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IIpenrosop

[Ton mnokpoButesbctBoM I'pama Ilupota, HWerpaxkuBauko apymTBO ,,babun Hoc™
peructpoBaHo y ceny Temcka xox Ilupora u MucTuTyT 32 mymapctBo u3 beorpaga opranusyjy
M0 TMPBU IyT Yy HAIO] 3€MJbM HAYYHU CKYI, KOjU je mocBeheH Temama O ymnoTpeOu Ouspaka.
Cyopranuzaropu ckyna cy: MHCTUTYT 3a mpoydyaBame JIeKOBUTOT Omba ,,Jlp Jocud [Manuuh* u3
beorpaga, MHCTUTYT 3a MyNTHIMCUMIUIMHApHA UCTpakuBama u3 beorpana, Wuctutyt 3a
ouonorujy u exonorujy I[lpuponno-marematnukor (axynrera YHusepsurera y Kparyjesiy,
HNuctutyt 3a patapctBo u noBprapctBo u3 Hosor Caza, kao u OcHoBHa 1ikoia ,,Ceetu Capa‘“ u3
ITupora.

JeaHa oJ1 HajBaXXHUjUX JbYACKHMX JENATHOCTH je 3alITHUTA 3/paBjba. Y TOM IpaBIy Cy
yCMEpeHa MCTpakhBarma y 00JacTH MPUMEHE JICKOBUTOT W CAMOHHKIIOT jecTUBOT Omiba. Llumb
OBOT' CKYyIIa je J1a Ha 0a3u pe3yJiTaTa HaydYHUX UCTPAXKHBAKHA yTHUYE HA OUyBamke, MPOCIEPUTET,
3aIITUTY W YyHampehewme 37paBiba APYIITBEHE 3ajeHUIIE, Kao W CBaKOr TOjeAHHIIA.
Opranmszanuja [IpBor caBeToBama O JEKOBHUTOM M CaMOHHKIOM jecTUBOM Omiby y Ilupoty u
OKOJIMHU Tpebaso Ou Ja AONpUHECE Pa3BOjy HAyKe, MHTCH3UBHUPAY Capalbe y OKBUPY 3€MJbE,
a Hajamo ce u Oyayhe mehyHapoaHe capaime.

VY cBeTcKUM pa3Mepama, OroToBO 300T MPEeHACcebeHOCTH Y TOjeAMHUM JIeIOBUMA CBETA,
cBe je Behe kopurheme He3apaBe XpaHe, onTepeheHe aIuTUBUMA, KOjU Cy IITETHH IO 31paBibe
YOoBEKa W OINCTaHAK YOBEYAHCTBA. Y TIOTPa3H 3a peHIeHheM 3IpaBCTBEHUX Mpodiema
3a0opaBjpaMoO Ha TO Ja HaMm je Mpupojaa Beh gana orpoMHe pecypce y BUIY JIGKOBUTOT Oujba 3a
O4YyBam€ 3/IpaBJba, KOJU Cy HAM HAJI0XBaT pyKe, Kao U JOCTYIHY 37paBCTBEHO 0e30eqHy XpaHy y
BHIly CAaMOHHKJIOT jecTHBOr Omsba. CMarpamo na Halle CTAaHOBHHINTBO, MAKO Yy OJMCKOM
OKpY’KeHy MMa He3aral)eny npupojy, HeJOBOJHHO M03HAj€ IPUPOIHE PECypCce U3 CBOje OKOJIMHE,
KOju OM MOINIM J1a ce MCKOpHCTe y Jeuewy U ucxpanu. OpranuszanujoMm [IpBor caBeroBama o
JIEKOBUTOM M CaMOHMKJIOM jJeCTMBOM OMJbYy HaJaMoO C€ Ja MOKeMO Ja MoOyauMo TpaHcdep
3Hama U3 IOMEHYTUX 00JIaCTH, Kao 1 00Jbe U epukacHuje Kopultheme MOMEHYTUX pecypcea.

I'pan ITupoT ka0 MeCTO OpraHW30Bamka OBOT CKyTa, MOCEIyje Y CBOjOj OKOJHMHH, Ipe
cBera Ha naguHama Crape TUIaHuHe, U3y3€THO YUCTY U He3araheHy mpupofdy. Y \b0j pacTe 4YuTaB

HU3 JIEKOBHUTHX W CaMOHHMKJIMX JECTHMBMX OHWJbaKa, 4Ydja j€ Pa3HOBPCHOCT BeElMKa, a 4YHja



NPEBEHTUBHA INpUMEHa MoOke Ja Oyjae OnaroTBopHa y OdyBamy 3[paBjba U HOPMAJIHOT
(bYHKIIMOHUCAaka JbYACKOT OPraHMW3Ma, Kao U y Cy30Hjamy W Jieuemhy MHOTHX Oonectu. HakoH
3BaHUYHOT JIeJIa CKyTMa ca IpeAaBambuMa, M3jlaralbumMa U JIucKycujoM y amdureatpy OCHOBHE
mkone ,CBeru Capa“ y Ilupory, ckym ce HactaBiba y mnpupoau okonuHe I[lupora y
CrenmjatHOM pesepsary npupoje ,,Kmucypa Jepme™ u Ilapky npupoze ,,Ctapa miaHuHa™, Ha
nokanureruma Pcosin, Pocomauku monmm, Jlojkuamm, Temcka m kimucypa Temmture. [umb
CaBeTOBama je Pa3BOj CBeCTH Koja jJoMaher CTaHOBHMINTBA O BEIIMKOM OOTaTcTBY pecypca
JIEKOBUTOT M CAaMOHMKJIOT JECTHBOT OWJba, KA0 U O BEJIMKO] MOTpeOM ouyBama MOIMyJaluja
PETKUX U YIPOXKEHUX BPCTa OMibakxa.

Opranu3oBame OBOT CKyIa (pUHAHCUjCKHU je ToapxaHo ox ['pana [Mupora. Hajcpnaunuje
ce 3axBaJbyjeMoO TpajoHavYenHUKy Mp Bragany Bacuhy, momohaunum rpagonadennuka Mununu
lonmy6oBuh, rpanckom Behnuky bojany PanhenoBuhy w nauennuky Banmpuspene CaBu
Koctuhy. 3axBasbyjemo ce Jbusbanu Ilanajorosuh m Henamy CoxonoBuhy Ha cyrectujama y
MIPUIIPEMH TIPEIIOTa OBOT MPOjEKTa M CMEPHHUIIAMa y peaTi3aliiju.

3axBanHoCT nyryjemo Mapjany Panuuhy, nupextopy OcHoBHe mikoune ,,CBetu Capa“ y
[Tupoty, Ha ogoOpewmy Kopuiihema ampuTeaTpa MIKOJIE 3a OJp)KaBame 3BAaHUYHOT Jella CKyTIa.
3axBaspyjemo ce np Munany CrankoBuhy, ynpaBHuUKYy MHCTHTYyTa 32 OMONOTH]y U €KOJIOTH]Y
[Tpuponno-maTtematuukor (akynrera YHuBep3uteta y Kparyjeiy ©Ha yduemhy vy
CyOpraHu3aiju CKylnma Kao M OCTaJUM TIOMEHYTHM CyOpraHuszatopuma. BuHapuju
»MmunanoBuh* n3paxkaBamMo 3aXBaJTHOCT Ha CrOH30pcTBY. Urymanuju Jeppocunuju, crapenmau
MaHactupa ,,CBetu bophe” y cemy Temcka, kao u omy JleoHuny, 3axBajbyjeMoO c€ IUTO CY
0/I00pUITM TIPOCTOP Y aMOMjEHTY MaHACcTHpa 3a OJpKaBamke 3ajeJHHYKOr PydKa 3a YUECHUKE
ckymna, Tpeher gaHa caBeToBama.

CBUM capaJHUIMMa JIyTyjeMO BEIMKY 3aXBaJTHOCT Y 3aJ€JTHUYKO] YCIIEUIHO] peaau3aiuju

MPOjeKTa, YHJH je pe3yTaT mTaMIame oBoT 300pHHKA pe3rumea.

VY Ilupory, jyna 2021.

[Iporpamcku u opraHu3aioHu oa00p
[IpBor caBeToBama 0 JIEKOBUTOM
Y CAMOHHKJIOM JE€CTHBOM OMIbY



[Iporpam caBeToBama

[Ipsu man: 12. 07. 2021.

- IlnenapHa mnpenaBama, ycMeHa H3Jarama, JAUCKYCHja M IIOCTEp IMpe3eHTaluje Yy
amputearpy OcHoBue mkone ,,Cetu Capa®, [lupot

- Ilayza 3a pyuyak

- Tepencka nocera [lapky npupoge ,,Crapa ninanuna‘ Ha Jokanutetry PcoBiu

OrtBapame caBeroBama: Jparan Tpuukosuh, Mapuja MapkoBuh, Bonuressu
VYBoana peu: He6ojma CranojeBuh, Biacauk ¢pupme ,,Anonuc nz Cokodame

[Inenapna npenaBama:

1. Ipod. ap Aparosydo MuaaaunoBuh, penosuu npodecop MeaumHcKor Gakynrera y
Humry
- 9.00 — 9.20 IIneHapHO mpelraBame IOJ HA3UBOM ,,MOryhHOCT camo3anollbaBama y
[MupoTckoM OKpYry KpO3 OIPKHBO CaKyIJbakh€ CAMOHHMKIMX U TUIAHTKUPAHE
JIEKOBUTHUX OMJbaKa‘;
2. Ap Hejan IlweB/bakymmh, Bumm HayyHu capagHuk MHcTuTyTa 3a npoydaBame
nexoBuTor 6mba ,,/Jp Jocud [Mananh* y beorpamy
- 9.30 — 9.50 IInenapHo mpeaaBame MOJ Ha3UBOM ,,/13a30BU rajema JIGKOBUTOT Ouspa“ y
capanmwu ca Cperom bpkuhewm;
3. Ap MmupocaaB Huxoauh, nayunu caBetHuk MHCTHUTYTa 32 MyJATHIUCHUILIMHAPHA
UCTpaXKHBaba
- 10.00 — 10.20 IInenapHo mpenaBame MO Ha3UBOM ,,JIEKOBUTH MOTEHIIMjall OUJbaka Koje
akyMyJmpajy cwmmnujyMm™“ y capagmu ca ap Hwuaom Hwuxomuh wu  Musomem
CranojeBuhewm;
4. JIp Hebojma MenkoBuh, HayuyHu caBeTHUK MHcTUTyTa 3a mpoydyaBame JIEKOBUTOT
owmpa ,,JIp Jocud I[anunh* y beorpamy
- 10.30-10.50 IInenapHo npenaBame Moja Ha3UBOM ,,JIekoBute 6usbke Ctape rianuHe;
5. Ilpodp. np bojan 3narkoBuh, penoBuu mpodecop IIpupoaHO-MaTeMaTHIKOT
¢dakynrera YuuBep3utera y Humry
- 11.00 — 11.20 TlnenapHo mpeaaBame MO HA3UBOM ,,PasHOBpCHOCT OuibHOT cBeTa Crape
IaHuHe y uctTouHoj Cpouju’.

[Tay3a: 11.20 - 11.30
YcMmena n3iarama:

1. Ap Mapuja MapkoBuh, BUIIM Hay4YHU capajHUK, 3anouubeHa Ha [IpupoanHo-
MaTeMaTu4koM (hakynrery YHuBep3utera y Humry



11.30 — 11.40 MWznarame moja Ha3uBoM ,,ETHO(apmakosomka ynorpeda meTpoBIia
(Agrimonia eupatoria) y IMuporckom okpyry (Cpbuja)“ y capammu ca ap JlejaHom
[IpeBmpakymumheM, np Jenenom Marejuh u npod. 1p Becnom CtankoB JoBanoBuh;
Muinna LBeranoBuh, CTyIeHT 3aBpIIHE TOJAMHE MacTep aKaJEMCKUX CTyIuja
OMOJIOTHje W EeKOJIOTHje Ha CTYIHjCKOM mporpamy Ekosorwja m 3amTuTa mpupojae Ha
[Ipuponno-mMaremaTrukoM Qaxkyntety YHuBepautera y Humry

11.45 — 11.55 W znarame noj HazuBoM ,,McTpaxkuBame O TPaJUIIMOHAIHOM JICUCHY
nujabereca y Jabnmannukom okpyry (Cpbuja)* y capanmwu ca ap Janujenom Hukonuh, np
Jejanom IlbeBibakymmhem u 1p Mapujom Mapkosuh;

[Aparana PajkoBuh, ncrpaxxubau capaguuk MHcTUTYyTa 32 parapcTBO U MOBPTAPCTBO Y
Hosom Cany

12.00 — 12.10 W3narame moj Ha3uBOM ,,JIeKOBHTa CBOjcTBa OWMJbaKa M3 TOPOIMIIC
Brassicaceae Ha mpumepy mpHe W Oene cimaumie y capaamu ca mpod. ap AHOM
MapjanoBuh Jepomenom;

Jp Cperen Tep3uh, Hayunu caBeTHUK MHcTHUTyTa 3a paTapcTBO M MOBPTApCTBO Y
Hosom Cany

12.15 — 12.25 HWznarame mox HazuBoM ,Uwuuoka (Helianthus tuberosus L.), nuBibu
CPOJTHUK TajeHOr CYHIIOKpEeTa, ajli M CAaMOHHMKJIa jecTMBa OWJbKAa“ y capaamu ca Ap
AnexcannpoMm Mukuhem u npod. 1p Anom Mapjanosuh Jepomenowm;

Josawn JlazapeBuh, [Tossonpuspennu dakynrer YauBepsureta y beorpany

1230 — 12.40 MUznarame nox HazueoMm ,,Cy30Mjame KOpOBa y JIEKOBUTOM OWIbY
MpUMEHOM MaTdeBa‘““ y capaamu ca AHom [[parymuo, mpod. np CaBom BpOHMUIaHMHOM,
ap Tatjanom Mapkosuh u nipod. np dparanom boxuh;

IIpod. np Cnasuma CramenkoBuh, penoHu mnpodecop I[IpuponHo-maTemaTuukor
bakynrera YHuBepsurera y Humry,

1245 — 12.55 W3narame T10A Ha3WMBOM ,,BMOMEIUIIMHCKA TOTCHIMjaJI JIMINaja
[TupoTckor okpyra® y capaamu ca ap Ceetiianom Pucrtuh;

Mapuja {umurpujeBuh, acuctent Ha MenunuackoM ¢akynrery y Humry

13.00 — 13.10 M3narame moj Ha3uBOM ,,HyTPUTHBHO Ba’KHH €JIEMEHTH y oJabpaHuM
BpcTama ripuBa jyroucroune Cpouje® y capanmu ca npod. np Buonerom Mutuh, npod.
np Becnom CrankoB JoBanosuh u 1p Jenenom Hukonwh;

Maja I'puropos, /lenaptman 3a dapmaryjy MeauuuHckor ¢akyiaTeta Y HUBEp3UTeTa y
Humry

13.15 — 13.25 HW3narame moj Ha3uBOM ,,Y TBphuBame caapikaja GeHOTHIUX MEeTadoInTa U
in Vivo 6e30eIHOCTH TPUMEHE €TAaHOJHUX CeKCTpakKaTra IBeTa W JIMCTa KPYITHOIBETHE
nusu3me (Verbascum phlomoides)“ y capaamu ca ap paranom [Tanosuh, ap Munuiiom
Maptunosuh, 1p Mapujom Tacuh Kocros u npod. ap Banom Hemmh;

Ipo¢p. ap daumjena Koctuh, pemoBHu mnpodecop Ha JlemaprmaHy 3a XeMHjy
[TpupogHo-mMaTeMaTuykor (axkynrera YHuBep3uTeTa y Humry

1330 — 13.40 MWznarame mnon HasuBoM ,OnpehuBame (QeHONMHOT cacTraBa U
AQHTHOKCHJATHBHE aKTMBHOCTH Yy €KCTpakTUMa opaxoBor jumha® y capaimu ca ap
Mapujom Mapkosuh u Buktopom Canunhewm;



10. IIpod. np Buosiera Mutuh, penoBan npodecop Ha [enmaprmany 3a xemujy [Ipupoano-
MaTeMaTU4Kor ¢akynrera YHuBep3urera y Humry

- 13.45-13.55 M3narame 1noja Ha3uBOM ,,AHTHOKCHUIATUBHE KaPAKTEPUCTUKE allETOHCKUX
ekcrpakara ousbke Achillea clypeolata“ y capanmwu ca np Jenenom Huxonuh, Mapujom
Humutpujesuh, 1p Mapujom Mapkosuh u ipod. 1p Becnom Crankos JoBanosuh;

11. IIpog. np Becna CrankoB JoBanoBuh, penosuu npodecop Ha Jlemaprmany 3a XeMujy
[Tpuponno-maTemaTuukor ¢akynrera Y HuBep3utera y Hunry

- 14.00 — 14.10 Wznarame moJ HAa3MBOM ,, AHTHOKCHUIATHBHE KapaKTEPUCTHKE OUIbKE
Artemisia scoparia“ y capanmwu ca npod. ap Buoserom Mutuh, Ciobomxanom hupuhem,
np Jenenom Hukonuh, Mapujom dumutpujesuh u ap Mapujom Unuh.

Juckycuja u moctep npeseHTaruje: 14.20 — 15.00
[TocTep mpe3enTaryje:

1. Anapea Kao6ap IHonosuh, [Ipupogno-marematunuku daxynrer Hum

- Ilocrep mpesenTtanuja ,,AHTUMHUKPOOHAa M AHTMOKCHJIATUBHA AKTHBHOCT E€TAPCKUX YyJba
W30JI0BaHUX M3 JBE BpPCTe opuraHa, Bpanwiose Tpase (Origanum vulgare L.) u Typckor
opurana (Origanum minutiflorum O. Schwarz.) y capagwu ca Anom Anekcuh, 1p
3opunom CrojanoBuh Panuh, mpod. nap Ilepunom BacumweBuhem, ap JeneHom
Buroposuh u npod. np Hatamom Jokosuh;

2. J1p ®uaun Josanosuh, Hayunu capaguuk MHcTHTyTa 32 rymapcTBo y beorpany

- Tlocrep mpesenranuja ,,Pacipocrpameme nekoBute Bpere Galanthus elwesii Hook. f. y
[Muporckom okpyry (Cpbuja)*“ y capaawu ca ap Cowom bpaynoBuh, np busbanom
Hukonuh u ap Jbyounkom Pakomiiem;

3. Topan CumoBuh, npodecop 6momnoruje, [ mmuazuja, Kypurymmmja

- Ilocrep npesenranyja ,,ETHOO0TAaHNYKA CTyUja O TEKOBUTHM Onibkama Kypurymmuje® y
capanmwu ca ip Munanom CrankoBuhem, Mununom [lasnosuh, Henagom 3naruhem u ap
["opuriom benuh;
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MoryhHocT camo3anonubaBama y IIuporckom okpyry Kpo3 oAp:KuBo
CaKyIll/balbe CAMOHMKJIUX U IVIAHTAKUPaH-€ JIEKOBUTHX OM/baKka

JAparosbyo Munagunosuh

Menunuacku dakynter YHuBep3utera y Hunry, Karenpa 3a xemujy, bynesap Jlp 3opana

‘bBunhuha 81, 18000 Humm, CpOuja
e-mail: dragoljubm@gmail.com
Kibyune peun: 1exoBuTe OMIbKe, camo3anonubaBame, [InpoTckn okpyr

[ToTpebe 3a TEKOBUTHM OMJbKaMa Cy CTaJHO y mopacTy. 300T Tora je 3Ha4ajHO HHXOBO
OJIP’)KHMBO CaKyIUbalke, Yy IMJbY TPOHM3BOJAIE JIGKOBA W TpexpamOcHux mpousBoga. C mpyre
CTpaHe, HEKOHTPOJIUCAHA eKCIUloaranuja OWJBHMX OOoraTcraBa CacBUM HW3BECHO YCIIOBJbaBa
ocHpoMalieme, a Moryhe n HecTajambe HeKuX BpcTa. Ha ocHOBY reorpadckor monoxkaja, Kao
YTHIIaja Pa3IMYUTHX EKOJOWKUX (akTopa, Tepuropuja CpOuje je jenan oJ 3HAYAJHUX IIEHTApa
OmoauBep3UTETa Y OBOM ey cBeta. PasHoBpcHOCT utope umne 3272 Bpcte. o 1992. roaune,
Cpbwuja je Omna jeman o HajBehux M3BO3HMKA JIEKOBUTUX OWsbaka y JyroucrouHoj EBpomu ca
6000 T cupoBHHA ¥ TIpoMeTOM OJ TpuOImkHO 11 Mumrona gonapa. TOKOM MPOTEKIMX TOAUHA
OBa To3MIMja je u3ryospeHa, a Boaehu cHabneBaun EBporncke yHmje cy Byrapcka, Mabhapcka,

CrnoBauka u Anbanuja.

IMpouena je ma Crapa turaHmHa Tocedyje  HajBehw (UIOPUCTHYKH JUBEP3UTET HA
npocropy bankana. [lo cama je eBumentupano npuOmmkao 1200 Bpcta M MOABpCTa BUIIUX
ombaka, MelhyTuM, npernocrasiba ce Aa ¢iopa Crape miuanuHe caapku HajMame 2000 TakcoHa.
OnpXHBO CaKkyIUbalbeé CaMOHHMKJINX OMJbaka je palMoHaJ Ha eKCIuloaTalfja, Koja He yrpokaBa
IBUXOB orncranak. Cakymbame, y KOMOMHALIM]H ca TUIAHTaKHOM MTPOU3BOAKHOM, MIPENopyuyje ce

y Opacko-maHuHCKUM pernonnma Crape mianune, CuheBauke knmmcype, CokoOame, UT/.

VYkynHu mpomeT JekoBHUTUX Omibaka y CpOuju octBapyje ce mnpubmmkHo 50%
TUTAHTAXXHOM TPOM3BOIKHOM, OCTAaTaK Ce OJHOCH Ha CaKyIbame U3 croHTane ¢uope. [locroje

nporeHe aa je 50.000 JbynuM aHTa)KOBaHO y TPOM3BOAKU JICKOBUTHX Omibaka. CakyrbambeM



nexkoBUTHX Omsbaka y CpOuju 6aBu ce mpudmmkao 5.000 rpahana, kojuma je To IpUMapHU U3BOP
npuxona. Hajseha mpousBonama JeKOBUTHX OMJbaka y CHCTEMY OpraHCKe MOJBOIIPUBpENE je
3a0enexena y peruony Jyxxune u Mcroune Cpouje. [Tuporcku okpyr, ca nopumHom ox 40,3 ha
y 2015. rogunu, HajBehm je mpomsBohau nekoButux Omsbaka Ha momapydjy CpoOuje. Pact
MIPOU3BO/HE JICKOBUTUX OMJbaka MPEICTaB/ba 3HAYAJHY Pa3BOjHY IIAHCY 33 CaMO3alolLJbaBamkhe

u npocnepuret rpahana [TupoTckor okpyra.

Possibility of self-employment in the Pirot district through sustainable

collection of wild and plantation of medicinal plants
Dragoljub Miladinovi¢

Faculty of Medicine, University of Ni$, Department of Chemistry, Bldv. Dr. Zorana DPindic¢a 81,
18000 Nis, Serbia

e-mail: dragoljubm@gmail.com
Keywords: medicinal plants, self-employment, Pirot district

The need for medicinal plants is constantly increasing. Therefore, their sustainable
collection is important, in order to produce drugs and food products. On the other hand, the
uncontrolled exploitation of plant resources certainly causes the impoverishment, and possibly
the extinction of some species. Based on its geographical position, as well as the influence of
various environmental factors, the territory of Serbia is one of the important center of
biodiversity in this part of the world. The diversity of flora of Serbia consists of 3272 species.
Until 1992, Serbia was one of the largest exporters of medicinal plants in Southeast Europe with
6,000 tons of raw materials and a trade of approximately 11 million dollars. Over the past years,
this position has been lost, and the leading suppliers of the European Union are: Bulgaria,

Hungary, Slovakia and Albania.



It is estimated that Stara planina mountain has the largest floristic diversity in the
Balkans. So far, approximately 1,200 species and subspecies of higher plants have been
recorded, however, is assumed that the flora of Stara planina mountain contain at least 2,000
taxa. Sustainable collection of wild plants is a rational exploitation, which does not endanger
their survival. Collection, in combination with plantation production, is recommended in the
hilly and mountainous regions of Stara Planina mountain, Si¢evacka klisura gorge, Sokobanja,
etc.

The total turnover of medicinal plants in Serbia is realized by approximately 50% of
plantation production, the rest refers to the collection of spontaneous flora. It is estimated that
50,000 people are engaged in the production of medicinal plants. Approximately 5,000 citizens
in Serbia are engaged in collecting medicinal plants, for which it is the primary source of
income. The largest production of medicinal plants in the system of organic agriculture was
recorded in the region of Southern and Eastern Serbia. Pirot district, with an area of 40.3 ha in
2015, is the largest producer of medicinal plants in Serbia. The growth of the production of
medicinal plants represents a significant development opportunity for self-employment and

prosperity of the citizens of the Pirot district.



N3a30BH rajema JJIeKOBUTOI OM/ba

Nejan IlbeBbakymuh!*, Cpera Bpkuh!
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JleBactanuja mpUpOIHUX MOMYyJIalKja, YIIUTHU KBAJUTET JEKOBUTUX OMJHHUX CHPOBHHA
Ha TPXKUIITY, Kao U JeMorpadcke MpoMeHe y JPYIITBY Cy I0jaBe MO3UTUBHO CYKOpEIHCaHe ca
Hapactajyhom moTpeboM 3a KyJITHBAIlMjOM JIEKOBUTHX Owmsbaka. OBy TpaHy parapcke
MPOU3BOEE BEOMA YECTO MpaTe HeTauHe MHPOPMalKje 0 BUCHHU MPUX0/a TIIACHPAHE Y jJaABHUM
IJIaCWJINMa, KOj€é MOTY 3aBECTH MOTeHLMjanHor npousBohaua. Hajuenrhe ce 3anemapyjy Hajpehu
TPOIIKOBH y MPOU3BO/U JIEKOBUTOT OMJba KAao IITO Cy YTPOIIAK pajHe CHare U eHepreHara 3a
CYILICHE.

Yumwennna na ce y CpOuju J1€KOBUTO, 3aUNHCKO U apOMaTUYHO OUJbE r'aju Ha CBEra OKO
2000 ha moxe ce 0O0jacHUTH CTPOTHM peryjaThuBaMa y KOHTPOJIM pe3uaya NeCTULUIA,
HEJIOCTaTKOM pajJHe CHare, CYHIApCKUX KamaluTeTa U CIELHjaJM30BaHe MeXaHU3aluje.
Hajmonynapauje rajene nexoBute Kyntype y Cpouju cy kamwinia, mUTOMa HaHa, Oenu clies,
HEBEH, 0JI0JhEHU MaTHUmaK, rae ce nmpuxomau kpehy om 600 — 4000 €/ha, amu u cerupuaHIM
norpebama y rajemy W TOCT-)XETBEHO] JAOpaju. TpOIIKOBH MPOU3BOIIKE c€ TpydO MOry
NOJICIUTH Yy YETUPH Tpyle, Iie TPOLIAK aHra)koBama pajJHe CHAare KOJ CBUX KyJTypa y3uMa
HajBehu yzeo (45-79%). Ha npyroMm MecTy ce Hajia3e TPOLIKOBH €HEepreHTa 3a cyueme (5-37%),
HAKOH 4Yera Jiojla3e TPOIIKOBH MaTepujana (ceme u hyOpuBo) y pacrnony ox 9-16% u Tpomkosu
ynorpeba mamuHa y pacniony 4-13%. Heke crporo 3amrmhene OwibHE BpCTE, TOIYT JKYTE
JUHITYpe, 3aXTeBajy crnenu(uaHe yCIoBe Tajermha U HeTYy Iy>KH HU3 TOJANHA.

[TaxJpMBO MIAHUpPAKHE PacxXojaa M KPUTHYKK CTaB Ipema mHdopmarujama o 100UTH U3
MIPOU3BO/LE JICKOBUTOT OMJba MOXKE OBY TIpaHy YHAIpeIUTH W TmpousBohaumma o06e30eautu

pcajiad OCHOB 3a IIPOUIMPHBAKLC ITOBPUIMHA U ACOPTUMAHA.
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The devastation of natural populations, the questionable quality of medicinal plant raw
materials on the market, as well as demographic changes are phenomena that are positively
correlated with the growing need for the cultivation of medicinal plants. This farming branch of
field production is very often accompanied by inaccurate media information on the amount of
cultivation income, which can mislead a potential producer. The highest costs in the production
of medicinal plants, such as labor and drying energy, are usually neglected.

The fact that in Serbia medicinal, spicy and aromatic plants are grown on only about
2000 ha can be explained by strict regulations in the control of pesticide residues, lack of labor,
drying capacities, and specialized mechanization. The most popular cultivated medicinal crops in
Serbia are chamomile, peppermint, marshmallow, calendula, valerian, and lemon balm, where
revenues range from 600 - 4000 €/ha, but each crop has its specific needs in cultivation and post-
harvest processing.

Production costs can be roughly divided into four groups, where the cost of hiring labor
in all crops takes the largest share (45-79%). In second place are the costs of drying energy (5-
37%), followed by the costs of materials (seeds and fertilizers) in the range of 9-16% and the
costs of using machines in the range of 4-13%. Some strictly protected plant species, such as
yellow gentian, require specific growing conditions and care for many years.

Careful cost-benefit planning, and a critical attitude towards information on profits from
the production of medicinal plants, can improve this farming branch and provide producers with

a realistic basis for expanding cultivation areas and assortment.
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Cumunigjym (Si) je 4eTBOpOBAJEHTHH METANOW] KOju 300T CBOJHX IMOJYIMPOBOTHUYKUX
CBOjCTaBa MMa BaXXHY YJIOTY y MOJIEPHHUM €JIEKTPOHCKUM ypehajuma. CHIMIIHjyM je Ha IpyroM
MECTY IO 3aCTYIJBEHOCTH XEMHjCKHX eJieMeHaTa y 3eMJbHHO] KOPH, aJli j€ HEroBO KPYXKeme y
npupoau BeoMa criopo. OBaj XEMHUjCKM elleMEHAT j€ HEONXOJaH 3a JbyJe, )KUBOTHH-C U HEKe
anre, nomyT aujaromeja. Mako nojeanHe 6MibHE BpCTe aKyMyJIHpajy CUIMLHJyM Y KOJMYMHAMa
3HauajHO BehMM ol HEONMXOMHUX eJeMeHaTa (XpaHWBa) MOIYyT a3oTa, (hochopa wim Kamujyma,
OBaj TI0 MHOTO YeMy IOCeOaH M KOPUCTaH €JIeMEHAT joIll YBEK HHje CBPCTaH Yy IpyIy OMJHbHHX
xpanuBa. Kona xonHennx Owsbaka (Embryophyta), mocTtoju pasnuuumra 3acTyNIbEHOCT
cuwniujyma y TkuBuMma. MaxoBuHe (Bryophyta) m mamparmaue (Pteridophyta) akymymnmpajy
CHIMIMJYM Yy KOHLEHTpauujama u 1mpeko 5% cyBe Mace. Koa ckpuBeHOCeMEHHIA
(Angiospermae), monokotwie (Liliopsida), mo mpaBury, akymynupajy Behe xomuumHe
cwmmjyma (0,5-5% cyBe wmace), moceoHO TpaBe (Poales) m omrpuke (Cyperales), mok
nukotuienoHe O6mibke (Magnoliopsida) y BehuHu ciydajeBa OJUIMKYje HUCKA KOHIICHTpAIlHja
cuwmnyjyma 'y tkuBuma (ucron 0,2% cyBe mace), ca usy3erkoM penoBa Urticales, Ericales,
Lamiales, Myrtales, Caryophyllales u Cucurbitales, 9uju mojequau mpeIcTaBHUIA aKyMyJIAPajy

n Behe kommumbe cuwmmujyma (mpeko 0,5% cyBe mace). busbke ycBajajy CHWIMLHMJYM U3



3eMJBHINTa UCKJBYYHBO Y OONHMKY HeaucocoBaHe cunuiidjymone kucenune (HsSi0s), mTo je u
jeauHu OMONMPHCTYNaYHU OOJHMK CHIMIMjyMa 3a CBE JKMBE OpraHu3Me, YKJbydyjyhu M Jbyjacka
ouha. /lo caga cy y kopeHy Ousbaka OKapakTepHcaHa JBa pa3IudyuTa TPAHCIIOPTHA MPOTEHHA 3a
cumnmjym U To: Lsil (akBamopuHcku kanan), koju Tpancnopryje HaSiO4 y cummutact kopena u
Lsi2 (aHjoHCKH TpaHCIIOPTEP), KOjH je OATOBOPAH 3a TPACHOPT CUIMILIMjyMa U3BaH €HJI0JepMuca
(3ona KacmapujeBux Tpaka) W MyHEHE KCHIEMCKHX CynoBa. J[abu TpaHCIIOPT CHIIHMIIN]YMOBE
KHCEIIMHE OJ[BHja C€ KCHJIEMOM M TIOTOHEH j€ TPaHCIHPAIMOHOM CTPYjOM, KOja YjeaHO H
IPUBPEMEHO CIIpeyaBa MOJIMMEPHU3al1]y CUIMIM]YMOBE KUCEJINHE MIPH KOHIIEHTpalljaMa U3Ha
2,5 mM. V Haj3eMHUM OpraHMMa M TKHBUMa CHUJIHUIIMjyMOBA KHCEJIHMHA TOJUMEpHU3Yyje 0
aMop(hHUX CTPYKTypa CIMYHUX MHUHEpaNy omnaily, O KOjux cy m3rpahjeHe T3B. (UTOIUTHE
CTPYKTYp€, KOje ajy MEXaHUUKY YBPCTONY HA/JI3EMHOM JIeTy OHMJBKE.

brnarotBopHO 1€jcTBO cmiMIMjymMa KOJ OWJbaka H3IOKEHUX CTpecy MoApoOHO je
JIOKYMEHTOBAHO y JuTeparypu. Tako je moka3aHo Ja OusbKe TpeTHpaHe CHIIUIUjyMOM IOKa3yjy
noBehaHy OTIOPHOCT Ha MoOcenUle TIO0ATHUX KIMMATCKUX MPOMEHa (Cylla, TeMIepaTypHH
exkcTpeMu, YB 3paueme), kucena W 3aciambeHa 3eMJBUINTA, TOKCHYHE KOHIIEHTpALHje
aTyMHUHH]YMa, apCeHa M TEIIKUX METalla, aJld U Ha HEeJ0CTAaTaK M BUIIAK (AucOaiaHC) XpaHUBA.
VYnora cuiunyjyma y OTIOPHOCTH OWJbaka Ha CTpec H3a3BaH OMOTHYKUM YHHHOIIMMA
(XepOMBOpHU WHCEKTH W OWJBHHM TATOTEHH) HHjE CaMO MEXaHW4Ke Mpupone, Beh TpeTMmaH
CWIHILIMjJyMOM T[I0jayaBa M OHMOXEMHUJCKH OJroBOp OWJbKE HAa HHBOY TPAaHCKPHUIIHjE, IITO
JOTIPUHOCH  T10ja4aHO] CHUHTE3W NPUPOAHHMX (yHrumuaa (GuToanekCMHU) W pernelieHaTa.
[Ipumena cunuijyMa y CBETCKO] MOJbOIMPUBPEAN IEPMAHEHTHO PacTe, IOCEOHO Y OPraHCKO] U
OMOAMHAMUYKO] MPOU3BOAKBH. Ha mpumep, CHIUIMjyM ylla3d y cacTaB HEKOJMKO pelentypa
(mpemapariija), Koje je yCrmocTaBHO TBopal omomuHamudke mospornpuBpene Pymond Illrajaep
(1861-1925); 3aTtum, cmeria MiIeBEHUX KpaBJbUX porosa u kBapua (501) u mpax pacrasuha (508).
[Topen Tora, cBe BHUIlE Ce€ TOBOPM M O BAXHO] YJIO3W CHWIMIMjYMa, OAHOCHO (uronura y
cekBecTpupamy yribeHauokcuaa (COz) u3 atmocdepe. Ilpouemyje ce na cekBeCTapLMOHU
NOTeHIYjan (UTONUTA 3a YIJbEHUK Y CBETCKOj KOIHEHO] OMomacu M3HOCH OKO 157 MuinoHa
ToHa CO; roauIme.

