 and 70 has the best knowledge of medicinal forest fruit

trees. In terms of gender, the ratio is approximately 50%.

Spatial ecological characteristics of the selected forest fruit trees in the Pirot District

Basic characteristics of the selected medicinal forest fruit trees in the Pirot District
(I1sjernhanun, bpyjuh, [Teposuh, Ctymnap, 2016; Jovanovi¢, 1991), and also their importance for
the use, medicinal properties, time of collection of parts that are used (MapkoBuh, Pakomari,
Hukomuh, 2020), are described according to the number of times they are mentioned by
respondents in the Pirot District.

European wild pear (Pyrus pyraster Burgsd.) is a deciduous tree, that reaches the height
of up to 20 (25) m. It occurs in the belt of oak forests. The leaf contains tannin, bitter substances,
starch and saponizide. Fruits contain 5-10 mg of vitamin C, 6-12% of sugar, up to 4% of pectin
and some carotene. Leaf and fruit are used. Fruits are hard and have a pungent taste. They can be
eaten only when they are overripe, when they soften and fall off. Delicious fruit teas can be
prepared from grated and dried fruits. In fruit growing it is used as a substrate for grafting noble
sorts of pears. Leaf is collected in April and May and fruit from July to October.

Respondents said that they use parts of this fruit species in a way that they process fruits
into brandy and leaves and fruits are dried for compotes and teas which are drunk in winter.

European crab apple (Malus sylvestris (L.) Mill.) is a deciduous tree or a shrub, up to
10 m high with a diameter of up to 70 cm. It occurs in the belt of oak forests, and rarely in beech
and spruce forests belt. The fruits of European crab apple contain a lot of phosphorus, malic
acid, sugar, cellulose and small amounts of vitamins C, B, B2 and carotene. European crab apple

has sour and pungent taste. According to Tasi¢, Savikin Fodulovi¢, Menkovi¢ (2001), the fruit
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serves to regulate digestion, against chronic constipation, especially in paediatrics; during the
summer months it is given against bloody diarrhoea in children. According to the same authors,
it is a frequent ingredient of pleasant and refreshing fruit and herb teas. According to Pelagi¢
(2009) it is used against vomiting, rheumatism and kidney stones, against cough and chest pain,
sclerosis, headache and stomach pain. Fermented apple juice cleans the blood and thus reduces
any internal or external inflammation, and also reduces the amount of cholesterol. The fruit is
harvested in late summer or early autumn.

Cornelian cherry (Cornus mas L.) is a slowly-growing shrub or a short tree, up to 8
meters high, with a diameter of over 30 cm and age of over 100 years. It grows in oak forest belt,
at the altitudes from 100 m up to 1.300 m, on warmer terrains. The fruit which contains tannin,
pectin, sugar, mucilage, organic acids, glycosalic acid, vitamin C is used. Fruits are edible. It is
used in folk medicine for stopping diarrhoea. It is harvested in the period from August to
October.

Common hawthorn (Crataegus monogyna Jacq.) is a shrub or short tree, up to 10 m
high. It inhabits the belt of oak forests, grows in oak, oriental hornbeam, and beech forests, along
roads, in meadows, in villages, most often in the 900-1,200 m zone. Flower, leaf, and fruit are
used. The fruit contains vitamin C. It is a medicinal species, it acts as an antispasmodic, cardiac,
geriatric (Capuh, 1989), cardiotonic, coronary vasodilator, hypotensive, antiarrhythmic (Tasi¢,
Savikin Fodulovié, Menkovié, 2001). Tea from the common hawthorn flower can be used
against sore throat (Capuh, 1989). Common hawthorn flower and fruits are applied in heart
diseases, since they increase heart strength and decrease the number of heart beats per minute.

Common hazel (Corylus avellana L.) is a deciduous shrub or a short tree, 5 to 10 m
high. It is one of the most common shrubs in our forests. It often creates thickets in glades.

Turkish hazel (Corylus colurna L.) is a deciduous tree up to 30 m high, with a diameter
of up to 1(2) m. It occurs most often in the belt of beech forests. It also occurs with oaks,
hornbeam, and black pine. Bark, leaves and fruit are used in medicine. The leaf and bark are
astringents and vasoconstrictors. They are used for the treatment of inflammation of varicose
veins, haemorrhoids, against prostate hypertrophy and against heavy flow during menstruation.
Hazelnuts with honey are given for rheumatism, anaemia and as a strengthening agent. (Capuh,

1989; Tasi¢, Savikin Fodulovi¢, Menkovi¢, 2001).
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Sorb tree (Sorbus domestica L.) is a tree 14(20) m high, with pronounced trunk, round
crown and strong roots. It inhabits warm habitats, Hungarian oak and Turkey oak forests,
oriental hornbeam and other thermophilic forests, protected from low temperatures and frost. It
is spread out, in single-tree mixture. The fruit contains sugar (significantly more fructose than
glucose). In overripe fruits there is some alcohol and acetic acid. The fruits also contain malic
acid, tannins, nitrogenous substances and a lot of cellulose. They contain vitamin C and
carotene. Fruits are eaten fresh, and jams and compotes can be made of them. They are used as a
supplement in production of apple brandy or processed into brandy by themselves. They are also
added to grapes when making new wine. It is harvested in June, July, August and September.

Wild cherry (Prunus avium L.) is a tree 15-20(30) m high, with wide conical crown well
pronounced shiny trunk and horizontal branches. Deep, loose, fertile soil, warm and rich in bases
suits it, but also shallower soil in the belt of oak and beech forests. It is spread out in all parts of
Serbia. Fruit and stalk are used. The fruit contains sugar, water, pectin, vitamins B and C, malic,
tartaric and citric acid. The stalk contains — tannin, bitter substances, organic acids, sugar,
vitamin C, mineral salts, malic and citric acid, choline and gum. There is glycoside amygdalin in
wild cherry seeds. Jam, compote or syrup can be made from wild cherries. The fruits are
processed into wine or brandy which is used in folk medicine for stomach diseases. Tea, which
is also used in folk medicine, is prepared from the stalks. Leaves may serve as a substitute for
tea. They are collected from May to August.

Cherry plum (Prunus cerasifera Ehrh.) is a shrub or a tree, 4 to 10 m high, with wide
egg-shaped crown. It inhabits oak forest belt or warm beech forests. Cherry plum is rich with
vitamin C. It is most often processed into brandy, and rarely into fruit juice, compote, mixed jam
or vinegar. It is collected from June to August.

Rowan (Sorbus aucuparia L.) is a tree up to 20 m high, with a branchy, bright crown. It
grows in the belt of beech and fir forests. Ripe fruits contain sugar (fructose, glucose, sorbose,
sucrose), nitrogenous substances, organic acids (mostly malic), vitamin C and a lot of vitamins E
and B2. Fruits are very rich source of vitamin A. They contain also alcohol sorbit which is
produced by fermentation of sorbose sugar. It has a beneficial effect on diabetes, rheumatism,
gall bladder diseases, it reduces the amount of cholesterol in blood and has antibacterial effect.

They are also used for production of brandy which is part of some types of vodka, and for
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vinegar. It is collected in June, July and August. It is better to pick them for consumption after
the first frosts, because then they contain more sugar. When picking, the entire shields should be
cut off.

Wild service tree (Sorbus torminalis (L.) Crantz.) is a tree up to 25 m high, with round
crown and bark vertically and horizontally shallowly split into scales in the old age. It occurs in
single-tree mixture in many oak belt forests (Hungarian oak-Turkey oak, sessile oak-hornbeam,
sessile oak). The fruits of wild service tree are similar to medlar. They contain carotenoid, gum,
sugar sorbose, vitamin C, tannin, pectin, starch and organic acids. In the past, various alcoholic
drinks were made of wild service tree fruits and fruits of other plants from the genus Sorbus. In
some places they are processed into brandy. They are used as a means to stop diarrhoea, which is
where the Latin name comes from. Fruits are collected from June to September.

Sites and types of soil on which individual tress or groups of trees of medicinal forest
fruit are registered are presented in Table 5.

The analysed soils generally have favourable physical properties, mostly loamy textural
composition, crumbly structure, they are water permeable and loose, which is reflected in the
capacity to receive and retain water.

According to chemical properties the analysed soils have acidic to moderately alkaline
reaction. According to the content of humus the soils generally have a lot of humus, so the
content of matters easily accessible to plants is also higher. The content of humus varies widely.

Generally speaking, they are very well supplied with nitrogen and potassium, while phosphorus

is in deficit.

Table 5. Spatial ecological characteristics of medicinal forest fruit trees

in the researched area

No. | Municipality C.M. Site Soil

European wild pear (Pyrus pyraster Burgsd.)

1. |Pirot Rsovci Kamina Medium deep brown soil on
limestone
2. |Dimitrovgrad Poganovo Manastir Brown soil on limestone
3. |Dimitrovgrad Smilovci Vidli¢ Medium deep brown soil
4. |Dimitrovgrad Smilovci Vidli¢, Marina ¢esma Medium deep brown soil
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No.| Municipality C.M. Site Soil
5. |Dimitrovgrad Bracevci Bracevsko krajiste Limestone humus
6. |Dimitrovgrad Senokos Rekike Limestone humus

European crab apple (Malus sylvesrtis (L.) Mill.)

1. |Babusnica Zvonce Vetrenska reka Deep fresh brown soil on limestone
Cornelian cherry (Cornus mas L.)

1. |Dimitrovgrad Senokos Rekike Limestone humus

2. |Dimitrovgrad Bracevci Bracevsko krajiste Limestone humus

3. |Dimitrovgrad Smilovci Vidli¢ Medium deep brown soil
Midland hawthorn (Crataegus sp.)

1. |Pirot Rsovci Skrivena Shallow brown on limestone

2. |Pirot Rsovci Kamina Shallow brown on limestone

3. |Dimitrovgrad Senokos Rekike Limestone humus

4. |Dimitrovgrad Bracevci Bracevsko krajiste Limestone humus
Common hazel (Corylus avellana L.)

1. |Dimitrovgrad Senokos Rekike Limestone humus

2. |Dimitrovgrad Bracevci Bracevsko krajiste Limestone humus

3. |Pirot Rsovci Kamina Shallow brown on limestone

4. |Pirot Rsovci Skrivena Shallow brown on limestone
Turkish hazel (Corylus colurna L.)

1. |Dimitrovgrad Smilovci Vidli¢ Medium deep brown soil

2. |Pirot Rsovci Kamina Shallow brown on limestone

3. |Pirot Krupac Tepos Medium deep brown soil

4. |Dimitrovgrad Visocki Odorovci - Limestone humus

5. |Pirot Rsovci Psjak Brown on limestone

6. |Pirot Visocka Rzana Prelaz Brown on limestone

Sorb tree (Sorbus domestica L.)

1.

‘ Pirot

‘ Dobri Do

Brown on limestone

Wild cherry (Prunus avium L.)

1. |Dimitrovgrad Senokos Rekike, pasture Limestone humus

2. |Dimitrovgrad Bracevci Bracevsko krajiste Limestone humus

3. |Pirot Krupac Tepos Medium deep brown soil

4. |Dimitrovgrad Visoc¢ki Odorovei - Sandstone, arenaceous loam

Cherry plum (Prunus cerasifera Ehrh.)

L.

‘ Pirot

‘ Rsovci

‘ Skrivena

‘Shallow brown on limestone

Rowan (Sorbus aucuparia L.)

L.

‘ Pirot

‘Dobri Do

‘Brown on limestone

Wild service tree (Sorbus torminalis(L.) Crantz.)

1.

‘ Dimitrovgrad

‘ Trnski Odorovci

‘Kanjon Jerme

‘ Lithosol
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Based on physical chemical properties of the analysed soils it can be concluded that their
productivity is in correlation with the depth of physiologically active profile and favourable

physical properties, so they can be considered medium to highly productive soils.

Diversification of the population's economic activity through the sustainable use of

medicinal forest fruit trees of the Pirot District

Diversification of economic activity is aimed at creating new opportunities for
employment in rural areas, and thus reducing dependence on agriculture. It includes a shift from
agricultural to non-agricultural activities and support for the establishment and development of

micro-enterprises.

The possibility of doing business with medicinal forest fruit trees

The number of enterprises engaged in the organization of purchase, cultivation,
processing and export of medicinal plants and also medicinal forest fruits in Serbia is difficult to
determine precisely, since many enterprises engage in organization of plant purchase, but also
wild animal species, depending of the year and their presence in the nature, that is, of interest of
the market and buyers from abroad. Many enterprises change names, re-register or cease to
operate after a few years.

Doing business with medicinal forest fruit trees provides the opportunity to start own
business in the area of collection, sale or purchase, through collectors, buyers, processors and
exporters of products of native fruit species.

According to Noni¢, Rankovi¢, Nedeljkovi¢ (Houuh, Pankosuh, Henesskosuh, 2013),
collection consists of the activity of collection and purchase, processing includes activities of
primary and secondary processing, and placement can be wholesale (mainly to foreign
customers) and retail (own retail facilities, small shops). In the Pirot District, as well as in the
whole Serbia, collection of parts of medicinal forest fruit trees is a singular activity of the local
population, but also one of the activities of small and medium enterprises (SME), together with

purchase (Mandi¢, 2017; Noni¢ et al., 2014; Stojanovska, Nadanovska, Stojanovski,
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Nedeljkovi¢, Noni¢, 2012). Purchase is performed in so-called purchase stations. Processing
implies the process within which the raw material is processed into a semi-finished product or a
final product. Some activities require special tools and machines (dryers, refrigerators, etc.),
while others do not. For washing, sorting, cleaning, and cutting, these tools and machines are not
necessary, while for freezing, production of tinctures, essential oils, food products, SMEs should
own these devices.

By plantation cultivation of medicinal forest fruit trees, significant export potential could
be realized through exporting fruits and other medicinal parts of plants. By processing and
finalizing the product (construction and development of processing capacities is necessary), the

export potential of plantation cultivation could be increased several times.

Procedure for issuing licences for commercial collection

Every year, the Ministry responsible for environmental protection announces a tender for
the issuance of a licence for the collection of wild flora, which also includes medicinal forest
fruit trees.

Enterprises submit applications for licences based on public annual tenders published in
daily newspapers.

Licences for the collection and marketing of wild species of plants are issued based on
the Regulation on controlling the use and marketing of wild flora and fauna (Official Gazette of
the Republic of Serbia, No. 31/05, 45/05, 22/07, 38/08, 9/09, 69/11 and 95/2018)°.

Collection of protected species for the purpose of use and marketing may be performed
under the conditions and in a way prescribed by this Regulation and in approved quantity.

Licences are issued by the Ministry for Environmental Protection, based on the opinion
of the Institute for Nature Conservation of Serbia.

The Institute for Nature Conservation of Serbia determines contingents (maximum
quantities for each species that could be collected from nature in the given year) based on the
monitoring of the state in nature and issues licences for collection to enterprises engaged in

purchase.

% https://www.pravno-informacioni-sistem.rs/SlGlasnikPortal/eli/rep/sgrs/vlada/uredba/2008/38/1
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Collecting is permitted only from the area of state-owned land and forests, while
collection from privately owned land and forests may be performed only based on the approval
of the owner.

From the territory of protected natural areas collection is permitted only if it is foreseen
by a special act on the protection regimes of that area and with the consent of the manager of the
protected area.

The Regulation also determines the amount of compensation (fee) being 10% of the
estimated price for each species, payable to the state by legal entity or entrepreneur, which is the

organizer of collection and marketing.

CONCLUSIONS

The advantages of the Pirot District for the development of economic activity of the
population by sustainable use of the medicinal forest fruit trees are numerous — favourable
geographical position, large resources of free workforce, favourable climatic characteristics,
great natural wealth (springs of drinking water, forests, pastures, meadows, etc.).

Large areas of fertile and healthy (chemically, organically and in any other way)
unpolluted soil, sufficient quantity and even distribution of precipitation during the vegetation
period in submontane and mountainous areas, as well as favourable possibilities for irrigation of
significant areas in the Pirot basin, etc., have a positive effect on the development of the Pirot
District.

Based on the presented data on the use of medicinal forest fruit trees in rural areas of the
Pirot District, which are obtained by surveying rural population in the municipalities of Pirot,
Babusnica, Bela Palanka and Dimitrovgrad, it can be concluded that European wild pear is
collected and used most often. The use of rowan (Sorbus aucuparia L.) and wild service tree
(Sorbus torminalis L.) were mentioned by only two respondents each, i.e. by 0.32 % out of the
total number of respondents.

It is necessary to work systematically on education of population of the researched area

so that they, first of all, get to know the forest fruit trees that were mentioned by smaller percent
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of the respondents (e.g. rowan and wild service tree), or were not mentioned at all (e.g. Turkish
hazel) by randomly selected respondents during the survey, and familiarize them with the sites
and habitats in which these species were recorded.

It is necessary to emphasize the possibilities for stimulating the development of rural
economy through education of local population about possibilities provided by medicinal forest
fruit trees. Since there is a pronounced decrease of the number of inhabitants in rural parts of the
district, stimulation of sustainable use of medicinal forest fruit trees for commercial purposes
would also provide an increase in the number of inhabitants in these areas, which would have
great significance for the development of rural areas in the territory of the Pirot District.
Significant export potential could be realised by exporting fruits and other parts of these plants.
The export potential could be increased several times by processing and finalizing products
(which requires construction and development of processing capacities),

In this way, the use of medicinal forest fruit trees encourages the development of local
economy, while preserving ecosystems and biodiversity and represents an important component
of the life of poor population. By achieving the above-mentioned conditions, along with the
wealth of natural resources, conditions will be created for the development of tourism, trade, and
other activities, which would contribute to the return of the population to these areas.

Collection of medicinal forest fruits can be an important direction for development of
small family estates in the territory of the Pirot District. However, for collection and marketing,
as well as possibilities and conditions for plantation cultivation, processing and finalization of
such products in the territory of the Pirot District, greater support from the state is necessary, by
means of measures of economic policy and incentives.

Of course, it is necessary to rationally collect and market medicinal forest fruits, which
must be based on constant monitoring of the most burdened species in nature, in order to

preserve them for future generations.
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OnpxuBo kopuinheme JeKOBUTHX IIYMCKHUX BOhKapuna y nu/by noacTunaja

pa3Boja pypasiHe ekoHoMuje Ha nmoapy4jy Ilmporckor okpyra

Tatjana T. hupkosuh-Murposuh!*, Mapuja C. Mapkosuh!, Cama M. Epemuja!, Bubana
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Caxerak: OuyBame, yHanpehewe M OApKHMBO Kopullhewme TIeHO(pOHIa IIYMCKHUX
BohKapHula Ha NPUPOJHUM CTAHUINTUMA y CKJIAAYy je ca ONIITHM HWHTEPECOM OYyBamba
ouonusep3urera CpOuje. Beoma je 3HauajaH MYNTHIUCHMIUIMHAPHU TPUCTYI TMPOYYaBAY
MOTEHIM]jajla OBUX BpcTa W MoryhHocTtm Koje mpyxajy. Illymcke Bohkapuiie 3HauajHe cy Kao
POJIOHAYETTHULIM COPTH M XHOpHIa KyJATHMBMCAaHMX Bohaka M Kao MOAJOre 3a KaJeMJbEHe
BHUCOKOPOJHUX COPTH. EKOHOMCKH acmeKT yJore OBHX BpCTa Orjie/ia ce M y KBaJUTeTy nelia u
Kopuithewy y ApPBHO] MHAYCTPUjU, Kao M KopHuIIhewy y mnpexpamOeHoj u (apmaneyTckoj
WH]Ty CTPHjH.

UctpaxuBame je BpuieHO Ha noApydjy Iluporckor okpyra. Crapa miaHWHA JTOMUHHpPA
pesmedom Iluporckor okpyra M mpeicTaBba HajOoOraTwjy IUIAHMHY ca acleKkTa pecypca
caMOHMKJINMX BohHUX BpcTa. 3ato [TupoTcku okpyr mocenyje 3HavajaH MOTEHIUjall 32 CMAbCHE
CHUpPOMAIIITBA pypajHe MOIyJalnje Kpo3 OApKUBO Kopulihewe yMCKUX BohKapHila U OCBajame
HOBMX TP>KMIITA BaH KOHBEHIIMOHAJIHE IOJBOIIPHUBpENE, Il ce BUIM MOryhHOCT Kopulhema
oBUX OmbHHMX BpcTa. CrpoBelieHa je €THOOOTAaHMYKa CTyAMja, a MOAALM O IO3HaBawby MU
Kopuithemy mryMckux Bohkapuua noOHjeHH cy aHKeTHpameM 571 craHoBHHKa u3 144 cema y
cBe uetupu onmrune: [Tupot, badbymuuna, bena [Tananka u Jlumutposrpan.

Hajmo3natuja m wHajuemhe kopumnhena mrymcka Bohkapuma y IlupoTrckom okpyry je

IMBJbA KpylIKa (Pyrus pyraster), Koja je IOMeHyTa o1 cTpaHe 57,8% ucnuTaHuKa, 3aTUM JMBJbA
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jabyka (Malus sylvestris) kojy je momenyno 55,3%, apen (Cornus mas), KOju je IOMEHYT O]
38,4% wucnuranuka. 29,4% je wmsjaBmwio ma kopuctu rior (Crataegus laevigata, Crataegus
monogyna, Crataegus pentagyna), 25,7% necky (Corylus avellana, Corylus colurna), 10,5%
ockopyiy (Sorbus domestica), 3,7% nuBiby Tpemwy (Prunus avium), 2,3% IuBbY IUJBUBY
(Prunus cerasifera). YnorpeOy japebuxe (Sorbus aucuparia) m opexume (Sorbus torminalis)
MOMEHYJIa Cy caMO M0 JiBa MCNUTaHHWKa, ogHOCcHO mo 0,4% onx ykymHor Opoja HMCIHUTaHUKA.
VYTIaBHOM Cce KOPUCTE 3a UCXPaHy HITH Kao JIeK.

Cakyrubame M mpepaza MIyMCKHX BONhKapuila Mo)ke OWTH 3HAvajaH mpasail pa3Boja 3a
MaJia MopouyHa ra3IuHCTBa Ha nojpy4jy [Tuporckor okpyra. Ha oBaj HaunH kopuitheme 0BUX
OMJbHUX BPCTa MOJCTHYE Pa3B0j JIOKATHE EKOHOMH]E Y3 OUyBambEe €KOCUCTEMa U OMOTUBEP3UTETA
U TpeACTaB/ba BAXKHY KOMIIOHEHTY JKMBOTa CHPOMAIITHOT CTAaHOBHHUIITBA. MOTY C€ CTBOPUTH
00JbM YCJIOBH 3a pa3BOj TypH3Ma, TPrOBHHE M JPYTHX JICJIaTHOCTH, KAO W 3HAYajaH M3BO3HU
MOTEHIIMjaj, MTO OW JOMPHHENO MOBPATKY CTAaHOBHUINTBA Ha OBO mojapydje. Mehytum, 3a
CaKyIlJbaEhE U CTaBJbAE Y MPOMET, MOTYNHOCT M YCJIOBE 32 TUIAHTAXHO Tajehe, Kao U Mpepaay u
(dbuHanmM3anMjy OBaKBUX MpoOW3BOoJa Ha moapydjy I[IumpoTckor okpyra HeomxojHa je Beha
MOJIPIITKA JIP’KaBe MepamMa eKOHOMCKE TIOJIMTHUKE U MTOJICTHIA]a.

PanmonanHo cakymbame M CTaBJhbalkhe y MPOMET IIYMCKHX BOhkapuila (3aCHOBAaHO Ha
CTaJIHOM MOHHMTOPHMHTY OBHUX BpCTa Yy NPUPOAM) Mopa OUTH HMIIEpaTuB, Kako OU ce OHE

cadyBajye 3a Oymyhe reaepanmje.

KibyuHe peun: nekoBuTe mymMmcke Bohkapuiie, OJpKHBO Kopuiiheme, MOJCTHUIA] pa3Boja

pypaniHe ekoHoMuje, [TupoTCcKu OKpyr

VBOJI

ITpema Ctpateruju Ouomnomike pazHoBpcHocTH Peryonnke Cpouje 3a nepuon o 2011. no
2018. romune (Cnyx6enu rmacauk PC, 6p. 13/2011!°) u IIporpamy s3amrurte mnpupose

Peny6muke CpOuje 3a mepmox ox 2021. mo 2023. rommue (Cmyx6enum rtiacauk PC, Op.

Yhttps://www.pravno-informacioni-sistem.rs/SlGlasnikPortal/viewdoc?uuid=37964466-d4f6-4ed3-951fc-
c5dfb4a2efcd
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53/2021') y npupomuum mrymckuM 3ajennunama PermyOmuke CpOuje uaeHTH(HUKOBaHO je 88
IIyMCKUX BOhKapuiia, of KoOjux je 12 y 3Ha4yajHOM oOmnajamy OpOJHOCTH M Ca CMameHUM
TEHETUYKUM JIUBEP3UTETOM. Y OBUM JOKYMEHTHMa c€ Takohe ykaszyje Ha 3Haya] CaMOHHUKIHMX
BONHMX BpcTa Kao TEHETHMYKUX pecypca 3a XpaHy M TOJBONPHUBpPEAY, a MOCEOHO Yy
oIJIeMem1Bamby Bohaka, KalleMJbebY M Kao pecypc KOju ce CaKyIba.

MHore o1 BUX Cy Off BETUKOT €KOHOMCKOT 3Haudaja 300T BHCOKE XPaHJBUBE BPEIHOCTH
IUIO/I0BA, JIEKOBUTUX WJIM MEJIOHOCHHX CBOJCTaBa, KBAJUTETHOr aebsa. OBe OMJbHE BpCTE HUCY
3HayajHEe caMo 3a ouyBame OuoauBep3urera diope, Beh u 3a dayHy, jep MHOTUM KUBOTUHCKHM
BpcTama ciyxe kao xpana (Mpatunuh, Kojuh, 1998). [IpoyuyaBamy mrymckux Bohkapuua tpeda
nocBeTUTH jomr Behy maxkmy 300rT 3HAauaja OBHX BpCTa, KAaKO y odyBamy M oborahmBamy
OnomuBep3UTEeTa, Tako M y JaHiy ucxpane (hAupkoBuh-Murtposuh, 2014; Ratkni¢, Nikoli¢,
Rakonjac, Bilibajki¢, 2004).

VY onmtuM U crienuGuuHUM IusbeBuMa CTpaTeruje mosponpruBpesie U pypaIHoT pas3Boja
PenyGmuke Cpbuje 3a nepuon 2014-2024. roaune'? naBomu ce za .,...Penybnuxa Cpbuja uma
NOBObHE 3eMBUUIHE U KTUMAMCKE YCI08€ 3a NPOU3B00Y pasiudumux epcma eoha... 3nauaj ose
npou38oomre ozieda ce y mome wmo omocyhasa Oome xopuutherwe nogpuiuHa Ha OpPojHUM
noKayujama u noopyujuma ca Maree NOBOLHUM 3eMAUWHUM U KIUMAMCKUM YCI08UMA,
VKAYUYyiu u 3emMmouuma 10mujux Qu3uuKux, Xemujckux u Opy2ux ocobura, Kao u nospuiuxe ca
gelium nazubom... “.

CranoBHHMIITBO pypanHux noapydja P. CpOuje y HajBehoj mepu 3aBUCH O]l IpUMapHE
MI0JbOTPUBPEIHE POU3BOI-E. PypaiiHa ekoHOMM]ja TOce1yje 3HauajaH MOTEHIN]all 32 CMabEeHhe
CHpOMAIITBa pypajHe IOMyJalje IyTeM IpeycMepaBama Ha aJITEpPHATHBHE OOJHKe
MOJHOTIPUBPETHE TPOU3BOAE, OJPKUBO YIPaBbakhe MPUPOTHOM OAMITHHOM, MOIPIIKY KO
OCHHMBama MUKpomnpemyseha, mpomMorujy ekotypusma, uUTA. JemaH oa MOTEHIMjania 3a pasBoj
aJITEpHATHBHE IOJBOIIPUBPEAHE [JEJNATHOCTH Y pYypajJHUM THoJApydYjumMa je Kopuiiheme
EKOJIOLIKUX TOTEHIHjajla 332 MPOU3BOJAY CIELUUjAIM30BAaHUX U JAeDUIMTAPHUX KyJITypa Ha
HANyIITEHUM  TOJHONPUBPEIHUM TOBpPIIMHAMA W  OCB3jalb€ HOBHX TPXKHINTA  BaH

KOHBEHIIMOHAITHOT JIaHLIa UCXpaHe, I/Ie ce BUAM MOTeHIIMjall Kopulrhewa NIyMCKUX Bohkapua.

T https://www.pravno-informacioni-sistem.rs/SIGlasnikPortal/viewdoc?uuid=53¢7b9¢2-9¢66-43dc-9520-
4a205af3234
12 https://www.pravno-informacioni-sistem.rs/SlGlasnikPortal/eli/rep/sgrs/vlada/strategija/2014/85/1
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300r cBera HaBEJCHOT, BeOMa j€ 3Ha4ajaH MYJTHAMCHUIUIMHAPHU MPHUCTYI NPOydaBamy
MOTEHIIMjajla OBUX BPCTa M MOTYNHOCTH KOje OHE TpYyXajy, Y (YHKIHjH HHUXOBOT OIPKHBOT
Kopuithema ca acmekra auBep3udHKaIje €KOHOMCKE JCIaTHOCTH CTAaHOBHUINTBA PypPaTHUX
noJpyyja.

[{usb ucTpakuBama je Aa ce yTBPAU Kako AeMorpadcke KapakTepUCTHUKE (CTapocT, 10JT)
WCTIIUTAaHUKA YTUYY Ha TMO3HABamke M yHnoTpeOy JIEKOBHTHX IIYMCKHX BOhKapuIa, /1a ce yTBPIE
MIPOCTOPHO-EKOJIONIKE KapaKTEPUCTUKE OBUX BPCTa U MOTYNHOCTH KOje TPY»Kajy 3a €KOHOMCKH

pa3Boj OBOT Kpaja ca acheKkTa JuBep3n(uKalije eKOHOMCKE AeJaTHOCTH CTAaHOBHMIITBA.

MATEPUJAJI U METOJIE

HctpaxuBama Cy BplleHa Ha noapydjy Iluporckor okpyra, rzae je CcHpoBeaeHa
eTHOOOTaHWYKa cTyauja. [logany o mo3HaBamy M KOpUIINEHmY JEKOBUTUX IIYMCKHX BOhKapuia
NOOHMjeHN Cy aHKETHUPAmkEM CTAHOBHMINTBA PYypalHUX TMoApydYja Ha Teputopuju I[luporckor
okpyra y cBe uetupu ommtuHe: [lupor, baGymnuna, bena Ilamanka u umutpoBrpas.
[TonymwaBambeM YNUTHHKA KOJU j€ CaapKao OMIITE MOJATKE O MCIHMTAHUIMMA U CrenupuIHa
MUTamka Koja ce OJHOCE Ha MO3HABamkE OBUX BPCTA, aHKETOM je oOyxBaheH 571 mcnuTaHuK W3
144 cena.

M3BpiieHa je ymopenHa aHanuM3a TOAAaTaka M CaBPEMEHMX HayyHUX Ca3Hamba o
JICKOBUTUM IIIYMCKMM BONKapuiiamMa M carjielaHd Cy EKOHOMCKH TMOTCHLHUjaIH OJP>KUBOT
Kopumhema OBHX BPCTa, YMME OM Ce€ Ja0 JONMPUHOC €KOHOMCKOM Pa3BOjy PYPATHOT MOApYy4ja

[Tuporckor okpyra.

IupoTcku OKPYr Kao NoApyUje HCTPAKMBaKA JIEKOBUTHX IIYMCKUX Bohkapuua

3amTo IMuporckm okpyr? OBo moapydje mpumnaga OpICKO-TUIAHWHCKOM TOIPYY)y
ucroune CpoOuje. Y oBOoM Kpajy pesbed je Beoma xeTepored u uznudepenmnupan. Cacroju ce of
IUTaHWHA, Opla, OpexXysbaka, KOTJIMHA U MoJba. CrienupUIHOCT KIMMATCKUX, TeOMOP(OIOLIKUX,
TCOJIOIIKUX M eJa)CKUX KapaKTepUCTHUKA y3pOK j€ BEIMKE Pa3HOBPCHOCTH BETETallMje YUTaBOT
pernona. Crapa maHuHa qoMuHupa pesbedom [TupoTckor okpyra u npencraBba U HajOOTaTH]y

IUTAHMHY ca aclleKTa pecypca CBUX CAaMOHHUKIIMX BONHUX BPCTa, Ma U JIKOBUTUX. 3aTo [Tuporcku
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OKpYT TOcelnyje 3HadajaH MOTEHIMjaJ 3a CMamelke CHPOMAIITBAa pypajHE MOIyJaluje Kpo3
OJPKUBO Kopuirheme MyMCKUX BOhKapHIia M OCBajarmbe HOBHX TPXKUINTA BaH KOHBEHIIMOHATHE

MOJLOTIPUBPEIC, T/I€ c€ BUAU MOTYhHOCT KopuIThema OBUX OUJBPHUX BPCTa.

I'eorpadgckm moJ1oxkaj u axMuHUCTPATHBHA noaesa [luporckor okpyra

[MupoTcku OKpyr ce Hanasu y y jyroucrounoj CpOuju, a oOyxBaTra TEpUTOPHjEe YETHPHU
ommrtune: [Tupot (uma craryc I'pana), bena I[Mananka, Jlumutporpan u baOymaumna (ciuka 1).
CMerreH je y LeHTpaJHOM Jenly bajikaHckor mosyocTpBa. 3ay3uma noBpuivHy of 2.761 km?.
OobyxBara 214 nacespa, u To umutpoBrpan ca 43 cena, babymmuiy ca 52 cena, beny Ilananky

ca 45 cena u [Tupot ca 70 cena (4 rpaacka u 210 ceockux).

Cnuxka 1. Teorpadexu monoxkaj ITuporckor okpyra'

IIpupoanu yciaosu u gemorpadgceke kapakrepuctuke Iluporckor okpyra

Pesbed
[Muporcku okpyr mpumana OpICKO-IUIAHUHCKOM Topydjy mcroune CpOuje, ca Beoma

XETepOreHUM U M3nudepeHIpanuM pesbedoM (IIaHuHe, Opa, OpeXyJblH, KOTIIMHE H T0Jha)

13 https://commons.wikimedia.org/w/index.php?curid=883813
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(cmuka 2). [InanuHCcKH pesbed y YKYIHOj TOBPIIMHH yuecTBYyje ca oko 40%, 3aTuM OpICKH OKO
50%, OpexyspkacT 0KO 4% 1 paBHHUYAPCKH OKO 6%. BucuHcku mHTEpBaN noapy4ja ce kpehe ox
320 m (ITupotcko mosse), 10 2.169 m konmko u3HOCH BUcHHA Mwuriopa, Hajumer Bpxa Crape
IUTaHUHE.

[TnanuHe Ha OBOM MOAPYYjy MPUIAIajy UCTOYHO)] 30HM MiIaliX BEHAYHHX IUIAHWHA, KOje
ylla3e y cacTaB KapmaTCKO-OaIKaHCKOT IUIAHMHCKOT JIyKa, M TO Cy: ucTouyHH oOpoHmu CyBe
mnanuHe W CBpJspHIIKUX TUiaHuHA (ommTuHa bena Ilamanka), jyskHe magune Crape TJIaHUHE,
3alMaJHd U LEeHTpanHu aeo Buanuua, benasa, Ceanap, Brnamka mumanuna (ommtusa Iuport),
iaanHa ['peben u uctounu oopoHy Buanuya (ommtuHa JJuMuTpoBrpan).

Hajseha nimanmna [Tupotckor okpyra je Crapa mmaHuHa. JenHa je ox HajBehux rmiaHuHa y
Cpb6uju u mpyxa ce ayx Oyrapcke rpanuile. tbeHe 3amanne maguHe cy ucrpecenane 1yO00KuM
KIIMCcypacTuM jnoinHama Tumoka u Bucounne, a npema Byrapckoj yriaBHoM 6iaro mpenase y
oyrapcko ITonynassbe. Hajumm Bpx Crape mianuse je Munop ca BucuHoM of 2.169 m. Ocranu
BpxoBu cy: CpebpHna riasa (1.933 m), Tpu uyke (1.937 m), Tpu knanenna (1.967 m) u apyru.
Cesepoucrouno ox [Iupora npyxa ce rurannaa Bummd, ca HajsumuM BpxoMm bacapcku kameH
(1.377 m). Uctouno ox Ilupota ce mpyxa Onaro 3aTajacaHa Kpaika BucopaBaH Temom. OHa
NPEJCTaBJba KpPajibl jy>)KHU 10 Bucouniie u Kpajibu jyrouctouyHu orpaHak Crape IUIaHUHE

npema gonunu Humase ',

Kiaumartcke kapakTepucTuke

VY nenoBuma IlupoTcKor OKpyra ca HHKMM HAaIMOPCKUM BHCHHaMa 3acTyIUbEHa je
YMEpPEHOKOHTHHEHTAHA KJIMMa, a Yy IUIAaHMHCKOM Tmojacy u3Hag 600 m HaaMoOpcKe BHCHHE
M3paKEHHje Cy KapaKTEepUCTHKE CyOIUIaHWHCKE W TulaHuHCKe kinume (Mapkosuh, Pakomarl,
Huxonuh, 2020). KapaktepuctudHa Cy TOIUIA JIeTa U BIaXKHE 3UME.

Cpenmwa roauima TeMnepaTypa Ha nojpy4jy onmrune [Tupot uznocu oko 11°C, cpenma
TOAMIIHA peNlaTUBHA BIAXKHOCT Ba3ayxa je 76,2%, a mpoceyHa ToAuIImHa 001a4HOCT U3HOCH
52%. Hajsurie nmagaBuHa je y Majy 1 jyHy (mpocedno 67,9 mm u 67,3 mm, TUM peliom), a

HajMame y MapTy 33,3 mm (ITnan passoja I'pama ITupora 2021-2028'°).

14 http://www.sepa.gov.rs/download/UpravOtpad/PirotLPUO.pdf
15 https://www.pirot.rs/index.php/8-cirilica/4927-izrada-plana-razvoja-grada-pirota-za-period-2021-2028-godine-2
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Cnuka 2. Pemed [IupoTckor okpyra

IeoJionIKka MoA/I0Ta M THIIOBH 3eMJBHINTA

["eosomika mojytora je Bpyio xeTeporeHa. Hajuerrhu cy npBeHH Memrdapu ¥ KpedmadKo-
JIOJIOMUTCKE TIapTHje.

[Tenonomku mokpuBay [TMpOTCKOT OKpyra YMHE Tajlbadye, CMOHHUIIE, TIO30JIH, IIPBEHHUIIC,
IUTAHUHCKE IPHUIIC W ajyBUjallHA 3eMJbUINTA. Y OpPJICKO-IIAHMHCKUAM KpajeBuma [IupoTckor
OKpyTa Haj3acTyIUbEeHH]ja Cy cMmeha 3eMIbMINTa HA pa3IUYUTUM Mojjiorama, 0jaro Kucenie o
kucene peaknuje. Ha OpexysbkacTo-OpackoM pesbedy Cy pa3BHjeHA 3€MJbUINTA THIA
€pOJIMPaHUX CMOHHMIIA, Tajihada ¥ cMehux 3emipuiiTa. Y yCKHM JOJMHaMa TUIAHMHCKHUX peKa
jaBJbajy ce€ alyBHjaHO-ACIyBHjATHM HAHOCH pPa3IMYUTOr cacTaBa, QyOWHE W MPOU3BOJTHE
BPEIHOCTH. 3a TIOJHONPHUBpPEIY OBOTa Kpaja, CKOHOMCKHM Haj3HAuYajHHja 3EeMJBHINTA Cy Y

npoctpanoj [Inporckoj KoTIHHU.

KopuurheHno nossonpuBpeaHo 3eM/bHIITE U MO/bONPUBPEIHA ra3IHHCTBA
[Ipema nmomaumma 3aBoja 3a crtatuctuky, llommcy moseompuBpene 3a 2018. roguny,
KopuitheHo moJponpuBpeHO 3emibuiTe y [Tuporckom okpyry mpoctupe ce Ha 46.595 ha. V

CTPYKTYpH KOpHUIIThEHOr NOJHONPHUBPEIHOr 3EMJBMINTA JIOMMHUDPA]y JIMBajZie M Mallbald ca
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66,86% - on 65,13% y ommtuau [Mupor, no 71,22% y ommrunu dumutposrpan (tabena 1),

ciene opanwuie u O6amre (28,96%), Bohmaru (3,65%), okyhuute (0,70%) u Bunorpaau (0,63%).

PerucrpoBano je 8.686 mosbonmpuBpeIHUX Ta3qUHCTaBa, O] KOJUX MPEKO IMOJOBUHE Y

ommtuau [Tupor (52,5%).

Tabena 1. OnmTu oaIy o MOJFOIPUBPETHUM ra3nuacTBuMa y 2018. roquHu’

6

Kopumheno nossonpuBpeaHo 3eM/buLITE
Oxpyr/ Bpoj Opanuue u JluBaze u
ONIITHHA ra3aJuHcTaBa Yy Orcyhume damre Bohmami | Busorpazi NALIEL A
ha

I[Mupot 4.557 | 25478 159 7.996 477 251 16.595
babymHnma 2.401 8.868 111 2.124 537 1 6.095
bena ITananka 981 5.470 10 1.545 239 40 3.636
JumutpoBrpan 747 6.778 44 1.830 76 1 4.827
IIupoTcku okpyr 8.686 46.595 325 13.495 1.329 293 31.153

Jemorpagcke kapakTepucTuKe

OcHOBHU TTOAAIM O CTAPOCHO] CTPYKTYPH U TIOJIy CTaHOBHUIITBA [TupoTckor okpyra mo

OMIITHHAMa MPUKa3aHu ¢y y Tabenn 2.

Tabena 2. OCHOBHM MOAAIU O CTAPOCHO] CTPYKTYPH U MOy cTaHOBHUIITBA [IMpoTckor okpyra mo

ommruaama u3 2011.4

OnuwruHa
IMonaum o IMuporcku
bena
CTAaHOBHHUIUTBY IMupot Ba0ymnanna JdumurTpoBrpaj OKpyTr
ITasanka
- Jo 15 ronuna 7.267 1.216 1.473 1.141 11.097
9
§ IIpeko 65 ronuna 11.642 3.936 3.046 2.409 21.033
=
O | Paano aKTHBHO 39.019 7.155 7.607 6.568 60.349
- Mymiku 29.108 6.261 6.259 5.140 46.768
S
= | XKenckn 28.820 6.046 5.867 4.978 45.711
Bpoj cranoBHuKa 57.928 12.307 12.126 10.118 92.479

16 https://publikacije.stat.gov.rs/G2022/pdf/G202213049.pdf
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[Ipema momucy cranoBaumTBa u3 2011. rogmHe, Opoj CTAaHOBHHMKA Ha TEPUTOPUJU
[Tupotckor okpyra usHocuo je 92.479. CraHoBHuKa 10 15 ronuna crapoctu uma 12,0%, npeko
65 roguna crapoctu 22,7%, a paHO aKTUBHO CTAaHOBHHINTBO 4YMHH 65,3% o1 yKymHOT Opoja
cTaHOBHMKa. Mymika nomynanuja je Opojauja, yunu 50,4% ykymnHor Opoja ctaHoBHHKA. JKeHa
uma 49,6% (tabena 2).

VY TIupoTCKOM OKpYTy je TpHCyTaH TPEHJ KOHCTAaHTHOT OmNajama Opoja CTaHOBHUKA

(Tabena 3).

Ta6ena 3. Bpoj cranosruKa [TMPOTCKOT OKpyTa IO OMIITHHAMA M OMHMCHAM ToHHaMa'’

TognHa momuca
OnmruHa

1948 1953 1961 1971 1981 1991 2002 2011 2021*
Hupor 70.049 69.210 68.073 69.285 69.653 67.658 63.791 57.928 52.602
Baﬁyull-mua 37.532 37.312 34316 29.033 23.872 19.333 15.734 12.307 9.497
Bena Ilananka 29.641 28.756 24.982 21.325 18.744 16.447 14.381 12.126 10.325
JAumuTpoBrpan 23.063 22.082 18.418 16.365 15.158 13.488 11.748 10.118 8.741
IMuporcku okpyr 160.285 157.360 145.789 136.008 127.427 116.926 105.654 92.479 81.165

* ©poj cranoBHuKa Ha AaH 30.06.2021.

JlekoBurte mymcke Bohkapuue y Iluporckom okpyry

Kpurtepujym 3a u360p J1eKOBUTHX IIYMCKHX BOhKapuua 3a HCTPakKuBambe

Ha ocHOBY pe3yntara aHKeTe O O3HaBamky JIEKOBUTHX IIYMCKUX BohkapuIia cripoBeaeHe
HaJl CTAaHOBHHUINTBOM pYpaJHUX TMojpydja Ha Tteputopuju [luporckor okpyra, amu u
3aCTYIJbEHOCTH OBUX BpCTa Ha IMOJPYYjy OBOT OKpyTra, HampaBibeH je M300p 3a naspa
HCTPaKUBAA.

Y TIupoTcKOM OKpyry CHOpoBeleHa je eTHOOOTaHWYKa CTyauja. AHKETHUPAHO je
CTaHOBHUILTBO PYPaJHUX MOZApY4Yja Ha TepUTOPHjH [IMPOTCKOT OKpyra y CBe YETHPH OIIITHHE:
[Mupot, baGymuuna, bena [lananka u {umutpoBrpan. Aakerom je oOyxsahen 571 ucnuraHuk

u3 144 cena Iluporckor oxpyra. Ceocko CTaHOBHHUIITBO y HABEIACHHM OILITHHAMA j€

17 https://opendata.stat.gov.rs/odata/
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aHKeTHPAHO O TI03HaBalky M KOpuIIhemy JEKOBUTHX IIYMCKHX BONKapuia IMOMyHaBambeM
YIHUTHUKA KOjU je CaAp)Kao OIMITE MOJAaTKe O MCIHUTAaHWIKMMA W crenu(uyHa MHuTama, Koja ce
OJJTHOCE Ha MO3HABamkhE OBUX BPCTA.

VYV Ttabenmn 4 mnpukazaHe cy UOIyMCKe BohKapulle Haj3acTyIUbEHHj€ Yy aHKeTaMa o
M03HaBawy M Kopulihemy OBUX BPCTa CIPOBEIEHNM HaJl CTAHOBHUIITBOM PYpAIHUX MOJpydja y

[TupoTckom OKpyTy, ca HaBol)eHEM HapOIHUX Ha3UBa KOjU CE MPUMEHY]Y.

Tabena 4. Camonukiie nryMcke Bohkapuile Haj3acTyIJb€HHj€ Y aHKeTaMa O M03HaBamky U Kopuihemy

OBHX BPCTa CIIPOBEACHUM HaJ CTAHOBHULITBOM PYPAJIHUX Monpydja y IImpoTckomM okpyry

P.op. JlaTuHCKH Hapoann nasus Bpoj u ctapocHa CTPYKTypa HCIIMTAHUKA KOjU
Ha3UB MO3HAjy JIEKOBUTY IIyMCcKY Bohkapuiy
L. Pyrus pyraster JUBa KpyIlla, TUBa %0

®
S

Burgsd. KpYIIKa, TUBJba KpyIla,

=
S

JIMBJbA KPYIIKa, KpyIIa

3

[
S

JAWBJbA, KpyIla TUBJbavYKa

Number of respondents
—_ [\ 3 W g
(=] (=] =]

.-IIIIII-

0-19 2029 3039 4049  50-59  60-69  70-79  80-89
Age class

2. Malus sylvestris JMBJba jabyKa, nuBa

(L.) Mill. jabyxa hucenka, 1uBIJba 70

3

jabyka hucenuna, TuBJba

[
S

jabyxka hucenka, jabyka

KHCEeIHIIa, Khcena jadyka,

Number of respondents
g 3

KHCENHIa, KHCEIKa,

)
S

KHcenKa jadyka,

S

0-19 2029 30-39 4049 50-59  60-69  70-79  80-89
hucenxka jabyka Ag class

hucenuua, hucenka, 0
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P.op. JlaTuHCcKH Hapoanu Ha3us Bpoj u ctapocHa CTPYKTypa HCIMTAHMKA KOjH
HA3UB MO3HAajy JeKOBUTY IIyMCKY Bohkapuiy
3. Cornus mas L.* IpeHKa, IPCHOBHHA, 70
IpemaK, IpembHHa, IPEH 60
2 50
T
%40
g
s
230
2
£
220
_nll —
0
0-19 20-29 3039 4049 5059  60-69  70-79  80-89
Ageclass
4, Crataegus sp. %
. 40
4.1. (Cr. laevigata — IPBEHH IJIOT, 5
g
. =
(Poir.) DC.*, g3
g
e
42. Cr. monogyna — ©6enu rior (TIIoT, 220
=}
£
Jacq.*, TJIOTHESA), z
10
43. Cr. pentagyna — LpHHU IJIOT .
Waldst. & Kit. ex 0 . -
0-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89
Wwilld )* Age class
5. Corylus sp.** 4
” 30
5.1 Corylus avellana — JIEIIHWK, JIENTHAK, 5
5
)
L. JIecKa, £
=]
5.2. Corylus colurna — MeujaJiecka, 2
=
Z
L. JIMBOJIECKA 10
. ]
0-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89
Age class
6. Sorbus domestica | ockopylla, CKOPyII, 20
18
L. CKOpyHIa 16
214
ERD)
=
o
=]
ié 8
Z 6
4
2 .
0 | -
0-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89
Age class
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P.op. JlaTuHCKH Hapoanuu Ha3us Bpoj u ctapocHa CTPYKTypa HCIMTAHMKA KOjH
Ha3uB MO3HAjy JeKOBUTY IIyMcKY Bohkapuuy
7. Prunus avium L. | nuBIba Tpelima, IUBa 6
TpelIma
54
=
g
=
=]
g
E | I
0 . . .
0-19 20-29  30-39 4049 50-59  60-69  70-79 80-89
Age class
8. Prunus JIMBJbA IIIJbUBA, japasinKa, 4
cerasifera Ehrh. [JaHapHKa
3
a8
5
&
2
E]
=
) I I I
0
0-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89
Age class
9. Sorbus aucuparia | japeOuka 2
L.
£
=]
2
&
2
5
5
0
0-19 20-29  30-39 4049 50-59  60-69  70-79 80-89
Ageclass
10. Sorbus torminalis | Opexuma, OpCTHHA, 2

(L.) Crantz.

Opehuna

Number of respondents

0-19 2029 30-39 4049  50-59  60-69 7079  80-89
Age class

74




* — BpcTa je koMepiirjaiHa ¥ Ha by ce 0JIHOce opende Ypenoe o craBbarmby M0 KOHTPOJy Kopulihema U mpoMera
muBibe ¢uiope u Qayne. Bpcre mox peanum Opojem 3, 4 u 5(5.2.) cy zamruhene Bpcte npema IlpaBuimHuKY o
NpOraniehy U 3alITUTH CTPOTo 3aliTHNeHUX U 3alITHNCHUX TUBJBUX BPCTa OMIbaKa, XKUBOTHbA U TJbHUBA U Y peadu
0 CTaBJbalky IOJ KOHTPOINy Kopumihema M mpomera amBibe (mope u dayne (,,Cn. rmacaux PC*, 6p. 31/2005,
45/2005, 22/2007, 38/2008, 9/2009, 69/2011 u 95/2018 — gpyru NPONHC).

** — McniutaHWIM HUCY TPaBIIIN Pa3uKy m3Mel)y jecke u Medje jecke, Koja je Takole 3abenexena Ha Behem Opojy

JIOKaJINTETa HA UCTPAKUBAHOM TIOZPYY]y.

[Momynanmja crapoctu u3mely 50 m 70 roguHa HajBUINE je YMO3HATA Ca JIGKOBUTUM

ITYMCKHM BOhkapuiama. Y Mmoriiey moJjioBa, OAHOC je pUOImKHO 0KO 50%.

IIpocTopHoO-eKoI0IKe KapaKTepucTuKe ogadpanux mymckux Bohkapuuna y Iluporckom
OKpyry

OcCHOBHE KapaKTEepPHCTUKE 0Ja0paHMX JEKOBUTHUX HIYMCKHX Bohkapuma y Ilmporckom
okpyry (IIBjernhanun, bpyjuh, [1eposuh, Ctymnap, 2016; Jovanovié¢, 1991), anu u BUX0B 3Hauaj
3a ynotpeOy, IEKOBUTAa CBOjCTBa, BpEMe CaKyIljbama JIeJoBa Koju ce kopucre (Mapkosuh u cap.,
2020), onmcaHe Cy mpeMa TOMeE, KOJMKO IyTa je HaBeACHa KOJA aHKeTupaHux y lluporckom
OKpYTY.

