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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 TNpUMEHa MoOke Ja Oyjae OnaroTBopHa y OdyBamy 3[paBba U HOPMAJIHOT
(GYHKIIMOHUCAaka JbYACKOT OPraHM3Ma, Kao U y Cy30Hjamy W Jeuemhy MHOTHX Oonectu. HakoH
3BaHUYHOT JIeJIa CKyMa ca IMpeaaBambuMa, W3jlaralbuMa U JUcKycujoM y amdureatpy OCHOBHE
mkone ,.CBeru Capa“ y Ilupory, ckym ce HactaBiba y mnpupoau okonuHe I[lupora y
CrienmjatHOM pesepsary npupoje ,.Kmucypa Jepme™ u Ilapky npupoze ,,Ctapa miaHuHa™, Ha
nokanureruma Pcosin, Pocomauku monmm, Jlojkuamm, Temcka m kimucypa Temmrure. [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 BpPCTa OMbakxa.

Opranu3oBame OBOT CKyIa (pUHAHCUjCKHU je moapxaHo ox ['pana [Mupora. Hajcpnaunuje
ce 3axBaJjbyjeMo rpajoHadyesiHuky Mp Bnamgany Bacuhy, momohnunu rpagonavennuka Munuim
lonmy6oBuh, rpanckom Behnuky bojany PanbhenoBuhy w Hauennuwky BanmpuBpene Cau
Koctuhy. 3axBaspyjemo ce Jbusbanu [lanajoroBuh m HebGojmm CokonoBuhy Ha cyrectujama y
MIPUIIPEMH TIPEJIOra OBOT MPOjeKTa U CMEPHHUIIAMa Y pealln3aliiju.

3axBanHoCT nyryjemo Mapjany Panuunhy, aupextopy OcHoBHe mikoine ,,CBetu Capa“ y
[Tupoty, Ha ogoOpemy Kopuiihema ampuTeaTpa MIKOJIE 3a OJp)KaBambe 3BAaHUYHOT Jlelia CKyTIa.
3axBasbyjemo ce np Munany CrankoBuhy, ynpaBHUKY MHCTHTYyTa 32 OMONOTH]y U €KOJIOTH]Y
[Mpuponno-maTtematuukor (akynrera YHuBep3uteta y Kparyjeiy ©Ha yduemhy vy
CyOpraHu3alju CKyma Kao M OCTaJUM TIOMEHYTHM CyOpraHuszatopuma. BuHapuju
»MmunanoBuh* n3paxkaBamo 3aXBaJTHOCT Ha COH30pcTBY. Urymanuju Jeppocunuju, crapenmau
maHactupa ,,CBetu bophe” y cemy Temcka, kao u omy JleoHuny, 3axBajbyjeMoO c€ IUTO CY
0I00pUITM TIPOCTOP Y aMOMjeHTYy MaHAcTHpa 3a OApPKaBamke 3ajeJHUYKOT pPydyKa 3a YUECHUKE
ckymna, Tpeher gaHa caBeToBama.

CBUM capaJHUIMMa JIyTyjeMO BEIMKY 3aXBaTHOCT Y 33J€THUUKO] YCIIEUIHO] pealnu3auju

MPOjeKTa, YHJH je pe3yTaT mTaMIiambe oBOT 300pHHKa pe3numea.

V Ilupory, jyna 2021.

[Iporpamcku u opraHu3aioHu og00p
[IpBor caBeToBama 0 JIEKOBUTOM
¥ CAMOHHKJIOM JE€CTHUBOM OMJIBY



[Iporpam caBeToBama

[Ipsu man: 12. 07. 2021.

- Ilnenapna mnpenaBama, ycCMeHa H3JIarama, JAUCKYCHja M IIOCTEp IMpe3eHTaluje Yy
amputearpy OcHoue mikone ,,Cetu Capa®, [lupot

- Ilayza 3a pyuyak

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

OrtBapame caBetoBama: Aparan Tpuukosuh, Mapuja Mapkosuh, BoauTesbu
VYBoana peu: He6ojma CranojeBuh, Biacuuk ¢pupme ,,Anonuc nz Cokodame

[Inenapna npenaBama:

1. Ipod. ap Aparosbydo MunaaaunoBuh, penosuu npodecop MeaunmmHcKor Gakynrera y
Humry
- 9.00 — 9.20 IInenapHO mperaBame IOJ HA3UBOM ,,MOryhHOCT camo3anoll/baBama y
[MupoTckoM OKpYTy KpO3 OJPKHBO CaKyIJbakh€ CAMOHHMKIMX U TUIAHTOKUPAHkHE
JIEKOBUTHUX OMJbaKa‘;
2. Ap Hejan IlbeB/bakymmh, Bumu HayyHu capagHuk HMHcTuTyTa 3a npoydaBame
nexoBHTOr 6mIba ,,/Ap Jocud I[anunh* y beorpamy
- 9.30 — 9.50 IInenapHo mpemaBame MOJ Ha3UBOM ,,/13a30BU rajema JIEKOBUTOT Ouspa‘“ y
capanmwu ca Cperom bpkuhewm;
3. Ap MmupocaaB Huxoauh, nayunu caBetHuk MHCTHTYTa 32 MyITHIUCHUILIMHAPHA
UCTpaXKHBaba
- 10.00 — 10.20 TInenapHo mpenaBame MO Ha3UBOM ,,JIEKOBUTH MOTEHIIMjall OUJbaka Koje
akyMyJmpajy cwmmnujym™“ y capagmu ca ap Hwuaom Hwuxomuh wu  Musomem
CranojeBuhewm;
4. JIp He0ojma MenkoBuh, HayuHu caBeTHUK MHcTUTyTa 3a mpoydyaBame JIEKOBUTOT
owma ,,JIp Jocud I[anunh* y beorpamy
- 10.30-10.50 IInenapHo mpenaBame 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 ,,Pa3HOBpCHOCT OuibHOT cBeTa Crape
1aHuHe y uctounoj Cpouju’.

[Tay3a: 11.20 - 11.30
YcMmena n3marama:

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



11.30 — 11.40 MUznarame moja Ha3uBoM ,,ETHO(apmakosomka ynorpeda meTpoBia
(Agrimonia eupatoria) y Iuporckom okpyry (CpbOuja)“ y capammu ca ap JlejaHom
[ImeBmbakymuhem, ap Jenenom Marejuh u npod. np Becaom Crankos JoBanoBuh;
Muinna LBeranoBuh, CTyIeHT 3aBpIIHE TOJMHE MacTep aKaJEMCKUX CTyIuja
OMOJIOTHje W EKOJIOTHje Ha CTYIHjCKOM mporpamy Ekosorwja m 3amrtuTta mpupojae Ha
[Ipuponno-mMatemaTrukoM Qaxyntety YHuBepsutera y Humry

11.45 — 11.55 MWznarame noj HazuBoM ,,McTpakuBame O TPaJIUIIMOHAIHOM JICUCHY
nujabereca y Jabnmannukom okpyry (Cpbuja)* y capanmwu ca ap Jdanujenom Hukonuh, np
Jejanom IlbeBibakymmhem u 1p Mapujom Mapkosuh;

[Aparana PajkoBuh, ncrpaxxusau capajnuk MHcTUTYyTa 32 parapcTBO U MOBPTAPCTBO Y
Hosom Cany

12.00 — 12.10 H3znarame moj Ha3uBOM ,JlekoBuUTa CBOjCTBa OMJbaKa W3 TMOPOIUIIE
Brassicaceae Ha mpumepy mpHe W Oene ciaumie y capaamu ca mpod. ap AHOM
MapjanoBuh Jepomenowm;

Jp Cperen Tep3uh, Hayunu caBeTHUK MHCTHUTyTa 3a paTapcTBO M MOBPTAapCTBO Y
Hosom Cany

12.15 — 12.25 MWznarame mox HasuBoMm ,.Yuuoka (Helianthus tuberosus L.), auBibu
CPOJHUK TajeHOr CYHIIOKpEeTa, ajli M CAaMOHHMKJIa jecTHBa OWJbKa“ y capaiamu ca JAp
AnexcannpoMm Mukuhem u npod. 1p Anom Mapjanosuh Jepomenowm;

Joan JlazapeBuh, Ilossonpuspennu akynter YHusepsurera y beorpany

1230 — 12.40 MUznarawe noja HazuBoM ,,Cy30HMjame KOpPOBa Y JIEKOBUTOM OUJbY
MpUMEeHOM MaTdeBa‘“ y capaamu ca AHom [[parymuio, mpod. np CaBom BpOHUUIaHMHOM,
ap Tatjanom Mapkosuh u nipod. np Aparanom boxuh;

IIpod. np Cnasuma CramenkoBuh, penoHu mnpodecop I[IpuponHo-maTemaTHuukor
bakynrera YHusepsurera y Humry,