3a pasnuKy O] MO3HATHX IITETHUX TOCIEIUIa YIUCama CHIMKOHCKOT Tpaxa |
MHUKpOBJIaKaHa KO Jbyau (ONCTPYKTHBHO TUTYNHO 000JbEHE — CHIIMKO3a), OJTHOCHO TIpodiieMa y

Bapemy CTOYHE XpaHe OoraTe CHIMIIMJYMOM KOJI TIPEKHWBapa, MHOTO C€ Mambe IMpOoTarupajy



KOpHCHA CBOjCTBa CHJIMIIMjYMa 3a JbYJIe U KUBOTHIHC. CHIIMIIM]YM j€ TPaJIUBHH €JIeMEHAT KOju je
HEONXoJaH 3a OHOCHHTE3y KoJlareHa W TJIMKO30aMHHOIJIMKaHa M CTOra yla3u y cacTaB
KOJIareHUX TKUBA, Kao IITO Cy: KOCTH, Iulyha, BacKyJapHM OpraHd, MHUIIMNHA BJaKHa, KOXa,
HOKTH, Koca, uTHA. I[Ilpoceyan JHEBHH YHOC CHIMIHMjyMa Y OOJHMKY OHONpPUCTYIAYHE
CWJINIIMjyMOBE KHCEIMHE M3HOCH o1 9 nmo 14 mg, mok cy aHEBHE MOTpede 3a CHIIHINjyMOM
MHOTO Behe m m3HOce ox 15 mo 40 mg y 3aBHCHOCTH OJ TIOJla, y3pacTa W TelleCHEe Mace.
HctpaxkuBama 1moka3yjy Ja THEBHH YHOC OJ1 HajMame 25 mg CHIUIUjyMa TOTIPUHOCH 31PaBIbY
KOCTH]y W TIpeBeHLMju ocTteomnopose. [lopen Tora, cumuiujym MOXKe Ja 3aMEHU KallHjyM Y
U3rpajilbi KOCTH]Yy ¥ KPBHUX CYJI0Ba, YUME ce ToBehaBa mrxoBa enacTuaHoCcT. CyrieMeHTanuja
CWINLIMJYMOM Takohje IONPUHOCH TMPEBEHIMjU HEYpOJCTCHEPAaTHBHUX 00oiema (HIp.
AnuxajmepoBe Ooisiectu), umajyhu y Buay na y peakuuju CHUIUIMJyMOBE KHCEIMHE ca
ATyMHHUJYMOM HACTajy METAa0OJIMYKK HEAKTHUBHH aTyMOCWIMKATH, 4YHME CE CMamyje
KOHIICHTpaIuja CIO00JAHOT allyMHHHjyMa KOME C€ TPUIUCYje YJIora y HAcTaHKy IUIaKoBa Y
Mo3ry. CHITUIIjyMy Cce€ TIpUIIMCYje W yJioTa y peryianuju nukinyca hemuja mmMdonura, aume
MOCPEIHO yTHYE HA IMyHE U HH(IIaMaTOpHE OATOBOpE.

['maBHM M3BOp CHIIMIHMjyMa Yy JbYJCKO] UCXPaHH MPEACTaBIbaj)y HHTErpallHe KHUTAPULIE U
IUXOBH TPOM3BOJM, KOJU Cy clabWje 3acTyIJbeHH Y MAaCOBHO] MCXPaHU CTAHOBHHUINTBA Y
Cpbuju, mperexHo OazupaHoj Ha xJieOy W meuuBuMa ox Oenor OpamrHa. 30or Tora ce Hamehe
norpebda 3a JOJATHOM CYIUIEMEHTAIlMjOM CHJIMLKJYMOM Yy LWJbY MNOOOJBINIAa HApOJHOT
31paBJba. JenaH o MPUPOJHUX CYIIJIEMEHATa CBAKAaKO jeCy M HEKEe CAMOHHKIIC JIEKOBUTE OUJbKE,
KOje Cy TO3HATe Ja aKyMyJIupajy CHIMIHjyM, Kao IITo Cy Hmp. pacraBuhu, kompusa (Urtica
dioica), xucesmak (Rumex acetosella), tpockor (Polygonum aviculare), jaropuesuna (Primula
veris), kokorar win xapasbeBuna (Melilotus albus), mana (Mentha piperita), marnumak (Melissa
officinalis), Tumujan (Thymus spp.), Bpourna tpsena (Lythrum salicaria), uta. OBo peBujamHO
npeAaBae MMa yNpaBo 3a Wb Ja CTPYYHY W IIMPY JaBHOCT YIO3HA ca OIaroTBOPHUM
JIeNIOBAa-EM CUJIMIIMjyMa Ha OUJbKE U JbyJe, Kao U J1a MOJCTaKHE Jajba UCTPAKUBambha JEKOBUTOT

MOTEHIUjasia OMJbaKa KOjU Ce 3aCHUBA HAa OMOAKTHBHOM CHIIUIUjyMY .



Health properties of silicon-accumulating plants
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Silicon (Si) is a tetravalent metalloid which is, due to its semiconductor properties,
widely used in modern electronic devices. Silicon is a second most abundant chemical element in
the Earth crust, however its turnover in the environment is very slow. Silicon is an essential
element for the humans, animals and some algae (e.g. diatoms). Although some plant species
accumulate Si in the amount equivalent to or higher than the nutrients N, P, or K, it is not yet
accepted as an essential element for plants. In terrestrial plants (Embryophyta) the concentration
of Si in tissues varies greatly between plant species. Moss (Bryophyta) and fern (Pteridophyta)
species accumulate high amounts of Si, exceeding 5% DW. Angiospermae, monocots
(Liliopsida), also accumulate high amount of Si (0.5-5% DW), especially grasses (Poales) and
sedges (Cyperales), whereas dicot species (Magnoliopsida) in general accumulate significantly
less Si (bellow 0.2% DW), with exception of Urticales, Ericales, Lamiales, Myrtales,
Caryophyllales, and Cucurbitales, which can reach Si concentrations above 0.5% DW. Plants
take up Si in the form of undissociated molecule of orthosilicic acid (H4Si0O4), which is the only
bioavailable form of Si for all live organisms including plants. Up to date, two different Si
transporters have been characterized in the roots, i.e., Lsil (aquaporin channels), responsible for

efflux of H4SiO4 into the root symplast, and Lsi2 (anion-type transporter) for export of Si out of



the endodermis and loading into the xylem. Once loaded into the xylem vessels, Si is
translocated to the shoot via transpiration stream, which also transiently prevents polymerisation
of monosilicic acid at the concentrations above 2.5 mM. After being translocated to shoots,
silicic acid polymerizes to amorphous silica formations similar to opal mineral and builds the so-
called phytoliths structures responsible for mechanical strength of aboveground plant parts.

Alleviating effects of Si for plants exposed to stress have been well documented in the
literature. It has been demonstrated that Si-treated plants show enhanced resistance to drought,
temperature extremes and UV-B radiation (consequences of the global climate changes), to the
constraints of acidic and saline soils, to Al, As and heavy metal toxicity, as well as to nutrient
imbalances (deficiency and excess). The role of Si in increased resistance to biotic stress (insects
and plant pathogens) is not limited to enhancing the mechanical protection, but also involves Si-
enhanced biochemical responses including transcriptomic changes, thereby enhancing
biosynthesis of plant-born fungicides (phytoalexins) and repellents.

Application of Si in global agriculture is rapidly increasing, especially in organic and
biodynamic production systems. For instance, Si is a main component of several preparations
established by Rudolf Steiner (1861-1925); e.g. mixture of ground cow horns with quartz (501)
and horsetail (Equisetum arvense) powder (508). Moreover, there is an increasing evidence about
phytoliths-mediatedsequestration of atmospheric CO>. It has been estimated that carbon
sequestration potential of phytoliths in a global terrestrial biomass is approximately 157 Mt CO»
yearly.

Despite of the well-known adverse effect of silica in causing a lung disease known as
silicosis by inhaling its tiny particles, and problems with digestibility of Si-rich forages for
ruminants, the beneficial effects of Si in humans and animals have received far less attention of
wider society. Silicon is necessary for biosynthesis of collagen and glycosaminoglycan and
hence is a constitutive element of collagenous tissues such as bones, joint, tendons, vasculatures,
cartilage, skin, hair, nails, etc. Human daily intake of Si in the form of silicic acid ranges from 9
to 14 mg. However daily need for Si is much higher (15-40 mg/day), depending on sex, age and
body weight. In fact, it has been demonstrated that daily intakes of about 25 mg might promote
bone health and prevent osteoporosis. Furthermore, Si can replace Ca in formation of bones and
blood vessels, thereby increasing their elasticity. Supplementation with Si might also be effective

in preventing the occurrence of neurodegeneration in the brain (e.g. Alzheimer’s disease), due to

10



the formation of metabolically inactive alumosilicates which lower free Al responsible for
senile plaque formation in the brain. It has also been suggested that Si plays a role in regulating
the cell cycle of lymphocytes which affect the immune and inflammatory response.

Plant-based foods, mainly cereal whole-grain products, are the major sources of dietary
Si in humans. However, a common diet in Serbia is mostly based on white-flour and refined
grain products. Indeed, additional supplementation with Si is needed to improve overall people
health. For such purpose spontaneously growing medicinal herbs that accumulate Si might be a
good natural supplement with bioavailable Si. For instance, prospective species might include
Equisetum arvense, Urtica dioica, Rumex acetosella, Polygonum aviculare, Primula veris,
Melilotus albus, Mentha piperita, Melissa officinalis,Thymus spp., Lythrum salicaria, etc. This
review paper attempts to promote benefits of Si for plants and humans and, also to foster further

investigations of health potential of Si-accumulating plants.
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On npexo 1100 OuspHUX BpcTa 3acTyrmubeHHX y (propu Crape miaHuHE, JIEKOBUTHM
Oousbkama mpunana oxo 240 Bpcra. [IpuIMKoM TEpEHCKHUX MCTpakKMBama MPETNO3HATO je 85
JIEKOBUTUX OMJBHMX BpCTa KOje OM Kpo3 MporpaM OJp>KUBOI CaKyIlJbamka MOIJE Jia IpoHaly
OTpaBAame y eKCIuioaTauuju. TepeHcka HCTpaXXUBamba Cy CIPOBEIeHA Y OKBUPY CTPATEIIKOT
MPOjeKTa YMju je eBUACHIIMOHN Opoj 6no S.4.03.38.259, a mox Ha3uBOM ,,YHanpeheme HOBUX
MOCTyTaKa y Tajemy, Mpepagd U 3alITHTH JIEKOBUTOT U apOMaTHYHOT OMJba 3a MOCTHU3amEe
cTabWIIHe TIPOU3BOIHE M JoOHjamkhe HOBUX MTPOM3BOIA™, OJJHOCHO HeroBoT moamnpojexta [111
3 ,,OUTOXEMU]CKO MpOyUYaBamkhe CAMOHHKIIOT U TajeHOT JIEKOBUTOT Onsba Ha moapydjy Crape
IJIaHWHE — peajlHa OCHOBa 3a KBaJIMTeTaH panx moroHa y I[lupory* (pykoBomumiarg
nonmnpojexkra Hebojira Menkosuh). HakoH cipoBeieHUX HCTpakMBamba, MPOICHEHO je 1a je
Ha TMOMEHYTUM JIOKAJIMTETHMA, Y PAlMOHATHO] €KCIUIOATalrju, MOryhe MPHUKYIUTH MPEKO
220 tona 6mipHHX apora. OJ Tora, eKCIuioaTalyja Hal3eMHOT Jelia Onbaka mpolemheHa je Ha
oko 70 t, ca momuHaHTHUM mpeacraBaunmMa Epilobium angustifolium (10 t), Hypericum
perforatum (9 t) u Thymus serpyllum (5 t). Konmnumna miogoBa Koja ce MOKe CaKyIlHTH Ca
HCTPKUBAHKUX TOJIpyUja TpOIeHkeHa je Ha 32 t ca HajIPUHOCHUJUM TIpencTaBHUIIIMa Rosa
canina (12 t), Prunus spinosa (4,3 t), nBe Bpcte u3 poaa Pyrus (P. malus u P. communis) ca
o 4 t u Sambucus nigra (3,5 t). Ox KopeHacTHX BpCTa Haj3acTyIsbeHHUje ¢y Oomae Gentiana
asclepiadea (8 t) u Ononis spinosa (5,8 t), a mporemeHa yKymHa KOJIMYAHA CBET JICKOBUTOT

KOpEeHa ca UCTPAKUBAYKOT TOpy4ja je oko 30 t.
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Out of over 1100 plant species represented in the flora of Stara Planina, about 240
species belong to medicinal plants. During field research, 85 medicinal plant species were
identified that could find a justification in exploitation through a sustainable collection
program. Field research was conducted within the strategic project whose registration
number was S.4.03.38.259, entitled "Improvement of new procedures in the cultivation,
processing, and protection of medicinal and aromatic plants to achieve stable production and
production of new products", and its sub-project: PP 3 “Phytochemical study of wild and
cultivated medicinal plants in the area of Stara Planina — a real basis for quality work of the
plant in Pirot” (manager of the subproject NebojSa Menkovi¢). After the conducted research,
it was estimated that it is possible to collect over 220 tons of herbal drugs in rational
exploitation at the mentioned localities. Out of that, the exploitation of the aerial part of
plants (herba) was estimated at 70 t, with the dominant representatives being Epilobium
angustifolium (10 t), Hypericum perforatum (9 t) and Thymus serpyllum (5 t). The amount of
fruit (fructus) that can be collected from the studied areas is estimated at 32 t, with the most
productive representatives of Rosa canina (12 t), Prunus spinosa (4.3 t), two species of the
genus Pyrus (P. malus and P. communis) with 4 t Sambucus nigra (3.5 t). Of the root species
(radix), the most common were Gentiana asclepiadea (8 t) and Ononis spinosa (5.8 t), and

the estimated total amount of its medicinal root from the investigated area is about 30 t.
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Crapa IUlaHMHA TNpEACTaB/ba jeHY OJ HajBehMX M Haj3HAJHUJUX IUJJAaHWHA HCTOYHE
Cp6wuje. [lnanmacku macuB Crape tuianwHe mnpunana Kapnarto-bankanmanma, ommkyje ce
BEJIMKMM [IMjalla30HOM HAJMOPCKUX BHCHHA, a y TEJIOMIKOM CMHUCIy OOyxBaTa IOCTOjame
Pa3IMYUTHX CYIICTPATa Kao WITO CY INKPHUJbIU, KOHITIOMEpATH, NCIIYapu, rpaHUTU U KpCUbhally.

OBy IUIaHMHY ca acHeKTa BereTanuje KapakTepHlle IIHUPOKa paclpoCTPambEHOCT
TepMO(UIHUX XPACTOBHX IIyMa, Kao M BPJIO yCKa PAaCHpPOCTPAEHOCT XOyHacTe U TpaBHE
QJTCKEe BEreTalyje y cyOalmmcKoM M allliCKOM Iojacy. bykoB mojac, KOju je Ha OBOM MPOCTOPY
ONTUMAITHO pa3BHjeH, m3rpaljyje Oankancka OykBa (Fagus silvatica subsp. moesiaca), koja
dopmupa pazmuunte thrnose yucre (Luzulo-Fagetum) wiu memosute (Abieti-Fagetum) 6ykose
myme. Ilojac cmpye, pasBujeH Ha BehuM HAJAMOPCKUM BHCHHAMa, KapaKTEpHIIE
MOHOJIOMMHAHTHa IL[PHOTOPUYHA IIymMa cMpye Tuna ropcke Ttajre (Picetum excelsae) u pehe
MeIIoBUTa jenoBo-cMpueBa mryma (Abieti-Piceetum). Jeman on BaKHUX THIIOBa BEreTaiuje je
MHTPa30HAJIHA BeTeTallja TPEeCeTUINTA, pa3BHjeHa y 30HU YETHHAPCKUX IIyMa M IUIAHHMHCKHX
BpxoBa. Kapakrepuiry je cnenuupuyHM W PeTKH mpeactaBHULM ¢iuope kao mrto cy Cirsium
heterotrichum, Swertia punctata, Allium sibiricum u apyre Bpcre. CyOanrcku mojac OmIHKyje
NPUCYCTBO JKOyHacTe Beretanuje kieke (Juniperus communis subsp. alpina), cyb6anrmcke cmpue
(Picea abies var. subalpina), 6oposuume (Vaccinium mirtillus), naryseacror mianuHckor 6opa

(Pinus mugo) u 3emene joe (Alnus viridis). Ha mpocropy m3uang 1900 m HaaMOpCKe BHUCHHE
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NpeoBiiajiaBa HUCKA allliCKa 3eJ/bacTa BereramMja ca JoMuHanujoMm TpaBa Sesleria coerulans,
Agrostis rupestris u Festuca supina.

V3 pasHoBpcHOCT cranuiuTa, CTapa IUIaHUHA MNpeAcTaB/ba jeaH O (QIOPUCTHUKU
HajpasHoBpcHUjux genoBa CpOuje u bamkanckor momyoctpBa. CBeykymHO OOrarctBo u
Pa3sHOBPCHOCT BPCTa, Ka0 M MPUCYCTBO OPOJHUX €HAEMCKUX U PEIMKTHUX TaKCOHa, yKa3yje Ha
crienuuuHy reHe3y ¢iope OBe IIaHWHE, Koja ce ca Omoreorpad)CKor acreKkTa pasiiuKyje O
octanux naenosa bankana n EBpomne. Backynapna ¢iopa Crape minanune o0yxsata mpeko 1500
TAKCOHA Ha HUBOY BPCTa U MOJBPCTA, ILITO 0BAj IPOCTOpP cBpcTaBa Mely Tepuropuje ca Hajsehom
bropuctuukom pazroiukomthy y Cpouju. Ca craHoBuiTa Kiacudukaiyje, CBU eBUIACHTHPAHN
TakcoHu y ¢uopu Crape mianuHe cy rpynucanu y 114 nopoauna u 542 poaa. Oxo 80 TakcoHa je
U3 rpyrne OankaHCKHUX eHjaemuTa, Mehy kojuma cy Haj3nadajuuju Allium melanantherum, Senecio
pancicii, Cyanus velenovskyi, Knautia midzorensis, Edraianthus serbicus u npyre Bpcre.
HcroBpemeno, oko 70 npunaaHuka (iope mpumnajga KaTeropuju cyOeHIeMHTa, a 3acTyIJbEeH je U
Behu Opoj yrpOKEHUX, JICKOBUTHX, JECTUBUX W JPYTUX 3HAYAJHUX BpPCTAa KOj€ CBOJUM

MPHUCYCTBOM JOMpPHUHOCE OoraTcTBY OUsbHOT cBeTa CTape IiaHuHe.

The diversity of the flora of Stara Planina in eastern Serbia

Bojan Zlatkovié¢'*

"University of Ni§, Faculty of Sciences and Mathematics, Depatment of Biology and Ecology,
Visegradska 33, 18000 Nis, Serbia

*Corresponding author: Bojan Zlatkovi¢, University of Ni§, Faculty of Sciences and

Mathematics, Visegradska 33, 18000 Nis, Republic of Serbia, Tel.: + 38118533015, e-mail:

bojan.zlatkovic@pmf.edu.rs

Keywords: diversity, flora, vegetation, Stara planina Mountains

Stara Planina Mountains is one of the largest and most important mountains in eastern

Serbia. The massif of Stara Planina Mts belongs to the Carpatho-Balkanids, featured by a large
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range of altitudes, and in the geological sense, it includes the presence of various substrates such
as conglomerates, sandstones, granites, schists and limestones.

From the aspect of vegetation, this mountain is characterized by a wide distribution of
thermophilic oak forests, and a very narrow distribution of shrubby and grassy alpine vegetation
in the sub-alpine and alpine zone. The beech belt, which is optimally developed in this area,
forms the Balkan beech (Fagus silvatica subsp. moesiaca), which makes different types of
monodominant (Luzulo-Fagetum) or mixed (Abieti-Fagetum) beech forests. The spruce belt,
developed at higher altitudes, is characterized by a monodominant shady spruce forest of the
mountain taiga type (Picetum excelsae) and less often a mixed fir-spruce forest (Abieti-
Piceetum). One of the important types of vegetation is the intrazonal vegetation of peat bogs,
developed in the zones of coniferous forests and mountain peaks. It is characterized by rare
representatives of the flora such as Cirsium heterotrichum, Swertia punctata, Allium sibiricum,
etc. The subalpine belt determines the presence of shrubby juniper (Juniperus communis subsp.
alpina), subalpine spruce (Picea abies var. subalpina), blueberry (Vaccinium mirtillus), dwarf
mountain pine (Pinus mugo). In the area above 1900 m asl, low alpine grassland vegetation
prevails, with a predominance of grasses Sesleria coerulans, Agrostis rupestris and Festuca
supina.

Along with the diversity of habitats, Stara Planina is one of the most floristically diverse
parts of Serbia and the Balkan Peninsula. The overall richness and diversity of the flora, as well
as the presence of numerous endemic and relict taxa, indicate the specific genesis of the plant life
of these mountains, which differs from other parts of the Balkans and Europe with its
biogeographical aspect. The vascular flora of the Stara Planina consists of more than 1500 taxa at
the species and subspecies level, which means that this area ranks among the territories with the
greatest floristic diversity in Serbia. From the classification view, all identified taxa in the flora
of Stara Planina are sorted into 114 families and 542 genera. About 80 taxa are from the group of
Balkan endemics, among which the most important are Allium melanantherum, Senecio pancicii,
Cyanus velenovskyi, Knautia midzorensis, Edraianthus serbicus and other taxa. At the same
time, about 70 members of the flora could be added to categories of subendemics, followed by
endangered, medicinal, edible and other important species, which with their presence contributed

to the overall richness of the flora of Stara Planina.
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Etnodapmakosiomka ynorpeda nerposua (Agrimonia eupatoria) y

IMuporckom okpyry (Cpouja)

Mapuja Mapkosuh'*, Jlejan IlbeBbakymuh?, Jeaena Marejuh’, Becna Ctankos

JoBanosuh!
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marijam@pmf.ni.ac.rs

Kibyune peun: nerposai, TpaguuuoHaiHa ynorpeoa, [Iuporcku okpyr

Agrimonia eupatoria, wmely craHoBHumTBOM IlUpOTCKOr OKpyra TO3HaTa Kao
,TIETPOBAIl", ,,ajAyYKH JAyBaH W ,,du4aKk’, jeCTe BHILIETOJIUIIHA 3e/bacTa OMJbKA W3 MOPOIHIIC
Rosaceae, unja BucuHa u3zHocu no 100 cm, a oIMKYyje Ce€ MEepacTo CIOKEHUM JUCTOBHMA H
KYTUM T'PO3JIaCTHM PalleMO3HUM IBacTuMa. [[Bera o jyHa ;1o centemOpa, a HaJl3eMHHU JICJIOBU
Ousbke ce Oepy 3a JIEKOBUTE CBPXE Y JIETO 32 BpeMe CyBUX U CYHUAaHHUX JaHa.

HcTpaxkuBame 0 MO3HABaWKY M KOpUIhewmy JEKOBUTOT Omiba y [IMpoTCKOM OKpyTy Yy
BUJly YINHUTHUKA je crpoBeaeHO y yetupu ommrtuHe: [Tupor, baOymuuna, bena Ilamanka u
JAuMUTpOBTpa.

On yxkynHOTr Opoja UCIIMTaHUKa KOju je u3Hocuo 631, 3abenexeHo je na 34 ocode mo3Hajy
ynotpeOy neTposiia, ox 4era je 30 ocoba 6miio cprcke, a 4 Oyrapcke HaIlMOHATHOCTH, OJTHOCHO
22 ocobe mymkor mona, a 12 sxkerckor mosia. Hajpehn 6poj mcrmranuka je moMeHyo MmeTpoBail

IPOTUB Ipyne ypuHapHuX Oojectu (ykynHo 19 u3zjaBa) ox yera 13 wu3jaBa mpoTuB Oosectu
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Ooemmke u OyOpera, 3 m3jaBe MPOTHB ymajge MOKpahHMX KaHaja, 2 W3jaBe MPOTHB OoyiecTh
OyOpera W jeqHa M3jaBa NMPOTUB mecka y OyOpe3nmma u MokpahHuM kaHaiuMa. Mamwu Opoj
HCIMTAHUKA j€ MIOMEHYO ynoTpely MpoTUB OosiecTH mpocraTte (6 M3jaBa) U NPUBHjAE HA PaHe
(5 uzjaBa). IIpoTus rpyme 60oyiecTH TUTECTHBHOT TpaKTa 3a0eIe)KeHO je S5 u3jaBa: MpOTUB KaTapa
xkemyna (1 wmzjaBa), mporuB nponmBa (1 u3jaa), 3a nedeno mpeso (1 uzjama), 3a xemymar (1
u3jaBa) W MpoTHB cTroMadHuX Teroba (1 msjaBa). Crmenehe ymorpebe cy momMeHyTe ca 1O JBe
u3jaBe: MPOTUB OOJIECTH jeTpe M MPOTUB Kanuba. Ca Mo jeTHOM M3jaBOM MOMEHyTe Cy cienehe
ynorpe0de: Kao aHTUOMOTHK, AHTHUCENTHK, MPOTHUB OOJIECTH YHYTpAIllbUX OpraHa, Xy4H,
MPOIIMPEHNX BEHA, 3a MHUPKYJAHM]y W 3a cple. JegaH MCIUTAaHWK je TPHjaBHO J1a TO3Haje
neTpoBall Kao JIEKOBUTY OMJBbKY, alu HUje 3Hao ynotpeOy. Pesynratu cy ynopehenu ca ocraium
eTHO(apMaKoJIOUIKUM HcTpakuBawuma y CpOuju u Ha bankany.

HoBune oBor uctpaxuBama Cy cieiehe mpumeHe meTpoBIa, KOje HUCY MOMEHYTE Y
MPETXOJHUM €THO(APMAKOIOMIKUM UCTpaxuBamima y CpOuju 1 Ha baakaHCKOM IMOITyOCTpBY:
3a IHUPKyJalujy, 3a Cple, MPOTHB IMPOIIMPSHUX BEHA, KaTapa >KeNyla, CTOMAaYyHHX Terooa,
OosecTH Xy4Hu W jeTpe, 0oJiecTH mpocTare, MPOTHUB Tecka y OyOpery m MokpahHHM KaHaiMMa,

Kao 1 3a 00JIeCTH YHYTpAIIbUX OpTaHa.

Ethnopharmacological application of common agrimony (Agrimonia

eupatoria) in the Pirot County (Serbia)

Marija Markovi¢!, Dejan Pljevljakusi¢?, Jelena Mateji¢3, Vesna Stankov Jovanovié¢!
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’Institute for Medicinal Plants Research "Dr. Josif Pan¢i¢", Belgrade, Tadeusa Koséuska 1,
11000 Belgrade, Serbia
3University of Ni§, Faculty of Medicine, Department of Pharmacy, Bulevar Dr Zorana Dindi¢a

81, 18000 Nis, Serbia

*Corresponding author: Marija S. Markovi¢, University of Nis, Faculty of Sciences and
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18



Keywords: common agrimony, traditional use, Pirot County

Agrimonia eupatoria, among population of the Pirot County commonly known as
“petrovac”, “ajducki duvan”, and “Cicak”, is perennial herbaceous plant from family Rosaceae,
with the height of up to 100 cm, characterized by pinnate leaves, and yellow spike-like racemose
inflorescences. It flowers from June to September, and above ground part of plants are collected
for medicinal purposes in summer during dry and sunny days.

Survey on participants' knowledge and use of medicinal plants in the Pirot County was
carried in the form of interviews in four municipalities: Pirot, Babusnica, Bela Palanka and
Dimitrovgrad.

Out of the total number of respondents, which amounted to 631, it was noted that 34
people knew the use of common agrimony, of which 30 people were Serbs, and 4 Bulgarians, i.e
22 men, and 12 women. The largest number of respondents mentioned Petrovac against the
group of urinary diseases (19 reports), of which 13 reports were against bladder and kidney
disease, 3 reports were against urinary tract inflammation, 2 reports were against kidney disease
and one report was against kidney and urinary tract sands. A small number of respondents have
mentioned the use against prostate disease (6 reports) and treatment of wounds (5 reports). It was
given 5 reports against the group of digestive tract diseases: against catarrh of the stomach (1
report), against diarrhea (1 report), for the colon (1 report), for the stomach (1 report) and against
stomach problems (1 report). The following uses were mentioned with two reports each one:
liver disease and cough. The following uses were mentioned with one report each: the use as an
antibiotic, antiseptic, against diseases of internal organs, bile, varicose veins, for circulation and
the heart. One respondent reported that he knew common agrimony as a medicinal plant, but he
did not know how to use it.

The results were compared with other ethnopharmacological studies in Serbia and the
Balkan Peninsula. The novelty of this study are the following applications of common agrimony,
which were not mentioned in preview ethnopharmacological investigations in Serbia and Balkan
Peninsula: for circulation, for the heart, against varicose veins, catarrh of the stomach, for colon,
for the stomach, stomach diseases, bile diseases, liver diseases, prostate disease, against kidney

and urinary tract sands, and diseases of internal organs.
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ETHoO0oTaHMYKa HcTpakuBama Teucrium chamaedrys, T. polium u

T. montanum
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Masnosuh!, Mupociaasa Mutposuh!, I1asje [aBaoBuh!
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Kibyune peun: eTHoOOTaHMYKA UCTpakuBamba, T. chamaedrys, T. polium, T. montanum

Bpcre poma Teucrium cy HIMPOKO pPacHpOCTpamEHE, YIJIaBHOM Yy ITIECKOBUTHM U
cTeHoBUTUM obOnacTuMa Menutepana, EBpore, CeBepHe Adpuke u y ymMepeHUM oOnacTuMa
Asuje, moceOHO jyrosamagHe Asuje. Ilo JIEKOBHTHM CBOjCTBHMa Ce€ HMCTHYy Teucrium
chamaedrys (moxy6mma), T. montanum (tpaBa mBa) u T. polium (menespyimma), mro moTBphyje
IUXO0BA yroTpeda y TpaJAuIIMOHATHO] (PUTOTEpaInjU ITUPOM CBETA.

On 55 ananmu3upaHux €eTHOOOTaHUYKKX CTyadja, BpcTa T. chamaedrys je momenyra y 34,
T. polium y 23, a T. montanum y 11 cryauja. T. chamaedrys u T. polium nHajuemthe kopuctu
cTaHOBHUIITBO Maie Aszuje u 3ananHor bankana, ok je Bpcra T. montanum HajnomyiapHuja y
pernony 3amanHor bankana. HanzemHu nenoBu oBuX Omibaka ce Hajyemhe KOPUCTE 3a
npurpeMy uH(pYy3Uja WK JEKOKTa, KOjU ce yriaaBHOM ynotpeOsbaBajy opanHo (84,2%), 1ok je
crnoJbanima nmpuMena peha (9,2%).

ETHOOOTaHMYKa MCTpakhBama Cy Tokasama jga ce T. chamaedrys, T. polium u T.

montanum Hajuenrhe KOpucTe 3a JeUeHmhe raCTPOUHTECTUHAITHUX Mpodiema (MpoOaBHE CMETHHE,
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0071 y Kemyiy, Iujapeja, )KyTUIla, IIUpo3a, 3a YAIINekhe )KyIHHX MyTeBa W Kao JICKOBU MPOTHUB
0o10Ba), OOJIECTH CcpIla M KPBHHUX CyJI0Ba (XEMOPOUIU, XUTICPTEH3Uja, aHEMH]a U JCTOKCUKaIHja
KpBH) M PECIUPATOPHUX MpobiieMa (mpexsiana, Tpul, rpo3HMIIa, TyOepKyio3a, pak miyha u kao
bedpudyra). Takohe, Beoma Ccy 3HadajHe y Jieuewy nujadereca. Y bocHm m XeplieroBuHu u
CpOuju, T. montanum je jeaHa o HajIOMyJapHUjUX OUIbaKa y TPAAULUOHAIHO] MEAUIINHH, KOja
npemMa BepoBambMa JIOKATHOT CTAHOBHUIIITBA ,,JIEYH CBaKy 00ecT .