JuBsba kpymka (Pyrus pyraster Burgsd.) je qucTomamHo ApBO, KOje JOCTHKE BUCUHY
10 20(25) m. JaBspa ce y mojacy XpacToBHX IIyMa. JIUCT caipku TaHWH, TOPKE MaTepuje, CKpoo
u canonmsua. [Inogosu caapxe 5-10 mg Buramuna C, 6-12% mehepa, 1o 4% nexTUHA ¥ HEIITO
kapotuHa. Kopuctu ce nuct u ioa. [Inonosu cy TBpau u omopor ¢y ykyca. Mory ce jecta
caMmo Kajla Cy Tpe3pes M HarkbHIM, KaJa OMeKIajy W ortnaany. O] UCTPyraHUX M OCYHICHUX
IJI0JI0BAa MOTY C€ MIpUIpPeMaTH YKycHH BohHM 4ajeBU. Y BOhapCTBY c€ KOPHUCTH Kao IMOJyIora 3a
KalleMJbeHe TUIEMEHUTUX COPTH Kpymnaka. Cakyriba ce JIUCT — y anpuily U Majy, IUIOJA — OJ1 jyja
710 OKTOOpA.

Hcnuranumnm cy w3jaBWwim Ja JelIoOBE OBE BOhHE BpCTE KOPHCTE TaKO INTO IUIOIOBE
npepalyjy y pakujy, a TUCTOBE U TUIOJIOBE CYIIIE 32 KOMIIOTE U YajeBe, KOJU C€ MH]y 3UMH.

JuBmba jadyka (Malus sylvestris (L.) Mill.) je nucromamno ApBO wiu KOYH, BUCHHE 10
10 m u npeunuka g0 70 cm. JaBJpa ce y mojacy XpacToBHXx IIyma, pehe OyKoBUX U cMpUeBHX. Y
TUIOJIOBMMA JHMBJBE jaOyke uMa jocta docdopa, jabydHe kucennne, mehepa, memyno3e U Maux

konuuynHa ButamuHa C, B, B2 u kapormna. Ykyc nuBpux jabyka je kuceo m omop. [Ipema
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Tacuhy, Illapukun ®oxynosuh u Menkosuhy (Tasi¢, Savikin Fodulovié, Menkovié, 2001),
TUTOJT CITY’KU 32 peryJincame mpodaBe, MPOTUB XPOHUYHOT 3aTBOPA, TIOTOTOBO Y MEIUjaTpHjH; y
TOKY JICTEHHX MECEIIU JIaje ce MPOTUB KpBaBUX JUjapeja kox nene. [lo mctum ayropuma decr je
cacTojak MpUjaTHUX U ocBexaBajyhux BohHux u Hapomuux uajeBa. [Ipema Ilemaruhy (Pelagic,
2009) xopucTH ce mpoTHB MoBpahama, peyme U kKaMeHa y OyOpery, IpoTUB Kallljba 1 00JI0Ba y
rpyauMa, IpOTUB CKJIEPO3€, MPOTHUB TJIaBOOOJbE U 00JI0OBA y CTOMAKy. JaOyKoBa IIMpa YUCTH KPB
U TUME yMamyje CBaKO YHYTpalllbe H CIOJbAIlE 3alajbeihe, a CMamyje M KOIUYHHY
xonectepona. [0z ce Oepe kpajem jeTa UIn IOYETKOM jeCEHH.

Jpen (Cornus mas L.) je xOyH WIM HHCKO JPBO CIIOPOT pacra, A0 § m BHUCOKO,
npevHuka 10 npeko 30 cm u crapoctu g0 npeko 100 ronuna. Pacte y mojacy XpacToBux Iyma,
Ha HaaMopckuM BucuHama on 100 mo 1.300 m, Ha Torumjum TepeHnMa. Kopuctu ce 1o Koju
CaJIp)KU TaHWH, MEKTHUH, Tiehep, CiIy3, OPraHCKe KHCEJIHHE, MIMKOCAIHY KucenuHy, ButamMuH C.
[TnonoBu cy jecTuBU. YoTpebsbaBa ce Kao HApOJIHU JIEK 32 3aycTaBibame aujapeje. Cakymba ce
y TIEpHOY O aBryCTa JI0 OKTOOpa.

bean raor (Crataegus monogyna Jacq.) je »xOyH MM HUCKO ApBO, A0 10 m BHCOKO.
HacespaBa mojac XpacToBuX IIyma, pacte y myMama xpacta, rpaduha, Oykse, mopes myTeBa, Ha
TuBazama, 1o cenuma, Hajuemhe y 3ouu 900-1.200 m. Kopucre ce user, muct, mwioa. Ilnox
canpxu ButamuH C. JlekoBuTa je BpCTa, Jellyje Kao CIa3MOJHMTHK, KapAHWjaK, TepUjaTpUK
(Capuh, 1989), kapauOTOHUK, KOPOHAPHU BAa30AMIIATATOP, XUIOTEH3MB, aHTHApUTMHK (Tasic,
Savikin Fodulovi¢, Menkovi¢, 2001). Yaj o 1BeTa riora MOKe 1a ca KOPUCTH IPOTHB 6OJIOBA Y
rpay (Capuh, 1989). ['moroB 1BET U MIIOJAOBHU TJIOTHE IPUMEHY]Y C€ KO CPUAHUX OOJIECTH, jep
1ojavyaBajy CHary cpua u yMamyjy Opoj CpYaHHX OTKyIaja y MUHYTH.

Jlecka (Corylus avellana L.) je nucronagHu >kOyH WIM HHCKO JPBO, BUCHHE 5-10 m.
Jenan je on Hajuemhmx »xOyHOBa y HAIIMM IIIyMaMa, 4Y€CTO TPajJd 4YecTape Ha MpPOTUIAHIMMA.
Meuja necka (Corylus colurna L.) je nuctonagno npso BucuHe 10 30 m, npeunuka a0 1(2) m.
Hajuemrhe ce jaBipa y mojacy OykoBuX mryma. JaBiba ce Takolhe ca XxpacTtoBuma, rpaboM, PHUM
O0opoMm. Y MeIUIMHH CE€ KOPUCTE KOopa, JIUCT W IUIoA. JIMCT W Kopa Ccy aJCTPUHICHCH H
Ba3oKOHCTpHUKTOpU. KopucTe ce 3a Jieueme ymajga NPOUIMPEHHX BEHA, XEMOPOWA, MPOTHB

XxurnepTpoduje mpocraTe U NPOTUB BEIUKOT OJJIUBA Y MEHCTpyaluju. JIIHUIM C MEZIOM /1ajy ce
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KOJ peyMaTH3Ma, MaJOKPBHOCTH M Kao CpeAcTBO 3a jauame (Capuh, 1989; Tasi¢, Savikin
Fodulovi¢, Menkovi¢, 2001).

Ockopyma (Sorbus domestica L.) je npBo 14(20) m BHCOKO, U3paKEHOT Ae0J1a, OKpyTIIe
KPOIIkHE U jJaKOT Kopema. HacTamyje Toruia cTaHuInTa, IiyMe ciiajyHa U 1iepa, rpaduha u apyre
TepMouMIIHE IIyMe, 3amTuheHe o HHUCKHX TeMmIepaTrypa M MpaszeBa. PacmpoctpameHa je,
crabmumuaHo npumentana. [lmox caapxku mehepe (3HaTHO BUIIEe (PYKTO3E HETO TIIIyKo3e). Y
mpe3pesioM Bohy MMa M HEITO aJIKOXOJia M CHpheTHE KHUCEeNWHE. Y IUI0J0BHMMa HMMa oIl
jaOy4yHe KHCEIMHe, TaHMHA, a30THUX MaTephja W jgocta menyiose. Cagpxke ButamuH C U
kapoteH. [11o1oBH ce jemay cBeu, a MOTY ce€ MPaBUTU MapMelaje U KOMIIOTH. YTOTpebibaBajy
Ce W Kao J0JaTaK KOJ MPOU3BOJkE jabykoBadue wiu ce came npepalyjy y pakujy. Jlomajy ce u
rpoxhy Koj mpaBJbemka MIaA0T BUHA. bepe ce y jyHy, jyiy, aBryCTy u centeMopy.

JuBmba Tpemmwa (Prunus avium L.) je npBo Bucoko 15-20(30) m, mmpoko Kymacrte
KpOIIIe, JOOpO M3paXEeHOT cjajHOT neblia, XOpU3OHTANHMX rpaHa. Opromapa joj myOoKo,
pPacTPEeCcUTO | TUIOIHO 3EMJBHIITE, TOTUIO M Oorato 6azama, anu u muhe, y mojacy XpacTOBUX U
OykoBux myma. PactipoctpameHna je y cBuM npeaenuma Cpouje. Kopucre ce mion u meTespka.
Canpxe: tuon — mehep, Bomy, mextuH, BuTamuH B u C, jaOyuHy, BHHCKY W JIUMYHCKY
KHCENMHY, TeTeJbKa — TaHWH, TOpPKe Marepuje, opraHcke kucenuHe, mehep, Butamuu C,
MUHEpaHE COJH, ja0y4YHy U JIUMYHCKY KHCEJIHHY, XOJHH U TyMy. Y CEeMEHKaMa JTUBJHE TPEIIHE
uMa TIIMKO3U/1a aMHTAaIiHA. M3 IUBIBHX Tpeliama MOXKE ce MPABUTH MapMelaaa, KOMIIOT TN
cupyn. [lmogoBu ce mpepal)yjy y BUHO WM y paKkujy KOja c€ KOPHUCTH Kao HAPOIHH JIEK 3a
OosectH xenmyna. M3 mpiiku mioza KyBa ce 4aj, KOju ce Takol)e KOPUCTH Y HapOJIHO] MEIUIIMHU.
JlucToBM MOTY MOCITY>KUTH Kao 3aMeHa 3a 4aj. CakyIspajy ce 0j1 Maja JI0 aBrycra.

[lanapuka (Prunus cerasifera Ehrh.) je »OyH wim npBo 4-10 m BucHHE, IIUPOKO-jajacTe
Kkpormimke. HacesbaBa mojac XxpacToBHX IIIyMa WIIA TOIie OykoBe myme. JluBiba nmubpuBa Oorara je
ButamuHoM C. Hajuemrhe ce mpepabyje y pakujy, a pehe y BohHe cokoBe, KOMIOTE, MeIlIaHe
Mapmenaze uinu cuphe. Cakyrba ce y Neproiy jyH-aBrycr.

Japeouxa (Sorbus aucuparia L.) je npBo Bucoko 10 20 m, ca pa3rpaHaTOM, CBETIOM
KpormkoM. Pacte y mojacy OykoBO-jelIOBHX IIyMa. 3peiid IUI0A0BH caapxe Iehep (hpykrosy,
TIIyKo3y, cop0o3y, caxaposy), a30THE MaTepuje, OpraHCcKe KuceianHe (HajBulle jaOydHy),

ButamuH C u nocta Butamuna E u B2. [1no10Bu cy Beoma 6orar uzBop ButamuHa A. Y muma je
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IPUCYTaH U aJIKOXOJI COPOUT, Koju HacTaje pepmenrarujom mehepa copbose. [loBossHO nemyje
Koz aujabeTuca, peymaTu3ma, O0JIeCTH Kydd, CMambyje KOJMINHY XOJIECTepOoJia Y KPBH, a UMa H
aHTHOaKTepHjcKo nejctBo. Kopucre ce u 3a medyeme pakuje, Koja yJia3u y cacTaB HEKHX BpCTa
BOTKH, Kao U 3a cuphe. bepe ce y jyHy, jyly u aBrycty. 3a jeno ux je 6osbe Opatu mnocie npBUX
MpaseBa, jep Tana caapxke puiie mehepa. [Ipuinkom Opama Tpeba ojcenaTy mnese MTUTOBE.

Bpexuma (Sorbus torminalis (L.) Crantz.) je apBo 10 25 m BHCOKO, OKpPYyTJIacTe
KPOIIkHE, KOpa Y CTApOCTH Y3IYXKHO U MOMPEYHO TUTUTKO HCITyaia Ha jpycne. CTaOIMMUYHO je
NpUMENIaHa y MHOTHM IlymMama XpacTOBOTI Iojaca (ClaayH-Iep, KHTHAK-Tpald, KHTHAK).
[TnonoBu Opekume cy ciauyHu Mymmyiama. Caapke KapoTeHoua, Trymy, Iehep-cop6o3y,
Butamud C, TaHWH, MEKTUH, CKpoO W opraHcke kucennHe. Hekama cy ce u3 Opekuma, Kao u
octaymx npunaaauka poga CopOyc, mpaBmia pasHa ankoxojHa nuha. [Tonerae ce mpepahyjy y
pakujy. Kopucre ce u kao CpeiCTBO 3a 3ayCTaBJbale JHjapeje, OJ Yera MOTHYE M JIATHHCKU
HazuB. [110710BU ce cakymibajy 01 jyHa JI0 centeMopa.

JlokanuTeTH W THIIOBHM 3€MJBUIITA Ha KOjUMa Cy KOHCTATOBaHA II0jeIMHAYHA WU TPYyTIe
crabaa JJIEKOBUTHX IITyMCKHUX BOhKapuIla MpUKa3aHu cy y Tabenu 5.

AHanu3upaHa 3eMJBHINTA Cy Y IEJIWHU TOBOJBHUX (DU3MUYKUX OCOOWHA, YIIIaBHOM
WJIOBACTOT TEKCTYpHOI' CacTaBa, MpBHUYACTE CTPYKTYpE, BOAOMPOIYCT/HHBA M PACTPECHUTA, IITO
ce ojpakaBa Ha KalaluTeT IpuMarma 1 3apKaBama BOJIE.

[Ipema xeMujckUM OCOOMHaMa HWCIHTaHA 3EMJBHINTA Cy KHCENE 0 YMEPEHO ajKaJIHe
peaknuje. [Ipema canmpikajy xymyca 3eMJbUINTA Cy YIVIABHOM jJaKO XyMYyCHa, Ta je W CaJpxkaj
JIAKO MPUCTYMaYHuX Marepuja Ousbkama Behu. Canprkaj XyMmyca Bapupa y IIMPOKHM TpaHUIAMA.

[TocmatpaHo y eUHU, a30TOM U KallujyMoM cy 1o0po obe3behena, a pocdop je y nedunury.

Tabenaa 5. [IpocTOpHO-EKOJIOTKE KapaKTEPUCTHKE JICKOBUTHX IITYMCKHX BOhKapHIla Ha TOApydjy

HCTpaKHBarba

P.

OmurnHa K.O. Jlokaymrer 3emubuinTe

op.
JAuB/ba kpymka (Pyrus pyraster Burgsd.)

1. (ITupot PcoBuu Kamnna Cpen. nyboko cmele Ha kpeumaky

2. |Anmutporpan  |IloranoBo Manactup Cwmelje Ha Kpeumaky

3. |Aumurposrpax  |CMmIoBIM Bumniu Cpenme ny6oko cMehe semspumre
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OmurnHa K.O. Jlokanurer 3emsbuinTe
op.
4. |AumutpoBrpan  |CMunoBuu Bupnuy, Mapuna uecma | Cpeame ny6oko cmehe semibuire
5. |Aummurposrpax  |Bpaherum BpaheBcko kpajumrre Kpeumauka 1pHuna
6. |dumurposrpan  |CeHokoc Pexuke Kpeumauka 1pHuna

JuBiba jabyka (Malus sylvesrtis (L.) Mill.)

1. |babymmHuma 3BoHIIE Berpencka peka JHy6oxko cBexe cMmehe Ha kpedmaky
Hpen (Cornus mas L.)

1. [dumurpoBrpan | CeHokoc Pexuke Kpeumwauka 1pHuna

2. |duvutposrpan  |bpahesmu BpaheBcko kpajumrre Kpeumauka 1pHuna

3. |dumutpoBrpan | CmuiIoBIM Bumy Cpenme n1yooko cMmelje 3emipuiITe
Laor (Crataegus sp.)

1. (ITupot PcoBun CkpuBeHa Ilnutko cmele Ha Kpeumaky

2. |Iupor Pcosun Kamunna ITutko cMehe Ha kpedmaky

3. |dumurposrpan | CeHokoc Pexuke Kpeumwauka 1pHuna

4. |dumutposrpan  |Bpahesuu BpaheBcko kpajumire Kpeumauka npHuna
Jlecka (Corylus avellana L.)

1. [dumurposrpan | CeHokoc Pexuke Kpeumwauka 1pHuna

2. |Aumutporpan | BpaheBuu BpaheBcko kpajuiire Kpeumauka 1pHuna

3. (Ilupot PcoBun Kamnna Ilnutko cmele Ha KpeumaKy

4. |Mupor PcoBun CkpuBeHa Ilnutko cmele Ha Kpeumaky
Meuja necka (Corylus colurna L.)

1. |AnmurpoBrpax  |CMmioBIM Bumma Cpenme nyb6oko cMehe semypumre

2. (Ilmpot PcoBuu Kamuna ITnutko cMele Ha KpedmaKy

3. (Ilupor Kpynar Ternor Cpenme ny6oko cMehe semspuire

4. |dumutposrpan |Bucouxku OnopoBuu |- Kpeumwauka 1pHuna

5. (Iupor Pcosun Icjax Cwmelje Ha kpeumaky

6. (Iupot Bucouka Pxana Tpenaz Cwmelje Ha Kpeumaky

Ocxkopyma (Sorbus domestica L.)

1.

‘ ITupor

‘[[oﬁpn o

Cwmelje Ha Kpeumaky

JuBiba Tpemma (Prunus avium L.)

1. |Anmurposrpan  |CeHoxoc Pexuxe, nanmmak Kpeumauka npauna

2. |duvutposrpan  |bpahesmu BpaheBcko kpajumrre Kpeumauka 1pHuna

3. (Ilupor Kpynar Termor Cpenme ny6oko cMehe semspuire
4. |dumutposrpany  |Bucouku OnmopoBum |- ITemryap, neckoBuTa HioBaya

Ilanapuxa (Prunus cerasifera Ehrh.)

1.

‘ TIupot

‘ PcoBuu

‘ CkpuBeHa

‘HJ‘II/ITKO cMelje Ha KpedmaKy

Japeowuka (Sorbus aucuparia L.)

1.

‘ ITupor

‘[[oﬁpn o

‘CMeI’)e Ha KPEUHhaKy

Bpexumwa (Sorbus torminalis(L.) Crantz.)
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OnmruHa K.O. Jlokanurter 3eM/bHIITE
op.

1. | Aumurposrpan | Tpucku OnopoBiu Kamon Jepme JIutocon

Ha ocHOBYy (U3HMYKO-XEeMHjCKMX CBOjCTaBa aHAIU3UPAHUX 3EMJBHMINTA MOXE Ce
3aKJBYUYHUTH [1a j€ HHXOBa MPOJYKTHBHOCT y KOpeialuuju ca JyOWHOM (U3UOJOUIKH aKTHBHOT
npodmwia W TOBOJBHUM (PH3MUYKMM OcoOMHamMa, T€ C€ MOTY CMaTpaTh Cpelame 0 BeoMa

IMPOAYKTUBHUM 3€EMJbUIITHMA.

JuBep3ndukanuja eKOHOMCKe JAeJAaTHOCTH CTAHOBHHUIITBA KPO3 OAPKHBO Kopuuheme

JIEKOBMUTHX IIYMCKHUX Bohkapuua Iluporckr okpyra

JluBep3udukaimja eKOHOMCKE JeJIaATHOCTH YCMEpEHa je Ha CTBapame HOBUX MOTyhHOCTH
32 3alO0LUbABAKE Y PYpPAIHUM IMOJAPYYjUMa, a CAMHUM THM M CMambeHhe 3aBHCHOCTU Of
nosbonipuBpene. OHa  yKkJpydyje  IpeycMepaBamke  ca  IOJBONPHUBPEAHUX  TpeMma

HEMOJHOIIPUBPETHUM JIETATHOCTHUMA U MOJAPIIKY 32 OCHUBAKE U pa3Boj MUKporpeayseha.

MoryhHocT noc/jioBama ca 1€eKOBUTHM IIYMCKUM Bohkapunama

Bbpoj mpenyseha koja ce O0aBe opraHW3aIjoM OTKyIa, rajembeM, MPEPATIOM B H3BO30M
JIEKOBHUTOT OMJba Ta U JIGKOBUTHX IMIyMCKHX Bohkapuiia y CpOuju TEIIKO je MPEeIr3HO YTBPINUTH,
jep ce MHora mnpeny3eha 6aBe opraHu3anujoM OTKyna OMJbaKa, ajld U JUBJbUX >KUBOTHHCKHUX
BPCTa, y 3aBHCHOCTU O TOJAMHE M 3aCTYIJbEHOCTH y MPUPOIH, OJHOCHO OJf MHTEPECOBambA
TPKUINTA U Kylama u3 MHOCTpaHcTBa. MHora npemy3eha Memajy Ha3uBe, IPEPETUCTPY]y Ce WIH
1ocJje nap rofvHa IpecTajy ca pagoM.

[TocnoBame ca JEKOBUTUM HIYMCKUM BohkapumaMa Ipyxka MOTryhHOCT MOKpeTama
COIICTBEHOI OW3HMCa y OOJIACTH CaKyIlJbama, MpoJaje WIM OTKyNa, NPeKo Ccakylbaya,
OTKYyIUbHBaua, pepahjuBada 1 M3BO3HMKA MPOJTyKaTa CAMOHUKIIMX BONHHUX BPCTA.

[Ipema Honuhy, PankoBuhy u HepespkoBuhy (2013), cakymipame ce cacToju Of
aKTUBHOCTHM CaKyIlJbakba M OTKYIa, mpepajga oOyXBaTa akTMBHOCTH NPUMApHE M CEKyHAapHe
npepaze, a miacMaH MoXKe OUTH ,,Ha BETUKO™ (YIJIIaBHOM MHOCTPAHMM KyHIMMa) U ,,Ha Majuo‘
(comicTBEHM MaJONPOajHU 00jEKTH, Majie TPTOBUHCKE paame). Y IIupoTckom OKpyry, Kao u 'y
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nenoj Cpbuju, cakyIbame J1e710Ba JIEKOBUTUX IIYMCKUX BohKapula je MojeMHaYHa aKTHBHOCT
JIOKQJIHOT CTAaHOBHHUIITBA, ajl U jeJHA OJl aKTUBHOCTU Manux U cpeamwux npenyszeha (MCII),
3ajenHo ca otkyrnoM (Mandi¢, 2017; Noni¢ et al., 2014; Stojanovska, Nadanovska, Stojanovski,
Nedeljkovi¢, Noni¢, 2012). OTkyn ce BpIliu Y T3B. OTKYIIHUM cTaHuuaMma. [Ipepaaa moxpasymena
IpoIiec Y OKBUPY KOra ce CHpOBHMHA Ipepalyyje y Mmoiynpou3Boj Wwin GpuHaIHUA npousBoi. Heke
aKTUBHOCTH 3aXTEBajy MoceOHEe ajare W MamuHe (Cymape, XJiaamade u JIp.), JOK Heke He. 3a
npame, Kilacupame, ydilheme U cedekhe OBU ajaTh M MallMHEe HUCY HEONXOJIHH, JOK 3a
3aMp3aBame, POU3BOAKY TUHKTYpa, €TEPUUYHHX YyJba, mpexpambenux npousBoga MCII tpeba
na mocemayje oBe ypehaje.

[TmaHTa)XHUM TajeleM JIEKOBHUTHUX ITyMCKHX Bohkapuma morao OM Ja ce OCTBapu
3Ha4yajaH M3BO3HM IOTEHIMjaJl M3BO30M IUIOZOBAa M JAPYTMX JIEKOBUTHX JleloBa Ousbaka.
[Ipepanom u ¢uHanmzanujom npousBofa (moTpeOHa wu3rpafma W Pa3Boj MpepagHuX

KaranuTeTa), M3BO3HH MOTSHIIMjall O] TUIAHTAXKHOT Tajerha Morao OM Jla ce BUIIECTPYKO yBeha.

IIpoueaypa 3a n3gaBame 103B0JIa 32 KOMEPUHjaTHO CAKYI/bahe

MUHHCTapCTBO HAIEKHO 3a 3aIITHTY >KUBOTHE CPEIWHE CBAaKe TOJUHE pACIUCYje
Konkypc 3a u3maBame 103BOJIAa 3a CaKyIUbame AMBIBE (JIOpe, Y KOjy CHaaajy U JICKOBUTE
IIyMCKe BOhKapuIie.

[Ipeny3zeha momHOCEe 3axTeBe 3a JIO3BOJIC HA OCHOBY JaBHHX TOJIUIIBHX KOHKypCa
00jaB/bEHUX Y THEBHHUM JINCTOBUMA.

Jlo3Boie 3a CaKyIUbaleé U CTaBJbalE y MPOMET IMBJBUX BpCTa OMJbaka M3/1ajy ce Ha
OCHOBY Ypezn0e o craBjbamy IOJ KOHTpOJIy Kopuihewma W mpomera AuBibe (iope u dayne
(Cnysx6enu rnacauk PC, 6p. 31/05, 45/05, 22/07, 38/08, 9/09, 69/11 u 95/2018)'%.

Cakympame 3amITHheHWX BpCTa paau Kopuinhema W CTaBJbakba Y MPOMET MOXKE Ce
BPILUTH TO]] YCJIOBUMA M HA HAYHMH NPOIHCaH OBOM ypea0OM U Y KOJIMYHMHU K0ja je 0J00peHa.

JlozBosie u3gaje MUHHMCTapCTBO 3a 3aIITUTY XKMBOTHE CPEIUHE, HA OCHOBY MUIIBbEHA

3aBoja 3a 3amruty npupojae Cpouje.

18 https://www.pravno-informacioni-sistem.rs/SIGlasnik Portal/eli/rep/sgrs/vlada/uredba/2008/38/1
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3aBox 3a 3amtuty npupoae CpbOuje yTBphyje KOHTUTEHTEe (MakCHMallHE KOJUYMHE 32
CBaKy BPCTy KoOje OM ce y aTOj TOJUHH MOTJIE CaKylHTH U3 TPUPOIE) HA OCHOBY MOHUTOPHHTA
CTama y MPUPOJIU U U3/1aje T03BOJIE 3a CaKyIubamke npeny3ehnmMa koja ce 6aBe OTKYIOM.

Cakyrsbame je 03BOJBEHO CaMO ca MojJpydYja AP)KABHOT 3€MJBHMINTA U IIyMa, TOK CE
CaKyIJbaF€ Ca MPHUBATHOT 3€MJbUINTA W IIyMa MOXeE BPIUIMTH CaMO Ha OCHOBY 0/100pema
BJIACHHKA.

Ca nmoapyyja 3amTuheHUX MPUPOTHUX J00apa CaKyIlsbame je J03BOJHEHO CaMO aKo je
npeaBul)eHo MOCEOHUM aKTOM O PEKUMHMA 3aITUTE TOT MOAPYYja U y3 CarjlaCHOCT YIpaBjbaya
3amTuheHor noapydja.

Ypenoom je oapehena m BucwHa HamokHaae (takce) ox 10% on mporemeHe IeHe 3a
CBaKy BpCTY, KOjy IpJkaBH Tulaha MpaBHO JIMIIE WIN MPEIy3€THUK, OPTaHU3aTOp CaKyIlJbamba M

IMpoOMETa.

3AKJbYULIU

IIpennoctn Iluporckor okpyra 3a pa3BOoj EKOHOMCKE JEJaTHOCTH CTAHOBHUIITBA
OJP’KUBUM KopullhemeM JIEKOBUTHX LIYMCKHX Bohkapuia cy OpojHe — MOBOJbaH reorpadcku
TI0JI07Ka]j, BEJIMKU PECYpPCH CJI000HE pajiHe CHAre, MOT0IHE KIMMATCKE KapaKTEPUCTHKE, BETUKO
npupoaHo OorarcTBo (M3BopH nujahe Boxe, Iyme, Mallmbally, IMBajAe, UTAH. ).

[TozutuBan yTtuiaj Ha pa3Boj [IupoTckor okpyra MMajy BEJIMKE MOBPIIMHE TUIOTHOT U
3MIpaBoOT (XEMH]jCKH, OPTaHCKU U Ha OWJIO KOjU JAPYTH HAYWH) He3zaral)eHor 3eMJBUITA, IOBOJHHE
KOJIMYMHE ¥ paBHOMEpAaH pacropesa MaJaBHHA y TOKY BEreTalMoOHOr Tepuoja y Opiacko-
TUTAHUHCKUM KpajeBUMa, Kao W MOBOJFHA MOTYNHOCT 32 HAaBOJAMABAIKE 3HAYAJHUX IMOBPIIMHA Y
[TupoTckoj KOTIIMHM | JIp.

Ha ocHOBy mnpukazaHux mnojgataka O yHoTpeOM JIEKOBHTHX IIYMCKHUX BOhkapuia y
pypanauM noapydjuma [lupoTckor oxpyra, Koju cy JOOMjeHH AaHKETUPAWmEM pypaHOT
CTaHOBHMIUTBA y omnmutuHama [Iuport, baObymnuna, bena [lananka u JumutpoBrpan, Moxe ce
3aKJbYYUTH J1a ce Hajuenihe Oepe W ymoTpebspaBa AMBIbA KpyIlka. YHoTpeOy japeduke (Sorbus
aucuparia L.) u Opexkumwe (Sorbus torminalis L.) momeHyna cy camo MO JBa WCIUTaHUKA,

onHocHO 110 0,32 % on ykynHOTr Opoja HCIIUTaHUKA.
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[TorpeOHO je cucTEeMAaTCKM paJuTH Ha eayKalMju CTAaHOBHHUIITBA HAa HCTPAXKHUBAHOM
MOJIpy4jy, Kako OM ce Ipe CBera ymo3HaIM ca HIyMCKHM BOhKapuiiama, Koje Cy y MameM
MIPOIICHTY MOMEHYyTe (MpUMep japeOuKe U OPEKUIbEe), WM YONIITe HUCY HU MOMEHyTe (MpuMep
Medje JIECKe) O/ CTpaHe Clly4ajHO ofa0paHNX HUCIHTAHHKA TOKOM aHKETHpama, YIIO3HATH HX ca
JIOKAJIUTETUMA U CTAHUIITHMA Ha KOjMa Cy OBE BPCTE 3a0eeKeHe.

[ToTpebHO je HarmacuTH W MOTYNHOCTH 3a TIOJICTHIIA] pa3BOja pypajHe CKOHOMH]E KpO3
eAyKaljy JIOKaJHOT CTaHOBHHUINTBA O MOTYNHOCTHMAa KOj€ TIPY)Kajy JIEKOBUTE IIyMCKE
Bohkapuiie. [Tomro je u3pakeHO cMameme Opoja CTAHOBHHKA Yy pypaiHHM JAeOBUMa OKpYyra,
MOCTICIINBAKE OAPKHUBOT KopUlThema JEKOBUTHX LHIYMCKHAX BONKapHIla y KOMEpILHjalTHE CBPXe
00e30eamto 6u 1 mopacT Opoja CTaHOBHHKA Y TUM TOJIPYYjUMa, MTO OW MMAJIO BEJIMKH 3HAYa] 32
Pa3BoOj CEOCKHMX CpenuHa Ha Teputopuju [Iuporckor okpyra. Morao 6u 1a ce ocTBapu 3HavajaH
M3BO3HM TIOTEHIMjal M3BO30M IUJIOJI0OBA W JPYrHX JenoBa oOBHUX Ouspaka. [Ipepamom u
¢uHamM3aMjoM npousBoaa (MorpedHa M3rpaama M pa3Boj MpPEpajHUX KalaluTeTa), U3BO3HH
MOTEHITHj a1 Morao Ou Jia ce BUIIECTPYKO yBeha.

Ha oBaj HaunH kopumrheme JTEKOBUTUX IIYMCKUX BOhKapHIla MOACTUYE Pa3BOj JOKAIHE
€KOHOMH]e, Y3 OYyBame EKOCHUCTeMa U OHOJMBEP3UTETa W NPEICTaB/ba Ba)XKHY KOMIIOHEHTY
KMBOTa CHPOMAIIHOI CTaHOBHHMIITBA. OcCTBapHBameM IOMEHYTHX YCIIOBa, y3 OOraTcTBO
NPUPOIHHUX pecypca, Owmhe CTBOpPEHHM YCIOBH 3a pa3BOj TypH3Ma, TPrOBHHE H JIPYTHX
JIEaTHOCTH, IITO OU JOTIPUHEIIO MOBPATKy CTAHOBHUILITBA HA OBa MOAPYYja.

Cakyrbame JIGKOBUTHUX ITYMCKUX BOhkapuila Moke OWTH 3HA4ajaH Mpasall pa3Boja 3a
MaJia MOpOANYHA ra3JUHCTBA Ha nojapy4jy [Iuporckor okpyra. MehyTtum, 3a cakymsbame, Kao U
CTaBJbalb€ y TIPOMET, MOTYNHOCT W YCIOBE 3a IUIAaHTAXHO Tajele, KAao W Ipepamy W
¢buHanM3anMjy OBaKBUX MPOM3BOAa Ha moapy4djy Iluporckor okpyra, HeomxomHa je Beha
MOJIPIIIKA JIP’KaBe Mepama €KOHOMCKE TIOJUTHKE U MOCTHIIA]a.

HapaBHO, HEONXOAHO je palMOHATHO CAKYIJbalkhe M CTaBJbalkbe Y MPOMET JICKOBHTHUX
IryMCKuX Bohkapwia, Koje Mopa OWTH 3aCHOBaHO Ha CTalTHOM mpahemy M MOHHTOPUHTY

HajonTepeheHnjux BpcTa y mpupoau, Kako Ou ce oHe cadyBalie u 3a Oymyhe reneparyje.

3axBajanuua: OBa UCTpaKuBama Cy peaM30BaHa y OKBHPY YTOBOpa O pealu3alyju

buHaHCHpaky HAYYHOMCTPAKUBAUKOT paja HAYYHOUCTPAXXKMBAYKMX opraHm3anuja y 2023.
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TOAMHU, KOju (uHaHCMpa MUHHCTApCTBO 3a HAyKy, TEXHOJOIIKH pPa3BOj M HWHOBAaLHUje
Peny6muke Cpb6uje (O6p. 451-03-47/2023-01/200027) m y okBHpY IIpojeKTa ,,YTBphUBame
MOTEHIMjajla YW HauyWHAa OJPXXUBOT Kopuilhema JWB/BUX BONHMX BpCTa ca aclekTa
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Bononpuspene Penyonuke Cpouje.
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Abstract: A total of 633 informants were surveyed on the knowledge and use of wild
fruit species, and 631 informants on knowledge and use of medicinal plants, in the four
municipalities of the Pirot District: Pirot, Babusnica, Bela Palanka, and Dimitrovgrad.

Wild apple was mentioned by 316 respondents, i.e. 49.92% of the total number of
respondents, according to the first questionnaire. According to the second questionnaire, two
respondents reported the internal use of wild apple fruit in the form of vinegar against high
cholesterol, one respondent reported the use of the flower in the form of infusion against urinary

tract inflammation, and one respondent reported the use of fresh fruit for circulation.
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The use against high cholesterol, as well as against urinary tract inflammation, can be
considered novelties in our research because they were not mentioned in previously published

ethnobotanical papers on the Balkan Peninsula.

Keywords: Malus sylvestris, wild fruit species, medicinal use, Pirot District

INTRODUCTION

Wild apple (Malus sylvestris Mill.) grows in rare light forests, especially along the edge
of forests, in the belt of oak forests (Pammh, 2002). According to Ratkni¢, Nikoli¢, Rakonjac and
Bilibajki¢ (2004), it is widespread in mesophilic oak forests in the Pirot District. It is a deciduous
tree, medium or small in height, up to 14 m, with grey-brown perennial branches (JoBanosuh,
1972). Twigs have thorns or they are without them. The leaves are broad, ovate, elliptic or round.
It blooms together with the leaves in April or May. The flowers are white, clustered in clusters,
with a small number of flowers. The small egg-round fruits, which taper towards the stem, are 2
to 3 cm in diameter, greenish-yellow, or slightly reddish. They ripen in August and September

(JoBanoBuh, 1972).

The fruits are hard and have a sour taste. They contain significant amounts of pectin, so it
is used for gelling products made from other fruits (Grli¢, 1956). The pulp of the apple fruit

contains vitamins, and the seeds contain iodine (Mapkosuh, Pakomarn, Huxonuh, 2020).

Tyraxos (1990) and Tasi¢, Savikin Fodulovi¢ and Menkovié¢ (2001) mentioned the use of
wild apple fruit against chronic constipation and diarrhea in children. According to the same
authors, wild apple is a frequent ingredient of pleasant and refreshing fruit and traditional teas.
According to Pelagi¢ (2009), it is used against vomiting and hiccups, rheumatism and kidney
stones, cough and chest pain, sclerosis, headache and stomach pain. The same author states that
drinking apple juice cleans the blood more widely and thus reduces any internal and external

inflammation, and also reduces the amount of cholesterol.

This study aimed to collect and research traditional knowledge about the use of wild

apple in the Pirot District, primarily the fruit of this species as a wild forest fruit species, as well
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as knowledge related to the use of wild apple for medicinal purposes. The aim of the research
was also to find traditional forms of medicinal use of wild apple, which have not been recorded

in previous ethnobotanical research on the Balkan Peninsula.

MATERIAL AND METHODS

Studies on the knowledge and use of wild forest fruit species and the use of medicinal
plants were conducted in the form of a population survey. The questionnaires on the knowledge
and use of forest fruit species, as well as the knowledge and use of medicinal plants, included
residents of 144 villages in four municipalities of the Pirot District: Pirot, Babusnica, Bela

Palanka and Dimitrovgrad.

A total of 633 respondents were surveyed with the questionnaire on knowledge and use
of wild fruit species, of which 338 were men and 295 were women, and 631 respondents were
surveyed with the questionnaire on knowledge and use of medicinal plants, of which 337 were

men and 294 were women.

The results of research on the traditional use of wild apple were compared with previous

ethnobotanical research on the use of this species on the Balkan Peninsula.

RESULTS

According to the results of the first questionnaire on the knowledge and use of wild forest
fruit species, wild apple was mentioned by 316 respondents, i.e. 49.92% of the total number of
respondents. The respondents stated that wild apple fruits have a sour taste, so they are rarely
used for eating, but they are often used to make vinegar, brandy, or dried for teas, which are

drunk during the winter.

The following table shows the numerical data of respondents who mentioned the use of
wild apple fruit as a wild fruit species in the Pirot District by municipality, gender and

nationality (Table 1).
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Table 1. Data on the number of respondents who use wild apple (Malus sylvestris L.) as a wild fruit

species by the municipality, gender and nationality

Municipality/district X No. of respondents  Men Women  Serbs Bulgarians
Pirot 144 81 63 142 1
Babusnica 67 41 26 56 9

Bela Palanka 67 35 32 65 0
Dimitrovgrad 38 26 12 1 37

Pirot District 316 183 133 264 47

Roma

1

2
2
0
5

Apart from the use of wild apple fruit as a wild fruit species in the Pirot District, which

was shown in the previous text, a special questionnaire led to results on the medicinal use of wild

apple. A total of 4 reports out of a total of 4817 reports about the medicinal use of plants (0.08%)

were mentioned by 4 respondents about the traditional use of wild apple for medicinal purposes,

of which 2 statements were reported by men and 2 by women. Of these, 3 respondents were of

Serbian nationality, and one respondent was of Bulgarian nationality. In the municipality of

Pirot, 1 report on the medicinal use of wild apple was given, in the municipality of Babusnica 2

reports, and the municipality of Dimitrovgrad 1 report. In the municipality of Bela Palanka,

respondents were not mentioned wild apple for medicinal purposes. The age of the respondents

who mentioned the medicinal use of wild apple was 50, 58, 60 and 62 years.

Table 2. Medicinal uses of wild apple mentioned by respondents with parts of plant and forms used

Medicinal use Number of  Part/parts of the plant Form
respondents

High cholesterol 2 wiox (fructus) vinegar

Inflammation of the urinary tract 1 uBer (flos) infusion

For circulation 1 1o (fructus) fresh fruit

The twice-mentioned medicinal use of wild apple fruit in the form of vinegar was against

elevated cholesterol. The use of fresh fruit for circulation was mentioned by one respondent. The
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use of wild apple flowers against inflammation of the urinary tract in the form of an infusion was

mentioned by one respondent (Table 2).

DISCUSSION

The research results presented in this paper are compared with previous ethnobotanical
research on the traditional use of plant species on the Balkan Peninsula.

According to Jari¢ et al. (2007) on Kopaonik Mt, wild apple fruits are eaten and used for
making juices, and also for apple vinegar, which is similar to our research, according to the
results of the first questionnaire.

Sari¢ Kundali¢, Dobes, Klatte-Asselmeyer, and Saukel (2010) mentioned the use of wild
apple in Bosnia against colds, coughs, and as roborantium, which were different medicinal uses,
compared to our research.

Pieroni, Giusti and Quave (2011) recorded the use of wild apple fruit against
hypertension and fever (in children) during ethnobotanical research in PesSter in Southwestern
Serbia, which were different medicinal uses compared to our research. The same authors
mentioned that wild apple fruit is good for circulation, which is the same medicinal application
as in our research.

Pieroni et al. (2014) mentioned the use of wild apple fruit as food in Eastern Albania,
which was identical to our study, as well as the medicinal use of wild apple fruit tea as a diuretic,
which was different compared to our study.

Zlatkovi¢, Bogosavljevi¢, Radivojevi¢ and Pavlovi¢ (2014) mentioned the use of wild
apple fruit for immune system strengthening, against colds, digestion and against high blood
pressure, which were different medicinal applications compared to the results of our research.

Mustafa et al. (2015) mentioned the use of wild apple fruit as wintertime food in Kosovo
and Metohija, which was similar to our research.

In the ethnobotanical research on Suva planina Mt in Southeastern Serbia, Jari¢ et al.
(2015) noted that wild apple fruit was used for losing weight and strengthening the constitution,
as well as for blood detoxification and against influenza (vinegar mixed with water and honey),

which are different medicinal uses compared to our research.
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Pieroni, Ibraliu, Abbasi and Papjani-Toska (2015) reported the use of wild apple fruits
against wounds and burns (external use), which were different applications compared to our
research.

Mateji¢ et al. (2020) mentioned for the Svrljig and Timok regions the use of wild apple
fruits for making vinegar, which was the same as in our research, and the medicinal use for the
circulatory system, i.e. blood vessels, in the Svrljig region, which was the different medicinal
application compared to our research.

Mustafa, Hajdari, Pulaj, Quave and Pieroni (2020) mention the use of wild apple as food
by the respondents in Strpce in the southern part of Kosovo and Metohija for making beverages
and apple vinegar, which are similar uses, which were also mentioned by the respondents in our
research on using wild apple as a wild fruit species. The same authors mentioned the medicinal
use against hypertension, and diarrhea, for increased general health, especially for the blood, as
well as for rheumatism, which were different medicinal uses compared to our research.

Mullalia et al (2021) in the Anadrina region of Kosovo and Metohija recorded similar
uses of wild apple as in our research on the use of wild apple as a wild fruit species: for making
an alcoholic beverage (rakija), as well as using fresh fruits as food. The same authors mentioned
the medicinal use of wild apple fruits against diabetes, as well as the use of leaves internally:
against hypertension, respiratory diseases, and hemorrhoids, and externally: against skin wounds,
which were all different uses compared to our research. The same authors also mentioned the use
of apple wood for making barrels, which are used to deposit wine.

The medicinal uses of the wild apple fruit against high cholesterol, and the use of the
flowers against urinary tract inflammation, were not mentioned in previous ethnobotanical
research on the Balkan Peninsula, so the mentioned uses can be considered the novelties of our

research.

CONCLUSION

Based on the presented data, which were obtained by surveying the rural population in
four municipalities of the Pirot District, it can be concluded that the wild apple (Malus sylvestris)

is often harvested and used as a wild fruit species, which was mentioned by 49.92% of the
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surveyed residents. The respondents mentioned that wild apple fruits have a sour taste, so they
rarely use them for eating, and more often they are processed into vinegar, juices, or dried for
teas, which they drink in winter.

Regarding the medicinal use of wild apple, respondents reported the use of wild apple
fruit against high cholesterol in the form of vinegar and the use of fresh fruit for circulation, as
well as the flower in the form of tea against urinary tract inflammation.

Different and new uses, which were mentioned by respondents in the Pirot District in
comparison with previous research on the Balkan Peninsula, were the use of apple cider vinegar

against high cholesterol and the use of flowers against urinary tract inflammation.
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Caxerak: AHKeTHpaHO je 633 HWcNHTaHWKAa O TO3HABaWky M KOpPHUIIhEWmY IIyMCKHX
BohHUX BpcTa, a 631 MCIMTAaHUK O MO3HaBawky U KOpHUIIhewy JIEKOBUTUX OUJbaka y YETHPH
ommtuHe [Tuporckor okpyra: [Tupor, babymnuia, bena [Tananka u JlumMmutpoBrpa.

JluBiba jabyka je MOMEHyTa NMPBUM YIUTHUKOM O]l cTpaHe 316 nmcnuTaHuka OJHOCHO
49,92 % ox yxymHOTr Opoja ucnuranuka. [1o 1pyrom ynuTHHKY /Ba MCTIMTAaHUKA TPHjaBHIIA CY

YHYTpallky yrnoTpeOy miofa IuBjbe jabyke y BUIY cupheTa MPOTHB MOBHUIIEHOT XOJIECTEepoIa,
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jeIaH MCHHMTAaHUK MpHjaBHO je ynoTpely ILBeTa y BHIY HMH(pY3yMa MpPOTUB yraje MOKpahHHX
KaHaJla, ¥ jeJlaH UCIIUTaHUK yHIOTpeOy CBEXEr IUI0jIa 3a UPKYJIanujy.

VYnoTrpeba MpOTHB MOBHIICHOT XOJECTEPOsia, Ka0 M MPOTHUB yrane MOKpahHuX KaHaja
MOTY C€ CMaTpaTd HOBHHaMa HAlllel HWCTPaKMBama, jep HUCY IOMEHYTE Yy MPETXOTHO

myOJITMKOBAaHUM €THOOOTAaHUYKUM pajioBUMa Ha baakaHCKOM MOIYOCTpBY.

Kibyune peum: Malus sylvestris, camoHukia BOhHa BpcTa, JiekoBuTa ymnorpeba, I[Tuporcku

OKpyT

VBOJI

JuBiba jabyka (Malus sylvestris Mill.) pacTe y peTKUM CBETJIMM IIlyMama, a TIOrOTOBO TIO
oboxy mryma, y mojacy xpactoBux mmyma (Pammh, 2002). I[Ipema Ratkni¢, Nikoli¢, Rakonjac i
Bilibajki¢ (2004) pacnpocTpameHa je y Me30(puiIHUM XpacToBUM Irymama y [TupoTckom okpyry.
To je nucTonmasHo IpBO, CpeAme WM Maje BUCHHE, 10 14 m, cMBOoCcMehuX BHIIETOTUIIHUX
rpana (JoBanoBuh, 1972). I'panuuniie mMajy TpHOBE WM Ccy 0e3 muX. JIMCTOBH Cy MIMPOKH,
jajacTu, eMUNTHUYHU WIM OKpyriacTtd. l[Bera ymopemo ca nucTameM y anpuily WIH Majy.
I{BeToBHU cy Oene 60je, CKYNJbEHU Yy L[BACT POy, ca ManuM OpojeM 1BetoBa. CUTHHU jajacTo-
OKpYTJIaCTH IUIOJIOBH, KOJU C€ Cy’KaBajy Mpema JIPIIIH, MPeYyHUKa cy 2 710 3 cm, 3eJCHOXYTH
wim Majo npBeHkacTu. Ca3peBajy y aBrycTy u cenreMOpy mecenty (Joanosuh, 1972).

[TmooBu ¢y TBpAM m Kucenor cy ykyca. Canpike 3HaTHE KOJMYMHE IEKTHHA, Ha ce
KOpHUCTEe 3a reiupame npousBoga of apyror Boha (Grli¢, 1956). Ilynana niona jaGyke caapku
BUTaMHMHE, a ceMeHKe caapxe jox (Mapkosuh, Pakoman, Huxomuh, 2020).

Tymnakos (1990) u Tasi¢, Savikin Fodulovié i Menkovié (2001) moMumsy yrnorpe6y mioza
IuBJbe jaOyke NIPOTHUB XPOHWYHOT 3aTBOpa M IPOTHB mpoimBa Kox xene. Ilpema wnctum
ayTopuMa JuBJba jaOyka je 4ecT cacTOojak MpHUjaTHUX M OcBexkaBajyhux BOhHUX M HapOTHUX
gajeBa. [Ipema Pelagi¢ (2009) kopuctu ce nmpoTuB noBpahama u mrynama, peyme u 0yopexHor

KaMeHa, MPOTHB Kalllyba U 00JI0Ba y TPYIUMa, IPOTHB CKJIEPO3€e, MPOTHUB II1aBOO0IbE U 00JIOBA Y
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cromaky. Mctu ayrop HaBoAM Ja Nujeme jaOyKoBe IIMPE YUCTH KPB M THME YMamyje CBaKO
YHYTpAIIkE U CIIOJBAIIHE 3aMaJbehe, a CMambyje U KOIIMYUHY X0JIeCTepoa.

[Husp oBOr panma je OMO MPUKYIHUTH M UCTPAKUTH TPAJAWIIMOHAIHO 3HAKE O yHOTpeOHn
nuBJbe jaOyke y IIMpoTCKOM OKpyTy, Ipe cBera Iuiojia OBe BPCTe Ka0 CaMOHHMKJIE IITyMCKe BOhHE
BpCTE, Kao U 3Hama Koja ce TU4y ynorpede nuBibe jaOyke y JekoBuTe cBpxe. Llusb ucrpaxxnpama
je 6uo m mpoHahm TpaAWIMOHATIHE BHUAOBE JIEKOBHTE YIoTpebe nuBibe jaOyke, KOjU Yy
NPETXOJHUM €THOOOTAaHWYKMM HCTPaXMBambHMa Ha BalkaHCKOM IOIyOCTpBY IO cajla HUCY

3a0€eleKEHN.

MATEPUJAJI U METOJIE

HcTtpaxkuBamwa 0 Mo3HaBawky M KOpUIIhelkhy CAMOHUKINX IIYMCKHUX BONHMX BpCTa, Kao U
0 ynorpeOW IJIEKOBUTHX OWJbaka Cy CIpoBelcHa y (OPMH aHKETUpamka CTAHOBHHIITBA.
YoutHunMMa o TO3HaBaky M Kopumhemy IIyMCKMX BONHHMX BpCTa, Kao M IIO3HaBamwy U
Kopuithemwy JEKOBUTUX OuJbaka, oOyxBaheHH Cy CTaHOBHMLM 144 cena y 4eTHpH OIIITHHE
[Mupotckor okpyra: I[Tupot, babymnuna, bena [lananka u JlumutpoBrpa.

YOUTHUKOM O TO3HaBamy M KOpUIINEHY CaMOHUKIMX BONHHMX BpPCTa aHKETHPAHO je
ykynmHO 633 ucnuraHuka, o yera cy 338 Ownm Mymikapai, a 295 jkeHe, a YIUTHHKOM O
Mo3HaBawy W Kopullhewy JEKOBUTHX Ousbaka aHkeTupaH je 631 ucnuranuk, on yera cy 337

Ounm Mymkapuy, a 294 xexe.

PesynTtatu uctpaxkuBama O TpaaUIIMOHANHO] ynoTpebu auBibe jabyke cy ymopehenu ca
NPETXOJAHUM E€THOOOTAHWYKUM HCTpPAKUBakbHMa O YHOTpeOM oOBe BpcTe Ha baikaHckom

MIOJTy OCTPBY.

PE3VIITATHU

[Ipema pesydaratumMa NPBOT YNUTHUKA O T[IO3HaBawkby W Kopulhemy CaMOHUKIMX
IIyMCKHUX BOhHUX BpcTa IuBjba jabyKa je MOMEHyTa o cTpaHe 316 HCIUTaHWKa OJHOCHO
49,92% on yxkynHor Opoja ucnutaHuka. VicnuTaHuIM Cy U3jaBWIIM J1a Cy TUIOI0BU TUBJbE jaOyKe
KHCEJIOT yKyca, ra ce pehe kopucre 3a jeno, aim ux 4ecTo ynorpelipaBajy 3a u3panay cuphera,

pakuje, WK UX CylIe 32 4ajeBe, KOJU Ce MUjy y TOKY 3UMeE.
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VY crnenehoj Tabenu natu cy OpojuaHu MOJAIM UCIUTAHUKA KOJH Cy MIOMEHYJIU YHOTpeOy
TUI0/1a INBJBE jaOyKe, Kao caMOHUKJIEe BohHe BpcTe y [TupoTckoM OKpyry 1Mo OnmTHHAMA, IOy

HanuroHaiaHocTH (Tadena 1).