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

Mapuja {lumurpujeBuh, acuctent Ha MenunuackoM ¢akynrery y Humry

13.00 — 13.10 M3narame moj Ha3UBOM ,,HyTPUTHBHO Ba’KHHM €JIEMEHTH y OJabpaHuM
BpcTama ripuBa jyroucroune Cpouje* y capanmu ca npod. np Buonerom Mutuh, npod.
np Becnom CrankoB JoBanosuh u np Jenenom Hukonmh;

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

13.15 — 13.25 HW3narame moj Ha3uBOM ,,Y TBphuBame caapikaja GEHOTHINX METadOoInTa U
in vVivo 0e30eqHOCTH NMpPUMEHE eTAaHOJHUX eKCTpaKara I[BeTa W JINCTa KPYITHOIIBETHE
nusu3me (Verbascum phlomoides)“ y capaamu ca ap paranom [Tanosuh, ap Munuiiom
Maptunosuh, 1p Mapujom Tacuh Kocros u mpod. ap Banom Hemmh;

Ipo¢. ap danmjena Kocruh, pemoBHu mnpodecop Ha JlemaprmaHy 3a XeMHjy
[TpupogHo-MaTeMaTudkor (akynrera YHuBep3uTeTa y Humry

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



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

- 13.45-13.55 M3narame 1noja Ha3uBOM ,,AHTHOKCUIATUBHE KapAKTEPUCTUKE allETOHCKUX
ekcrpakara ousbke Achillea clypeolata“ y capanmu ca np Jenenom Huxonuh, Mapujom
Hdumutpujesuh, 1p Mapujom Mapkosuh u npod. np 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 HAa3UBOM ,, AHTHUOKCHUIATHBHE KapaKTEPUCTHKE OUIbKE
Artemisia scoparia“ y capanmu ca npod. ap Buoserom Mutuh, Ciobomxanom hupuhem,
np Jenenom Hukonuh, Mapujom dumutpujesuh u ap Mapujom Unuh.

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

1. Anapea Kab6ap IHonosuh, [Ipupogno-marematnuku daxynrer Hum

- Ilocrep mpesenranuja ,,AHTUMHUKPOOHA M AHTHOKCHJIATUBHA AKTHUBHOCT €TAPCKUX YyJba
W30JI0BaHUX M3 JBE BpPCTe opuraHa, Bpanwiose Tpase (Origanum vulgare L.) u Typckor
opurana (Origanum minutiflorum O. Schwarz.) y capagwmu ca Anom Anekcuh, 1p
3opunom CrojanoBuh Panuh, mnpod. nap Ilepunom BacusseBuhem, ap JeneHom
Buroposuh u npod. ap Haramowm Joxosuh;

2. JIp ®uaun JoBanoBuh, Hayunu capaguuk MHcTHTyTa 32 tymapcTBO y beorpany

- Tlocrep mpesenranuja ,,Pacipocrpameme nekoBute Bpere Galanthus elwesii Hook. f. y
[Muporckom okpyry (Cpbuja)*“ y capaawu ca ap Comwom bpayHoBuh, np busbanom
Huxonuh u np Jbybunkom Pakomiiem;

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

- Tlocrep npesenranyja ,,ETHOO0TAaHNYKA CTyIUja O TEKOBUTHM Onsbkama Kypurymmuje® y
capanmwu ca ip Munanom CrankoBuhem, Mununom [lasnosuh, Henagom 3naruhem u ap
['opuriom bemnh;

4. Muauuna ITaBnoBuh, [Ipuponno-marematnuku dakynret, Y HuBep3urer y Kparyjesiry
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MoryhHocT camo3anonubaBama y IIuporckom okpyry Kpo3 oAp:KuBo
CaKyIll/balbe CAMOHMKJIUX U IVIAHTAKUPAH-€ JIEKOBUTHX OM/baKka

JAparosbyo Munagunosuh

Menununcku dakynret YHuBep3utera y Humry, Karenpa 3a xemujy, bynesap Jlp 3opana

‘bBunhuha 81, 18000 Humm, CpOuja
e-mail: dragoljubm@gmail.com
Kibyune peun: n1exoBuTe OMIbKe, camo3anonubaBame, [InpoTckn okpyr