MelhytuMm, ymnpkoc u3pa3uTo MOBOJFHOM YTHIA]y Ha JbYJCKO 3IIpaBJbe, 3a0CIICKEHU CY
CJly4yajeBU MITETHOT yTHUIaja MH(Y3Uja WIK JEKOKTa MpoydyaBaHUX Teucrium BpcTa Ha 3/7paBJbe
JbyaH, TToceOHO 300r Moryher m3asmBama xenatutuca. Jla 6u ce n3bernm HexebeHU ePeKTH,
HEOITXO/THO j€ carjielaTh IEJIOKYITHO 3/paBJbe MallMjeHTa, 103UPamke U Tpajamke TpeTMana. Crora
je moTpeOHO Mpeay3eTH Jajba MCTpaxkuBama Bpcta T. chamaedrys, T. polium u T. montanum
doxycupajyhu ce Ha (papmMakosomke acnekre, Kako OM ce SIMMHUHHUCAIN WJId MUHUMHU3HPAIH

MOTEHIUjaJIHU HE)KEJbeHH e(DEeKTH.

Osaj pao noopawcan je 00 cmpane Munucmapcmea npoceéeme, Hayke U MeXHOIOUKO2S

paszeoja Penybnuxe Cpouje, npojexam 451-03-9/2021-14/200007.

Ethnobotanical research of Teucrium chamaedrys, T. polium and T. montanum
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Miroslava Mitrovi¢!, Pavle Pavlovi¢!
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Species of the genus Teucrium are widely distributed, mainly in the sandy and rocky
areas of the Mediterranean, Europe, North Africa and in temperate parts of Asia, especially
southwestern Asia. Three which stand out for their medicinal properties, as confirmed by their
use in traditional phytotherapy worldwide, are Teucrium chamaedrys (wall germander), T.
montanum (mountain germander) and T. polium (felty germander).

Out of the 55 ethnobotanical studies analysed, T. chamaedrys was mentioned in 34, T.
polium in 23, and T. montanum in 11. T. chamaedrys and T. polium are used most often by the
people of Asia Minor and the western Balkans, while T. montanum is most popular in the latter
region. Their aerial parts are used most frequently to prepare infusions or decoctions, which are
mostly taken internally (84,2%), while external application is rarer (9,2%).

Ethnobotanical research showed these species are most commonly used to treat
gastrointestinal problems (indigestion, gastric pain, diarrhoea, jaundice, cirrhosis, as painkillers
and for biliary tract purification), problems involving heart and blood vessel functioning
(haemorrhoids, hypertension, anaemia, and blood purification), and respiratory problems (colds,
flu, fevers, tuberculosis, lung cancer and as a febrifuge); they are also valued as a treatment for
diabetes. In Bosnia and Herzegovina and Serbia, T. montanum is one of the most popular plants
in traditional medicine, which, according to locals’ beliefs, ‘heals every disease’.

However, despite the obvious, pronounced favourable impact on human wellbeing, there
have been reported incidents of infusions or decoctions of the Teucrium species investigated
having a detrimental effect on people’s health, particularly causing hepatitis. Therefore, to avoid
this, the overall health of the patient, the dosage and treatment duration must be considered.
Hence, further research into T. chamaedrys, T. polium and T. montanum should be undertaken,
focussing on the pharmacological aspect, so as to eliminate or minimise any potential side

effects.

This work was supported by the Ministry of Education, Science and Technological
Development of the Republic of Serbia, grants 451-03-9/2021-14/ 200007.
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HcTpakuBame 0 TPAAMIIMOHAIHOM Jieuewy Aujadereca y JadaHUIKOM
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Muanua [Beranosuh!", Janujena Huxoanh', lejan Ilbesmakymuh?, Mapuja

Mapkosuh!

'Vuusepsurer y Humy, [Ipupoano-matemMatuuky (axyntet, Bumerpaacka 33, 18000 Huu,
Cpbwuja

2MHCTUTYT 3a IpOyuaBame 1eKoBUTOT 61sba ,,JIp Jocud IManuuh®, beorpan, Taneyma
Komrhymka 1, 11000 beorpax, Cpouja

* AyTtop 3a kopecnonnieHin]y: Mummna C. [{eranoBuh, Yuausepsurer y Humry, [Ipupoano-

MaTeMaTudku dakynret, Bumerpancka 33, 18000 Hum, CpOuja, e-mail:

milicacvetanovic95@gmail.com
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[lehepna 6omect (nmat. Diabetes mellitus) je cee wenrha aujarno3a. CUMITOMH KOjU MOTY
yKa3aTH Ha OBY OOJIECT Cy: y4ecTallo MOKpeme, CTalHa el), ekcTpeMHa Tiaj, 3amyheme Bua,
yYMOD, CyBa KOXa U KaHU/I1ja3a.

HctpaxuBame O TPEBEHLHUjU U JieUewy AujabeTeca je CHPOBEACHO Yy BHJY aHKETe
CTaHOBHUKAa Ha TepUTOpUju JabmaHuukor okpyra, y ommruHama Jleckoan, Bnacorunie,
Jlebane, bojuuk m Menseha, a auM3ajHMpaHO je Tako Ja ce HUCHHTA jaunHa Be3e u3Mmely
MPHUjaBJbEHUX META0OJMYKHX KapaKTEPUCTHKA M MOPPOMETPUjCKHX TapameTapa UCIHTAHUKA,
Kao ITO Cy 00MM cTpyKa U uHeKce TenecHe Mace (BMI), a Takole ankeToM yTBpn Koje OHIbHE
BpCTE U Y K0jo] (pOopMM HCIIUTAHULIM KOPUCTE y Jieuewy nujadereca.

VY uctpaxuBamy je y4ecTBOBaJIO 59 UCHUTAHUKA, O]l KOJUX je 27 MymKor U 32 KEHCKOT
nona. O ykynHor Opoja ucnuraHuka, 6poj ocoba 6e3 31paBcTBeHHX Mpodiiema je 6uo 36, mehy
KojuMa je 15 mymkapana (25%) u 21 xena (36%). CrapocT CBUX MCHHUTAHUKA C€ KpeTaja y
uHTepBay ox 22 no 82 romuHe. Ocoba ca WHCYJIMHCKOM PE3UCTEHIIMjOM OWJIO je YKyIHO 9,

mely xojuma 5 mymkapana (8%) u 4 xene (7%), ykynan 6poj ocoba ca aujaberecom THuma 2 je
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o6uo 12, mehy kojuma 6 mymkapana (10%) u 6 xena (10%). /IBoje mcnuTaHuka cy uMmaiu
nujaberec tuna 1. Ilpoceyan oOuM CTpyka MCIUTHBAHHUX 3[paBUX MyIlIKapana ouo je 88,43 cm,
JIOK je IpocevyaH 00MM CTpyKa 3[paBUX jKE€Ha KOje Cy y4ecTBOBajle y UCIUTUBawy 0uo 77,47 cm.
[Ipoceune BpenHOCTH 00MMa CTPyKa UCIIMTAHUKA Ca MHCYJIMHCKOM PE3UCTEHIMjoM Omie cy 86,8
cm KoJ Mymikapama u 77,25 cm kox skeHa. HajBuie BpeqHOCTH oOMMa cTpyKa 3a0enexeHe cy
KoJ oco0a ca nujaberecom TUIA 2, TJIE je peMa MojanuMa mpocedaH 0OuM CTpyKa MyIKaparna
o6mo dak 99,33 cm, a xox xeHa 83,33 cm. [Ipoceyna BpegHOCT MHICKCA TEJIECHE Mace (CHII.
body mass index - BMI) ocoba ca nujaberecom Ttuma 2 je Omia 28,133, mrTo je BpemIHOCT
peKOMEpHE TeecHe Mace. YeTHpu oJ] ABaHASCT HCIUTAHUKA ca JAUjadeTecoM THIa 2 UMAaJH Cy
BMI Bpennoctu u3Han 30 (rojasHocT).

VY npyrom paeny aHKeTe O TpaJMIIMOHAIHO] yHnoTpeOW Owsbaka y Jedewy aujadbereca
HaBeJ/ICHA je TpuJeceT U jenHa Bpcta. Hajuemhe HaBolheHne BpcTe ca CBOjUM OMJBHUM JIEIOBUMA
oune cy kopen macnauka (15%), muct xompuse (11%), muct 6oposautie (10%), muct 6pese (8%)
u nuct HaHe (7%). Y ¢pexBeHnuju ca 3% oAroBopa UCHHUTAHUKA HAILIU Cy C€ KOpPEH Ilenepa,
JHCT KyIIHHE, MaxyHa 11acyJba, HaJ[3EMHH JIe0 MeJIeHa M ceMe MHICKaBHUIle, a ca 1o 2% OoJroBopa:
HAJ[3eMHH JIe0 ToOpHUYHIle, IBET KaMIIHIIE, HAJ3EMHH JIe0 KUYHUIIE, TUIOJ KJIeKe, ceMe Mopaya,
KOpeH oMaHa, JucT nepuryHa. Ca no 1% oxaroBopa Ouinu cy 3acTylJbeHM JIUCT U IUIOJ apoHH]e,
KOpEeH YnyKa, KPToJia YNI0Ke, HaJJ3EMHHU JIe0 [IUKOpHje, IUCT LPHOT AyAa, KopeH ymOupa, kopa
KpYIIMHE, ceMe JlaHa, JIMCT MHupohuje, JUCT py3MapHHa, IUIOJ IIUMKA, JUCT CMOKBE, JIHCT
IIYMCKE jarojie ¥ HaJI3eMHHU JIe0 BpaHUJIOBE TpaBe. 3a CBE HaBe/eHe OUJbKe je OMIIo peueHo Ja ce
KOpHUCTE y OOJIMKY 4aja, OCUM LieJiepa U YMUYOKe, KOje ce KOH3YMHUpajy y CBEKeM OOJIHKY, JIOK Ce
MOpad ¥ KPYIIHHA KOPUCTE Y OOIUKY THHKTYPE.

HcTpakuBame je yka3allo Ha TO Ja je OOMM CTpyKa BakKaH MHIUKATOP, jep cy HajBehe
BpEIHOCTH OBOT IapaMeTpa ymnpaBo Ouie koJ ocoba ca aujaberecom tumna 2. MHnekc tenecue
Mmace (BMI) je apyru nnaukarop oe 6onectu. [Ipema oBOM McTpakuBamy, 4ak jeHa TpehuHa
oco0a ca qujaberecoM tuna 2 umana je BMI Bpeanoctu usnan 30, mro je yka3auo Ha roja3HOCT.
[Ipema npHUKYIJBEHUM IMOAALMMa HAIIUX cyrpahaHa, Ousbka Koja ce Hajuemrhe KOpPHCTH 3a
NPEBEHLU]y U Jieuewe nujadereca y JabmaHMYKOM OKpYTy je Omiia maciadak, KOjer Cy 3aTUM

CJICAUJIC KOIIpUuBa U 60p0BHI/II_Ia.
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Diabetes mellitus is one of the most common disease. Symptoms that may indicate this
disease were: frequent urination, constant thirst, extreme hunger, blurred vision, fatigue, dry
skin, candidiasis.

The research on the prevention and treatment of diabetes was conducted on the territory
of the Jablanica district, in the municipalities of Leskovac, Vlasotince, Lebane, Bojnik and
Medveda, and it was designed to examine the strength of the relationship between reported
metabolic characteristics and morphometric parameters of respondents, such as waist
circumference and body mass index (BMI), as well as to determine which plant species and in
what form respondents use in the treatment of diabetes.

The study involved 59 respondents, 27 men and 32 women. The number of persons
without this kind of health problems was 36, among whom are 15 men (25%) and 21 women
(36%). The age of all person ranges were from 22 to 82 years, of which 9 respondents were with
insulin resistance problem, including 5 men (8%) and 4 women (7%), the total number of people
with type 2 diabetes (T2D) was 12, including 6 men and 6 women (10% of the total number of
respondents). Two subjects were with type 1 diabetes (T1D). The average waist circumference
for healthy men was 88.43 cm, and the average waist circumference of healthy women who

participated in the study was 77.47 cm. The average values of waist circumference of people
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with insulin resistance were 86.8 cm for men and 77.25 cm for women. The highest values were
in cases when people have T2D, according to the data, waist circumference of men was 99.33
cm, and of women 83.33 cm. The average BMI value of people with T2D was 28.133, which
was in overweight category. Four out of twelve people with T2D have BMI values above 30
(adipositas). In this research, people wrote these plant names: dandelion (15%), nettle (11%),
blueberry (10%), birch (8%), mint (7%). With 3% of answers: celery, blackberry, beans,
fenugreek. With 2% of answers: chamomile, common centaury, juniper, sea buckthorn,
elecampane, parsley. With 1% of answers: chokeberry, burdock, burdock, chicory, black
mulberry, ginger, buckthorn, flax, dill, rosemary, rose hip, fig, wild strawberry and oregano.
Research indicated that waist circumference was an important indicator. The highest
values of this parameter were within the people with T2D. Body mass index (BMI) might be
indicator of this disease, too. According to this research, one third of people with T2D were with
BMI values above 30, which indicates adipositas. According to the collected data, the dandelion,
nettle and blueberry were the most often used plants for the prevention and traditional treatment

of diabetes in the Jablanica district.
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ETHo00TaHM4YKa cTyaMja 0 JieKkOBUTHM OmibKkama Kypumymimje
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KibyuHe peun: HapoaHa MEAMIIMHA, JIEKOBUTE OMibKe, Kyprrymnmja

JlexoBute OWJbKE HMMajy 3Ha4yajHy yJIOTY Yy 3ApPaBCTBEHOM cHCTeMy Jbyau. CBeTcka
3paBCTBEHA OpraHU3all¥ja HAaBOIY JIa BUIIE O 3,5 MUJIMjapau JbYAH KOPUCTH JIEKOBUTE OHIbKE
y IUJby Jiedema M OuyBama 37paBiba. LIk cTyauje OWo je Ja ce NOKYMEHTYje Y4ecTaloCT
Kopuinhema JIEKOBUTUX OMJbaka y HApOJHO] MEIHIIMHH, MOMUC OONEeCTH 3a KOje Ce KOPHUCTE,
HAYWH BUXO0BE IPUMCEHE U JIa Ce HAIIPaBU €THOOOTAHUYKH ITOITUC JICKOBHUTUX BPCTa HA MOAPYY]Y

Kypurymmyje.

ETHOGOTaHMYKa MCTpaKMBama MpHUKa3aHa y OBOM pajy CIPOBEICHA Cy Ha JIOKAIUTETY
Kypmrymnmje. Tloganu o mo3HaBamy OMba M HHXOBO] YNOTPeOU Cy MPUKYIIJBEHU MPUMEHOM
UHTEpBjya y BpeMeHy of Maja a0 centemopa 2020. rogune. Kopunihen je y3opak on yKymHo 48
ucnutanuka (18 mymkapana u 30 xena), crapoctu oa 21 mo 81 roauHe, yriiaBHOM U3 TpaJicKe

cpenune (38 ncrutanuka je u3 rpajga a 10 u3 ceocke cpeuHe).

Hajuemthe cnomumane Bpcre cy: HaHa (Mentha piperita L., 23 nyra), xammmuia
(Matricaria chamomilla L., 18 myra), xompusa (Urtica dioica L., 15 myra) kaHTtapuoH
(Hypericum perforatum L., 13 myra), s)xanduja (Salvia officinalis L.,11 nyra), xajryuka TpaBa

(Achillea millefolium L., 7 myTa) u 6ocusbak (Ocimum basilicum L., 6 myTa).
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Jlvcet 1 oA ¢y OMJBHU OpraHM Koju nMajy HajBehy ynoTpeOHy BpeIHOCT 10K ce Kopa He
KOpUCTH. JIekoBHUTa CBOjCTBa CAMOHMKIIMX OMJbaka yIJIaBHOM ce MCKOpHINhaBajy MpUIIPEMOM

TOIUIMX HamMTakKa (4aj, uHQY3, 1eKOKT), U3pajiloM 00Ji0ra, MacTH U yJba.

Hajsehu Opoj mcruTaHuka HaBoAW Ja OMIbKE KOPHCTH 3a Jieuemhe OO0JecTH opraHa 3a
JUCamke W OpraHa 3a Bapeme. Y HapoJHHM OOWYajuMa BaXHY YJIOTYy MMajy XpacT, OOCHIbAaK,

NIICHUIIA. ..

Ethnobotanical study on medicinal plants of KurSumlija

Goran Simovi¢!, Milan Stankovi¢? , Milica Pavlovi¢?, Nenad Zlati¢?>, Marija Todorovié?,

Gorica Deli¢*”
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336 223, e-mail: gorica.djelic@pmf.kg.ac.rs
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Medicinal plants play a significant role in the human health system. The World Health
Organization states that more than 3.5 billion people use medicinal plants to treat and preserve
health. The study aimed to document the frequency of use of medicinal plants in folk medicine,
the list of diseases for which they are used, the manner of their application and to make an
ethnobotanical list of medicinal species in the area of KurSumlija.

The ethnobotanical research presented in this paper was conducted at the KurSumlija site.

Data on plant knowledge and use were collected through interviews from May to September
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2020. A sample of a total of 48 respondents (18 men and 30 women), aged 21 to 81 years,
mainly from urban areas (38 respondents are from urban areas and 10 from rural areas) was used.

The most commonly mentioned species are: mint (Mentha piperitaL., 23 times),
chamomile (Matricaria chamomilla L., 18 times), nettle (Urtica dioica L., 15 times) St. John's
wort (Hypericum perforatum L., 13 times), sage (Salvia officinalisL., 11 times), yarrow
(Achillea millefolium L., 7 times), basil (Ocimum basilicum L., 6 times). The leaf and the fruit
are plant organs that have the greatest use-value until the bark is used. The medicinal properties
of wild plants are mainly used by using hot drinks (teas, infusions, decoctions), making
compresses, fats, and oils.

Most of the respondents state that they use plants to treat diseases of the respiratory

organs and digestive organs. Oak, basil, wheat play an important role in folk customs.
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[nyhmak (Pulmonaria officinalis L.) je Bumeromumma Oubka u3 GdamMuinje
Boraginaceae ca my3ehum pusomoM u jeqHoctaBHHM cTabiom. To je Ousbka 4Mju Cy JMCTOBU
MOCTaBJbEHU y po3eTy ca OenuMm Mpibama. KpyHuna je neBkacta, MpBo pyxuyacTa, pehe npBeHa
win 6ena. JInCToBU cy MPUCYTHH TOKOM YHTaBe TOJMHE, [[BETa O] MapTa J0 Maja Mecela, a ceMe
caspeBa 0] Maja JIo jyHa.

VYV CBpJbUIIKOM pEeruoHy 00aBJHEHU Cy aHOHMMHHM €THOOOTaHWYKH MHTEPBjyu. Cpenma
’KMBOTHA CTApOCT HcNUTaHuKa Omina je 73 ronuHe. CTaHOBHHILUTBO j€ UCIUTHUBAHO O JIOKAIHUM
HasWBUMa OWJbaka, HAUMHY TPUTIpEME, 0 OoJecTUMa Koje ce jede nmomohy onpehenux Onsbaka,
Kao U O perenTuMa 3a npurpemMy JISKOBUTHX Mpenapara.

WuTepBjyrcaHo je CTaHOBHHMINTBO W3 jAeceT cBpJbuiikux cena (IIpexonora, I'ynmjaw,
Jlozan u Ilepumn cy Ha CBpJBUIIKMM IJIaHWHAMa, y MOJHOX]Y W Ha maauHama Tpecubabe cy
Bypaumo u [Ipajunan, Ha nmaguHama ruianuse Jlesune cy ['ann6abunan u Pagmuposar, 10k cy
Ha rmaHuHckoM MacuBy Kypuio cena [lonmmna n Komajkomapa).

Ha ocHoBy uHTEpBjya AOLLIO ce A0 pe3yiTaTa Jia Cy jeJiHa KeHa cTapocTu 82 roAuHe U3
cena [lommmuna u jegan mymikapai; crapocty 89 roauHa u3 cena Jlozan yno3HaT ca ynorpebom

mwiyhmaka. O60je cy pexiu aa ce KoA Iuryhmaka KOPUCTH JTUCT 3a npumnpeMy 4aja. Kopuctu ce
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KOJ mpobJieMa pecrupaTopHOT TPaKTa, Tj. HABEIHU Cy Ja c€ KOPUCTH KOJ TyOepKyJo3e. AyTopu
KOjH Cy ce 0aBHIM €THO(APMAKOIOIIKUM UCTPAKUBAKBLEM YHOTpeOe IEKOBUTUX Ousbaka HaBOJE
na ce P. officinalis kopuctu xon OponxuTHca, Kallba, TpHIla, 3a MpeuyrmhaBame KPBU U 3a
jadame opraHusma.

Ha ocHoBy cBera HaBezeHor Moxe ce 3akibyunTH jaa ce Pulmonaria officinalis moxe
KOPUCTHUTH KOJI pECTUPUTOPHUX MpobdsieMa (TyOepKyIio3e), ajau U 3a Teparujy Ipyrux OOJECTH U

jadame opraHu3Ma.

Traditional use of lungwort (Pulmonaria officinalis L.) in the Svrljig region
Jelena Mateji¢'", Ana DZami¢?

University of Nig, Faculty of Medicine, Department of Pharmacy, Bulevar Dr Zorana Dindi¢a
81, 18000 Nis, Serbia
2University of Belgrade, Faculty of Biology, Institute of Botany and Botanical Garden
“Jevremovac”, Studentski trg 16, 11000, Belgrade, Serbia

*Corresponding author: Jelena Mateji¢, University of Ni§, Faculty of Medicine, Department of

Pharmacy, Bulevar Dr Zorana Dindi¢a 81, 18000 Nis, Serbia, Tel.: + 381184226644, e-mail:

jekamatejic@gmail.com
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Lungwort (Pulmonaria officinalis L.) is a perennial herb with creeping rhizome and
simple stems that belong to the family Boraginaceae. It is a plant with the leaves is in a rosette
with white macula. Corolla is violet, red, or white, meeting to form a ring. It is in leaf all year, in

flower from March to May, and the seeds ripen from May to June.

Semi-structured anonymous ethnobotanical interviews were used for the Svljig region.

Volunteers in the Svrljig region were 73 median age. People were interviewed about local names
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of plants, preparation form, for which disease it is used and recorded recipes for preparing herbal
medicine.

People from 10 Svrljig municipality were interviewed (Prekonoga, Gulijan, Lozan and
Peri§ on Svrljig mountain; at the foothills and on the slopes of Tresibaba mountain are located
Burdimo and Drajinac; on the slopes of Devica mountain — Galibabinac and Radmirovac; while
on the mountain massif Kurilo are villages PopSica and Kopajkosara).

Based on the interview, it was concluded that one 82-year-old woman from the village of
PopSica and one 89-year-old man from the village of Lozan were familiar with the use of
lungwort. They both said that tea leaves of P. officinalis are used. It is used for respiratory tract
problems, i.e. stated to be wused in tuberculosis. Authors who have conducted
ethnopharmacological research on the use of medicinal plants state that P. officinalis is used in
bronchitis, coughs, flu, to purify the blood and to strengthen the body.

Based on all the above, it can be concluded that P. officinalis can be used for respiratory

problems (tuberculosis), but also for the treatment of other diseases and strengthening the body.
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be3benHocT mpuMeHe OMJBPHMX TPOW3BOJA JT0OWja Ha CBe BeheM 3Hauajy IMOCIEIBHUX
JIEIIeHnja ca MopacToM UXoBe ymnoTpebe. buibHe npore m mpenapaTé OMJBHUX JApora, HaKo
¥MMajy TIPUPOIHO TOPEKIIO M 'y BehnHu ciiydajeBa MoBoJbaH OJIHOC KOPUCTH U PU3UKA, HE MOTY ce
CBH y IOTIYHOCTH cMaTpatu 0e30e1HUM 3a npuMeHy. Kao mTo nojeuHu roTOBU JEKOBU MOTY
Jla MICTIOJbE HeXeJbeHE peakiifje U/WiIK Ja CTyIajy y MHTepakLujy ca JpyTruM JIEKOBHMA, TaKo je
U ca MojeIMHUM OUJbHUM JIpOraMa U BHXOBHUM IperapaTumMa.

HctpakuBame je BPILIEHO CaKyIUbalkbeM M 00pajoM MojaTaka KOjU Cy JOCTYIIHH Ha
3BaHUYHOM cajTy EBporicke arenmuje 3a jexoBe u meauimHcka cpenctsa (EMA). Xep6a Gemor
nenuHa (Artemisia absinthium) xopuctu ce 3a jederme TUCIIENTHYHMX Teroba (crmaszam, ryouTak
areTuTa, JUCIencuja, ¢uaryieHiuja), 00JecTH jeTpe (XemaTHTHC, Kao XOJEpPeTHK), OoiecTH
KOXe, nujadbereca, Ka0 TOHUK. MOHOTEPIIEHCKO JeIUbEHhE TYjOH, KOje je MPUCYTHO Yy OMIBHO]
JpOTU je HEYpPOTOKCHMYHO M MOK€ H3a3BaTH KOHBYJI3Mj€ HAJIUK ENWICNTHYHUM OJoKagama
I'ABAA peuentopa. Ilpema mnpenopymm EMA yHoc TyjoHa myTeM OHJBHUX JIEKOBUTHX
POM3BO/Ia OTPaHMYEH je Ha 6 mg THEBHO TOKOM JiBe Hemesbe. Xepba pyce (Chelidonium majus)

npuMemyje ce y jgeuery nHdekuuja koxe (Tinea, Herpes Simplex), ncopujaze, exiema, 6osiectu
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jerpe, OoyecTH >Kyud. AJIKaJOW]] CaHTBUHApPUH II0Ka3yje XeMmaToTOKCHYaH edekar Kao |
IIUTOTOKCUYHU U (DETOTOKCHYHU edekar, Takohe mokazaHo je Aa uzazuBa omreheme JJHK
MoJiekyJia y hennjama muina, cy30uja npouec aHruoreseze uaxuounujom BEI'® curnanuzanyje.
Jloka3u KOju TMOJprKaBajy CUTYpHY OpajHy JHEBHY I'paHUIly J03€ H3HOce 2,5 mg alKajJouja.
[Tnox m erapcko ysbe mopawa (Foeniculum vulgare) xopucre ce 3a neueme TUCHIEITHYHHX
tero0a (HaayTOCT, OTICTHIIAIN]A, (IIaTyJICHIIN]ja, CTIa3MH ITOBE3aHHU ca MEHCTPYaJTHUM Terobama),
npexJjaaa MoBe3aHuX ca MPOAYKTHBHUM KanubeM, HH(peKnnja n3azsanux ca Helicobacter pylori.
VY miony mopada ce Hallazu (EHWINMPONAHCKO JeAMECHE €CTparoil, Koje je Yy HEKOJIUKO
CITPOBEJICHUX CTY/Hja TTOKa3ajJ0 KaHIIEPOTeHH eeKarT.

[Mojenune OwsbHE J1pore caapkKe jeOUmBCHAa KOja IMOCEAYjy HW3BECHH TOKCUYHU
noteHnyjan. Ha ocHOBy MCIUTHBama, YrJIaBHOM CIPOBEICHHX Ha )KMBOTHIbAaMa, YTBpheHU cy
TOKCUYHU TIOTEHIIMjalld TOjeIMHUX CAcTOjaka, Ka0 W HHUXOB IMPHUXBAT/FUB JHEBHU YHOC. 3a
OWwJbHE JApore W Tperapare KOju cy Ha 0a3u OWJPHHX JApOora, a KOjU CaapikKe jeUmbema ca
NOTeHIWjaTHUM pu3ukoM, EMA naje mpernopyke 3a orpaHHYeH JHEBHU YHOC, HAYHH H JTyKUHY
npuMene. Ha oCHOBY cBera HaBeIEHOT MOXKE C€ 3aKJbYUHTH Jia C€ OBAKBU OWMJHHH TPOHM3BOIM
MOTYy cMmarpaTu 0e30eIHMM YKOJUKO j€é MCIUTAaH HHUXOB KBAaJUTET W aKO C€ MPUMEHY]y Ha

IMMPOINKUCaH HAYHH.

Safe use of selected plant species
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The safe use of herbal products has become increasingly important in recent decades
with theirmore often use. Herbal drugs and herbal drug preparations, despite of natural origin,
and a favourable benefit-risk balance, can’t be considered completely safe to use. As some of the
drugs can manifest side effects and/or interact with the other drugs, at the same way the herbal
drugs can react.

The research was conducted by collecting and processing data available on the
official website of the European Medicines Agency (EMA). White wormwood herb (Artemisia
absinthium) is used to treat dyspeptic symptoms (spasm, loss of appetite, dyspepsia, flatulence),
liver disease (hepatitis, as a choleretic), skin diseases, diabetes, as a tonic. The monoterpene
compound thujone, which is present in the herbal drug, is neurotoxic and can cause
convulsionssimilar to epileptic blockades of GABAa receptors. According to the EMA
recommendation, the intake of thujone through herbal medicinal products is limited to 6 mg per
day for two weeks. Herb greater celandine (Chelidoniummajus) is used in the treatment of skin
infections (Tinea, Herpes Simplex), psoriasis, eczema, liver diseases, bile diseases. The alkaloid
sanguinarine shows a hepatotoxic effect as well as a cytotoxic and fetotoxic effect, it has also
been shown to cause damage to DNA molecules in mouse cells, suppressing the process of
angiogenesis by inhibiting VEGF signalling. Evidence supporting a safe oral daily dose limit is
2.5 mg of alkaloids. Fruit and essential oil of fennel (Foeniculumvulgare) are used to treat
dyspeptic symptoms (bloating, constipation, flatulence, spasms associated with menstrual
problems), colds associated with productive cough, an infection caused by Helicobacter pylori.
The fennel fruit contains the phenylpropane compound estragole, for which several studies have
shown a carcinogenic effect.

Some herbal drugs contain compounds that have a certain toxic potential. Based on
tests performed mainly on animals, the toxic potential of certain ingredients was determined, as
well as their acceptable daily intake. For herbal drugs and herbal drug preparations that contain
potentially hazardous compounds, the EMA provides recommendations for limited daily intake,
mode, and duration of administration. Based on all the above, it can be concluded that such plant
products can be considered safe if their quality is tested and if they are applied in the prescribed

manner.
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Bucma ¢aopa na Pyit nuianuna (3HemoJICKU paiioH) ¥ y4acTBalMTe B Hesl
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KuarouoBu nymu: dhnopen ananus, reueOHH pacTeHUs

B pesynrar ot nBe ekckyp3uu Ha Pyil ruianuHa npe3 nposerTa u iatoto Ha 1998 u 2018
rOJIMHAa YCTAaHOBHXME 3a HeifHara Bucmia Quopa 258 Bunma pactenus. Te ce orHacsaT kbpM 174
pona u 57 cemeiicTBa. HabmoqeHusTa U3BHpIIMXME TI0 BA TPAHCEKTA B OBJTapcKaTa TEPUTOPHUS
Ha IJIaHuHATa: ceno 3aden — Bpbx Pyit — ceno Jlomuauma u ceno Jlomuuna — Bpwx Pyit (1706 m)
— C€JI0 .HOMHI/IIIa. CHCKT’bp’bT Ha ceMmeilicTBaTa IIOKa3Ba npeo6naﬂaBaHe Ha BHUAOBETEC OT
ceMeilictBo Asteraceae c¢ 28 Buma, ciaeasaHo or Poaceae 23, Fabaceae 21, Rosaceae 18,
Lamiaceae 17, Apiaceae 15, Caryophyllaceae 13, Ranunculaceae 9, Scrophulariaceae 9,
Juncaceae 7, Orchidaceae 6, Dipsacaceae 5, Rubiaceae 5, Boraginaceae 4, Brassicaceae 4,
Euphorbiaceae 4, Liliaceae 4, Cyperaceae 3, Geraniaceae 3, Onagraceae 3, Primulaceae 3,
Aceraceae 3, Gentianaceae 2, Hypericaceae 2, Papaveraceae 2, Saxifragaceae 2, Solanaceae 2,
Cornaceae 2, Aspidiaceae 2, Equisetaceae 2, Betulaceae 2, Caprifoliaceae 2, Salicaceae 2,
Polygalaceae 2. CemeiicTBa ¢ 1o e BHJ ca 22.

VYcranoBuxme 113 Buma BucmmM nedeOHM pacTeHHs, KOMTO mpenacTasisBar 43.8 % or
obrus Opoit crOpanu pactenus: Acer campestre L., A. platanoides L., Heracleum sibiricum L.,
Galanthus elwesii Hook. f., Angelica sylvestris L., Astrantia major L., Carum carvi L., Sanicula
europaea L., Hedera helix L., Asarum europaeum L., Dryopteris filix-mas (L.) Schott,
Asplenium trichomanes L., Solidago virgaurea L., Telekia speciosa (Schreb.) Baumg., Petasites
hybridus (L.) Gaertn., Antennaria dioica (L.) Gaertn., Achillea grandifolia Friv., Senecio
nemorensis L., Arctium lappa L., Leucanthemum vulgare Lam., Cichorium inthybus L., Carlina
vulgaris L., Hypochaeris maculata L., Corylus avellana L., Pulmonaria officinalis L., Alliaria
petiolata (M. Bieb.) Cavara & Grande, Cardamine bulbifera (L.) Crantz, Lunaria rediviva L.,

Sambucus racemosa L., S. nigra L., Lychnis coronaria (L.) Desr., Cornus mas L., C. sanguinea
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L., Juniperus sibirica Burgsd., Vaccinium myrtillus L., Equisetum arvense L., Euphorbia
amygdaloides L., Mercurialis perennis L., Melilotus alba Medicus, M. officinalis (L.) Pall.,
Trifolium pratense L., T. pannonicum Jacq., T. alpestre L., Lathyrus vernus Bernh., L. niger (L.)
Bernh., L. tuberosus L., L. pratensis L., Chamaespartium sagittale (L.) Gibbs, Anthyllis
vulneraria L., Lotus corniculatus L., Astragalus glycyphyllos L., Fagus sylvatica L., Gentiana
asclepiadea L., G. pneumonanthe L., Geranium robertianum L., G. macrorrhizum L., G.
sanguineum L., Hypericum perforatum L., H. maculatum Crantz, Juglans regia L., Stachys
sylvatica L., Betonica officinalis L., Origanum vulgare L., Salvia glutinosa L., Prunella vulgaris
L., Ballota nigra L., Clinopodium vulgare L., Thymus glabrescens Willd., Th. longicaulis C.
Presl, Lilium martagon L., Veratrum lobelianum Bernh., Asphodelus albus Mill., Malva
moschata L., Monotropa hypopitys L., Fraxinus ornus L., Oxalis acetosella L., Chelidonium
majus L., Corydalis solida (L.) Schwarz, Briza media L., Anthoxanthum odoratum L., Rumex
acetosa L., Polygala major Jacq., Primula veris L., P. elatior (L.) Hill, Polypodium vulgare L.,
Helleborus odorus Waldst. & Kit., Actaea spicata L., Aconitum lycoctonum L., Anemone
nemorosa L., Thalictrum minus L., Populus tremula L., Salix caprea L., Galium odoratum (L.)
Scop., G. verum L., Digitalis ferruginea L., D. grandiflora Mill., Veronica beccabunga L., V.
chamaedrys L., Sanguisorba minor Scop., Geumrivale L., G. Urbanum L., Potentilla micrantha
Ramond ex DC., P. erecta (L.) Raeusch., Rubus idaeus L., Sorbus torminalis (L.) Crantz, S.
aucuparia L., Crataegus monogyna Jacq., Alchemilla flabellate Buser, Atropa bella-donna L.,

Solanum dulcamara L., Ulmus minor Mill., Urtica dioica L.