Ta6emna 1. [Tomanm o Opojy UCIUTaHUKA KOjU KOPUCTE TUBJBY jaOyKy (Malus sylvestris L.) ka0 cCaMOHUKITY

BONHY BpPCTY IO ONIITHHAMA, TIOTY ¥ HAIMOHATTHOCTH

OnmruHa/okpyr X Op. UCIMTaHUKA Mymkn  XKencku  Cpbu byrapy  Pomu
[Tupor 144 81 63 142 1 1
babyurauma 67 41 26 56 9 2
bena Ilananka 67 35 32 65 0 2
JumutpoBrpasn 38 26 12 1 37 0
ITupoTrcku okpyr 316 183 133 264 47 5

Ocum ynoTpebe 1ioaa auBjbe jabyke Kao caMoHuKIe BohHe Bpcre y [TupoTckom okpyry,
KOja je TpHKa3aHa y MPETXOAHOM TEKCTy, MOCEOHMM YMHUTHUKOM JOIIJIO C€ J0 pe3yJitaTta O
JIEKOBUTO] ynoTpedu auBibe jaOyke. Y 4 uzjaBe o ykynHo 4817 u3jaBa o JIEKOBUTO] ynoTpeOu
ouspaka (0,08%) 4 ucnuraHuKa HaBeso je TpaIuIMOHAIHY YyHOTpeOy IUBJbe jaOyKe 3a JIEKOBUTE
CBpXe, O] KOJUX Cy 2 W3jaBe MPHUjaBJbCHE O]l CTpaHEe MyIIKapana, a 2 oj cTpaHe xeHa. O Tora
cy 3 ucnuTaHuka Owila CprcKe, a jelaH UCIMTAaHUK Oyrapcke Hal[MOHAJIHOCTU. Y OINLITHHU
[Tupot nara je jeaHa u3jaBa O JIEKOBUTOj YIIOTpeOH NuBIbe jabyke, y ommuTiuHu babymHuna 2, a'y
onmmTuHU JlUMUTpOBrpan jenHa wuzjaBa. Y ommruHu bema [lamanka, MCIUTaHUIM HHUCY
MIOMEHYJIN JMBJbY jaOyKy 3a JiekoBUTE cBpxe. CTapoCT MCIMUTAHWKA KOjU Cy HaBEJIH JICKOBHUTY

ynoTpeOy nuBjbe jabyke uzHocuia je 50, 58, 60 u 62 rogune.

Tabena 2. JlekoBute yrorpede nuBIbe jadyKe MOMEHYTE O]l CTPAaHE UCTIUTAHUKA Ca JISIIOBHMA
OMJbKE U 00JIMKOM Y KOME C€ KOPUCTE

JlexoBHuTAa ynoTpeda Bpoj ucnuranuka Jeo / nen1oBu ouibke (0110171
[oBwuien xonecTepon 2 1o (fructus) cuphe
Ymnana mokpahHux KaHama 1 uset (flos) uHby3

3a MUpKyIaIujy 1 10 (frructus) CBEX IIJIOT
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JIBa myTa MmoMeHyTa JEeKOBUTa yroTpeda Ioja AuBJbe jabyke y BUIy cuphera Oumia je
MIPOTUB TOBHUIIICHOT XOJeCTepolia. YoTpeOy CBEXEr IUIOAa 3a MHUPKYJIANN]y TIOMEHYO je jefaH
WCIIUTAHUK. YTIOTpeOy IBETA IUBJHE jJaOyKe MPOTHUB yIajia MOKpahHUX IMyTeBa y BULY HHPY3yMa

MIOMEHYO j€ je[laH UCIUTaHuK (Tabena 2).

JIMCKYCHJA

Pegynratm wuctpaxuBama, KOju Cy TpUKa3aHd y OBOM pany ymnopeheHu cy ca
IPETXOAHUM €THOOOTAHWYKUM HCTPAKUBABHMA O TPAJAUIIMOHAIHO] yHOTpeOr OMJbHUX BpCTa Ha

bankanckoM momayocTpBy.

[Tpema Jari¢ et al. (2007) na KonaoHuky 1uiooBH 1uBJbE jabyke ce jeoy M KOpHUCTE 3a
CIIpaBJbAE COKOBA, Ka0 M jaOyKOBOT CHpheTa, INTO je€ CIMYHO Kao Yy HAlleM HCTPAXKHUBAY,

mpeMa pesysiTaTuMa MPBOT YIUTHHUKA.

Sari¢ Kundali¢, Dobes, Klatte-Asselmeyer, and Saukel (2010) nomumy ynotpeby muBIbe
jabyke y BocHW mpoTuB mpexiazne, Kalba M 332 OCHAXHBAKE, IITO Cy Pa3IUYUTEe JICKOBUTE

ynotpebe, y nopehemy ca HallluM UCTPAKUBAEHEM.

Pieroni, Giusti and Quave (2011) cy y ToKy eTHOOOTaHUYKOT UCTpakuBama Ha [lemrepy
y Jyrozanaanoj CpOuju 3a6enexxnim ynotpedy miojaa JuBjbe jadyke NPOTUB HOBUIIEHOT KPBHOT
NPUTHCKAa M TPO3HUIE (KOA JAele), ITO Cy pa3IuyuTe NpHMeHe y mnopehemy ca Hammm
UCTpaXKUBameM. VICTH ayTopu Cy MOMEHYJU Ja je TUIOJA TUBJbE jadyKe J00ap 3a MUPKYJIANH]y,
IITO je WACHTUYHA JICKOBUTA IPUMEHA Ka0 Y HAIlIeM UCTPAKUBAY .

Pieroni et al. (2014) momenynu cy ynorpe0y mioja quBike jadyke y Mcrounoj Anbanuju

y HCXpaHH, IITO jeé WICHTHUYHO Kao y HaIleM HCTPa)KUBamwy, Kao M JIEKOBUTY yHoTpeOy uaja of

IU10/1a AMBJbE jaOyKe Kao AUYPETHK, IITO je pa3IuduTo y nopehemy ca HallluM UCTPaXKUBAHEM.

Zlatkovi¢, Bogosavljevi¢, Radivojevi¢ and Pavlovi¢ (2014) momenynu cy ymnotpeOy
IUI0/Ia IMBJbE jaOyKe 3a jauarme OpraHu3Ma, IPOTHB MPEXIIaJe, 3a MPOOaBy U MPOTHB IMOBUILIEHOT
KPBHOT' TIPUTHCKA, IITO Cy pa3IHuUTe JIEKOBUTE NMpHUMEHE y mopehemy ca pesynraTuMa Halier

UCTPaXUBaA.
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Mustafa et al. (2015) cy nomenynu ynotpeOy 1uioaa quBjbe jabyke 3a HCXpaHy y TOKY

3ume Ha KocoBy m MeToxuju, mTO je CAMYHO Kao y HAllleM UCTPAXKUBAY.

VY TOKy eTHOOOTaHMYKOT HCcTpakuBama Ha CyBoj miuanunu y Jyroucrounoj Cpouju, Jari¢
et al. (2015) cy 3abenexxwin Aa 1m0 JUBJbE jaOyKe yTHYC HA CMAmhCHE TEIECHE TeXKUHE M HA
jadame KOHCTUTYIIM]je, Ka0 U Ha JACTOKCHU(UKAIM]y KPBU U NMPOTUB rpuna (cuphe MOMeIIaHo ca
BOJIOM W MEJIOM), INTO Cy pa3iuyuTe JIEKOBUTE YymoTpebe y mopehemy ca Hammm

UCTPAKUBAHEM.

Pieroni, Ibraliu, Abbasi and Papjani-Toska (2015) nHaBenu cy ynotpeOy Ijao10Ba TUBIJbE
jabyke MpOTHB paHa M ONEKOTHMHA (CIOJballllhba yHOTpeda), IITO Cy pazIuuuTe NPUMEHE Yy

nopehemy ca HalllUM UCTPaKUBAHEM.

Mateji¢ et al. (2020) nHaBome 3a CBpspbHIIKM U THMOYKH pErvoH ymoTpedy IUIOAO0Ba
IUBJBE jaOyKe 3a crpaBibame cupheTa, MTo je UCTO Kao y HAIlleM UCTPAKHUBAY, Ka0 U JICKOBUTY
ynotpedy y CBpJBUIIKOM PETHOHY 3a UPKYJIATOPHU CUCTEM, OJHOCHO KPBHE CYIOBE, IITO je

pasjinuuTra JICKOBUTA NIPUMCHA Y nopeheHny Ca HalllUM UCTPAKHNBAKBLCM.

Mustafa, Hajdari, Pulaj, Quave and Pieroni (2020) naBoje on cTpaHe HCHHTAaHUKA Y
M tpmuy, jyxxuom aeny Kocoa u Metoxuje, ynotpely AuBibe jabyke Y UCXPaHU 32 CIPABIHAE
HanMTaka u jabykoBor cuphera, IITO je CIMYHO ynmoTpedama Koje cy HaBeld M MCIHUTAHHLIU Y
HAaIlleM HUCTPaXXMBamWy O YNOTpeOu IuBJbe jabyKe Kao caMOHMKIIE BohHe BpcTe. Mctu aytopu cy
HaBEJM JIEKOBUTY YMOTpeOy NMPOTHB MOBUIIEHOI KPBHOT NPHUTUCKA, MPOJHBA, TCHEPATHO 32
OIIITE 3/IPaBCTBEHO CTame, MOCEOHO 3a KPB, Ka0 W MPHTUB peyMaTu3Ma, HITO Cy Pa3IHYuTe

JICKOBUTE MPUMEHE Y nopelerby ca HallluM HCTPaKUBAEEM.

Mullalia et al (2021) y peruony Ananpunu Ha KocoBy m MeToxuju cy HaBelu CIUYHE
ynotpebe Kao y HalleM HCTpaKuBamwy O Kopulllhewy IuBJbe jaOyke Kao caMOHHKIIe BohHe
BpCTE: 3a CIIPaBJbaE AIKOXOJHOT HAmHUTKa (pakuje), Kao U Kopuliheme CBEXHUX IJI0JI0BA Y
ucxpanu. Victu ayTopu cy HaBeJH JIEKOBUTY yIOTpeOy IUI0/I0Ba AUBJbE jaOyKe MpOTHB InehepHe
Oomectn, kKao M yHoTpeOy JIMCTOBa M3HYTpa: NPOTHUB MOBUIIEHOI KPBHOT MPUTHCKA,
pecnupaTopHUX OO0JIECTH, XeMOPOH/Ia, U CII0Jba: TIPOTUB KOXKHUX paHa, ITO Cy CBE Pa3lIUuuTe
ynoTtpebe y OJHOCY Ha Halle HCTpaxuBame. VIcTu ayTopHu Cy NMOMEHYJIH U ynoTpeOy IpBera

jabyke 3a crpaBbame Oypaan Koja ce KOPUCTE 3a CKIIAIUIITCHC BUHA.
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JlexoBura ymoTpeba miona IuBJbe jaOyke MPOTHB MOBUIICHOT XOJECTEpOja, Kao U
ynotpeba 1BeTa MPOTHB yrnaje MOKpahHHMX KaHaia, HHUCY IIOMEHYTE€ Y NPETXOJHUM
eTHOOOTAaHWYKHM HCTPpaXHMBambMMa Ha balkaHCKOM IONyOoCTpBY, Ia ce IOMEHYTe ymoTpede

MOTY CMAaTpaTu HOBHMHAMa HAllIET UCTpaKHNBakba.

3AKJBYYAK

Ha ocHOBy mpuKa3aHMX ToJaTaka, KOjU Cy JOOHMjEHHW aHKETHPAmhEM pPypPaJHOT
CTaHOBHUILTBA Y YeTHpH onmTHHE [TMpOTCKOT OKpyra, MOXKe ce 3aKJbYYHTH Ja CE€ YECTO Kao
caMOHHMKJIa BohHa Bpcra Oepe W ymoTpeOspaBa muBiba jaOyka (Malus sylvestris), xoja je
nomeHyta oA crtpane 49,92 9% ankeTupaHa cTaHOBHUKA. McnuraHuuu cy u3jaBWiIM Ja cy
TUIOJIOBH IMBJbE jaOyKe KHUCEJIOoT yKyca, a Ja Ce PEeTKO KOPUCTE 3a jeno, a yerthe ux mpepalyjy

y cuphe, COKOBe, MM UX CYyIIIE 32 YajeBe, KOje MH]jy 3UMH.

[lIto ce Tuye NEKOBUTE YMOTpeOe MUBIbE jaOyKe, UCMUTAHUIM Cy MPUjaBUIU YIOTpeOy
10/1a JUBJbe jaOyKe MPOTUB IMOBHIIEHOT XOJECTepojia y BUAy cuphera W ymoTpedy CBEXer
TUTO/1a 32 IIMPKYJIAIH]jy, Kao ¥ IBETa Y BUJY Yaja MPOTHUB yIaue MOKpahHUX KaHaa.

Pa3znuunte m HOBe ymoTpebe, Koje Cy HaBeleHE OJ CTpaHe McHHTaHWKa y Iluporckom
OKpYTY y OJHOCY Ha TPETXOJHAa HCTpaKMBama Ha bajlkaHCKOM MOJyoCTpBY cCy: ymoTrpebda
jabykoBor cuphera NpPOTHB MOBHILIEHOI XOJECTepOia M ymHoTpebda ILBeTa NPOTHUB ymaje

MoKpahHuX KaHasa.

3axBaanuua: OBa HCTpaxuBama Cy peajln30BaHa y OKBHPY YTOBOpa O pealu3alyju U
¢buHAHCHpaky HAYYHOMCTPAKUBAYKOT paja HAYYHOMCTPAKMBAYKHX oOpraHmianuja y 2023.
roJvHu, Koju (uHaHCMpa MUHHCTApCTBO 3a HAyKy, TEXHOJOIIKH pa3BOj M HHOBAIIH]E
Peny6mnuke Cp6uje (Yrosopu 6p. 451-03-47/2023-01/200027 u 451-03-47/2023-01/200003) u y
OKBHUPY TPOjeKTa ,,Y TBphHBame MOTEHIMjalla U HauWHA OAPKUBOT KOopHUIThema TUBbUX BOhHUX
BpCTa ca achekTa AuBep3uUKaIyje NpPUBpPEIHE AKTUBHOCTH CTAHOBHHINTBA PYpPaTHUX
noapy4vja““ (2022-2023), koju ¢unHaHcupa YmpaBa 3a arpapHa miahama — MUHHCTApCTBO

NOJbONIPUBPEE, ITyMapcTBa U Bononpuspeae Pemyoianke Cpouje.
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Abstract: The study examines literature and statistical data on the geographical position,
environmental conditions, and socio-demographic characteristics of the Pirot District to
determine and evaluate the prospects for sustainable collection and cultivation of medicinal and
aromatic herbs within the district. To process the data, SWOT and PESTEL analyses were
employed.

Our findings reveal a high potential for agricultural development in the district, stemming
from its favorable geographical position, suitable climate conditions (sufficient amount and
uniform distribution of precipitation during the growing season), extensive area of preserved
nature, a wide variety of wild medicinal and aromatic herbs, a favourable average population age
(45.4 years), a substantial share of working (65.5%) and agricultural population (32.6%), a large
area of agricultural land (111,195.60 hectares), a high number of agricultural farms (11,873),

103


mailto:filip.a.jovanovic@gmail.com

availability for irrigation and sufficient quantities of natural fertilizers, and the potential for
designating fields for organic agricultural production. Only 46.2% of the available agricultural
land is currently utilized, with a predominant focus on grain and fodder crops, while the
cultivation of medicinal and aromatic herbs remains underrepresented in the area.

Although there is no data on the amount of herbal raw materials collected from nature,
existing literature suggests that a third of the total domestic production of medicinal and aromatic
herbs is realized in the district. The primary herb cultivated is immortelle (62.5%), along with
other herbs, such as lavender (15.1%), lemon balm (5.6%), chamomile (3.8%), coriander
(<0.8%), and hyssop (<0.8%).

Based on the data presented, it can be argued that the potential of the district for
agricultural production remains largely untapped. A substantial portion of the population, mostly
unemployed residents, could be involved in the cultivation of medicinal and aromatic herbs,
possibly representing the most lucrative form of agricultural production. Consequently, it can be
concluded that the Pirot District, unlike hardly any other region in the Republic of Serbia, offers
exceptional conditions for the expansion of organic agriculture. The sustainable utilization of
wild plants and the organic production of medicinal and aromatic herbs represent significant

opportunities for the economic advancement of local farms.

Keywords: medicinal plants, sustainable wuse, production, environmental conditions,

sociodemographic, Pirot District

INTRODUCTION

Until the middle of the 20th century, the primary source of raw materials in the field of
medicinal plants was the spontaneous flora. Even today, a lot of officially recognized drugs are
still sourced exclusively from spontaneous flora and have not been cultivated (Crenanosuh,
1998; CrenanoBuh, Paganosuh, 2011). Worldwide, more than 35,000 plant species find use or
are collected for medicinal purposes (Daji¢ Stevanovi¢, 2011). In Europe, approximately 130 to
150 species of medicinal plants are under cultivation, while 150-170 are harvested from their

natural habitats. The most commonly cultivated species include cumin, coriander, fennel, milk
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thistle, anise, common wormwood, chamomile, St. John's wort, mint, lemon balm, and lavender
(Crenanosuh, Pananosuh, 2011).

Out of the total vascular flora of Serbia, approximately 700 species (or 19.65%) possess
medicinal properties, 420 of which (or 11.8% of all plant species) have been given the medicinal
status. Furthermore, 279 of these medicinal and aromatic plant species are collected for
commercial purposes (Panjkovi¢, Amidzi¢, Mandi¢, 2000), with over 200 species lacking
regulation in terms of collection and trade (Mandi¢, 2017; Cremanosuh, Paganosuh, 2011). The
more extensive cultivation of medicinal and aromatic herbs in Serbia began in the 1970s. Nearly
50% of medicinal and aromatic herbs in trade in the Republic of Serbia is sourced from
plantation cultivation, while the remaining 50% enters the market through the collection from
natural flora (Golijan, 2016). Nevertheless, modern science has brought forth new knowledge
and developed new methodological procedures and technologies that enable the cultivation of
plant species that were formerly exclusively exploited as wild plants (St. John’s wort, summer
savory and many others) (CrenmanoBuh, 1998; CremanoBuh, PamanoBuh, 2011). The most
commonly cultivated medicinal and aromatic herbs in our country include marshmallow, anise,
chamomile, coriander, dill, calendula, common mallow, etc (Crenanosuh, Pamanosuh, 2011).
Detailed manuals for the cultivation of medicinal and aromatic herbs in Serbia have been
published for approximately 100 species (e.g., Jevdovi¢, Kosti¢ & Todorovi¢, 2011; Kisgeci &
Adamovi¢, 1994; KiSgeci, Jelaci¢ & Beatovi¢, 2009). However, manuals for growing medicinal
and aromatic herbs following the principles of organic production are available for only 44
species, with 28 of them containing essential oils, such as angelica, anise, basil, summer savory,
tarragon, yarrow, chamomile, and St. John’s wort (CtemanoBuh, Paganosuh, 2011). Most of
these species can be found in nature or on plantations in the Pirot District.

The Pirot District, with an area of 2,761 km?, is situated in the central part of the Balkan
Peninsula, in southeastern Serbia (Figure 1a). It covers the territory of the municipalities of City
of Pirot, Bela Palanka, Dimitrovgrad, and Babusnica (Figure 1b). This region comprises the
following 214 settlements: Dimitrovgrad with 43 villages, Babusnica with 52 villages, Bela
Palanka with 45 villages, and Pirot with 70 villages (4 urban and 210 rural settlements). The

major international road Corridor 10, historically recognized as "Via militaris," traverses through
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this district, connecting Europe to Asia (I'pax Ilupot u Pernonanna pasBojHa arenuuja Jyr,
2021).

Rural areas constitute distinct and complex economic, social, ecological, and spatial
regions that, in many countries, encompass more than 70% of the national land area and are
inhabited by up to 50% of the population. The majority of rural areas in our country are
charaterized by sparse population, a concerning trend of depopulation and demographic decline,
an aging population, a substantial daily migrations of the non-agricultural and young
populations, inadequate infrastructure for transportation, communal services, and basic living
amenities, a primary focus on agriculture, and limited diversification of other production and
non-production activities, (ITanajorosuh, 2014).

In line with the goals of conserving natural values, which include the habitat conservation
and the expansion of populations of rare, endangered, and critically endangered plant species (JII
"SrbijaSume," 2019), this study aims to determine and assess the potential for establishing
sustainable practices for the collection and cultivation of medicinal and aromatic herbs in the

Pirot District.

Figure 1. Geographical Position of the Pirot District
Source: a. Wikimedia Commons (2023); b. Original
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MATERIAL AND METHODS

The study analyzes both literary and statistical data related to the geographical position,
environmental conditions (including climate, topography, hydrographic network, soil types, and
biodiversity) and sociodemographic characteristics of the Pirot District (population, average
household size, average age, percentage of the population engaged in agriculture, and the number
of agricultural farms. The study goal is to assess the current situation and evaluate the potential
for the development of sustainable collection and cultivation of medicinal and aromatic herbs
within the research area (Agromedia, 2023a, 2023b, 2023c¢, 2023d; I'pax [Tupot u Pernonanua
pasBojHa arennwuja Jyr, 2021; JII "Srbijasume," 2019; [TanajoroBuh, 2014; Permyonuuku 3aBoj 3a
cratuctuky, 2011, 2012, 2021).

SWOT and PESTEL analyzes were used for data processing.

RESULTS

The development of a region, whether urban or rural, is determined by the activities of its
resident population. In rural areas, agriculture is the primary economic activity. The location of a
rural settlement plays a crucial role, be it near a city, in a plain, or in mountains, thus stressing
the significance of orographic factors. The development of agricultural activities contributes to

the growth of a particular rural settlement (ITanajoroBuh, 2014).

Table 1. Natural Potentials of the Pirot District Important for Collection

and Cultivation of Medicinal and Aromatic Herbs

Se Natural Description

q. characteristics P
Geographical The distance from Belgrade is 330 km, from Ni§ 75 km, from the European Union (the
position border with Bulgaria) is 36 km and from Sofia approximately 70 km!.

Sub-mountain and mountain climate prevails in the mountainous regions and a humid
continental climate in the lower areas. The mean annual air temperature is around
2. | Climate 11°C, and the annual precipitation ranges from 525 mm to 635 mm. The highest
precipitation levels occur in May and June, amounting to about 67.9 mm. The mean
annual relative humidity stands at 76.2%.!

Mountainous terrain covers roughly 40% of the area, hilly terrain accounts for about
50%, and the remaining 4% comprises hillocks. The mountainous areas include the
3. | Topography eastern slopes of Suva Planina and the Svrljiske Planine, the southern slopes of Stara
Planina, the western and central portions of Vidli¢, Belava, Sedlar, Vlaska Planina,
Greben, and the eastern slopes of Vidli¢.?
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The altitude in this area ranges from 320 meters (Pirotsko Polje) to 2,168 meters
(MidZor, the highest peak of Stara Planina)'.

The region has an extensive hydrographic network, including the Nisava, Gradasnicka,
Visocica, Temstica, Bistrica, Rosomacka, Toplodolska, Dojkinacka, Rasnicka, Jerma,
Jablanica, LiSovica, KosteSevska, Glogovstica, Poganovska, Zvonacka, and Vodenicka
rivers, among others. There are numerous karst springs and sources of clean drinking
water’.

Bedrock includes a variety of soil types: alluvial soils, podzols, red soils, mountain
black soils, and alluvial soils'.

4. | Altitude range

Hydrographic
network

6. | Soil types

Several hundreds of wild medicinal and aromatic herbs, such as marshmallow, autumn
7. | Biodiversity crocus, belladonna, gentiana, primrose, valerian, immortelle, St. John's wort,
buckthorn, and others.*

Source: ' I'pax IMupor u Pernonanna passojua arennuja Jyr (2021); “Mapkosuh, Pakomarn, Huxomih
(2020); *TTanajorosuh (2014); * Penmy6mmka Cp6uja, Ckymmriaa onmrure ITupot (2008)

Table 1 illustrates the natural potentials of the Pirot District important for the collection
and cultivation of medicinal and aromatic herbs and the development of organic agriculture.
These significant natural advantages include its advantageous geographical location, favorable
climate conditions, marked by ample and uniformly distributed precipitation throughout the
growing season, diverse topography with a wide range of altitudes, a well-developed
hydrographic network, and an abundance of springs facilitating agricultural irrigation, fertile
soils and a multitude of wild medicinal and aromatic plant species (Table 1). Furthermore, there
is the potential to supply ample quantities of organic and natural fertilizers.

The Pirot District has a total of 111,195.6 hectares of agricultural land (Penmy6mnuku
3aBOJ 3a cTaTUCTHKY, 2012), with 46.2% of this land currently in use. When broken down by
municipality, it ranges from 39.3% in the municipality of Dimitrovgrad to 58.6% in the
municipality of BabuSnica. Regarding the composition of utilized agricultural land, it is primarily
composed of meadows and pastures (64.52%), followed by arable land and kitchen gardens
(30.38%), orchards (3.65%), vineyards (0.92%), and homesteads (0.44%). Other forms of
agricultural land account for only 0.08% of the utilized agricultural area (Table 2). Regarding
potential areas for the cultivation of medicinal and aromatic herbs (arable land and kitchen
gardens, meadows and pastures), the district has the average of 94.9%, with the highest
percentage in the municipality of Dimitrovgrad (97.5%) and the lowest in the municipality of
Bela Palanka (92.3%). These areas offer the possibility to spatially organize plots for the

establishment of organic agriculture.

108



Intensive land use practices in the Pirot District (arable fields, kitchen gardens, orchards
and vineyards) account for 35.0%, indicating the extensive use of land in the research area (see
Table 2). Grain and fodder crops have the largest share in the structure of the arable land use,
while the potentially more lucrative sector of agricultural production — the cultivation of
medicinal and aromatic herbs, is currently underrepresented in this region.

According to the Statistical Office of the Republic of Serbia (PenmyGmmuku 3aBoxa 3a
ctatuctuky) report from 2021, there are 11,873 registered farms within the Pirot District, 96% of

which operate on land holdings ranging from 1 to 10 hectares.

Table 2. Agricultural Land of the Pirot District by Categories of Use and Municipalities

~ Land use (ha)!
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Pirot 5680 59869,1 574 8451,7| 763,77 365,7 26,0 171952 26859,7 449
Babusnica 2620 14595,0 62,4 2655,6| 500,7 38 1,8 5334,0) 85584 58,6
Bela Palanka 2493 17498,8 70,0 2410,8| 469,1 99,1 5,6/ 5309,2| 8363,8 47,8
Dimitrovgrad 1080 19232,8 37,8 2080,8| 141,44 2,2 99| 5288,6| 7560,7 39,3
Pirot District 11873] 111195,6| 227,7| 15598,9| 1874,9| 470,9 43,2 33127,1| 51342,6 46,2

Source: Permy6nuuku 3aBoj1 3a cTaTucTUKY (2012, 2021)

According to the 2011 population census, the Pirot District had a total population of
92,497 residents. The average household size was 2.7 members, and the average age of the
population was 45.4 years. It was also observed that 12.5% of the population was under the age
of 15, while 22.5% were aged 65 or older, and the remaining 65.5% constituted the working-age
population. The agricultural sector accounted for approximately 32.6% of the overall population,

and the district had a total of 11,873 registered agricultural holdings (Table 3).

Table 3. Fundamental Population Statistics by Municipality in the Pirot District

Population Statisti Municipality Pirot District
opulation Stafistics Pirot Babusnicaa | Bela Palanka | Dimitrovgrad trot Listric
Population' 57928 12307 12126 10118 92479
o0 o |Under the age of 15 12.5 9.9 12.1 11.3 12,0
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Over 65 years 20.1 29.8 25.1 23.8 22,5

Working-age 67.4 60.3 62.7 64.9 65,5
Average household members 29 24 2.6 2.5 2.7
Average age 442 49.5 46.3 46.5 454
Number of agricultural 5680 2620 2493 1080 11873
farms

Share of agrlCttlu;ral 237 428 38.6 253 32.6
population %

! Penry6nmuxn 3aBof 3a cratuctuky (2012); 2Agromedia (2023a, 2023b, 2023¢, 2023d)

In the Pirot District, there is an ongoing trend of population decline, characterized by a
decrease in the number of rural residents and an increase in urban residents. The 2021 Spatial
Plan of the City of Pirot aims to improve the age structure of the population and curb further
population decline by reducing rural-urban migration, retaining the younger population, and
decreasing unemployment while promoting employment opportunities for the local population in
agriculture, tourism, etc. The municipality of Pirot records a consistent decline in the number of
residents across all census years (Table 4). The urban population of Pirot saw increase from 1948

to 2002, while the rural population continued to decline during the same period.

Table 4. Population Changes by Municipality and Census Y ears

L Census Year

Municipality 1948 | 1953 1961 1971 1981 1991 2002 | 2011
Pirot 70049 | 69210 | 68073 | 69285 | 69653 | 67658 | 63791 | 57928
Urban 11868 | 13175 | 18415 | 29298 | 36293 | 40267 | 40678 | 38785
Rural 58181 | 56035 | 49658 | 39987 | 33360 | 27391 | 23113 | 19143
Babusnica 37532 | 37312 | 34316 | 29033 | 23872 | 19333 | 15734 | 12307
Urban 603 749 972 1668 | 2906 | 4270 | 4575 | 4601
Rural 36929 | 36563 | 33344 | 27365 | 20966 | 15063 | 11159 | 7706
Bela Palanka 20641 | 28756 | 24982 | 21325 | 18744 | 16447 | 14381 | 12126
Urban 283 | 3168 | 4300 | 5772 | 7502 | 8347 | 8626 | 8143
Rural 26818 | 25588 | 20682 | 15553 | 11242 | 8100 | 5755 | 3983
Dimitrovgrad 23063 | 22082 | 18418 | 16365 | 15158 | 13488 | 11748 | 10118
Urban 2044 | 2891 | 3665 | 5488 | 7055 | 7276 | 6968 | 6278
Rural 20119 | 19191 | 14753 | 10877 | 8103 | 6212 | 4780 | 3840
Pirot District 160285 | 157360 | 145789 | 136008 | 127427 | 116926 | 105654 | 92479
Urban 18238 | 19983 | 27352 | 42226 | 53756 | 60160 | 60847 | 57807
Rural 142047 | 137377 | 118437 | 93782 | 73671 | 56766 | 44807 | 34672

Source: PemyOnmuku 3aBoj 3a cratuctuky (2011).
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In the municipality of Babusnica, there is also a consistent decline in the number of
residents across all census years. The urban population of Babusnica saw a significant increase in
each census year, (up to 7.6 times in the study period), while the rural population continually
declined. A similar situation can be observed in the municipalities of Bela Palanka and
Dimitrovgrad, where there was also a continuous decrease in the number of residents during the
census years. The urban population of the municipality of Bela Palanka increased from 1948 to
1991, and in the municipality of Dimitrovgrad from 1948 to 2002. After 2002, a decline in the
urban population could also be observed, while the rural population remained in steady decline.
Over the study period, the number of rural residents in the municipalities of Pirot and Babusnica
decreased by approximately three times, and in the municipalities of Bela Palanka and

Dimitrovgrad by 2.5 times.

Table 5. Organic Medicinal and Aromatic Herb Production in the Pirot District — Plant Species

Distribution for 2020
Pirot District
. Conversion |Organic| Total
Plant Species periods stgtus (ha)

Basil 0.00 0.00 0,00

Sage 0.00 0.00 0,00
Chamomile 1.98 3.06 5,04

Nettles 0.00 0.00 0,00
Coriander 0.08 0.00 0,08

.§ Lavender 0.14| 19.81| 19,95
2 Thyme 0.00 0.00 0,00
2 Lemon balm 0.01 7.35 7,36
g Dill 0.00[  0.00] 0,00
= Hyssop 0.00 0.69] 0,69
= Mint 0.00 0.00 0,00
= Calendula 0.00 0.00 0,00
£ Origano 0.00]  0.00] 0,00
= Rtanj Tea 0.00  0.00] 0,00
< Rosemary 0.00  0.00] 0,00
Lovage 0.00 0.00 0,00
Immortelle 9.64| 73.01| 82,65

German thyme 0.00 0.00 0,00

Yarrow 0.00 0.00 0,00
Summer savory 0.00 0.00 0,00

Other 0.18| 16.30| 16,49
TOTAL 12.04| 120.21| 132,25

Arable land 94,61| 252.34| 346.96
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Meadows/ pastures 842,11 738.11]1580.22
TOTAL AREA 936,73 990.46|1927.18
Source: MuHHCTapCTBO MOJHONPUBPEAE, IIyMapcTBa U Bogonpuspene (2023)

According to data from the Ministry of Agriculture, Forestry, and Water Management of
the Republic of Serbia (MunucrapcTBO NOJHONPUBpPENE, IMIYMapcTBa M BOJIOIPUBpENE
Peny6muke Cpobuje) for 2020, organic production was conducted on an area of 20,970.75
hectares. Out of this total, the cultivation of medicinal and aromatic herbs covered 390.97
hectares (341.10 hectares having organic certification). This category is relatively smaller
compared to the areas allocated for grains, fruit trees and fodder plants.

Out of the stated area, 246.62 hectares (63.08% of the total production) belongs to the
southeastern region of Serbia, where sage, lavender, lemon balm, dill, mint, calendula, and
immortelle are cultivated. This is also the region with the largest domestic production of
lavender (23.4 hectares), lemon balm (6.52 hectares), and immortelle (9.95 hectares)
(MunmnCcTapCcTBO MOJHONIPUBPEE, IlyMapcTBa U Bononpuspene, 2023). Within this region, 132.25
hectares, or 33.8% of the domestic production, are realized in the Pirot District, with 120.21
hectares having organic certification. The Pirot District cultivates immortelle (82.65 hectares),
lavender (19.95 hectares), lemon balm (7.36 hectares), and chamomile (5.04 hectares), as well

coriander and hyssop on areas smaller than 1 hectare (Table 5).

Table 6. SWOT Analysis of Natural and Socio-Demographic Potentials in the Pirot District for Medicinal

and Aromatic Plant Collection and Cultivation

Advantages Disadvantages
e Favorable geographical location; e Unfavorable demographic structure with a declining
e Favorable climatic and hydrological conditions; population, particularly in rural areas;
e Extensive areas of preserved nature; e Underdeveloped road infrastructure in rural regions;
e Abundance and diversity of wild medicinal and o Limited awareness regarding the significance of
aromatic herbs; organic production;
e Opportunities for organic production expansion; o Low public awareness regarding preserved areas with
e Available workforce: average age (45.4 years), a substantial organic agriculture potential;
significant share of the working-age (65.5%), and e Limited availability of facilities for medicinal plant
agricultural (32.6%) populations; processing;
o Fertile agricultural land and pastures; ¢ Inadequate investments in agriculture;
e Long-standing tradition in agricultural production; |e Limited collaboration among individual agricultural
e A substantial area of agricultural land (111,195.60 producers;
ha) and a high number of farms (11,873); e Predominantly elderly population in rural areas;
e Abundance of surface and underground water e Lack of interest among young people to return to
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resources;

Potential for agricultural area irrigation and spatial
segregation of plots for organic agricultural
cultivation.

rural areas;
Absence of coordination between development
stakeholders;

¢ An underdeveloped market;
¢ Inadequate implementation of legal regulations.

Potentials

Risks

Expanding organic agricultural production;
Allocating more funds for agricultural development
in the municipal budget;
Enhancing subsidies to
production;

Establishing an organized market for all agricultural
products;

Facilitating Serbia's progression towards the EU
and expanding its market;

Meeting the growing demand for organic products
in foreign markets;

Promoting education and community involvement;
Hosting workshops in local communities to raise
awareness about the significance of available
natural resources;

Implementing effective marketing strategies.

support  agricultural

e Poor economic conditions;
¢ Limited cooperation between institutions, local self-

governments, and communities in executing strategic
and planning documents;

¢ Impact of climate change, including droughts, floods,

and wildfires;

e Unauthorized harvesting of wild plants;
¢ Depopulation of rural areas with significant potential

for organic agriculture;

¢ High costs of organic products;
o Limited domestic market for these products;
e Demand from foreign partners for large quantities of

medicinal and aromatic herbs that individual
producers cannot meet;

e Existing environmental protection legislation with

inadequate enforcement.

Source: Original

Preserved natural areas are greatly represented in this region, which is a crucial

pa3BojHa arennuja Jyr, 2021).

prerequisite for the expansion of organic agriculture. The demand for organic products has been
increasing in both domestic and global markets. Additionaly, the Pirot District has exceptional
conditions for the expansion of organic agriculture. For instance, the NP Stara Planina has

142,000 ha of land resources suitable for this type of production (I'pax ITupor u Permnonanna

Table 7. PESTEL analysis

Factors Advantages Disadvantages
e The importance of cultivating and | e Inadequate budget planning at the state
processing medicinal and aromatic herbs and local levels;
Political for the natioqal economy, primarily for the | ¢ Weak cooperation between state and local
local population; institutions;
e EU Funds allocated for bolstering the | o Conversion of agricultural land;
capacity for medicinal plant cultivation.
e Significant potential for cultivating and | e High unemployment rate;
processing medicinal and aromatic herbs; | e Underdeveloped economy;
Economic e A tr.ac.lition of collecFing and.cultivat.ing ¢ Inadequate market for organically grown
medicinal and aromatic herbs in the Pirot medicinal herbs in Serbia;
District; e Insufficient government investments and
e Availability of agricultural machinery. incentives;
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e High  percentage  of  working-age | e Lack of awareness about the importance

population; and possibilities of medicinal and aromatic
Social e Return of young people to rural areas; herb production;
e Reduction in the number of young people | ® Outmigration of young people from rural
leaving the district; areas in the Pirot District;
e Satisfactory internet network coverage of | e Poor local roads;
Technical and the Pirot District; ¢ Inadequate promotion of the cultivation of
technological e Application of modern technologies in medicinal and aromatic herbs as a form of
communication and education; organic agricultural production;
e Numerous protected areas, rich flora and
fauna; ¢ Inadequate protection of natural resources;
e Young people's interest in nature | ® Unauthorized gathering of medicinal herbs
Ecological conservation and their participation in and exceeding allowable quantities for
actions; rare and endangered species;

e Actions of the local population to protect | e Lack of data on the flora in the district;
the environment;

e Action plan for protected areas (Stara e Insufficient supervision of the
Planina Nature Park, etc;); enforcement of regulations such as the
e Law on ratification of the Convention on Control of the Use and Trade of Wild
Legal framework Biological Diversity; Flora and Fauna Regulation, Law on the
e Law on the Environment; Environment, Law on Nature Protection,
e Law on Nature Protection; Convention on Biological Diversity, and
e Law on Local Self-Government; others;

Source: Original

Based on the results of the SWOT and PESTEL analyses (Tables 6 and 7), the most
significant advantages and opportunities for the collection and cultivation of medicinal and
aromatic herbs, following organic production principles, include favorable natural conditions, a
long tradition of collecting and cultivating medicinal and aromatic herbs in the Pirot District, a
rich diversity of indigenous medicinal and aromatic herbs, a high percentage of working-age
population and a favorable average age, the potential to raise awareness within the local
community about the importance of their natural resources, medicinal and aromatic plant
cultivation and organic agriculture through workshops and projects, understanding of the benefits
of this type of agricultural production for the local community, the involvement of young and
educated people, etc.

On the flip side, the primary disadvantages, weaknesses, and threats in the Pirot District
include insufficient state investments and incentives, inadequate promotion of medicinal and
aromatic herb cultivation as a form of organic agriculture, limited institutional cooperation in
executing strategic and planning documents, outmigration of young people from the district,

inconsistent and insufficient promotion of the collection and cultivation of medicinal and
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aromatic herbs, an underdeveloped economy, unemployment, and a lack of effective
coordination between the state, agricultural entities, and the local population.

According to the 2021 Spatial Plan of the City of Pirot (IIpoctopuu mman I'pama
[Tupora), the general goals include environmental protection (preserving air, water, and soil
quality, reducing pollutant emissions, fostering sustainable development while preserving the
existing quality of the environment, enhancing ecological awareness among the population,
maintaining current watercourse quality, protecting water sources, controlling agrochemical use
in agriculture, increasing public involvement in decision making affecting environmental quality,
etc). This Spatial Plan also outlines measures for improving and advancing economic activities,
such as harnessing local natural resources while adhering to protection regulations, enhancing
institutional support for agricultural development, fostering partnerships between the public and
private sectors (strengthening professional associations and clusters), bolstering the
administrative capacity of local governments to support small businesses and entrepreneurship
through education and training, all aimed at promoting economic development in the Pirot

District.

CONCLUSIONS

In light of the findings presented, it can be concluded that the Pirot District offers
numerous advantages for the cultivation of medicinal and aromatic herbs. These advantages
encompass a favorable geographical position, suitable climate conditions, well-developed
topography, an extensive hydrographic network, fertile and uncontaminated soil, a rich diversity
of wild medicinal and aromatic plant species, and available workforce, among other factors.

The potential for organic production of medicinal and aromatic herbs in the Pirot District
is further stressed by specific demographic characteristics, including the favorable average
population age (45.4 years), a significant share of the working-age (65.5%), and agricultural
(32.6%) population and a substantial count of registered agricultural farms (11,873).
Furthermore, there are irrigation facilities in agricultural areas, the supply of plentiful quantities
of organic and natural fertilizers, and the allocation of specific plots for organized organic

farming.
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Promisingly, planning documents encompass general environmental protection objectives

that include ensuring air, water, and soil quality; reducing pollutant emissions; promoting
sustainable regional development; raising ecological awareness within the population;
maintaining watercourse quality; protecting water sources; controling agrochemical usage in
agriculture, and increasing public participation in decision-making processes, among other goals.
The collection of wild plants and the organic production of medicinal and aromatic herbs

hold substantial potential as avenues for the growth of small family farms in the Pirot District.
However the cultivation, processing, and marketing of these products, will require increased

state support through economic policy measures and incentives.

Acknowledgment: The research was conducted as part of the project titled "Development of
technical-technological models for the production and primary processing of medicinal and
aromatic herbs in rural areas of Serbia, aimed at promoting productive employment in the Pirot
District", funded by the Ministry of Agriculture, Forestry, and Water Management of the
Republic of Serbia - Administration for Agrarian Payments (2021-2022).
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IIpupoanu u counonemorpadgcku noreHunjanau [luporckor okpyra (Cpouja)

3a CaKyIlJbalbe U Fajeme JIEKOBUTOT 1 APOMATHYHOT OMJba

Coma 3. Bpaynosuh!, ®uiaun A. Josanosuh'*, Busbana M. Hukosuh!, Mapuja C.

Mapxkosuh', Jbyounxo b. Pakoman', Cama M. Epemuja!, Jbyounxo b. Pakoman!

'MncTuryT 3a mymapcrso, Kuesa Bumecnasa 3, 11030 Beorpan, Cpouja

* AyTtop 3a kopecnonaeHuujy: @uun A. Jopanosuh, MucTuTyT 32 mrymapctBo, beorpan, Kuesa

Bumecnana 3, 11030 beorpan, Ten. 062 8838 006, e-mail: filip.a.jovanovic@gmail.com

Caxkerak: Y pany ce carjieaBajy JUTCpaTypHU H CTATHCTHYKH TIOJAIU O reorpadcKoM
NOJIOXKajy, MPUPOJHUM YCIOBHMa M comuojemMorpadckum Kapakrepuctukama I[luporckor
OKpyra, ¢ IIMJbeM yTBphUBama M TpoleHe MOryhHOCTH 3a pa3BOj OJPKHUBOT CaKyIUbamba U
MIPOM3BOJI-E JICKOBUTOT M apOMaTHYHOr OMJba Ha MOApPY4Yjy OKpyra. 3a oOpady mojaTaka
npumewmeHe cy SWOT u PESTEL ananusze.

HcTpaknBameM je yCTAaHOBJBEHO Ja j€ MOTEHIMjall OKpyTra 3a pa3Boj MOJHONMPUBPEIHUX
NETaTHOCTH BEJIHMKH, OO0yXBaTa IIOBOJbaH Teorpa)CKu II0JIOXKAj, MOTOAHE KIMMATCKe
KapaKkTepUCTUKE (IOBOJbHE KOJIMYMHE M paBHOMEpPAH PAcIope MajJaBHHA y TOKY BereTallloHe
CE30HE), BEIHKH TIPOCTOp OYyBaHE MPUPOZIE, PA3HOBPCHOCT CAMOHHUKIIOT JIGKOBUTOT H
apOMaTHYHOT OMJba, TIOBOJHHY MPOCEYHY CTAPOCT CTAaHOBHUINTBA (45,4 TOaMHA), BETUKO ydenihe
panHor (65,5%) wu nosbompuBpenHor craHoBHMIITBA  (32,6%), BeNUMKY MOBPLIMHY
nosbonpuBpenHor 3emspumTa (111.195,60 ha), Benuku Opoj MOJBONPHUBPEAHUX Ta3JUHCTABA
(11.873), moryhHOoCT HaBOIH-aBama MOBPIINHA U 00e30el)erma TOBOJPHUX KOJIMYMHA TIPUPOJTHUX
hyOpuBa, ka0 W MOryhHOCT MpOCTOpHE H30JaIMje TMapIieiaa 3a OPraHCKY IOJbONPHUBPEIHY
IPOU3BOJIY. Y 1€0 KOpUITheHOT MOJBOIIPUBPEIHOT 3eMIBHILTA U3HOCH 46,2%, ITO CE YIIIaBHOM

OJTHOCH Ha MPOU3BOJIY KUTA U KPMHOT OMJba, JIOK j€ IJIAHTa)KHA MPOU3BOIA JIEKOBUTOT U
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apOMaTUYHOT OMJba MOA3ACTyIUbEHA Ha MoApyYjy. I[IpeMaa moganu o KONUYMHUA CHPOBUHE KOja
ce CaKyIlJba M3 MPUPOZE M30CTajy, MO3HATO j€ /1a ce Y OKPYTY OCTBapyje jenHa TpehuHa yKymHe
nomahe POM3BOIKHE JICKOBUTOT M apoMaTHYHOT Ousba. O TOra, HajBUIIIE CE MPOU3BOIN CMHIIHE
(62,5%), 3atum Bpcte kao mTo cy naBaHna (15,1%), matnumak (5,6%), kamumuma (3,8%),
kopujanzaep (<0,8%) u munoayx (<0,8%).

Ha ocHoBy cBera M3/10)KEHOT, MOXKE CE€ paclpaBJbaTH O HEJOBOJHHO] KOPUITNEHOCTH
MOTEHIIHMjajia 3a TIOJHOTPUBPEIHY MTPOU3BOY M O TOME Ja OU Ce JIe0 CTAHOBHHUIITBA, YTIIABHOM
HE3aIO0CJICHUX CTAaHOBHUKA, MOTA0 YKJBYYHTH y IUIAHTAXKHO T'ajeHe JICKOBUTOT M apOMATHYHOT
6usba, kao Mmoryhem HajrpoUTaOMIHUjEM BHY ITOJHOIPUBPEIHE MPOU3BOHE. 3aKIbyUyje ce Ja
MoJIpydje OKpyra, Kao peTko koju apyru aeo CpOuje, mMa U3y3eTHE YCIOBE 3a Pa3BOj OPTaHCKE
MOJBOTIPUBPE/IE, IIPH YEMY CY OJPKHBO KOpUIITheHhe CAMOHUKIIMX BPCTa H OPTaHCKa MIPOU3BOIHA
JICKOBUTOT M apoOMaTHYHOT OWJba TIOTCHIMjaJTHO 3HAayajaH MpaBall €KOHOMCKOT pa3Boja 3a

JIOKAJIHA IMOJbOIIPUBPCIHA Ira3/IMHCTBA.

KibyuHne peum: J1€KOBUTO OMbE, OJPKUBO Kopullheme, MPOU3BOAKA, MPUPOIHU YCIOBH,

couuoaemorpaduja, [Tuporcku okpyr

VBOJI

Ho cpenune XX Beka, Behu /€0 CHPOBHHCKE OCHOBE M3 00JIaCTH JIEKOBUTOT Ouba
kopuitheH je u3 cronTaHe ¢iope. MHore oduIMHAIHE pore ce W JaHac KOPUCTE MUCKIbBYUUBO
U3 CIIOHTaHe ¢uiope M Kao TakBe HUCY NpuBeleHe Kyatypu (Crenanosuh, 1998; Crenanosuh u
PaganoBuh, 2011). V cBety ce xopuctu uiam cakymba Bume oa 35.000 Bpcra Ouspaka (Dajié
Stevanovi¢, 2011). Y Eponu ce raju m3mehy 130 u 150 BpcTa 1ekoBUTHX OMJbaka, a CaKyIlba ce
u3 npupone 150-170. Hajuenrhe rajene BpcTe Cy Kum, KOpHjaHIep, MOpay, TyjuHa TpaBa, aHUC,
TMeJieH, KaMUJIUIla, KaHTapUOH, HaHa, MaTuUmhak 1 naBanaa (Crenanosuh u Paganosuh, 2011).

On ykynHor Opoja Backymapue d¢uope Cpbuje, oko 700 Bpcra (mnmm 19,65%) uma
JICKOBHTA CBOjCTBA, a 3a X 420 yTBpheH je craTyc iekoBUTOCTH, TO je 11,8% cBux Bpcra. On
Tora, 279 JIEKOBUTHUX M apOMAaTHYHHUX BpCTa OWJbaka cakymuba ce paau mpomera (Panjkovié,

Amidzi¢ i Mandi¢, 2000), mpu uemy Bume on 200 Bpcta HHje 00yxBaheHO KOHTPOJIOM
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cakyrbama u npometa (Mandié¢, 2017; CrenanoBuh u Paganosuh, 2011). aTe3uBHUje Tajeme
JICKOBUTOT ¥ apOMATUYHOT Omba mounmbe 70-ux roauHa mpomnuior Beka. O yKyImHOT TpoMeTa
JIEKOBUTOT M apomaTHuHOr Ousba y Pemy6nuuum Cpouju 6mau3y 50% ocTBapyje ce MmiaHTakHOM
MPOU3BOIKOM, NOK mpeoctanux 50% mocmeBa Ha TPXKHUILTE MyTEM CAKYIJbakba U3 CIOHTaHE
draope (Golijan, 2016). MehyTtum, caBpemMeHa Hayka q0J1a31 JJO HOBUX Ca3Hama U pa3pajie HOBUX
METOOJOMIKMX ITOCTyllaka W HOBUX TEXHOJOTHja Y CMHCIY TNpHUBOhema KyIATYypH M OHHX
OMJPHUX BPCTA KOj€ Cy J0 caja Owiie eKCIuioaTUCaHe UCKJbYUYHMBO Ka0 CaMOHHKJIE OMJbHE BPCTE
(xa"TapuoH, uyOpuua u Muore apyre) (Cremanosuh, 1998; Crenanosuh n Paganosuh, 2011).
Bpcrte nekoBuTOr M apoMaTHyHOr OMJba Koje ce Hajuemhe raje y HalluM KpajeBuMma cy Oenu
clie3, aHWC, KaMHJIWIA, KOpHWjaHiep, Mupohwja, HeBeH, UpHH cie3 u ap. (CremaHoBuh wu
Panmanosuh, 2011). /leTaspHa yIyTCTBa 32 TUTAHTAXKHO T'aje€HE JIEKOBUTOT U apOMATHYHOT OMJba y
CpOuju mybaukoBana cy 3a oko 100 Bpcra (Hnp. Jevdovié, Kosti¢ 1 Todorovi¢, 2011; Kisgeci 1
Adamovi¢, 1994; Kisgeci, Jelaci¢ i Beatovi¢, 2009). YmyTcTBuMa 3a rajeme JEKOBHUTOT U
apOMaTUYHOT OWJba MO MPUHIUIIMMA OPTraHCKE MPOU3BOAK-E KOJ Hac oOyxBaheHe cy cBera 44
BpcTe. Mehy muma, 28 BpcTa caipKu eTapcka yiba (aHrelnKa, aHuc, 00CUsbak, uydap, ecTparoH,
Xajaydka TpaBa, KaMuiInia, kantapuoH, uta.) (Crenanosuh u Paganosuh, 2011). Behuna oBux
BpCTa HaJla3u ce y MPUPOIU UM y 3acaguma u 'y IIuporckom okpyry.

[Tuporcku okpyr, mosprmHe 2.761 km?, cmemTeH je y neHTpamHoM ey bamkanckor
MoJTyoCTpBa, y jyrouctounoj Cpouju (cimka la) Ha Tepuropuju ommtuaa ['pan [Mupor, bena
[Tananka, Ilumutposrpan u badymmuna (cimka 16). O6yxBara 214 Hacesba, 1 TO JITuMUTpOBTpaj
ca 43 cena, babymauiy ca 52 cena, beny Ilananky ca 45 cena u [Tupot ca 70 cena (4 rpaacka u
210 ceockux Hacesba). Kpo3 okpyr mponasu 3HauajHa MehyHapoana caoOpahajuuiia Kopumop
10, xoja moBe3yje EBpory ca A3ujoM, y UCTOPHjH MMO3HATO] Kao ,,Via militaris” (I'panx ITupot u
Pernonanna pasBojHa arennuja Jyr, 2021).