[ToTpebe 3a TEKOBUTHM OMJbKaMa Cy CTaJHO y mopacTy. 300T Tora je 3Ha4ajHO HHXOBO
OJIP)KMBO CaKyIUbalke, Yy IMJbY NPOHM3BOMAIE JIGKOBA W TpexpamOcHux mpousBoga. C mpyre
CTpaHe, HEKOHTPOJIUCAaHA eKCIUloaTranuja OWJBHMX OOoraTcraBa CacBUM HW3BECHO YCIIOBJbaBa
ocHpoMarieme, a Moryhe u HecTajame HeKuX BpcTa. Ha ocHOBY reorpadckor monoxkaja, Kao
YTHIIaja Pa3IMYUTHX EKOJOWKUX (akTopa, Tepuropuja CpOuje je jenan o 3HAUYAJHUX IIEHTApa
OmoauBep3UTETa Y OBOM ey cBeTa. PasHoBpcHOCT utope umne 3272 Bpete. o 1992. roaune,
Cpbwuja je Omna jeman on Hajehux M3BO3HMKA JIEKOBUTUX OWsbaka y JyroucrouHoj EBpomru ca
6000 T cupoBHHA U TIpoMeTOM OJ TpuOIkHO 11 MumMona gonapa. TOKOM MPOTEKIMX TOIUHA
OBa Tmo3MIMja je u3ryospeHa, a Boaehu cHabneBaun EBporncke yHmje cy Byrapcka, Mabhapcka,

CrnoBauka u Anbanuja.

IMpouena je ma Crapa 1uraHmHa Tocedyje  HajBehw (UIOPUCTHYKH JHUBEP3UTET HA
npocropy bankana. [lo cama je eBumentupano npuOmmkao 1200 BpcTta M MOABpCTa BUIIUX
owbaka, Mel)yTuM, npernocrasiba ce Aa ¢iopa Crape miuanuHe caapku HajMame 2000 TakcoHa.
OnpXKUBO CaKkyIUbalbeé CaMOHHMKJINX OMJbaka je palMOHaJIHa eKCIUloaTalyja, Koja He yrpokaBa
IBUXOB orcranak. Cakymbame, y KOMOMHAILIM]H ca TUIAHTaKHOM MTPOU3BOAKBOM, MIPENopyuyje ce

y Opacko-maHuHCKUM pernonnMa Crape mianune, CuheBauke kimmcype, CokoOame, UT/.

YkynHu mnpomeT JekoBHUTUX Omibaka y Cpbuju octBapyje ce mnpubmmkHo 50%
TUTAHTXHOM TPOHM3BOIOM, OCTAaTaK Ce OJHOCH Ha CaKyIbame U3 croHTane ¢uope. [locroje

nporeHe aa je 50.000 Jbynu 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 IOJBOIIPUBpENE 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 mompydjy CpoOuje. Pact
MIPOU3BOIHE JICKOBUTUX OMJbaka MPEICTaB/ba 3HAYAJHY Pa3BOjHY IIAHCY 332 CaMO3aIolLJbaBambhe

u nnpocnepuret 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 Pindic¢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.
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JleBactanuja mpUpOIHUX MOMYyJIalKja, YIIUTHU KBAJUTET JEKOBUTUX OMJBHUX CHPOBHHA
Ha TPXKUIITY, Kao U JeMorpadcke MpoMeHe y JPYIITBY CYy I0jaBe MO3UTUBHO CYKOpEIHCaHE ca
Hapactajyhom moTpeboM 3a KyJITHBAIlMjOM JIEKOBUTHUX Owmsbaka. OBy TpaHy parapcke
MIPOU3BOIHE BEOMA YECTO MpaTe HeTauHe MHPOPMaIKje 0 BUCHHU MPUX0/a TIIACHpaHe Y jaBHUM
IJIaCWJINMa, KOj€é MOTY 3aBECTH MOTeHLMjanHor npousBohaua. Hajuenrhe ce 3anemapyjy Hajpehu
TPOUIKOBH y MIPOU3BO/IU JIEKOBUTOT OMJba KAao IITO Cy YTPOIIAK pajHEe CHare U eHepreHara 3a
CyLICHeE.