Vascular flora of Ruy mountain (Znepole region) and its medicinal plants

Dimitar S. Dimitrov

National Natural History Museum, 1 Tsar Osvoboditel Blvd. Sofia 1000, Bulgaria
tei.: 359 889 565126

e-mail:dimitrov.npm@gmail.com

Keywords: floristic analysis, medicinal plant
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As a result of two trips to the Ruy mountain during the spring and summer of 1998 and of
2018, 258 vascular plant species were found and established. These species refer to 174 genera
and 57 families. This research was performed along two separate transects in the Bulgaria
territory of the mountain: Zabel village — Ruy peak — Lomnitsa village and Lomnitsa village —
Ruy peak (1706 m) — Lomnitsa village. The specter of these 57 families shows predominantly
species from the Asteraceae family — 28 species, followed by Poaceae 23, Fabaceae 21,
Rosaceae 18, Lamiaceae 17, Apiaceae 15, Caryophyllaceae 13, Ranunculaceae 9,
Scrophulariaceae 9, Juncaceae 7, Orchidaceae 6, Dipsacaceae 5, Rubiaceae 5, Boraginaceae
4, Brassicaceae 4, Euphorbiaceae 4, Liliaceae 4, Cyperaceae 3, Geraniaceae 3, Onagraceae 3,
Primulaceae 3, Aceraceae 3, Gentianaceae 2, Hypericaceae 2, Papaveraceae 2, Saxifragaceae
2, Solanaceae 2, Cornaceae 2, Aspidiaceae 2, Equisetaceae 2, Betulaceae 2, Caprifoliaceae 2,
Salicaceae 2, Polygalaceae 2. There are also 22 families with only 1 species represented.

Furthermore, 113 vascular medicinal plant species were established, which constituted
43.8% of the total number of collected plants: Acer campestre L., A. platanoides L., Heracleum
sibiricum L., Galanthus elwesii Hook. f., Angelica sylvestris L., Astrantia major L., Carum carvi
L., Sanicula europaea L., Hedera helix L., Asarum europaeum L., Dryopteris filix-mas (L.)
Schott, Asplenium trichomanes L., Solidago virgaurea L., Telekia speciosa (Schreb.) Baumg.,
Petasites hybridus (L.) Gaertn., Antennaria dioica (L.) Gaertn., Achillea grandifolia Friv.,
Senecio nemorensis L., Arctium lappa L., Leucanthemum vulgare Lam., Cichorium inthybus L.,
Carlina vulgaris L., Hypochaeris maculata L., Corylus avellana L., Pulmonaria officinalis L.,
Alliaria petiolata (M. Bieb.) Cavara & Grande, Cardamine bulbifera (L.) Crantz, Lunaria
rediviva L., Sambucus racemosa L., S. nigra L., Lychnis coronaria (L.) Desr., Cornus mas L., C.
sanguinea L., Juniperus sibirica Burgsd., Vaccinium myrtillus L., Equisetum arvense L.,
Euphorbia amygdaloides L., Mercurialis perennis L., Melilotus alba Medicus, M. officinalis (L.)
Pall., Trifolium pratense L., T. pannonicum Jacq., T. alpestre L., Lathyrus vernus Bernh., L.
niger (L.) Bernh., L. tuberosus L., L. pratensis L., Chamaespartium sagittale (L.) Gibbs,
Anthyllis vulneraria L., Lotus corniculatus L., Astragalus glycyphyllos L., Fagus sylvatica L.,
Gentiana asclepiadea L., G. pneumonanthe L., Geranium robertianum L., G. macrorrhizum L.,
G. sanguineum L., Hypericum perforatum L., H. maculatum Crantz, Juglans regia L., Stachys

sylvatica L., Betonica officinalis L., Origanum vulgare L., Salvia glutinosa L., Prunella vulgaris

38



L., Ballota nigra L., Clinopodium vulgare L., Thymus glabrescens Willd., Th. longicaulis C.
Presl, Lilium martagon L., Veratrum lobelianum Bernh., Asphodelus albus Mill., Malva
moschata L., Monotropa hypopitys L., Fraxinus ornus L., Oxalis acetosella L., Chelidonium
majus L., Corydalis solida (L.) Schwarz, Briza media L., Anthoxanthum odoratum L., Rumex
acetosa L., Polygala major Jacq., Primula veris L., P. elatior (L.) Hill, Polypodium vulgare L.,
Helleborus odorus Waldst. & Kit., Actaea spicata L., Aconitum lycoctonum L., Anemone
nemorosa L., Thalictrum minus L., Populus tremula L., Salix caprea L., Galium odoratum (L.)
Scop., G. verum L., Digitalis ferruginea L., D. grandiflora Mill., Veronica beccabunga L., V.
chamaedrys L., Sanguisorba minor Scop., Geumrivale L., G. Urbanum L., Potentilla micrantha
Ramond ex DC., P. erecta (L.) Raeusch., Rubus idaeus L., Sorbus torminalis (L.) Crantz, S.
aucuparia L., Crataegus monogyna Jacq., Alchemilla flabellate Buser, Atropa bella-donna L.,

Solanum dulcamara L., Ulmus minor Mill., Urtica dioica L.
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PacnpocTpameme JaexoBute Bpcre Galanthus elwesii Hook. f. y IImporckom

okpyry (Cpouja)

®uwinn Jopanosuh'", Coma Bpaynosuh!, Busbana Hukouuh!, Jbyounko Pakoman!
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Kmbyune peunm: Galanthus elwesii, nexoButa Omibka, pacmpocTpameme, [IUpoTcku OKpyrT,

Cpbuja

Galanthus elwesii Hook. f. (Amaryllidaceae) Bumeroaumima je JTykoBHYacTta OWIbKa
pacripoctpamena y EBponu 1 Manoj Asuju. [Tomyt apyrux Bpcra poaa Galanthus L., npusykia
j€ BEJIMKO MHTEPECOBamke Y (papMaKoJIOTHjH 300T caapikaja OMOAKTHBHUX jeIHHCHA, Kao IITO je
rajaHtaMMH. Y TOCIEImUX Iojla BeKa, Ouia Cy crpoBeleHa OpojHa MCTpakuBama Jaa Ou ce
YTBPAWIIO paclpocTpameme oBe Bpcre y CpOuju, anu cy obpaciy HBEHOT pacipoCTpamemha
OCTaJIM HEJIOBOJHHO MO3HATH, IITO OTEeKaBa MpUMeHy Mel)yHapoHe 1 HallmOHAIHE JICTUCIATHBE.
Kao Bpio maino pacrpoctpamena y CpOuju, yriiaBHOM Ce jaBJba y UCTOYHOM JIENTy Hallle 3eMJbE.
VY oBOM pafy, IpUKa3aHo je pacupocTpamemne Bpere G. elwesii 1 onncaHa cy HeHa CTaHUINTA Ha
nonpy4jy [lupoTckor okpyra, Kao JONpUHOC MPOyUYaBamky JEKOBUTHUX OMJbaka OBOTa MOJpydja.

Pan ce 3acHuBa Ha pe3yiTaTuMa TEPEHCKUX HCTPaXMBAmba, NMPOYyUaBamka PeeBAaHTHHUX
JUTEPATYPHUX M YCMEHUX M3BOpa MojaTaka, Kao U peBu3Hje peepeHTHUX XepOapcKux 30MpKu
(BEOU, BUNS), u3Benenux on 2012. mo 2021. rogune. PacnipocTpamemne npoydaBaHe BpCTE je
JIETaJbHO TEKCTYaJTHO MPHKA3aHO M O0CJIeKEHO Ha KapTH [IMpOTCKOT OKpyra y KOOPAMHATHOM
cuctemy EPSG: 32634 — WGS84 (UTM 30na 34N).

[Ipema pesynratuma pana, Bpcra G. elwesii 6una je 3a0enexena Ha 13 nokanuTera y
[Tuporckom oxpyry (Crapa mnanwHa, bemaBa, Capmax, boxyparo, IlpoBammja, Ilpam BpX,
OpeoBuna, bacapa, Bummu, Kamennna, knucypa peke Jepme, dumurposrpan u baOymnuna).

MelhytuM, MHOTa OJT HaBEICHUX HaJa3WIITa HUCY TOTBpHEeHA HAjHOBHjUM HCTpakKMBamHMa Ha
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TepeHy, a 3a Moje/IMHA Ce CyMHba JIa TIPE/ICTaBIbhajy HaTypalln30BaHe KyaTypHe Ousbke. OBa BpcTa
je Omia KOHCTaTOBaHA y XpacTOBHM IllyMamMa M Ha OpJACKHM KpeumaukuM JIHMBaJaMa, Kao U y
mubsbaliiMa, Ha nammanuma u Mehy creHama, og 400 m mo 1300 m H. B.,, HO JaHac ce
yriaBHOM cpehe Ha MaguHaMa W BpTayaMa IUTAHMHCKUX OykoBux mryma (ass. Fagetum
montanum s. 1.), Ha Bucunama mpeko 1100 m. Hepetko ce cpehe 3ajenHo ca ApyruM JIEKOBUTUM
onspkama, kao mto cy Aegopodium podagraria L., Allium spp., Arum maculatum L., Corydalis
solida (L.) Clairv., Crocus biflorus subsp. adamii (J. Gay) K. Richt., Geranium macrorrhizum
L., Geum urbanum L., Helleborus odorus Willd. u Hepatica nobilis Schreb. Muore nomynaruje

Bpcre G. Elwesii y [TupoTckom oKkpyTy ¢y yrpoKeHe Cy yclie jakux aHTPOIIOTCHHUX YTHIIaja.
Hcempascusarve je noopoicano Munucmapcmeo npoceeme, Hayke u MexHON0WKO2 Pa360ja

Penybnuxe Cpouje (yeosop 6p. 451-03-9/2021-14/200027).

The distribution of medicinal plant Galanthus elwesii Hook. f. in Pirot County
(Serbia)
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Galanthus elwesii Hook. f. (Amaryllidaceae) is a perennial bulbous plant, native to
Europe and Asia Minor. Alongwith other species of the genus Galanthus L., it has drawn
considerable attention in pharmacology, due to the content of bioactive compounds (e.g.,
galantamine). During the last fifty years, numerous investigations have been conducted in order

to determine its distribution patterns in Serbia, but it has remained insufficiently investigated,
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which causes problems in the implementation of conservation policies. Very narrowly
distributed, it is mostly found in the eastern part of the country. In this paper, the distribution of
G. elwesii in Pirot County is presented, and notes on its ecology are given, as a contribution to
the study of the medicinal flora of the area.

The study is based on field investigationsand relevant literature data, personal
communication and herbarium specimen analysis (BEOU, BUNS) conducted between 2012 and
2021. The distribution of the species is minutely listed, and marked on the map of Pirot
Countyusing the EPSG Projection 32634 — WGS 84 (UTM zone 34N).

The results of the study show that G. el/wesii has been recorded on 13 sites in Pirot
County (Stara Mt., Belava Mt., Sarlah, Bozurato, Provalija, Crni Vrh, Oreovica, Basara, Vidli¢
Mt., Kamenica, Dimitrovgrad, Babusnica, and Jerma gorge). However, some of them were not
confirmed during a recent field survey, or it has been suspected that there were not of natural
origin. The species has been found in oak forests and in upland calcareous meadows, as well as
among bushes, in pastures and among rocks from 400 m to 1300 m a.s.l., but presently it is more
common on slopes and in sinkholes of montane beech forests (ass. Fagetum montanum s. 1.), at
altitudes above 1100 m. It is often found sharing the same habitats with some other medicinal
plants, such as Aegopodium podagraria L., Allium spp., Arum maculatum L., Corydalis solida
(L.) Clairv., Crocus biflorus subsp. adamii (J. Gay) K. Richt., Geranium macrorrhizum L., Geum
urbanum L., Helleborus odorus Willd. and Hepatica nobilis Schreb. Many of the habitats of G.
Elwesii in Pirot County are anthropogenically disturbed, and the survival of the populations is

threatened.

This research was supported by the Ministry of Education, Science and Technological
Development of the Republic of Serbia (contract no. 451-03-9/2021-14/200027).
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JlexkoBuTa cBOjcTBa OM/baka U3 nmopoauue Brassicaceae Ha nmpuMepy LpHe U
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buwbke u3 mopoaune Brassicaceae cy Oorate HyTpujentuma, Butamunuma C, E u K,
domatuma u MmuHepanuMma. [lopen ®wuX, cagpke IVIYKO3MHOJATe, TPYIy jeAHmCHa YWjU
MPOU3BOAM MeTaboM3Ma TPEICTaBibajy aHTHHYTPUTHBHE Marepuje 300r dera je ymoTpeda
MHOTHX BPCTa U3 OBE MOPOJUIIC Y UCXPAHU JbYIH U KUBOTHEA OTPaHUYCHA. | TyKO3MHOJIATH U
(eHoIHEe KOMIIOHEHTE Jajy KapaKTepUCTH4YaH OMNOp YKyC OBOj Ipynu Ousbaka. CaBpeMEeHUM
TEXHOJIOIIKUM TOCTYIIUMa 00pajze Moryhe je CMamHUTH yAe0 OBHX KOMIIOHEHTH Yy (puHaTHUM
npou3BoauMa. Pa3rpaimoM TIIyKO3WHOJATa TOKOM Bapema HACTa)y WHIOIU, HUTPHWIIH,
THOIMjaHATH ¥ U30THOIIMjaHATH, KOJH MPEJCTaBIbajy OMOJIOMIKN aKTUBHE MaTepuje. JJokazaHo je
WHXUOUTOPHO JICjCTBO MHJIOJIA M U30THOIIMjaHaTa Ha pa3Boj hemurja paka jetpe, mryha, cromaka u
Oemvke KoJl maroBa U MUIeBa. Y TBp)EHO je a oBe mMarepuje cnpedaBajy omrehema Ha JIHK,
Jla IMajy aHTHOAKTEepPHjCKO, aHTUBUPYCHO M aHTUHUH(IAMaTOPHO JI€jCTBO, Ka0 M Ja HHIYKY]Y
aronTo3y.

IlpHa u Oena ciauuiia Cy jeIHOTOJUIIEE 3eJbacTe OMJbKE M3 MOPOJUIE KyINycmhada. Y
CpOuju cy HajBuIIE 3acTyIUbeHE Ha Teputopuju Bojeonune. [lopen oBor pernona, mpumeheno je
Jla Cy YCIIOBM 3a yCIIeBam€ ClIauMlle, Kao M JPYTUX jJeCTHBUX BpcTa U3 moponuie Brassicaceae
MOBOJAHU M Ha jyrouctoky CpoOuje. C TUM y Be3H, 3al04YeTO j€ CaKyIJbalbe W eBalyaldja

JIUBJBUX BpcTa Kymycwmada y okBupy EUBRASSWILD npojexTa eBpOICKOr mporpama capaimbe
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3a OWJbHE TEHETHYKE pecypce Kako OW ce YTBPAWIO HHXOBO CTame OWOIUBEpP3UTETa WU
pacmpocTpameHOCT.

Ipua caunna, Brassica nigra, 3aunHcka je Ousbka pacmpoctpamwena y EBponu, A3uju u
Awmepunu. Cpehe ce y mpupoau y 1uBiboj (OpMH, a IOPE TOTa Ce raju 3a UHIYCTPHU]CKE CBpPXE.
[Ipedepupa ocynuana cranumra. [llmpoko je amanTupaHa Ha TPOMEHJBUBE YCIOBE CIIOJHHE
cpenuHe. tbeHM 3eleHM JMCTOBH M TaHKO CTabJO Cy NMPEKPHUBEHH CHUTHUM Jyladyniiama. Mekn
JIMCTOBH UX YMHE PA3IMIUTUM OJI APYTHX MPEICTABHUKA TIOPOINIE KOjU YITIABHOM UMajy TiIaTKe
W TJIayKO3HE JIMCTOBe. JlecTunanujomM ceMeHa I[pHe cladyuile J00uja ce eTapcKo yJbe Koje numa
AQHTUCENTUYKN W TapasuTUIUAHN edekar. 300or Behe KomudymHE MarHe3wjyma y CEeMEHY, YJbe
[[PHE ClIAuuIle CTUMYJHUIIE PacT KOCe Tako IITO MOMa)Ke pacTBapame Hacllara Ha BIIACHILITY
ocnobahajyhu donukyn miake, a mopen Tora nosehasa npokpssbeHocT. [Ipenaparu Ha 6a3u pHE
cimauuiie (Kpeme, eMys3uje, MacTH) KOPUCTE ce Yy Jieuelhy peymMaTh3Ma U apTputuca. PeroBHoM
yHoTpeOOM IIpHE CIIaYMIle jaya ce 00paMOCHU CHCTEM Tela.

Bema cmaumma, Sinapisalba, je takohe 3aumncka Owmibka, Koja ce cpehe auBBAa Kao
KOpPOBCKa OWJbKa Ha MHBaMa, y3 IyTeBE, WIM Kao TajeHa. PacmpocrpameHa je Ha CBHM
koHTHHEeHTUMA. O BeHor cemeHa ce npasu ceHd. [TocToje noka3u na ce jom npe 4000 ronuna
m.H.e. y Kunu u [lakucrany xopuctuno ceme ciaumiie. [Ipe Hero mro je mocrana mo3Hara Kao
3a4MH, CJIaYMIla Ce MPBOOMTHO CMaTpaia JEKOBUTOM OusbKoM. Ilutaropa je y cBOjuM 3amucuma
HaBEO J1a C€ YCUTHEHO ceMe Oele clauuile MoMenIaHo ca cupheToM Moxe KOPHCTUTH KOA yjeaa
3MHja ¥ mkopnuja. Yaj ox Oene craumile ce KOPHUCTH 3a OJIAKIIaBame Bapema, a y HAPOIHO]
MeaunuHu y Gpopmu obiora 3a jnedermne peymaruma. CBexH MIIaAu JIMCTOBU OOraTH BUTAMUHOM
A, C u E xopucre ce kao canara u 3a ,,uuinheme’ KpBu. Y ciaydajy 3y0000sbe, Ipenopydyje ce
JKBaKame CIIAYMIIE pajy yMambema 00J1a, a TIOCTOje HABOIU Ja UCTH e(peKaT nMa 1 MIICYHH COK U3
crabspuke. Takohe, Oena crnaunna je 700pa 3a MuUeIHby HCHally, jep Cy HBEeHH I[BETOBH Ooratu
HEKTapoM.

[Topen nHaBenenux MoryhHocTu ymorpebe Oerne M IpHE cClayuile Kao JIEKOBUTOT OHIba,
OHE C€ MOT'Y KOPUCTHTH 32 3€JICHHUIITHO [)yOpuBO, UCXpaHy NTHIIA U Y UHIYCTPH)CKE CBpPXE.

Pao je nacmao kao pesynmam npojexma , Pazeoj nosux copmu u nobomuiarbe
MexHono2Uja Npou3eoowe Vabanux OumHux epcma 3a pasiuuume namene (TP 31025),

Gunancupanoe 00 cmpane Munucmapcmea [IHTP Penyonuxe Cpouje u yeoeopa o peanuzayuju
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u unacuparyy nHayuno-ucmpaxcusauxoe paoa HUO y 2020. u 2021. coounu. Esudenyuonu o6poj:
451-03-68/2020-14/ 200032 u 451-03-9/2021-14/200032.

Medicinal plants from Brassicaceae family - black and white mustard
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9

nstitute of field and vegetable crops, Maksima Gorkog 30, 21000 Novi Sad, Serbia

* Corresponding author: Dragana D. Rajkovi¢, Institute of field and vegetable crops, Maksima

Gorkog 30, 21000 Novi Sad, Serbia, Tel.: +381 21 4898 321, e-mail:

dragana.rajkovic@ifvcns.ns.ac.rs

Keywords: black mustard, white mustard, Brassicaceae

Plants from the Brassicaceae family are rich in nutrients, vitamins C, E and K, folates and
minerals. In addition, they contain glycosylates, a group of organic compounds whose metabolic
products have antinutritional effect, which is why the use of many species from this family in
human and animal nutrition is limited. Glycosylates and phenolic components give pungent
bitter taste to this group of plants. With modern technological processing procedures, the share of
these components in the final products can be reduced. During digestion, glycosylates are
degraded into indoles, nitriles, thiocyanates and isothiocyanates, which are biologically active
compounds. Indole and isothiocyanates have inhibitory effect of on the development of liver,
lung, stomach and bladder cancer cells in rats and mice. These compounds also prevent DNA
damage, have antibacterial, antiviral and anti-inflammatory effects, and stimulate apoptosis.

Black and white mustard are annual herbaceous plants from the cabbage family. In
Serbia, they are mostly distributed in Vojvodina province. Apart from this region, it was noticed
that growing conditions for mustards and other edible Brassicas, are favorable in southeastern
Serbia. In this regard, the collection and evaluation of wild species from Brassicaceae family
started off within the EUBRASSWILD project of the European Cooperative Program for Plant

Genetic Resources in order to determine their biodiversity status and distribution.
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Black mustard, Brassica nigra, is a spice plant widespread in Europe, Asia and America.
In addition to cultivated mustard that is grown for industrial purposes, it also occurs wild in
nature. Black mustard prefers sunny habitats and is widely adapted to changing environmental
conditions. Its green leaves and thin stem are covered with hairs. Soft leaves distinguish them
from other family members who mostly have smooth and glaucous leaves. Distillation of black
mustard seeds yields essential oil that possesses antiseptic and parasiticidal effect. Due to the
higher content of magnesium in the seed, black mustard oil stimulates hair growth by dissolving
deposits on the scalp, thus releasing the hair follicle, and additionally increase blood circulation.
Remedies with black mustard (creams, emulsions, ointments) are used in the treatment of
rheumatism and arthritis. Regular use of black mustard strengthens the body's immune system.
White mustard, Sinapis alba, is also a spice plant, which is found in wild form as a weed
in fields, along roadsides, or as cultivated. It is widespread on all continents. Mustard is made
from its seeds. There is evidence that as far back as 4000 BC in China and Pakistan mustard
seeds were used. Before it became known as a spice, mustard was originally considered a
medicinal plant. Pythagoras stated in his notes that powdered white mustard seeds mixed with
vinegar can be used to heal bite of snakes and scorpions. White mustard tea is used to facilitate
digestion, and in traditional medicine in the form of a poultice to treat rheumatism. Fresh young
leaves rich in vitamins A, C and E are used as a salad and to "cleanse" the blood. In case of
toothache, chewing mustard is recommended to reduce pain, and there are indications that milk
juice from the stem has the same effect. Also, white mustard is good for bee grazing, because its
flowers are rich in nectar.
In addition to the mentioned applications of white and black mustard as medicinal plants,

they can be used for green manure, as part of bird diet and for industrial purposes.

This research was funded bythe Ministry of Education, Science and Technological
Development of the Republic of Serbia unde project "Development of new varieties and
improvement of new production technologies of oil crops fordifferent purposes” (TR 31025), and
the contract on realization and financing of research work in 2020. and 2021, registration
number: 451-03-68/2020-14/ 200032 i 451-03-9/2021-14/200032.
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Yuuoka (Helianthus tuberosus L.), 1MB/bH cpoAHNK rajeHOT CYHIIOKpeTa,
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Kbyune peum: OwuomuBepsuter, erHobGoranmka, Helianthus tuberosus, Tpaaummonanto

Kopuirhemwe

Kao 3espacta Bumeromuinma Bpcra, uynuoka (H. tuberosus L.) ce omomahimna Ha
bankanckom momyocTpBy TOokoM 19. Beka. 300r cBOje BelIHMKE KOHKYPEHTHE CHOCOOHOCTH Y
JIOKAJTHO] JUBJbO] (GJIOPH ¥ HM3PA3UTO] CIIOCOOHOCTH  pa3sMHOXaBama, IIHPOKO ]
pacrpocTpameHa y pernoHy. JaBjba ce yIjIaBHOM IOpEJ pPeKa, ajli Ce HaJla3u U Ha OTBOPEHUM
CTAaHUIITHMA, AYXK MyTeBa U oOpaheHux mospa. TokoM mManupama WHBa3UBHUX BpcTa y Cpouju,
3abenexxene cy nomynanuje y [luporckom okpyry y Onmm3unu peka Humase m Briacune y
onmTrHaMa [Tupot n babymnuna.

Hapoauu Ha3uBu Koju o3HaydaBajy Bpcty H. tuberosus ykipydyjy mosajmuie GhpaHIryckor
monuxamoyp, 10K Cy OHU Ha Mal)apCKOM MJIM CPIICKOM j€3UKY M3BEICHHM U3 OTOMAHCKOT TYpCKOT
yyuyex, MITO JeJHOCTABHO 3Ha4YM L1BeT. ETHOOOTaHMYKY M3BEIITAjH O YNIOKH je OMHCY]y Kao JaKo
JIOCTYTIaH U3BOP XpaHe, KPToJia 3a JbYJCKY, a HaJI3eMHOT Jiefia 3a cTouHy xpaHy. Kopucha je y
UCXpaHH JbyJIM KOjU Tare oJ aujabereca, KOPUCTH CE€ KA0 aHTHACTMATHK, 1A M 33 3apacTame
paHa u onekoTuHa. Yudoka je Takole 1emheHa U Kao yKpacHa OusbKa.

Onrosapajyha BIaXHOCT, TeMIepaTypa 3eMJBHINTA M Ba3zayXa MOTPEOHE Cy Y anmpuily 3a

ONTHUMAJTHO HUIAKEe M BETETATUBHU Pa3Boj, a Y aBryCTy 3a (OPMHUpPAKE PU30MA M KPTOJa TIpe
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1BeTama. buibke cy pasrpaHare W JIOCTHXKY MakcUMajaHy BucuHy ona 1,5 mo 3,5 m, ca 30-50
KpTousia o 6useiy. [Toyerak nBeTama MOACTaKHYT je ckpahemeM oOmanuiie Ha 15,5 hy jyny unm
13,5 h xpajem aBrycra, IITO O3HayaBa pa3lIMKy u3Mely IUBJ/BUX MOIyJaluja ca JIyKUM
[[BETAEM U JIOKAJIHUX MOMynanyja. L{Betame yriaBHOM Tpaje o1 aBrycra 10 OKToOpa U AyXu
NepUo/IH I[BeTama npuMehyjy ce y momynamujama ca Behum 0pojemM MambHX KpToJa.

[Ipomene y kmumu, morpedama 3a OOHOBJBMBOM CHEPIHjOM W HaBHKaMa y HCXpaHU
OOHOBHJIE CYy MHTEPECOBAKE 32 YMYOKY Kao TOTEHIIMjaTHUM H3BOPOM OMOMAace 3a pa3juduTe

notpeoe.

060 ucmpascusarve noopacano je Munucmapcmeo npoceeme, HayKe U MEXHOIOUIKOS

paszeoja Penybnuxe Cpouje, 6poj yeosopa: 451-03-9/2021-14/200032.

Topinambour (Helianthus tuberosus L.), a wild relative of cultivated

sunflower, but also an edible plant

Sreten Terzi¢!", Aleksandar Miki¢?, Ana Marjanovié¢ Jeromela!

nstitute of Field and Vegetable Crops, Maksima Gorkog 30, 21000 Novi Sad, Serbia

2 researcher, Novi Sad, Serbia

*Corresponding author: Sreten Z. Terzi¢, Tel.: + 381214898401, e-mail:

sreten.terzic@ifvens.ns.ac.rs

Keywords: biodiversity, ethnobotany, Helianthus tuberosus, traditional use

As aherbaceous perennial species, topinambour (Helianthus tuberosus L.) became native
in the Balkan Peninsula during 19th century. Due to its high competing ability in local wild
floras and powerful propagation ability it is widespread in the region. It occurs mainly along

rivers but is also found in open habitats, along roads and cultivated fields. During the mapping of
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invasive species in Serbia, populations were recorded in the Pirot district near rivers NiSava and
Vlasina in the municipalities of Pirot and Babusnica.

The vernacular names denoting H. Tuberosus in many Southeast European languages
include borrowings of the French topinambour, while those in Hungarian or Serbian were
derived from the Ottoman Turkish ¢igek, meaning simply flower. Ethnobotanical accounts on
topinambour refer to itas an easily available food source, predominantly as human food and
animal forage. It is beneficial in the diet of people suffering from diabetes, used as an
antiasthmatic and even forhealing wounds and burned skin. Topinambour is also appreciated as
an ornamental plant.

Adequate humidity, soil and air temperatures in April are needed for optimal emergence
and canopy development, similarly in August during rhizome formation and tuberization prior to
flowering. Plants are branched and reach a maximum height of 1.5 to 3.5 m, with 30-50 tubers
per plant. The start of flowering is induced by short photoperiod in July at 15.5 h or late August
at 13.5 h of daylight, marking the difference between wild populations and landraces,
respectably. Flowering mostly occures from August to October and longer flowering periods are
observed in populations with larger number of smaller tubers.

The changes in climate, renewable energy requirements and eating habbits renewed

interest for topinambour as a potential source of biomass for various needs.

This research was supported by the Ministry of Education, Science and Technological
Development of the Republic of Serbia, grant number: 451-03-9/2021-14/200032.
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Cy30unjame KopoBa y JIeKOBUTOM OMJbY MPUMEHOM MaJl4yeBa
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KibyuHe peun: 1eKoBUTO OUJbe, MalTu€BU, KOPOBH, Cy30Hjame

CBe Beha moTpaxma 3a CHpPOBMHaMa NPUPOJHOT TOPEKJIa KOje ce KOpHCTe Y
npexpamOeHoj, ¢apmareyTckoj M KO3METWYKOj WHIYCTPUJU, a YHUjH CY H3BOP pa3jINunuTe
JICKOBUTE W apoMaTHYHE OWMJbKE, 3aXTeBa KHUXOBY OPraHM30BaHY IPOU3BOY, jep KOIHMUUHE
KOj€ C€ MOTYy CaKyNHTH y CIIOHTaHO] (JIOPH HUCY JOBOJBHE Ja CE 3a/10BOJbE MOTPEOE TPHKUIIITA.

Hajsehu n3a30B y mpon3BOAKY JIEKOBUTOT OHMIbA TMpeNCTaBJba Cy30ujame KopoBa. Kako
HE TI0CTOj€ PETUCTPOBAHHU XEePOUIUIN 3a IPUMEHY Y OBUM yCEBHMa, IpUOeraBa ce HEXEMH)jCKUM
Mepama Cy30ujama KOpOBa, 01 KOJUX j€ MaTdhpame MOCISIBbUX TOJMHA MPEAMET TIPOydaBama
MHOTHX aytopa. OHO TpeicTaBhba MPEKPHBAKE 3EMIBHINTA PA3IHMYUTHM MaTepHjaiiMa KOjH
MOTy OMTH IPUPOJHOT WM BelITaykor rnopekya. Ha Taj HaunH ce, MEXaHUYKUM MPUTHCKOM Ha
TJIO, CMambYyje JOTOK CBETJIOCTH M PEMETe ONTUMAITHH yCIIOBH 32 KIIjamke, HUIamkbe, pacT U pasBoj
KOPOBCKHUX BpCTa, a (haBOpU3Yje yCEB.

Mauru mpocTUpKe TIOpel AMPEKTHOT JISJIOBakha Ha KOPOBE UMajy U UHAMPEKTHO JCIIOBAE
(Hajuenthe TO3MTHBHO) Ha yceBe JiekoBUTOr Owmiba (momyt Coriandrum sativum, Valeriana
officinalis, Angelica archangelica, Lavandula angustifolia, Mentha arvensis, Thymus serpyllum,
Rosmarinum officinalis) Tako mro yruay na mnapamerpe 3emspmmTa (pH BpemnocT,
TeMITepaTypy, CajpiKkaj Bilare, MpUCyCTBO U MOOMITHOCT HEKMX MaKpOeJIeMEHaTa...).

[TpupoaHu MalyeBH Cy Majadye€BM OPraHCKOI IOpeKjIa U UMajy ILIUPOKY HPUMEHY Y

nosbonpuBpenn. Pasmor Tome je mHUXOBa Jilaka JIOCTYHNHOCT M eKoHoMHuuyHOCcT. HajBuiue ce
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KOpHUCTE CllaMa, MUJBEBHHA, KOpa IPBEHACTUX OWibaka, Urimie Oopa, KyKypy3OBHHA H JIp.
Bemrauku Mam4eBu Cy Mall4eBH KOjU C€ MPOU3BOAC Y BUAY (hosirja o pa3IMuuTUX MaTepujaia
u 0oja. CBe BHIIE Ccy y ynoTpebu Ouopasrpaause Gosuje, paayd ouyBamba KUBOTHE CpPEIUHE U
yIITeZe BpeMeHa Koje OM ce TpPOUIMIO Ha yKJIamame ca mapiene. Takohe, y mpomery cy u
arpoTeKCTUJIIHE BOJONpomycHe (Qonnje Koje Cy ce M3y3eTHO IOKa3ale y HEKUM YCeBHMa
JIEKOBUTOT OMJba (KOpHjaHIIEpy, aHTEIUIIN ).