Pypanna noapydja cy cnenuduyuHe ¥ KOMIUIEKCHE MPUBPEIHE, IPYIITBEHE, EKOJIOMIKE U
npoctopHe o0aacTu Koje y BehuHu 3eMasba 3axBarajy npeko 70% HaloHallHE TepUTOPHjE U JI0
50% cranoBuumTBa. Obenexja HajBeher Jena pypasHOT TPOCTOpa y HaIIoj 3eMJbH Cy: cliaba
HACeJbEHOCT, [eMoIyjaltja ca HW3Pa3UTUM TPEHAOM JAeMorpad)ckor Hu3yMupama, CTapo
CTaHOBHHMIIITBO, 3HaTHA 3aCTYIUbEHOCT JHEBHHX MHUTpallMja HEMOJHOINPHUBPEIHOT W MIAAOT

CTaHOBHHILTBA, 3aTUM cJ1aba onpeMJbeHOCT caoOpahajHuM, KOMyHAITHUM U 00jeKTHMa )KHBOTHOT
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CTaHJapAa, JOMHHALMja MOJBOIPUBpENE U ci1aba TUBEp3U(PHUKOBAHOCT OCTATIMX MPOU3BOJHHUX U
HEMPOM3BOIHUX JenaTtHocTH u ci. ([Tanajorosuh, 2014).

VY carjacHOCTH ca IWJbEBHMa 3aIITHTE MPHPOTHUX BPEIHOCTH KOjU TOJPa3yMeBajy
OUYYBalk€ CTAHHULITA W MPOCTOPHO IIHUPEHE IMOIMyJaluja PEeTKUX, YTPOKEHUX H KPUTHYHO
yrpoxkenux OwspHUX Bpcra (JIT ,,CpOujamryme®, 2019), oBaj pamg mma 3a b Ja YTBPAU U
MPOIIeHH MOTYhHOCT 3a pa3BOj OAP>KHUBOT CaKyIJbakha U MPOU3BOIIHE JIGKOBUTOT H apOMATHYHOT

ouspa y [IupoTckom oKpyTy.

a 0

Cauxa 1. ['eorpadcku nonoxaj [Tuporckor okpyra
UzBop: a. Wikimedia Commons (2023); 6. Opurunaan

MATEPUJAJI U METOJIE

[Mpukymbern cy, oOpaleHH W aHAIM3WPAHU JIMTEPATYPHU W CTATHCTUYKU TOJAIU O
reorpadcKoM T0JI0Kajy, IPUPOTHUM YCIOBHMA (KJIMMA, pesbed, Xuaporpadcka Mpexa, TUHIIOBH
3eMJBHINTA U OMOJMBEP3UTET) M COIMOJEMOTrpaCKUM KapakTepucTukama [luporckor okpyra

(O6poj craHoBHUKa, MpoceyaH Opoj wiaHoBa nToMmahWHCTaBa, MPOCEYHA CTAPOCT CTAHOBHUIITBA,
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IPOIEHTyamHO yyemhe MOJbONPUBPETHOr CTAHOBHHUINTBA U OpOj  TOJHONPHUBPEIHHUX
ra3IMHCTaBa), Yy LWJbY YyTBphHBama cCajalllber cTamka M TpoleHe MOryhHOCTH 3a pa3Boj
OJP’KUBOI CaKyIUbakhba W IPOU3BOJEHE JIEKOBUTOI M apoMaTHMYHOI OWiba Ha MOAPYY)Y
uctpaxkuBama (Agromedia, 2023a, 2023b, 2023c, 2023d; I'pax [Tupot u Pernonanna pa3sojHa
arenija Jyr, 2021; JIT ,,Cp6uja myme*, 2019; IlanajotoBuh, 2014; PemyOnuuku 3aBoj 3a
cratuctuky, 2011, 2012, 2021).

3a o6pany nmomaraka kopumhene cy SWOT u PESTEL ananuze.

PE3VIITATHU

Pa3Boj Hekor moapydja, Hacesba WIM MeECTa, TPAACKOT WM PYpPaJHOT, 3aBHCH OJl
AKTUBHOCTH CTAHOBHHUIIITBA KOj€ y HEMY JKUBU. Y PypPaJIHUM TOJpPYydYjuMa OCHOBHA JCIATHOCT
CTaHOBHILTBA jeCTe MOJbONpHUBpena. Bpio je 3HayajHO M Tae ce pypajHO HaceJbe Hala3u — y
OMM3MHU Tpaja, pPaBHUIM WIM OPACKOINIAHMHCKOM TOApPY4Yjy, WITO YKa3yje Ha 3HA4aj
oporpackux uHHWIANA. Pa3Boj MOJHONPUBPEIHUX JEJIATHOCTH Takohe yTWue Ha pasBoj

onpehenor pypansor Hacesba ([TanajoroBuh, 2014).

Ta6ena 1. [Ipupoauu moteHnmjanu [IMpoOTCKOT OKpyTra 3HAUAjHU 33 CAKYIIbAHE

U Tajerhe JICKOBUTOT M apOMaTHYHOT Onjba

P. IIpupoane
PHpOA Onuc
Op. | KapaKTepuCTHKe
1 I'eorpadcku VYnamenoct on beorpana 330 km, og Huma 75 km, oxg EBponicke YHuje (npxaBHa
" | moJiokaj rpanuna ca byrapckom) 36 km, ox Coduje 70 km'.

VY nnaHuHCKOM Mojacy — CyOIUTaHMHCKA M IUIAHWHCKA KIMMA; Y HIKHUM JIeIOBHMA
OKpyra — yMepeHO KOHTHHEHTanHa kinMma. Cpeba rojuiimha TeMIepaTypa Ba3ayxa

2. | Knuma o .
oko 11°C, romnmmsa cyma magaBuHa o 525 mm go 635 mm. Hajsume magaBuna y
Majy ¥ jyHy (0o 67,9 mm). Cpessba ro/iuimba PENaTUBHA BIDKHOCT Basayxa 76,2%. !
ITnanuHcku pesbed — oko 40%, Opacku — oko 50%, Opexyspkactd — oko 4%

3. | Pemed noBpiuHe OKpyra. [lmanumne: wctounm oOpoHim CyBe mwiaHwHEe W CBpPJBUIIKHX

IUIaHKHa, jyxHe naanHe Ctape ruiaHuHe, 3aaiHy U [IeHTpaliHu ieo Bumnya, benaga,
Cennap, Bnamka ninanuna, nnaduaa ['peGeH 1 ucTouHu 00poHIM Buunga.?

Pacnon naamop-

Bucuncku nHTepBan noapydja ox 320 m (ITuporcko mosse) mo 2.168 m (Munop,

4, :
CKHX BHCHHA HajBumy Bpx CTape IIaHUHE)' .
Beoma pasBujena xuaporpadcka wmpewxa: HwuinaBa, ['pagamnnuka, Bucouwia,
5 Xwuaporpadcka Temmrrma, bucrpuna, Pocomauka, Tommomoncka, Jlojkmrauka, PacHmuka, Jepma,
© | Mpexka Jabnanuma, Jlumosuma, Koctemescka, Imorosmtuia, IloranoBcka, 3BoHauka,
Bonenwuka peka, uta. [lpucyran je Benmuku 6poj Bpena 1 u3Bopa uncTe nujahe Boxe’.
6 Tunosu [Nemomomky NOKpUBAY: Taji-ade, CMOHHMIIE, ITOI30JIU, [IPBEHHUIIE, ITTAHWHCKE IIPHUIIE U
" | 3emJpHIITA alyBHUjaHa 3eMJbUIITa’ .
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Bumie croruna BpCTa CAMOHHUKIJIOT JIEKOBUTOI' U apOMATUYIHOI' ouspa: CJIE3, Mpa3oBall,

7. | BHONMBEP3UTET | pepeGype, TMHIYDa, jArOPUEBHHE, OJI0JbEH, CMIIbE, KAHTAPUOH, GOKBHLA, HTL*

Uzsop: 'Tpax Mupot n Permonanna passojra arenmmja Jyr (2021); *Mapkosuh, Pakoman 1 Hukomuh
(2020); *Tlanajorosuh (2014); *Peny6muka Cpbuja, Ckynurruna ommtuse [Tupot (2008)

[Ipuponuu moteHmjanu [lupoTckor okpyra, 3Ha4ajHU 3a CaKyIUbalke W TajeHmhe
JIEKOBUTOT M apOMAaTUYHOT OMJba M Pa3Boj OpPTaHCKE MOJHONPUBpPENE MpUKa3aHu cy y Tabenu 1.
Benuku npupoaHM MOTEHIMjal 00yXxBaTa MOBOJbAH TeOrpad)CKH MOJIOKAj, MOTOAHE KIMMATCKE
KapaKTepUCTUKE (JI0OBOJbHE KOJIMYMHE M PABHOMEPAH pacriope] NMaJaBUHA Y TOKY BEreTaroHOT
Mepuoia), PasHOJUKOCT pesbeda M PacloH HAIMOPCKHX BHCHHA, Pa3BHjeHY Xuaporpadcky
MpEXy U MHOWITBO u3BOpa (mTo omoryhaBa HaBOImaBame MOJHOMPUBPEAHUX TOBPIIKHA),
IUTIO/IHA 3€MJBHINTA M OOraTCTBO BPCTAa CAMOHHKIIOT JIEKOBUTOT M apOMaTHYHOT Omiba (Tabena 1).
[Topen Tora, moctoju MmoryhHocT 3a 06e30el)eme JOBOJFHUX KOJIMYMHA OPTAHCKUX U MIPUPOJTHUX
hyOpusa.

[Tuporcku okpyr pacmonaxe ca ykymHo 111.195,6 ha mospompuBpenHor 3eMJbHINTA
(PemmyOmmuku 3aBoj 3a cratucTuky, 2012), o dera je mporeHatT KOpuirheHOTr MOJLOPUBPETHOT
3emspumTa 46,2%. IMocmaTtpano no ommrunama kpehe ce ox 39,3% y ommruan JIuMuTpoBrpas
1m0 58,6% y ommtunu baOymHuna. ¥V cTpykTypu KOpHIINEHOT MOJHOMPHUBPETHOT 3€MJBHILTA
JOMHHHpPAJy JduBajae U mammanu (64,52%), cnene opanune u Oamre (30,38%), Bohmaru
(3,65%), Bunorpamu (0,92%) u oxyhuune (0,44%), MOK OCTalO0 MOJHOMPHUBPETHO 3EMIBUIITE
3ay3uma cBera 0,08% kopumrthene nmosronpuspente nospmune (tabena 2). Kaga ce mocmarpa
y€0 MOTEHLHUjaTHUX MOBPIIMHA 33 MPOU3BO/IY JIEKOBUTOT U apOMaTUYHOT Ouba (OpaHULE U
Oamre, nMBajxe W mNammany) npocek 3a Iluporcku okpyr je 94,9% (Hajsehu y ONIITHHM
Jdumutposrpan — 97,5%, a Hajmawu y ommutuHM bena Ilamanka — 92,3%). Ha naBenenum
MOBpIIMHAMA ITOCTOjH MOTYhHOCT IPOCTOpHE M30Jalrje apiiesia Ha Kojuma Ou ce opraHu3oBasia
OpraHcka MoJbOIpUBpea.

WuTen3uBHu HaunHM Kopulnhema (opaHuie, Oamire, Bohmalu W BUHOTpAaU) Y
[TupoTckom okpyry yuecTByjy ca 35,0%, mTo ykasyje aa je Kopuiheme 3eMIbHUILITa Ha TOAPYY]y
UCTpaKMBamka EKCTEH3MBHOI Kapakrepa (Tabena 2). Y cTpykTypu Kopuiihewma OpaHHUYHUX
noBpirHa HajBehe ydemnrhe uMajy >kuta U CTOYHO KPMHO OMJbE, JIOK j€ HajupopuTabuiTHuju BU
paTapcke MpPOW3BOIAKE — IUIAHTAXKHA MPOU3BOJA JIGKOBUTOT W apOMaTHYHOT Owba —

HEZ0BOJHHO 3aCTYIIJLEH Ha OBOM MOAPYY]Y.
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[Ipema PenyOmmukom 3aBogy 3a cratuctuky (2021) y IluporckoMm OKpyry cy

peructpoBana 11.873 razguncTBa, 011 KOjux 96% 00aBJba NENATHOCT HA TMOCEAMMA BETUIHHE |

1o 10 ha.
Taoesaa 2. [Tossonpuspeano 3emsbuinte [lupoTckor okpyra
I10 KaTeropujama Kopuiherma | ONIITHHAMA
. Kopumheno semsbumre (ha)!
| 8 E- Crannn 3acaau
7 ; 8 & g s = = = < s
=5 §&E | g o = = s & = |2
EE| SE3| 2 Ef| §| | 5| 22| E |Eg
Xl 5 o = > s 8 2 = [ g 5 =
2 283 < 8.© = g ) == =z 2 =
S o o 2 5 o = = > |2 §
IMupot 5680 59869,1 574 8451,7| 763,77 365,7 26,0 17195,2| 26859,7 449
Bbabytranma 2620 14595,0 62,4 2655,6/ 500,7 38 1,8]  5334,0 85584 58,6
bena [Tananka 2493 17498,8 70,0 2410,8| 469,1 99,1 5,6 5309,2| 8363,8 47,8
JumurpoBrpag 1080 19232,8 37,8  2080,8| 141,4 2,2 99| 5288,6| 7560,7 39,3
[Muporcku okpyr | 11873 111195,6] 227,7| 15598,9| 1874,9| 470,9 43,2 33127,1| 51342,6 46,2

W3zBop: PenyOnuuku 3aBox 3a cratuctuky (2012, 2021)

ITpema nomnucy cranoBHumTBa 13 201 1. rogune, Ha Teputopuju [luporckor okpyra o6uno

je 92.497 cranoBuuka. IIpoceyan 6poj unanoBa nomahuHcTBa je 2,7, a mpoceyHa ctapoct 45,4

ronune. CtanoBHUKa 710 15 roauna crapoctu uma 12,5%, npexo 65 roauna crapoctu — 22,5%, a

pPagHO aKTMBHO CTAaHOBHUIUTBO 4MHU 65,5%. [losbonpuBpeAHO CTAHOBHUIITBO YMHU OKO 32,6%

0]l YKyITHOT Opoja CTaHOBHUKA, a perucrpoBaHa cy 11.873 mosponpuBpenHa ra3auHcTBa (Tabena

3).
Tabena 3. OCHOBHM ITOAANM O CTAHOBHUINTBY I IMpOTCKOT OKpyTa MO OMIITHHAMA
Hoxauum o OHmTHH{;;e‘Ha IMuporcku
CTAHOBHUIUTBY IMupot Babdymanna Mananka JdumurpoBrpajg OKpyr
Bpoj cranosHuKa! 57928 12307 12126 10118 92479
g |Ho 15 ropuna 12,5 9,9 12,1 11,3 12,0
% X|Tpeko 65 roguna 20,1 29,8 25,1 23,8 22,5
O |Panno aktuBHO 674 60,3 62,7 64,9 65,5
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[Ipoceuan 6poj unaHoBa 29 24 26 25 27
JqomahuHcTBa
IIpocedna crapoct 44,2 49,5 46,3 46,5 45,4
bpoj nomonpuBpe smx 5680! 2620 2493 1080 11873
ra3JMHCTaBa
YO HOILONPUBpEAHOT 237 4.8 38,6 253 32,6
CTaHOBHHMINITBA %0

'Peny6muuku 3aBox 3a cratuctuky (2012); 2 Agromedia (2023a, 2023b, 2023¢, 2023d)

VY IIupoTckOoM OKpYTY je MPUCYTAaH TPEHJ KOHCTAHTHOT OIajama Opoja CTaHOBHUKA —

CMamemke 0poja CTAHOBHUKA y PYPATHUM JISJIOBUMA U TIOpacT Opoja CTaHOBHUKA Y TPaloBUMA.

ITpocropuum minanom ['paga Ilupora 2021, npensuleno je nmodosblIamke CTAPOCHE CTPYKType

CTaHOBHMKA W yOlla)kaBame Jajber Omnajama Opoja CTAHOBHUKA KPO3 CMambHBAHKE MUTpAlM]ja

CeNo — rpaj, 3aap)KaBamke MIIAJOr CTAHOBHHINTBA M CMambUBAKHE HE3AMOCICHOCTH Y3 Pa3Boj

MOTYhHOCTH 3amnonbaBamka JIOKaJTHOT CTAHOBHUIITBA Yy 00JIaCTH MOJbONIPUBPEE, TypU3Ma UT/.

VY onmmtunu [IUpoOT NPUCYTHO jeé KOHCTAaHTHO CMameme Opoja CTAHOBHHMKA Y CBUM IMONHCHUM

roguHama (Tabena 4). ['paacko ctanoBHumTBO [Tuporta je ox 1948. mo 2002. roaune y mopacry, a

napaJieJiHO Ce OJ[BUja MPOIIEC KOHCTAHTHOT OMajama Opoja CEOCKOT CTAHOBHHIIITBA.

Ta6eua 4. [IpomeHe 6poja CTAHOBHUKA I10 OMIITHHAMA W TIOMTMCHUM TOIMHAMA

T'opguHa nmonuca
Onuruna 1948 1953 1961 1971 1981 1991 2002 | 2011
Tupor 70049 | 69210 | 68073 | 69285 | 69653 | 67658 | 63791 | 57928
Tpacka 11868 | 13175 | 18415 | 29208 | 36293 | 40267 | 40678 | 38785
Ceocka 58181 | 56035 | 49658 | 39987 | 33360 | 27391 | 23113 | 19143
Babymnnua 37532 | 37312 | 34316 | 29033 | 23872 | 19333 | 15734 | 12307
Tpancka 603 749 972 1668 2006 | 4270 | 4575 | 4601
Ceocka 36920 | 36563 | 33344 | 27365 | 20966 | 15063 | 11159 | 7706
Bena Mananka 20641 | 28756 | 24982 | 21325 | 18744 | 16447 | 14381 | 12126
Tpancka 283 | 3168 | 4300 | 57712 7502 8347 8626 | 8143
Ceocka 26818 | 25588 | 20682 | 15553 | 11242 | 8100 5755 | 3983
TuMuTpoBIPan 23063 | 22082 | 18418 | 16365 | 15158 | 13488 | 11748 | 10118
Tpancka 2044 | 2891 3665 | 5488 7055 7276 6968 | 6278
Ceocka 20119 | 19191 | 14753 | 10877 | 8103 6212 | 4780 | 3840
TIHpoTCKH OKpYT 160285 | 157360 | 145789 | 136008 | 127427 | 116926 | 105654 | 92479
Tpaicka 18238 | 19983 | 27352 | 42226 | 53756 | 60160 | 60847 | 57807
Ceocka 142047 | 137377 | 118437 | 93782 | 73671 | 56766 | 44807 | 34672

W3Bop: PenmyOmmaku 3aBox 3a cratuctuky (2011).

VY ommuruan baOymHuia takole je mprcyTHO KOHCTAaHTHO CMambemhe Opoja CTAHOBHUKA Y
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CBUM TOTICHUM roJinHaMa. ['pajicko CTaHOBHHUIITBO baOymrHuIle je OUno y 3Ha4ajHOM MOpPacTy
y CBUM IIONHCHUM TrojauHama (y aHaJu3WpaHoOM TNepuojay dYak 7,6 myTa), JOK je Cceocka
MomyJialiija y KOHCTAaHTHOM omanamy. CnuuHo je Wy ommtuHama bena Ilamanka u
JuMuTpoBrpam, rae je Takohe mprucyTHO KOHCTAHTHO CMamehe Opoja CTAaHOBHHKA Y TIOMMCHUM
roguHama. I'pagcko cranoBHUIITBO onmmtuHe bena [Tamanka Omno je y mopacty ox 1948. mo
1991. rogune, a y onmtuau Jumurposrpan oa 1948. no 2002. ronuse, Kajia MOYMIbE ONaJambe
Opoja CTaHOBHHMKAa W y Tpaay, JOK j& CEOCKa IOmyJialiija Yy KOHCTAaHTHOM oOlajamy. Y
aHAIM3MPAHOM BPEMEHCKOM TMepuoy Opoj CEOCKMX CTaHOBHHMKA y omnmrTuHama [lupor u

Bbalymania cmameH je oko 3 myTa, a y onmtuHama bena [ananka u Jlumurposrpaz 2,5 myTa.

Ta6esa 5. Oprancka npou3BOAkHa JIEKOBUTOT U apOMaTHYHOT Ouska y [IupoTckom okpyTy —

Pacrnionena mo 6usbHuM BpcTama 3a 2020. ronuHy

IIuporcku oxpyr

Busbia pera Hepnou. Opranckn | YkynHo

KOHBep3Hje | CTaTyc (ha)
Bocuspak 0,00 0,00 0,00
Kanduja 0,00 0,00 0,00
Kamunuia 1,98 3,06 5,04
Konpusa 0,00 0,00 0,00
o Kopwujanzep 0,08 0,00 0,08
g JlaBanma 0,14 19,81 19,95
Lg MajunHa gymmia 0,00 0,00 0,00
; Marnumak 0,01 7,35 7,36
E Mupoljuja 0,00 0,00 0,00
E Munoayx 0,00 0,69 0,69
2 |Hana 0,00 0,00 0,00
= |Hesen 0,00 0,00 0,00
E Opurato 0,00 0,00 0,00
2 |Pramcku uaj 0,00 0,00 0,00
& [Pysmapun 0,00 0,00/ 0,00
= [Cenen 0,00 0,00 0,00
Cmuibe 9,64 73,01 82,65
Tumujan 0,00 0,00 0,00
Xanyudka TpaBa 0,00 0,00 0,00
Yybap 0,00 0,00 0,00
Ocraio 0,18 16,30 16,49
YKYIIHO 12,04 120,21 132,25
OO0pa¥Ba MOBpIIMHA 94,61 252,34| 346,96
JluBage/marmaru 842,11 738,11 1580,22
YKYIIHA IIOBPIIIMHA 936,73 990,46| 1927,18
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W3zBop: MuHKCTapCcTBO NOJBONIPUBPEE, IIyMapcTBa 1 Bogonpuspeze (2023)
[Ipema mnomamuma MuHHCTapCTBa MOJHOMPHUBpPENE, IIyMapcTBa M BOJONPHUBPENE
Peny6mnuke CpOuje 3a 2020. roauny, oprancka npou3Bo/ma je peannsosana Ha 20.970,75 ha. On
TOTa, MPOU3BOJHA JICKOBUTOT W apomarmyHor Omsba Ha 390,97 ha (341,10 ha y opranckom
CTaTycy), IITO j€ Yy OJHOCY Ha TMOBpIIMHE IMOJ >KUTapuilamMa, BoheM W KPMHUM OWJbEM,
MO/I3aCTyIJbEHA KaTeropuja.

On HaBenene mospimHe 246,62 ha (63,08% ykymHe MpOM3BOIE) MPUIAAA PETUOHY
jyrouctoune CpOwmje, y KOMe ce Tpou3Boje kaiduja, JTaBaHIa, MaTHYmHAK, MUpOhHja, HaHA,
HEBEH U CMUJbE, Kao W HajBeha momaha npousBoama naBanae (23,4 ha), matuumaka (6,52 ha) u
cmmba (9,95 ha) (MuHHCcTapcTBO MOJBONIPUBPEAE, IIyMapcTBa U Bogonpuspene, 2023). Ox Tora,
y IMuporckom okpyry ce octBapyje 132,25 ha wnum 33,8% nomahe mpousBoame (120,21 ha y
opranckoM cratycy). [IpousBoze ce cmube (82,65 ha), maBanga (19,95 ha), matnumak (7,36 ha)
u xammuna (5,04 ha), a Ha moBpmmHama uctof 1 ha u xopujanaep u MuIoayx (tadbena 5).

[IpocTtop ouyBaHe mpupoJe MMa AOMHHAHTHO ydemhe y Hac, ITO je OWTaH MpeayciioB
3a pa3BOj OpPraHCKe MOJFONPHUBPENE — 32 YHMJUM MPOU3BOAMMA pacTe Tpaxma Ha goMahem U
cBeTckoM TpxHuITy. ITputom, ITupoTcku OKpyr MMa H3y3eTHE YCJIOBE 3a Pa3BOj OpraHCKe
noseonipuBpene. [lpumepa panu, y III1 Crapa ruiaHuHa 3€MIJBHIITHE PECYpCH MPUMEPEHH OBOM
o0muky mpousBoame u3Hoce 142.000 ha (I'pax IMupor m Permonanna pa3ojHa areniuja Jyr,
2021).

Tab6ena 6. SWOT anannza npupoIHUX U conroAeMorpadckux moTeHujanra [lmporckor okpyra

3d CaKyIlJbamkbe U rajeH>e JICKOBHUTOT U apOMATHYIHOT omma

IIpennocTu Henocrauu

o [ToBoJsbaH reorpad)cku MoJjIoxaj;

o [I0BOJBHU KIIMMATCKH M XUJIPOJIOLIKH YCIIOBH;

o Benmiku mpocTop ouyBaHe NPUPOLC;

® Pa3HOBPCHOCT M 6OTraTCTBO CAMOHHKJIOT JICKOBUTOT H
apOMaTHYHOT OMJba;

* MoryhHocTH 3a pa3Boj OpraHCKe IIPOH3BO/ILE;

o Jlomra nemorpadcka CTpyKTypa, CMambeme 0poja
CTaHOBHHUKA,HAPOUYHUTO y CEJIMMA,;

® HetoBOJbHO pa3BujeHa IyTHA MPEXa y pypaHOM
oAy jy;

o HenloBOJbHA CBECT O 3HAYAjy OPTaHCKE TPOU3BO/IELE;
o Huzak HUBO CBECTH CTAHOBHHMINTBA O TTOCTOjambY

® PacroioKUBH JbYICKH PECYPCH: TIPOCEUHA CTAPOCT
(45,4 romuna), BeTHKO y4emrhe pagHo CIIOCOOHOT
(65,5%) 1 mosponpuBpetHOT cTaHOBHUIITBA (32,6%);
o [17101HO MOJBONIPHUBPEIHO 3EMJBHIIITE U MAIIHALIH,

OYYBaHHMX IOJpyYja ca BEIUKUM MTOTEHIIN]aJIOM 32
OpTaHCKY MOJbONIPHUBPELY;

e Manu Opoj o0jekara 3a nmpepajy JeKOBUTOT OHMJba;
e HenoBoJsbHA yiarama yIoJ60IpHBpPENy;
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e Tpaannuja y oJbOIIPUBPETHOJTPOU3BOIHY;

e Benvka mNOBpIIMHA TNOJBONPUBPEIHOT 3EMJBHILTA
(111.195,60 xa) u Benmuku 6poj raznuncrasa (11.873);
e borarcTBO MOBPUIMHCKUX M MOA3EMHHUX BOJA;

e MoryhHOCT HaBOB-aBaka MOJbOIIPUBPEIHHUX
MOBPIIMHA ¥ IPOCTOPHE M30JIallije IapLena 3a
OPraHCKY IOJEOIPUBPEIHY IPOU3BOALY.

° HCHOBOJ'I)Ha MOBE3aHOCT MHAWBHUAYAaTHUX
MOJHOTIPUBPEHUX TIpon3Bolaua;

o [IpeTe’kHO CTapo CTAHOBHHUILTBO Y CEIIMMA;

o HezauHTepecoBaHOCT MIIAJIMX 3a IIOBPATAK Y Cella;
e Henocrarak koopauHanyje Melyy akteprma pasBoja;
® He10BOJBHO pa3BHjeHO TPIXKUILTE;

e HeroTnyHa npuMeHa 3aKOHCKE peryJiaTHBe.

HoTtenuujan

OnacHocTH

e Oprascka HoJbOIPUBPEIHA POH3BO/IEHA;

o [loBehame cpencraBa 3a pas3BOj MOJBONIPHBPEAE Y
OTIITHHCKOM OyIIeTy;

o Tlorchame cyOBeHIIMja
NIPOU3BOLILY;

e OpraHn30BaHO TPKUILTE 32 CBE POU3BO/IE;

3a MOJbOTIPUBPEIHY

e Kperame Cpbuje ka EY — mmpeme TpxuITa;

e [loBehana Tpakkba OpraHCKHX IPOU3BOAA
WHOCTPAHOM TPIXKHUILTY;

e O0Opa3oBame U yKJbyUYUBamkE CTAHOBHUILITBA;

e PajyoHnne y JOKanHUM 3ajefHUIaMa Ca LUJbEM
TIOJIM3ama CBECTH O 3HAa4ajy PACIIOJIOKUBHUX IPHUPOIHUX
pecypea;

o JloGap MapKeTHHT.

Ha

e Jlomy EKOHOMCKH yCJIOBH;

e HenoBospHa capa/itha HHCTUTYIIH]A, JTOKATHUX
caMoyIpaBa U JJOKaJIHe 3ajeJHUIIC y pealn3auuju
CTpaTCUIKMX U IJIAaHCKUX JOKYMCHATA,

o Kimnmatcke npomene (cyiua, morsiase, MoXapH UTL.);
e Hemo3BosbeHO Oparme CaMOHUKIIOT OHyba;

o Jlenomynanyja pypaiHuX Nojpydja y KOjuma cy
HajBehu moTeHnHjay 3a OpraHcKy MOJHONPUBPENY;

o Brcoke [ieHe KOLITama OPraHCKUX MPOU3BOJI;

e HeTOBOJBHO TPIXKHUILITE HA TEPUTOPHjU HALIE 3eMJBE;
o [Torpeba nHOCTpaHUX MapTHEPaA 32 BENUKHM
KOJIMYMHAMa JICKOBUTOT ¥ apOMAaTHIHOT Onjba, Koje He
MOTY Ja TOKPHjy TT0jeqNHAYHHA pon3Bolauy;

e 3aKOHCKa peryJIaTuBa 3allTUTE XKUBOTHE CPEANHE
MOCTOjH, aJTK CE HE MIPUMERYje aJIeKBaTHO.

N3Bop: Opuruaan

Ha ocnoBy pesynrata SWOT u PESTEL ananusa (tabene 6 u 7), HajBayKHH]€ MPEITHOCTH
u MoryhHOCTH 3a cakylybambe M Tajehe JICKOBUTOI M apOMAaTHYHOr OMiba Ha MPUHIMIINMA
OpraHCKe IMPOM3BOJE jeCy IMOBOJAHM NPUPOIHH YCIOBH, TpaaWIMja CaKyIlJbamka U Tajerha
JICKOBUTOT ¥ apOMAaTUYHOT Omiba y ITMpOTCKOM OKpyYTy, pa3HOBPCHOCT U OOTaTCTBO CAMOHHMKIIOT
JICKOBHUTOT ¥ apOMAaTUYHOT OMJba, BUCOK MPOIIEHAT PaJHO CIOCOOHOT CTAHOBHMINTBA M IMIOBOJHHA
MPOCEYHA CTApOCT, MOTYNHOCTH TMOAM3alka CBECTH JIOKAIHE 3aj€/THUIIC O 3HA4ajy MPUPOTHUX
MOTEHIIMjajla KOjUMa pacloiaxy, rajemy JEKOBHUTOI U apOMaTHYHOI Oujba M OpPraHCKO]
MOJbOTIPUBPEIN KPO3 PAIMOHUIIE U MPOjEKTE, pa3yMeBamke KOPUCTH OBOT BHUJA MOJHOIPUBPEIHE

MIPOM3BOIEHE 32 JIOKAITHY 3ajAHHUILY, YKIbYUHBabE MIIAINX U 00pa30BaHUX JbY U, UT/I.

Taoena 7. PESTEL anamu3za

daxropu IIpennocTu Henocranu
¢ 3Hauaj MPOU3BOIEHE U IIPEpajic JIEKOBUTOr |  HeanekBaTHO IutaHupame Oyiiera Ha
O — 1 apOMaTHIHOT Omba 3a HAIIMOHATIHY JIP>KaBHOM U JIOKQJTHOM HUBOY;
€KOHOMH]Y, TIpe CBEra 3a JIOKAJITHO o Cnaba capanma Ap>KaBHUX U JIOKATHUX
CTaHOBHHIIITBO; WHCTUTYIIN]a;

129



e EY ®onnoBu 3a jauame KananuTeTa 3a
TIPOU3BOJIEHY JIEKOBUTOT OMJbA.

o KonBep3uja [oJb0NpHUBPEIHOT 3EMIJBUILTA.

e Benukn moTeHIMjan 3a MPOM3BOAKY U
npepajy JEKOBUTOT M apOMaTHYHOT OWJba;
e Tpaaunmja cakynsbama 1 rajemba

¢ Bucoka cromna He3anocjaeHoCTy;
¢ Hepassujena npuBpena;

® HeaznexBatHo Tpxuite y Cpouju 3a

Exonomckn JIEKOBUTOT ¥ QpOMATUYHOT OMIbA Y OPTaHCKH rajeHo JIEKOBHTO OUIbE;
Inporckom okpyry; e HenoBosbHa yJarama 1 oJCTHIA] U
e Ilocrojeha mossonpuBpeHa JpIKaBe.
MeXaHu3alyja.
e Bucok npoueHar pagHo criocoOHOT e Henocrarak cBecTH 0 3Hauajy u
CTAQHOBHHILITBA, MoryhHOCTHMa ITPOU3BOIE JIEKOBUTOT U
Couumjaanu ¢ TloBpaTtak MIamux y pypaiHe KpajeBe; apOMaTHYHOT OMJbA;

e CMamemne 0poj MIIaInX KOjU HAIYIITajy
OKpYT.

e Opya3ak MilaJiux U3 pypaHUX 00J1acTh
IMupoTtckor okpyra.

TexXHUYKHU U

e ConunHa nokpuseHocT [InpoTckor opyra
MHTEPHET MPEKOM;

e Jlomu JIOKaJIHU ITyTEBU;
e HenoBosbHa poMolHja rajema JISKOBUTOT

TEXHOJIOIIKH e [IpumeHa caBpeMeHHX TEXHOIOTHja Y M apOMaTHUYHOT OMJba, KA0 BUJIA OPTAHCKE
KOMYHHUKAIMjU 1 00pa3oBamy. MOJHOTNPUBPEAHE TPOU3BOMILE.
¢ bpojua 3amrihena mojapydja, 6orara e HeanexBarHa 3a1ITHTA TPUPOTHUX
(opa u dayna; pecypca;
3amTHuTa *KUBOTHE | ® VHTEpeCOBambE MITAINX 33 OUYBAHE o He03B0JbEHO CAKYIIBbAE ICKOBUTOT
cpeanHe NPUPO/JIE U BUXOBO yuelnhe y akiujama, OuJba, MPEKOpaUEHHE J03BOJHEHUX KOTMYMHA

e AKIMje JOKaJIHOT CTAHOBHHUILTBA Y LIUJbY
3aLITUTE )KUBOTHE CPEIHE.

3a Opame PETKUX U YIPOKEHHUX BPCTa;
e Hepocrarak nogaraka o (GJIopH y OKpyry.

IIpaBHu oKkBHpH

¢ AKIMOHH ITJIaH 3a 3amTrieHa moapydja
(ITapx mpupoxae Crapa [Tnanuna uta.);

e 3akoH o notBphuBamwy KoHnsenuuje o
OHOJIOIIKOj pa3HOBPCHOCTH;

e 3aKOH O )KUBOTHO] CPEJINHHY;

e 3aKOH O 3aIUTHTH NPUPOJIE;

e 3aKOH O JIOKAJHO] CaMOYIIPaBH.

e HenoBosbaH HaI30p Hall CIPOBOhemeM
VYpenbe o cTaBbamy 10 KOHTPOITY
Kkopumhema 1 mpoMeTa TuBJbe (piope u
¢ayne, 3aKOHA O 3AITUTH KUBOTHE
cpenuHe, 3aKOHa O 3aIlITUTH MPUPOJIE,
KonBeH111je 0 OMOJIOIIKO] pa3HOBPCHOCTH U

Ap.

N3Bop: Opuruaan

C npyre crpaHe, TJIaBHM HeIOCTalM, ciabocth u mpeTme y [luporckom okpyry cy

HEJIOBOJbHA YyJlaramka W TMOJCTUIAJU Jp)KaBe, HEAOBOJbHA MPOMOIM]ja Tajera JIEKOBHTOT M

ApOMATHYHOT 6I/IJ'ba, Kao BHJa OpTaHCKE MMOJbOIIPUBPEAHC ITPOU3BOAKLC, ciaba HHCTUTYLIMOHAJIHA

capajiiba y pealn3aliju CTPATelIKUX U IUIAHCKUX JOKyMEHaTa, MUTpalfja MIaJuX M3 OKpyra,

HeJI0CIEeJHa U HEJOBOJbHA IPOMOIIMja CAKyIUbamka M rajera JIEKOBUTOT M apOMaTUYHOT Ouba,

HEpa3BHjeHA MpPUBpENa, HE3alOCICHOCT, HEIOBOJbHA TMOBE3aHOCT JIP)KaBe, MOJHONPHUBPEIHUX

ra3JuHCTaBa U JJOKAJIHOI' CTAHOBHHUIIITBA.

ITpema IIpocTopHom miany rpazaa Ilupora (2021), onmTH HUIBEBU Cy 3aIUTHTA )KUBOTHE

cpeanHe (OYyBame KBAJUTETa Ba3dyxXa, BOJAE M 3EMJBHINTA; CMameme emucuje 3aralyjyhmx

MaTepuja; OJP>KMBU pa3Boj MOApydYja y3 OouyBame MocTojeher KBajmuTeTa XUBOTHE CPEIUHE,
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jadame EeKOJIOUIKE CBECTH CTAaHOBHUINITBA; OYYyBame IMOCTOjeher crama KBaJUTETa BOAOTOKA U
3alITUTAa WM3BOPHINTA; KOHTpPOJIAa YIOTpeOe arpoXeMHujCKUX CpelcTaBa y IOJBOIPHUBPEIHO]
npou3BokH; Behe yuenrhe jaBHOCTH y TOHOIICHY OJTyKa KOj€ MOTY UMaTH YTHUIIA] HA KBAJTUTET
XKHUBOTHE cpenuHe, uta. HaBenenum [IpocTopHuM mianoM takole je npeasulero yHanpehemwe u
pa3Boj MpHUBpPEAHE ACTATHOCTH KPO3 aKTUBUPAE CBUX PACHOJONKHUBHUX JIOKATHUX MPHUPOTHUX
pecypca y CKIIaay ca peXHuMHMa 3alliTUTe, yHarpeheme HHCTUTYIIMOHATHE TOAPIIKE 32 Pa3Boj
MOJLOTIPUBPEIC, Pa3BOj MAPTHEPCTBA U3Mel)y jaBHOT U TIPUBATHOT CEKTOpa (jadame CTPYKOBHUX
yIpYXEHa U KIacTepa); jayarmbe aJIMHUHHCTPATUBHUX KalaluTeTa JIOKaJTHHX caMmoylpaBa 3a
NOJPIIKY Majio] MPHUBPEAH M TPEeay3eTHUIITBY IyTeM eAyKaluje M o0yka, a CBe y IHJbY

npuBpenHor paszBoja [IupoTckor okpyra.

3AKJBYYAK

Ha ocHOBy M31OKeHHX pe3ysTaTa, MOXe C€ 3aKJbyUuTH Ja cy npenHoctd [luportckor
OKpyTa 3a rajeme JEKOBUTOT U apOMAaTHYHOT OmMba OpojHe M 00yXBaTajy NOBOJBAH T€OTPa(CKH
MOJIOXkA]j, MOTOJHE KIMMATCKE KapaKTEPHUCTHKE, pa3BHjeH pesbed U pa3BUjeHY XHAporpadcky
MpEXy, IUIOAHO W He3araleHO 3eMIJBHMINTE M OOraTCTBO BPCTa CAMOHHUKJIOT JIGKOBUTOT |
apoOMaTUYHOT OMJba, CI000IHY pajHy CHATy, UT/I.

[Torenmmjan 3a OpraHcKy NMPOU3BOAKY JEKOBHTOT W apoMaTHYHOT Omiba y [lupoTckom
OKpYTy TIpeICTaBbajy W cienehe aemorpadcke KapaKTEpUCTHKE: MOBOJbHA MPOCEYHA CTapOCT
CTaHOBHHMINTBA (45,4 TOAMHA), BEIUKU yJIEO PagHO akTUBHOT (65,5%) M TOJHONPHUBPEIHOT
cranoBHuIITBa (32,6%) W Benuku OpoOj PErHCTPOBAHMX MOJHONPUBPETHUX Ta3IWHCTABA
(11.873). Ilopen Tora, mocToju MOTyhHOCT 3a HaBOIABamkE IMOJHONPHUBPEIHUX MOBPIIUHA,
o0e30eheme TOBOJFHUX KOJIMUMHA OPTaHCKUX M MPUPOIHUX HyOpHuBa, Kao W M30JIalHje mapiena
Ha KojuMa OW ce OpraHMU30BaJIa OPTaHCKa MOJLOIIPUBPE/A.

Oxpabpyjy U YHMICHHIE Jla Cy IUIAHCKUM JOKYMEHTHMa IpeIBUl)EHH OMIITH IHJbEBH
3alITUTE )KUBOTHE CpelMHE KOju 00yXBaTajy OdyBame KBAIMUTETA Ba3lyXa, BOJEC M 3€MJBHIITA,
cMameme eMucuje 3aral)yjyhux marepuja; oJp>KHBU pa3Boj MOAPYYja, jadame €KOJIOMIKE CBECTH

CTAHOBHUIITBA, OYYBabC HOCTOjeheF CTakba KBAJIUTETA BOAOTOKA MW 3allITUTAa HW3BOPHUIITA;
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KOHTPOJIy yNnoTpebe arpoXeMHjCKUX CpeliCTaBa y MOJbOIPHUBPEAHO] MPOU3BOAKY; Behe yuemthe
JABHOCTH Y JOHOIIECHY OMJIYKa, UTA.

Cakymnspambe CaMOHHUKIIOT OMjba M OpPraHCKa IMPOHM3BOAMA JICKOBUTOI M apOMAaTHYHOT
MOXXe OWTH 3HayajaH TpaBall pa3Boja 3a Maya MOPOJUYHA ra3auHCcTBa [IMpoTCKOr OKpyra, mpu
YeMy je 3a IUIAaHTaKHO Tajere JIEKOBUTOI M apOMaTHYHOr OMIba, Mpepanxy U (QUHAIH3ALN]Y
OBAaKBUX IIPOM3BOJIa W CTaBJbamkbe€ y MPOMET, HEONMmXoAHa Beha mMoOApIIKa [OpkaBe Mepama

€KOHOMCKE TTOJTUTHKE U TOICTHIIA]ja.

3axBaanuna: lcrpaxkuBame je pealu3oBaHO y OKBHUPY TIpojekra ,,Pa3Boj TeXHUUKO-
TEXHOJIOIIKHAX MOJEea IMPOU3BOJE U NMPUMapHE Npepaje JEKOBUTOI M apOMaTHYHOI Ouspa y
pypanHuM kpajeBuma CpoOuje, y Inby MpOIyKTHBHOT 3arolljbaBamka cTaHOBHUIITBA (ITupoTcku
OKpyT)“, Koju je (hmHaHCHpaso MUHHCTApCTBO TOJHONPHUBPEE, IIyMapCcTBa M BOJIOIPHUBPEIE

Penry6nuke Cp6uje — YnpaBa 3a arpapHa rurahama (2021-2022).
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Abstract: Symphytum officinale L., commonly known as comfrey, is a plant of notable
ethnobotanical significance with deep-rooted traditional uses in the Pirot District. This study
aims to unravel the cultural, medicinal, and ecological roles of S. officinale within this specific
region using a combination of ethnobotanical surveys and environmental observations. The
findings revealed a spectrum of traditional uses for S. officinale in local communities. The plant
has been employed for its reputed wound-healing, anti-inflammatory, and bone-strengthening
properties, reflecting its historical integration into folk medicine practices. Through interviews
with local inhabitants, this study documents the vernacular names, preparation methods, and

administration routes of S. officinale-based remedies, contributing to preserving traditional
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knowledge. The presence of potentially bioactive compounds supports its traditional uses and
motivates further scientific inquiry into its pharmacological potential. The ethnobotanical
examination of S. officinale in the Pirot District presents a comprehensive aspect of this plant's
roles in local culture, healthcare, and ecology. The results from this investigation serve as proof
of the inseparable relationship between plants and people, underlining the need for sustainable

conservation efforts to preserve both traditional knowledge and valuable botanical resources.

Keywords: Symphytum officinale L., comfrey, ethnobotany, Pirot District, medicinal
plants

INTRODUCTION

Symphytum officinale L., whose common name is Common Comfrey, is a perennial
herbaceous plant belonging to the Boraginaceae family, is deeply intertwined with the
ethnobotanical heritage of the Pirot District in Serbia. Over generations, this plant, that has folk
name ,,gavez" or ,,crni gavez®, among the population of the Pirot District, has played a pivotal
role in traditional practices, contributing to medicine and cultural traditions. The common folk
names of this plant are also ,,veliki gavez®, ,,volovski jezik®, ,kilnjak®, ,pljus¢”, ,svatovci,
,,svenik®, ,.crni koren®.

Symphytum officinale is characterized by its robust, upright stems, large, lance-shaped
leaves, and bell-shaped, pendulous flowers. Common Comfrey is native to Europe and parts of
Asia and has naturalized in various regions (Bown, 1995).

Common Comfrey boasts a diverse phytochemical profile, with several bioactive
compounds. Key constituents include allantoin, alkaloids, tannins, phenolic compounds,

pyrrolizidine alkaloids, and essential oils (Hoffmann, 2003).
Medicinal applications

Symphytum officinale has a rich history of utilization in traditional medicine for wound

healing, and musculoskeletal health.
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Wound healing. Comfrey's leaves and roots are frequently employed as poultices or
salves to expedite wound healing, reduce inflammation, and alleviate pain (Kujawska, Luczaj &
Typek, 2015).

Musculoskeletal health. Local healers and traditional practitioners utilize comfrey
preparations for musculoskeletal issues such as fractures, sprains, and arthritis (Tymakos, 1990).
The use of comfrey for these purposes has been scientifically confirmed and is attributed to the
presence of allantoin and other bioactive compounds (Avato, Tava, Bucci & Vitali, 2004; Lukas,

Sachse, & Liidtke, 2012).

Agricultural ues

The ethnobotanical importance of comfrey extends to agriculture as natural fertilizer, and
livestock feed.

Natural fertilizer. Comfrey is cultivated for its nutrient-rich content and is used as a
natural fertilizer and mulch in agricultural practices (Berkelaar, 2014).

Livestock feed. The leaves of comfrey serve as a nutritious feed for livestock,

contributing to their overall health and productivity (Berkelaar, 2014).

Conservation and Sustainable Use
Despite its widespread use, the conservation of Symphytum officinale is a matter of
concern due to potetianal overharvesting and habitat degradation. Promoting sustainable
harvesting practices and the cultivation of Symphytum officinale as a valuable botanical resource
are essential steps in ensuring its long-term availability in the Pirot District and across the globe.
This study aims to provide a comprehensive exploration and documentation of the

ethnobotanical significance of Symphytum officinale in the Pirot District.

MATERIAL AND METHODS

The present study presents a holistic view of the ethnobotanical knowledge associated
with Symphytum officinale across Pirot District in Serbia, employing a comprehensive research

methodology, including a literature review, field survey, and interviews with local communities.
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Through interviews with local inhabitants, this study documents the folk names and

preparation methods of S. officinale-based remedies contributing to preserving traditional

knowledge.

The results of the study on the traditional use of Symphytum officinale were compared

with previous ethnobotanical investigations on the use of this species on the Balkan Peninsula.

RESULTS

A total of 10 respondents (13 reports) mentioned the medicinal use of Common Comfrey

(Symphytum officinale), of which 7 were male, and 3 were female (Table 1). All of the

respondents were of Serbian nationality. In municipality Dimitrovgrad, Symphytum officinale

was not mentioned. The age range of the respondents who mentioned Common Comfrey was

from 24 to 76 years old.

Table 1. Overview of the Common Comfrey (Symphytum officinale) use - survey results in the Pirot

District
Municipality Village Traditional name Age Form Medicinal use
Pirot Barje Ciflik gavez 24 Poultice Swelling of joints
Pirot Blato crni gavez 39 Poultice Swelling of joints
Pirot Gostusa gavez 52 Poultice Rheumatic pain
Pirot Jelovica gavez 56 Poultice Rheumatic pain
Pirot Jelovica gavez 56 Oil extract Gangrene
Pirot Krupac crni gavez 60 Poultice Rheumatic pain
Pirot Topli Do gavez 76 Oil extract Injuries (bandaging on bone)
Pirot Topli Do gavez 76 Oil extract ~ Swelings (bandaging on bone)
Pirot Crvencevo gavez 58 Oil extract Wounds
Babusnica Resnik gavez 47 Poultice Joint pain
Bela Palanka Novo Selo gavez 75 Oil extract Wounds
Bela Palanka Novo Selo gavez 75 Poultice Joint cell recovery
Bela Palanka  Crvena Reka gavez 61 Oil extract Wounds
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All respondents mentioned external medicinal use of Common Comfrey with
predominant use for musculo-sceletal injurieas then for wound healing and only for gangrene as
novelty for ethnobotanical examination of Symphytum officinale in Balkan Penisula literature

data.

Preparation of Symphytum officinale based remedies in Pirot District
In Pirot District S. officinale (Common Comfrey) is utilized like poultices and oil extracts
remedies applied only externally. The presence of potentially bioactive compounds supports its

traditional uses and motivates further pharmacological investigations.

DISCUSSION

Traditional uses of Comon Comfrey in the Pirot District include two groups of dieseases:
musculosceletal injuries, and wound healing.

Musculoskeletal Injuries. Common Comfrey is traditionally the most commonly used in
Pirot District for healing musculoskeletal injuries. Comfrey-based poultices have been applied
externally for musculoskeletal injuries in Pirot District (7 respondents). Comfrey contains
allantoin, a natural compound known for its anti-inflammatory properties (Hoffmann, 2003), and
that is a scientific confirmation for its use for alleviating symptoms of rheumatism (3
respondents) in the Pirot District in Serbia.

Wound Healing. Common Comfrey has a long history of use in Pirot District used for
the healing of wounds. It is believed to accelerate tissue repair and reduce inflammation when
applied external. Three respondent in Pirot District mentioned use of Common Comfrey in oil
extract form for healing wounds.

The research results presented in this paper are compared with previous ethnobotanical
research on the traditional use of plant species in Serbia and Balkan Peninsula.

According to Jari¢ et al. (2007) on Kopaonik Mt, Symphytum officinale was used as
expectorant in the form of tea, that was different medicinal uses, compared to our research. The
same authors mentioned that it gas been put into linen and broken bones previosly immobilized

by a splint, that was the same medicinal application as in our research.
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Sari¢ Kundali¢, Dobes, Klatte-Asselmeyer, and Saukel (2010) mentioned the internal use
of Symphytum officinale in Bosnia in the form of tea for stomach ulcers and spasms, juice for
blood purification, decoct for pulmonary ailment, pulmonary cancer, and regulation of blood, as
well as external use of juice for stoop bleeding, which were all different medicinal uses,
compared to our research. The same authors mentioned the external use for wounds, that was the

same medicinal application as in our study.

Pieroni, Giusti and Quave (2011) recorded in the Pester Plateau, Sandzak (Southwestern
Serbia) the use of Symphytum officinale against rheumatisms, fractures, and wounds, which were

the similar applications as in our research.

Popovi¢ et al. (2012) mentioned in Deliblato sands the internal use of Symphytum
officinale as astringent, expectorant, antihaemorrhagic, antudiarrhoeal and external use as
antiinflammatory agent, and against skin complaints, which were different medicinal uses,
compared to our research. The same author mentioned the external use of Symphytum officinale
as antirheumatic, and against bone break, which were the same medicinal application as in our

study.

Savikin et al. (2013) mentioned at Zlatibor District the use of Symphytum officinale
against bone fractures, sprains and swellings, which were the similar medicinal application as in

our study.

Mustafa et al. (2015) mentioned in Kosovo and Metohija the use of Symphytum officinale
for wound healing (extracted with fat), that was the same application as in our study. The same
authors mentioned the use as anticoagulant (extracted with wine), that was different medicinal

uses, compared to our research.

In the ethnobotanical research on Suva planina Mt in Southeastern Serbia, Jari¢ et al.
(2015) noted that fresh root of Symphytum officinale in the form of cataplasm was used against

bone fractures, that was the similar medicinal application as in our study.

Saric-Kundalic, Mazic, Djerzic, and Kerleta-Tuzovic (2016) noted that Symphytum

officinale was used against inflamed wounds, and bone fractures, which were the same medicinal
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application as in our study. The same authors mentioned the internal use as expectorant, against
asthma, cough, pneumonia, pulmonary bleeding, bronchitis, ear inflammations, and
gastrointestinal ulcers, as well as external use against external ulcers, and impure skin, which

were different medicinal uses, in comparisson with our research.

Mateji¢ et al. (2020) mentioned for the Svrljig and Timok regions the use of Symphytum
officinale against pharingitis, bronchitis, and stomach pain, which were different medicinal uses,
compared to our research. The same authors mentioned the use against arthritis and gout, which

were the similar applications, compared to our study.

Zivkovié et al. (2020) mentioned the use of Symphytum officinale in P&inja District
against bone fractures, and rheumatism, which were the similar medicinal uses, compared to our

research.