Yumennna 1a ce y CpOuju JeKOBUTO, 3a4MHCKO U apOMAaTUYHO OMJbE raju Ha CBEera OKO
2000 ha moxe ce 0OO0jacHUTH CTPOTHM peryjaThuBaMa y KOHTPOJIM pe3uaya NeCTULUIA,
HEJIOCTAaTKOM paJiHe CHare, CYHIAPCKUAX KamnaluTeTa W CIENHjajJi30BaHe MeXaHH3aluje.
Hajmonynapauje rajene nexosute Kyntype y CpOuju cy kamwiniia, mUTOMa HaHa, Oelu clies,
HEBEH, 0JI0JbEHU MaTH4maK, rae ce nmpuxoan kpehy om 600 — 4000 €/ha, anu u cerupuaHIM
norpebama y rajemy W TOCT-)XETBEHO] JAOopaju. TpOIIKOBH MPOU3BOMIKE CE€ TpydO MOry
NOJICIUTH Yy YETUPH Tpyle, IIe TPOLIAK aHra)koBama pajJHe CHAare KoJ CBUX KyJTypa y3uMa
HajBehu yzueo (45-79%). Ha npyroMm MecTy ce Hajia3e TPOLIKOBH €HEepreHTa 3a cyuewme (5-37%),
HAKOH 4Yera Jiojla3e TPOIIKOBH MaTepujana (ceme u hyOpuBo) y pacrnony ox 9-16% u Tpormkosu
ynorpeba mamuHa y pacniony 4-13%. Heke crporo 3amrmhene OWsbHE BpCTE, TOIYT KyTe
JUHITYpe, 3aXTeBajy crenu(uaHe yCcIoBe Tajemha U HEeTY Iy>KH HU3 TOJAMHA.

[TaxJpMBO MIAHUpPAKE PAcXoj]a M KPUTHYKU CTaB Ipema mHdopmarujama o 100uTH U3
MIPOU3BO/HE JICKOBUTOT OWJba MOXKE OBY TI'paHy YHAIpPeIUTH W mpousBohaumma o06e30eautu

pcajyiad OCHOB 3a NPpOUIMPHBAKLC 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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Cumunimjym (Si) je 4eTBOpOBAJEHTHH METANOW7 KOju 300T CBOJUX IMOJYIPOBOJHHUYKUX
CBOjCTaBa MMa BaXXHY YJIOTY y MOJIEPHHUM €JIEKTPOHCKUM ypehajuma. CHIMIIHjyM je Ha IPyroM
MECTY TIO 3aCTYIJbEHOCTH XEMHjCKHX eJIEMEHATa y 36MJBHHO] KOPH, ajli j€ HErOBO KPYKEHE Y
npupoau BeoMa criopo. OBaj XEMHUjCKU elleMEHAT je HEONXOJaH 3a JbYE, KHUBOTHUIE M HEKE
anre, momyT nujatoMeja. Mako mojeanHe OUJbHE BPCTE aKyMyJIUPajy CUIUIHMjYM Y KOJIMYMHAMA
3HauajHO BehMM O]l HEONXOMHUX eJeMeHaTa (XpaHWBa) MOIYT a3oTa, (ochopa i Kamujyma,
OBaj TI0 MHOTO YeMy IOCeOaH M KOPUCTaH eJIeMEeHAT joIll yBEK HHje CBPCTAH Yy TpyIy OMIBHHX
xpanuBa. Kona xonHennx Owsbaka (Embryophyta), mocTtoju paznuuumra 3acTynIbEHOCT
cuwnujyma y TkuBuMma. MaxoBuHe (Bryophyta) m mamparmaue (Pteridophyta) akymymnmpajy
CHIMIMJYM Yy KOHLEHTpauudjama u 1mpeko 5% cyBe Mace. Koa ckpuBeHOCeMeHHIA
(Angiospermae), monokotwie (Liliopsida), mo mpaBuny, akymynupajy Behe komuumnHe
cwmmjyma (0,5-5% cyBe mace), moceoHo TpaBe (Poales) m omrpuke (Cyperales), mok
nukotunenone o6msbke (Magnoliopsida) y BehuHu ciydajeBa OUIMKyje HUCKA KOHIICHTpAIlHja
cuwmnyjyma 'y tkuBuma (ucron 0,2% cyBe mace), ca usyzerkoM penoBa Urticales, Ericales,
Lamiales, Myrtales, Caryophyllales u Cucurbitales, 4uju mojequau mpecTaBHAIA aKyMyJIApajy