[ToTeHnmjayr TpUMEHE MaideBa y Tajely JEKOBHTOT OWJba j€ BEIWKH, INTO CYy
HUCTpaXXuBa4u IPCIO3HAJIM W HHTC3UBHO CC 0aBe 0OBOM TEMOM, a e(l)I/IKaCHOCT IMPUMCHCHUX
MaJjdeBa 3aBHCH OJI: BPCTE Mada, MaTepHjayia off KOT je CauribeH, 1e0JbuHE TPUMEHEHOT CII0ja,

yceBa KOjU C€ IITHTH U TIOCTOjaHOCTH.

Weed control in medicinal plants by mulching

1Jovan Lazarevi¢®, 2Ana Dragumilo, !Sava Vrbni¢anin, 2Tatjana Markovi¢, 'Dragana BoZié
"University of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080 Zemun, Serbia
nstitute for Medicinal Plant Research “Dr Josif Panci¢”, Tadeusa Kosc¢uska 1, 11000 Belgrade,

Serbia

*Corresponding author: Jovan B. Lazarevi¢, University of Belgrade, Faculty of Agriculture,

Nemanjina 6, 11080 Zemun, Serbia, tel. 0691636657, e-mail: dzozef.lazarevic95@gmail.com

Keywords: medicinal plants, mulches, weeds, weed control

Increasing demand for raw materials of natural origin used in the food, pharmaceutical and
cosmetic industries, whose sources are various medicinal and aromatic plants, requires their
organized production, because the quantities that can be collected in spontaneous flora are not
sufficient to meet the needs of the market.

The biggest challenge in the production of medicinal plants is weed control. As there are

no registered herbicides for use in these crops, non-chemical weed control measures are resorted
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to, of which mulching has been the subject of many authors studies in recent years. It is the
covering of land with various materials that can be of natural or artificial origin. In this way, by
putting mechanical pressure on the ground, the inflow of light is being reduced, optimal
conditions for germination, growth and development of weed species are disturbed and crop is
being favored.

In addition to the direct effect on weeds, mulches also have an indirect effect (usually
positive) on crops of medicinal plants (such as Coriandrum sativum, Valeriana officinalis,
Angelica archangelica, Lavandula angustifolia, Mentha arvensis, Thymus serpyllum,
Rosmarinum officinalis) by affecting on the soil parameters (pH value, temperature, moisture
content, presence and mobility of some macroelements...).

Natural mulches are mulches of organic origin and have a wide application in agriculture.
The reason for this is their availability and cost-effectiveness. Straw, sawdust, bark of woody
plants, pine needles, chopped corn sedge, etc. are mostly used. Artificial mulches are mulches
that are produced in the form of foils of different materials and colors. Biodegradable foils are
increasingly being used, in order to preserve the environment and save time that would be spent
on removal from the plot. Also, agrotextile water-permeable foils are on the market, which have
shown exceptional results in some crops of medicinal plants (coriander, angelica).

The potential for the application of mulchs in medicinal plants cultivation is great, which
researchers have recognized and they intensively deal with this topic. The effectiveness of
applied mulch depends on: the type of mulch, the material it is made of, the thickness of the

applied layer, crop protection and persistence.
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['JbuBe cy cBpcTaHe y MOCceOHO APCTBO OPraHM3aMa jep Ce Pa3uKyjy Ol JPYTUX KUBHX
6uha Mo cBOM Ha4yHMHY KHBOTa U Pa3MHOKaBamba, HAUMHY HCXPaHEe U CBOjuM obOnuimma. [ naBHa
0coOHMHa TI0 K0jOj C€ pasiuKyjy oll OMJbaka jecTe Ta ITO HaKO Cy NMPUYBpIINECHE 3a MOJIOTY, Kao
1 OMJbKe, HeMajy XJI0podwt u He MOoTy aa Bpire GpoTtocuHTe3y. MehyTum, CITMIHOCTH Y TIOTIIe Ty
XPaHJBUBOCTH TOCTOJE.

3a 0BO HCTpakMBame KOpuIIheHe Cy BpcTe Koje mpunanajy damunujama Boletaceae
(Boletus edulis, Butyriboletus appendiculatus, Leccinum aurantiacum, Leccinum albostipitatum
u Hemileccinum impolitum) u Russulaceae (Lactarius semisanguifluus, Lactarius sanguifluus,
Lactarius deliciosus, Lactifluus volemus u Lactarius piperatus) u koje ce MOry cMaTpaTH
n3zBopom makpo (K, Na, P u Ca) u muxpo enemenara (Cu, Se, Fe u Zn) Koju Cy HEONXOTHH Y
Jbynckoj ucxpann. On CBUX aHAIM3UPAHUX MaKpoeleMeHaTa KajujyM je HajBHIIE MPUCYTaH y
CBHUM TJbMBaAMa M HETOB caapikaj ce kpehe y pacmony ox 11781 mg/kg cyse mace (B. edulis) mo

45257 mg/kg cyse mace (L. aurantiacum), mrTo 3HauM Jga KOH3yMupamem mnopuuje ox 300 g

53



ripBa 00e30ehyje ce 17,7% no 67,9% nueBnux morpeda 3a xamujymom. docdop je apyru
HAaj3aCTyIJbEHH]H MAaKpOEJIEMEHT Y CAMOHUKIIMM TJbUBaMa M HETOBa KOHIIEHTPALKja jeé OKO IeT
MyTa Mama y OJJHOCY Ha cajapxkaj kanujyma. Kanuujym u HaTpujym ce y rjbuBama IojaBjbyjy y
Mam0j KOHIEHTpAIHju, Meh)yThM, Kako KalllKjyM reHepalHO HUje €IEMEHT Koju je aedunurapan
y JbY/ICKO] UCXpaHH a Mamak HaTpHjyMa CMamyje OMacHOCT OJ1 KapJHUOBaCKyJapHUX 000JbeHa
OHJIa ce NeUINT OBUX eJIeMEHaTa y rJbUBaMa MOXKe 3aHEMapHTH.

Ha ocHOBYy n00OWjeHMX BpEAHOCTH KOHIIGHTpalHja 3a MHKPOCIEMEHTE MOXKE Ce
3aKJbYYHTH Jla Cy HUCIHMTHBAHE BPCTE TJbMBAa Oorare OBUM €JIEMEHTUMA W WMajy 3HavajaH
JIOTIPUHOC MCXPaHHM, jep KoH3yMupameM mnopiyje o1 300 g ribuBa mpoleHaT YHETUX eJeMeHaTa
npena3u 15% nHeBHUX motpeda Koa BehHe HCIUTHBAHUX BPCTA M TUME CE€ CMaTpa 3HAYajHUM.

Tpeba ucrahu na je BehuHa aHanM3uMpaHuUX BpcTa U3pa3uTo Oorara GakpoMm, NOTrOTOBY
Bpcre u3 moponune Boletaceae. Takohe, koHcTaramuja aa ce TJbUBE CMaTpajy jeIHUM O]l
HajBehMX MPUPOAHUX M3BOpA CEJICHA j€ OBUM HCTPAXHBAKHEM U JIOKa3aHa jep je Kona BehuHe
aHAJIM3MpAHUX BpCTa yTBpl)eHa BHCOKA KOHIEHTpAIMja CeJIeHa Ma ce IBUXOBUM KOH3YMHUPAHEM
MOke 00e30eIUTH YeTBPTHHA THEBHUX IMOTpeda 3a ceneHoM. M ocranm MHKpOEIeMEeHTH, Kao

HITO Cy TBOXkNe U LIMHK, IPUCYTHU CY Y 3HaYajHUM KOJIMYUHAMA.

Important nutritional elements in selected mushroom species from

southeastern Serbia

Marija Dimitrijevi¢!”, Violeta Miti¢?, Vesna Stankov Jovanovi¢?, Jelena Nikoli¢?
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Mushrooms are classified as a seperate kingdom of organisms because they differ from
other living beings in their way of life and reproduction, way of feeding and their forms of
existence. The main characteristic in which they differ from plants is the lack of chlorophyll
therefor the inability to conduct photosynthesis, despite the fact that they are attached to the
ground. However, there are similarities in terms of nutrition.

Species belonging to families Boletaceae (Boletus edulis, Butyriboletus appendiculatus,
Leccinum aurantiacum, Leccinum albostipitatum and Hemileccinum impolitum) and Russulaceae
(Lactarius semisanguifluus, Lactarius sanguifluus, Lactarius deliciosus, Lactifluus volemus and
Lactarius piperatus) were used in this research, which are considered to be the source of
macroelements (K, Na, P and Ca) and microelements (Cu, Se, Fe and Zn) which are considered
to be crucial for humans. Of all the analyzed macroelements, potassium is most present in all
mushrooms and its’ content ranges from 11781 mg/kg cm (B. edulis) to 45257 mg/kg cm (L.
aurantiacum), which means that by consuming a portion of 300 g mushrooms provide 17.7% to
67.9% of daily potassium needs. Phosphorus is the second most abundant macroelement in wild
mushrooms and its’ concentration is about five times lower in relation to the potassium content.
Calcium and sodium occur in mushrooms in lower concentrations, however, as calcium is
generally not an element deficient in human nutrition and sodium deficiency reduces the risk of
cardiovascular disease, then deficiency of these elements in mushrooms can be neglected.

Based on the obtained values of concentrations for microelements, it can be concluded
that the tested mushroom species are rich in these elements and have a significant contribution to
the diet, because by consuming a portion of 300 g of mushrooms, the percentage of introduced
elements exceeds 15% of daily needs.

It should be noted that most of the analyzed species are extremely rich in copper,
especially species from the family Boletaceae. Also, the conclusion that mushrooms are
considered one of the largest natural sources of selenium is proven by this research because most
of the analyzed species have a high concentration of selenium, so their consumption can provide
a quarter of the daily needs for selenium. Other microelements, such as iron and zinc, are also

present in significant amounts.
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Kpynuouserna nususma (Verbascum phlomoides L.) mpumama pomy Verbascum.
TpaauimoHaIHO ce BPCTE OBOT POja KOPUCTE y JIeUeHy PeCUpaTOPHUX Teroda, MOmyT CyBOT
Kalyba, OPOHXUTHCA, TyOepKyJio3e W acTMe. YecTto ce MoMHEbY M OJIaroTBOPHU €(PEeKTH KO
XeMOpOU/Ja, paHa, peyMaTu3Ma, eKlieMa U IPyTUX 3ala/beHCKUX CTamba.

[use crynuje Omio je oapehuBame canpikaja moiaudeHosa, TaHWHA, (JIaBOHOUAA U
(EHUIPONIAaHOUTHUX JepHBaTa y €KCTPAKTUMa IIBETa M JIUCTa KPYITHOIBETHE JWBU3ME, Ka0 U
0e30eJHOCTH MPUMEHE OBUX EKCTpaKara.

bubHM MaTepujan (LBET M JUCT) CaKkyIubeH je y okoiauHu bocunerpama asrycra 2019.
borannuky uaentudukanujy u3spmmuo je npod. bojan 3natkoBuh, a Bayuep je JenOHOBaH y
xepbapujymy IlpuponHo-marematuykor ¢axynarera YHuep3utera y Humry (Op. 14506).
Excrpaktu cy nzpahenu nepkonarujom 50% (V/V) eranomnom.

Canpkaj yKymHHX MoiMdeHona W TaHuHa ojpeheH je komopumerpujckom Folin-

Ciocalteu  meromom, ykynHHX  (QuaBoHoMga ©  (EHHWINPONMAHOWIAHWX  JepUBara
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criekrpodoromerpujckom metogom AICI3, omnocHo MeromoM mo Arnow-y. Ha ocHoBy
nobujeHux pesyirara, ousbHa Bpera V. phlomoides 6orara je monudenonuma (49,15 + 16,39 mg
rajiHe KUCeJIMHE 110 g eKCTPAKTa y eKcTpakTuma 1serosa u 39,70 + 15,87 mg raiHe KucenuHe 1o
g€ ©eKCTpakTa y eKCTpakTUMa JIMCTOBa) W TAaHWHKMMA, (IIABOHOMIMMA U JepUBaTUMA
dbeHmnmponaHonaa, MpyU 4YeMy je BUIIM caapikaj cBUX oapehuBaHux MeTtaboiuTta yTBphEeH y
[[BETY Y OHOCY Ha JIUCT.

VY nmspy mporieHe 0e30eIHOCTH €TaHOJHUX eKCTpakaTta nsera u jmcrta V. phlomoides
MeTo/laMa OMOMHIKCHEPHHTa KOXKe, IN VIVO je mporemeH epekar npumene 2% ekcTpakata Ha
KOXYy 3apaBux aoOpoBoskania. Kopumihen je ypehaj Multi Probe Adapter MPA® 9 (Courage &
Khazaka Electronic GmbH, Hemauka) ca pa3iuyuTuM MPETXOJHO KaaMOPHCAHUM COHIaMa:
Tewameter® TM300 (Mepemwe Tpancenuaepmantor ryoutka soge — TEWL), pH-metap PH 905
(mepeme pH BpeanocTu koxe) u Mexameter® MX (Mepeme epurema unaekca — EI). Bpennoctu
U3MEpeHHX [apamerapa HaKOH TpeTMaHa ymnopehene cy ca oarosapajyhum 6azamHum
BpEIHOCTHMA TTOMONY T-TeCTa 3a 3aBUCHE Y30pKe. Pesynraru mokasyjy /a He MOCTOju 3HadajHa
paznuka u3Mel)y m3MepeHux mapamerapa Mpe W Iocje TPeTMaHa, OJHOCHO Jia CY eKCTPaKTH
6e30e1H1 3a TOKAIHY yrnoTpeOy.

bussaa Bpera V. phlomoides caapxwu 3HavajHe KOMWYMHE MOJUPEHOIHUX jeIUbCHA, TPH
yeMy je caapikaj cBux ojapehuBanux merabonuta Behu y nsety y ognocy Ha juct. In vivo tect
0e30e1HOCTH TOKa3ao je Ja cy oba ekcTpakTa Oe30enHa 3a JOKanHy ynotpeOy ma he mabe
aHaiM3e OWTH yCMepeHe Ka MPOIEHH ONPaBAAHOCTH CIOJbAIIbE YNOTpede NMBH3ME Koja je

YyecTa y HapOJHO] METUIIHH.
060 ucmpaxcusarwe je noopxcano o0 cmpaune Munucmapcmea npoceeme, Hayke U

mexnonouwikoe pazeoja Penyonuxe Cpouje u Humepnoe npojexma (6p. 15) Meouyunckoe

Gaxynmema Ynusepsumema y Huwy.
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Assessment of phenolic contents and in vivo safety of ethanolic extracts of

flowers and leaves of orange mullein (Verbascum phlomoides)

Maja Grigorov!”, Dragana Pavlovi¢!, Milica Martinovi¢!, Marija Tasi¢ Kostov!, Ivana

Nesi¢!

"University of Ni§, Faculty of Medicine, Department of Pharmacy, Bulevar Dr Zorana Dindic¢a

81, 18000 Nis, Serbia

*Corresponding author: Maja V. Grigorov, University of Ni$, Faculty of Medicine, Bulevar Dr

Zorana Dindica 81, 18000 Nis, Republic of Serbia, Tel.: + 381654702314, e-mail:

maja.grigorov(@gmail.com

Keywords: chemical profiling, skin biophysical measurements, orange mullein

Orange mullein (Verbascum phlomoides L.) belongs to the genus Verbascum.
Traditionally, Verbascum species are used in the treatment of respiratory disorders, such as dry
cough, bronchitis, tuberculosis, asthma. Beneficial effects in hemorrhoids, wounds, rheumatism,
eczema, and other inflammatory conditions are also reported.

Our study aimed to determine the content of polyphenols, tannins, flavonoids, and
phenylpropanoid derivatives in extracts of flowers and leaves of orange mullein, as well as the
safety of these extracts.

The plant material (flowers and leaves) was collected in the vicinity of Bosilegrad in
August 2019. Botanical identification was performed by prof. Bojan Zlatkovi¢ and the voucher
was deposited in the herbarium of the Faculty of Science and Mathematics, University of NiS§
(Herbarium code: 14506). Extracts were prepared by percolation with ethanol 50% (V/V).

The content of total polyphenols and tannins was determined by colorimetric Folin-
Ciocalteu method, total flavonoids and phenylpropanoid derivatives by spectrophotometric
AICI3 and Arnow method, respectively. Based on the obtained results, the plant species V.
phlomoides is rich in polyphenols (49,15+16,39 mg gallic acid/g extract in flower extracts and

39,70+15,87 mg gallic acid/g extract in leaf extracts) and tannins, flavonoids, and
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phenylpropanoid derivatives, with a higher content of all determined metabolites found in the
flower.

In order to evaluate the safety of ethanolic extracts of flowers and leaves of V.
phlomoides by skin bioengineering methods, the effect of applying 2% extracts on the skin of
healthy volunteers was assessed in vivo. A Multi Probe Adapter MPA® 9 (Courage & Khazaka
Electronic GmbH, Germany) with various probes, calibrated previously, was used: Tewameter®
TM 300 (for assessing transepidermal water loss - TEWL), pH meter PH 905 (skin pH
measurement), and Mexameter® MX (measurement of index erythema - EI). The values of the
measured parameters after treatment were compared with the corresponding basal values using a
t-test for dependent samples. The results show that there is no significant difference between the
measured parameters before and after the treatment, so the extracts are safe for topical use.

Plant species V. phlomoides contains significant amounts of polyphenolic compounds,
with the content of all determined metabolites being higher in the flower compared to the leaf.
An in vivo safety test showed that both extracts are safe for topical use. Thus, further analyzes
will be conducted in order to justify the external use of mullein, which is common in folk

medicine.
This work is supported by Ministry of Education, Science and Technological

Development of the Republic of Serbia and internal scientific project (No. 15) of Faculty of
Medicine, University of Nis.
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’Kua Ouha BekoBMMa MMajy MPUMEHY Yy HApOJHO] MEIUIIMHH, a FHHXOBA JICKOBUTA
CBOjCTBA KOPHUCTE CE€ M JaHAC y Pa3IMUUTUM JAeJIOBUMa cBeTa. JIMIaju cy KOCMOIOIUTCKH
OpraHM3MM HacTalu CUMOMO30M IJbuBa Hajuemthe u3 mopapasnena Ascomycotina M ainru u3
pasaena Cyanobacteriophyta wnu Chlorophyta. PaznuuuTe BpcTe nminaja mokasyjy HU3paskeHe
OMOJIOIIKE AKTUBHOCTH.

OCHOBHU IIMJb OBOT HCTpaXKMBama j€ OMOMEIMIIMHCKA KapakTepHu3alldja pa3iuauTHX
BpCTa JIMIIaja 4YHj€ j€ TMPUCYCTBO KOHCTAHTOBAaHO Ha TNoJApydjy ommrTuae [lupor.
buomenuuHcka kapakTtepusanuja oOyxBara J00HMjame eKcTpakarta n3abpaHUX BpCTa JIUIaja,
M30JI0BabE CEKYHJAApHUX METa0O0INTa JIHIIaja U UCTIUTHBAkE aHTUMUKPOOHE, aHTHOKCHIaTHBHE
Y aHTUKAHIIEPOT'CHE aKTUBHOCTH.

AHTHMUKpPOOHA aKTUBHOCT JIMIIaja HCIUTHBaHA je y oaHocy Ha: Bacillus cereus (ATCC
11778), B. subtilis (ATCC 6633), Staphylococcus aureus (ATCC 25923), Escherichia coli
(ATCC 25922), Proteus mirabilis (ATCC 12453), Aspergillus flavus (ATCC 9170), A. niger
(ATCC 16888), Candida albicans (ATCC 10231), Mucor mucedo (ATCC 20094), Trichoderma
viride (ATCC 13233), Cladosporium cladosporioides (ATCC 11275), Fusarium oxysporum
(ATCC 62506), Alternaria alternata (ATCC 11680), Penicillium expansum (ATCC 20466) u P.
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chrysogenum (ATCC 10106). AuTHOKCHIATHBHA AKTHBHOCT JIMIIAJHUX €KCTpakarta oapeleHa je
moauduxoBanuM (1,1-diphenyl-2-picryl-hydrazil) DPPH Tectom.

AHTHKaHIIEpOTeHa aKTHUBHOCT €KCTpakaTa JMIlaja, Kao M HUXOBUX H30JOBAHUX
CYIICTaHIM MCIIUTUBAHA j& Ha IIMJBbHUM helnjcKuM JruHMjaMa: helrje enuTeNnnjaHoT KapuuHoMa
neppukca (HeLa henmje), hemmje xymanor kapumnoma miyha (A549), hemmwje xymanor
KapruHoma kosioHa (LS174).

CBH TeCcTHUpaHU Y30pIH HCIOJBHIN Cy CHAXHY aHTUMUKPOOHY, aHTHOKCUIATHBHY M
AQHTHKAHIIEpOTreHY aKTHUBHOCT, IIITO j€ OJ1 BEJIMKOT 3Hayaja 300T HUXOBE MOTEHIMjalHe TPUMEHE
Yy MEIWIIMHU, BETEpUHUA U (papmaieyTckoj uHIycTpruju. OCUM OBHX, pa3IMYUTe BPCTE JIMIIaja
MOKa3aje cy M MHOTe JpYyre akKTUBHOCTH KOj€ CaBPEMEHM YOBEK MOKe y Onmckoj OynyhHocTu

HCKOPUCTUTH y O0pOM MPOTUB Hajuemhux y3poyHUKa OOJIECTH.

Biomedical potential of lichens in the Pirot district

Svetlana Risti¢!'", Slavisa Stamenkovi¢?
"University ,,Union Nikola Tesla*, Faculty of Applied Sciences, Du$ana Popoviéa 22a, 18000
Nis, Serbia
2University of Ni§, Faculty of Sciences and Mathematics, Visegradska 33, 18000 Nis, Serbia

*Corresponding author: Svetlana S. Risti¢, University “Union Nikola Tesla”, Faculty of Applied
Sciences, Dusana Popovi¢a 22a, 18000 Nis, Republic of Serbia, Tel.: + 38118 553 000, e-mail:

svetlana.ristic@fpn.rs

Keywords: biomedical activities, lichens, Pirot town

Living beings have been used in folk medicine for centuries, and their healing properties
are still used today in various parts of the world. Lichens are cosmopolitan organisms ensued
from symbiosis of fungi, usually from Ascomycotina subphylum and algae from
Cyanobacteriophyta or Chlorophyta phylum. They’ve got a quite clear biomedical potential.

The main goal of this exploration was biomedical characterization of various lichen

species located within the area of the municipality of Pirot. The exploration was conducted in the
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year of 2020. Biomedical characterization encompasses derivation of extracts of chosen lichen
species, isolation of secondary lichen metabolites and examination of antimicrobial, anti-
oxidative and anti-carcinogenic activities.

Antimicrobial activity oflichenswas tested against: Bacillus cereus (ATCC 11778), B.
subtilis (ATCC 6633), Staphylococcus aureus (ATCC 25923), Escherichia coli (ATCC 25922),
Proteus mirabilis (ATCC 12453), Aspergillus flavus (ATCC 9170), A. niger (ATCC 16888),
Candida albicans (ATCC 10231), Mucor mucedo (ATCC 20094), Trichoderma viride (ATCC
13233), Cladosporium cladosporioides (ATCC 11275), Fusarium oxysporum (ATCC 62506),
Alternaria alternata (ATCC 11680), Penicillium expansum (ATCC 20466) u P. chrysogenum
(ATCC 101006).

Antioxidant activity of lichens extracts was done bymodificated (1,1-diphenyl-2-picryl-
hydrazil) DPPH test. Antitumor activity of lichen extracts as well as their isolated substances
were investigated on cell lines: human epithelial carcinoma Hela cells (ATCC CCL-2), human
lung carcinoma A549 cells (ATCC CCL-185) and human colon carcinoma LS174 cells (ATC
CCL-188).

All the tested samples demonstrated a strong antimicrobial, antioxidative and
anticarcinogenic activity, which is quite significant for the potential use in medicine, veterinary
medicine and pharmaceutical industry. Different types of lichens have shown many other
activities that modern man can use in the near future against the most common causes of the

disease.
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Filipendula ulmaria (L.) Maxim (Rosaceae) pacte Ha BJIaKHUM MECTHMa OKO TIOTOKa, Ha
BJI&)KHUM W MOYBAPHUM JIMBajamMa, Ha CEpIEHTUHY M Kpeumaky. Y CpOuju, Bpcra je
pacnpoctpamena y 3amannoj Cpouju (Massen, [uBumbape, 3nmatubop), Lllymamuju (I'pyxa,
PaBuu raj), Jyxunoj Cpouju (Komaonuk) u y Jyroucrounoj Cpouju (Crapa mianusa, Bummmy).
Bpcra ce kopuctH y HapoaHO] MEIUIMHU U (hapMaleyTCKO] MHIYCTPHUjU, JOK y Hay4dHO]
JUTEPATypPH MMa MAJIo To/IaTaka O BPCTH, 3aTO je HamMa Kao HapOJHH JIeK OWIa HHTepECaHTHA 3a
UCTPaXXUBAmbE.

[{use pama Ouo je McnuTHBame KoiluduHe (eHosa, (praBoHOMAA M TaHMHA y KOPEHY,
cTalily W JIUCTYy W MHHMMAllHA WHXWOMTOpPHA KOHIIEHTpAIMja JINCTA METAHOJIHOT EKCTpaKTa
Bpcte F. ulmaria. Marepujan je npukymsen ca ranuse JJusunbape (19.99213 E; 44.09353 N,
967 m), ca reoJouIKe MOUIOre CEPIIEHTUHUCAHU XapLOypruT.

VY ekcrpaktuma je yrBphen canapxkaj denona (merona ca Folin-Ciocalteu pearencom u
Na;HCO3). Konnunna ¢enona je y omcery ox 6.11 mo 9.94 mg GA/g ekcrpakra. Caapxaj
dbnaBonouna je 3HaTHO HKHU (MeTonma ca AlClz). KonnenTpanuja ¢raBoHOUIA je y OICETy O
0.08 mo 1.03 mg RU/g ekcrpakrta. ¥ exkcTpakTuMma je yTBpheH caapkaj TaHMHa (MeToja ca
oyranon-HCI u reoxbhe [III] cyndar pearencom). Konnunna tanuna je y omcery oxa 3 no 4.77
mg CChe/g exkctpakTa. AHTUMHKPOOHA aKTHBHOCT, M3pakK€Ha MHUHUMAITHOM HWHXHOUTOPHOM
KOHILIEHTpanujom, Omna je y omcery ox 2.5 mo 10 mg/ml. CBu eKCTpakTH HMaIH Cy

aHTHOaKTEepHjCKU edeKar Ha rpaM MMO3UTHUBHE U I'paM HeraTuBHE Oakrepuje. EkcTpakT je nckasao
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3HAYajHy aKTHBHOCT IPOTHB COja rpaM-HeratuBHe Gaktepuje Proteus mirabilis (u3omar) u rpam-
nosutuBHe Oaktepuje Staphylococcus aureus ATCC 25923. HcnutvBameM KOHIETpAIHje
deHnona, GpraBOHOWAA U TAHUHA Y PA3JIMYUTHM JIEIOBUMA OUJbHUX OpraHa MOXe C€ YOUUTH Jia je
KOHIICHTpAIlMja HajBHIIA y JUCTOBMMA, a HE3HATHA j¢ Pa3lIMKa Y KOHIECHTPAIUjU KOJ cTabia u
kopeHa. MIC BpeaHOCTHM WMak Cy 3HATHO BHINE W HHUCY JIAKO YIOPEIHMBE Ca BPETHOCTHMA
AHTHOAKTEPHjCKE AKTUBHOCTH MOOMjEHMM 3a CTaHJApAHU aHTUOWOTHK, y HAIleM Ciy4ajy
teTparmkianH. Hamu pesynratu mokasyjy 1a je ekcrpakrt Bpcre F. ulmaria 6orar ussop ¢enouna,
¢aBoHOMIA, TAHWHA U MEPCIEKTUBHU KaHAWJAT 3a JIaJbu Pa3BOj KaO NPUPOJIHU aHTUMUKPOOHHU

arcHc.

Biological activity and antibacterial activity Filipendula ulmaria
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Filipendula ulmaria (L.) Maxim (Rosaceae) grows in moist places near the streams, wet
and swampy meadows, in serpentine and limestone. In Serbia, the species is widespread in
Western Serbia (Maljen, Div¢ibare, Zlatibor), Sumadija (Gruza, Ravni gaj), South Serbia
(Kopaonik) and Southeast Serbia (Stara Planina, Vidli¢). The species is used in tradicional
medicine and pharmaceutical industry, whereas there is little data on the species in the scientific

literature, that is why it was interesting for us as a traditional remedy for research.
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The aim of this study was to examine the amount of phenols, flavonoids and tannins in
the root, stem and leaf and minimal inhibitory concentration of leaf, of the methanol solvent
extracts of the species F. ulmaria. Plant material, F. ulmaria, was collected on the mountain
Divcibare (19.99213 E; 44.09353 N, 967 m) where geologic base is serpentinised harzburgite.

The phenol content was determined in the extracts (method with Folin-Ciocalteu reagent
and Na,HCO3). The amount of phenol is in the range from 6.11 to 9.94 mg GA/g of extract. The
content of flavonoids is significantly lower (method with AICI3). The concentration of
flavonoids is in the range from 0.08 to 1.03 mg RU/g of extract. The tannin content was
determined in the extracts (method with butanol-HCI and iron [III] sulphate reagent). The
amount of tannin is in the range from 3 to 4.77 mg CChe/g of extract. Antimicrobial activity,
expressed as a minimum inhibitory concentration, was in the range from 2.5 to 10 mg/ml. All
extracts have an antibacterial effect on gram positive and gram negative bacteria. The extract
showed significant activity against strains of gram-negative bacteria Proteus mirabilis (isolate)
and gram-positive bacteria Staphylococcus aureus ATCC 25923. Examination of the
concentration of phenols, flavonoids and tannins in different parts of plant organs shows that the
concentration is highest in the leaves, and there is a slight difference in concentration between
the stem and root. However, the MIC values are significantly higher and aren't easily comparable
to the values of antibacterial activity obtained for a standard antibiotic, in our case tetracycline.
Our results show that F. ulmaria extract is a rich source of phenols, flavonoids, tannins and a

promising candidate for further development as a natural antimicrobial agent.
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Opurano je BHIIETOAMIIA 3eJbacTa OWIbKa Koja mnpunana ¢GamMuivuju yCHaATHIA
(Lamiaceae) u 6poju oko 50 paznmuutux Bpcta U moaBpcta. CBaka BpcTa M MOIBPCTa OPHraHa
CacTOju Ce€ OJI CIIMYHUX OPTaHCKHUX JeUECHA ca JOKa3aHUM JIEKOBUTHM CBOJCTBHUMA, Y MPBOM
peny KapBakpojia M THMOJIa KOJH Cy 3aCTYIJb€HHU y pa3IMuUTHM yjenuma. BpanuioBa Tpasa,
Origanum vulgare (upHOBpX, MpaBWHAIl, [OLaH, OaKWHA JyIIMIA, BPAHWIOBKA, OPHIakb,
OpHIaHO) y CYIICHOM CTamy ce KOpHCTH Kao 3aunmH. Typcku opurano (O. minutiflorum) je
eHJIeMCcKa OMJbKa KOja pacTe CaMOHHKIIO Yy IulaHMHama jyxHe Typcke. Kopuctu ce xao 3a4mH,
Kao OMJbHU 4aj, a Takohe U Kao JEeKOBUTO OMJbE 32 JIeUeHhEe CTOMAaYHHUX U PECIIMPATOPHUX Terooa.
[Topen Tora, xopucTu ce W 300T CBOjUX AHTUMUKPOOHUX CBOjCTaBa, 3a JICUCHE MHUTPEHE,
aTJIETCKOT CTONAaJIa, yraJe rpia, mpodiaemMa ca JUCakEeM U Pa3IMIUTHX IpolaemMa ca KOKOM.

AHTUMHKPOOHa aKTMBHOCT €TapCKUX yJba TECTUPAHA j€ TMPOTHUB T'PaM-IIO3UTUBHUX
(Staphylococcus aureus, Bacillus cereus u Enterococcus faecalis), rpam-neratuBaux Gakrepuja

(Escherichia coli, Pseudomonas aeruginosa, Salmonella enteritidis) u xBacua (Candida
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albicans). BpanuioBa TpaBa MHXHOHpaia je pacT TECTHPAHHX MHKPOOPraHHM3aMa y PACIIOHY
koHneHTpanuja 0,32-2,5 mg/ml, 1ok je MUKpOOWOLMIHA aKTHBHOCT Bapupana on 2,5 go 10
mg/ml erapckor yspa. 3a Typcku opurano, MIC (MuHUMalHa MHXUOUTOPHA KOHLEHTpaIuja)
Kkpetana ce y omcery 0,64-2,5 mg/ml, nox je MBC (MuHMManHa GakTepuIUIHa KOHIIEHTPAIH]a)
Onia ucTa Kao U 3a €eTapcko yJbe BpaHUJIOBE TpaBe. Moske ce pehu 1a 00a erapcka yiba mocenyjy
M3y3eTaH aHTUMUKPOOHHM IMOTEHITHjall, ca MalbUM BapHjalldjaMa akKTUHBHUX KOHIICHTpaIlfja mpeMa
MOjeTMHIM BpCTaMa MUKpOOpraHu3ama.

AHTHOKCHUJIaTUBHA aKTUBHOCT yJha ucnutuBaHa je DPPH wmeromom neytpanmszanuje
cino0omHUX paaukana. VMcnutuBaHO je JeBeT KOHIIGHTpalMja 3a o0e BpPCTE €TApCKHUX YyJba:
Img/ml, 2,5 mg/ml, 5 mg/ml, 7,5 mg/ml, 10 mg/ml, 25 mg/ml, 50 mg/ml, 75 mg/ml, 100 mg/ml,
npu demy je yrBphena ICso Bpennoct ox 1,2 mg/ml 3a O. minutiflorum u 1,76 mg/ml 3a O.
vulgare. Hucke Bpennoctu ICso ykasyjy Ha jaky aHTHOKCHIATUBHY aKTUBHOCT 00a MCITUTHBaHA
yiba. Takohe, onpehen je ykyman cagpxaj penona — O. minutiflorum 0,187 mg GAE/mg yisa, O.
vulgare 0,210 mg GAE/mg yiwa, kao u ¢pmasononga — O. minutiflorum 0,102 mg QuE/mg yipa,
O. vulgare 0,103 mg QuE/mg yma. Bucok cagpxaj (eHonsa u ¢raBOHOHMIA IOTHYE O]
MPUCYCTBA KapBaKpoJia U TUMOJIA KOJU Cy MOHOTEPIICHOUAHHN (PE€HOJ U HETOB JIEPUBAT U KOJH CY

HajBehuM JesToM 3aCiTy’KHH 3a jaKy aHTHMHKPOOHY W aHTHOKCHAATHBHY aKTHBHOCT iN VItro.