The medicinal uses of the Symphytum officinale rhizoma against gangrene was not
mentioned in previous ethnobotanical research on the Balkan Peninsula, so the mentioned use

can be considered the novelty of our research (Table 1).

CONCLUSION

Symphytum officinale L. exemplifies the profound connection between nature and human
culture in the Pirot District. This ethnobotanical study highlights the plant's multifaceted roles in
medicine and cultural practices, emphasizing the need to preserve and document this invaluable
ethnobotanical heritage. Conservation measures and sustainable harvesting practices should be
promoted to ensure the continued availability of Symphytum officinale for future generations.
The results from this investigation serve as proof of the inseparable relationship between plants
and people, underlining the need for sustainable conservation efforts to preserve both traditional

knowledge and valuable botanical resources.
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Caxerak: Symphytum officinale L., y Hapoy NO3HaT Kao rame3, je OWJbka of
eTHOOOTaHMYKOT 3Hayaja ca JyOOKO YKOPEHEHOM TPAJAMLMOHAIHOM ynoTrpebom y Iluporckom
okpyry. OBa CcTyaMja UMa 3a UWJb J1a OTKPHje KYJITypHE, MEIHIIMHCKE M EKOJIOIIKE yiore S.
officinale 'y oBoM cnenuUIHOM pEruoHy, Kopucrtehu KOMOHWHAIM]y eTHOOOTAaHUYKOT
UCTPaXXUBama, Mperieaa JUTepaType U eKONOMKUX 3anaxama. OBO UCTpaKUBAE MPEACTaBIbA
CBEOOYXBaTHO MCTpaKUBame BHUILECTpYKe ynore S. officinale y Tluporckom okpyry. JoOujeHu
pe3yATaTh MOKa3yjy CHeKTap TpaaulloHaHe ynoTpede S. officinale y noxanHuM 3ajenHUIIaMA.
bupka je xopumrhena 300r CBOjUX MO3HATHUX CBOjCTaBa 3alle/bUBarma paHa, MPOTUB yIaje U 3a
jadame KOCTHjy, IITO OJpakaBa HEHY HUCTOPHJCKY HHTETpalujy y Tpakcy HapoIHe
(anTepHaTtuBHE) MeauuuHe. Ha OCHOBY mojaTaka HaKOH aHKETHpama JOKAJIHOT CTAHOBHHILTBA,
OBa CTy/Wja JOKYMEHTYje HapOoJHEe Ha3MBE, METO/Ie TPUIpeMe U HauMHE PUMEHE IMperapara Ha
6a3u S. officinale, nonpuHocehu odyBamy TPAAWIIMOHAIHOT 3HaKkA. Y CaBPEMEHOM KOHTEKCTY,
OBO HCTpaKMBaWk€ MPEACTaBiba Be3y u3Mel)y TpaJWIIMOHAHOT 3HaWka U CaBpeMEHEe Hayke Koja
uctpaxyje ¢uroxemujcku cacraB S. officinale. ITlpucycTBo TOTEHIMjaTHO OHOAKTUBHUX
jenMmema TOApXKaBa METOBY TPAJAWIMOHAIHY YyHnoTpeOy M MOTHMBHIIE 3a Jajba HaydHa
UCTPaXXKUBamka HEroBUX (apMakoloOmKuX NoTeHuujana. ETHOOOTaHMYKO HCIUTHBAmE S.
officinale y TIMpOTCKOM OKpyTy MpeCTaBJha CBEOOYXBATHY YJIOTy OBE OWJBKE Y JIOKAJHO]
KyJATYpH U alTepHATUBHOM IPUCTYMY Jieuery. OBUM UCTpaXKMBAmkEM C€ HariaiiaBa notpeda 3a

OYYBaKCM KAaKO TPpaJUIHUOHAIIHOT 3HAba TAKO U BPpCAHUX OOTaHUYKHUX pecypca.

Kibyune peum: Symphytum officinale L., raBe3, erHoOoTaHMKa, [IMpOTCKH OKpYT,

JIEKOBUTO OUJbE

YBO/

Symphytum officinale L., u1ju je HapOJHU HA3MB TaBe3, jeCTe BHUILIETOJUIIbHA 3€JbacTa

O6usbka u3 mopoauie Boraginaceae, u kaja je MUPOTCKO €THOOOTaHMYKO Haciehe y muramy,
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jeaHa je of Haj3HauajHUjUX OMJbaka ca Tor craHoBumITa. OBa BPCTa, KOja ce Mel)y momymamnujom
[Tuporckor okpyra Hajuenthe Ha3WBa ,,raBe3™ WM ,I[PHH TaBe3“, TCHepalyjama je urpaia
KJbYUYHY YJIOTY y TPaAMLMOHAIHO] IPAKCH, JoNpUHOCEhr METUIIMHN U KYJITYPHUM Tpagulidjama
yormre. Yo0u4yajeHn HapoJIHU Ha3UBU OBE OMJBKE Cy JOII U ,,BEJIMKU raBe3, ,,BOJOBCKHU je3UK",
,»KIITIAK®, ,, IUbYIIY*, ,,cCBATOBLH , ,,CBEHUK"", ,,[[PHH KOPEH"".

Symphytum officinale xapakrepuie poOycHa, ycrpaBHa CTaOJbHKa, BEIUKH JIUCTOBU Y
00JMKY KOIJba U 3BOHACTH, BUcehu mBeToBH. ['aBe3 je mopekiiom u3 EBpone u nemoa Asuje u
HATYpaJIM30BaH je y pa3nuuutuM peruonuma (Bown, 1995).

I'aBe3 nma pa3HOIMK (UTOXEMHjCKH MPO(UI MpU YeMy Cy Haj3HauajHHja OMOAKTHBHA
jenvmbea alaHTOMH, AJKAJIOWIN, TAHWHH, (DEHOITHA jeUbeHha, TTUPOIM3UINHCKN aJTKATOUIN U

etapcka yspa (Hoffmann, 2003).

MenunuHcKa MPUMEHA y JIEKOBHTE CBPXe

I'aBe3 mma Oorary WCTOpHjy yHoTpeOe y TpaAWIMOHAIHO] MEIWIMHH 3a 3alleJbUBambe
paHa | 3a 37paBJbe MUIIMNHO-CKEIETHOT CHCTEMA.

3ane/puBam-€e paHa. JINCTOBU M KOPEH raBe3a ce YeCTO KOPUCTE Kao 00JIOre WIIH MEeJIeMU
3a yOp3aBame Ipoleca 3apacTama paHa, CMamelme ynaje u yomaxaBame OoinoBa (Kujawska,
Luczaj & Typek, 2015).

3npaBbe MumunhHo-ckeneTHOr cucremMa. JIOKamHM HMCHENMUTESFH W TPAIUIIMOHAIHU
NpakTHYapy KOPUCTE IperapaTe Of TaBe3a 3a pellaBame MUIIMNHO-KOIITAHUX MpoOieMa Kao
mro cy mpenomu, yranyha u aprputuc (Tynakos, 1990). Ilpumena raBe3a y oBe CBpxe je u

HAy4YHO MOTBpljeHa, a MPUIUCYje ce MPHUCYCTBY AJTAHTOMHA U IPYTUX OMOAKTHBHUX jEAMI-CHA

(Avato, Tava, Bucci & Vitali, 2004; Lukas, Sachse, & Liidtke, 2012).

IIpumena y arpukyatypu

ETHOOOTaHMYKM 3Ha4aj] TraBe3a MPOTEXE Ce U 0 IMOJHOINPHUBPEIHOT JIOMEHA Kao
npupoHo hyOpHuBO 1 XpaHa 3a CTOKY.

Ipupoano hyopuso. ['aBe3 ce y3raja 300r canpkaja 6oraTor XpaHJbUBUM MaTepujama u

KOPHCTHU ce Kao npupoano hyopuso (Berkelaar, 2014).
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XpaHa 3a cToKy. JIUCTOBH raBe3a cily’ke Kao qo0pa XpaHa 3a CTOKY, JomnpuHocehn

BUXOBOM YKYITHOM 31paBJby U poayktuBHocTH (Berkelaar, 2014).

OuyBame 1 01P:KUBH Pa3BOj

Ynopkoc mupokoj ynorpeOu, odyBame raBe3a M3a3uBa 3a0pUHYTOCT 300T NMPEKOMEpHE
Oepbe u nerpamanuje craHumTa. [I[pomMoBHCcame mpakce oApkuBe OepOe W y3roj raBe3a Kao
BpeaHOT OOTAaHWYKOT pecypca Cy CYIITHHCKH Kopamu y o00e30ehuBamy HeroBe IyropodyHe
noctynHocTd y [TMpoTCcKOM OKpyTy M IIMPOM CBETA.

OBa cTyauja UMa 3a LWJb Ja MPYXKH CBEOOYXBATHO HCTPAKUBAHKE M JIOKYMEHTOBAHHE

€THOOOTaHWYKOT 3Ha4aja Symphytum officinale y TIupoTCKOM OKPYTYy.

MATEPUJAJI U METOE

OBa cTyamja mpencTaB/ba XOJIMCTHYKHU IOTJIEA Ha €THOOOTAaHMYKA 3HAma IOBE3aHa ca
Symphytum officinale L. mmpom Iluporckor okpyra y Cpbuju, xopucrtehn cBeoOyXBaTHY
METOAOJIOTH]y HCTpaKUBama Koja yKJbydyje Hperiie JUTepaTrype, TEPEeHCKO UCTPaKUBABE U
MHTEPBjye y JOKATHUM 33jeHUIIAMA.

Kpo3 wmHTEpBjye ca JOKamHUM CTaHOBHHIITBOM Yy IlMpoTckoM oOkpyry, oBa cTyawuja
JOKyMEHTYje HapoIHE Ha3WBe, METOAE IMpHIIpeMe M HayMHE NpPUMEHE Mpenapara Ha 0asu
Symphytum officinale nonipuHOCehy 0o4yBamky TPaAUIIMOHAIHOT 3HAKA.

Pesynratu cryamje o TpaaulMOHAIIHO] YIIoTpeOu Symphytum officinale L. ynopehenu cy
ca TPETXOJHWM ETHOOOTAaHMYKMM HCTpPAXKHBAamUMa YHoTpeOe oBe BpcTe Ha bankanckom

HOJTYOCTPBY.

PE3VIJITATU

VkynHo 10 wucnuranuka (13 wu3jaBa) NOMEHYJO je JIEKOBUTY YIoTpeOy rasesa
(Symphytum officinale), on xojux je 7 Owno Mymkor ¥ 3 sxkeHCKor mosa. (tabema 1). CBu
UCTIUTAHUIM Cy OWIM CpIICKe HAIMOHATHOCTH. Y ommrtuHu Jlumutposrpan Symphytum

officinale anje nomenyT. [ 'ouHEe UCTIMTAHUKA, KOJU CY TIOMEHYJIM TaBe3, H3HOCHIE ¢y 24 10 76.

145



Tabena 1. [Ipernen pe3ynrata ucTpakuBama yrnotpeoe raBesa (Symphytum officinale) y

nonynauuju [luporckor okpyra

Tpaguunonanuu
OniTrHa Cerno Crapoct O0nuK JlexoButa ynorpeba
Ha3uB
Bapje
TTupot raBe3 24 obmor OTOK 31JI000Ba
Yuuk
IMupor Bbnaro LIPHU raBe3 39 obnor OTOK 3171000Ba
[Mupor Tlocryma raBes 52 o0or peyMaTcku 601
[Mupor Jenosuma raBes 56 o0or peyMaTcku 601
yIbaHH
ITupor Jenosuua raBe3 56 raHrpeHa
eKCTpaKT
[Mupor Kpynan raBe3 60 o0or peyMaTcku 60
yIbaHH
IMupor Tomnu o raBe3s 76 npenoM (TIpeBHjambe)
eKCTpPaKT
yJbaHU
[Mupor Tornwm [o raBes 76 OTOK (TIpeBUjarbe)
eKCTpPaKT
yJbaHU
IMupor pBeHueBo raBe3s 58 pane
eKCTpaKT
Bbabymmnia Pecnuk raBe3 47 obor 60J10BH y 3r71000BUMa
bena yJbaHU
Hogo Ceno raBes 75 pane
[Tananka €KCTPaKT
bBena pereHepaiiyja 3rjaooHe
Hogo Ceno raBes 75 obtor
[Tananka XPCKaBUIIE
bena YJbaHH
Lpsena Peka raBes 61 pane
[Tananka E€KCTPAKT

CBH HCIIUTAaHUIM Cy TOMCHYJIH CIIOJhAllY YIMOTpeOy rasesa, Mmpu demy je Hajuerrha
MpuMeHa OmIta 3a MyCKyJI0-CKeJIeTHa 000Jb€Hha, IIOTOM 32 3alle/bUBakhE paHa, U jeJlaH UCTTUTAHUK
je HaBeo MPUMEHY 3a JIeUCHE TaHrPeHe MITO je HOBWHA 3a 0a3y mojaraka O €THOOOTAaHHMYKUM

UCTpaXuBamwuma Symphytum officinale Ha bankaHCKOM MOIyOCTpPBY.
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IIpunpema npenapata 3a jJederme Ha 0a3u rae3a y [luporckom okpyry

Y Tluporckom okpyry Symphytum officinale Hanazu mpumeHy Kao OO0JOT U YJbHH
SKCTPaKT U KOPHUCTH CE€ CaMmo 3a Criojballmby ynorpedy. [IprcycTBo moTeHIMjaTHO OMOaKTHBHUX
jeqvmbema TOApXKaBa HEroBy TPAJAWLIUOHANIHY YyHnoTpeOy M MOTHMBHIIE 3a Ja’ba HaydHa

HCTPaXMBamka HETOBOT (DapMaKOJIOMIKOT MTOTEHITH]jaa.

JUCKYCHUIA

Symphytum officinale L. (raBe3) ce TpaauunoHaiHo y [IupoTckom okpyry nmpumemyje 3a
JIBE Tpyne 00JIeCTH: MYCKYJIO-CKEJIETHE TIOBPE/IE B 3apacTamke paHa.

MyckyJio-ckesieTHe moBpene: TpaguiMOHATHO ce raBe3 Hajuemhe KOpuUCTH 3a
3apacrame npesioma, yranyha u Apyrux MummhHo-cKeneTHuX noBpena y [Tuporckom okpyry (7
HaBOJa) MpU 4eMy ce Hajuemrhe kopucte obiore Ha 6a3u raBe3a Koje ce MpUMEY]jy Clojba Ha
noBpeau. ['aBe3 cajpKW  QJIAHTOWH, TMPUPOAHO JCIUEEHE TO3HATO IO  CBOJUM
antuuHpIamatopauM cBojctBuMa (Hoffman, 2003) u To je Hay4YHa MOTBp/a 32 HETOBY IPUMEHY
Ko/ yOnakaBama CUMITOMA peyMe (TpU HaBoJa) y MUPOTCKOM OKpyry y Cpouju.

3apacrame paHa: raBe3 UMa Iyry HCTOpHjy ynorpede y I[TupoTckom OKpyry u KOpHCTH
ce W 3a 3apacrame paHa. Bepyje ce ga yOp3aBa pereHepanyjy TKHBa U CMamyje yrainy Kaja ce
npUMemyje JTOKaTHO. Tpy NCIUTaHWKa HaBena cy MPUMEHY YJPHOT €KCTpakTa Ha 0a3u raBesa 3a
3apacTame paHa.

Pesyntat oBOr HCTpaxkuBama yropeeHH Cy ca JgocaJallilbuM eTHOOOTaHHYKUM
UCTpXHBAKUMA IPUMEHE JICKOBUTHX OMJbaka Ha balkaHCKOM IOJTyOCTpBY.

[TIpema Jari¢ et al. (2007) ma KomaoHwky rase3 je NpUMEHHBAH Yy BHIy Yaja 3a
UCKAIJbaBake MITO je Jpyravydja JICKOBHTA MPHUMEHA y OJHOCY Ha Hallle UCTpakuBame. VcTu
ayTOpH MOMHEbY IPUMEHY T'aBe3a y BUIy 00JIOTe 3a PEIoM KOCTHjY MITO je UCTa MPUMEHa Kao y
[TupoTckom OKpyTy.

Sari¢ Kundali¢, Dobes, Klatte-Asselmeyer u Saukel (2010) y cBOM HCTpakiBamby HABOJIE
VHYTpallllby NPUMEHY raBe3a y BUAy 4Yaja y BocHHM 3a jeueme 4mpa W IpyeBa y SKENIyIy,
NpUMEHY COKa OJ raBe3a 3a mnpeduiihaBame KpBH, NMPHUMEHY JIeKOKTa 3a ruiyhHe Oomectw,

KaHIepa 1uiyha u perynanuje KpBH, Kao M CIIOJbHY YNOTpeOy COKa OJ1 raBe3a 3a 3ayCTaBJbarbe
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KpBapema IITO cy Ouje pa3iuyuTe NMPUMEHE y OAHOCY Ha OBO HCTpakuBame. McTu ayTtopu
NOMHUIbY TIPUMEHY TaBe3a 3a 3apacTame paHa, MTO je Omia hcTra TMpUMEHa Kao y OBOM
UCTPaXUBAmbY.

Pieroni, Giusti and Quave (2011) 3a6enexxunu cy 3a Ilemtepcky BucopaBan y CaHyaky y
jyrozanannoj CpOuju mpuMeHy raBesa MpH Jeuemhy peymMaTu3Ma, mpejaoMa U paHa, ITo je Ouna
ucTa mpuMeHa kao y [Tuporckom okpyry.

Popovi¢ et al. (2012) naBome ma ce y obnactu [lenmbnmarcke memnryape rabe3 3a
YHYTpalllkby yHoTpeOy TpaaulHOHAIHO TpUMEHYje Kao aJCTPUHICHT, 34 HCKAlllJbaBame, 3a
3ayCTaBJbalbe KpBapema M NPOTHUB JHjapeje. 3a CroJbHy yrnorpeOy HaBoJe NMPUMEHY raBe3a Kao
aHTUUH(IIAMATOPHO CPEJICTBO, IITO Cy CBE OWJIE pa3iIMYUTe NMPUMEHE y OAHOCY Ha NMPHMEHY
raBe3a y [luporckom okpyry. Mctu aytopu HaBojae UCTy npuMeHy Kao y [Iuporckom okpyry a
TO je MPUMEHA TaBe3a 3a JeUCHE peyMe U KOJ| MOBpPeia KOCTH]Y.

Savikin et al. (2013) 3a 3natu6opcku okpyr y Cp6uju HaBoJe UCTy HPHMEHY raBe3a Kao
y [IupoTCcKOM OKpYTY, 32 MYCKYJIO-CKEJIETHE TIOBpEIE.

Mustafa et al. (2015) 3a KocoBo u MeTtoxujy HaBoJie MPUMEHY yJHbHOT €KCTaKTa raBes3a 3a
3apacTame paHa HMCTO Kao y OBOj CTYIHjH, OK Kao pPa3IM4YUTy NPUMEHY HaBOJE NPHMEHY
BUHCKOT €KTPaKTa Kao aHTUKOAryJaHca.

VY erHoOorannukoM ucTpakuBamy CyBe miaHuHe y jyroucrounoj CpoOwju Jari¢ et al.
(2015) maBome MpHWMEHY CBEXET KOpEHa TaBe3a Kao KaTaruiazMe (kamacte o0Jiore) MmTo je
CITMYHA MTPUMEHA TaBe3a Kao y [IupoTckom okpyry.

Saric-Kundalic, Mazic, Djerzic u Kerleta-Tuzovic (2016) HaBoze IpHMeHy raBe3a Koj
ynaje paHa ¥ mpejoMa KOCTHjy, IITO je WCTa JIGKOBUTA NMPUMEHa Kao y Hamoj ctyauju. Mcru
ayTOpH HaBOJIE YHYTpAllllby NMPHMEHY r'aBe3a 3a MCKallJbaBame, acTMy, Kallalb, ymaiy Iuyha,
KpBapewa y Iuryhuma, OpoHXWTHCa, ymane yBa W TaCTPOMHTECTHHATHHX YHUpEBa, IOK 3a
CTOJhallllby MPUMEHY T'aBe3a HaBOJIe IPUMEHY raBe3a 3a CIOJbaIllbe YUPEBE U 32 HEUUCTY KOXKY,
IITO je OWiia pa3IMyuTa JIEKOBUTA ITPUMEHA raBe3a y 0JJTHOCY Ha OMHUCAHY Y OBOj CTYIHjH.

Mateji¢ et al. (2020) momumy 3a CBpspuilkd M TUMOYKH Kpaj mpumeHy Symphytum
officinale mpoTuB papuHruTHCa, OPOHXUTHCA U OOJIOBA Y CTOMAaKy IITO MPEACTaBIba APyrauujy
IPUMEHY Y OJHOCY Ha MpHUMEHY Y NMUPOTCKOM OKpyry. MlcTu ayTopu HaBoJe NMpUMEHY raBe3a

[P JICYCHY apTPUTHCA U TUXTA, IITO Cy CIIMYHE IPUMEHE y ropel)ery ca HallloM CTYIH]jOM.
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Zivkovié et al. (2020) nomumy npumeny Symphytum officinale y ITTdHmBCKOM OKpYyTY
NPOTHB TIpEJIoMa KOCTHjy W peyMaTh3Ma, IITO Cy OWje CIMYHE MEAHMIUHCKE YroTpede, y
nopehemy ca HalllUM UCTPAKUBAHEM.

JlexoButa ynotpeda pusoma Symphytum officinale npoTUB TaHTPEHE HHUj€ MOMUIbAHA Y
J0CaIallllbUM €THOOOTaHHYKHM UCTpaKMBambUMa Ha bajgkaHCKOM MOIyoCTpBY, Ia ce IOMEHyTa

ynoTtpeba rape3a Mo>ke cMaTpaTd HOBUHOM HallleT CTpakuBama (Tademna 1).

3AKJbYYAK

Symphytum officinale L. je npumep HepacKuAwBe Be3e u3Mel)y MpUpoae M JbYJCKE
kyntype y Iluporckom okpyry. OBa eTHOOOTaHWYKA CTyAMja HarjaliaBa BHIIECTPYKY YJIOTY
Symphytum officinale y HaponHO] MEAMLIMHU U KYJITYpHUM Ipakcama, Harjamasajyhu norpeOy
Jla ce cadyBa U JIOKYMEHTYje OBO HENpOLEHHBO eTHOOOTaHMYKO Haciehe, mpu yemy Tpeba
MIPOMOBHCATH TIPAKCy OJpxkuBe Oepbe kako Ou ce obe30enuia cTaiaHa AOCTymHOCT Symphytum
officinale 3a 6ynyhe rerepanuje. Pe3ynTaT oBOT MCTpakuBamba CIyKE Kao JOKa3 HEOJIBOJHBE
Bese wu3Mely Owbaka U Jbynu, Harjamasajyhu morpe0y 3a OApPXKHMBHUM OYYBambEM

TPaIUIMOHATHOT 3Hakha 0 €THOOOTAHUYKUM BPEIHUM PEeCypcrMa Kao IITO je raBes.

3axBasnuna: OBo UCTpaKUBamke je Jeo mpojekTa: ETHodapmakosomka cTyauja jyroucTOYHE

CpOuje, 0-02-17, y3 noxpuiky Cpricke akajeMuje HayKa U YMETHOCTH.
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Artemisia alba Turra and Artemisia absinthium L. are two plant species within the genus
Artemisia L. (Compositae), that played significant roles in the ethnobotanical practices of diverse
cultures. This study aims to provide an in-depth exploration of these plants' traditional uses,
cultural significance, and potential therapeutic applications, shedding light on their historical and
contemporary relevance. The present study presents a holistic view of the ethnobotanical
knowledge associated with 4. alba and A. absinthium across different regions at Stara Planina Mt
in Serbia, employing a comprehensive research methodology, including a literature review, field

survey, and interviews with local communities. The findings revealed a spectrum of traditional
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uses for both plants. 4. alba has been employed for its reported medicinal properties, particularly
in treating digestive disorders, fever, and skin conditions.

Additionally, its aromatic properties have led to its inclusion in culinary practices and its
use in the cosmetic industry. A. absinthium, commonly known as wormwood, has a rich history
of therapeutic services. Traditional medicine systems have utilized it for its potential as a
digestive aid, antiparasitic agent, and febrifuge. The plant is most known as an ingredient in
preparing herbal liqueurs in various societies worldwide throughout history. The study also
explores these plants' potential pharmacological and nutraceutical applications, as modern
research has highlighted their bioactive compounds with antimicrobial, anti-inflammatory, and
antioxidant properties.

The ethnobotanical exploration of A. alba and A. absinthium underscores their
multidimensional roles in human societies. Their uses in traditional medicine, culinary arts, and
cultural practices highlight the relationships between plants and people. This research contributes
to the preservation of traditional knowledge. It emphasizes the importance of sustainable

management and conservation efforts of these botanical resources.

Keywords: Artemisia alba Turra, Artemisia absinthium L., ethnobotany, medicinal plants

INTRODUCTION

Artemisia alba Turra and Artemisia absinthium L., which belong to the genus Artemisia
L. (Fam. Compositae) have long been recognized for their ethnobotanical significance,
contributing to the cultural and traditional heritage of various communities worldwide. These
two species from the genus Artemisia L. exhibit remarkable versatility in their applications,

encompassing medicinal, culinary, and cultural domains.

Medicinal Applications
Historical and contemporary ethnobotanical studies reveal a multitude of medicinal uses

for both Artemisia alba Turra and Artemisia absinthium L. These applications are grounded in
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the plants' bioactive compounds, including terpenoids, phenolic acids, flavonoids, and essential
oils, which show antioxidant activity (Ickovski, Miti¢, Stojkovi¢ & Stojanovic; 2020; Ickovski et

al., 2022; Jari¢ et al., 2018; Stankovi¢, Ickovski, Ljupkovi¢ & Stojanovi¢, 2022).

Traditional medicine

Traditional medicine systems have utilized both plants for their potential as a digestive
aid, antiparasitic agent, and for improving appetite (Tymnakos, 1990). Artemisia alba Turra has
been employed to alleviate digestive disorders, such as indigestion and bloating, with
preparations often taken as herbal teas (SOukand, Kalle & Svanberg, 2017). Artemisia
absinthium has demonstrated antiparasitic properties (Pieroni et al., 2014). The anti-
inflammatory and analgesic effects of both species have been harnessed to manage conditions

like arthritis and joint pain (Jari¢ et al., 2018).

Culinary practice

Artemisia alba and Artemisia absinthium have also left their mark on culinary traditions.
In many cuisines, the leaves and young shoots of these plants serve as herbal seasonings,
imparting a distinct bitter flavor to soups, stews, and meat dishes (Tardio, Pardo-de-Santayana &
Morales, 2006). Herbal teas brewed from these plants are enjoyed for their aromatic and
potentially therapeutic qualities, while alcoholic beverages like absinthe incorporate Artemisia

absinthium for flavor (Lachenmeier, Walch, Padosch, Kroner, 2006).

The aim of the study
This study aimed to collect and research traditional knowledge about the use of plants

from the genus Artemisia in the Pirot District for medicinal purposes.

MATERIAL AND METHODS

This study presents a holistic view of the ethnobotanical knowledge associated with
Artemisia alba and Artemisia absinthium across different regions at Stara Planina Mt in Serbia,

employing a comprehensive research methodology, including a literature review, field survey,
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and interviews with the local population. The research was conducted in 2019. It included the
localities of rural settlements of Stara Planina in the territories of Pirot municipalities (Berilovac,
Veliko Selo, Visocka Rzana, Gostusa, Gradasnica, Dojkinci, Zaskovci, Izvor, Jelovica,
Koprivstica, Krupac, Novi Zavoj, Oreovica, Orlja, Ragodes, Sopot, Temska) and Dimitrovgrad
(Gornji Krivodol, Radejna and Senokos). The research aimed to collect and record knowledge
about the medicinal use of species from the genus Artemisia. The questionnaire contained
general questions about the age, gender, and nationality of the respondents, as well as specific

questions about the use for medicinal purposes, as well as the form of application.

The results of a study on the traditional use of Artemisia alba and A. absinthium were
compared with previous ethnobotanical research on the use of these two species on the Balkan

Peninsula. A descriptive method was used to compare the obtained data.

RESULTS

Artemisia absinthium, among the population of Stara Planina Mt in Serbia known by the
folk name ,,pelin®, has a rich history of traditional therapeutic uses more than Artemisia alba,
commonly known as ,,beli pelin“. Based on the processed survey data for using these plants, the
only way of using these plants for a terapeutic purposes was through extract in alcohol. People at
Stara Planina Mt use extract of these plants the most for:

- improving appetite: 11 respondents, of which 9 respondents use the species Artemisia
absinthium, and 2 respondents the species Artemisia alba,

- digestive disorders: 5 respondents, which use the species Artemisia absinthium,

- immune system strengthening: 4 respondents, of which 3 respondents used the species
Artemisia absinthium, and one respondent the species Artemisia alba.

A smaller number of respondents use the species Artemisia absinthium against cardiac

diseases (2 respondents), and for mental health issues (1 respondent) (Figure 1).
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Figure 1. Traditional uses of Artemisia alba and Artemisia absinthium at Stara Planina Mt region in

Serbia

DISCUSSION
The results of our study, presented in this paper, are compared with previous

ethnobotanical research on the traditional use of plant species on the Balkan Peninsula.

The use of Artemisia absinthium

Sari¢ Kundali¢, Dobes, Klatte-Asselmeyer, and Saukel (2010) mentioned the use of
Artemisia absinthium in Bosnia against gastrointestinal ailments and stomachaches, which were
similar medicinal uses, compared to our research. The same authors mentioned that Artemisia
absinthium 1s good for blood purification, against internal ulcers, and as roborantium, which had
different medicinal uses compared to our research.

Menkovi¢ et al. (2011) recorded at Prokletije Mts the use of Artemisia absinthium roots
in the form of herbal tea against asthma and hyperlipidemia, which were different medicinal uses
compared to our research.

Popovi¢ et al. (2012) mentioned the use of Artemisia absinthium as a digestant, and for

mental health in Deliblato sands, which were identical applications as in our study, as well as the
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medicinal use as an emenagogue, antipyretic, and carminative, which was different compared to
our study.

Pieroni et al. (2014) mentioned the use of Artemisia absinthium as cardiotonic, and for
appetite which was identical to our study, as well as stimulant, and for wound healing (mixed
with honey), which were different medicinal applications compared to the results of our research.

Mustafa et al. (2015) recorded the use of Artemisia absinthium against stomachache, and
for appetizing during ethnobotanical research in PeSter in Kosovo and Metohija, which were
identical medicinal applications as in our research, as well as for improving hormonal balance in
women, relaxant, anti anemic, antimalarial, antiasthmatic, and antidiabetic agent which were
different medicinal applications compared to our study.

In the ethnobotanical research on Suva planina Mt in Southeastern Serbia, Jari¢ et al.
(2015) reported that Artemisia absinthium was used internally against stomach problems, for
improving appetite, and for strengthening the immune system which was the same medicinal
uses as in our research. The same authors mentioned the external use against colds in the form of
balm rubbed into the feet, which was different medicinal application compared to our study.

Pieroni, Ibraliu, Abbasi, and Papjani-Toska (2015) noted the use of Artemisia absinthium
against fever and malaria which were different medicinal uses compared to our research. The
same authors mentioned Artemisia absinthium as cardiotonic, which has the same medicinal
application as in our research.

Saric-Kundalic, Mazic, Djerzic, and Kerleta-Tuzovic (2016) recorded that Artemisia
absinthium was used against gastrointestinal system disorders, that was a similar application as
in our study. The same authors mentioned the internal uses against menstrual disorders, high
fever, and external use against open wounds, which were different medicinal uses compared to
our study.

Mateji¢ et al. (2020) reported for the Svrljig and Timok regions the use of Artemisia
absinthium against stomach pain, that was a similar application as in our study. The same authors
mentioned the uses against asthma, productive cough, liver, and bile diseases, which were
different medicinal applications compared to our study.

Zivkovi¢ et al. (2020) mentioned the use of Artemisia absinthium against gastrointestinal

complaints which was the similar application as in our study. The same authors mentioned the
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uses against liver and renal complaints, which were different medicinal applications compared to
the present study.

Luczaj, Jug-Dujakovi¢, Dolina, JeriCevi¢, and Vitasovi¢-Kosi¢ (2021) noted that
Artemisia absinthium was used for digestion, and stomach ache, which were the similar
application as in our study. The same authors mentioned the applications against worms, cancer,
and wounds, for relieving pain, and reducing sweling, which were different applications

compared to our research.

The use of Artemisia alba

Nedelcheva (2012) mentioned the traditional use of Artemisia alba in Bulgaria for
general strengthening in a mixture based on vinegar, which was the similar application for
strengthening the immune system mentioned by respondents of Bulgarian nationality from

villages of Stara planina Mt near the border between Serbia and Bulgaria in our study.

Conservation and Sustainable Use

As the ethnobotanical importance of Artemisia alba and Artemisia absinthium gains
recognition, it becomes paramount to address conservation concerns. Overharvesting and habitat
degradation can threaten these species' survival. Sustainable harvesting practices, as well as

habitat preservation, must be actively promoted to ensure their continued availability.

CONCLUSION

Our results, which are compared with other ethnobotanical studies, bridge the gap
between traditional knowledge and contemporary scientific understandings opening avenues for
further research and development. The ethnobotanical exploration of Artemisia alba and
Artemisia absinthium underscores their multidimensional roles in human societies. Their uses in
traditional medicine, culinary arts, and cultural practices highlight the relationships between
plants and people. This research contributes to the preservation of traditional knowledge and
emphasizes the importance of sustainable management and conservation efforts of these
botanical resources.
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Artemisia alba and Artemisia absinthium exemplify the profound connection between
humans and the plant world. Their diverse ethnobotanical applications enrich cultural practices,
traditional medicine, and culinary traditions across the globe. While celebrating their versatility,
it is imperative to simultaneously safeguard these species through conservation efforts and
sustainable harvesting practices. Documenting and preserving the ethnobotanical knowledge

about these plants is essential for the benefit of current and future generations.
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Artemisia alba Turra u Artemisia absinthium L. cy nBe OusbHE BpcTe U3 pona Artemisia
L. (Compositae), koje Cy uMaje 3HAYajHy YJOTy Yy ETHOOOTAHMYKO] TPAKCH Pa3TUIHTHX
Kyntypa. OBa CTyAHja uMa 3a IWJb J1a IPY>KU A€TaJbHO UCTPAKUBAKE TPAJAUIIMOHAIHE yIIoTpeOe,
KyJTYpHOT 3Hayaja U MOTEeHIIMjalIHe TeparneyTcke MpuMeHe OBUX Ouibaka, ynopehyjyhu muxoBy
UCTOPUjCKY TIPUMEHY M CaBPEMEHY peJeBaHTHOCT. McTpaxuBame je o0yXBaTallo Iperien
JUTEpaType, TEPEHCKA MCTPAKUBAkha M aHKETUPAE JIOKATHUX 3ajeHuna. OBO UCTpaKWBambE
MIPEACTaB/ba XOJUCTUYKU TIOTJIE] Ha €THOOOTaHWYKa 3Hama O OMJbHUM Bpctama A. alba u A.
absinthium, y pasmuuutuMm perunoHuMa [lupoTckor okpyra Ha moapyyjy Crape IUIaHHHE Yy
CpOuju. OBUM HCTpaXHBambEM JO0Ka3aH je HIMPOK CHEKTap TPaJMLMOHAIHE YNoTpede OBUX
owspaka. A. alba, mo3Hara Kao menwH, KopuinheHa je 300T CBOjHX MpPHjaBJbEHUX JICKOBHTHX
CBOjCTaBa, MOCEOHO y JieUuewmy MpoOaBHUX Ipobiema, Tpo3HuIle U Oojectu koxke. [lopex Tora,
HhEHAa apOMATUYHA CBOjCTBA CY JIOBEJA JI0 HCHE MPUMEHE Y KYJIMHAPCTBY, Ka0 U y KO3METHUKO)]
uHayctpuju. A. absinthium, Takohe mo3HATa Kao MENWH, UMa OOraTy HCTOPHjy TepareyTcKe
ynotpebe. Ca eTHO(hapMaKOJIOMIKOT aclieKTa NMPUMCHHBAHA j¢ Kao IMOTEHIMjaIHO TOMOhHO
CPEICTBO 3a Bapeme, Ka0 aHTHIIAPA3UTHO CPEACTBO M aHTUITUpPETHK. Hajmo3HaTHja mpuMeHa oBe
OuJbKe je y mpunpeMu OUJbHUX JIMKepa U )KeCTOKHX Muha MITo 0Jpa)kaBa BeH KYJITYPHHU 3HAYA] Y
pasnuuuTuM ApymTBuMa. OBa cTynuja UCTpaXKyje MOTEHIMjamHe (papMaKoJIOUIKe U MPUMEHE Y
UCXpaHH, TOITO Cy MOJEpHA HCTPaXKMBamka HCTAKJIa MHHUXOBa OHMOAKTHBHA jEIAMEHa Ca
AHTUMUKPOOHHMM, aHTU-HH()IAMATOPHUM U aHTHOKCHIATUBHUM CBOjCTBHUMA.

Etno6oTannuka wuctpaxkuBawa A. alba w A. absinthium wHarnamapajy HHXOBY
BUIICTUMCH3HOHAIIHY YIIOTY Y JbYIACKOM JpymTBYy. IbuxoBa ymorpeba y TpaJuIIMOHAIHO]
MEIMLMHY, KyJIMHApCTBY M KYJTYpPHHUM Ipakcama HarjaiiaBa IOBE3aHOCT YOBEKa M Ouspaka.
OBO HcTpaKUBame HE CaMo Jia JONPUHOCH OYyBamy TPaIUIMOHATHOT 3Hamka, Beh U Harmamasa

BaXHOCT HaIopa 3a 0uyBame OOTAaHHMYKUX pecypca.

YBO/]

Artemisia alba Turra u Artemisia absinthium L., xoje npunaznajy poxny Artemisia L. (Fam.
Compositae) onaBHO Cy TNpeno3HaTe I0 CBOM ETHOOOTAaHWYKOM 3HA4ajy, AompuHocehu

KyJITYPHOM M TpaJUIMOHAIHOM Haclyiel)y pa3iuduTux 3ajeqHuna mupom csera. OBe 1Be OHIbKe
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u3 pona Artemisia L. moka3yjy U3y3eTHY pa3HOBPCHOCT y MPUMEHHU, 00yXBaTajyhu MEIUIIMHCKE,

KyJIMHAPCKE U KyJITYpHE JOMEHE.

MeanuMHCKH 3HA4aj

Hcropujcka ¥ caBpeMeHa €THOOOTAaHMYKAa HCTpaKUBamba OTKPUBAjy MHOIITBO
MEIUIIMHCKUX yrnotpeba 3a Artemisia alba n Artemisia absinthium. OBe pUMEHE Cy 3aCHOBaHE
Ha OMOAKTHBHUM jeIMH-CIhUMa CaIpKaHUM Y OMJbKaMa, YKJby4dyjyhu TepreHousie, GpraBoHOU/IE,
(deHoMHE KUCENMHE W eTapcKa yjba, KOjH TMOKa3zyjy aHTHOKcuAaTuBHY akTUBHOCT (Ickovski,
Miti¢, Stojkovi¢ & Stojanovi¢; 2020; Ickovski et al., 2022; Jari¢ et al., 2018; Stankovic,
Ickovski, Ljupkovi¢ & Stojanovié, 2022).

TpaguumoHajHa MeIUIHMHA

CucteMu TpaAMLMOHATIHE MEAULUHE Cy MCKOPUCTHIM 00e OMibKe 300T HHUXOBOT
MOTEHIIMjajla Kao MOMONHO CPEICTBO 33 Bapeme, aHTUIMAPA3UTHO CPEACTBO U 32 MOOOJBINAE
anetuta (Tymakos, 1990). Artemisia alba ce xopuctu 3a yonaxaBame TUTECTUBHUX Mopemehaja,
Kao ILITO Cy JIOIIE Baperwke U HaIUMame, [IPU 4YEMY C€ Y OBe CBpXe Hajuelhe KOPUCTH y BUAY 4Yaja
(Soukand, Kalle & Svanberg, 2017). Artemisia absinthium je moka3ana aHTHIIapa3UTCKa
cBojctBa (Pieroni et al.,, 2014). Antu-uadramaropHu U aHaidreTHUKu eekTu ode BpcTe cy

HMCcKopHuITheHH 3a Jieuewe apTpuTrca u 00sioBa y 3riodosuma (Jaric et al., 2018).

Kyannapcrso

Artemisia alba w Artemisia absinthium Takohe cy ocTaBwie Tpar y KyJIHHAPCKO]
Tpamunuju. ApOMaTH4YHA CBOjCTBA OBHX OHWJbaka JOBENa Cy 10 HHUXOBOT YKJbyYHBama y
KyJIMHAPCKY Tpakcy. ¥ MHOTUM HAIlMOHATHHM KyXHEbaMa, JIACTOBU W MIIAJH WM3IaHIU OBHUX
Ouspaka ciayxe Kao OMJbHH 3a4MHH, Aajyhu U3pa3uT TrOpak yYKyC cymnama, BapuBUMA U jeJIHMa OJ
meca (Tardio, Pardo-de-Santayana & Morales, 2006). Tlopen 3aunHcke yiore, o0e OMJBKE ce
KOPHUCTE 3a MpHUIpeMy OMJPHHX 4YajeBa, JOK C€ 3a MPUIIPEMY aJKOXOJHUX nuha (Ha mpumep

aTriCMHTAa) KOpucTu camo Artemisia absinthium (Lachenmeier, Walch, Padosch, Kroner, 2006).
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Iub ucTpakuBama

s oBoOr paga je OMO MPHUKYMUTH U UCTPAKUTH TPATUIMOHAIHO 3HAKBE O YNOTpeOu

BpcTa u3 pona Artemisia y IIupoTCKOM OKpYTY 3a JIEKOBUTE CBPXE.

MATEPUJAJI U METOE

OBa cTynuja mpeacTaB/ba XONMCTUYKU TOTJIEl HA €THOOOTAaHMYKa 3Hama TOBe3aHa ca
Artemisia alba Turra u Artemisia absinthium L.y pernony Crape mnanune y Cpouju, kopucrehu
CBEOOYXBAaTHY METOJIOJIOTH]Y HWCTPaKWBamWka, YKJbY4yjyhum mperien smreparype, TEPEHCKO
HUCTpaXMBAKkE€ M MHTEPBJyE ca JIOKAJTHUM CTHOBHHMINTBOM. McTpakuBame je cmpoBeneno 2019.
roguHe. OOyXBaTWJIO je JOKaJIUTETe ceoCKux Hacelba (CTape IUTaHMHE Ha TEpUTOpHjama
ommrtuHa [lupor (bepunosan, Bemuko Ceno, Bucouka Pxana, ['octyma, I'pamamauna,
Hojxunnm, 3ackosim, M3Bop, Jenosuna, Konpusmruina, Kpynan, Hosu 3aBoj, Opeosuna, OpJsa,
Parogemr, Comot, Temcka) u Jumurposrpan (Fopmu Kpuomon, Panejrna u Cenokoc). 1ub
HUCTpaXkKMBama OMO je Ja ce MPHUKYINe U 3a0eekxe 3Hama O JEKOBUTO] yIOTpeOu BpCTa U3 pojaa
Artemisia. YUUTHHK j€ caap)Kao ONINTAa MHTaka O CTAPOCTH, MOy W HAIMOHAIHOCTH
UCIUTAHUKA, Ka0 U cruenuduyuHa MUTamka O KOpuIhewy 3a JICKOBHTE CBPXE, K0 M HAYHUHY

IIpUMEHE.

Pesynrati ucTpaxkuBama O TPAAWLMOHANHO] ymNoTpeOu Artemisia alba w Artemisia
absinthium cy ynopeheHn ca mpeTXogHUM €THOOOTAaHMYKHM HCTpPaKMBAakLUMa O YIOTPEOW OBE
nBe Bpcre Ha bankanckoM monyocTpBy. KopuinmheHa je neckpunTHBHa Metona 3a mopeheme

nMoOWjeHUX MmoaaTaKa.

PE3VIITATU

Artemisia absinthium, mel)y cranoBuumrBoM Crape miuanunHe y CpOuju mo3Hara moj
HapOJHUM HA3WBOM ,,JIETUH, ©Ma OOTraTHjy HCTOPH]y TEpaneyTCKHX MPUMEHa y OJHOCY Ha
Artemisia alba, mel)y NOKaJIHUM CTaHOBHHUINTBOM TIO3HATa TOJ HA3WBOM ,,0emu menauH . On

YKYyNHO 23 u3jaBe, Koje ¢y Janu ucnutanuuy Ha Ctapoj MIaHWHM O NO3HaBawy U KopHihemwy
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Omwpaka pona Artemisia, 20 u3jaBa o ynorpedu ce OAHOCUIO Ha Artemisia absinthium, a 3 u3jaBe
Ha BpCTy Artemisia alba. Ha ocHOBY 0OpaljeHHX aHKETHUX TOJlaTaka 3a MPUMEHY OBUX OHMJbaKa,
JEIWHM HaYWH KopuIlThema 0BUX OMJbaka y TEPareyTCKe CBPXe OMO j€ eKCTPAKT Y aIKOXOJTy.
CraporuiaHHHIIM HajBUIIIE KOPUCTE EKCTPAKT OBUX OMJbaKa U TO 3a:
- mnoOosblame ameruta: 11 ucnuraHWka, O1 4Yera 9 HCHUTAHUKA KOPUCTH BPCTY
Artemisia absinthium, a 2 uctiutanuka Bpcty Artemisia alba,
- CMETHE Yy Bapewy: 5 UCTIMTaHHKA, KOjU KOPHUCTE BPCTY Artemisia absinthium,
- jayame MMYHOJIOIIKOT CHUCTeMa: 4 WCIUTaHWKa, O] Yera 3 MCIUTAHWKA KOPUCTU
Bpcty Artemisia absinthium, a 1 ucnutanuk Bpcry Artemisia alba.
Masmu Opoj UCcIITaHUKa KOPUCTH BPCTY Artemisia absinthium NpoTHB cpYaHUX O0JIECTH

(2 ucriuranuKa), Kao  3a MpodJieMe MEHTATHOT 37paBJiba (1 ncrnuranuk) (ciauka 1).

Cpuanaoborema 8% l MenTamio 3gpasse

BonecTs gHTecTHEHOT
Tpartall %o

Amersr 3 %

Hrryrmrmer 17 %

Crnuxka 1. TpaguonuoHaina npuMmena Artemisia alba v Artemisia absinthium y peruony Crape IiaHuHe y

Cpbuju
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JUCKYCHUIA
Pesynratn Hamer wucTpaXKuBama, IMPEACTaBLEHH Y OBOM pajny, ymnopehern cy ca
MPETXOHUM €THOOOTAaHMYKUM UCTPAKUBAKBLMMA O TPAJAUIIMOHAIHO] YIIOTPeOr OMJBHUX BpCTa HA

bankaHckoM NOIyOCTpBY.

Ynorpebda Artemisia absinthium

Sari¢ Kundali¢, Dobes, Klatte-Asselmeyer & Saukel (2010) cy criomenyan ynoTpey
Artemisia absinthium y BocHM IPOTHB racTpOMHTECTUHAIHUX Teroda n 00oBa y CTOMaKy, IITO
cy Ouiie cnmuuHe MeIUIMHCKe yroTpede y nopehemy ca HammM uctpakuBameM. Vet ayTopu cy
HaBelu 1a je Artemisia absinthium no6pa 3a nmpeunihaBame KPBU, IPOTUB YHYTPAIIBLUX YUPEBa
Y jayame, IITO j€ Pa3IudnuTo y mopehemy ca OBOM CTYIH]jOM.

Menkovi¢ et al. (2011) cy na Ilpoknetnjama 3abenexunu ynorpeOy kopeHa Artemisia
absinthium y 061Ky OMJBHOT Yaja MPOTHB aCTME U XUIIEPIUNUIEMH]e, IITO je TaKohe pa3nuunTa
CTHOMEIUITMHCKA YIIOTpeda y OJJHOCY Ha OBY CTY/IH]Y.

Popovi¢ et al. (2012) momumwy ynorpedy Artemisia absinthium (obmact [enmbmarcka
[Temryapa — Cpbuja) 3a T0OOJBIIAKE CMETHU IPU Bapey M 32 MEHTAJIHO 3/IpaBJbe, LITO Cy Ouie
UJCHTUYHE IPUMEHE Ka0 y HaIlleM UCTPaXXUBaWYy, KA0 U MEAMIMHCKY YIoTpeOy Kao eMeHarora,
AHTUITUPETHKA U KapMHHATHBA, KOja je Omiia Ipyradmja y oJHOCY Ha Hally CTYIH]y.

Pieroni et al. (2014) momumy ynorpedy Artemisia absinthium kao KapIUOTOHHKA, U 32
no0O0JBbIIAkE alleTUTa IMTO Cy UCTE MPUMEHE Kao y HAIloj CTyIWjH JOK Cy pa3indnuTe MpUMEHE
Artemisia absinthium Kao cTUMyJaHCa U 3a 3apacTame paHa (IIOMEIIaHe ca MeIoM), Koje cy Ouie
pa3NuYnTe MEIUIIMHCKE TPUMEHE Y OJJHOCY Ha pe3yJiTaTe HalleT UCTPaKUBamba.

Mustafa et al. (2015) maBoge ynorpedy Artemisia absinthium mpoTHB 00JI0OBa y CTOMAKY
U 32 1o0OJbIIAkE aleTUTa TOKOM €THOOOTAaHWYKMX HMCTpakuBama Ha [lemrtepy, Ha KocoBy n
Meroxuju, mWTO Cy OMJe HCTe NMpHUMEHEe Kao y HameM HUcTpaxuBamy. OHM HaBoje Ja ce
Artemisia absinthium npumemyje U 3a: MOOOJbIIAKE XOPMOHCKE PaBHOTEXKE KOJ >KEHa, Kao
pellakCcaHT, aHTHAHEMUYHH, aHTUMAaJIApUYHH, aHTHACTMATHYKUA W aHTUAMja0CTUYIKH areHC IITO
cy OWUTM pa3nMuuTe MEIUIIMHCKE IPUMEHE Y ropehemy ca HalIoM CTyaHjOM.

VY erHoOOTaHMUKUM HcTpakuBamuMa CyBe MiaHuHe y jyroucrounoj Cpouju Jaric¢ et al.

(2015) cy nomenynu na ce Artemisia absinthium KOpUCTHIIa MPOTHB CTOMAauyHUX Teroda, 3a
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no0oJblIamke aleTHTa U 3a jauamke UMYHOTI CHCTeMa, IITO je Ouia McTa MeIUIMHCKa ynorpeda
Kao0 y HallleM UCTpakuBamy. VICTH ayTopy MOMHUIbY CIIOJbHY YIOTPeOy MPOTUB NMPEXJIAAe Y BUIY
Oay3amMa KOju ce yTpJbaBa y CTOMaJIa, IITO je Apyravrja JICKOBUTA MPUMEHA Y OJIHOCY Ha HaIly
CTYOH]y.

Pieroni, Ibraliu, Abbasi and Papjani-Toska (2015) cy 3abenexunu ynorpely Artemisia
absinthium MpOTUB TPO3HUIIE U MAJIApH]je IITO je pa3InynTa MEAUIIMHCKA yroTpebda y mopehemy
ca HalllUM UCTpakuBameM. Mctu aytopu nomumwy Artemisia absinthium xao KapJUOTOHHK, IITO
j€ ucTa MeIMIIMHCKA MPUMEHA Kao Y HaIlleM UCTPaKUBaIbY .

Saric-Kundalic, Mazic, Djerzic and Kerleta-Tuzovic (2016) cy HaBenu na ce Artemisia
absinthium KOpUCTH MPOTHUB MopeMehaja racTpOMHTECTUHAIHOT TPAKTA, IITO j€ CIUYHA TPUMEHA
Kao y Hamoj cryauju. Mctm aytopu mnomMumy ynotpeOy Artemisia absinthium TpOTHB
MEHCTpyanHux nopemehaja, BIUCOKe TeMmIepaType U CIOJballllby YINOTpeOy MPOTHB OTBOPEHUX
paHa, IITO Cy pa3InYUTe METUIIMHCKE YIIOTpede Yy OJTHOCY Ha HAIly CTYAH]Y.

Mateji¢ et al. (2020) 3a CBpspumky u THUMOYKY KpajuHy TOMEHYJIH Cy NPUMEHY
Artemisia absinthium nipoTuB 00JIOBa y CTOMaKy, INTO je OWiia CIMYHA MPUMEHA Kao Yy HaIloj
ctyauju. Vet aytopu HaBoje yrnoTpeOy MpOTHB acTMe, Kalljba, O0JIECTH jeTpe U Ky4H, IITO je
Ouna pa3nuyuTa MeIUIMHCKA IPUMEHA Y OJJHOCY Ha HaIly CTYAH]Y.