u Behe kommumue cwmnujyma (mpexo 0,5% cyBe mace). busbke ycBajajy CHIMLUJyM U3



3eMJBHINTAa UCKJBYYHBO Y OONHMKY HeaucocoBaHe cunuitdjymoBe kucenune (HsSi0s), mTo je u
jeauHu OMONpPHCTYNaYHU OOJHMK CHIMIMjyMa 3a CBE JKMBE OpraHu3Me, YKJbydyjyhu M Jbyjacka
6uha. [lo caga cy y kopeHy Ousbaka OKapakTepHcaHa JBa pa3IudyuTa TPAHCIIOPTHA MPOTEHHA 3a
cumurjym U To: Lsil (akBamopuHcku kanan), koju Tpancnopryje HaSiO4 y cumrutact kopena u
Lsi2 (aHjOHCKH TpaHCIIOPTEP), KOjH je OATOBOPAH 3a TPACHOPT CUIMILIMjyMa U3BaH €HJI0JepMuca
(3ona KacmapujeBux Tpaka) U MyHEHe KCHIEMCKHX CynoBa. J[ajbu TpaHCIIOPT CHIIHMIIN]YMOBE
KHCEIIMHE OJ[BHja C€ KCHJIEMOM M TIOTOHEH j€ TPaHCIHPAIMOHOM CTPYjOM, KOja YjeaHO H
IPUBPEMEHO CIIpeyaBa MOJIMMEPHU3alM]y CUIIMIM]YMOBE KHUCEINHE MPH KOHIIEHTpalljaMa U3Hal
2,5 mM. V Haj3eMHUM OpraHMMa W TKHBUMa CHUJIUIIMjyMOBA KHCEJIMHA TOJUMEpHU3Yyje 0
aMop(hHUX CTPYKTypa CIMYHUX MHUHEpANy Omnaily, O KOjux cy m3rpahjeHe T3B. (GUTOIMTHE
CTPYKTYpE, KOj€ J1a]y MEXaHUUYKY UBpCTONY HaJ3€MHOM JieTy OUJbKeE.

brnaroTBopHO 1€jcTBO cmiMIMjymMa KOJ OWJbaka H3IOKEHUX CTpecy MoApoOHO je
JIOKYMEHTOBAHO y JuTeparypu. Tako je moka3aHo Ja OusbKe TpeTHpaHe CHIIUIUjyMOM IMOKa3yjy
noBehaHy OTIOPHOCT Ha MOCIeAUIe TIO0ATHUX KIMMATCKUX MPOMEHa (CyIla, TeMIepaTypHH
exkcTpemMu, YB 3paueme), kucena W 3aclambeHa 3eMJBUINTA, TOKCHUYHE KOHIICHTpAIWje
aTyMHUHH]YMa, apCeHa M TEIIKUX MeTalla, aJld U Ha HEeJO0CTAaTaK M BUIIAK (JAucOaiaHC) XpaHUBaA.
VYnora cununyjyma y OTIOPHOCTH OWJbaka Ha CTpec H3a3BaH OMOTHYKUM YHHHOIIMMA
(XepOMBOpHU WHCEKTH W OWJBHHM TATOTEHH) HHjE CaMO MEXaHW4Ke Mpupone, Beh TpeTMmaH
CWIHIIMjyMOM T[I0jayaBa M OHMOXEMHUjCKH OJrOBOp OWJ/bKE HAa HHBOY TPAaHCKPHUIIIHjE, IITO
JOTIPUHOCH T10ja4aHOj CHUHTE3W NPUPOAHMX GyHrumuaa (GuroanekCMHU) W perneleHaTa.
[Tpumena cumuIjyMa y CBETCKOj MOJbOIPUBPENN TIEPMAHEHTHO pacTe, MOCEOHO y OpPraHCKoj U
OMOMHAMUYKO] MPOU3BOAKBH. Ha mpumep, CHIUIMjyM ylla3d y cacTaB HEKOJMKO pelenTypa
(mpemapariija), Koje je yCrmocTaBHO TBopal omomuHamudke nosponpuBpene Pymond Illrajaep
(1861-1925); 3aTum, cmera MIIEBEHUX KpaBJbUX porosa u kBapua (501) u mpax pacrasuha (508).
[Topen Tora, cBe BuUIlle ce€ TOBOPM M O BAXHO] YJIO3M CHWIHIMjYMa, OAHOCHO (uronura y
cekBecTpupamy yribeHauokcuaa (COz) u3 atmocdepe. Ilpouemyje ce na ceKBeCTapIMOHU
NOTeHIWjan (UTONUTA 33 YIJbEHUK Y CBETCKOj KOIHEHO] OMomacu M3HOCH OKO 157 MuinoHa
ToHa CO; roaunIme.

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

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



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 .
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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
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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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