Antimicrobial and antioxidant activity of essential oils isolated from two types

of oregano, Origanum vulgare L. and Origanum minutiflorum O. Schwarz.
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Oregano is a perennial herbaceous plant that belongs to the family Lamiaceae and has
about 50 different species and subspecies. Each type and subspecies of oregano consists of
similar organic compounds with proven medicinal properties, primarily carvacrol and thymol,
which are present in different proportions. Origanum vulgare (blackthorn, oregano) is used as a
spice in the dried state. Turkish oregano (O. minutiflorum) is an endemic plant that grows wild in
the mountains of southern Turkey. It is used as a spice, as an herbal tea and as a medicinal herb
for the treatment of stomach and respiratory problems. In addition, it is used for its antimicrobial
properties, to treat migraines, athlete's foot, sore throat, breathing problems and various skin
problems.

The antimicrobial activity of essential oils was tested against gram-positive
(Staphylococcus aureus, Bacillus cereus and Enterococcus faecalis), gram-negative bacteria
(Escherichia coli, Pseudomonas aeruginosa, Salmonella enteritidis) and yeast (Candida
albicans). O. vulgare inhibited the growth of the tested microorganisms in the concentration
range of 0.32-2.5 mg/ml, while the microbicidal activity varied from 2.5 to 10 mg/ml of essential
oil. For Turkish oregano, MIC (minimum inhibitory concentration) ranged from 0.64-2.5 mg/ml
while MBC (minimum bactericidal concentration) was the same as for O. vulgare essential oil.
Both essential oils have an exceptional antimicrobial potential, with smaller variations of active
concentrations against certain types of microorganisms.

The antioxidant activity of essential oils was examined by DPPH free radical method.
Nine concentrations were tested for both types of essential oils: 1 mg/ml, 2.5 mg/ml, 5 mg/ml,
7.5 mg /ml, 10 mg/ml, 25 mg/ml, 50 mg/ml, 75 mg/ml, 100 mg/ml, with an ICso value of 1.2
mg/ml for O. minutiflorum and 1.76 mg/ml for O. vulgare. Low ICso values indicate strong
antioxidant activity of both tested essential oils. Total phenolic content was also determined — O.
minutiflorum 0.187 mg GAE/mg oil, O. vulgare 0.210 mg GAE/mg oil and flavonoids — O.
minutiflorum 0.102 mg QuE/mg oil, O. vulgare 0.103 mg QuE/mg oil. High content of phenols
and flavonoids originates from the presence of carvacrol and thymol (which are monoterpenoid
phenol and its derivative), that are mostly responsible for strong antimicrobial and antioxidant

activity in vitro.

68



OnpehuBame heHOJIHOT caCTaBa M AHTHOKCHIATHBHE AKTUBHOCTH Y

eKCTPAaKTHMA OpaxoBor Juinha
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Kibyune peun: opax, muimrhe, canpkaj ¢peHosa u GpraBoHOUIA, AHTHOKCHIATUBHA aKTUBHOCT

Jlunthe opaxa xopunrheHo je y HapoAHO] MEIUIIMHY 32 JIeYeHEe BEHCKE WHCYUITH]jEHITN]e
U XEMOpPOU/Ia, a Takohe MMa aHTHIMjapeTUIHO, aHTHXEIIMIUHTCKO, JICTyPATHBHO U aJCTPUTCHTHO
nejctBo. Kopucern ce kao cupoBuHa y (apmarieyTckoj U KO3MeTHUKoj mHAycTpuju. Caapixaj
¢denona y opaxoBoM nuiihy je npomeHsbuB. KoHueHTpauuje ¢eHosa 3aBUCE Ol COpTe, O]
OHTOTEHETCKOT CTaJlMjyMa M3JlaHaKa, KIMMATCKUX YCJIOBA M MOJONPUBPEIHE MPAKCe U JaTyma
oepbe. JIumhe je OpaHo y jyHy, y ¢a3u kKana je caupxkaj GeHOIHUX jeIUbEeHha 10 JTUTePATyPHUM
nomanuma HajBehu. I[loceban yTuia] Ha KonmwuuHy (DEHOTHHX jeIHBbEHA MMa EKCTPAKIIMOHO
cpenctBo. McnuTuBama Cy Mmokasalia Jia Cy 3a eKCTPaKIujy GeHOIHUX jenbemha Haje(hUKaCHH] U
BOJICHO-aJIKOXOJTHH PACTBOPH.

VY oBoM pazny kopuntheHu cy 3a eKCTpakiujy pacTBopH eranomna 25%, 50% u 75%.

Canpxaj ykynaux (enona 6uo je ox 30; 56; 60 mg GAE/g cBexxer numrha opaxa, a
caapxaj ¢aaBoHouna je 6mo 13,8; 25,5; 23,5 mg CE/g cBexux JaUCTOBAa Opaxa PeCreKTUBHO y
exctpaktuMa 25%, 50% u 75% eranona. Canpkaj ykynHux (eHona je Hajpehu y eKCTakTy
75%, a ¢unaBoHouga y 50% eraHonma. ExcTpakTu moka3yjy 3HauajHy AaHTHOKCHUIATHUBHY
aktuBHOCT. HajBehy aHTHOKCHIATHBHY aKTHBHOCT Toka3zyje 50% eKCTpakT CBEXHUX JIMCTOBA

opaxa.
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Crenen kopenaruje u3Mmel)y canapkaja yKymHHX ¢eHoja U (IaBOHOWAA, caapxkaja
YKyMHHUX ()€HOJTa U aHTHOKCUIATHUBHE aKTUBHOCTH, cajipikaja (hIaBOHOWIA M aHTUOKCHIATUBHE
AKTUBHOCTH j€ BUCOK.

C o03upoM Ha BHCOK cajpxaj (PEHONHUX jeAHHEHa, BHCOKY AaHTHOKCHIATHBHY
AKTUBHOCT M JICKOBHUTA CBOjCTBA Opaxa, MCIUTHBAHH E€TAHOJHU EKCTPAKTH CBEXKET OpPaxoBOT
numiha wWMajy 3HaYajaH TOTEHIWjal Kao W3BOp (EHONHUX JeIUbEeHma W JIHJETETCKUX

CyIJIEMEHaTa.

Determination of phenolic composition and antioxidant activity in walnut leaf

extracts

Danijela Kosti¢*, Marija Markovié, Viktor Salié¢

University of Ni§, Faculty of Science, ViSegradska 33, 18000 Nis, Serbia

* Corresponding author: Danijela Kosti¢, University of Nis, Faculty of Science, Visegradska 33,

18000 Nis, Serbia, tel. 018 533 015, e-mail: danijela.kostic@pmf.edu.rs
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Walnut leaves have been used in folk medicine for the treatment of venous insufficiency
and hemorrhoids, and they also have antidiarrheal, anthelmintic, depurative and astringent
effects. They are used as raw materials in the pharmaceutical and cosmetic industries. The
phenol content in walnut leaves is variable. Phenol concentrations depend on the variety, the
ontogenetic stage of the shoots, climatic conditions and agricultural practice, and the date of
harvest. The extraction agent has a special effect on the amount of phenolic compounds. The
leaves were harvested in June, at the stage when the content of phenolic compounds is the
highest according to the literature data. Studies have shown that aqueous-alcoholic solutions are
the most efficient for the extraction of phenolic compounds.

Ethanol solutions of 25%, 50% and 75% for extraction were used in this work.
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The content of total phenols were 30; 56; 60 mg GAE/g fresh walnut leaves, and the
flavonoid content were 13.8; 25.5; 23.5 mg CE/g of fresh walnut leaves respectively in 25%,
50% and 75% ethanol extracts. The content of total phenols is highest in the extract 75%, and
flavonoids in 50% ethanol. The extracts show significant antioxidant activity. The highest
antioxidant activity is shown by the 50% extract of fresh walnut leaves.

The degree of correlation between the content of total phenols and flavonoids, the content
of total phenols and antioxidant activity, the content of flavonoids and antioxidant activity is
high.

Due to the high content of phenolic compounds, high antioxidant activity and medicinal
properties of walnuts, the tested ethanolic extracts of fresh walnut leaves have significant

potential as a source of phenolic compounds and dietary supplement.
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KibyuHe peun: aHTHOKCHIATUBHA aKTUBHOCT, (heronw, GprnaBononaun DPPH, Achillea clypeolata

PazmuuuTti nenoBu Benwkor Opoja OMibaka YCIENTHO Ce MPHUMEHY]Y Y JIeUeHhy MHOTHUX
Oonectu. 3axBasbyjyhu canapikajy aHTHOKCHJIaHAca, KOjU CBOJUM JIEJIOBalkbeM YyTHYY Ha
paznuuuTe (U3NONIOIIKE MPOIece y OpraHu3My, MTUTehu opraHuzaM oj HEMOXKEJHHOT JIejCTBa
CIOOOAHMX pajMKaia, UCIUTUBAKE OUJbaka y MOTJely aHTHOKCHIATUBHUX OCOOMHA MMa CBE
Behu 3Hauaj. Achillea clypeolata, y mapony mo3nata kao ,,oKyTa Xajaydka TpaBa“ WIH , KyTH
MECeYHHK", EHJIEMCKa je BpCcTa Koja ce Moxke Hahm Ha banmkaHy, a Koja je y HapOJHO] METUIINHA
KopuirheHa Kao JIeK 3a TPETUpame paHa, KpBapema, XeMOpoun/Ia, 3anajbema 0yopera, aMeHopeje,
000Jbema jeTpe U 3armajbermha IeCHU.

On OuspHOr MarepHjajia OCYIIEHOT Ha Ba3AyXy HANpaB/beHU CY YITPa3ByYHOM
eKCTPAKIIMjOM alleTOHCKH EKCTPAaKTH I[BETa, JHCTa U KOpeHa Ousbke ojapeheHnX KOHILEHTpauuja
3a oApehuBame AaHTHMOKCHUIATHBHE AaKTUBHOCTH. YKyIaH CaJpkaj MOJU(EHOJHUX jeAUbCHA
onpehen cnektpodoromerpujcku o Folin-Ciocalteu-oroj meronu je Hajehu y y3opuuma
KOpeHa, TOTOM I[BeTa U Ha Kpajy y y3opunma aucrta. Ca nosehameM KOHIIEHTpalMje eKCTpaKaTa,
pacte W caapxaj moaudeHONHHUX jenumerma. Hajsehm canmpkaj dmaBonomma je oxapehen y

eKCTpakTHUMa KopeHa. Tako je y Yy30pKy KopeHa KoHieHTpanuje 0,75mg/mL canpikaj
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dbnaBonouna 0,96 mg exBuBaneHTa pytuHa/mL, 1ok je Hajmamu canapxkaj 0,37 mg ekBUBaJICHTA
pytuHa/mL y ekcTpakTy nucTa koHneHntpamnuje 0,1 mg/mL.

HcnutuBame yKymHE peayKIHOHEe MOhM aleTOHCKUX €KCTpakara pasIuuuTHX OeoBa
ouspke Achillea clypeolata y ogrocy Ha koHIeHTpanujy y3opka BpiieHa je npumerom Fe (I1I)/Fe
(II) pen-okc cucrema y3 acKOpOMHCKY KHCENHMHY Kao craHaap. Hajoosby akTHBHOCT MOKazyjy
eKCTpakTH KopeHa — 3,64 mg exBuUBaJieHaTa AacKOpOWHCKEe KuceamHe/mL 3a excTpakT
konnenTparuje 0,01 mg/mL.

DPPH-panukancka Meroia ce IIUPOKO MpuMemwyje mnpu oapehuBamy ''ckeBuHuEp"
aKTUBHOCTH aHTHOKCHIaHaca mpema ayroxxusehum paaukanuma. Cro00qHO-paguKaICKH
AQHTUOKCHJATHBHU KalalUTeT U3pakeH Mpeko npouenTta nuxuobunuje DPPH-pagukana [DPPH-
RSC (%)] najsehu je y y3opuuma kopeHa. EkcTpakTu 1iBeTa IpUMEHOM OBE METO/E IT0KA3aIH Cy
HIDKE AaKTUBHOCTH OJ €KCTpakaTa JIMCTa HCTUX KOHIEHTpaluja. Tako EKCTPaKT KOopeHa
koHnenTpanuje 0,1 mg/mL ucnospaBa Hajpehu npouenat nnxudumuje DPPH panukana (95%),
JIOK je 3a €KCTpaKTe JINCTa W I[BeTa UCTHX KoHIeHTpanuja DPPH anTHOKCMIaTHBHY KamaruTeT
87 u 81% DPPH-RSC.

Aneroncku exctpaktu cBux nenoBa Omsbke Achillea clypeolata mcrnossaBajy 3uauajuy

AHTUOKCUAATUBHY aKTUBHOCT.

Antioxidant characteristics of acetone extracts of Achillea clypeolata

Violeta Miti¢*, Jelena Nikoli¢, Marija Dimitrijevi¢, Marija Markovi¢, Vesna

Stankov Jovanovié¢

University of Nis, Faculty of Science, Visegradska 33, 18000 Nis, Serbia

* Corresponding author: Violeta Miti¢, University of Nis§, Faculty of Science, ViSegradska 33,

18000 Nis, Serbia, tel. 062 804 9244, e-mail: violeta.mitic@pmf.edu.rs

Keywords: antioxidant activity, phenols, flavonoids DPPH, Achillea clypeolata
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Different parts of a large number of plants are successfully used in the treatment of many
diseases. Thanks to the content of antioxidants, which by their action affect various physiological
processes in the body, protecting the body from the undesirable effects of free radicals, the
examination of plants in terms of antioxidant properties is of increasing importance. Achillea
clypeolata, popularly known as "yellow hawkweed" or "yellow moonweed", is an endemic
species found in the Balkans, and which in folk medicine has been used as a medicine to treat
wounds, bleeding, hemorrhoids, kidney inflammation, amenorrhea, liver disease and gingivitis.

Certain concentrations of acetone extracts of flowers, leaves and roots of plants for
determination of antioxidant activity were made from air-dried plant material by ultrasonic
extraction. Total content of polyphenolic compounds determined spectrophotometrically by
Folin-Ciocalte method. As the concentration of extracts increases, so does the content of
polyphenolic compounds. The highest content of flavonoids was determined in root extracts.
Thus, the concentration of flavonoids in the root sample of 0.75 mg/mL is 0.96 mg rutin
equivalent/mL, while the lowest content of 0.37 mg of rutin equivalent/mL in the leaf extract
concentration 0.1 mg/mL.

Examination of the total reducing power of acetone extracts of different parts of the plant
A. clypeolata in relation to the sample concentration was performed using Fe (IIT)/Fe (II) redox
system with ascorbic acid as a standard. The best activity is shown by root extracts - 3.64 mg of
ascorbic acid equivalents/mL for the extract concentration of 0.01 mg/mL.

The DPPH-radical method is widely used in the determination of the "scavenger" activity
of antioxidants against long-lived radicals. Free-radical antioxidant capacity is expressed by the
percentage inhibition of DPPH-radicals [DPPH-RSC (%)] is highest in root samples. Flower
extracts using this method showed lower activities than leaf extracts of the same concentrations.
Thus, the root extract with a concentration of 0.1 mg/mL shows the highest percentage of DPPH
radical inhibition (95%), while for leaf and flower extracts of the same DPPH concentrations, the
antioxidant capacities are 87 and 81% DPPH-RSC.

Acetone extracts of all parts of the plant Achillea clypeolata exhibit significant

antioxidant activity.
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KibyuHe peun: aHTHOKCUIATHBHE KapakTepucTHke, Artemisia scoparia

Artemisia scoparia mpumama pomay Artemisia m mopomuim cyHIokpera. Artemisia
scoparia je jeAHOTOIUINE>A IO JBOTOJMINEA TepModuiana Ousbka, Bucoka 30-100 M ca
[PBEHOM CTa0JbMKOM, CHBKACTO-3€JICHMM JMCTOBUMAa W I[PBEHUM NHUPaMUAATHUM IIBacTUMA.
Artemisia scoparia je nexoBuTa u ajepreHa OMJbKa Koja pacte Mmope[ IMyTeBa, Ha CTPHUHH, HA
pyauHaMa O HH3MHA Ma CBE A0 IUIAHWHCKUX O0JIacTH. Y HEKMM EBPOIICKMM 3eMJbaMa je
3amTuheHa 3aKOHOM Kao peTkocT. buibka je aHTHxoJecTepojeMHyHa, AaHTHIIHPETHYHA,
aHTHCENTHYHA, X0Jaro3Ha, JUypeTHUKa U Ba30IMIaTaTOpPCKa U MMa aHTHOAKTEpPHjCKa CBOJCTBA.
Kopuctu ce y neuemy KyTulle, XenaTuTuca 1 yrnaie *Ky4yHe Kece.

Y oBOM pagy Cy oOmnHMCaHe aHTHOKCHIATHBHE KApPAKTEPUCTHUKE METAHOJHUX, €THII
alleTaTHUX U alleTOHCKUX €KCTpaKaTa KOpeHa, cTalia U BaCTH. AHTHOKCHIATHBHA aKTUBHOCT je
nporemena nomohy mnet pasnuuntux merona: DPPH, ABTS, ykynna penykuuona moh (TRP),
METOJ]a 3aCHOBaHAa Ha PENyKIUju KoMIulekca rBoxkha y mpucyctBy antuokcuaanca (FRAP),
MeTona 3acHoBaHa Ha peaykmuju O6akpa m3 CUPRAC pearenca y mpHCyCTBY aHTHOKCHIAHCA

(CUPRAC).
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Ha ocHoBy nobOujeHmx pesyaTaTa METAHOJHHM €KCTPaKT KOpEeHa IoKaszyje HajBehe
aHTHOKcHuaTuBHe Kapaktepuctuke (26.20 pg TE/mg ekcrpakra 3a DPPH, 72.69 ng TE/mg
excrpakTa 3a ABTS, 0.38 ng AAE/mg ekctpakra 3a TRP, 55.62 ng Fe/mg ekcrpakra 3a FRAP,
47.74 pg TE/mg exctpakra 3a CUPRAC); ameroHcku eKkCTpakT crabia mokasyje HajBehe
aHTHOKcuaTuBHe Kapaktepuctuke (27.91 pg TE/mg excrpakra 3a DPPH, 76.66 ng TE/mg
excrpakra 3a ABTS, 0.21 pg AAE/mg excrpakra 3a TRP, 143.62 pug Fe/mg excrpakra 3a FRAP,
120.17 pg TE/mg exctpakrta 3a CUPRAC); ameTroHCKM eKCTpakT LIBaCTH TOKasyje HajBehe
aHTHOKcuaaTuBHE Kapaktepuctuke (39.63 pg TE/mg exkctpakra 3a DPPH, 78.40 pg TE/mg
excrpakTa 3a ABTS, 0.28 ng AAE/mg excrpakra 3a TRP, 143.32 pug Fe/mg excrpakra 3a FRAP,
161.44 pg TE/mg ekcrpakta 3a CUPRAC). Ha ocHoBy noOujeHMX pe3yaTata MOXeE ce

3aKkJbyunTH Aa Artemisia scoparia Mosxe npeacTaB/baTH MIPUPOJIHU U3BOP aHTHOKCHIaHACA.

Antioxidant properties of Artemisia scoparia plant

Vesna Stankov Jovanovi¢!, Violeta Miti¢!, Slobodan Ciri¢!*, Jelena Nikoli¢!, Marija

Dimitrijevi¢!, Marija Ili¢?

"University of Ni$, Faculty of Sciences and Mathematics, Visegradska 33, 18000 Nis, Serbia
2Laboratory Sector, Laboratory for Analytical Chemistry, Veterinary Specialized Institute,
Dimitrija Tucovica 175, Nis, 18106, Serbia

*Corresponding author: Slobodan Cirié, University of Ni§, Faculty of Sciences and Mathematics,

Visegradska 33, 18000 Nis, Republic of Serbia, Tel.: + 38118533015, e-mail:

slobodan.ciric@pmf.edu.rs
Keywords: antioxidant properties, Artemisia scoparia
Artemisia scoparia belongs to the genus Artemisia. It belongs to the sunflower family

(Asteraceae). Artemisia scoparia is an annual to biennial thermophilic plant, 30-100 cm tall with

red branched stem and grayish-green leaves and red pyramidal inflorescences. Artemisia
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scoparia is a medicinal and allergenic plant that grows along roadsides, on stubble, on ruins from
the lowlands all the way to mountainous areas. In some European countries, it is protected by
law as a rarity. The plant is anticholesterolemic, antipyretic, antiseptic, cholagogue, diuretic and
vasodilator and have antibacterial properties. It is used in the treatment of jaundice, hepatitis and
inflammation of the gall bladder. In this study is described antioxidant activities of Artemisia
scoparia methanol, ethylacetate and acetone extracts for root, stem and inflorescence. The
antioxidant activity was evaluated by five different methods: DPPH, ABTS, total reducing power
(TRP), ferric reducing antioxidant power (FRAP), and cupric reducing antioxidant capacity
(CUPRAC).

The present study shows that the methanol extract of root has the highest antioxidant
values (26.20 pg TE/mg of extract in DPPH, 72.69 pg TE/mg of extract in ABTS, 0.38 pg
AAE/mg of extract in TRP, 55.62 pg Fe/mg of extract in FRAP, 47.74 ng TE/mg of extract in
CUPRAC); acetone extracts of stem has the highest antioxidant values (27.91 ug TE/mg of
extract in DPPH, 76.66 pg TE/mg of extract in ABTS, 0.21 ng AAE/mg of extract in TRP,
143.62 pg Fe/mg of extract in FRAP, 120.17 ng TE/mg of extract in CUPRAC); acetone extract
of inflorescence has the highest antioxidant values (39.63 pg TE/mg of extract in DPPH, 78.40
png TE/mg of extract in ABTS, 0.28 ug AAE/mg of extract in TRP, 143.32 pg Fe/mg of extract
in FRAP, 161.44 ng TE/mg of extract in CUPRAC). Based on the obtained results it can be

concluded that Artemisia scoparia can be natural source of antioxidants.
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IIpuaor 2. Kpatke Ouorpaduje rmiaeHapHux npeaaBaya

IIpod. ap Aparosyd Musaguaosuh

Hparosby0 MunaaunoBuh je pemoBHum npodecop MenunumHckor — QakynTera
VYuusep3urera y Humry. YV okBHUpy HacTaBHOT M MEJAromkor pajaa Ouo je MEHTOp JUILTOMCKHX
pagoBa cryieHaTta dapmalyje, MEHTOp jeIHe IOKTOpPCKE aucepTairuje, Beher Opoja pamoBa
cryneHara MemunuHckor ¢akynrera YHuBep3urera y Hunry caonmmrTeHMX Ha KOHrpecuma
cTyneHara OmomenunuHCKUX Hayka Cpouje. Takohe je 6M0 uiaH KOMHUCH]a 3a OIEHY W OJI0paHy
JIOKTOPCKE JTUCepTalije, MarucTapckor pajga U KOMHCHja 3a U300p CTyJeHaTa y MCTpakHBadyKa

3Bama. AyTOp j€ jeIHOT PaKTHKyMa U KoayTop jeaHe 30HupKe 3aaaTaka.

VY obnacTi Hay4HO-UCTPAKMBAYKOT paja 0aBU ce XEMHjOM M OMOXEMMjOM MPUPOTHHUX
npousBoa. O6jaBuo je Behu Opoj ayTOPCKUX pajoBa Yy HaydyHHM YacomUcHMa MehyHapoaHor
3Hayaja, mutupanuMm y Science Citation Index (SCI) 6a3u mnoparaka. IlyGmmkoBao je
MoOHOTpadujy HalMOHATHOT 3HAauaja M MOrjaBibe y MoHorpaduju mehynapogHor 3nauaja. Ca
Behum Opojem caommTema Y4ecTBOBAO je y paxy MelyHapoIHWX W HallMOHATHUX HAyYHHUX
ckynosa. Oxapxao je oapehernn Opoj mpemaBama MO MO3MBY Ha CKyMOBHMa MehyHapomgHOT H
HAaIlMOHAJIHOI 3Hauvaja. PeneHsupao je Benuku Opoj pajoBa y HAydHMM 4acolMcHMa
mehyHaponHor 3Havaja. Kao wucTpakmBau yd4ecTBOBaO y peanu3aluju JoMahumx HaydHHX
npojekara, (uHaHCHpaHUX OJ cTpaHe HajexHor MunucrapctBa PemyOnuke CpOwuje.
[Mocnenmux roanHa 0aBH Ce HCTPaXKMBAakbUMa AHTHOAKTEPH]CKE aKTHBHOCTH ETAPCKUX YIba,
M30JI0BAaHUX M3 OMJbHUX BpCTa ca JIOKAIWTeTa MCTOYHE M jyrouctouHe CpOuje. AKTHUBHO
y4eCTBYyje y paay €KO-IIKOJIa M PaJuOHHIAa Koje ce OaBe emayKaujoM y oOJacTH 3Haudaja |
MpUMeHe JIEKOBUTHX Omibaka jyroucroune Cpouje. Capalyje ca JoKalHOM caMOympaBOM Ha
NoJby W3pajZe CcTpaTerdje W Ipojekara MNpoydyaBama M KopHuIhema JEeKOBUTHX OMbaka

jyroucroune Cpouje.
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international importance, cited in the Science Citation Index (SCI) database. He published a
monograph of national importance and a chapter in a monograph of international importance. He
participated in the work of international and national scientific conferences with a large number
of announcements. He held a number of invited lectures at conferences of international and
national importance. He has reviewed a large number of papers in scientific journals of
international importance. As a researcher, he participated in the realization of domestic scientific
projects, financed by the competent Ministry of the Republic of Serbia. In recent years, he has
been researching the antibacterial activity of essential oils isolated from plant species from
eastern and south-eastern Serbia. He actively participates in the work of eco-schools and
workshops that deal with education in the field of importance and application of medicinal plants
in south-eastern Serbia. He cooperates with the local self-government in the field of developing

strategies and projects for the study and use of medicinal plants in south-eastern Serbia.
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Jp Hejan [I'beBibakymuh, BUIIM HAYYHHU capagHUK

[Tocnenmwe nBe nerneHuje 0aBU Ce MCTPaKUBAKHEM Yy OOJACTH rajema JIEKOBUTOT Ouba.
3amonubeH je Ha IHCTUTYTY 3a Ipoy4aBame JIeKOBUTOT Ousba ,,Jlp Jocud [Nanunh“ y beorpany.

3ama)keHe pesysTare MOCTUTao je Ha MOoJby KyJITHBallMje KaHTapHOHA, XajaydKe Tpase,
Ophanke, yCKoIMCHE OOKBHIIE, MAPIUIAHWHCKOT Yaja v JIHHITYPE.

AyTop je BuIie Mel)yHapOAHUX HAyYHUX ITyOJIUKaIH]ja, a TMOCIEBUX NeT roauHa ypehyje
MHCTUTYTCKH Hay4HU 4aconuc Jlekosume cuposune.

VY CBOjCTBY pyKOBOJMOIIA M YYECHHKA YCIICIIHO je (UHAIM30BA0 BUIIEC MelyHApPOTHUX
npojekata. AKTUBHO y4Y€CTBYje y MOIYyHaBamy U OJpKaBamy Koyiekiuje y boranuukoj Gamru
nexkoBuTor 6uswa ,,JIp Joan Tynakos* y BasbeBy.

Penensent je Beher Opoja MehyHapoaHuX yacomuca M 4WiaH APYILITBA 3a JEKOBUTO U
apoMaTHyHO 6usbe jyroucroune Espone (AMAPSEEC).

Vixe 00racTi HAyYHO-UCTPAXKUBAYKOT Pajia Cy My HCTPaKUBambE MOTYNHOCTH rajema u
noOoJbllIatkbe MOCTOjehMX TEXHOJOTHja Trajema JIEKOBUTOr OnJba, MHTPOAYKIHjAa ATOXTOHHX
JIEKOBUTUX OWJHHHUX BPCTA, XEMOTAaKCOHOMCKA BapHjaOMIIHOCT TOITyJIaldja JEKOBUTOT OWIba,
KOH3€epBallfja YyIPOKEHUX OMJBHUX BPCTa M aHAJIN3a XEMH]JCKOI cacTaBa €TapCKUX yJba TaCHOM
xpomatorpadujom.

AKTHBHO C€ CITy’)KH €HTJIECKUM JE3UKOM.

Dejan Pljevljakusi¢, Ph.D., Associate Research Professor

For the last two decades, he has been engaged in research in the field of medicinal plants
cultivation. He works at the Institute for Medicinal Plants Research "Dr. Josif Panci¢" from
Belgrade.

He achieved notable results in the field of cultivation of St. John's wort, yarrow, arnica,
ribwort plantain, mountain tea, and yellow gentian.

He is the author of several international scientific publications, and for the last five years,

he has been editing the institute's scientific journal Lekovite sirovine.
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As a manager and participant, he has successfully finalized several international projects.
He actively participates in contributing and maintaining the collection in the Botanical Garden of
Medicinal Herbs "Dr. Jovan Tucakov" in Valjevo.

He is a reviewer of several international journals and a member of the Association for
Medicinal and Aromatic Plants of Southeastern European Countries (AMAPSEEC).

His areas of scientific research include examination of the possibility of growing and
improving existing technologies for growing medicinal plants, the introduction of allochthonous
medicinal plant species, chemotaxonomic variability of medicinal plant populations,
conservation of endangered plant species, and analysis of the chemical composition of essential
oils by gas chromatography.

He is fluent in English.
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JAp Mupociaas Hukonuh, Hay4yHH caBeTHUK

Mupocnas Hukonuh je nunnomupao Ha [TossonpuBpeHom (akynTeTy YHUBEP3UTETA Yy
Bbeorpany (1990), rne je u maructpupao (1995), noxropupao (1999) u Oupan y 3Bame JOIEHTA
3a (usmornornjy Omspaka (2002). EkciepuMeHTaTHu 1e0 TOKTOPCKE TUCEpTallrje ypaauo je y
NuctutyTy 3a mcxpany Owsbaka YHuBep3utera XoenxajM y Hryrrapry (1997-1998), kao
crunieHaucta Hemauke cimyx6e 3a akageMmcky pasmery (DAAD). ITocT-10KTOPCKO ycaBpIliaBame
00aBuo je y nepuoay on 1999. no 2002. roaune, Hajripe Ha YHUBEP3UTETY XOCHXAjM, a 3aTUM Ha

YuuBep3urery y YauHama.

VY 3Bame Hay4YHHM CaBETHHK 3a MPUPOJHO-MAaTeMaTHUKe Hayke (Ouonormja) m3abpaH je
2007. rogure. Ox 2003, 3amociieH je y MHCTUTYTY 3a MyITHIMCUMIUIMHAPHA HCTPAXKUBAHHA
VYuusepsurera y beorpany; y nepuomy ox 2008. no 2013. rogune 6mo je mpenceaqnuk Haydanor

Beha, a TpeHyTHO 00aBJba GYHKIM]y TOMONHMKA AUPEKTOpa 3a HAyKy M 00pa3oBambe.

[IperexxHo ce 6aBM UCTpakuBambUMa O (PU3HMOJIONIKO] YJIO3M MHHEPATHUX eJeMeHara,
OCeOHO CHIHMIMjyMa, Y OTIIOPHOCTH OMJbaka Ha cTpec. PykoBoano je mpojeKTMMa OCHOBHUX
UCTpakuBama (6nonoruja) MuHUCTapCTBa MPOCBETE, HAYKEe M TEXHOJOUIKOT pa3Boja PemyOunke
Cp6wuje y nBa mpojeKTHa IUKITyca. buo je MEHTOp MM KOMEHTOP IIEeCT TOKTOPCKHUX TUCEPTAIIH]ja
on0pameHNX Ha YHUBEp3UTeTy y beorpaay m MHOCTpaHW 4WiaH KOMHCHja 32 OLEHY, OJHOCHO
0/10paHy JTOKTOPCKUX JucepTaluja Ha yHuBep3uteTuma y bonomu, Xoenxajmy-lltyTrapry,

Konenxareny u ['pananu.

Kao aytop wmu xoaytop o0jaBuo je 58 pamoBa y Mel)yHapOJHUM 4acCOMUCHMA, ITPETEIKHO
M21(a), u melhynapoaay moHorpadujy o cumunujymy (“Silicon in Agriculture”, 2015). Oxpxao
je cemaM yBOJHHMX IpeJaBama 1o MO3MBY Ha MelhyHapoAHMM HaydyHUM KoH(epeHIMjaMa U3BaH
Cpbuje, kao u Behu Opoj ceMHHapa IO MO3MBY Ha WHOCTpaHWM yHuBepautetuma (Mramuja,
Hemauxka, Jlancka, Typcka, CnoBauka, CnoBenmja u Ywmne). PamoBu MupocnaBa Hukomnmha

nutupanu cy oko 3000 myra, a meroB Xupiunos uaaekc je 28 (Google Scholar).

3a ycrex y Hay4yHOM pajay HarpalleH je mpBom HarpamgoM MUHHCTapcTBa 3a HayKy
Peny6nuke CpbOuje y obnactu mpupomHux Hayka (2004), a mpema paHTHpamy y OKBUDPY

OCHOBHHX HCTpakuBama y obsactu 6uosoruje cBpctad je y Al xkareropujy (2010). JoOuTtHuk je
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HEKOJIMKO WHOCTPAaHMX CTHICHAWja y oOnacth Hayke u oOpaszoBama (Hmp. DAAD,
MunuctapcTBo 3a 00pa3oBame, YHMBEP3UTET M HaydyHa HCTpakuBama PenyOmuke Hranwmje,

Epaszmyc Mynayc).