Zivkovié et al. (2020) 3abenexumu cy ynorpedy Artemisia absinthium TpOTHB
racTpOMHTECTHHATIHHUX Tero0a Koja je Onia cinmyHa MpUMEeHa Kao y Hamoj ctyauju. Mctu ayropu
MMOMUY yIOTpeOy MpOoTHB Teroba jeTpe u OyOpera, Koje Cy pa3IuuuTe MEIUITMHCKE TPUMEHE Y
nopehemy ca 0BOM CTYAH]OM.

Luczaj, Jug-Dujakovi¢, Dolina, Jerievi¢ and Vitasovi¢-Kosi¢ (2021) cy y cBom
HCTpaXUBamy HaBeNU J1a ce Artemisia absinthium KOPUCTH 3a Bapeme U OOJOBE Y CTOMAKY IIITO
j€ cIMyHa MpUMeEHa Kao y Hamioj cTyauju. Mctu ayropu Ccy MOMEHYJIH U HpUMeHy Artemisia
absinthium TpOTHUB TJIKCTa, paka, paHa, 3a yonaxxkaBame 00JI0Ba, CMAEHE 0TOKA, a TE MPUMEHE

Ousie cy pa3nu4uTe y OJHOCY Ha Hallle HCTPAXKHUBAE.

Ynorpeda Artemisia alba Turra
Nedelcheva (2012) nomume TpaauumoHanny ynorpedy Artemisia alba Turra'y Byrapckoj

3a OMIUTE jayam¢ MMyHHUTETa Y MEIIaBUHU Ha 6a3u cupheTa, mITO NpecTaBiba CIUYHY MIPUMEHY
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3a jadyar€ UMYHOI' CHCTE€Ma KOjy HaBOJIe MCIUTAHUIM Oyrapcke HalMOHATHOCTH U3 cena Crape

iaHuHe y Onwm3uHu rpanuie n3mehy Cpouje u Byrapcke y Haioj cTyamju.

OuyBame 1 0Ap:KUBO Kopuiheme

Kako etHoOoTanuuku 3Hauaj Artemisia alba w Artemisia absinthium 3ano6uja cBe Behu
3Ha4aj, OJ] MPECyJHE je BAXHOCTH OdyBame 00ejy Bpcra. [IpexomepHa Oepba m merpaganmja
CTaHWIITA MOTY YTPO3HTH HHMXOB OMNCTaHaK. [IoTpeOHO je aKTUBHO MPOMOBHCATH OYYBaHhC

CTaHUUITA U OApKHUBE OepOe OBUX BpCTA.

3AKJBYHAK

HaBenenn Hamasu, Kkoju cy ynopeheHm ca JocajalllbiM — €THOOOTaHWYKHM
UCIUTUBakbUMa, MpeMolnhyjy ja3z u3Mely TpaJuLIMOHAIHOT 3HAamba M CABPEMEHHUX HAyYHHMX
cXBaTama OTBapajyhm myTeBe 3a Jajba €THO(APMAKOJIOIIKAa HCTpaxkhBama. ETHOOOTaHMYKA
ucTpaxkuBamwa Artemisia alba n Artemisia absinthium na noapy4jy Crape mianude y Cpouju
HariamaBajy HBUXOBE BUINCAMMEH3HOHATIHE YJIOre, a HHXOBa yHoTpeda y TpaJulHOHAIHO]
MEIULMHY, KyJIUHAPCTBY U KyJITYpHHM IIpaKcaMa HarjiaumiaBa ojJHoce u3Mely Ouspaka M Jbyu.
OBO WCTpakMBame JONPHHOCH OYYBalky TPAAWIMOHATHOT 3HAamka W HarjamaBa Ba)KHOCT
OJIPKHMBOT YIIPaBJbama 3a 09yBamkEM OBAKBHX BPEIHUX OOTAaHWYKHUX pecypca.

Artemisia alba Turra m Artemisia absinthium L. npenctaBibajy NpuUMep HEPACKUIUBE
Be3e u3Mely Jbyau u OMsbHOT cBeTa. HbrxoBe pazHOBpCHE eTHOOOTaHMYKE MpuMeHe oborahyjy
KyJITypHY Tpakcy, TpPaIWIHOHATHY MEIUIMHY W KyJIWHapCKe TPAAWIHMje IIUPOM CBETa
ykibyuyjyhu u pernon Crape [Inannne y Cpouju. JlokyMeHTOBamkEe U OUyBamke €THOOOTAHHYKOT
3HaWka BE3aHO 32 OBE JIBe OMIbKE je OJ] CYIITHHCKOT 3Havaja 3a 10OpoOuT cagammux u Oynyhux

reHeparja.

3axBaanuua: OBO HCTpaxHBame je 1e0 npojekTa: ETHodapmakoonka cTyauja jyroucTouHe

Cpbuje, 0-02-17, y3 monpmiky Cpricke akaaeMuje Hayka U YMETHOCTH.
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Abstract: The plant species Sambucus nigra L., commonly known as an elder has
significant ethnobotanical importance with a rich history of traditional uses across various
cultures. This study provides a comprehensive ethnobotanical analysis of the utilization of S.
nigra across different regions at Stara Planina Mt, especially in traditional medicine, food, and
for other purposes. The research methodology involved a review of ethnobotanical literature and
interviews with local communities. The collected data were analyzed using qualitative and
quantitative approaches to ascertain the prevalence and significance of Sambucus nigra in
various traditional knowledge systems. Results revealed that S. nigra had been employed for

centuries in treating various ailments. Its flowers, berries, leaves, and bark have been used to
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formulate natural remedies for respiratory disorders, colds, flu, and inflammation. The plant has
held cultural significance, blending into culinary practices such as jams, wines, juices and teas.
Given that S. nigra has antiviral, immunomodulatory and antioxidant properties, one of the goals
of this study was to determine the potential of S. nigra as a source of bioactive compounds for
use in the pharmaceutical and food industries. The bioactive constituents in various parts of the
plant have garnered attention of researchers for their potential therapeutic properties. Sambucus
nigra is used in traditional medicine, culinary arts, and this research consolidates existing
ethnobotanical knowledge and highlights the need for sustainable conservation efforts to ensure

the continued availability of this valuable botanical resource.

Keywords: Sambucus nigra L., elder, ethnobotany, Stara Planina Mt

INTRODUCTION

Sambucus nigra L., commonly known as European Elderberry, “zova”, “bazga” or “bz”
have a rich ethnobotanical history. Its significance in traditional cultures spans various regions
across the globe, and it has been used for numerous purposes, including medicinal, culinary, and

cultural.

Botanical Properties

Taxonomy: Sambucus nigra L. is a deciduous shrub belonging to the Adoxaceae family,
and Dipsacales ordo.

Morphology: European Elderberry is a perennial shrub that typically reaches a height of
3 to 10 meters. It is known for its numerous branches and compound leaves, which are pinnate
with 5 to 7 leaflets. The bark of older stems is grayish-brown, rough, and corky in texture.
Younger stems are green, smooth, and herbaceous (Grieve, 1971). The leaves are opposite,
compound, and serrated. Each leaflet is lance-shaped and approximately 5 to 12 centimeters in
length. The leaf color is dark green, and the undersides are slightly paler (Hedrick, 1972).
European Elderberry produces small, creamy-white, or yellowish-white flowers arranged in flat-

topped clusters called corymbs. The flowers are highly aromatic and have a sweet, musky
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fragrance (Grieve, 1971). The inflorescence consists of multiple corymbs, with each corymb
containing numerous individual flowers (Figure 1). The inflorescence can measure up to 20
centimeters in diameter (Grieve, 1971). The fruits of European Elderberry are small, round to
oval, and dark purple-black when ripe. They are known for their characteristic deep coloration

and are arranged in umbels (clusters) (Hedrick, 1972).

Figure 1. Elderbery flowers at Stara planina Mt
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Habitat and Distribution: European Elderberry is native to Europe, North Africa, and
Western Asia. It thrives in a variety of habitats, including woodlands, hedgerows, and moist
areas along rivers and streams. It is widely cultivated and naturalized in many parts of the world
(Kolodziej, 2002). European Elderberry exhibits a shrubby growth form with multiple stems
arising from a woody base. It can form dense thickets under favorable conditions (Kolodziej,
2002).

European Elderberry's distinctive botanical properties, including its compound leaves,
aromatic flowers, and dark purple-black fruits, make it easily recognizable in its natural habitat

and have contributed to its widespread use in traditional medicine and culinary applications.

Phytochemistry properties

The chemical composition of European Elderberry is rich and depends on different
factors, such as cultivar, location, ripening stage, and climatic conditions. European Elderberry
boasts a rich phytochemical profile that contributes to its diverse therapeutic properties.

Anthocyanins: European Elderberry is particularly renowned for its high anthocyanin
content. These water-soluble pigments are responsible for the dark purple-black color of the
berries. Cyanidin-3-glucoside and cyanidin-3-sambubioside are prominent anthocyanins found in
elderberries (Ercisli, 2007).

Flavonols: Quercetin and rutin are prevalent flavonols present in European Elderberry.
These compounds contribute to the antioxidant and anti-inflammatory properties of the plant
(Kongstad, Larsen, Hansen & Staerk, 2019).

Phenolic Acids: Elderberries contain various phenolic acids, including chlorogenic acid,
caffeic acid, and p-coumaric acid. These compounds have antioxidant and anti-inflammatory
potential (Mikulic-Petkovsek, Schmitzer, Slatnar, Stampar, 2016).

Proanthocyanidins: Proanthocyanidins have been identified in elderberries, and they
contribute to the antioxidant and potential health-promoting effects of the plant (Lee, Durst &
Wrolstad, 2005).

Terpenes: Some terpenes, such as B-caryophyllene and B-sitosterol, have been reported
in European Elderberry. These compounds may contribute to the plant's aroma and therapeutic

properties (Sidor & Gramza-Michatowska, 2015).
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Vitamins: European Elderberry is a good source of vitamins, particularly vitamin C.
Vitamin C is known for its immune-boosting properties and overall health benefits (Roschek Jr,
Fink, McMichael, Li & Alberte, 2009).

Organic Acids: Citric acid, malic acid, and tartaric acid are among the organic acids
present in elderberries, influencing their taste and acidity (Giilgin, Oktay, Kiifrevioglu & Aslan,
2004).

Essential Oils: European Elderberry also contains essential oils, which contribute to its
aroma and flavor. These oils may have potential therapeutic applications (Baranauskiene,
Venskutonis, Dambrauskiene & Viskelis, 2013).

The diverse phytochemical composition of European Elderberry contributes to its
medicinal and nutritional significance, making it a valuable plant in traditional and modern

herbal medicine.

Medicinal Uses

With a rich ethnobotanical history and documented phytochemical profile, European
Elderberry has garnered attention for its therapeutic potential across various health domains.

Antiviral and Immune-Boosting Properties: European Elderberry has been
traditionally used to combat viral infections, particularly the common cold and influenza.
Research suggests that elderberry extracts can inhibit viral replication and stimulate the immune
system, potentially reducing the severity and duration of respiratory infections (Roschek Jr. et
al., 2009; Krawitz et al., 2011).

Antioxidant Effects: The high content of anthocyanins and flavonoids in elderberries
contributes to their potent antioxidant properties. These compounds help neutralize free radicals
and reduce oxidative stress, which is linked to chronic diseases (Mikulic-Petkovsek et al., 2016).
However, the fruit is poisonous in its fresh state and must be thermally processed.

Anti-Inflammatory Benefits: Elderberry extracts have demonstrated anti-inflammatory
effects, making them valuable for conditions characterized by inflammation, such as arthritis and

allergies (Kongstad, Larsen, Hansen & Staerk, 2019).
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Respiratory Health: Elderberry preparations, including syrups and lozenges, are used to
alleviate symptoms of respiratory infections, including coughs and congestion. They may help
soothe the respiratory tract (Krawitz et al., 2011).

Cardiovascular Support: Some studies suggest that elderberries may have a positive
impact on cardiovascular health. It may help lower blood pressure and reduce the risk of heart-
related conditions (Gray, Abdel-Wahab, Flatt & Gardiner, 2019).

Gastrointestinal Relief: Elderberry has been employed traditionally to address digestive
issues, including indigestion and constipation. It may have mild laxative properties (Buhner,
2013).

Wound Healing: Preparations of elderberry have been used topically for wound healing.
The plant's anti-inflammatory and antioxidant properties may contribute to this effect (Krawitz et
al., 2011).

Potential Antidiabetic Effects: Preliminary research suggests that elderberry may have
antidiabetic properties, possibly influencing glucose metabolism and insulin sensitivity (Dosh,

Garkava-Gustavsson & Landberg, 2020).

Cultural significance

Culinary Delights: Elderberries are utilized in various culinary preparations, including
jams, jellies, pies, and wines. The flowers are used to make elderflower cordials and liqueurs,
contributing a unique flavor to beverages and desserts (Buhner, 2013).

Traditional Recipes: Elderberries are a traditional ingredient in many European dishes,
adding a sweet-tart flavor profile to both sweet and savory dishes (Mlynarczyk, Walkowiak-
Tomczak & Lysiak, 2018).

MATERIAL AND METHODS

The research methodology involved a review of ethnobotanical literature and interviews
with population of local communities at Stara planina Mt in Serbia (Figure 2). The collected data
were analyzed using qualitative and quantitative approaches to ascertain the prevalence and

significance of Sambucus nigra in various traditional knowledge systems.
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The survey on the knowledge and use of the elder was conducted in the Stara planina Mt
villages on the territory of the municipalities Pirot and Dimitrovgrad. Residents of 17 villages in
municipality Pirot (Berilovac, Veliko Selo, Visocka Rzana, Gostusa, Gradasnica, Dojkinci,
Zaskovci, Izvor, Jelovica, Koprivstica, Krupac, Novi Zavoj, Oreovica, Orlja, Ragodes, Sopot,
Temska), and 3 villages in municipapity Dimitrovgrad (Gornji Krivodol, Radejna, and Senokos)

were surveyed.

4

Figure 2. Interviews with population of local communities

A total of 34 respondents were surveyed with the questionnaire on knowledge and use of
elder, of which 18 were men and 16 were women. Out of the total number of respondents, 30
respondents were of Serbian nationality, and four respondents were of Bulgarian nationality. The

age of the respondents was 18 to 78 years.
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The results of research on the traditional use of elder were compared with previous

ethnobotanical research on the use of this species on the Balkan Peninsula.

RESULTS

The folk name of elder (Sambucus nigra L.) is ,,bz* or ,bzovka* between the local
population of Stara planina Mt. A total of 37 reports about medicinal use of this plant species

were mentioned by respondents (Table 1).

Table 1. Overview of the survey results at Stara planina Mt population regarding the

application of Sambucus nigra

Therapeutic
Municipality ~ Village Gender  Nationality Age Use group*
Pirot Berilovac M Srb. 60 Cough Rs
Pirot Veliko Selo  F Srb. 63 Cold Rs
Pirot Veliko Selo  F Srb. 43 Cough Rs
Pirot Veliko Selo  F Srb. 36 Cough Rs
Visocka

Pirot RZana M Srb. 66 Bronchitis Rs
Pirot Gostusa M Srb. 56 Cough Rs
Pirot Gostusa M Srb. 52 Cough Rs
Pirot Gostusa M Srb. 53 Cold Rs
Pirot Gradasnica  F Srb. 57 Cold Rs
Pirot Dojkinci F Srb. 56 Cold Rs

High
Pirot Dojkinci F Srb. 20 temperature If

High
Pirot Dojkinci F Srb. 69 temperature If

High
Pirot Zaskovci M Srb. 19 temperature If
Pirot Izvor F Srb. 75 Cold Rs
Pirot Izvor F Srb. 64 Cold Rs
Pirot Izvor F Srb. 62 Cold Rs
Pirot Izvor F Srb. 62 Bronchitis Rs
Pirot Jelovica F Srb. 56 Cold Rs
Pirot Jelovica F Srb. 56 Cough Rs
Pirot Koprivstica M Srb. 40 Cold Rs
Pirot Krupac M Srb. 18 Cold Rs
Pirot Novi Zavoj F Srb. 38 Cold Rs
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Pirot Oreovica F Srb. 60 Cold Rs
Stomach
Pirot Orlja M Srb. 67 troubles Dg
Pirot Ragodes M Srb. 72 Cough Rs
Pirot Ragodes M Srb. 75 Cold Rs
Pirot Sopot M Srb. 65 Cold Rs
Pirot Temska F Srb. 71 Cough Rs
Pirot Temska M Srb. 58 Cold Rs
Pirot Temska M Srb. 58 Bronchitis Rs
Pirot Topli Do M Srb. 78 Cough Rs
Gornji
Dimitrovgrad Krivodol F Srb. 73 Bronchitis Rs
Gornji
Dimitrovgrad Krivodol M Bul. 75 Bronchitis Rs
Dimitrovgrad Radejna M Bul. 61 Cough Rs
Dimitrovgrad Radejna F Bul. 51 Bronchitis Rs
Dimitrovgrad Senokos M Bul. 65 Cold Rs
Dimitrovgrad Smilovci M Bul. 63 Cold Rs

* Therapeutic group: Dg — digestive diseases, If — infectious diseases, Rs — respiratory diseases

All of the interviewed respondents mentioned internal use of elder flowers in the form of
tea (infusum). The majority of respondents mentioned the use in the treatment of common cold
(17 respondents), in treatment of cough (10 respondents), and treatment of bronchitis (6
respondents). In the treatment of high temperature, elder flowers were mentioned by 3 persons,

and one respondent was familiar with its use against stomach troubles.

DISCUSSION

Jari¢ et al. (2007) in the study on Kopaonik Mt, mentioned the following application of
elder, which were different in comparison to results of our study: diuretic, antiseptic and laxative
properties, and reduction of inflammation. The same authors mentioned the following similar
uses as in our research: fever-reducing, internal usage for various colds, influenza and as
expectorant, for pertussis.

Sari¢ Kundali¢, Dobes, Klatte-Asselmeyer, and Saukel (2010) mentioned the use of elder
in Bosnia against internal ulcers, inflammations, for blood purification, and against rheumatism,

which were different medicinal uses, compared to our research.
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Menkovi¢ et al. (2011) mentioned the use of elder flowers against colds and influenza
which was similar to our study, and the use of fruits against diarrhea, which was different in
comparison to our research.

Pieroni, Giusti and Quave (2011) mentioned the use of elder flowers against bronchitis,
and cold, which were the same applications as in our study, and the use of elder bark against
wounds, and bruises, which were different uses in comparison to our research.

Popovi¢ et al. (2012) recorded the use of elder flowers as diuretic, antiseptic, inhalation
agent, relaxant, sedative, anti inflammatory, and cleansing agent, which were all different
medicinal uses compared to our research.

Rexhepi et al. (2013) mentioned the use of elder flowers against bronchitis, and cold,
which were the same applications as in our study.

Pieroni et al. (2014) mentioned the use of elder flowers as antitussive in Eastern Albania,
which was similar to our study, as well as the medicinal use of elder bark against burns and
wounds (decoction mixed with sheep fat or be wax to create poultice), which was different
compared to our study.

Zlatkovi¢, Bogosavljevi¢, Radivojevi¢ and Pavlovi¢ (2014) mentioned the use of elder
flowers as diaphoretic, that was different medicinal applications compared to the results of our
research. The same authors mentioned the use of elder flowers against bronchitis, which was the
same as in our research.

Mustafa et al. (2015) mentioned the use of elder flowers in the treatment of stomach
disorders, and against bronchitis, and influenza, as antitussive, expectorant and antiperspirant
agents in Kosovo and Metohija, which was similar to our research. The same authors reported
the use of elder flowers against urinary tract disorders, against anemia, for improvement of
immune system, as well as use of elder bark for burns and skin infections, which were different
medicinal applications compared to our research.

In the ethnobotanical research on Suva planina Mt in Southeastern Serbia, Jari¢ et al.
(2015) noted that elderflowers was used for the treatment of pulmonary diseases, colds, and
coughs, which are similar medicinal uses compared to our research. The same authors reported
the use of elder bark in the treatment of wounds, that was different medicinal applications

compared to our research.
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Pieroni, Ibraliu, Abbasi and Papjani-Toska (2015) reported the use of elder bark against
skin inflammations and wounds, which were different applications compared to our research.

Saric-Kundalic, Mazic, Djerzic, and Kerleta-Tuzovic (2016) noted that elder was used
internally against intoxications, diarrhea, hemorrhoids, heart ailments, hearing problems,
headaches, for blood purification, and regulation of urination, asb well as external use against
external ulcers, which were different medicinal uses compared to our study. The same authors
mentioned the use of elder against digestive ailments, bronchitis, common cold, and cough,
which were the similar application as in our study.

Tsioutsiou et al. (2019) mentioned the internal use of elder flowers against inflammation
of the respiratory tract, cough, and as expectorant, which were the similar medicinal applications
compared to our study. The same authors mentioned the external use of stems bark, with wax
and olive oil for application on cuts, burns, and wounds, which were different medicinal uses
compared to our study.

Mateji¢ et al. (2020) mentioned for the Svrljig and Timok regions the use of elder flowers
for the treatment of cough, bronchitis and chills, which were similar applications as in our study.
The same authors recorded the uses against infected wounds, acne, and for the treatment for
nervousness, which were different medicinal applications compared to our research.

Zivkovi¢ et al. (2020) reported the use of elder flowers against fever, that was the similar
application, compared to our study. The same authors mentioned the use of elder fruits against
renal complaints, and the use of leaf in the treatment of diabetes, and cleansing the blood, which
were different medicinal applications compared to our study.

In the area of the Municipality of Strpce, the respondents indicated the use of elder as an
antirheumatic, for the treatment of skin diseases (acne and facial diseases), against burns,
headaches, and for general health (Mustafa, Hajdari, Pulaj, Quave and Pieroni, 2020). These
applications were different compared to our research. The same authors mentioned the medicinal
use against respiratory diseases, that was the similar medicinal uses compared to our research.

Luczaj, Jug-Dujakovi¢, Dolina, Jericevi¢, and Vitasovi¢c-Kosi¢ (2021) noted that
Sambucus nigra was used for respiratory problems and infections, which were the similar
application as in our study. The same authors mentioned the applications for diseases of bladder,

and for cleansing blood, which were different applications compared to our research.
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CONCLUSION

Sambucus nigra L. continues to be valued for its diverse applications and plays an
integral role in traditional medicine, culinary arts, and cultural practices across the world.
Ethnobotanical and ethnopharmacological significance of this plant underscores the enduring
connection between nature and human well-being.

Results revealed that S. migra had been employed for centuries in treating various
ailments. Its flowers have been used in the study area to formulate natural remedies for
respiratory disorders, colds, cough, high temperature, and digestive disorders. The plant holds
cultural significance in the region of Stara Planina Mt in Serbia where the most known culinary
practices such as jams, wines, juices and teas. The study also indicates, through comprehensive
literature review, the potential of S. nigra as a valuable source of bioactive compounds for use in
modern pharmaceutical and food industry, due to scientifically confirmed antiviral,
immunomodulatory and antioxidant properties. The bioactive constituents in different parts of
the plant are particularly important because of their potential application for therapeutic
purposes. This research consolidates existing ethnobotanical knowledge and highlights the need
for sustainable conservation efforts to ensure the continued availability of this valuable botanical

resource.
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Caxerak: bumpna Bpcta Sambucus nigra L., mo3HaTHja Kao 30Ba MMa JAYyTry U Ooraty
UCTOpHj]y TpaIUIMOHATHE YMOTpebe Yy pasznuuutuM KyaTtypama. OBa cTyauja mpyxa
CBEOOYXBaTHY €THOOOTAaHWYKY aHANM3Y ymnoTpede S. nigra y paznuuutuMm peruonuma Ha Ctapoj
wiaanan 'y CpOuju, moceOHO y TpPaTUIIMOHATHO] MEIUIIMHHN, WCXPaHU W Yy JIpyre CBpXE.
Merononordja HCTpakuBama IMOApa3yMeBajga je TMperyie eTHOOOTaHWYKE JUTepaTrype H
aHKETUPAKkE JIOKAJTHOT CTAaHOBHHINTBA. [IpUKYIIBEHH MOJALM Cy aHATU3WPaHH KOpUIIhemeM
KBIUTATUBHOT U KBAaHTHUTATUBHOT MPUCTYIAa KaKo OU ce yTBPAUO 3HA4a] S. nigra y pa3ninduTuM
CHCTEMHUMa TPaJUIIMOHAIHOT 3Hama. Pe3ynraru cy mokasanu na ce S. nigra oi JaBHHHA KOPUCTH
y nedermy pa3sHux Oosnectu. L{BeToBu, 600uIle, TMCTOBH U KOpa KOpUITheHH Cy 3a (OpMYyJTHUCAEHE
MPUPOJHUX TIperapaTa 3a pecrnuparopHe OoyiecTd, mpexiany W rpumn. bubka MMa U BeIHKHU
KyJITypHH 3Hayaj mpoHanasehu myT y KynuHapcTBy (IJEMOBH, BHHA, COKOBU U uajeBu). C
003upom 1a S. nigra oceyje aHTHBUPYCHA, IMYHOMOYJIaTOPHA ¥ aHTHOKCHIATHBHA CBOjCTBA,
jemaH oa NWJbeBa OBE CTyauje je Ouo W yTBphuBame MoTeHIHWjana S. nigra Kao HW3BOpa
OMOAKTUBHUX jeIUIEHha 3a NpUMeHy Yy ¢apMmaleyTcKkoj W MpexpamMOeHO] WHIYCTPHjU.
buoakTuBHM CacTOjlld TPUCYTHH Yy Pa3IUUYUTUM [I€JOBHMA OWJbKE TNPUBYKIU Cy AKXy
UCTpaKWBada W 300T CBOjJUX TepamneyTcKuxX W (apMareyTCKuX cBojcTaBa. Sambucus nigra ce
HajBUIIE KOPHCTH Yy TPAAWIMOHATHO] MEAWIMHU W KYJIWHApCTBY, a OBO HCTPaKUBAIE
KOHCOIHMAyje mocTojehe eTHOOOTaHWYKO 3HAWkhE UM UCTUYE MOTpely 3a OYyBamkEeM OBOT BPEIHOT

6oTaHMYKOT pecypca Ha npoctopuMa Crape mianuHe y Cpouju.

Kibyune peuun: Sambucus nigra L., 30Ba, etTHoO0TaHWKa, CTapa ruraHuHa

YBOJI

Sambucus nigra L. y Hapoay mo3HaTHja Kao ,30Ba“, ,0a3ra“ wiu ,,03“ uma Ooraty
eTHOOOTaHWYKY HCTOpHWjy. IbeH 3Ha4a] y TpaguIMOHAIHMM KyJTypama oOyXBaTa pa3iIH4HTe
peruoHe MMpPoOM cBeTa U KopuiheHa je y OpojHe cBpxe, YKibydyjyhu MeaunmHCKe, Ky TuHapcKe

U KyJTYypHE.
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Borannuke kapakTepucTHKe

Takconomuja: Sambucus nigra L. je nucronmagaH >kOyH KOjU Tpunaga MOPOIUIIH
Adoxaceae u peny Dipsacales.

Mopdgoaoruja: 3oBa je BUIICrouIImBa OUbKa Koja OOMYHO JOCTHKE BUCHHY of 3 10 10
MmeTapa. [lo3Hara je mo OpojHUM rpaHamMa M CI0KEHUM JIMCTOBUMA, KOjU Cy Tepactu ca 5 1o 7
nuctuha. Kopa crapujux crabspuka je cHBKacTo-OpaoH, rpyda W ImuryTacTe TekcTtype. Mumahe
crabspuKe cy 3eneHe, riatke u 3espacte (Grieve, 1971). JluctoBu cy mpubmkHo 5 mo 12
neHTuMeTapa. boja nucroBa je TamMHO3eN€eHa, a 1owka cTpaHa je Hemro ceemiuja (Hedrick, 1972).
3oBa y mepuody IlIBETama TEHEPHINEe Maje, KpemacTo-Oene WM >KyhkacTo-Oene IBETOBE
pacrniopehene y rpo3goBe ca paBHHM BpXxoM. [[Bact Moxe mmaTu nmpednuk a0 20 eHTUMeTapa.
LIBeToBH 30Be Cy BeoMa apOMaTWYHU M MMajy crnagak u momrycHu mupuc (Grieve, 1971).
[TnomoBu 30Be Cy MajH, OKPYTJIH U TAMHOJbYOMUYACTO-IPHU Kana caspe. Ilo3HaT cy mo cBojoj
KapakTepucTuaHoj ooojenoctu (Hedrick, 1972).

CranumTe U pacnpocTpameHocT: 30Ba je mopekioM u3 EBpomne, ceBepHe Adpuke u
3anagHe Asuje. YcreBa Ha pa3HHM CTaHUINTHMA, YKJbYydyjyhu myme u BIaskHa monpydja JyK
peka u noroka. Kyntusuiie ce u HaTypanusyje y MHOTUM JEJIOBMMa CBETa. 30Ba UMa KOyHACTy
dopmy pacta ca BuIe cTaOJbMKa KOj€ MPOU3MIIA3e M3 JIpBeHAcTe OCHOBE. [loa mMOBOJBEHMM
ycinoBuma Moxe na ¢opmupa rycre mukape (Kolodziej, 2002). [Tocebna GoTaHn4Yka CBOjCTBa
30Be, YKJbyuyjyhu meHe clokeHe JHCTOBE, apoMaTHYHE [BETOBE M TaMHOJbYOWYacCTO-LpHE
IUIO/IOBE, YMHE j€ JIAaKO MPETo3HAT/HMBOM Y CBOM NPUPOJHOM CTAaHHUILITY LITO j€ JOIPUHENO

HEHOj IHUPOKO] YHOTPEOH y TpaauIIMOHAIHO] MEAUIIMHYU U KyJINHAPCTBY.
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Crmuxka 1. [[BetoBu 30Be Ha CTapoj IIaHHHA

duToxemMujcka cBojcTBa
XeMH]CKHA cacTaB 30B€ 3aBHCH O]l pa3IMUuUTUX (hakTopa, Kao IMITO Cy JoKamuja, dasza
3pema U KIUMATCKU yCIOBHU. 30Ba uMa O6orat GUTOXeMHjCKU TPOoGUiI KOjU JONPUHOCH HEHUM

Pa3HOBPCHUM TEPANECYyTCKUM CBOjCTBHMA.
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AnTOonHjaHUHU: 30Ba je MOCEOHO TO3HATA MO BHCOKOM caapkajy aHtonujaHa. OBu
MATMEHTH PACTBOPJHUBU Y BOJIU Cy OATOBOPHHM 3a TaMHYy JbyOuuacTo-lipHy O0jy OoOwuIa.
[ujaruane-3-TIyKO3u U IMjaHuIuH-3-caMOyOro3u ] Cy WCTAKHYTH AaHTOLMjaHWHH KOJH CE
Hanaze y 6o6umama 3ose (Ercisli, 2007).

@®1aBOHOUAM: KBEPLETUH M PYTHH Cy (IaBOHOMAM KOjU Cy MPUCYTHH Yy 30BU. OBa
jenumema JONMPUHOCE AHTUOKCHIATHBHUM W aHTUUH(IAMAaTOPHUM CBOjCTBHMa OWJbKE
(Kongstad, Larsen, Hansen & Staerk, 2019).

@eHOTHE KHCEJIHHE: TUI0I0BY 30B€ Ca/IpXKe Pa3IuunTe (PeHOJIHE KUCETUHE, YKIbYuyjyhu
XJIOPOTEHCKY KHCEIHHY, KaeHMHCKY KHCEIMHY U pP-KyMapuHCKy KucenuHy. OBa jeaumema
UMajy aHTHOKCUAATUBHU u aHTHHH(Iamaropuu nortennujan (Mikulic-Petkovsek, Schmitzer,
Slatnar, Stampar, 2016).

IIpoanTouujannamuu: [IpoaHTonMjaHUIMHN CY UIEHTU()UKOBAHH Yy IUIOJOBUMA 30BE U
OHHU JIOTIPUHOCE aHTHOKCHJATUBHHM CBOjcTBMMa mpou3Bona oxa 3oBe (Lee, Durst & Wrolstad,
2005).

TepneHu: TeprieHN KOjU yJa3e y XEMH]CKH cacTaB 30B€, Kao IITO Cy P-KapuoduieH u -
CUTOCTEPOJ, MOTY JONPHUHETH apOMH M TepaneyTCKuM cBojcTBMMa Owmibke (Sidor & Gramza-
Michatowska, 2015).

Butamunu: 30Ba je m00ap m3BOp BUTamuHA, rnoceOHO BuTammHa L[. Butammu 11 je
MO3HAT TI0 CBOjUM CBOjCcTBUMA jauama umyHHTeTa (Roschek Jr, Fink, McMichael, Li & Alberte,
2009).

OpraHcke KHceJIMHe: JIMMYHCKa KHCEIHMHA, ja0y4yHa KHCEIMHA U BUHCKA KHCEJIHHA Cy
Mel)y opraHcKuM KHCeTHHaMa MPUCYTHUM y 000uIiama 30B€ M yTHIY Ha FlbUXOB YKYC M KHCEJIOCT
(Giil¢in, Oktay, Kiifrevioglu & Aslan, 2004).

Erapcka ysba: 30Ba Takohe cajpku apomMaTH4Ha jeMEHha KOja JONPHHOCE HEHO)
apomu u ykycy. OBa jeaumema MOTYy HUMaTH NOTEHIMjaJHYy TepamneyTcKy MpHUMEHY
(Baranauskiene, Venskutonis, Dambrauskiene & Viskelis, 2013).

PazHoBpcTaH (QUTOXEMHUJCKM cacTaB 30B€ JONPHUHOCH HEHOM MEIUIMHCKOM U
HYTPUTUBHOM 3Hayajy, IITO j€ YMHU BPEIHOM OWJBKOM Y TPAIUIMOHATHO] M MOJAEPHO]

MCOUIIVHHU.
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MemnuunHcka ynorpeoda

Ca OoratoM eTHOOOTAaHMYKOM HCTOPHjOM H JOKYMEHTOBAaHUM (HUTOXEMHjCKUM
npo¢uiIoM, 30Ba je MPUBYKJIA TMaxmpy 300T CBOT TEPANEyTCKOT IMOTEHIH]jajla Y Pa3IuIUuTHM
3[IpaBCTBEHUM JIOMEHHUMA.

AHTHBHPYCHA CBOjCTBA H 32 jayalke¢ HMYHHUTETA: 30Ba C€ TPAJAULUOHAIIHO KOPUCTH 3a
060pOy mpoTHB BUpYyCHUX HH(]EKIHja, moceOHO mpexiaae u rpumna. VicTpakuBama Cyrepuiry aa
EKCTPAaKTH 30B€ MOTY Ja MHXMOMpajy peIUIMKalHjy BUpyca M CTUMYJIUILY HUMYHHU CHCTEM,
NOTEHIMjaTHO cMamyjyhu Tpajame pecnupatopHux uHpekuuja (Roschek Jr. et al., 2009;
Krawitz et al., 2011).

AHTHOKCHIATHBHM edeKaT: BUCOK CaJpkaj aHTOLMjaHMHA U (h1aBoHOMIA y OoOHIama
30B€ JIONPUHOCU HHUXOBUM CHA)KHUM aHTHOKCHIATUBHUM CBOjCcTBUMA. OBa jeIUmBCHA TOMAXKY Y
HEYTpaJau3alMju cl000IHUX paJuKala U CMamelmhy OKCHAATUBHOI CTpeca, KOjU je MOBe3aH ca
xponnyauM Oonectuma (Mikulic-Petkovsek et al., 2016). MehyTum, mion 30Be je OTpoBaH y
CBEXKEM CTamy U MOpa C€ TEPMHUYKU OOpaJIHUTH.

AHTH-nHG}IaMaTOPpHe TNPEeJHOCTH: AaHAJIU30M EKCTpakara 30B€ JIOKa3aHa Cy
aHTUUH(IaMaTOpPHA CBOJCTBA, Kao 1WITO cy apTputhc U anepruje (Kongstad, Larsen, Hansen &
Staerk, 2019).

3npaB/be AUCAjHMX OpraHa: Tpermapatd Of 30Be, YKJbydyjyhu cupyme u macTtuie,
KOpHUCTE c€ 3a yOJakaBamke CHUMIITOMAa PECHUpATOpHUX HH(DEKIWja, YKIbydyjyhu Kamaljb
koHrectujy (Krawitz et al., 2011).

YTHuaj Ha KapaMOBAaCKYJapHO 3ApaBJ/be: MOXe NOMOhM y CHM)KaBawy KpPBHOT
MIPUTUCKA U CMamelhy pU3MKa Ol cpuaHux obosbema (Gray, Abdel-Wahab, Flatt & Gardiner,
2019).

YTHuaj Ha 3ApaB/be rACTPOMHTECTHHAJIHOI TPAKTA: 30Ba CE€ TPAJIULMOHAIHO KOPUCTH
3a pelraBame npodieMa ca BapemeM, yKbydyjyhu nome Bapeme U onctunanujy. Moxe uMaTu
onare nmakcatuBHe ocooune (Buhner, 2013).

3apacrame paHa: Ipenapatu oOJf 30B€ C€ TONUKAIHO MPUMEY]Y 3a 3apacTame paHa.

AHTH-UH(IaMaTOpHa M aHTUOKCHJATHUBHA CBOJCTBA OMJbKE MOTY JONPUHETH OBOM €(EKTy

(Krawitz et al., 2011).
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IMorenumjaaun aHTHAMja0eTHYKH e(PeKTH: NPEIMMUHAPHA MCTPaKUBamba CYrepuILy
na 0o0uie 30Be MOTYy MMAaTH Y4HMHAK y Jieuelmy Aujabereca W MOTY yTHIATH Ha MeTaOom3aM

riIyko3e u oceTsbuBocT Ha nHCynuH (Dosh, Garkava-Gustavsson & Landberg, 2020).

Kyarypuu 3Ha4aj
Kyaunapcka ynorpefa: 30Ba c€ KOPHUCTH Yy TPUIPEMH pa3HUX KyJIHHAPCKHX
CIienMjanuTeTa, yKJbydyjyhu 1iemMoBe, jkene, muTe W BHHA. [[BeToBHM 30Be ce KOpHUCTE 3a
MpUIIpEMy jeria U Tukepa najyhu jeMHCTBeHH yKyc HanmuuuMma U neseptuma (Buhner, 2013)
Tpaguumonaiuu peuentu: boOuie 30Be Cy TpaIuIMOHAJIHU CacTOjaK MHOTHX
EBPOIICKHUX jeNa, Aajyhu ciaTko KWcenW yKyC W claTkuM u cianuMm jenuma (Mtlynarczyk,

Walkowiak-Tomczak & Lysiak, 2018).

MATEPUJAJI U METOJE

Mertoponoruja ucTpaskuBama mnojpasyMeBaia je mperie eTHOOOTaHWYKE JITepaType u
MHTEPBjye Ca CTAHOBHHINTBOM JIOKATHHMX 3ajemHuna y peruony Crape Ilmanmnae y CpOuju
(cniuka  2). llpukymipeHH TmOJAIM Cy AaHAIM3UPAHW KOpPHIIhEmEeM KBAJIMUTATUBHUX U
KBAaHTUTAaTUBHHUX TPHCTYNa Kako OW Ce YyTBpAWJIA paclpOCTPAmEHOCT W 3HAyaj 30BE Y

Pas3sIMIuTUM CUCTCMUMA TPAAUIUOHAIHOT 3HAbA.

AHKeTa 0 MO3HaBamky U KOPUIITNEHY 30BE, CIIPOBE/ICHA j€ Y CTAPOIUIAHMHCKHIM celTuMa Ha
teputopuju ommrtuHa Ilupor w JAuMuTpoBrpaa. AHKETHpaHH Cy CTaHOBHUIM 17 cema y
ommrtuan Ilupor (bepunosan, Bemuko Ceno, Bucouka Pxana, [Noctryma, I'pamamrauna,
Hojxunim, 3ackosim, M3Bop, Jenosuna, Konpusmuna, Kpynan, Hosu 3aBoj, Opeosuna, OpJsa,
Paroznem, Conort, Temcka) u 3 cena y ommtuan Jumutposrpan (I'opwmu Kpusogon, Pagejna u

CeHoxkoc).
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Cnuka 2. IHTepBjyH ca CTAaHOBHHUIUTBOM JIOKATHUX 3ajCAHULIA

YIUTHUKOM O TIO3HABY W YIMoTpeOu 30Be 00yxBaheHO je YKYMHO 34 WCIHMTaHWKA, O]
yera 18 mymkaparna u 16 sxena. Ox ykynHor Opoja ucnutanuka, 30 ucruranuka je Ouiao Cpricke
HAI[MOHATTHOCTH, a YETHPHU HCIHUTAHUKA Cy OWiIH Oyrapcke HalMoOHaHe mpurnagHocTtd. CTapocT

ucnuTanuka ouna je ox 18 no 78 roauxa.

Pesynratn wmcTpakuBama O TPAAMIIMOHAIHO] ymoTrpeOu 30Be cy ymopeheHun ca

MPETXOJAHUM E€THOOOTAHWYKUM WCTPAKUBAkbHMa O YHNOTpeOM oOBe BpcTe Ha bankaHckom

MIOJTYOCTPBY.
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PE3VIITATU

Haponuu wasuB 30Be (Sambucus nigra L.) je ,,03* wumm ,,030BKa™ KOJ JOKAJIHOT
cranoBaumTBa Crape muanuHe. Mcnuranunm cy 37 myTa HaBeld JIEKOBUTY YIHOTpeOy OBe

ouspHe BpcTe (Tabena 1).

Tab6ena 1. [Ipuka3 pe3ynrara aHkeTHpama cTaHOBHUINTBA Ha CTapoj MIaHWHH O YHOTpeOu BpcTe
Sambucus nigra

Tepamneytcka
OnmtrHa Ceno Ion Hammonanoctr Crapoct  Ymnotpeba rpyma*
[Muport bepunosan M Cp6. 60 Kamasm Pc
Bemuko
Cemno XK Cp0. 63 [pexnana Pc
Benuko
Ceno XK Cpb. 43 Kamasm Pc
Bemuko
Ceno XK Cp6. 36 Kamasm Pc
Bucouka
Pxana M Cp0. 66 Bpouxuruc Pc
loctymia M Cp6. 56 Kammasm Pc
loctymia M Cp6. 52 Kamasm Pc
loctyma M Cp6. 53 [Ipexnana Pc
I'pagamauna K Cp6. 57 [Ipexnana Pc
JojxkuHIm XK Cp0. 56 [pexnana Pc
IToBuiiena
JojxkuHim XK Cp6. 20 TeMmmeparypa Ud
IToBuiieHa
JojxuHIm XK Cp0. 69 Temmeparypa U
IloBumena
3ackoBIH M Cp0. 19 TeMmIeparypa U
U3Bop XK Cp0. 75 [pexnana Pc
U3Bop X Cp6. 64 [Ipexnana Pc
U3Bop X Cp6. 62 [Ipexnana Pc
U3Bop X Cp6. 62 BponxuTtuc Pc
Jenosuna X Cp6. 56 [Ipexnana Pc
JemoBuma XK Cpb. 56 Kamasms Pc
Komnpusiitu-
na M Cp6. 40 [pexnana Pc
Kpynan M Cp6. 18 [Ipexnana Pc
HoBu 3aBoj XK Cp6. 38 [pexnana Pc
Opeosuria XK Cpb. 60 [Ipexnana Pc
Opspa M Cpb. 67 Cromaune Hr
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Teroode

Paropem M Cp0. 72 Kamasm Pc
Paropem M Cp0. 75 IIpexnana Pc
Comnor M Cp6. 65 [Ipexnana Pc
Temcka XK Cp6. 71 Kamasm Pc
Temcka M Cpb. 58 [Ipexnana Pc
Temcka M Cpb. 58 BporxuTuc Pc
Tommu o M Cp0. 78 Kamasm Pc
lopwu
KpuBogomn XK Cpb. 73 BporxuTuc Pc
Topwu

HJumurposrpanx  Kpusomon M byr. 75 Bponxuruc Pc
Panejuna M Byr. 61 Kamasm Pc
Panejna X byr. 51 BponxuTtuc Pc
CeHoxoc M Byr. 65 [Ipexnana Pc
CMuIOBIIH M byr. 63 [Ipexnana Pc

*Tepaneyrcka rpyna: Pc — pecrnmpatopne Oonectw; /[Ir — aumrectuBHe Oonectn; Up —
nH(pEKTUBHE OOIeCTH

CBU MHTEpBjyHCAaHU WCHHUTAHUIM CYy MMOMEHYJU YHYTpAlllkby yNoTpeOy IBETOBA 30BE y
o0muky 4aja (infusum). Hajehu Opoj ucnurannka HaBeo je ynotpely y jieuewmy mpexiazne (17
WCIIUTAHMUKA), Yy Jeuewmy Kanuba (10 ucnuTaHuka) u jedewmy OpoHxuTHca (6 MCTHTaHHWKA). Y
JIeUeHy BHCOKE TEMIIepaType IIBETOBE 30BE IOMHUBY 3 0CO0€, a jellaH UCTIMTAHUK j€ YIIO3HAT ca

HEHOM YIIOTpeOOM MPOTHB CTOMAaYHHX TErooa.

JIMCKYCHJA

Jari¢ et al. (2007) y cBom ucTpaxuBamby Ha KonmaoHUKy moMumy ymnoTpedy 30Be Kao
JIMypEeTUKa, aHTUCETITHKA, JIAKCATUBA M CPEACTBA MPOTHB MH(IaMalja, MTO ¢e PA3IUKOBAIIO O
pesyiTaTa Hamer UcTpaxuBama. Mcru aytopu cy momeHynu cienehe cnmuHe ynmoTpeOe Kao y
HallleM HCTPaKUBAmWYy: 3a CHIDKaBamkbe TeMIlepaType, YHyTpalllba yHoTpeda KOJ pasHUX

npexiana, rpuma 1 Kao €KCIICKTOPaHC, IIPOTUB BEJIMKOI KalllJba.
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Sari¢ Kundali¢, Dobes, Klatte-Asselmeyer, and Saukel (2010) nomumsy ynoTpedy 308e y
BocHu mpoTHB yHYTpamImbHuX YMpeBa, ynajia, 3a MpOYHIThaBame KPBH W MPOTHB peymMaTH3Ma,

HITO Cy pa3iNyuTe MEAULMHCKE yIOoTpeOe Y 0O/HOCY Ha Hallle UCTPaKUBAE.

Menkovi¢ et al. (2011) nomumy ynotrpedy 1BeTOBa 30B€ IPOTHUB MpeXJiajie U Ipura Koja
je Ouna cnuyHa HaIIoj CTYAHjU U ynoTpeOy IJI00Ba IPOTUB aUjapeje Koja je Ouna apyraduja y

nopehemy ca HalllMM UCTPAKUBAHEM.

Pieroni, Giusti and Quave (2011) noMumy ynotpedy 1IB€TOBa 30B€ IPOTHB OPOHXUTHCA U
npexJiajie, UCTO Kao U y HaIIOj CTYAMjH, U YIIOTpeOy Kope 30Be MPOTHB paHa M MOJIPHIIA, IIITO Cy

paznuuuTe yrnorpede y nopehemwy ca HalluM UCTPaKUBabUMA.

Popovi¢ et al. (2012) 3aGenexwnu cy ymnorpeOy IBETOBa 30BE Kao IUYpPETHKA,
AHTHCENTHKA, CPEJICTBA 32 MHXAJAIH]y, PeIIaKCallHjy, CeaTUBa, aHTHUH(IAMAaTOPHOT CPEICTBA
U CpeICTBa 3a 4MIIheme, ITO Cy CBE OWiie pa3MuuTe MEAUIMHCKE yrnoTpede y mopehemy ca

HalluM UCTPAKHMBAKLCM.

Rexhepi et al. (2013) nomMumy ynorpely 1BeTOBa 30Be NPOTUB OPOHXUTHUCA U TPEXJIaje,

IITO j€ UCTA MPUMEHA Kao Yy HAIllO] CTYIUjH.

Pieroni et al. (2014) momumy ymorpeOy IIBETOBa 30BE€ KaO AHTHUTYCHKAa y HCTOYHO)]
AnbaHuju, mTO je OWIIO CIMYHO HAIleM UCTPAXKHUBAKY, KA0 M MEAUIIMHCKY YIIOTpeOy KOpe 30Be
MPOTHB ONEKOTHHA W paHa (yBapak IMOMENIaH ca OBYHJUM JIOjEM WM BOCaK 3a MPHUIIPEMY

obJora), mTo je Ouio Apyrayuje y oHOCY Ha Hallly CTyAH]Y.

Zlatkovi¢, Bogosavljevi¢, Radivojevi¢ and Pavlovi¢ (2014) naBoge ynmotpeOy IBEeTOBa
30B€ Kao nujadopeTrka, MITo je Apyradrja MeIUIMHCKA IPIMEHa Y OJJTHOCY Ha pe3yJiTaTe Hamer
UCTpaXuBama. VMlcTH ayTopH noMumy yrnorpeOy 1IBETOBa 30BE€ MPOTUB OPOHXUTHCA, IITO j& OHIIO

HCTO Ka0 Yy HaIlleM UCTPAKUBAIY.

Mustafa et al. (2015) momumy nprMeHy IIBETOBA 30BE Y JICUCHY CTOMAYHUX TEroda, Kao
Y IPOTHB OPOHXMTHCA M TPUIIA, KA0 aHTUTYCHKA, CKCIIEKTOpPAaHCca U aHTUIepcnupanTa Ha KocoBy
u Mertoxuju, mTO je OUI0 CIMYHO HAllleM UCTpakuBamy. VICTH ayTopH Cy MpHjaBUIN yHOTpeOy
[[BETOBAa 30BE MPOTHB 000JbCH-a YpPUHAPHOT TpakKTa, MPOTHB aHEMHje, 3a jadyarke HMMYHOT
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cucreMa, Kao ¥ ymnoTpedy Kope 30Be NPOTHB ONEKOTHHA M KOKHUX MH(EKIHja, MTO cy Ouie

Apyradnje MeIUIIMHCKE TPUMEHE Y OHOCY Ha Hallle UCTPAKUBAKbE.

VY erHOOOTaHMYKUM HCTpakuBambuMa CyBe miiaHuHe y jyroucrounoj Cpouju, Jari¢ et al.
(2015) cy 3abenexxuin a ce IBETOBU 30BE KOPUCTE 3a Jieuewe IIyhHux OoJjiecTd, mpexianae u
Kallyba, ITO je CIMYHA MEIUIIMHCKA ynorpeba y nopehemy ca HammM ucTpaxkuBameM. McTu
ayTOpH HaBOJe yrnoTpedy Kope 30Be y Jieuemhy paHa, IITO je Apyraudja MEAULIUHCKA IpUMEHa Y

OAHOCY Ha HallI€ UCTPAKHNBALC.

Pieroni, Ibraliu, Abbasi and Papjani-Toska (2015) cy mpujaBunm ynorpedy Kope 30Be
MPOTUB yIaja KOKe W paHa, MTO cy Omie Japyraddje NpuUMeHe y Topehemy ca Hammm

HCTPAKUBAHEM.

Saric-Kundalic, Mazic, Djerzic, and Kerleta-Tuzovic (2016) Hamomumy na ce 30Ba
KOPUCTH HW3HyTpa TMPOTUB TPOBama, JAHjapeje, XEMOpOWIa, CpuYaHHX Teroda, mpodiema ca
CIlyXOM, IJ1aB000JbE, 3a MpeunithaBamke KPBH M PEryJINcamke MOKPEHa, Kao U CHOJbHY YHoTpely
MIPOTHB CIIOJhALIHUX YMPEBA, IITO Cy CBE OWMJIE pa3iiMyUTe MEAUIMHCKE ynorpede y mopehemy
ca HamoMm crtyaujoM. Mctu aytopu mnomumy ymnoTpeOy 30Be MPOTHB MpoOaBHUX Terooa,

OpoHXHTHCA, TPEXJIAZIE U KalllJba, IITO Cy OUJIe CIIMYHE MPUMEHE Kao Y Halllo] CTYIUjH.

Tsioutsiou et al. (2019) momumy yHyTpammy ynoTpeOy LBETOBa 30BE MPOTUB ymaie
JMCajHUX TyTeBa, KalllJba M Kao SKCIIEKTOPAHC, IUTO Cy OWje CIMYHEe MEAWIMHCKE MPUMEHE Y
nopehemy ca HamoMm ctyaujoM. VICTH ayTopu OMUIbY CIIOJBbALILY YyIIOTpeOy Kope cTabsbHKe, ca
BOCKOM M MAacIMHOBHM YyJbEM 32 HAHOILICHE Ha ITOCEKOTHHE, ONIEKOTHHE M paHe, IITO cy Ouie

pa3ianurTe MEAULIMHCKE yHoTpeOe y OAHOCY Ha Hallly CTYAH]Y.

Mateji¢ et al. (2020) moMumy 3a CBPJBUIIKA U TUMOYKH Kpaj yrmoTpeOy IBETOBA 30BE 3a
JeYyerhe Kalljba, OPOHXUTUCA U APXTABHIIE, LITO Cy OWIIe CIIMYHE MPUMEHE Kao Y HaIloj CTYAUjH.
Hctu aytopu cy 3a0enexuian ynorpedy npoTHB HHOUIIMPAHUX paHa, aKHU U 32 JIEYCHE HEPBO3E,

ITO Cy OmIe Apyraurje MeTUIIMHCKE IPUMEHE y OJHOCY Ha Hallle UCTPaKUBAIbE.

Zivkovié et al. (2020) u3BecTHIN Cy O YIIOTPeOH IBETOBA Ga3re IPOTHB IPO3HHUILE, IITO je

Owna cnuvHa TpuMeHa y mopehemy ca HamoMm cTyaujoMm. VICTH ayTopu MOMHBY YIOTpeOy
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IUIO/IOBA 30BE MPOTUB OyOpexHUX Teroda, Kao U ynoTpedy jucTa y jJeuemy meheprne 6onectu u
npeuynmhaBama KpBH, ITO Cy OWie Ipyradvje MEAWIMHCKE MPHUMEHE y mopehemy ca Hammm

HUCTPAKUBAEKHCM.

Ha mnoapyujy ommrune Illtprime, wucnuranumm cy HaBeau ymnorpeOy 30Be Kao
AaHTUPEYMaTHKa, 3a JICUCHC KOXKHHX O0JiecTH (akHe W OO0JIeCTH JiMIa), MPOTHB OINCKOTHHA,
rnaBoboske, u 3a ommre 3apaBibe (Mustafa, Hajdari, Pulaj, Quave and Pieroni, 2020). Ose
MIPUMEHE Cy Ce PA3JIMKOBAJIe OJ] pe3yJiTara Halllel HCTPaKHWBama. VICTH ayTopu Cy MOMEHYIJId U
MEIUIIMHCKY yHoTpedy MPOTHB PECIUPATOPHUX OONECTH, ITO je OWiia CIMYHA METUITMHCKA

ynotpeba y nopehemwy ca HalllMM UCTPaKUBAHEM.

Luczaj, Jug-Dujakovi¢, Dolina, Jericevi¢, and Vitasovi¢-Kosi¢ (2021) nanmomumy 1a ce
Sambucus nigra KopHCTH 3a pecnupaTopHe npoOieme U HMH(pEKuuje, WTO Cy Ouse CiauyHe
IpUMEHE Kao y Haioj cryauju. Mctu aytopu ¢y MOMEeHyIH U IpUMeHy 3a O0osiecTH Oemmke u 3a

yuiheme KpBU, HITO je OUII0O pa3IMuuTO y OJJHOCY Ha Hallle HCTPAKUBAKE.

3AKJBYYHAK

30Ba KMMa paA3HOBPCHY IMPUMEHY M Hrpa HWHTETPAIHY YJIOTY Yy TPaIUIMOHAIHO]
MEIWIMHYN, KYJIMHAPCTBY W KYJITypHUM TIpakcaMa IIHPOM cBeTa. ETHOOOTaHWYKH W
eTHO(apMaKOJIONIKA 3Ha4yaj OBE OWJbKE HarjamiaBa TpajHy Be3y u3Mel)y mpupojnie u JbyACKOT
Onmarocrama.

Pesynratu mokasyjy na ce S. nigra BEKOBHMa KOPHUCTWIIA Yy JIeU€HY Pa3HUX OOJECTH.
Hbenn 1BeToBH ce Ha UCTPAKMBAHOM IOJIPYYjy KOPHCTE 3a CIpPaBJbambe MPUPOJHUX JIEKOBA 32
pecniupaTopHe mopemehaje, mpexiany, Kamiasb, BUCOKY TeMreparypy W mnopemehaje Bapema.
busbka nMa KyaTypHu 3Hayaj y peruoHy Crape manu"e y CpOuju rie cy Hajlno3HaTuje
KyJIMHapCKe NMpUMEHe 30B€ 3a NPUIIPEMy IIEMOBa, BMHA, COKOBa M uajeBa. OBa CTyaHja Kpo3
cBeoOyXBaTaH TpErJIe]l JINTEpPAType yKazyje Ha TMOTCHIHjadl 30BE Kao BPEIHOT HU3BOpa
OMOAaKTUBHUX JEMIbCHA 3a TPUMEHY Yy CaBpeMeHO] dapmaleyTckoj W TpexpaMOeHo]
UHAYCTPUjU  300r HAy4YHO  TOTBPHCHHUX  AHTUBUPYCHHX, HWMYHOMOJYJATOPHHX U
AHTHOKCHUJIATUBHUX CBOjCTaBa. DHMOAKTUBHU CAaCTOjIM y pa3TUYUTAM JCIIOBUMAa OWJBKE Cy
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noceOHO 3Ha4yajHU 300T MOTEHLHUjaIHE NMpHUMEHe Yy TepameyTcke cBpxe. OBO HCTpaKMBambe
KOoHconmayje nocrojeha eTHOOOTaHWYKa 3HAMa W Harjiamasa rmorpedy 3a OAp>KMBUM HaropuMa

3a OUyBame, Kako Ou ce o0e30emuia CTaiHa JOCTYITHOCT OBOT BPEHOT OOTaHWUYKOT pecypca.

3axBasiHMIA:
OBo ucTpakuBame je 1eo npojekra: ETHodapmakoomka cryauja jyrouctoune Cpouje,

0-02-17, y3 moapiiky Cpricke akajieMHuje HayKa U YMETHOCTH.

[Mpumibeno / Received on 07. 10. 2023.
Pesummpano / Revised on 31. 10. 2023.
[Tpuxsaheno / Accepted on 06. 11. 2023.
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Abstract: M. myrtifolia Boiss. & Hohen. is a strongly aromatic, endemic plant from the
Lamiaceae family. The main compounds in the volatile fraction of M. myrtifolia are B-
caryophyllene and caryophyllene oxide. Regarding the non-volatile fraction, the main
compounds detected in the aqueous and methanol extracts are rosmarinic, syringic, chlorogenic,
and caffeic acids, while the main compounds in the ethyl acetate extract are rosmarinic acid and
apigenin. The essential oil of M. myrtifolia shows moderate antioxidant activity, while the
aqueous and methanol extracts are characterized by extremely good antioxidant activity. The
methanolic extract of M. myrtifolia and its phenolic compounds show remarkable antidepressant
activities in in vivo and in vitro tests. It was found that the extracts, as well as the essential oil,
can significantly inhibit the activity of a-amylase and tyrosinase. Also, it was confirmed that M.

myrtifolia decoctions have antifungal activity against Penicillium digitatum and Botritis cinerea.

Keywords: Micromeria myrtifolia, volatile compounds, non-volatile compounds,

biological activity
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INTRODUCTION

Micromeria myrtifolia Boiss. & Hohen. (Syn: Satureja myrtifolia [Boiss. & Hohen.]
Greuter & Burdet) is a medicinal, strongly aromatic, and endemic plant from the Lamiaceae
family. In Turkish folk medicine, M. myrtifolia has been used as a carminative, to improve
appetite and relieve pain, such as stomach ache. In ethnomedicine, M. myrtifolia, together with
Ruta chalapensis L., is used for digestive disorders, to regulate the nervous system, headaches,
and

liver diseases. In Lebanon, this plant was used in traditional medicine to treat pneumonia,
respiratory infections, cough, stomach pain, mouth ulcers, and gastritis. The following
applications are also mentioned: cardiotonic, febrifuge, diuretic, expectorant and antiseptic
(Zebib, Beyrouthy, Safi, & Merah, 2015; Zebib & Merah, 2017).

Micromeria myrtifolia is a perennial herbaceous plant, grows to a height of 15-60 cm,
covered with glandular and non-glandular hairs. The stems are numerous and upright. The leaves
are dorsoventral and hemispherical, with a short petiole, and the verticillasters are many-
flowered. The calyx is cylindrical, sizes from 3 to 3.5 mm; the petals are purple-pink in color and
about 5 mm long (Bacanak, 2006; Formisano, Oliviero, Rigano, Saab, & Senatore, 2014; Zebib
& Merah, 2017). The plant blooms from May to July and mainly grows on sunny and stony
slopes and rock crevices. M. myrifolia is present in the Eastern Mediterranean regions (Turkey,
Crete, Karpathos, Cyprus, Greece, Palestine, Jordan, Egypt, Lebanon, and Syria) (Bacanak,
2006; Zebib et al., 2015).

The aim of this paper is to review all available studies that primarily refer to the chemical
composition of M. myrtifolia, both volatile and non-volatile fractions, as well as it’s biological

activities.

CHEMICAL COMPOSITION
Volatile components from essential oil

The most abundant component of M. myrtifolia essential oil is the sesquiterpene
hydrocarbon B-caryophyllene, ranging between 8.99 and 42.56% of total volume, followed by
the oxygenated sesquiterpene caryophyllene oxide, ranging between 10.65 and 33.9% (Table 1).
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Table 1. List of bioactive volatile compounds from M. myrtifolia essential oil

X ]

2,2 E § 2 =3

ggz gz T L &%

Compounds T .0K Q ] = . e

2 5 3 ) £ k> g 3

) o & = N % N
= %)

o-pinene 0.09 0.1 0.1 1.2 t -
camphene 0.01 - - 0.2 - -
sabinene t 0.1 0.1 t - -
p-pinene 0.15 t 0.3 0.4 t -
p-cymene 0.03 - - 0.4 0.11 -
limonene 0.29 0.2 t 0.2 1.66 -
y-terpinene 0.06 - t 0.1 0.44 -
myrcene 0.03 0.2 t - t -
v-selinene 2.32 - - - - -
linalool 0.94 - - 1.1 0.11 4.7
camphor 0.17 - - 0.2 - -
borneol - - - 0.3 t -
1,8-cineole 0.01 t t - - -
isomenthone - 0.1 t - - -
verbenone - t 0.8 - - -
a-cubebene - - - - 0.11 0.7
0-copaene 2.30 6.0 T 43 0.66 17.9
p-bourbonene 0.03 2.2 t 0.3 0.22 0.2
p-caryophyllene 42.56 40.5 32.0 155 8.99 40.8
pulegone - 33 4.6 - - -
piperitone oxide - 35 t - - -
piperitone - 1.6 t - - -
piperitenone - 4.6 24 - - -
piperitone oxide - 0.9 1.5 - - -
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p-copaene - - - 0.5 - -
trans-o-bergamotene - - - 0.2 0.22 -
v-elemene 0.38 - - 0.2 - -
(E)-p-farnesene - - - 0.8 - -
o-humulene 3.01 33 2.0 2.8 - 2.8
germacrene D 7.0 - t 4.9 0.11 1.9
germacrene B - - - - - 1.3
y-muurolene - 0.7 8.4 T - -
ar-curcumene 0.61 - - 0.8 - -
o-amorphene - - - 0.6 - -
valencene - - - 0.7 - -
o-muurolene 1.03 - - 0.3 - -
a-calacorene - - - 0.2 - 1.0
o-cadinene 6.99 6.4 35 - 0.88 32
p-cubebene 1.02 - - - - 53
v-bourbonene - - - - 0.22 -
germacrane D-4-ol - - 1.8 - - -
(E)-nerolidol - - 1.8 - - -
spathulenol 0.14 - - 1.2 - -
caryophyllene oxide - 18.6 339 14.8 10.65  13.58
caryophylla-3,8(13)-dien-5a-ol - - - 0.9 - -
caryophylla-3,8(13)-dien-5-ol - - - 5.5 - -
sesquisabinene hydrate - - - 0.7 - -
t-cadinol - - - 0.6 - -
a-cadinol - - - 0.3 - 1.8
o-cadinol - - - - - 0.9
cadalene - - - - - 13
thymol - 0,3 t 2.6 9.65 -
carvacrol 0.72 - - 2.8 0.66 -
eugenol - - - 04 - -
v-dodecalactone - - - 1.0 - -
pentadecanoic acid - - - 2.0 - -
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hexadecanoic acid - - - 10.8 4.2 -

9,12-octadecadienoic acid - - - 2.3 - -
nonanal 0.19 - - 0.3 - -
decanal 0.28 - - 0.2 - -
hexahydrofarnesyl acetone - - - 1.9 - -
octadecane - - - - 0.66 -
nonadecane - - - - 4.32 -
heneicosane - - - - 5.99 -
docosane - - - - 7.65 -
tricosane - - - - 13.65 -
tetracosane - - - - 12.31 -
pentacosane - - - 0.5 3.88 -
hexacosane - - - 0.1 3.88 -
heptacosane - - - 0.6 1.99 -
octacosane - - - 0.1 0.99 -
nonacosane - - - 0.9 0.99 -
Qil content 0.03 0.101  0.093 0.24 1.25 0.2

t-in traces, A - Anatolia, T - Tekirgad

Ozek et al. (1992) obtained a very low yield of oil (0.03%) from plant material collected
in Bilecik (Turkey), as the main compounds they identified were B-caryophyllene (42.56%) and
caryophyllene oxide (8.69%). Carik¢t (2013) analyzed M. myrtifolia oil from Antalya and
Tekirgad (Turkey), and the main compounds were B-caryophyllene (40.5%) and caryophyllene
oxide (33.9%). Also, Sarikurkcu et al. (2019) analyzed the essential oil of plant material from
Turkey, and as the most abundant components, they identified sesquiterpene hydrocarbons, -
caryophyllene (40.8%) and a-copene (17.9%), while oxygenated sesquiterpene caryophyllene
oxide (13.5%) was in third place. According to Formisano et al. (2014), the main compounds of
M. myrtifolia essential oil from Lebanon were again -caryophyllene (15.5%) and caryophyllene
oxide (14.8%). However, in the work of Zebib et al. (2015), the main compounds of the essential

oil of the same species from Lebanon were the hydrocarbons tricosane (13.68%) and tetracosane
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(12.31%), while B-caryophyllene and caryophyllene oxide were represented in a smaller
percentage (8.99 and 10.65%) (Table 1).

It should be noted that the chemical composition of essential oils is variable and depends
on many factors. One of the main factors influencing the production and accumulation of
essential oils is the ontogenetic stage of plant, organ, or tissue development. Also, the
biosynthesis of essential oils is influenced by environmental factors such as photoperiod, light
quality, temperature, soil composition, water supply, and seasonal and climatic changes

(Sangwan, N., Farooqi, Shabih, & Sangwan, R., 2001).

Non-volatile compounds from extracts

So far, aqueous, methanolic and ethylacetate extracts of M. myrtifolia have been studied
in terms of chemical composition (Table 2). The main components detected in the aqueous and
methanol extracts were rosmarinic, syringic, chlorogenic and caffeic acids. However, in the ethyl
acetate extract, rosmarinic acid and apigenin were identified as the main compounds (Sarikurkcu,

C., Hanine, Sarikurkcu, R.B., Sarikurkcu, R.T. & Amarowicz, 2020).

Table 2. Amounts (ug/g) of selected non-volatile compounds in M. myrtifolia extracts (Sarikurkcu et al.,

2020)

Compounds Water Ethyl acetate Methanol
gallic acid 3.14+0.02 1.05+0.06 16.95+0.15
protocatechuic acid 68.90 = 0.47 9.16 £0.59 83.87+£1.11
3,4-dihydroxyphenylacetic acid 29.48 £0.21 nd 8.79+0.34
chlorogenic acid 258.39 +0.74 8.15+2.88 24.08 +2.58
2,5-dihydroxybenzoic acid 8.78 £1.18 nd 12.55 +0.65
4-hydroxybenzoic acid 9.53+0.14 18.31£0.25 27.38+£0.02
caffeic acid 93.96 +1.42 11.06 +0.46 233.35+10.38
vanillic acid 9.73+0.86 3.49+0.01 18.46 £0.70
syringic acid 231.96 +1.57 6.40 +0.02 146.03 +£7.83
3-hydroxybenzoic acid 0.80+0.01 nd 1.03 £ 0.01
verbascoside 2.86 £0.04 1.82 +£0.06 4.71+0.07
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p-coumaric acid 0.70 £ 0.09 1.99 +0.25 8.16 =041
ferulic acid 3.13+0.08 1.88 +0.08 8.76 £0.24
luteolin 7-glucoside nd nd 9.97+0.14
hesperidin 1.13+0.12 nd 1.50+0.27
hyperoside 7.63 £0.83 0.69 +£0.05 13.24 +0.31
rosmarinic acid 17.814 +28.08 91.11 +£1.52 26.336 +240.67
apigenin 7-glucoside 13.45+1.89 0.28 £0.04 32.52+3.99
quercetin nd 5.68+1.13 nd
luteolin 4.59+£0.39 1.59+0.15 9.88 £0.20
apigenin 0.44 +0.30 33.01 +£0.13 33.46 £ 0.07

nd — not detected

Bold numbers signify the most common components

BIOLOGICAL ACTIVITY
Biological activity of essential oil
Antioxidant activity

The antioxidant activity of the oil was tested by different methods. M. mirtifolia oil
showed a lower but still significant activity in comparison to known antioxidants, butylated
hydroxyanisole (BHA) and disodium edetate (EDTA), which were used as positive controls. The
oil was very successful in the B-carotene bleaching test, very close to butylated hydroxyanisole.
Moreover, the oil was able to scavenge stable radicals, which were tested through DPPH and
ABTS assays, reaching ICso values of 25.36 and 54.06 mg/1 (Sarikurkcu et al., 2019).
Enzyme inhibition

The inhibitory effects of the extracts on the enzymes a-amylase and tyrosinase were
studied. The essential oil of this aromatic species has significant inhibitory effects against a-

amylase and tyrosinase, reaching ICso values of 1.89 and 1.65 mg/1 (Sarikurkcu et al., 2019).

Biological activity of extract
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Antioxidant activity

The methanolic extract of M. mirtifolia was shown to be highly effective in inactivating
DPPH radicals (1.35 mmol TE/L) and had higher activity than the hexane and chloroform
extracts. Also, it was effective in reducing Fe" in the FRAP test (2.43 mmol TE/L) (Formisano et
al., 2014).

Aqueous and methanol extracts proved to be very effective in inactivating ABTS (866.32
and 270.41 mg TE/g) and DPPH (608.23 and 253.25 mg TE/g) radicals. On the other hand, the
ethyl acetate extract had very low activity in both tests. The aqueous extract had a higher total
antioxidant capacity (according to the phosphomolybdenum test) than the methanol and ethyl
acetate extracts. However, unlike other tests, the highest iron ion chelating activity was found in
the ethanolic extract (16.77 mg EDTAE/g), followed by the methanolic (11.57 EDTAE/g) and
aqueous extract (7.97 EDTAE/g). Data obtained from CUPRAC and FRAP reduction tests show
that the aqueous extract had approximately 2 times higher activity than the methanolic extract,
while the ethyl acetate extract showed the lowest activity (Sarikurkcu et al., 2020).
Antidepressant activity

The antidepressant activity of extracts (n-hexane, ethyl acetate and methanol) of M.
mirtifolia was tested using several in vivo and in vitro experimental models of depression. The
methanolic extract proved to be the most effective. The active components of this extract were
isolated and identified using various chromatographic separation techniques. According to the
results, rosmarinic acid, myricetin, apigenin, and naringenin showed statistically significant
activity on forced swimming test and tetrabenazine-induced ptosis models (a drooping of the
eyelids), whereas only rosmarinic acid showed statistically significant activity on the tail
suspension test. Apigenin displayed the highest inhibitory activity on MAO A and B enzymes,
which are known to play an active role in the pathogenesis of depression. Methanol extract
inhibited MAO-A and MAO-B enzymes with ICso values of 4.7 and 1.4 mg/l (Akkol, Dereli, &
Ilhan, 2019).

Enzyme inhibition

The methanol extract of M. mirtifolia significantly inhibited the a-amylase (354.99 mg
ACE/g) compared to the ethyl acetate extract (266.44 mg ACE/g), while the water extract had
the lowest inhibitory activity (28.57 mg ACE/g). However, it was determined that the inhibitory
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activity of the methanolic extract (256.54 mg ACE/g) on tyrosinase was higher compared to the
aqueous extract (158.68 mg ACE/g) and the ethyl acetate extract (114.19 mg ACE/g). One of the
possible reasons that can explain the observed differences is that the components of the M.
mirtifolia extract, which exhibit inhibitory activity against a-amylase and tyrosinase, were more
soluble in methanol compared to other applied solvents (Sarikurkcu et al., 2020).
Antifugal activity

The antifungal effect of M. mirtifolia decoctions was tested against Alternaria alternata,
Aspergillus niger, Aspergillus parasiticus, Botritis cinerea, Fusarium okisporum f.sp. melonis
and Penicillium digitatum. Different decoction concentrations are used (50, 66, 75 and 80%).
The decoctions had an inhibitory effect only on P. digitatum and B. cinerea. It is assumed that
the application of higher concentrations of the decoction would inhibit mycelial growth of

microorganisms (Ozcan, 1999).

CONCLUSION

This review summarized the available information on the chemical composition and
biological activity of the essential oil and extracts of M. myrtifolia. Previous studies indicate that
M. myrtifolia has good biological potential, showing antioxidant, antifungal and antidepressant
activity. Considering the current research and the growing interest of the industry in replacing
synthetic chemicals with natural products with bioactive properties of plant origin, this plant
appears to be a promising source of diverse biologically active compounds. However, it is
necessary to conduct further studies in order to completely understand the biological potential of

this plant species.
Acknowledgment: The research was supported by the Ministry of Science, Technological

Development and Innovation of the Republic of Serbia, Contract No. 451-03-47/2023-01/
200124.
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Micromeria myrtifolia Boiss. & Hohen. - xemujcku cactaB 1 0M0JI0IIKA

AKTHUBHOCT

Munura M. Tasnosuh'™
'Yuupepsurer y Humy, Ilpupoaso-marematuuku daxynret, Bumerpazcka 33, 18000 Huu,
Cpbuja

" AyTop 3a kopecnonaeHuujy: milica.pavlovic2@pmf.edu.rs

Caxerak: M. myrtifolia Boiss. & Hohen. je jako apomarnyHa, eHIeMUYHA OWJbKA W3
nopoautie Lamiaceae. Kao rnaBHe komnoHeHTe ucnapspuBe dhpakuuje M. myrtifolia, n3nsajajy
ce P-xapuodunern u kapuodunen oxcua. Illto ce Thye HewcmapibuBe (Qpakiyje, TIaBHE
KOMITIOHEHTE JIETEKTOBAaHE Y BOJCHOM M METAHOJHOM €KCTPaKTy Cy PO3MapHHCKA, CHPUHTHHCKA,
XJIOporeHa W Ko(eWHCKa KHCEJIHHA, JIOK Cy TJIaBHA jCIUbCHha Y CTHJIAETAaTHOM EKCTPAKTy
pO3MapHHCKAa KHUCEIWHA | amnureHuH. ETapcko yibe M. myrtifolia mokasyje yMmepeHO
AHTUOKCHJIATHBHO JIEJIOBamE, JIOK Ca JIpyre CTpaHe, BOACHU M METAHOJIHH EKCTPAKT OIJIUKYje
n3y3eTHO 00pa aHTHOKCHAATHBHA aKTHBHOCT. MeTaHOMHM eKcTpakt M. myrtifolia m mwerosa

(deHoTHa jenubemha UCTI0JhaBajy U3BAHPEIHE aHTUIACTIPECUBHE aKTUBHOCTH Y in VIVOo W in Vitro
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TECTOBUMA. Y CTAHOBJBEHO j€ U J]a €KCTPAKTH, Ka0 U €TAPCKO yJbe, MOTY 3Ha4ajHO J1a HHXUOUpPa]jy
aKTUBHOCT €H3WMa O-aMWia3e W TuposmHasze. Takolhe, yrBheno je ma aexoktu M. myrtifolia
nmoceayjy aHTU(yHTaIHY aKTUBHOCT POTUB Penicillium digitatum v Botritis cinerea.

Kibyune peum: Micromeria myrtifolia, ucnap/biBe KOMIIOHEHTE, HEHUCHAapJbUBE

KOMIIOHCHTC, OHOJIOIIKA AKTUBHOCT

YBOJ

Micromeria myrtifolia Boiss. & Hohen. (Cun: Satureja myrtifolia [Boiss. & Hohen.]
Greuter & Burdet) je nexoBuTa, jako apoMaTU4Ha M eHASMUYHA OMIbKa U3 nopoauie Lamiaceae.
VY Typckoj HapomHO] MenuiuHu, M. myrtifolia je xopumnrheHa Ka0 KapMUHATHUB, 32 MOOOJBIIAE
ameTuTa ¥ 3a yOnakaBame 00J0Ba, Kao mTO je 00J1 y cromMaky. Y eTHoMenuuuuu M. myrtifolia
ce 3ajedHo ca BpcToM Ruta chalapensis L. xopucTu kol mpoOaBHUX CMETH-H, 32 PEryJaiujy
HEpBHOI CHCTE€Ma, KOJ TjaBoOojba U obOoJsbema jerpe. Y Jlubany ce oBa Ousbka y
TPaIUIIMOHATHO] MEIUIIMHNA KOPHCTWIIA 32 JICYCHE IMHEYMOHH]e, PECIHpaTOpHUX HH(]EKIHja,
Kallba, 00JI0Ba y CTOMaKy, uupa y yctuma, ractputuca. [lomumwy ce u cinenehe meHe nmpuMeHe:
KapMOTOHMK, (GeOpudyr, TUypeTuk, eKcleKkropaHc, aHtucentuk (Zebib, Beyrouthy, Safi, &
Merah, 2015; Zebib & Merah, 2017).

Micromeria myrtifolia je Bumeromumma 3e/bacTa OWIbKa, BUCHHE o1 15 mo 60 cm,
MIPEKPHUBEHA JKJIE3JaHUM M HeXIIe3aHuM jyiauniiama. Cradieuke cy OpojHe, ycrpaBHe. JIucTtou
Cy JIOp30BEHTPAJHM U XEMHUC(PEpPUYHH, Ca KpPaTKOM IE€TEJbKOM, BEPTULMIACTEPH CY
MHOTOLBETHH. Yammua HMIMHIpUYHA, BelWduHe o 3 10 3,5 mm, KpyHUYHH Juctuhu cy
JpyOugacto pyxuuacte 6oje, nyru oko 5 mm (Bacanak, 2006; Formisano, Oliviero, Rigano,
Saab, & Senatore, 2014; Zebib & Merah, 2017). buspka 1iBeTa o1 Maja 10 jynia. YTIIaBHOM pacTe
Ha OCyHYaHMM M KaMEHWTUM NaJuMHaMa M MyKOTHHama CTeHa. 3acTyIlJb€Ha je Y peruoHuMma
ucrounor Menutepana (Typcka, Kput, Kapnaroc, Kunap, I'puka, [lanectuna, Jopaan, Erumnar,
JIuban u Cupuja) (Bacanak, 2006; Zebib et al., 2015).

[{use oBOT paja je mperiiea JOCTYIHE JIUTepaType Koja ce MPBEHCTBEHO 0aBe XEMU|CKUM
cactaBoM M. myrtifolia, kako WCIapJbUBOM TaKO W HEUCMAPJbUBOM (paKIHUjoM, Kao |

OMOJIOIIKHUM aKTUBHOCTHMA.
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Xemujcku cactas
Hcnap.wvuee komnonenme u3z emapckoe yoa

Haj3actynsbeHnja KOMIIOHEHTa eTapckor yiba M. myrtifolia jecte cecKBUTEpPIIEHCKU
VIJbOBOJOHUK [-kapuoduieH, y pacrnoHy oxa 8,99 mo 42,56%, a TOTOM OKCHUT€HHUCAHU

CECKBHTEPIICH KapuOopUICH OKCH, y pactiony ox 10,65 mo 33,9% (tabena 1).

TaGena 1. JIucta OMOKTUBHUX UCTIAPJHEUBUX KOMIIOHEHTH €TapCcKor yiba M. myrtifolia

s 2

3 < = S nt g o

g s & 4 8] %3

E 2 z = s = S

Kommnonente E .« S o = = g

% 9 g 5 = ° o o

< 8 = = g = i =

S5 & 0 % Z3

o O o 5 N = N
s
= 7))

O-TIHHEH 0,09 0,1 0,1 1,2 T -
kamben 0,01 - - 0,2 - -
ca0uHeH T 0,1 0,1 T - -
p-nunen 0,15 T 0,3 0,4 T -
p-UMMeH 0,03 - - 0.4 0,11 -
JMMOHEH 0,29 0,2 T 0,2 1,66 -
Y-TepIUuHEeH 0,06 - T 0,1 0,44 -
MUPIEH 0,03 0,2 T - T -
Y-caJIuHEeH 2,32 - - - - -
JIMHAJIOJI 0,94 - - 1,1 0,11 47
kamdop 0,17 - - 0,2 - -
O0opHeo - - - 0,3 T -
1,8-nmneon 0,01 T T - - -
H30MEHTOH - 0,1 T - - -
BepOEeHOH - T 0,8 - - -
0-KyOedeH - - - - 0,11 0,7
0-KOTeH 2,30 6,0 T 4,3 0,66 17,9
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p-oypooHen 0,03 2.2 T 0,3 0,22 0,2
p-xapuoduiien 42,56 40,5 32,0 15,5 8,99 40,8
myJIeroH - 3,3 4.6 - - -
NHUIIEPUTOH OKCH] - 3,5 T - - -
MHUIEPUTOH - 1,6 T - - -
NHUIIEPUTECHOH - 4.6 2.4 - - _
NUNEPUTEHOH OKCHT - 0,9 1,5 - - -
p-xomen - - - 0,5 - -
mpanc-0-0epramMmoTeH - - - 0,2 0,22 -
Y-eJIeMeH 0,38 - - 0,2 - -
(E)-B-dpapnesen - - - 0,8 - -
O-XyMYJICH 3,01 33 2,0 2.8 - 2.8
repmakpes /| 7,0 - T 49 0,11 1,9
repMakpen b - - - - - 1,3
Y-MYPpOJieH - 0,7 8,4 T - -
ap-KypKyMeH 0,61 - - 0,8 - -
a-amopdeH - - - 0,6 - -
BaJIEHIIEH - - - 0,7 - -
O0-MYPOJICH 1,03 - - 0,3 - -
0-KaJIaKOpeH - - - 0,2 - 1,0
O0-KaJanHeH 6,99 6.4 3,5 - 0,88 32
p-xy0eben 1,02 - - - - 53
v-0ypOoHeH - - - - 0,22 -
repmakpens /[-4-on - - 1,8 - - -
(E)-neposmaon - - - 0,9 - -
CIATYJICHOJI 0,14 - - 1,2 - -
KapUO(UIeH-0KCH]L - 18,6 33,9 14,8 10,65 13,58
kapuopuia-3,8(13)-nueH-Sa-oa - - - 0,9 - -
kapuopuiaa-3,8(13)-nuen-5p-oa - - - 5,5 - -
cecKucaOMHeH XuapaT - - - 0,7 - -
T-KaJMHOJI - - - 0,6 - -
O-KQTUHOJI - - - 0,3 - 1,8
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O-KaUHOJI - - - - - 0,9

KajajieH - - - - - 1,3
THMOJI - 0,3 T 2,6 9,65 -
KapBaKpoJl 0,72 - - 2.8 0,66 -
eyreHoJ - - - 0,4 - -
Y-104eJAKTOH - - - 1,0 - -
NMEeHTAeKAHCKA KHCEeJIHHA - - - 2,0 - -
XeKcaJeKaHCKa KHCeJINHA - - - 10,8 421 -
9,12-0KTaieKaHCKA KHCEJIHHA - - - 2.3 - -
HOHAHAJI 0,19 - - 0,3 - -
JeKaHAaJI 0,28 - - 0,2 - -
xXeKkcaxuapogapHe3n1 aUeTOH - - - 1,9 - -
OKTaJeKaH - - - - 0,66 -
HOHAJEeKaH - - - - 432 -
XeHEeMKOCaH - - - - 5,99 -
JOKOCaH - - - - 7,65 -
TPUKOCAH - - - - 13,65 -
TETPAKOCAH - - - - 12,31 -
MEeHTAKOCAH - - - 0,5 - -
XEeKCAKOCaH - - - 0,1 - -
XeNnTaKocaH - - - 0,6 - -
OKTaKOCaH - - - 0,1 - -
HOHAKOCAH - - - 0,9 - -
Canp:kaj yba 0,03 0,101 0,093 0,24 1,25 0,2

T-y TparoBuma, A - Anagonuja, T — Tekupran

Ozek et al. (1992) cy nobunu Beoma Manu npuHoc yJba (0,03%) u3 6uspHOr Matepujaia
cakymsseHor y buneunky (Typcka), kao riaBHa jenumema uAeHTU(GUKOBAIU Cy [-KaproduieH
(42,56%) u xapuodunen okcun (8,69%). Carik¢1 (2013) je ananmusupao ymwe M. myrtifolia n3
Anrammje u Tekumprama (Typcka), miaBHa jeaumema Owia cy P-kapuodwuneH (40,5%) u
kapuoduien oxcun (33,9%). Taxohe, Sarikurkcu et al. (2019) ananuzupanu cy eTapcko yibe
OwbHOr Marepwjasnia U3 Typcke, U Kao Haj3aCTyIMJbEHH]j€ KOMIIOHEHTE HIECHTU(PUKOBAIH CYy
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CECKBHUTEPIICHCKE yIibOBOAOHUKE, B-kapuoduier (40,8%) u a-xomen (17,9%), nok ce Ha Tpehem
MECTY TIO 3aCTYIJbEHOCTH HAJIA3M0 OKCHUTCHHCAHH CeCKBUTEpIeH kapuodpuineH okcuna (13,5%).
IIpema Formisano et al. (2014) rnaBHa jenumerma eTapckor yiba M. myrtifolia w3 JlubGana
noHoBo cy Owin P-xapuodunen (15,5%) u kapuodpunen oxcuna (14,8%). Mehytum, y pany
Zebibet al. (2015) rmaBHa jeaumema eTapcKor yiba wucte Bpere u3 Jlubana Owmma cy
yriboBoiOHUIIM TpuKko3aH (13,68%) u Tterpako3an (12,31%), mox cy p-kapuodunen u
Kapuo(uiieH OKCH OMIIM 3aCTYIJbEHH y MambeM MpoleHTy (8,99 u 10,65%) (tabena 1).

Tpeba HamOMEHYTH Ja je XEMH]CKH CacTaB €TapCKUX yJba BapujaOHIIaH U 3aBUCH O]I
MHOro ¢axTtopa. Jeman on TJaBHUX (akTopa KOjH yTWYe Ha MPOAYKLUH]Y U aKyMyJauujy
eTapCKUX yJba j€ OHTOTCHETCKH CTaaujyM pa3Buha Ouipke, opraHa wiaM TKuBa. Takohe, Ha
OMOCHHTE3y €TapCKUX yJba YyTHUy U (AaKTOPH CpeuHE Kao IMTO Cy: (HOTOMEPHOJ], KBATUTET
CBETJIOCTH, TEMIIepaTypa, CacTaB 3E€MJBHUINTA, CHAOJEBEHOCT BOJIOM, CE30HCKE M KJIMMATCKe

npomene (Sangwan, N., Farooqi, Shabih, & Sangwan, R., 2001).

Heucnap.buse komnonenme u3 ekcmpaxama

Jlo caga cy mpoydaBaHU BOJICHW, METAHOJIHH U ETWJIALICTATHU €KCTpakT M. myrtifolia y
MOTJIEZly XEMHUJCKOT cactaBa (Tabenma 2). ['laBHE KOMITOHEHTE JETCKTOBAaHE Y BOJCHOM U
METAaHOJHOM €KCTPaKkTy Ouje Ccy pO3MapuHCKA, CHUPHUHTUHCKA, XJIOpOreHa U KodewHcka
kucenuHa. MehyTuMm, y eTualneTaTHOM EKCTPAKTy PO3MapUHCKAa KHCEJIMHA W alUuIreHUH Cy
naeHTU(OUKOBAHU Kao riaBHa jenumema (Sarikurkcu, C., Hanine, Sarikurkcu, R.B., Sarikurkcu,

R.T. & Amarowicz, 2020).

Tabena 2. Konmnunne (pg/g) onadbpaHux HeUCIIapJbUBUX KOMIIOHEHTH Y eKcTpakTuma M. myrtifolia

(Sarikurkcu et al., 2020)

Kommnonenre BO/A eTHJIAleTaT MeTaHOJI

rajJJHAa KHCeJINHA 3,14+ 0,02 1,05 £ 0,06 16,95 +£0,15
NMPOTOKATEXYMHCKA KHCEJIMHA 68,90 + 0,47 9,16 +£0,59 83,87+ 1,11
3,4-nuxuapokcudennincupherna kuceauna 29,48 +£ 0,21 HJI 8,79 +0,34
XJIOPOreHa KuceJIuHa 258,39 + 0,74 8,15+2,88 24,08 £2,58
2,5 nuxuapodeH30jeBa KuceJInHa 8,78+ 1,18 HJI 12,55+ 0,65
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4-XuaApoKcHOeH30jeBa KICeJINHA 9,53+0,14 18,31 £ 0,25 27,38+ 0,02
KO(enHCKa KuceJInHA 9396+ 1,42 11,06 £0,46 233,35+10,38
BAaHWJINHCKA KHCEJIHHA 9,73 £ 0,86 3,49+0,01 18,46 £ 0,70
CHUPMHIMHCKA KHCEJIMHA 231,96 + 1,57 6,40 + 0,02 146,03 + 7,83
3-xuapobeH3ojeBa KuceJIMHA 0,80+0,01 HJI 1,03+ 0,01
BepOackoujg 2,86 £0,04 1,82 + 0,06 4,71 £0,07
Takcu(oauH HI HI 1,06 + 0,09
P-KyMapUHCKA KHCeJIMHA 0,70+ 0,09 1,99 +£ 0,25 8,16 £0,41
(epyimHcka KuceTHHA 3,13+£0,08 1,88 £ 0,08 8,76 £ 0,24
JIYT€OJINH 7 TJIMKO3UJ HI HI, 9,97+0,14
XecnepuauH 1,13+£0,12 HJI 1,50+ 0,27
XHIIEPOCH]T 7,63 £0,83 0,69 £ 0,05 13,24+ 0.31
PO3MAPHHCKA KHCEJIUHA 17,814 + 28,08 91,11 £ 1,52 26,336 + 240,67
allUreHuH 7-rJIyKo3u/1 13,45+ 1,89 0,28 +£0,04 32,52 +3,99
KBepLeTHH HIT 5,68+1,13 HIT
JIyTeOJIMH 4,59 +0,39b 1,59+0,15 9,88 £0,20
anureHnH 0,44 +0,30 33,01 +£0,13 33,46 + 0,07

HJl — HUJj€ IETCKTOBAHO

Bonaupanu 6pojeBu 03Ha4aBajy Haj3acTYIJbCHH]jE KOMIIOHEHTE

BMOJIOIIKA AKTUBHOCT
buonowka akmuenocm emapckoz yna

AHmuoxcuoamuena akmueHocm

AHTHOKCHJATUBHA AKTUBHOCT yJba TECTHpAHa je PpasIUuuTHM MeTonama. Yibe M.

mirtifolia mokazano je cinaOujy, any WIAaK 3HA4YajHy aKTHUBHOCT y mopehemy ca mo3HATUM

aHTHOKCHJIaHCUMa, OyTuupanuM xuapokcuanuzonoM (bXA) u qunatpujym eneratom (EJITA),

KOjU Cy KOpHIIheHH Kao TIO3WTHBHE KOHTpOJie. YJbe je OWI0 BeoMma YCIENIHO Yy TEeCTy

n30espuBama [-kapoTeHa, BeoMa OIMCKO OyTHIMpaHOM XuapokcuaHuzony. llltaBumie, yibe je
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OuJI0 y cTamy Ja YKIOHH cTaOWiIHe pajukaie, mTo je Tectupano myreM DPPH u ABTS tecrosa,
noctxyhu ICso Bpemaoctr o 25,36 u 54,06 mg/1 (Sarikurkcu et al., 2019).
Hnxubuyuja ensuma

[Ipoy4aBaHu cy HHXMOUTOPHU €(EKTH EKCTpaKaTa Ha €H3MME O-aMUJIa3y U THPO3HMHA3Yy.
Etapcko ysbe oBe apomMaTtuuHe OMJbHE BpPCTE MOCEAyje 3HaUajHe HHXUOUTOpHE e(heKTe MPOTUB -
amMwiase u tupo3uHase, noctwkyhu 1Cso Bpemnoctn ox 1,89 m 1,65 mg/l (Sarikurkcu et al.,

2019).

Buonowka akmuenocm excmpakama
Aumuoxcuoamusna akmugHocm

MertanonHu ekcTpakT M. mirtifolia mokazao ce kao BeoMa e(dUKacaH y WHAKTHUBAIIH]H
DPPH pagukana (1,35 mmol TE/L) u umao je Behy akTHBHOCT O] €KCTpakTa XeKcaHa M
xaopodopma. Takohe, Ouo je epukacan y penykosamy Fe™ y FRAP tecty (2,43 mmol TE/L)
(Formisano et al., 2014).

BoneHnu 1 MeTaHOJIHM €KCTPAKTU MOKa3aiu Cy ce Kao BeoMa e(pUKaCHU y WHAKTHBALU]U
ABTS (866,32 u 270,41mg TE/g ) u DPPH (608,23 u 253,25 mg TE/g) panukana. Ca npyre
CTpaHe, eTHJIAIleTaTHH eKCTPAKT jeé MMAo BEOMa HUCKY aKTHBHOCT y 00a Tecta. Bo/ieHH eKCTpakT
je mMao Behm yKymHHM aHTHOKCHAATUBHU KamamuteT (mpema ¢ocdomonnbaeH TecTy) Hero
METAHOJIHM M ETWJIALETaTHU EKCTpakT. MehyTum, 3a pasnuky of Ipyrux TecToBa, HajBeha
aKTUBHOCT XeJupama joHa rBokha mponahena je y eranoinHom excrpakry (16,77 mg EDTAE/g),
3atum MetaHoiaHoM (11,57 EDTAE/g) u Bomenom exctpakty (7,97 EDTAE/g). Ilomamm
nobujern n3 CUPRAC u FRAP TectoBa peaykuuje mOKaszyjy J1a je BOJIEHH EKCTPaKT MMao
npuOIMKHO 2 mmyTa Behly aKTHBHOCT OJ1 METAHOJHOT €KCTPAaKTa, JIOK j€ eTUJIAeTaTHH €KCTPAKT
MoKa3ao HajMamy akTUBHOCT (Sarikurkcu et al., 2020).
Anumuodenpecugna akmusHoCcm

AHTHAEpECUBHA aKTUBHOCT €KCTpakaTa (XEKCAaHCKH, €TUJIALleTaTHU M METaHOJIHU) M.
mirtifolia Tectupana je kopunrhemeM HEKOJIHMKO in VIVo | in Vitro eKCTICpUMEHTATHUX MoJeia
nernpecuje. MeTaHOTHM €KCTPaKT C€ IMO0Ka3a0 Kao HajaKTUBHH]U. AKTHBHE KOMIIOHEHTE OBOT
eKCTpakTa Cy M30J0BaHE M HWJCHTU(UKOBaHE KopulIhemeM pa3IMYUTUX TEXHUKA

xpomarorpadckor paszaBajama. llpema pesynraTuMa, po3MapuWHCKa KHCEJIMHA, MUPHUIETHH,
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alUIreHVH W HAPUHTEHUH CY MOKa3alM CTaTHCTUYKH 3HAuajHY aKTHBHOCT HA TECTy HMPUHYIHOT
wmBama (forced swimming test) M coymTama OYHMX Kamaka (tetrabenazine-induced ptosis
models), TOK je caMO pO3MapWHCKa KHCEJIWHA TOoKa3aja CTATUCTHUYKU 3HAa4yajHy aKTUBHOCT Ha
TecTy Bemama o pen (tail suspension test). ANUreHMH je TMOKa3ao HajBehy HMHXUOUTOpPHY
akTUBHOCT Ha eH3uMe MAO A u b, 3a koje je mo3HaTo J1a Urpajy akTUBHY YJIOTY Y IaTOTCHE3H
nenpecuje. MeTaHOJNHH eKCTpakT je wuHxuompao emsume MAO-A u MAO-B ca ICso
BpenHoctuma on 4,7 u 1,4 mg/l (Akkol, Dereli, & Ilhan, 2019).
Hnxubuyuja enzuma

MetanonHu excTpakT M. mirtifolia 3nauajHo MHXUOUpa eH3uM o-ammiasy (354,99 mg
ACE/g) y nopehemy ca eTunamneraTHUM ekcTakToM (266,44 mg ACE/g), TOK BOJICGHU €KCTPAKT
nmoceayje HajMamby HHXUOUIIMOHY akTUBHOCT (28,57 mg ACE/g). Mehytum, yTBpheHo je na je
MHXUOUTOpHA aKTUBHOCT METAHOJHOI eKcTpakrta (256,54 mg ACE/g) na tupo3unasy Beha y
onHocy Ha BojeHH (158,68 mg ACE/g) u erunanerarnu excrpakt (114,19 mg ACE/g). Jenan o
MoTyhHx pasiiora Koju Moke J1a 00jacHM yOo4deHe paslIuKe je Jla Cy KOMIIOHEHTE eKCTpakTa M.
mirtifolia, xoje WCTOJbABA]y MHXUOUTOPHY aKTUBHOCT IMpeMa (-aMIJIa3d M TUPO3WHA3M, Oujie
pacTBOpJbMBE Y METAHOIy y OJIHOCY Ha Jpyre npuMemeHe pactBapaue (Sarikurkcu et al., 2020).
Aumughyeanna akmugnocm

AntndyHnranau edexar nexoxkara M. mirtifolia Tectupan je Ha Alternaria alternata,
Aspergillus niger, Aspergillus parasiticus, Botritis cinerea, Fusarium okisporum f.sp. melonis 1
Penicillium digitatum. Kopumhene cy pasnuuute KoHIerpanuja aekokara (50, 66, 75 u 80%).
JexokTu cy uManu nHxuOutopHu edexar camo Ha P. digitatum u B. cinerea. llpernocraBiba ce
na 6u mpuMeHa Behux KOHIIEHTpalMja IeKoKaTa MHXUOUpaia pacT MULENINja MUKPOOpPraHu3aMa

(Ozcan, 1999).

3AKJbYYAK

OBaj mperzien je Aao pe3uMe JAOCTYNHHX HH(pOpMAaIMja O XEMHjCKOM cacTaBy H
OMOJIONIKO] aKTUBHOCTH €TApCKOT yJba W ekctpakata M. myrtifolia. Jlocanamime cryauje
ynyhyjy na M. myrtifolia nma no6ap OWOJIONIKK TMOTEHIIM]jall, MOKa3yjyhu aHTHOKCHIIATHBHY,
aHTH(YHTAIHY U aHTUACTIPECUBHY aKTUBHOCT. ¥Y3uMajyhu y 003up J0cajalimba UCTPaKUBAKkA U

pactyhu uHTepec HHIYCTpHje 1a C€ CUHTETUYKE XEMUKAIM]je 3aMeHE MPUPOJTHUM TPOU3BOIUMA
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ca OMOaKTHMBHMM CBOjCTBMMa OMJPHOTI TNOpEKJIa, OBa BpcTa ce YMHU Kao obOehaBajyhu u3Bop
Pa3sHOBPCHHUX OWOJIOIIKK AKTUBHHUX jeAWbema. MelyThM, HEONMXOAHO je CIPOBECTH Jajbe
CTyaHje, Kako OM ce Yy TMOTIYHOCTH WCIIUTA0 U KOMIUJIETHHU]E carjeaao OMOJIOMIKH MOTEHITH]al

oBe OuJbHE BPCTE.

3axBajanuua: VcrtpaxuBame je TOApKAHO Of cTpaHe MUHHCTapCcTBa HayKe, TEXHOJOIIKOT

pasBoja u nHoBanwuja Penmybnuke Cpouje, Yrosop 6p. 451-03-47/2023-01/ 200124.
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In memoriam

Prof. dr Mili¢ M. Matovic¢,
Full Professor, retired

(1943-2023)

Abstract: Prof. Dr. Mili¢ M. Matovi¢ was born in Pravosevo near Prijepolje. He finished
biology studies in 1966 at the Faculty of Sciences and Mathematics, University of Belgrade, and
master’s studies in 1979 at the Center for Multidisciplinary Studies of the University of
Belgrade. First, he was occupied with scientific research of Zlatar region (1967), and as a teacher
of biology, deputy director or director in several schools. He defended doctoral thesis in 1986 at
the Faculty of Science and Mathematics, University of Kragujevac, where he was assistant and
associate professor from 1987 to 2006. He became full professor in 2006 at the Faculty of
Science and Mathematics of the University of NiS. He collaborated with many scientific
institutions, and participated in over 60 scientific projects, over 400 publications and 46
monographs, and numerous conferences worldwide in the field of botany, phytocoenology,
biochemistry, and biotechnology of the vascular and dendroflora of southwestern Serbia and

beyond.

Origin and Education
Professor Dr. Mili¢ M. Matovi¢ (1943-2023), originally from Herzegovina, was born on
Zlatar mountain, in the hamlet of Gradina, village of Pravosevo, municipality of Prijepolje. He
completed his biology studies in 1966 at the Faculty of Sciences and Mathematics, University of
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Belgrade, and his master’s studies in 1979 in environmental protection and improvement at the
Center for Multidisciplinary Studies of the University of Belgrade, too. He defended his doctoral
thesis entitled “The Influence of Industrialization on Vegetation” in 1986 at the Faculty of

Science and Mathematics, University of Kragujevac.

Professional Advancement

With a propensity for scientific research, after graduation, Professor Dr. Mili¢ Matovi¢
participated in 1967 in the study of the folk experience of herbal healing in the Zlatar region,
collaborating with Dr. Milena Mihajlov and academician Jovan Tucakov. As a biologist, he
taught in several secondary schools in Serbia and filled the positions of deputy director or

director.

Scientific Career

He worked at the Faculty of Sciences and Mathematics of the University of Kragujevac
from 1987 to 2006 as an assistant professor and associate professor for graduate and
postgraduate studies in phytoecology and biology teaching methodology, teaching subjects
related to environmental protection, biology teaching methodology, and scientific research, as
well as the study of medicinal, herbal and cosmetic plants, essential oils and phytotherapy. He
was elected full professor in 2006 at the Faculty of Science and Mathematics of the University of
Ni§, where he taught undergraduate and graduate studies on similar subjects from the already
mentioned fields until his retirement.

During his working life, he was a lecturer of postgraduate studies at the Faculty of
Teachers in Uzice and the Faculty of Forestry in Belgrade in the field of knowledge of nature
and protection of the human environment. He was also a long-term associate of several
institutions in Belgrade: the Institute of Forestry, the Institute for the Study of Medicinal Plants
“Dr. Josif Panci¢”, the “Mihajilo Pupin” Institute, as well as institutions around the country.
During his many years of scientific engagement, he participated as a manager or researcher in
over 60 scientific projects from a wide range of botany, phytocoenology, biochemistry, and
biotechnology of the vascular and dendroflora of southwestern Serbia and beyond. He writed and

published, alone or with his numerous collaborators, scientific works in journals in the country
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and abroad, gave plenary lectures, and co-authored poster presentations at scientific conferences
in several cities in Europe, America, and Asia, spreading his newly acquired knowledge about
the flora and vegetation of Serbia. He was an associate of the UNICEF office in Belgrade in the
matter of educating school children about nature protection. Published by the Serbian Academy
of Sciences, in the “Village Chronicle”, in which he was the author since its foundation in 1989,
there are several of his monographs related to his native region that are now found in important
world libraries. In numerous scientific works (over 400 articles and 46 monograps), among
which works on the first findings of spruce in southwestern Serbia and the monographs
“Vegetation of the MileSevka Canyon”, “On the Plant Cover of the Surroundings of Prijepolje”
and “Relict Vegetation of Srednje Polimlje” stand out, Professor Dr. Mili¢ M. Matovi¢ fulfilled
his life and established himself as an intellectual, pedagogue, scientific creator, fine artist, a
beloved and benevolent person. He will be forever remembered by his best collaborators,

colleagues, and students throughout Serbia.

Gorica T. Peli¢!", Biljana M. Nikoli¢?*, Marija S. Markovi¢?

"University of Kragujevac, Faculty of Science, Institute of Biology and Ecology, Radoja

Domanovica 12, 34000 Kragujevac, Serbia

’Institute of Forestry, Kneza Viseslava 3, 11030 Belgrade, Serbia

*Corresponding author: Biljana M. Nikoli¢, Institute of Forestry, Kneza Viseslava 3, 11030
Belgrade, Republic of Serbia, Tel.: + 381 62 8838 009, e-mail: smikitis@gmail.com
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In memoriam

Ipod. np Muauh M. Marosuh,
penoBHU Ipodecop y eH3UjU

(1943-2023)

Caxerak: Ilpod. np Muuh M. Matosuh je pohen y IlpaBomeBy 6nu3y Ilpujenospa.
buonomke crymuje je 3aBpmmo 1966. romuHe Ha I[IpupomHO-MareMaTHdKkoM (akKyITeTy
VYuuep3uteta y beorpany, a marucrapcke cryauje 1979. y Llentpy 3a MyJITUIMCIUTLIMHAPHE
Hayke YHHBep3uTeTa y beorpany. Y moderky ce 6aBHO Hay4YHHUM HCTPa)KMBambUMa 371aTapCKOT
peruona (1967) u xao npodecop Ouomnoruje, 3aMEHUK AUPEKTOPA WIH JUPEKTOP Y HEKOIUKO
mkonia. OnOpanuo je MoKTopcky te3y 1986. romune Ha [lpupomHo-MaTeMaTHUYKOM (aKyITeTy
VYuusep3uteta y Kparyjesiy, rae je 6uo acucteHT W BaHpenuu npodecop ox 1987. mo 2006.
roguHe. PenoBuu mpodecop je moctao 2006. ronune Ha [IpupoaHo-mateMaTnykoM GakyiTeTy
VYuusepsutera y Humy. CapahuBao je ca OpojHUM HayyHHM HHCTUTYLMjaMa U y4E€CTBOBAO Y
npeko 60 HaydyHHX mpojekara, y npeko 400 myOnukanuja, 46 kmbura u OpojHUX KoH(pepeHrja
IUPOM CBeTa U3 obsactu OoTaHWKe, (UTOICHOJIOTH]E, OMOXeMHUje U OMOTeXHOosorHje Quope

ceBepo3anagHe CpOuje u mupe.