Mupocnas Hukonuh je TpenyTHO ypennuk y Meljynapoanum gaconmcuma Plant and Soil,
Agronomy for Sustainable Development u Journal of Soil Science and Plant Nutrition u
rocryjyhu TeMaTcku KoypeaHuk y mehyHapoaHom gacormcy Frontiers in Nutrition, a panuje je
ono ypeanuk Mehymapomnor dacomuca Frontiers in Plant Science. Penensupao je naydvne
MPOJEeKTEe 3a HEKOJMKO MHOCTpaHUX HayuyHux (onmanuja (Ayctpuja, Ilosbcka, Mspaen, Yuie,
Mahapcka, Benmuka bputanuja m Hemauka). TpenytHo je mortmpencennuk Melynapoasor
OpywmTBa 3a cuniujym y nossorpuspenu (ISSAG). Ox 2021. rogune je unan Hayunor caBera

®onpa 3a Hayky Penybnuke Cpowuje.

Miroslav Nikoli¢, Ph.D., Full Research Professor

Miroslav Nikoli¢ graduated with honours in Agriculture (1990) and earned his M.Sc.
degree in Plant Physiology (1995). As a German Academic Exchange Service (DAAD) fellow he
completed experimental part of his Ph.D. thesis at the University of Hohenheim and received his
Ph.D. degree in Agricultural Sciences from the University of Belgrade in 1999. In the period
from 1999 to 2002 he completed two post-docs, the first at the University of Hohenheim, and
then at the University of Udine. In 2002 he was appointed Assistant Professor for Plant
Physiology at the University of Belgrade’ Faculty of Agriculture.

In 2007 he obtained permanent research professorship in the scientific field of biology.
Since 2003 he has been with the University of Belgrade’s Institute for Multidisciplinary
Research; from 2008 to 2013 he was a President of the Research Board and currently he serves

as an Associated Director for research and education.

His major research interests are root acquisition and transport of nutrients, and impact of
minerals, especially silicon, on plant stress resistance. He was a leader/PI of the two National

research projects in the field of biology funded by the Serbian Ministry of Education, Science
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and Technological Development. He was mentor of 6 Ph.D. candidates at the University of
Belgrade and an assessment committee member for 5 Ph.D. theses at the Universities in

Bologna, Stuttgart-Hohenheim, Copenhagen and Granada.

As an author or co-author he published 58 papers in peer-reviewedinternational journals
and international book “Silicon in Agriculture” with Springer, 2015. he was invited to give 7
keynotes at the international Conferences as well as delivered seminars and lectures at several
Universities abroad (e. g. Italy, Germany, Denmark, Turkey, Slovakia, Slovenia, Chile). His

papers have been cited about 3,000 times and his h-index is 28 (Google Scholar).

Miroslav was awarded the first Prize of Serbian Ministry of Science and Technology for
outstanding research (2004), several research and teaching fellowships (e. g. DAAD-Germany,
MIUR-Italy, Erasmus Mundus-EC).

Miroslav Nikoli¢ is Editor of Plant and Soil, Associate Editor of Agronomy for
Sustainable Development and Journal of Soil Science and Plant Nutrition, and Guest co-Editor
in Frontiers in Nutrition. He also was Associate Editor of Frontiers in Plant Science. He is a
peer referee for evaluation of the research projects for several national foundations and research
associations in Italy, Austria, Poland, Hungary, Great Britain, Chile, Israel and Germany.
Currently, he is a Vice-President of the International Society for Silicon in Agriculture (ISSAG).

Since 2021 he is a Scientific Council Member of the Science Fund of Serbia.
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Jp He0ojmia MenkoBuh, Hay4YHu CaBeTHUK, peIOBHH Npodecop

Pohen je 25.03.1957. rogune y Jbury, rjie je 3aBpIIMO OCHOBHY IIKOJy W THMHA3H]y.
dapmarieytcku (akynrer YHuBepsurera y beorpany ynucao je 1976. rogune. [luniomupao je
1981. rogune.

Opn 1981. roqune 3amocien je y UHCTUTYTY 3a poydaBarme JIEeKOBUTOT Ouiba ,,/Ip Jocud
[Tanuuh”, rze je ox 1981. mo 1986. rogune 610 Ha pagHOM MecTy Miahil HCTpakuBa4 U CTPYYHU
capanauk y Opjerpewy pasBoja MaHctHTyTa. Y TOKY TOr mepuoja 00aBHO je CTPY4YHO
ycaBpmiaBamwe y Macturyty BUJIP, Mocksa, Pycuja (1982. u 1986. ronune). Ox 1986. mo 1990.
0610 je pykoBoawmiall JabopaTtopuje 3a MHUIM]jadHe TexHoioruje, a o 1990. no 2001. ronune
6uo je pykoBomwian Oxesbema 3a dapmarieyTcka ucTpakupama U pazoj. Ox 2001. mo 2002.
oo je nupexrop Hayune cimyx0e, a o1 2002. no 2007. ronune — aupexrop Mucturyra. On 2010.
1o 2012. 6uo je med Onceka 3a dapmareyTcka UCTpaxuBamba M pa3Boj, a ox 2012. mo manac
nomohnuk aupekropa 3a Cexrop Hayke MHcTHTYyTa. Y TOKY JUPEKTOPCKOT MaHIaTa J00HO je
[loBeswy Kaneman Muwa Anacmacujesuhi 3a Haj60Jpy HayuyHy yctaHoBy y CpoOuju y 2005.
TOJIMHHU.

3Bame HaydyHU caBeTHHK cTekao je 2004. roamne. Y 3Bame mnpodecopa MO TO3UBY
MenunuHckor ¢akynrera YHuBep3uteta y Huiry nzabpan je 2004. ronune, a 'y 3Bambe peIOBHOT
npodecopa 3a yxKy HaydHy oOsact ¢apmareyrcke Hayke uzabpan je 2015. roguHe Ha
@apmareyrckom dakynrery y HoBom Camy. YdecTBoBao je Ha BHIIE IpOjeKaTa PEeCcOPHOT
MuHnuctapcTBa 01 KOjUX je Ha Tpu OHMO pyKOBoaWjal. Yd4ecTBOBao je Ha MehyHapomHum
npojektumMa SEERA.NET Plus m PORALIST (IPA), kao u He Behem Opojy OmmateparHux
npojekata M y HHU3y pPa3BOJHMX MHCTpakuBama MHCTUTYTa KOjU Cy pE3yIATHpPalId HOBUM
npousBoaMMa Ha TpxkuITy. Mima 06jaBisenux npeko 150 mayunux pagosa (h-ungexc = 23). Kao
MEHTOP WJIM 4YjaH KOMHCHje Y4YeCTBOBaO je y u3paau Beher Opoja TOKTOPCKUX JUCEpTalluja.
Unan je npymrea Society for Medicinal Plants Research (GA), Hemauxka.

Vxe 005acTH Hay4YHO-HCTPAKUBAUKOT paja Cy My H3ydaBame pecypca CaMOHHKIIOT
JEKOBUTOI M  apOMaTUYHOr Ousba, (apMaKOTHO3WjCKA HCTpaXKUBama (TEPeHCKa W
nabopaTopHjcKa), M3ydaBame XEMHje BHUHOBE JIO3€ W BHUHA, €THOOOTAHWYKA HCTPAKHUBAMHA,
pa3BOjHA UCTpaKUBama y IUJby GopMyianvje HOBUX (purodapmaka, akTUBHOCTH Ha moBehamy

KBaJIUTETA U CTaHJapAU3aljH [IpernapaTa Ha 6a3u JEeKOBUTOT OMIbA.
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Prof. Nebojsa Menkovi¢, Ph.D., Full Research Professor

He was born on March 25, 1957. in Ljig, where he finished elementary school and high
school. He enrolled at the Faculty of Pharmacy, University of Belgrade in 1976. andgraduated in
1981.

Since 1981, he has been employed at the Institute for the Study of Medicinal Plants "Dr
Josif Panci¢", where from 1981 to 1986 was a junior researcher and expert associate in the
Institute Development Department. During this period, he completed professional training at the
VILR Institute, Moscow, Russia (1982 and 1986). From 1986 to 1990, he was the head of the
laboratory for initial technologies, and from 1990 to 2001, he was the head of the Department for
Pharmaceutical Research and Development. From 2001 to 2002, he was the director of the
Scientific Service, and from 2002 to 2007 - the director of the Institute. From 2010 to 2012, he
was the Head of the Department for Pharmaceutical Research and Development, and from 2012
until today, he has been the Assistant Director for the Science Sector of the Institute. During his
directorial mandate, he received the Charter of Captain Misa Anastasijevi¢ for the best scientific
institution in Serbia in 2005.

He acquired the title of full research professor in 2004. He was elected for the visiting
professor at the Medical Faculty of the University of Nis in 2004, and he was elected for the full
professor for the narrower scientific field of pharmaceutical science in 2015 at the Faculty of
Pharmacy in Novi Sad.

He participated in several projects of the relevant Ministry, of which he was the leader of
three. He has participated in the international projects SEERA.NET Plus and PORALIST (IPA),
as well as in a number of bilateral projects and in a series of development research by the
Institute that has resulted in new products on the market. He has published over 150 scientific
papers (h-index = 23). As a mentor or a member of the commission, he participated in the
preparation of a number of doctoral dissertations. He is a member of the Society for Medical
Plants Research (GA), Germany.

His areas of scientific research are:study of resources of wild medicinal and aromatic
plants, pharmacognosy research (field and laboratory), the study of grapevine and wine
chemistry, ethnobotanical research, development research to formulate new plant protection

products, activities to increase quality and standardize preparations on herbal bases.
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IIpo¢. np bojan 3n1aTkoBuh

bojan 3natkoBuh je penoBHu mpodecop Ha [lemaprmany 3a buonorujy u Ekonorujy,
[IpupogHo-mMaremaTtnukor (akynrera, YHuBep3utera y Hwumry. VY ckiomy HacTaBHUX
aKTUBHOCTU Ha (PaKyNTeTy 3aay’KeH je 3a peanu3anujy HacTaBe Ha mpeamernMa CrucreMaTHKa U
¢unorenuja Ousbaka, borannyku mpakTukym, Bereramuja cBeta, Kao U Ha JIPYyruM, YIrJIaBHOM
6orannukuM npenmeruma. llled je Karempe 3a boranuky Ha [lenmaprmany Qakynrera u 4iaH

Hayunor on0opa 3a ¢iopy u Bereranujy Cpricke akageMuje Hayka U YMETHOCTH.

BberoBa ucrtpakuBauka HMHTEpecoBama Cy CHCTEMaTHKa, TAaKCOHOMHja M E€KOJIOTHja
Ouspaka, JEKOBUTE OWJbKE, XEMOTaKCOHOMHja, Kao U 3allTUTa MPUPOAE U OHOJOIIKE
pazHoBpcHocTu. Kao wuctpaxkmBau, OuMO je aHraxkoBaH Ha Behem Opojy HAIMOHATHUX H
MelyHaponHUX Tpojekata, kao mTo cy: buomuepsuter ¢uope Cpbuje u bamkanckor
HOJYOCTpBa - MpOIeHa, OAPKKUBO Kopuithewe u 3amtuta (2011-2020), [Tpupoanu npousBoau
Owsbaka W JIMINAjeBa: W30JIalnja, WAeHTU(UKaHja, OWOIONTKa aKTUBHOCT M mpuMmeHa (2011-
2020), IIpexorpanuvna capaima KpO3 YIpPaBJbalkbe 33jeAHHYKUM NPUPOIHHM pecypcuMma -
REReP mpomoTuBHa Mpexka u pa3MmeHa usmely 3emaspa Jyroumcroune Epome (2000-2003),
Pedopma Bucokor o6pazoBama y 6uonomkum Haykama (HERBS) (2006-2009), ICT Networking
for Overcoming Technical and Social Barriers in Instrumental Analytical Chemistry Education
(NETCHEM) (2016-2020), Development of master curricula in ecological monitoring and
aquatic bioassessment for Western Balkans (ECOBIAS) (2020-2023), u apyrH.

Unan je ypehuBaukux oxbopa HarmoHamHux yacomnuca Biologica Nissana (YHuBep3urer
y Humry) n Botanica Serbica (Yuusepsuret y beorpany) u perensent Beher 6poja HaydHUX U
CTpy4yHMX IyOnukanuja. buo je 4iaH opraHu3allMOHUX U HAYYHUX 0J00pa HAIlMOHATIHUX, Kao U
Mmehynaponuux ckymnoBa. OGjaBuo je 113 pamoBa y mehyHaponnum yaconucuma, 2 MOHOTpaduje
0J1 HAIIMOHAIHOT 3HaYaja, | mornassee y MelhyHapoaHoj MoHOTpaduju, mpeacTaBuo 25 pagoBa Ha
MelhyHapogHuM HaydHHM KoH(pepeHnujama u 60 paxoBa Ha HAIMOHATHUM HAyYHUM
koH(pepenmmjama. Onpkao je TO3WBHO TMpenaBame Ha wMehyHapogHoMm 7. baiakaHckom

6orannukom kKoHrpecy y Hosom Cany (2018).
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Bojan Zlatkovi¢, Ph.D., Full Professor

Bojan Zlatkovi¢ is a professor at the Department of Biology and Ecology, Faculty of
Natural Sciences and Mathematics, University of NiS. As part of the teaching activities at the
faculty, he is in charge of the courses Systematics and Phylogeny of Plants, Techniques in
botany, Vegetation of the World, as well as other, mainly botanical courses. He is the head of the
Department of Botany at the Faculty Department and a member of the Scientific Committee for

Flora and Vegetation of the Serbian Academy of Sciences and Arts.

His research interests are systematics, taxonomy and ecology of plants, medicinal plants,
chemotaxonomy, as well as nature and biological diversity protection. As a researcher, he was
engaged in a number of national and international projects, such as Biodiversity of the flora of
Serbia and the Balkan Peninsula - assessment, maintenance and protection (2011-2020), Natural
plant and lichen products: isolation, identification, biological activity and application (2011-
2020), Cross-border cooperation through Management of Common Natural Resources-REReP
promotional network and interchange between the countries of Southeast Europe (2000-2003),
Reform of Higher Education in Biological Sciences (HERBS) (2006-2009), ICT Networking for
Overcoming Technical and Social Barriers in Instrumental Analytical Chemistry Education
(NETCHEM) (2016-2020), Development of master curricula in ecological monitoring and
aquatic bioassessment for Western Balkans (ECOBIAS) (2020-2023), etc.

He is a member of the editorial boards of the national journals Biologica Nissana
(University of Nis) and Botanica Serbica (University of Belgrade) and a reviewer of a large
number of scientific and professional publications. He was a member of the organizational and
scientific committees of national as well as international meetings. He has published 113 papers
in international journals, 2 monographs of national importance, 1 chapter in an international
monograph, presented 25 papers at international scientific conferences and 60 papers at national
scientific conferences. In addition, he held a public lecture at the 7th International Balkan

Botanical Congress in Novi Sad (2018).
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Ipwuaor 2. IpaktrdHa HCKyCTBa MOjeMHALA, YAPYKEHha U GUPMH Y 0bacTHMa

TEMATHUKC CaBCTOBAlba

O cBOjoj cTpacTH y Tparamy 3a peTKUM OHJ/beM

Biactumup Hukonmnh Kaman'*

1* Majopa Tenuha 2, Bena ITananka, Cpouja, mooten. 060 0895 795,
http://www/facebook.com//vlastimir.nikolic.50

Kibyune peun: CuheBauka kimcypa, peTKO U €HJIEMUYHO Ousbe, 00KypH

Moje ume je Bractumup Huxonuh, anmu cam MHOTrO0 mo3Hatuju o HaauMky Kamam. Umam
60 roauHa ¥ 0 3aHUMamy caM Tpal)eBuHCKH TexHu4ap. Pohen cam ca jby0aBiby mpema nmpupon

U y 1B0j IIPOBOJINM CBE CII000JHO BpeMe nako xuBuM y benoj [Tananmm.

3axBaspyjyhu umua Pauky m3 [lome KopuTHuie paHo cam crekao OCHOBHA 3Hama O
owpy. Panuje cam ce Buiie 0aBHMO JIEKOBUTUM OWJbEM, a caja Me TNPETEeKHO 3aHUMa
MpOHANAXKEHEe M JACTEPMUHHUCAE PETKOr Omsba M IBeha Ha HAjpa3IMUUTHJUM JIOKalldjama, a

omusbeHe cy mu CuheBauka knucypa, Cysa miianuHa 1 CBpJbHILIKE TUIAHUHE.

Tparajyhu 3a 6uspkaMa J0KMBEO caM MHOTO TOTa, BHIIIE JIETIOT HErO OMAaCHOT, HaKO caM

HaWJIa3ruO Ha OlTaCHY AWBJbAa4, HCBPEMC, ITMU3ABLIC U oux IMOHCKaAa 3aJIyTao.

[To3Hajem mocTa JIGKOBUTHX OHMIbaKa, ald Ce BHILNE OAaBHM FHHXOBUM MPOYYABAKHEM HETO
Opamem u neuewmeM. [locehyjem ManudecTanuje U cajMoBe, alld BOJIMM Ja pasriiesiam, a He Ja
u3naxeMm. He 0OaBuM ce MIYMCKUM IUIOJOBMMA, ajM CcaM MPOHANIA0 H3Y3E€THO PETKO H

3a60paBJ'bCHO APBO TPHOUIJbMBY, KA0 U HPHU IIHIIAK.

Moje uCKycTBO Ka3yje Ja je JIeK 3alcTa CByJa OKO Hac, y CBaKoj OWJBIIM, YECTO
HENPEeNo3HaT U HEelleHhEeH. 3aT0 Tpeba paJiuTH Ha MOMyJIapy3alldjy U IUPEHkY 3HAKbA O JIOKATHOM
omwmpy. Capalyjem ca cTpydmanmma O0TaHUYapuMa U3 3eMJbE U OKpYy)Kema. MoxaepaTop caM y
rpynu ,,JlekoButo 6msbe Crape muanuHe W amMuHHcTpaTop DejcOyk rpyne ,,Hema TpaBka —
kyha no0pe Bosbe.” Ilopex Tora, umaH cam aBajecetak rpymna Ha dejcOyky koje ce OaBe

nmpoOiemMaTHKoM Ouba U TJbMBa. Moja cTpacTt ¢y 60XKypH.
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IIpupoaHu OM/bHH JIEKOBH Cy 0J1arOTBOPHU

Acen Jlenuen'*

!* Hacerme bemen 6.6. 18320 Jumurposrpan, ten. 010 361 201

VY netTumCcTBY cam OMO HEXKHOT 37paBiba, YECTO caM ce pa3zdbosbeBao. ['oBopuo cam: ,,3a
MeHe Hema 50 u 60 ronuHa — reWIa KpyIIka He Tpaje ayro™. Hemro mMe je ByKIIO U 3aBOJICO caM
TpaBapcTBo. [loueo cam na kopuctum vajeBe u ocehao cam GosbuTak. Taga jomr HEUCaM 3HAO Aa
MU je npababa Omia TpaBapka U J1a caM Haclle[MO Taj Jap OJ Hhe. Y IMPBO BpeMe KOPUCTHUO CaM
Jacomuce, a KacHHUje CTapy JHUTeparypy U3 (QHUTOTepamuje — CPICKy, Oyrapcky, XpBaTcKy,
Oommauky. [Ipukymbao caM 3Hama O CTapUX JbYIW KOjU Cy 3Hanu HewmTo. M3 mureparype
HHCaM oA0aIMBao HUINTA, CBE CaM CTaBJhao Ha Mamup. 300T Tora UMaMm OJJIMYHE pe3yiTaTe u3
CKOpO CBHX 00JaCTH MEAMIMHE. YIIOpPEI0 caM M3ydaBao aHATOMH]Y JbYACKOT OpraHu3Ma — ako
He 3HaM (PyHKIIMje TIOjeJMHUX OpraHa M *kJie3/a, kako hy momohu 4oBeky?

VY nmutepatypu durorepamnuje ce kaxe: ,,[Ipe 80-100 roarHa 3BaHUYHA MEIUIMHA j& CBa
Jby/ICKA Ca3Hama oa0aIiia u nouuia norpemHum mytem. Mcroune 3emsse: Pycuja, Kuna, Janan,
Wuauja u aparncke 3eMJbe HUCY ondaruiie HapoJaHy MeaunuHy. [Ipuposaa je caBpIIeHCTBO U 3a
cBe uMa Jiek — 1o je bor crBopmo. [lpupoaHu OWJbHM JIEKOBU Cy OJIarOTBOPHHU, HE IITETE
OpraHu3My 3a pasiauKy oj (hapMaleyTCKUX KOjH C€ MOTPENTHO Ha3MBajy JIEKOBHMA jep He Jieue
y3pok Oonectu, Beh camo moOoJbIIaBajy CUMITOME.

HNmam omynyHe pesyntate y MHOTMM OoOjlacThMa, KOJ allepruja, acTMe, pa3sHHX BpcTa
KaHIepa, KOXHHUX Oonectu, Oomectu muMmdHor cucrema, uta. Durtorepamnuja OmoBprasa
XeMOTeparujy 1 3pademe, J0K je 3BaHNYHO] MEAULIMHH TO TJIaBHO opysKje. CBe Cy TO HCTHHE.

Hemam nujenan rotoB yaj Beh pamum mpema KOHKpPETHOM ciy4dajy. CBaka ocoba je 3a
MeHe nocebaH ciydaj. He kopuctum HUUMje penenTe, pelenTtypy cTBapaM Ha OCHOBY JHMjarHO3e,
CUMIITOMa W Ha OCHOBY pa3roBopa ca 0coOoM. 3a cBakor MaiujeHTa oTBapaM KapToH. O
ycrecuma ca3zHajeM oJ1 TalldjeHara myTeM IMOBpaTHUX WHpopMarmja.

OpnuuHKUX pe3yiaTara, y cllyyajeBUMa Iie MeIUIMHA HUje Omiia yCreurHa, UiMaM MHOTO,
Morao Oux Ja ImpuyaM HENpEeKUJHO JaHMMa. 3BaHWYHA MEAMIIMHA je HampeaoBaia (Tako Kaxy
3BaHMYHHIIN), a epekara Hema. Hapox je cBe OonecHuju — HeMa 31paBor yoBeka. CBako ce o

JIETHIHCTBA KJbyKa Tabierama — TO je ,,Harmpeaak™ .
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O ce0u 1 cBOM 0aB/beY JIEKOBUTHM OHJbEM €a IIOCEOHUM OCBPTOM Ha

ynorpeody 0aduHor 3yoa

Cuooonan lBerkopuh'*

*Vnuna Joprosana, 6poj 228, 18300 IMupot, Cpbuja, Mo6. Ten. 069 194 95 16, email:

scvetkovic45@gmail.com

Kibyune peun: Crapa mianuHa, MOJbONPUBPETHO Ta3IUHCTBO ,,I[BeTkoBrh®, 6abuH 3y0

Pohen cam y ceny IlepoBa xox Ilupora y momnoxjy Crape rutanune 1949. romune.
[lensuonep cam nupotrckor ,,Turap Tajepca®. MHTepecoBame 3a JIGKOBUTO OHJbE JaBWIIO CE
JIEBE/IECETUX To/IMHA y BpeMe nH(pmamuje u emdapra kajia Huje OWIo JIeKkoBa y anorekama. Tania
caM ce OKpPEeHYyO IPUPOJIU U UCTPpaKHBamy Onsbaka Ha CTapoj TulaHuHu. Y3 nmomoh jguTepatype u
y capaamyu ca HHCTHTYTOM ,,Jocud [Tarumh moueo cam ca mpuKyTsbameM U CYIICHEM OMIbaka U
MpaBJbEH-EM YajeBa 3a COINCTBEHE MOTpede U 3a MoTpede Mojux OMMKIUX U MpUjaTesba KOJU CY
MMaJu 3paBCTBEHUX mpobiiema. HTepecoBama 3a 0Baj BUJ X00Hja Cy ce MPOIIMpPHIIa, Ia CMO,
3ajeTHO ca TpujaTesbuMa, OCHOBAIH Y IpyKeme JeKOBUTOT Ousba ,,Ctapa [lnanuna®, xoje je u
JJaHaC aKTUBHO. YUECTBYjeMO Ha pa3HHMM cajmoBuma y Ilupoty, Humry, 3ajeuapy, Cokobamu,
amm u 'y beorpany. PerucrpoBameM TOJHONPUBPEIHOT Ta3AWHCTBA ,,l[BeTKOBHMO® moOmo cam
MoryhHocT na camocTamHo M3naxkeM. JemaH o ycmexa je MpBO MeCTO Ha MaHudecTanuju
»DypheBnancku cycpern - MommrBa non Munopom® y ceny banra bepunosarr Ha Crapoj
IUTAHUHU.

[ToTpara 3a KBaJIUTETHUM TpaBama HHje jeIHOCTaBHA HU Jiaka. YBEK Yy JPYUITBY, U OBaj
nmocao ce jako ob6aBu. Hajnenmie je kpo3 apyxeme y MPUPOIH, ca MpUjaTesbhMa, ajaud U ca
ykyhaHnma, Ha Koje caM IoceOHO NMOHOCaH jep MOoKa3yjy HHTepecoBame U HajaM ce 1a hy nmaru
HacJIeTHUKE.

Caka OMJbKa MMa CBOj TE€PEH, BpeMe KaJa pacTe, IIBeTa WM MMa IUIOJIOBE. YTIAaBHOM
6opaBuM y okoiuau [IupoTa, cBOM poaHOM ceny u moAHoXK]y Ctape miaHuHe, I/1e HajBUIIEe UMa

KaHTapUOHA, XajaydKe TpaBe, BPAaHWUJIOBE TpaBe, MajuMHE NYIIHWIIC, HAHE W PTACKOr 4Yaja,
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JTAJIEKO OJ] Tpaja 3aTo IITO je 3a JCjCTBO YajeBa M TUHKTypa KOje MPaBHM jako OWTHA YHUCTHHA
HoJpyyja U CBeKUHA OUIbaKa.

[To3znajem oko 50 paznmuuutux Bpcra Ousbaka. [lopex jeTHOKOMIIOHEHTHHX 4ajeBa,
noceOHO OMX MCTaKao YajHE MEIIaBUHE, KOje Cy Ce jako J0OpO MoKasale y Jieuerhy OpOHXUTHCA,
ymaja mpocraTe, KaHIue, eliepuxuje KOaM U yranie Kydd. Y CB0joj MOHYIM MMaM M MacTu
raBesza MPOTHB peyme, 000Jbera 3rI000Ba, HEBEHA 32 OMEKOTHHE W IMOBpENe Ha KOXKH, Kao U
TUHKTYpPE apTHYOKE TPOTUB XOJIeCTepolia U TPUIIIHIEPUAa, Oelle HMelre 3a MUPKYIAH]y, UT...
Op myMCKHX IIJI0JIOBa, IIUITypaKa, TPIHUHA U JIPCHHUHA TPaBe Ce KOMIIOTH M COKOBH 33 javyame
UMYHHUTETA, CPLIa ¥ KPBHUX CYJIOBA.

Moju mpou3Boau Cy HMOMOIJIM y JIeYerhy OpOHXHTHCA, PEyMaTCKUX 000JheHa, KOKHUX
00JIECTH U JIeUeY yralie MpocTaTe U Iajiu Cy Jako J00pe pesyiTare.

Yaj on 6abuHOT 3y0a 3a CHAXKHO CpIie M jake Mulnhe: OMJbKa MMa JETOTBOPHO JI€jCTBO
Ha pajJ KapAHOBAaCKyJlapHOr cucreMa, mnosehame MumwuhHe Mace, NpupoAaHO Mosehame
TECTOCTEPOHA, JONPUHOCH HW3rpaimu Mummha W cekcyalHe Mohu ma ce KOpUCTH U Kao
adponmsmjak. Yaj ox 6abunor 3y0a ce yrmorpedspaBa Tako MITO CE JBE KATUIHIIE XepOe mperujy
ca YeTUPH JCUMIUTPA XJIaJHE BOJIE U TO C€ OCTaBHU Jia OJICTOJU MPEKO HOhH. YjyTpy CTaBUTH 4aj
Jla TIPOKJbydYa M TUTH jeHY IOJbY 4aja YjyTpy, a JeIHy yBeue mpe jeria, Hajay’ke JBa Mecelra
HAKOH 4Yera ce MpaBu mays3a.

Cager: UysajTe Baie 3/1paBbe, n30eraBajTe pu3uKe KOjUMa je Hall OpraHu3aM H3JI0KEeH
cBakogHeBHO. Kao mpeBeHTHBY 3a jauame OpraHu3Ma y 3UMCKHM MecelruMa KOPUCTHTE

MNpUpOIHC BUTAMUHC, qajeBe, COKOB€, KOMIIOTC.

V3 momoh nipupoze 1o 31apaBbal

93



OcBpT HA MelIABUHY OMJbAKA MOPOTUB XeJUKO0aKTepHja U HA IiIyhHM yaj

Cranko Maguh!*

"*Vnuna Bepunosauku myT, 6poj 245, 18300 IMupot, Cp6uja,
ten. 010 314 324, mo6ten. 066 026881

Kbyune peun: Ctapa niaHnHa, 4ajHe MEIIaBUHE, XeIUKoOaKkTepHja, IiayhHu 4aj

Pohen cam y cery Toruu 1o 1952 roaune. 3a 1eKOBUTO OUIJbE CaM Ce 3aMHTEPECOBAO Ipe
BUIIIE O] JABAJIECET TOJMHA, KaJla caM I0oYeo J1a MpojajeM 4ajeBe Ha MUPOTCKOj mujamu. [Ipe
JleceTaK TOAMHA YWIAHUO CaM ce y yApyXeme ,,CTapa miaHnHa™, Ha YMjUM CacTaHIIIMa caM Off
YJIaHOBA yJpyXelma W Ha Ipe/laBamuMa, Kojeé CMO mocehuBaiau, joml JocTa TOra Hayyuo o
JIEKOBUTOM OMJbY M HEroBoj ymoTpebu. Tama caM cro3Hao M pelente 3a CIpaBibalbe YajHUX
MellIaBUHa, npe cBera o Hukose Panunha, Tanammer npeaceHuKa yapyKemba.

Jlobno cam mO3WTHMBHE TOBpaTHe WHGOpMaNHje Oa JbyAHW, KOjUMa caM IpOJaBao
OCYIICHO JIEKOBUTO Omibe ca CTape IiaHUHE, IPe CBEra YajHe MEIIaBHHE.

Kena cpenmux roguna, u3 [lupora, npenena mu je cneaehy uadopmanujy. [Iperxomne
3UME y3UMalla je aHTHOMOTHKE MPOTUB XenukoOakTepwja. MelhyTuMm, oBa Tepanuja HHje Onia
yCIIEIIHA, jep ce oBe 3uMe OosecT omeT nojasmia. O MeHe je Kynuia OubHy MELIaBUHY NTPOTHB
XeIHKoOaKTepHja, Koja je nmasa ycrexa y 60pOu MpoTHB OBE TBPIOKOPHE OOJIECTH.

Oga MemaBuHa nma cienehu cacras:

- HaJ[3eMHH JIeO BPaHUJIOBE TPaBe,

- HaJ3eMHH JIe0 MEeTPOBIIA,

- JmcT OpycCHHUILE,

- nmct 6ene Opese.

[Tpunpema u ynorpeda MemaBuHe MPOTUB XEITHUKOOAKTEpHja:

Tpu cynene kammke npenutd ca 600 ml kumyhe Boxme. IloxionmuTH W HakoH JBa carta

npoueauty. [lonmuTt y Tpu jennaka oopoka y JgaHy, Ioja cata mpe jena.

[Tnyhnu yaj, koju Takohe mpojaajeM Ha MUPOTCKO] MUjaIH, UMAOo je J0 cajia 10cTa ycmexa

y nedemy Turyha, Kao rociennia KopoHe. MemaBuHy Hapydyjy W Jbyau u3 beorpama, HoBor
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Cana u 1pyrux rpajoBa, KOju Cy ca3Haiu 3a Moj Opoj TenedonHa nmpeko Jpyau u3 [lupora, myrem
MOj€ BU3HT KapTHIIC.
[Inyhuu yaj xoju cupasibaM o1 6usbaka ca Ctape ruiaHuHe, UMa ciefiehu cacras:

- JIACT mojdena,

- IIBET jaropuyeBUHE,

- IIBET 30Be,

- JIACT W LBET OeJIor ciiesa,

- JIUCT W IBET LIPHOT cJie3a,

- HAJ3EMHH JIe0 MajKHHE JYyIIUIIC,

- HaJ3eMHH JIeO TUMH]jaHa,

- HaJ3eMHH JIC0 MUJIOAYXa,

- JiecT OOKBHIIE,

- LBeT ¥ JUCT x)anduje,

- qmct wiyhmaka,

JIECT W IIBET BPAaHWIIOBE TPaBe.

[Tpunpema u ynorpebda miyhHor 4aja:

Tpu cynene kammke MemasuHe penuty ca 600 ml kunyhe Boze. [lokmonut u octaButu 30
MuHyTa. [IponienuTy 1 muTH nocie jena. Moxe ce 3aciaJiuTH MEIOM U JTUMYHOM.

3a ucre cBpXe, NpernopydyjeM Jia ce KOPUCTH U JeTHOKOMIIOHEHTH 4aj 0JT MUJIOAyXa, a MOXKE

U J1a c€ KOMIIOHYj€ ca MOMEHYTOM MEIIaBUHOM ITyhHOT 4aja.
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Cl'[paB.TbaH)e MeJIeMa

Henan Myuuh'*

I*Vnuna Kmaxesauka 6p. 4., 18300 ITupor, Cpbuja,
M00. Teir. 061 20 11 704 wmm 061 15 10 343 uium 064 55 77 873

KibyuHe peun: MenemMu, THHKTYpe, HEYTPAIHU T'elIOBH, KpeMe

Pohen cam y [Tupory 1960. ronune. busbke 3a dajeBe cam nmpukymsbao ox 2007. mo 2015.
roauHe. HakoH Tora caM moveo Ja crpasjbaM OMJbHE MelleMe.

O naumHy crnpemama u ynorpebe Omsba Hayuno cam cienehe. YajeBn mory ma ce
cIpeMajy Ha TP pa3IuunuTa HaunWHa!
KyBameM (0/1Bap) — OUJbKE Ce KyBajy OJ1 5 MHHYyTa JI0 jeTHOT carta,
nH(QY3UjoM — OUJBKE CE MPEIIMBajy BPEIOM BOJIOM,
MareparmjoM — IoTarameM Oubaka y TeUHOCT (XJIaiHa BOIA).