IHopekiio u oOpazoBame

IMpod. ap Mwmiuh M. Matosuh (1943-2023), mopeknom Xepuerosar, poheH je Ha
IUTaHWHKA 371arap, y 3aceoky [pamuna, cemo IlpaBomeBo, ommruHa IIpujenosse. Cryamje
ouosoruje 3aBpmuo je 1966. rogune Ha IlpupogHo-mMarematnukoMm QakynaTeTy y beorpamy a

Mmaructapcke cryauje 1979. roa. Ha cmepy 3amTura u yHanpeheme KUBOTHe cpenuHe y LleHTpy
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3a MyJITUIUCUMIUIMHApHE CcTyauje YHuBep3urera y beorpamy. JIOKTOpcKy Te3y Moja Ha3sHBOM
,»YTHIA] HWHAyCTpHjaIn3anMje Ha Bereranujy”’ oxbpanmo je 1986. ron. Ha IlpupomHo-

MaTeMaTHuKoM (akynrery YHusepisurera y Kparyjesity.

IIpodecnonano HanpeaoBame

CKJIOHOCT Ka HAyYHOM HCTpakuBamwy npod. ap Mmimmh Marosuh je mokazao jom HaKOH
IUIIoMHupama, 1967. ron, ydectByjyhu y HCTpakMBambMMa HapOJHOT HMCKYCTBa 3J1aTapCKOT
Kpaja y Jledewy OusbeMm, capalyjyhu ca np MwuneHom MuxajioB U axkaJeMUKOM JoBaHOM
TyuakoBum. Kao nurmiomupanu 6uonor 6mo je npodecop 6uonoruje, 3aMeHUK JUPEKTOPA UITH

JTUPEKTOp Yy BUILE cpeamux mKona y Cpouju.

Hayuna kapujepa

Ha IIpupomno-marematudkoMm dakynretry YHuBepsurera y KparyjeBiyy pamauio je on
1987. no 2006. roa. kao MOICHT W BaHPEAHHU MPodecop Ha JAUTIOMCKHM H ITOCIICIUTUIOMCKHM
cTyarjama Ha cMepoBuMa duroekosnoruja 1 Meroauka HacTaBe OMOJIOTHjE, U3BOJchH HAacTaBy
Ha MpEeJIMETHMAa BE3aHUM 3a 3allTUTY )KUBOTHE CPEIMHE W METOJOJIOTH]y HACTaBe OHOJIOTHjE U
HAYYHOT HMCTPaXXUBamba, Ka0 U 3a MpOoydyaBarmbe JIEKOBUTOT, 3aYMHCKOT M KO3METHYKOr OuJba,
eTapckux yJjba W (urorepanuje. 3a pemoBHOr npodecopa m3abpan je 2006. romuHe Ha
[MpupogHo-MaremaTHukoM GakynTery YHuBep3uTeTa y Humny, rie je mpeaaBao Ha OCHOBHUM U
MOCJICIUTUIOMCKIM CTyAHMjaMa, Ha CIUYHUM IpeaMeTnMa W3 Beh momMeHyTHx o0iacTtd, 0
OJlTacKa y TIeH3H]y.

VY cBoM pagHOM Beky Ouo je, Takole, mpelaBay Ha IMOCIEAUIUIOMCKHM CTyaWjaMa Ha
Yuautesbckom dakynrery y Yxkwumy u Ha [llymapckom dakynrery y beorpamy u3 obGmactu
MO03HABaKE MPHUPOJIE W 3aIITHTA YOBEKOBE CpeluHe. BHO je W BUIIEroAMIImH CapaJHUK BHIIE
uHctutynuja y beorpamy: MHctuTyTa 3a mymapctBo, MHCTHTYTa 3a NpOyYaBame JICKOBUTOT
ouspa ,,Jlp Jocud Ilanunh”, UuactutyTa ,,Muxajuno Ilynun”, u y yHyTpammocTu, UTA. Y TOKY
CBOT JYTOTOJMIIHET HAyYHOT aHTa)KOBamka yUECTBOBAO je Ka0 PYKOBOIMIIAL] WIIM UCTPAXHUBAY Y
npeko 60 HaydHHX TIpojeKaTa U3 HMIUPOKOT CIEeKTpa OOTaHHWKe, (PUTOICHOJIOTHjE, OMoXeMuje 1
OMOTEXHOJIOTHje BacKylapHe M jaeHapodiope jyrozamagne Cpbuje u mmupe. [lucao je wu

00jaBJpMBA0, CaM WJIM Ca CBOjUM OPOjHUM CapaJHHUIIMMA, HAyYHE PaJoBe Y YaCONHUCUMa Y 36MJbU
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¥ MHOCTPAHCTBY, NpeJaBambUMa 10 MO3UBY U CAOMNIITeHHMa Ha HAyYHUM KoH(pepeHLHjama y
Buie rpagosa y EBponn, Amepuin u Asuju, mmpehu cBoja HOBOCTEeUeHA cazHama O GIIopu U
Bererannju Cpbuje. buo je capagnuk kanuenapuje YHUIIE®-a y beorpamy mo nutamy
elyKaluje IIKOJCKE Jeue O 3alTUTH mnpupoge. Y wuzgamy Cprcke akaieMuje nayka H
YMETHOCTH, Y €IUIHjH ,,XpOHHUKE cena’, y K0joj je OMo ayTop jour oj HBEHOI OCHHMBama, 1989.
rOJMHE, HaJIa3W Ce BHWIIE HETOBHUX MOHOTpadHja Be3aHUX 3a HETOB POJHU Kpaj, Koje ce caaa
Haja3e U y 3Ha4ajHUM CBETCKHUM OMOIMOTEeKama.

bpojuum Hayunum panoBuma (mpeko 400 pamoBa u 46 kmwura), meh)y kojuma ce ucTuay
paloBM O NPBHUM Hala3uMa oMopuke y jyrosamaanoj CpOuju u MoHorpaduje ,,Bereranmja
kamoHa MmuemeBke™, ,,O OMibHOM moKkpuBady okoyimHe Ilpujernossa® u ,,PenukTHa BereTammja
Cpenmwer Ilomumiba®, uta., mpod. ap Munuh M. MatoBuh je HMCIyHHO BIIACTUTHU KUBOT H
OCTBapHO cebe Kao MHTENeKTyalla, MeJarora, Hay4yHOI CTBapaola, JMKOBHOI YMETHHKA,
BOJbEHE 0oco0e M jJoOpoHamepHOr uyoBeka W octahe y TpajHoM cehamy CBOjUX HajOOJBUX

capaJHHKa, Kojera u cryaeHara mupom Cpouje.

Topuua T. Beauh!, Busbana M. Hukosnmh?*, Mapuja C. Mapkosuh?

'Vuusepsurer y Kparyjesity, [Ipupoano-mMatemMatuuku pakynrer, MHCTUTYT 3a GHOJIOTH]Y U

exonorujy, Panoja lomanosuha 12, 34000 Kparyjesar, Cpouja

*MucTutyT 3a mymapctso, beorpan, Kuesa Bumecnasa 3, 11030 Beorpan, Cp6ouja

* AyTop 3a kopecnonaeHuujy: busbana M. Hukonuh, UactuTyT 3a nrymapcrBo, beorpan, Knesa

Bumecnaga 3, 11030 beorpan, Ten. 062 8838 009, e-mail: smikitis@gmail.com
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ETtHoGoTanuka (Ethnobotany), Op. 3, 227-239

YIyTCTBO 3a MUCalke pagoBa

Instruction for writing papers

Yaconuc ,,ETHo00TaHuKa* 06jaBibyje pajoBe KOjU c€ OJHOCE Ha TpaTUIMOHATHA 3HAma
0 OMJbKamMa M HUXOBO] yHOTpeOH, OJHOCHO KOpHUIINEeHe ayTOXTOHUX OWJbaka y PasIMYUTUM
KyJITypama M ApPYIITBHMA, Mpe cBera 3a 1) jedeme Jbyau W JoMahux KMBOTHHbA (IIPHMEHA
duroTepanuje y eTHO(PapMaKOJIOTHjHU, €THOMEIWIIMHU W CTHOBETEPHUHH), 2) Yy TPHUPOIHO]
KO3METHLIM, 3) y UCXpaHH, U3pajau 3a4yMHa M MOMONHMX CpPEJCTaBa 3a KOH3EPBUPAE XpaHE
(caMoHUKIIO jecTHBO OuJbe), 4) IpUMeHH OMJbaka 3a 0ojaaucame ByHe, TKaHuHe U ozaeche, 5) kao
orpes, rpalleBUHCKM MaTepujal W 3a W3paly HamemTaja, 6) y TpaauIHOHAIHO] KYyJITypH H
donknopy (3a oapehene oOuuaje, obpene, BEepcke MNPUIMKE M Marmjcke CBpXe, ymoTpeda
HApOJHUX Ha3WBa OuWsbaka, (PUTOOPHAMEHTHKA Yy TKamby W BE3CHY, NMOMHIAKE OWbaka y
HApOJHO] KibkeBHOCTH). OcuM TOra, yaconuc ,,ETHoO0oTaHMKa™ 00jaBibyje UIaHKe U3 00JIACTH
0oTaHuke, ¢usmonoruje W (UTOXEMHUje JIEKOBUTOI Omiba, ¢uTtoTepanuje, ¢purodapmanuje u
dapMakorHosuje.

Ca yOp3aHOM MOJEpHH3ALMjOM U MHIYCTpUjaIM3aLMjoM y Jpyroj monoBuHu 20. Beka
JIOLIJIO j€ IO CMameha MPOIEHTa CEOCKOT CTAHOBHUILTBA y YKYITHO] MOIYyJIAIMjH, a CAMUM TUM
U JI0 yOp3aHOT HecTajama 3Hama 0 ynorpebu Omsbaka. CTora BUXOBO OCNeKEHme, a MOTOM U
cucTeMatnyHa oOpaaa J00WjeHMX To/JaTaka, IONPHHOCE HHUXOBOM OdyBamy. Yacomuc
,»,ETHOOOTaHUKA® TeXH MPOKUMamky Pa3HUX HAYYHUX JAMCIUILUIMHA U UCTPAKUBAYKHX TpaBala:
€THOOOTAaHWYKHX, (PUTOTEPANN]CKUX, ETHO(DAPMAKOJIOIIKUX, €THOBETEPUHAPCKUX, CTHOJIOIIKUX,
€THOJIMHTBUCTUYKHX, PEITUTHO3HOUCTOPHU]JCKUX, KEbI)KEBHUX, €TUMOJIONIKUX, U CJI. M HACTOjHU Ja
MIPEno3Ha U CIIOjU aKaJeMCKa 3Hamba U YIIOTPEOHY Mpakcy.

PanoBe Ha EHIJIECKOM M CPIICKOM je3UWKy Tpeba JIO0CTaBJhbaTH y €ICKTPOHCKOM OOJIHKY,

kynane hupmiuinom y nporpamy Word, ¢ont Times New Roman, Bennunna ¢oHTa OCHOBHOT
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Tekcta 12 pt, HacnoB 14 pt GonaupaHo, cakeTak M KJbyyHe peur 12 pt utanuk, Ha3uBM Tabena u
wiryctpatuBHEX npukasa 11 pt, dycnore 10 pt. Kopuctutn yobuuajeny popmy paBHama camo
neBe MapruHe Tekcra u npopen 1.0 (single).

Panosu He Ou Tpebarno na Oyny nyxu ox 16 crpanuna wiu 30.000 kapaktepa. Penakuuja
MOJKE J1a pa3Marpa U JyKe pajoBe, aKo MPOIEHM Ja OHHM TO 3aciyXyjy 300r 1enoBute o0paje
HEKE TeMe.

Ha mouetky panma ce mcmnmcyje myHO UME M Mpe3uMe ayTopa (jeTHOT WM BUIIE), a Y
MIPOIY>KETKY BuXoBe aduanyje (IyH Ha3uB yCTAHOBE Y KOjOj je ayTop 3aIloClieH WK Y K0joj je
M3BPIINO UCTpakuBame). CaMOCTaIHM UCTPAKUBAYM U ayTOPHU KOjUMa HAYYHOUCTPAKUBAUKH
pan Huje mpuMapHa npodecuja Takohe Ha3HAUaBajy CBOj cTaryc. ¥ CBUM BapHjaHTaMa, TUTYIIC,
3Bama U PyHKIHMje ce He HaBoje. [Ipu qHY npBe cTpaHuile Tpeba HAMCATH UME]JIT apecy jeTHOT
0]l ayTopa (03HAUEHOT TOPE 3BE3TUIIOM).

AKo je moTpebHO, Yy J0JaTHOj HAlOMEeHU — ()yCHOTU NpPU JHY MpPBE CTPAHUIE MOXKE Ce
JOJIaTH M T3B. 3aXBaJTHUIIA — HA3UB U OpPOj MPOjeKTa, OJTHOCHO HA3WMB MpOrpaMa y OKBUpPY Kora je
YJIaHaK HACTa0, Kao0 M Ha3UB YCTAaHOBE KOja je MHaHCHUpasa MpojeKaT WK porpam.

Ykonmuko cy y OUTHUM acmeKTHMa HCTPaKUBAYKOT MPOjeKTa W MPUIIPEME PYKOIMHCa
y4ecTBOBaJa U Apyra JIUIa Koja HUCY ayTOPH, lbUXOB JTOTIPHHOC MOXKE CE TIOMEHYTH y HallOMEHHU
WIA 3aXBaJHHIM, Ka0 MOCEOHOM OJIeJbKYy Ha Kpajy WIaHKa, a HMCIpen CIucka pedepeHnn —
JUTEpaATypE.

AKO je paa HpOUCTEKao U3 JOKTOPCKE IucCEepTaldje WIM MarucTapckor, MacTep WU
JTUTIOMCKOT pajia, y GyCHOTH MpH JIHY MpBE CTpaHUIle Tpeba HAaBECTH HACIOB Te AHCEpTallyje,
OJTHOCHO pajia, TOAMHY U MIyHU Ha3UB BUCOKOIIKOJICKE YCTAaHOBE Ha KO0jOj je o70pameH.

Ucnon nacnosa pana cneau caxetak (arncrpakt) oa 100 mo 500 peun u kibyuHe peunt (01
3 mo 10). YV uHTEpecy je ayTopa Ja y HACJIOBY, CAXETKy M KJbYYHUM peUrMa KOPUCTE PeUH
yoOuuajeHe y o0IacTH TeMaTHKe, Kako O OJaKIIald MHICKCUpame U MPEeTPaKUBamke UYJIaHKa.
[IpeBon pana Ha eHriiecku 0be3oehyje ayrop.

AyTopu caMu CTPYKTypHUpajy CBOj pan u ozpel)yjy eBeHTya He OAHACIIOBE.

AKo y pamy uMa WIyCTpaTUBHUX TpHKasa, gororpadwuja, nprexa m Tabena, tpeba ux
JOCTaBUTH Kao moceOHe ¢ajnoBe y 1pHO-0e10] TexHuu, MuHumannae pesonynuje 300 dpi, a y

TCKCTY palda Ta4HO O3HAYUTHU TIC je BUX0BO MecTo. Ha3suBu Tabena ce Uiy m3Haja mbUuX, a
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UCTOJ WIYyCTPaTUBHUX IpHKa3a, Gortorpaduja u mnprexa. HazuBe cBake BpcTe MIIyCTPaTUBHUX
NpHKa3a HyMEepUCaTH apanCKuM OpojeBUMa W UCIHCATH JIBOjE3NYHO, HA CPIICKOM M CHIJIECKOM
je3uky. 3a eBEeHTyaJIHH TEKCT YHyTap WIyCTPATHBHOT IPHKa3a MOXEJbHO je KOPUCTUTH (HOHT
Arial, BenmnunHe 9 pt. YKOIUKO HEKM O]l OBHX ITPHKa3a HUCY BIACHUILITBO ayTopa, HUXOBA je
obaBe3a s1a 00e30e/1e MMCMEHY CarjlacHOCT BJIACHHKA ayTOPCKOT MPaBa.

Crpana uMeHa ce TpaHCKpuOyjy Ha cCpHcKu (muiry ce (POHETCKH, OHAaKO KakKo ce
M3roBapajy), C TUM Ja ce IPHIIMKOM IIPBOT IIOMHIbAmka y TEKCTY HABOJE Y 3arpay y U3BOPHOM
001uky, Ha mpumep Pyco (Rousseau).

Yacomnuc ,,ETHOO0TaHNKA* 00jaBibyje caMo OHE paJoBe KOjH JI0 Cajia HUCY MyOJIMKOBaHH,
P Y€MYy C€ MHCITH He caMo Ha Iiesie pajgose, Beh u Ha Mame nim Behe menoBe Beh 00jaBIbeHUX
pazoBa. AyTop, OTHOCHO CBH ayTOpH (aKO WX j€ BHWIIE), TOTIHCY]y H3jaBy O OPUTHHAIHOCTH
pana. OOpazall u3jaBe JocTaB/ba penakuuja. IloTmucuBameM HU3jaBe ayTOpHU TapaHTyjy na
PYKOIHC IpeACTaB/ba BUXOB OPUTHHAIAH JIONIPHHOC, 1a HUje Beh 00jaBIbeH, 1a ce He pa3MaTpa
3a 00jaB/pMBaAmKE KOJ JPYyror H3JaBada WIA Yy OKBHPY HEKe Jpyre ImyOJMKanuje, aa
o0jaB/puBamEeM paga Hehe OMTH yrpokeHa HUYHWja ayTOpCKa, BIAaCHWYKA M Jpyra IpaBa, Ja je
00jaBJbUBamkE€ OJ00PEHO OJ CTpPaHE CBUX KoayTopa (YKOJHMKO UX HMMa), Kao H, npehyTHO wiu
eKCIUIMIIUTHO, Off CTpaHe HAUICKHHUX Tella y YCTAaHOBU y KOjOj j€ M3BPIICHO HCTPAKUBAIHE.
W3necenn cTtaBoBHM y 00jaBJbEHHM paJOBHMa HE H3pakaBajy CTAaBOBE YpPEIHHKA, UYIaHOBA
penakuuje, pereH3eHara u u3faBada. [loTnHcHBameM HM3jaBE O OPUTHHAIHOCTH pajia ayTopu
Mpey3uMajy TMpaBHY M MOpAjHy OJIFOBOPHOCT 3a HJCje W3HECEHE y HHMa M TapaHTyjy Ja
PYKOIIHC HE Cap>XKH HEOCHOBAHE M HE3aKOHUTE TBPAE M HE KPIIM TpaBa Apyrux. M3nasay nehe
CHOCUTH HUKaKBY OJIFOBOPHOCT Yy CIy4ajy MCIIOCTaBJbalba OMIIO KaKBUX 3aXTeBa 3a HAKHAITY
ITeTe.

[TocTtymak mpenaBama pyKoOIHMca, pelieH3Wja U 00jaBJbUBAKE pajioBa Cy OecIulaTHU —
aytopu He minahajy APC (Article Processing Charge).

AyTopu ce o mpHjeMy pyKomuca o0aBelTaBajy eJIeKTpOHCKOM moiToM. HakoH npujema,
PYKOIHUCH TpoJiaze Kpo3 MpeTHMMUHApHY MPOBEPY y Pelakiuju Kako OW ce MPOBEPHJIO Ja JIn
UCITy’HhaBajy OCHOBHE KpUTepHjyMme U cTaHmapae. [lopen Tora, mpoBepaBa ce 1a Ju Cy paj Win

HETOBH J1€710BU Iu1arupaHi. CaMo OHM PYKOITUCH KOJU Cy y CKJIay ca JaTUM yIyTcTBMMa Ouhe
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MOCNIaTH Ha pereH3ujy. Y cymnpotHoM he pykomuc, ca mpumendamMa ¥ KOMEHTapuma, OUTH
BpaheH ayTtopuma.

Pan penensupajy aBa pereH3eHTa, JOKTOopa Hayka, CTpyUYmaka 3a HayKy U3 Koje je paj.
ToxoMm ymTaBOr Mpoleca, PEEH3EHTH JIeNTy]y HE3aBHCHO jelaH OJ] APYror. Y Hadely, peleH3Hje
Cy aHOHMMHE — pEICH3eHT HE 3Ha KO je ayTop, kao u oOparHo. KomyHnukammja usmely
pEIIeH3eHTa M ayTopa, YKOJIWKO IOCTOjH MoTpeda 3a WmOM, 00aBJba Ce MPEKO ypenHuka. Y
onpeheHnM cirydajeBuMa, 300T TeMaTCKe CIeIM(PUIHOCTA YacOTKca, MOXKE Jla Ce JIECH J1a HEeKe
penien3uje He Oyny aHoHuMmHe. Yacomuc ,,ETHOO0TaHMKa* 00jaBibyje pajoBe caMo U3 00JIacTH
€THOOOTaHUKe, I1a MOXKeE J1a CE JIECH J1a pellakliija He MOXke J1a 00e30e11 aHOHUMHE PEIIeH3EHTE.
Y ToM cnyd4ajy, ypeAHUIITBO ce oOpaha caMoM ayTopy paja Jla OH MPEIJIOKH PELEH3EHTE W3
cBOje cTpyke. MelhyTuM, 1 y OBakKBUM CIlTydajeBUMa, KaJla aHOHUMHOCT PEIEH3H]e HE MOXKE J1a
Oyne o0Oe30eheHa y MOTMYHOCTH, YPEIHUK U pelakiiija he mpaTuTu \meH TOK U CTBApaTH YCIOBE
na oHa OyJe ypaheHa BasbaHoO.

AKO ce yCTaHOBH J1a je paj] KOju je 00jaBJbeH IUIarujaT, HCTH he OMTH MOBYYEH y CKIIAy
ca craHjgapauMa JepuHUCAHUM O] CTpaHe OubianoTeka W HaydyHHX Tena. Ha cajTy m3maBaua, y
€JIEKTPOHCKO] BEP3HMjU M3BOPHOT 4jaHKa (OHOT KOjU ce MOBJIAayM) ycrocTaBiba ce Beza (HTML
JUHK) ca oOaBemITeleM O ToBnadewmy. [loByueHn 4iaHak ce 4yBa y W3BOPHO] GOpMHU, alu ca
BoseHUM xurom Ha PDF nmokymeHTy, Ha CBakoj CTpaHUIIM, KOjH yKa3yje Ja je WiaHaK MOBYyYeH
(RETRACTED). Aytopuma pagoBa 3a Koje je yTBpheHo na cy miarujata Hehe OuTH 103BOJBEHO
Jla TPajHO WM Y HEKOM ofpel)eHOM poKy 10cTaBibajy HOBE PYKOIHCE, O YeMy KOHAYHY OJUTYKY
JIOHOCH peJaKiyja.

AyTopH M PELEeH3EeHTH UMajy IpaBo Ja Mpeioke KaTeropu3alujy paja Ha OpUrHHAIaH
(M3BOpHM) pajl, TperiefHd paj, KpPaTKo WIM MPETXOAHO CAOIIITeHhe, HAydYHYy KPUTHUKY
(monmeMuKy), MOHOTpadCKy CTYIW]y WJIM CTPYYHH Paja, ald HCKIbYYHBY OATOBOPHOCT 3a
KaTerOpHU3alyjy paja uMa ypeIHUIITBO.

Kaga panoBu Oyay crnpemibeHH 3a 00jaBJbHUBaI-E, ayTOpU Ty 3aBpIIHY BEp3Hjy, T3B.
npoOHU oTHcak, nobujajy y PDF ¢opmary m mMajy pok oj IeT JaHa Ja Jajy CBEHTyaHe
npuMende Ha paj JISKTOpa, MPEBOJMOIA MM TEXHUYKOT YPEAHUKA. AKO c€ ayTOp Y TOMEHYTOM
POKy HE jaBU ypelHUKY, cMaTrpahe ce Ja HemMa npuMenou. Y ciiydajy Aa ayTOpH OTKPH]jy BaKHY

IPEIIKYy Y CBOM pajy HakoH o0jaBsbHBama (0e3 003upa Aa JiM je TO rpelika caMuX ayTopa WIn
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capaJlHMKa Ha TEXHUYKO) NPUIIPEMH pajga 3a o0jaBjbHBamE), JAY)KHU Cy Ja O TOME OAMax
obaBecTe ypeJHMKA WM M3aBada M Jia ca \BUM capal)yjy Kako Ou ce o0jaBmiia MCIpaBKa HIIH,
eBEHTYAJIHO, TIOBYKAO PaJl.

Yacomnuc ,,ETHOOOTAaHMKA™ mMoOAp»aBa OTBOPEHH MPHCTYN Hay4HOM 3Hamy (Open
Access). O0jaBibeHN 4IaHIIM MOTY ce OecIIaTHO MpEey3eTH ca cajTa u3JaBadya U KOPUCTUTH Y
eIyKaTUBHE W Jpyre HEKOMepIujalHe cBpxe. Aytopu Mory oOjaBibeHy Bep3ujy paga y PDF
dbopmaTy gma JENOHYjy y WHCTHTYLHOHAJIHU PEMO3UTOPHjyM WKW HEKoMepIiujaaHe 0ase
mojiaTaka, Ja je o0jaBe Ha TUYHUM web cTpaHunaMa (yKkJbydyjyhu u npoduie Ha IpYIITBEHUM
Mpekama 3a HaydHuKe, kao mTo cy ResearchGate, Academia.edu u cindne), Kao U Ha cajTy
WHCTHUTYIIH]jE Y KOjOj Cy 3amocieHH, y OUIo Koje BpeMe HaKOH 00jaBJpMBama y 4dacomucy. [Ipu
TOME C€ MOpajy HaBECTH OCHOBHHU OMOJMOrpadCKy Mmojary o 4jiaHKy 00jaBJbEHOM Y YaCOIHCY
(ayTopm, HacjOB paja, HACIIOB YacOIKCa, BOJTYMEH, CBECKa, MaruHaIuja), a Mopa ce HaBeCTH U
uaeHTuGuKaTop aurutanHor objekra — DOI o6jaBmmenor wnanka y ¢opmu HTML nunka.
Yxkomuko wianak Hema DOI, naBoau ce URL azipeca Ha K0joj je diaHaK H3BOPHO 00jaBJbEH.

[Topen HayyHMX W CTPYYHHX pajoBa, 4acomuc ,,ETHoOOTaHMKa* MOXXe MOBpPEMEHO Ja
o0jaBibyje U HHPOpPMATHBHE TIPUIIOTE K0 IITO Cy MHQOpMAIIHja O BAYKHOM HAyYHOM CKYITy WIJIH
KynTypHOM gorahajy u3 oBe o0igacTv, MH(GOPMATHUBHHM MpHKa3 KIUIe HIM in memoriam.
WudopmaTuBHE NMpHUIIOTE ayTOPU HE TOCTABJbajy CAMOMHHIIMjaTUBHO, Beh MCKIbYYMBO Ha MO3HB
penakuuje. yxuHa oBux mpmiora je g0 5.000 kapakTepa (cTpaHuIa U 110), a (bEHU ayTOpH Ce

MOTIIUCY]Y Ha KPajy, UMEHOM U NPE3UMEHOM.

Criucak pedepeniu (Jiureparypa)

VY cnucky pedepeHun (aureparype) Ha Kpajy paja Jajy ce MPeLu3HU MOJald O CBUM
JeIrMa Ha Koje ce ayTop eKCIUTMIIMTHO TO03WBa Yy TEKCTy paja, Kako OM 3aMHTepecOBaHU
YyHTaNal MOrao Jia X U cam npoHalje u KoHcyntyje. [lena ce HaBoze Ha je3UKy U MHCMY KOjUM
Cy myOnuKoBaHa, a0elEIHNM pElOM NpPEe3UMEHa ayTopa, a IO HACJIOBY CaMO akKo JEJI0 HeMa
ayTopa. AKO ce HaBOJIe BHIIIE JIe/a jeHOT ayTopa, MPUMaT UMa Peaocie]] TOANHA W3/aBama, a
YKOJIMKO C€ JeCH Jla Cy HeKa Jiefla jeqHOT ayTopa o0jaBjbeHa y WCTOj TOIWHH, J0Majy ce Maia

CJIOBAa y LINJbY Pa3/IMKOBamA!
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Pieroni, A. et al. (2005).

Pieroni, A. et al. (2010).

Pieroni, A. et al. (2014a).

Pieroni, A. et al. (2014Db).

AKO je y CBOM HCTpakKMBamy ayTOp KOPUCTHO apXUBCKY rpal)y, TOKyMEeHTe, U3BeIITaje,
NpUPYYHHUKE, HEayTOPHU30BaHE TEKCTOBE W3 MITaMIleé M Ca WHTEpHETa M CJIMYHO, CBE
nH(opmalje 0 TaKBUM H3BOpHMMa Tpeba HABECTH y CaMOM TEKTy paja Wik y (ycHOoTama
(HarmoMeHama), a He HaBOJIUTH UX y CIIUCKY pedepeHiy. VicTo Baxku 1 3a OHa Jieia Koja ayTop He
MIOMHUIE Y CMHCITY LIUTHpama, Beh camo 1a 6u yrmyTHo YuTaole Ja ce ONIIMpPHHjE YIO3Hajy ca
HEKOM TEMOM KOja C€ caMo y3rpei IOMUELE Y paiy.

[Topen momeHyTux wHpOpManHja O MOMONHMM H3BOpUMa W Hay4yHO] rpahu, (ycHoTe
yoOHMUajeHO CaJipyke U Marbe BaKHE JeTalbe M MPOIMpPATHE KOMEHTape, ali HUCY W HE MOTY Jia
Oymy 3aMeHa 3a IIUTUPAHY JTUTEPaTypy.

VY nucamy crucka pedepeHIr H 3a HUTHPAKE Y CaMOM TEKCTy paja KOPUCTHTH T3B.
AITA crun (APA style), mehynapognu cranmapn 3a nutupame (Publication Manual of the
American Psychological Association).

Axo Heka pedepenna nocenyje DOI (Digital Object Identifier), Tpeba ra HaBecTn Ha
Kpajy pedepeHiie.

Y HacTaBKy cie/ie mpuMepu pasnmuauTux pedepermu npema AITA crumy.

Kmura — ocHoBHHU (bODMaT

IIpe3ume, nnunujaa umena. (roaMHa usnama). Hacnoe, Mecto usiaBama, n31aBay.

VYKOIMKO KIbHTa NMa BUILE H3/1aha, HABECTH Op0j M3/1amka, Kao y TIPBOM IIPUMEPY HIKE.

Tasi¢, S., Savikin Fodulovi¢, K., Menkovié, N. (2001). Vodic kroz svet lekovitog bilja (1.
izd.), Beograd, Samostalno izdanje.

3natkoBuh, MI. (2006). Tpaduyuonarno cmouapcmeo Cmape nianune U we2o8a
nepcnexkmusa, [lupot, I1u npec.

Breverton, T. (2011). Breverton's Complete Herbal: A Book of Remarkable Plants and

Their Uses, London, Quercus.
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Mapkosuh, M., Pakomar, Jb., Hukonuh, b. (2020). Jlekogumo 6umwe Iupomckoe oxpyea,

beorpan, MHCTUTYT 32 IymMapcCTBO.

Kmwura 6e3 ayropa, uma camo npupehuBaya win ypeasuka (eauropa)

Ilocie nmena mpupehuBava craB/ba ce (MpUpP.), a MOcJe UMeHa ypeanuka (yp.),
onHocHo (Ed.) 3a kmure Ha eHrJIeCKOM. AKO MMa BHILE ypeIHHMKa, cTaB/ba ce (ypc.),
oaHocHo (Eds).

Capuh, M. (yp.) (1989). Jlexosume 6umxe CP Cpbuje, beorpan, Cpricka akanemuja
HayKa ¥ YMETHOCTH.

Jocudoruh, M. (yp.) (1970-1986). @ropa CP Cpouje I-X, beorpan, Cpricka akajaemuja
HayKa U YMETHOCTH.

Tutin, T.G., Heywood, W.H., Burges, N.A., Moore, D.M., Valentine, D.H., Walters,
S.M., Webb, D.A. (Eds) (1964-1980). Flora Europaea, I-V, London, Cambrige University Press.
Tutin, T.G., Burges, N.A., Chater, O.A., Edmondson, J.R., Heywood, V.H., Moore,
D.M., Valentine, D.H., Walters, S.M., Webb, D.A. (Eds) (1993). Flora Europaea 1 (2nd

Edition), London, Cambrige University Press.

Kwmura 0e3 ayropa

Cpncka nopoouuna enyuxioneouja /u-E. Kmw. 8. (2006). beorpan, Haponna kmura,

TTonmutnka HM.

JIOKTOpCKA mucepTalmja Wik MaruCTapcku paa, Heo0]aBJbeHU HA MHTEPHETY, WIH JIPYTU

CINYHH H€O6kﬂﬂLeHH pagoBH, KOﬁl OU MOTJIM OHUTH JOCTYITHM Ha 3aXTCB 3aMHTCPCCOBAHOT

qyuTaona

IIpe3ume, manumjaa umena. (roquna). Hacnoe oucepmavuje unu paoa. JIoKTopcka
aucepranuja / Marucrapcku paa. Mecro, pakyJirer.

MapkoBuh, M. (2006). Ilpupoonu nomenyujanu cnoHmaue apomamuyne JjaeKosuUme
¢nope nnanume Buonuu. Maructapcku paxa. KparyjeBan, VYuusep3uter y Kparyjesiy,

[TpupoaHo-mareMaTHUKu QaKyiTeT.
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[Tornassbe v KIbM3H KOja UMa VPEAHUKA WK ITpupehruBaya

IIpesume ayrtopa morjaaB/ba, HWHHUIHUjaJ] uMeHa. (roaumHa wu3aama). Hacios
norjiaB/ba. Y: HMHHUIHUjaJ HMeHa ypeanuka / mnpupehuBaua. Ilpesume ypeanuka /
npupehusaua (yp. / ypc. / npup.), Hacioé Kmuze (CTp. IPBa CTPaHA MOIVIAB/bA — MOCICAHA
cTpaHa nmorjasjba). MecTo u3iaBama, u3aaBad.

Iajuh, M. (1975). Pon Matricaria L. V: M. Jocudosuh (yp.), @ropa CP Cpbéuje VII (cTp.
110-113). beorpan, Cpricka akaneMuja Hayka ¥ yMETHOCTH, O1esbemhe MPUPOTHO-MATEMATHUKUX
HayKa.

Kapanosuh, 3. (2013). O 3apaBuy (Mut, oOpen, maruja, moezuja). ¥Y: 3. Kapanosuh, J.
Joxuh (ypc.), buwe y mpaouyuonannoj xkyrmypu Cpba, npupyunuk oakioprne bomauxe (CTp.
19-30). HoBu Can, YuauBep3uter y HoBom Cany, ®umoszodcku dakynrer.

Daji¢ Stevanovié, Z., Petrovi¢, M., Aci¢, S. (2014). Ethnobotanical Knowledge and
Traditional Use of Plants in Serbia in Relation to Sustainable Rural Development. In: A. Pieroni,
C. Quave (Eds.), Ethnobotany and Biocultural Diversities in the Balkans (pp. 229-252). New
York, Springer.

Caornuresne v 300pHHUKY Hay4HOT cKyIia (KoHdepeHIr]e, CHMIIO3U]yYMa WK KOHIpeca)

IIpe3ume, nunumMjan nmena. (roguHa usnamwa). Haciaos pana. Hazue nayunoz ckyna
(cTp. mpBa cTpaHa caonIITeHa — MOC/IeABAa CTPaHA caonTekha). MecTo u3iama, u31aBady.

Munojesuh, b., Muxajmos, M. (1985). Hapogna TepmuHOIOTH]ja JICKOBUTOT OWJba Yy
okonuHu [lupota. 360pnux paoosa Cumnosujyma ,,Cmocoouwrvuya Pnope oxonune Huwa ™

(ctp. 167-180). Hum, Yuusepsuret y Humy, Texnonomku ¢axynrer y Jleckosiyy, Ioapysxuura

Cprickor OHOJIOMIKOT APYIITBA.

YnmaHak y 4acoIucy

IIpe3ume, ununujaa umena. (roouna). HacinoB unanka. Hazue uaconuca, eonymen
(0poj), npBa cTpaHa YWIaHKa-NMOCJIeABA CTPAHA WIAHKA.

[Togatak o3HaveH kao ,,(0poj) omHOocH ce Ha Opoj (CBEeCKy) dacomuca YHyTap jeaHe
TOJUHE W TMHUIIE Ce caMO KOJI OHMX YacoIuca KOju MMajy BUIIE M3/1aa y JelHO] KaJIeHIapCKOj

rogunu. [lomaTak o3HaueH Kao ,,BOJIyMEH™ OAHOCH ce Ha Opoj yacomuca y CMHUCITY TOJMINITA,
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padyHa ce off MoUeTKa M3TKeHha U UMajy Ta CBH YacOMUCH. Y MPBOM U TpeheM mpumepy HuKe
pany ce 0 4acoIucy KOju UMa caMo ,,BOJYMEH, JIOK je Y IPyroM U Y€TBPTOM IPUMEPY YaCOIINC
KOJH UMa | ,,BOJTyMEH" H ,,0p0j*.

Ratkni¢, M., Nikoli¢, B., Rakonjac, L., Bilibajki¢, S. (2004). Prirodno rasprostranjenje 1
selekcija vockarica na podru¢ju Pirota, Babusnice i Dimitrovgrada (Natural distribution and
selection of fruit trees in the region of Pirot, Babusnica and Dimitrovgrad). Zbornik radova, 50-
51,102-111.

Savikin, K., Zduni¢, G., Menkovié, N., Zivkovié, J., Cujié, N., Teres¢enko, M., Bigovic,
D. (2013). Ethnobotanical study on traditional use of medicinal plants in South-Western Serbia,
Zlatibor district. Journal of  Ethnopharmacology, 146 (3), 803-810.
d0i:10.1016/j.jep.2013.02.006

Mapxkosuh, M., Martosuh, M., Pakoman, Jb. (2019). Ilpernen apomatuuynux Ousbaka
Bummmua nmpema ¢utoneHosnomkoj npunagHoctu (Review of aromatic plants of the Vidlic
Mountain by phytocenological affiliation). [ITupomcku 360pnux, 44, 65-85. doi:
10.5937/pirotzbor1944065M

Subarevié, N., Stevanovié, O., Petrujki¢, B. (2015). Primjene fitoterapije kao oblika
etnoveterinarske medicine na podrucju Stare planine u Srbiji (Use of phytotherapy as a form of
ethnoveterinary medicine in the area of Stara planina mountain in Serbia). Acta Medico-

Historica Adriatica, 13 (1), 75-94.

H3Bop ca mHTEpHETA

IIpey3ero ox (roguna). Hacios. URL
EUROMED database. (2020). Plantbase. http://ww2.bgbm.org/EuroPlusMed
Statistical Office of the Republic of Serbia. (2011). The Census of Population,

Households and Dwellings in the Republic of Serbia 2011 [web page]. URL: http://popis
2011.stat.rs/?lang=en

Ypanak y KJ'IaCI/I‘IHOi mITaMIim

IIpe3ume, ununujaa nmena (roauna). Haciaos ynanka. Ha3zue nosuna, natym, crTp.

NpPBa CTPaHA YIaHKA-Mocaeamhba cTpaHa wianka niu URL axo je ywianak npeyser on line.
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https://doi.org/10.1016/j.jep.2013.02.006
http://ww2.bgbm.org/EuroPlusMed
http://popis/

Kozan, D. (2019). Vodi¢ za muskarce: Kako da vam prostata (p)ostane zdrava. Lekovito

bilje, 25.9.—-24. 10. 2019, str. 24-28.

Ilutupame y TEKCTY paja

VY camMoM TeKCTy paja, NPUIMKOM CBAaKOI IMO3MBama HAa HEKO JIeNo, Tpeba y 3arpaiu
HABECTH MpE3MME ayTopa TOT Jella W TOAWHY H3/Aama, pa3lBojeHe 3ape3oM. Ha OocHOBY Tux
OCHOBHHX II0JIaTaKa, 3aMHTEPECOBaHM uYMTanal he y cmucky pedepeHIM Ha Kpajy paja Jiako
npoHahu onmMpHHje NoJaTKe O JOTUYHOM JIEITy.

ITpumepu:

(Randelovi¢ i sar., 1997)

(Markovi¢, Pavlovi¢-Muratspahi¢, Matovi¢, Markovi¢ & Stankov-Jovanovi¢, 2009)

(Markovi¢ et al., 2010)

AKoO je mpe3ume JIe0 CTPYKTYpe peueHHIIe, Y 3arpajy ce cTaBjba CaMo roJIMHa U3/1amba, ra
OM IPETXO/IHU TIPUMEPHU MOTJIIH JIa H3TJIeNajy, Ha TPUMEp, OBAKO:

IIpema Randelovi¢ 1 sar. (1997) cacraBibena je mmcra oa 93 nekoBUTE OWIBKE 3a
cyoperuon Ilupot. Ha mmanunu Buanuy 3abenexeno je 60 apomatnynux Ousbaka (Markovic,
Pavlovi¢-Muratspahi¢, Matovi¢, Markovi¢ & Stankov-Jovanovié, 2009). V TIupoTckoMm OKpyTy
Markovi¢ et al. (2010) cy nonucanu 326 OWJBHUX BpCTa 4YHje Cy Apore OPUIIMHAIHE WIA CE

KOPHCTE y HAPOJIHO] METUIIUHHU.

AKO ce 10o31Ba Ha BHIIIE JIeJIa OJjeIHOM, Y 3arpajy ce CTaBJbajy Mpe3uMeHa CBUX ayTopa
U TOJMHE M3llamka, a 3a PEeIoCcie]l je MepoaaBaH a0eleHN peociie]] Ipe3uMeHa, a He TOIUHA
u3nama. Kon gena ca uie aytopa, MEpOJaBHO je Tpe3uMe MpBor aytopa Tor aena. [lomamu o
JeJIIMa Ce pa3iBajajy Tadka-3ape3om. [Ipumep:

(Jari¢ et al., 2015; Pieroni et al., 2011; Zlatkovi¢ et al., 2014)

Penocnen no roguHaMa m3nama je mpuMapaH camoO ako e Ha MCTOM MECTy T03MBa Ha
BUIIIE JIeJ]Ia UCTOT ayTopa:

(Jari¢ et al., 2007, 2014, 2015)
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AKko 1eno uma JiBa ayTopa, npe3uMeHa o0a ayTopa ce MUy MPIIMKOM CBAaKOT HaBohema
nena:
(Pakomair u Mapkosuh, 2019), onnocHo Pakomai u Mapkosuh (2019)

(Zlatkovi¢ & Bogosavljevi¢, 2014), onnocno Zlatkovi¢ and Bogosavljevié¢ (2014)

AKO neno mMa oJ TpU JI0 TET ayTopa, Npe3rMEeHa CBUX ayTopa Ce MUY jeIUHO
MIPWJIMKOM TIPBOT HaBoh)ema, a HApeIHU MyT Ce MUIIE camMo Mpe3uMe MPBOT ayTopa U Jojaje ,,|
cap. 3a Jena Ha CpIICKOM, OJHOCHO ,.et al.“ 3a 1e71a Ha eHTJIECKOM.

(Mapkosuh, MatoBuh u Pakomair, 2019), omnocHo (Mapkosuh u cap., 2019)

(Markovi¢, Pavlovi¢-Muratspahi¢, Matovi¢, Markovi¢ & Stankov-Jovanovi¢, 2009),

oanocHo (Markovi¢ et al., 2009)

[TpunukoM HaBolewma BUIIlE ayTOpa jeTHOT JIejla Ha EHIJIECKOM je3UKY, 3HaK & 3aMemyje
»and®, OTHOCHO ,,i*° caMO KaJia ce Mpe3MMEeHa ayTopa HaBoJe yHyTap 3arpana. Mehytum, ako ce
KOPUCTH BapHjaHTa IMTUPamka Kaga Cy IMPE3UMEHa N1e0 CTPYKType pEuUeHHIe, OHIA ce He
kopuctu &, Beh yBek ,,and* umm ,,u".

(Stankov Jovanovié, Smelcerovi¢, Smilji¢, Ili¢ & Markovié 2018)

Stankov Jovanovié¢, Smelcerovié, Smilji¢, Ili¢ and Markovi¢ (2018), oanocHo Stankov

Jovanovi¢, Smelcerovié, Smilji¢, Ili¢ u Markovi¢ (2018)

AKo ce 10ro/M J1a ce y paay IUTHPajy Jeia ayTopa KOju MMajy UCTO TMpe3nuMe, OHJa ce
NUILIE U WHUIK]ja]T UIMEHA, a YKOJIMKO C€ U TO MOKJIONH, OHJIa C€ JA0/aje U CPelbe CIOBO. AKO ce
UTHPA TaKo Jia MOJIAlK O ayTOpy HHCY y 3arpaaamMa, Beh Cy J1e0 CTpYKType pedeHHIIe, MPBO ce
NHIIe HHULKjall IMEHa, T1a CPEIbE CI0BO U ITPEe3UMe, Ha IIpUMep:

(Markovi¢, M., 2019), onrocao M. Markovi¢ (2019) unu

(Markovi¢, S.M., 2019), onaocao M.S. Markovi¢ (2019)

YKONUKO je ayTop Jeiia MHCTUTYITHja, HABOJIEe CE HheHH MOallH:

(Pemy6nuuku 3aBof 3a cTraTucTuky, 2011)
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AKo 1eno Hema ayTopa, MUIIE Ce Ha3WB Jella, C TUM Ja C€ HACIIOBU KIbUTA IHITY
UTAJTUKOM, a HACJIOBU WiIaHaKa OOMYHUM clloBMMA. J[yraduku HacioBu ce MOry ckpahuBatu amu
caMoO TaKo Jia C€ U M0 TOM CKpaheHOM OOJIMKY MOTY JIaKO MPENO3HATH Y CIUCKY pedepeHIr Ha
Kpajy paza:

(Peunux cpnckoxp8amckoz KiuicegHoe u Hapoonoe jesuxa, 2001)

VYKoIuKo ce y pagy HEe caMO HadeslHO M03UBa Ha HEKO [Jes0, Beh ce OHO M KOHKPETHO
LUTHpA, OHAA Ce LIUTUPAHU JIEJIOBU CTaBJbajy IOJ HABOJHUKE, a Ha Kpajy LUTaTa, y 3arpanu,
1ocje Mpe3rMeHa ayTopa Jejia ¥ TOJUHE W3/Jama, CTaBJba CE U CTPAHUIIA, OJJBOjEHA OJ] TOJIMHE
3ape3oM.

[Tpumepu y onucy neeHa (Calendula officinalis L.):

,,HEBEH, XKyXeJb MM Or'lhall, YeCTO C€ Ha3MBa M KUIIHM LIBET, jep, Kao IITO 3HAMO, OH
npeJcKa3yje BpeMe, OAHOCHO KHUIITYy, Kaja ce JJaTUle — Mpo3opunhu merose Kyhuie — He OTBOpe
yjyTpo o ocam catu™ (Tpebden, 2004, ctp. 5)

AKO ce KOPUCTH BapujaHTa TJe je Mpe3uMe ayTopa J1e0 CTPYKType pedeHHule, OHJa ce y
3arpajie CTaBjbajy caMo roJMHa U3Jama u Opoj CTpaHHILIE, Ha IPUMED:

ITpu onucy HeBeHa Tymnakos (1980) HaBoam nma cy ,,IBaCTH XyTe€ WIM HapaHLacTe,

MojeIMHavYHe 2-5 ¢cm mMpoKe, CBOjCTBEHOT MupHca.” (cTp. 514).

Hern nmoctymnu ce mpuMemyjy B Kajia ce caapikaj Jiejia He IMTUpa 0CioBIe, Beh ce oH

npernpuyana, napagpasmpa, caMo HITO ¢€ Y TOM ClIy4yajy W30CTaBJbajy HaBOIHUIIU.

AKoO ce nuTupajy, 6uiao nocioBe, OWIO MpernpHYaBambeM, JEJI0BU paja KOju M3BOPHO
3ay3uMajy BHIIE OJ] jeJIHE CTpaHUIIe, MUIIIE Ce MPBa U MOCIEHha CTPAaHUIA IUTHPAHOT JIejIa W
Ha3WB moriassba. Kox nena Ha €HIJIeCKoM, yMecTo ckpaheHHuIle CTp. KOPHUCTH ce p. 3a jeAHy,
OJTHOCHO Pp. 3a BUILIE CTPaHUIIA.

(Tyuaxos, 1980, ctp. 50-55)

(Janci¢, Stosi¢, Mimica Duki¢, Lakusi¢, 1995, str. 112-117)

(Breverton, 2011, p. 385)

(Jari¢, Mitrovi¢ & Karadzi¢, 2014, pp. 1359-1379)
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AKO ce 10cioBIie mUTHpa ayske o1 40 peun HEKOT Jieia, OHJIa Ce IIUTHPAHU JIe0 U3/Baja y
nmocebaH OJIOK — macyc, KOju ce O]l CTaHJapIHOT Macyca pasjMKyje 1Mo TOME IITO UMa YBY4YeHE
CBE pe/ioBe, a He caMo MPBH PEell, U TO 3a TeT Kapakrepa. [Ipumep:

Haponna Peny6nuka Kuna je y cB0joj MEIMIIMHM TOTOBO jeMHA caudyBajla CBECT O

npaBUM JbyJICKMM TmoTpebama. Ha cBeTckoM HHMBOY TMOACTaKia je Tparama 3a

TEpareyTCKUM TIOCTYIIMMA, KOjU Cy HEIIKOAJbUBH, alld YCHeIHH ©u MohHU Yy

OJlaKIlaBamwy Teroda OOJIECHUIMMA U CTIafajy y IOMEH TpaJuloHATHEe MeIuIuHeE. JenHa

0]l MeTOoJa TpaJMIMOHAIHE MeAMLMHE je W ¢uroTepanuja (Jeueme OUIbEM), Koja

YKOJIUKO C€ 3HAJIAYKH NMPUMEHH MOXxe na Oyne Beoma ycremHa. [locneamux roauna,

3axBasbyjyhu wuckycrBuma u3 Hapomne PemyOmmke Kwune, Merone TpamunuoHaimHe

MEIUIIMHE JIOKUBJbABajy TIPOIBAT M Ha CBeTCKOM HHUBOY (MapkoBuh, Pakomail,

Hukomnwuh, 2020, ctp. 386)

Jlyrauke mocioBHe 1utate Tpeda n3beraBaru, jep MOJJIC)KY 3alITUTH Ay TOPCKHUX TIPaBa.

Takohe Tpeba uzberaBaté HaBolewme Jena KOja HUCY M3BOPHO MPOYHTAHA, a Kaja je To,
UIaK, CIy4aj, OHJa C€ MOXKE MOCTYNUTH Ha ciieaehr HauMH:

Luki¢ (mpema Janci¢, 1995) mume ma ce u3 OCYNICHHX TJIABUYACTHUX IIBACTH CMHJbA
(Helicrisum arenarium) eKCTpaKIMjoM MOMONyY eTpa WX e€TaHoJia JoOHuja CMOJacT apoMaTH4YaH
NPOM3BOJ, MO HA3WUBY apeHapWH, KOjU MMa IIMPOK CHEKTap aHTHOAKTEPHjCKOT JelloBama Ha
¢dutomarorene 6akrepuje (ctp. 110).

[Tpu oBOME ce HaBosM OpOj CTpaHMIIE JiesIa KOje j& TPOUYNUTAHO U Y KOHKPETHOM MPUMEPY
TO je JanunheBo mornassbe y MoHOTpaduju o apomatuyHuM Ousbkama Cpowuje. Mcro neno he ce
Hahu U y criucky pedepeHIu Ha Kpajy paja.

Onmupauje o AITA nuTatHOM CTWIIy MOXKE Ce ca3Hatu Ha cajty  http:/
www.apastyle.org/. 3a cBe HemoyMmuIle, 3aWHTEpECOBAaHM ayTOPH MOTY Ja ce olpare u
YPEIHMIITBY Yacomuca ,,ETHoOoTaHmKa™,

PagoBe cmatu Ha  e-mail ypemnmka  markovicsmarija9@gmail.com  wiun

goranmnikolic@gmail.com
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