TUHKTYpE U MeJieMe CIpaB/baM O]l CBeKUX MM CYyBUX OMJbaka, ainu venthe o cBexux. 3a
CIPaBJbabe TUHKTYpa KOPUCTUM cliefehe OMIbKE: KaHTapUOH, HEBEH, TUBJbU CPEMYIN, TaBes,
Xajryuka Oena TpaBa, )KyTO UBAHBCKO 1Behe.

TuHKTYpYy TaBe3a crpaBibaM O KOpEHa TraBe3a M MPEenopydyjeM je 3a 3apacTame KOCTH]Y
mocje Tmpernoma, NMPOTUB OTOKA, peymaru3sma M 0ojoBa y KMUMH. MereM raBe3a M THHKTYpa
raBe3a Tpeda J1a ce KOPUCTE YIOPEIOo 3a CKUIAalke OTOKAa HA PYYHHM W HOXHHM 3TJI000BHMa U
muimhuma. PesynraTi cy BUIHU Tocie TpBe yrnoTpeoe.

TunkTypy Oene XajayiKe mpaBe MPernopydyjeM MPOTUB OCTEONOpo3e, 3a YTpJbaBame Ha
obosena MecTa. Y3 TO ce IHje U 4aj MPOTUB OcTeonopo3se. Menem o1 Xajaydke Tpase je 1odap 3a
pane u unpeBe. tberoBom ymorpebom pane Opxke 3apamhyjy. OcuMm TOra, JUCT Xajaydke TpaBe
MOXe Jla C€ caMeJbe U Jla ce HaIlpaBH Tpax, I1a J1a Ce MOCUIIajy THOjHE paHe.

Mernewm, Koju cripaBibaM O] KyTOT MBamCKOT IBeha, m106ap je mpoTuB 00JI0BA Y KUYMH.
Ocum TOTa, O JKyTOT MBAaKCKOT I[Beha ce muje 4aj 3a MITHTACTy JKJIE3Ay W 3a MpOCTaTy, a

Hocrienlyje 1 u3lyunBame Mokpahe.
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[Tpunpemam THHKType MPOTHB CBpada KoXke ca MOCEOHUM JO0JaTKOM, Kao U yJba U Kpeme
IPOTHUB TICOpHUja3e U eKIeMa, epyTama KoKe, THOJHUX paHa, YupeBa.

Takohe cmpaBibaM THHKTYpE 3a pacT KOce OJ IPBEHOT KpoMmmupa. Y THHKTYpeE 3a pacT
KOCE yJla3u M py3MapHuH, 3a KOjHU je JOKa3aHOo Ja rocrermlyje pact koce. Ocum Tora, py3sMapuH
MoXke Aa oamaiihyje Koy M Ja ce KOPUCTH MPOTHB cBpaba Koce. [[ejcTBO ce 3acHMBa Ha TOMeE
Jla Py3MapyH MOCTICIYje IUPKYJIAIN]y Y KOXKH TIIaBe.

CrpaBbaM HEyTpalHE TeloBe, y Koje yOamyjemM TuHKTYpe. Heytpamne remoe
npenopydyjeM MpoTHB 00J0Ba, peyMaTu3Ma, MPOTUB OTOKA 3rJI000Ba, MPOTHUB €KIeMa, IPOTHUB
rcopujase.

Jla moMeHeM U Kpemy 3a CHHYCe, KOjy CIIpaBJbaM O] €yKJIMNTyca, a MaXe ce Ha KOpEeH
Hoca. OBa KpeMa IOMake U MPOTHUB IT1aBOOOJbE, 32 OCBEKABAHE, KOHLIEHTPALU]y U OUCTpeme

MUCIIH, a Y TOM cnyqajy C€ MaXX€ KOJ CJICIOOYHHUIIA U OKO Bpara.
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O cBoM 0aB/beBY JTICEKOBUTHM OM/bEM, €2 OCBPTOM HA NIPEBEHTUBHY MCXPAHY Y

O0opOu npoTus mehepue 6osecTn

Tomucaas Crojanosuh - Toua'*

1%V nuna Tpehu nyk, 6poj 14/1, 18300 Iupor, Cpouja, Ten. 010 319 862, mobTen. 063 8383970,

e-mail: lek.bilje.toca@gmail.com

Kisbyune peun: Crapa minanuna, 6epba Ousba, mehepna 6osect

Pohen cam 01.01.1951. romune. Ilocenyjem cpeamy ctpyuny crnpemy. Jlemora Crape
IUIAHMHE, Kao M Jby0aB mpema IpUpPOJM HaBeje Cy Me Ja ce 0aBUM TpaBapCTBOM CKOpo 25
roauHa. Y MOYeTKy caM Opao JNEKOBUTO OWJbE, KOje caM MpOJaBa0 Ha BEJIHMKO, a KAaCHHjE, KaKo
caM ce ycaBplllaBao U y4uo, TI0Ye0 caM CaM Ja MaKyjeM 4ajeBe U ImpaBuM Meseme. buibe 6epem
nckJbyunBo Ha CTapoj IuiaHuHM, HAa MecTuMa Apoume, Konpen, babun 3y0, Murop...

Tpase ce 6epy TOKOM ILiesie TOJMHE Y 3aBUCHOCTH OJ1 BPCTE, OJHOCHO J1a JIH je Y MUTamy
KOpEeH, JHCT, IBeT win mioa. Hekama HameHckun kpeHem y OepOy 3a oapeheHy BpcTy, anu
BehnHOM OepeM OMJbe TaKo MITO KPEHEMO Y MIETHY ca Kojerama yXuBajyhu y mpupo/u, a 3aTuM
HaWIa3uMO Ha pasjIMyuTe BPCTE KOje 3HAMO, ajli U HeKe HOBE, IITO HAc Tepa Ja MPOIIUPUMO
CBOja 3Hama U yCaBpIIaBaMoO Ce. YTIAaBHOM TO PaJMMO Y capambH ca Konerama u3 MHactuTyTa 3a
nmpoy4JaBame JiekoBuTor Omsba ,,JIp Jocud Ilamumh™ w3 Beorpama, a mamm mpodecopu cy
CnaBospy0 Tacuh u Hebojma Menkosuh.

ITo3najem mipexo 150 Bpcra Omsbaka. YTiiaBHOM OepeM TpaBe KOje Cy MU HEOIXOJIHE 3a
CIpaBJbalkbe MeJeMa, TUHKTYpa M YajHUX MEIIaBHHA, U TO 3a JICUeHE XEMOpOHWJa, MecKa U
KaMeHa y OyOpery u ’Ky4HO] KecH, nujabereca, OakTepuje KaHAWAa U elepuxuja KOoJH, JIeUeHe
npocraTe...

On 2008. romuHe, CTaJIHM caM Y4YeCHUK beorpajackor cajMa JIEKOBUTOT Owiba W
xoptukyntype, Hwumkor, bopckor, Herorunckor, 3ajewapckor um cajma y Coko OambH.
MortuBanujy 3a 1ajbu pajg MU /1ajy JbyIU KOjUMa caM MpOAaBao 4ajeBe, a OHU M€ U J]ajbe 30BY 32

HOBE KOJIMYMHE U 3aXBaJby]y MU C€ Ha TTOMONH.
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[Tocenyjem ceprudukar on Y apyxema 3a jekosuto o6use Cpowuje ,,/Ip JoBan Tymakos* ox 2009.
roJuHe o yyemhy Ha oOyllM O CaMOHHKJIOM OuJby Ha MaHuecranuju ,,CB. JoBan busbobdep* -
Coxkobama 2009, kao 1 moTBpAy 0 00yIM caKyIybaya U MO3HaBajala JeKOBUTUX Onsbaka. OOyKy
cy crpoenu: Mapko bybama 10O u CnaBospy6 Tacuh, MHCTHTYT 3a mpoydaBame JIEKOBUTOT
ownpa ,,Jlp Jocud [Manumh®.

3a TIpeBEHTHBY W Jieuewe IiehepHe 0oJiecTH HEOMXOAHA je aujeTanHa ucxpaHa. Huje
BaXHO Y3MMame caMo JieKoBa Beh ce MOpa ma3uTH Kako Ha KOJMYMHY Tako M Ha CacTaB XpaHe.
HeomnxoaHo je cmamutu cBe mto nosehaBa HuBO miehepa y KpBH: yribeHe Xujapare, HapOuuTO
mehep, cnatkwuie, Xjaed, TeCTEHHHE, KPOMITHP U CBE IPyre HaMUPHHIIE KOje caapke CKpoo jep je
OH M3BOp TiIykKo3e. Tpeba jecTH IITO MOCHU]Y XpaHy, MHOTO ToBpha U TO CBEXer, KaJ rof je TO
moryhe. I'poxxhe je jak u3Bop riaykose, na ra Tpedba mzberaBatu. Ocrano Bohe, Koje HE CaapKu
BohHu mehep Moxke ce jectu 6e3 onacHocTH. bopaHuja, 3eeHu macysb 1 rpax Mopa OUTH IJIaBHA
OusbHa XpaHa nujadbernyapa. Kopuctutu ajBap o IjpBeHEe mampuke, mapaaaj3 y oOJImMKy mupea,
[PHU ¥ OCITH JTyK, MEPIIyH. YMecTo KpoMiupa KopuctuTr kprose undoke (Helianthus tuberosus

L.
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Besnku Kopak Ka 3paB/by M3JIACKOM y PUPOY 32 6epOy Ou/ba M IIYMCKHX

IJjioaoBa

Cpehko Cranojesnh'* Cexperap Yapyxema 3a 1eKoBUTO Ouibe ,,CTapa mianuHa® — Ilupot

%V nuna Kmasza Munoma, 6poj 4, 18300 Iupor, Cp6uja, Mo6. Ten. 065 3339234

Bunen {umutpos, Ilpencennuk yapyskema 3a JIeKoBUTo 6uibe ,,Crapa mianuna™ - [lupot

Vauna Omnanuuackux 6purana, 6poj 73/5, 18300 ITupot, Cpouja, mo06. Ten. 064 9429291

Cpehko CranojeBuh’ imam 66 roguna. [lensnonucanu cam crapemuna Bojcke Cpouje.
AKTHUBHO ce ApYyXuUM ca OubeM u npupoaom npeko 20 roauna. JKusum y I[lupoty ox 1975.
TO/INHE.

Kpo3 00yky BojHUKA Yy MPEXKHUBIbABAKY Y MPUPOAH, IO OJIACKY Y MEH3U]y HACTABHO CaM
na ce 0aBUM W OWJbEM W IJIaHWHAPEHEM. buibe cakymbaMm y MamUM KOJWYMHAMA 3a CBOje
nmoTpede 1 3a moMoh pyruma.

busbe cakymspam cByZa OKOJIO IIa CBE JI0 CpICKo-Oyrapcke rpanune. Hema namopa Beh
caMo yxuBama. [lo3HajeM MHOTO JIEKOBUTOT OMJba U Tiedypaka. Hajuemnhe ce 6aBuM miednkama
3a TpocTpaTy, OuMbeM 3a YMHUpEHme, 32 CHUKEHE KpPBHOT TNPHUTUCKA, MPOTUB aHEMHje, 3a
OJIBUKaBambe O] MyIICHa U Y APYTe CBpPXE.

CamocranHo HHcaM u3iarao Beh ca uiaHOBMMa YIpyXKema 3a JEeKOBUTO Omibe ,,CTapa
wianunHa“ y [Tupory, Cokobamu, Humry, 3ajeuapy, bopy, beorpany, utn.

On myMmMcKHX TUIOJOBa OepeM japaluky, jaOyKy, KpPYyIIKY, MYKUEY, OpEKHibYy, IJIOT,
HIMITYPaK, TPHUHY, Jaroy, KyIIUHY U Jp.

CamumM m3mackoMm 3a 6epOy Ousba M IMIYMCKHX TUJIOJI0OBA HAMpPaBWIM CTE BEJIMKH KOpaK Ka
00JbeM 37IpaBiby, jep KpeTame Harpalyje opranuzam Ja ce 3apaBo oceha u 60sbe usriena.

Nwmam ceprudukar on Yiapyxema 3a JekoBuTo 6umibe ,,Jlp JoBan Tymnakos™ — Cokolama
on 2011. romuue. Nmamo capanwy ca HMucturytom ,Jocu¢ Ilanumh™ um ynpyxemuma 3a
JneKoBUTO Omibe, muenapuma u CaseromaBHOM ciyx0Oom u3 Ilupora, xkao u ca Hlymckum
razauHcTBOM [TuporT.

Yo6ynyhe 6u Tpebano na rpajcke CTPyKType BUIIIE yBa)kaBajy areje HalluX YIpyXKema 3a

O4yBal€ ) KUBOTHE CPECAMHE, IITO A0 CaJia HUCY YMHHAIIC.
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HIuTrake meuypke

IMo/ssonpuBpeano ra3auncteo Hukosnos

yi. bopauka Op. 14, 18320 {umutpoBrpan
Temn. 060/502 60 25 JIparan; 060/360 61 41 Anrenuna

e-mail: shiitake.dimitrovgrad@gmail.com
Instagram: shiitake pecurke

Facebook: Sitake pedurke - Poljoprivredno gazdinstvo Nikolov

[ToswonpuBpenHO razauHcTBO HuMKOMOB M3 JluMuUTpOBrpama modyeno je ca MpOU3BOIHOM
muTake nevypaka y gedpyapy 2007. rooqune.

Tana cmo npBe cyrncrpare MMTAKe NeuypKe yOauwin y jeHy Maly HOAPYMCKY IIPOCTOPH]Y
0]l JleceTak KBajapaTHUX Mmerapa. Cama mjeja 1a ce 6aBUMO MPOM3BOIHOM INeUypaka JaThpa u3
1995. roqune, anu Taja HUCMO TUTAHUPAIH J1a TO Oy/ly IIMTaKe.

Ha camoM moueTky mo HaroBOpy IpHjarejba IOYEIH CMO Ca CTO CyICTpara W OWIN
npe3anoBosbHU. Beh crneagehe rommHe cMO mpommMpuiIM  TPOM3BOAKBY Ca  JOII  jJEIHOM
MPOCTOPHjOM, a M HAYUHJIH JIa CIIPEMaMo CBOj€ CyTICTpaTe WiH OapeM MUCIHIHN Ja CMO HayYHJIH.

[Toce 6e30poj rpemaka y MpUNIpeMHu W UCTIpaBJbambha UCTUX, CTUTJIM CMO JI0 HUBOA Kaja
MoOkeMo pehu 1a uMamMo KBaJIMTETHE CYNCTpaTe M U3y3eTHE IeuypKe, Koje CMO y3rojuiu 0e3
yrnoTpebe xeMujcKkux cpencraBa. CTalHUM yjarameM cMo rmoBehanmn W yKymaH KamamuTer
npousBoame Ha 1000 cyncTpara MeceqHo.

[uTake mnedypke MPOM3BOJMMO Ha XPAaCTOBO] MHUJbEBHHHU, 0€3 YIOTpeOe XEMHjCKUX
cpexacraa. CaM mporiec MPOu3BOIKE O/IBHja CE Y HEKOIUKO UKITyca U O] peH/amha MIJHEBUHE U
3acejaBama J10 came 6epoe mpohe u 10 Tpu Mecena.

I'seuBa shiitake (Lentinula edodes) wma BenuKy HYTPUTHBHY BPEIHOCT M MEIUIIMHCKA
3HA4aj.

[Iurake 3HaTHO MoBehaBajy cHary M BUTAJIHOCT Opranu3Ma u omoryhasajy aa ce oa0paHu

0J1 BeJIUKOI Opoja opraHckux nopemehaja. JarmaHcku M aMepUuUKM HAyYHHUIM Cy YTBPIMIN J1a
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CMamyjy xoJyiectepodl U mmehep y KpBH M MMajy aHTHKaHIIEPOTEHO JI€JCTBO. YCIOpaBajy pacT
KaHIeporenux hemuja nedenor upesa, jerpe, nojke. CTUMYNHILY TPOAYKIU]y UHTepIeyKuHa 1 u
2 xoju crtBapajy Mmakpodar, npupoany hemmjy koja je ybuna tymopa. Meby nexoBuTuM
CyICTaHIIaMa HapOYUTO CE€ MCTUYY JBa mojucaxapuna — jdeHtuHad u AC2P. Illurake campxe
MHUHepaje: Kanujym, Gocdop, reoxhe, maruesujym, kanujym, ceieH. borare cy u BUTaMUHHMA:!
A.B1, B2, B3, B5, B6,B11, B12, C, D, El, F, PP, K. Cagpsxe cBe eceHIijaHe aMUHOKHCEITHHE
1 OMJbHA BJIAKHA KOja MMajy BaXKHY YJIOTY 3a TIpoOaBHU cucTeM. JIHEBHA 71032 y JICKOBUTE CBPXE
je jemHa cymeHa KallMKa camJIeBeHE IIMTakKe, ajld ce MoXKe KopucTuth u Bume. lllutake
OMOpaBJba JETPy M IMAaHKpeac M peryiuiie KpBHU mputucak. lloactuue nupkynanujy KpBU.
[TpeBeHTHBHO ce KOPUCTH KOA MH(pakTa Muokapaa. Jleun mpexnany. bpojHum ncnutuBamuma
ce JIOLUIO 0 3aKJbydKa Ja JIEKOBUTOCT OBE I'JbUBE MOTHYE IPE CBEra OJf TOra IITO Caap Ky
JICHTUHAH TOJIHMCaxapuj KOjU jaua UMYHHUTET.

Haj3nauajauja u HajOIAroTBOPHH]ja yJIOTa MIMTAKE j€ IITO C JeJHE CTPaHe MOJACTHYE UMYHHU
CHUCTEM OpraHusma, a ¢ Jpyre CTpaHe MMa W JUPEKTHO AHTUBHUPYCHO, AHTHOAKTEPH]CKO WU
anTuQyHrunuaHo aejctBo. Caapxu 12-15% OenanueBuna, 1,5-2% wmactu. [Ipumemyje ce
MIPOTHUB I'0ja3HOCTH.

JlexoBuTa CBOjCTBA MMa W KOJ HEypacTeHH]e, MHCOMHHU]jE, PUHUTHCA, Pa3HUX I[PEBHHUX
obosbema. J{oOpu pe3ynraTH Cy MOCTHUTHYTH U Y JIeUely XelmaTHTHCa, OPOHXMUTHCA, CPUaHUX
obosbema u anepruja. Kao mpeBeHTHBa M 3a mMoOoJbIIaKkE OMIITET CTalba OpPraHW3Ma IIUTaKa
nevypKa je BeomMa 3HauajHa 3a jauyamke NMMyHHUTETa KOJ 0co0a Koje Cy HCHPIUbEHE MOCIOM, KO
XPOHUYHOT 3aMOpa U I'PO3HHUIIE.

Yobuuajena onesna 0oza y npesenmusu je 1 epam cyse wiumaxe OHe8HO, a Mepanujcka 003a
je 9 epama cyse unu 100 epama ceedxnce wiumaxe.

CBexa meuypka MIMTaKe je BP0 apoMaTH4YHa M YKyCHAa U MOXKE ce TPUIPEMATH Ha pa3He
HauMHe: Kao cyna Wi yopba, Ha rpuily, JMHCTaHa, 3a MULE, Y TPOjH, y MUTaMa, Kao coC y3 Meco,

UTI.

,,Heka xpaHa Oyze TBOj JieK, a JIeK TBOja XpaHa“* — XHUIIOKPUT

102



IInanuHapcko ApyIITBO JenalHuYKa KIucypa

HUcempaosrcusauka cmanuya Jerawnuya
18206 Jenamrauia, Hum, etnotragjelas@mts.rs, ten. +381 64 99 08 307

Cajt: https://sites.google.com/site/istrazivackastanicajelasnica/

Facebook : UcTtpaxxuBauka cranuma JemamHuia

12. 05. 2021. 6p. 23/21

AxktuBHOCTH UcTpakuBauke cranune Jeaamuuna y nepuoay 2006 — 2021.

Hayunu caser Ucrpaxkupauka cranuia JenanHuia
IIpencennux IIpencennux
npo¢. 1p Munusoje Mahejka Jbybucas CrojanoBuh, npod. reorpaguje

3umcku u nposaehuu cemunap 2006. [Tporpam 3amruTe CTaHUIITA JEKOBUTOT OMJba U €AyKalHja
Oepada JIEKOBHTOT OnJba
- TIpod op Kusopax Maptunosuh : Jerawruya — npupoonu npocmop Kpo3 MuieHujyme
- TIpod ap Cnac Cotupos : Ilpupoor. epeonocmu Cuhesauxe Kauc. u muxos8a 3auimuma
- Ipod np Hosuma Panhenosuh : buwnu céem Cyse nnanune u Cuhesauxe kiucype
- Ilpod np PaguBoje Manuuh : Hempaswcusarwe exonozuje nacemwa y 3onu Jerawnuuke u
Cuhesauxe xkaucype u Kynosuuxe nospuiu
- Muwopan Jlumuh, cren. Ba3ayx. MeaunuHe: 30pascmeenu 3nayuaj 6opaska y npupoou u
Hcxpana y npupoou — jecmuso 6ume (0nsbe, IyMCKH TUIOJOBU U KHBHU CBET)
- Axagmemuk mpod nap [parocnaB IlejumnoBuh : Jlexosumo o6uwe Cmape nianune,
Jenawnuuxa u Cuhesauxa kaucypa (mpruMeHa Ousba 3a MelieMe, THHKTYpe U YajeBe)
- Ilpod ap PamuBoje Manuuh, nmpod np bojka bnarojeBuh, Jlanuno Pamuh, JbyOucas
Crojanosuh: Hcmopujcko - emnonowke kapaxmepucmuxe Cmape nianume
- IIpod. ap Pajko Bunanosuh: 'eoepaghcro — mypucmuuxe epeonocmu Cmape nianute
Cemunap 2007. Cmapa nnanuna — ceno Jlojkunuu — (800 m.H.B, 40 kM ox [Tupora)
- Ilpod np PamuBoje Manunh: Vpeherwe emno-exo cena y napkosuma npupooe
- Tlpod. ap Jbyouma MubkoBuh: Cmapu apxeonrowku ioxaiumemu

- Mp Munynka Mwutuh, Jlanuno Paguh: /3 napooune pusnuye
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- TIlpod nmp Xpucrtusoje Ilejunh, JbyObucar CrojanoBuh: [lomonpuspeda u cero —
mypucmuuka éanopusayuja (CEOCKH TypH3aM U 37paBa XpaHa)
Cemunap Jleckonait, 2008/2009: Ooporcusu pazsoj ceocke cpedune u cmaHuwma 1ekos. ousa.
Cemunap ITapahun, Bpeno I'pse, 2013. IIpupoono-eeocpagcro-eecemayujcke kapakmepucmuxe
u emno mpae Jyeoucmoune Cpouje u nexosumo oumve u Hapoona meouyuna Jyeoucmoune Cpouje
(Ip Mapwuja Mapkosuh: O6naswarve éecemayuje Ha noscapuwmuma npeoera Cmape nianuwe),
VY nepuoay 2006-2017. - 25 cemunapa ( 670 yuecHuka).

Hcmpaoicusauka cmanuya Jerawnuya ca MwunHucTapcTBOM 3a nujactiopy CpOuje
opranuzoBana 2009. Jlemmwy wxony — exko kamn — Ynosnaj 3emmy ceojux npeoaka, ca
kaOuHeToM rpasoHadenHuka Huma — 2011. ogpxana je Jlemma exo wkona — ocauxajmo Cpoujy
n 2010/2012/2014 Jlemma exo wxona — ynosuaj Cpoujy (yaectBoBaio 3145 ydyecHuka).

Ca MunucrapcsoM ¢unancuja — Cekrop 3a Typuszam Cpbuje, 3a ommtuHy ['aymn Xas,
2013. mpojekat Mana wxona mypusma, emHo mpaad, 1eKo8umoe ounsa u HapooHe MeouyuHe.

Hp Mapuja Mapkosuh u Hempasicusauka cmanuya Jerawnuya - 2020: Tlpojekar: Masa mkomna
JIEKOBUTOT OMJba M JINKOBHA KPEATUBHOCT yueHWKa (ydenihe 238 ydeHUKa M HACTAaBHHKA).
Hcempaoicusauxa cmanuya peanusyje 00pa3oBHO-€KOJIOUIKO-PEKPEaTUBHH IIPOrpaM ca U3jeTuMa
U TepeHCKUM pajioM. Y Toky 2012-2021. roa. opranuzoBana cy 72 npenaBamwa y Huikum Ol u
CHI u peanuzoBana cy 60 uznera ca TepeHCKUM paaoM (3461 ydecHUK).

Hcmpasxcusauka cmanuya capalyje ca I'eorpadckum wmHcTHTYTOM ,JoBan IlBujuh*
CAHY beorpan, [IM® y Humry, Tpu HUIIKE TUMHAa3uje, TPH CPEAIbE MIKOJE M IIECHAECT

HHUIIKHWX OCHOBHHUX IIKOJIA.
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Ykparko o Hama: [losbonpuBpeHO ra3IMHCTBO ,, bUBLONPOAYKT*
Hparan Jumutpos'”, Urop JTumurpos'
*Temcka 6.6., [Tupot, Cpbuja
010371254, 066 371 254, 064 120 18 79

[Hoponnuno mnpenysehe ,bwwonpom* je ocHoBano 1996. rommne, a kacHuje je
NPEUMEHOBAaHO Y ,,busborponaykt™, ca cegumreMm y Temckoj. ¥ modeTrky ce OaBWIIO OTKYIOM
JIEKOBUTOT OMJba M TIEUypaKa, a pa3BojeM je IMOoYelio ca MpepajoM UCTOTa Y BULY MOIYIIPOU3BOIA
U TIPOM3BO/IA.

Omnpenespeme ,,bUbonpoayKkTa™ je cTaiHo ynarame y HIMPEeHe CBOT MOCIOBama. TakBo
onpesie/bekbe je YTHIAIO Ja MOCTaHe 3HayajaH NMPUBPEIHU YYECHMK Ha TpxuiuTy. O ToMe
cBeoue OpOjHM PEHOMHUpAHHW KYIIM ca Kojuma capal)yje HyKM HH3 TOIMHA M IPEKO CTO

KooIiepaHaTa I[O6aBJ'ba‘-Ia CHUPOBUHE.

o3 Ukratko o nama,

Porodicno preduzece “Biljoprom™ je
osnovano 1996 god. kasnije je
preimenovano u "Biljoprodukt’, sa sedistem u
Temskoj. U pocetku se bavilo otkupom
lekovitog bilja i pecuraka, razvojem je pocelo
sa preradom istoga u vidu poluproizvoda i
proizvoda. Opredeljenje "Biljoprodukta’ je
stalno ulaganje u sirenju svog poslovanja.
Takvo opredeljenje je uticalo da postane
znacajan privredni ucesnik na trzistu. O tome
svedoce brojni renomirani kupci, sa kojima
saradjuje duzi niz
godina, i preko sto
kooperanata
dobavijaca
sirovine.

Drobilica za
korenove i plodove

Separator za
lekovito bilje
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IpuJior 3. 3axBaJIHOCT 3a CIOH30PCTBO

Bunapuja Munanosuh

3axBasbyjemo ce Bunapuju Mwmmanosuh u3 Cypayka Ha CHIOH30pPCTBY.

,»Ha >kuBomucHOj nutuiy mnopen JlyHaBa, map JeceTHHAa MeTapa BHCOKO] Y CPEMCKOM
ceny Cypayk, cmectiwina ce BuHapuja MwunaHouh. Bmacauk Bunapuje Jlejan MwumanoBuh je
2008. roguHe no1Iao Ha UAejy Aa 3acaj 0J1 HEKOJIMKO peioBa BUHOBE JI03€ MPOIIUPU Ha MPEKO 5
XeKkTapa nopimmHe. Ornpeaenuo ce na ys3raja Oerne copre o1 Kojux he HacTaTH YKyCHa BHHA
Cuna, HeorutanTa, Mtanujanku pusnuHr, a o upserux coptu [Ipodyc u dpankoBka. Bunapuja
MunanoBuh je TOIJIOM ONEKOM W CTUJIOM Tpajihe 3rpaje BUHApHUje JIOHEeNa IIMEK CTapux
BpeMEHa M Tpolieca Mpou3BoAme. [Ipexko Tpema MHMPOKOr Ja MOTY Ja CTaHy HPUKOJIHIE ca
rpokheM BHHCKa IpuYa yBOJIM HAc MOJI CBOJOBE BUHAPHj€ y KOjOj C€ OHA IIejla OJJMOTaBa — O]
rpo3aa o yame. MojaepHe MallMHE, TaHKOBM W IYHWIMIE, MaralHu ca amOanaxom,
KaHLeapyje, 1a BUHCKA apXuBa, KOHAYHO U MOJpPYM, ca MECTUMa pe3epBUCaHHUM 3a Oypai, Te
Kao KpyHa CBera JeryCTallMOHa caia y KOMOMHAIMjH APBO, LIUTJIa, MeTal, cjaj cBeha 1 HapaBHO
ykyca BuHa. Kana je Bunapuja moamzana 2010. rogune ias je 6uo na xamanuret 0yae 60 000
JUTapa, ald ca HOBUM TEeXHOJOrHjama Ta Opojka tpeba ce momneru Ha 100 000 nurapa. Kako Ou
BHMHA O] ayTOXTOHHMX COPTH NpuOImkuia myonuny, Bunapuja MunanoBuh gecTo je oapeauiire
MHOTHX BHHCKHX Tparaya, Ipe CBera BHHCKHX TypucTa. Peakiuje oHMX koju 0e3 mpenpacyna
npobajy BHHA J00HMjeHa oA ,,MHCTUTYTCKUX COPTH Cy BHILE HEro HO3WTHBHA, jep MOr0TOBO
CTpaHIIM HEMajy MPWIHKY J1a 1mpo0ajy HEemTo cacBUM aomahe, JOK OHM KOjH 3HAjy /a je ped O
CWJIH, HEOIUTAHTH WJIHM MpoO0ycy uecTo uMmajy Beh msrpalheHe craBoBe 0 BUMa U BPJIIO UX TEIIKO
Memajy. Y CBaKOM CiIy4ajy y BUHHMMa O]l JoMahuX COpTH KOja Cy HacTaja yKpIITAamheM CBaKakKo
He Tpeba TpaXUTH TParoBe HEKHUX Mpehammux JnHuja, Beh Tpeda J03BOJUTH HOBHM YKyCHMA,
JOTyIIEe jOII MIIaauX BUHA, U3 BUHApHUje y CyplyKy Ja NMOKaXy y Yallld U Ha HeMIly IITa 3Hajy.
Lpseno BunO IIpobyc, kao u 6ena BuHa Cuna u HeortanTa, HOCHOIM Cy HEKOJMKO Menaba 3a

KBaJIUTET.
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Ipuior 4. Manactup Csetu ['eopruje, Temcka, [Tupot

ﬁ%i%ﬁ%9%%%§%i%

§ Jo6pomonum y Hairy CBCTMH:Y'

Mamnactup Cs. BMu. Teopruje, XIV ek
18355 c. Temcka, [Tupot, Cpbuja

Ten: 010/371-315

CrapemnHa - Virymanuja Edpocunuja

+ + +

YV MaHacTHpy ce mpaBe TEKOBY MO CTapHM
PYCKMM pellenTiMa 3a:
-[IcopHjasy, Xepriec, ONeKOTHHE, paHe

LA RERELL R
ﬁ%ﬁﬁ%ﬁ@

-KOJKHe anepruje, unpene, I/bIUBHLIE, TOCEKOTHHE estoy

=X, -Xemopoitje, BeHe, Opazasiile, posatey 'L
oo -CHHYce, 607I0Be yXa, JeKyOuTHC, eKleMe o
gﬂ -oTaflake Koce, NepyT, anonennjy %

-ceGopejy, cBe BpcTe OyOymbuLa
-ICPMATUTHC, ACUNI AEPMATUTHC

it

-¢prexe no Ly, cBe BpCTe OKM/BAKa O

. - R = A
-yjezie Kprie/ba M MHCEKaTa, peyMaTcke 6onose... e S,

~im Y MaHacTHpY ce IPOU3BOJIM 110 BEKOBMMa O YBAHOM

P MaHACTMPCKOM pelenTy cTapa IperevyeHniia, U/bUBOBULA -

N

¥, Manactipka u 3natHe Kanu Jlyme - Jlymesava.

Bl

W

+ + +

Cpe undgopmaiuje 1 caBeTe y Beay TeKoBa MoKeTe 106uTH
na Gpojese renedona: 010/371-315; +381 65/267-36-73 (viber)

Op 09 go 16 yacoBa pagHMM JTAHOM.

Op 11 o 16 yacoBa HeJe/bOM M MPASHUKOM.

Monumo Bac na ¢Boj gonasak y MaHacTup paan npeysumarba

JIeKOBa YHaripe HajaBuTe TeepoHoM. XBa/la Ha pasyMeBamwy. ¥

s
Pt 0 et

,%%%
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e

Hexka cre 6narocnosenn og bora u Cseror hopha %"E
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"
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HpwuJor S. 3axsannoct ['pany [IupoTy ka0 NOKPOBUTEIBY CABETOBAKA

O6jassprBame 300pHUKaA pe3umea je huHaHcupaHo u3 oyuera ['paga [Tupora.

Y ume UctpaxuBaukor npymtsa ,.badbun Hoc“, 3 Temcke kon Ilupora, MHCTHTYTA 32
nrymapceTBo u3 beorpana, kao U CyopraHu3aToOpCKUX MHCTUTYIIM]A U CBUX YYECHHUKA CAaBETOBAMA,
3axBaJbyjeMo ce rpamoHadenHuky [lupora, Mp Brnagany Bacuhy u meroBum capamHuinmma, Ha
(UHAHCHJCKO] TOAPHINM Yy peanu3anuju mpojekra ,IIpBo caBeToBame O JIEKOBUTOM U

CaMOHHKJIOM jecTUBOM OMJby‘‘ Ha Teputopuju I'pama [Tupora.

3a opeanuszamope:
p Mapwuja Mapkosuh, UctpakuBauko npymrso ,,badun Hoc*, Temcka, [Tupot

Hp Jbyounko Pakomar, MHCTHTYT 32 mrymapcTBo, beorpan
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