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[Ipenrosop

ITonq mnokpoBuresbctBOM I'pama Ilupora, HcrpakuBauko npymTBo ,babuH HOC
peructpoBano y ceny Temcka kox [Tupora u MuctutyT 3a mymapctBo u3 beorpana opranusyjy
10 MpPBH IyT y HAIIOj 3€MJbM HAy4YHH CKYyIH, KOju je mocBeheH Temama o ymorpeOu Ousbaka.
Cyopranmzatopu ckyna cy: MHCTHTYT 3a mpoydaBame JeKOBUTOT Ouba ,,Jlp Jocud [Tanunh® u3
beorpaga, MnHctutyT 3a MyATHAMCUMIUIMHApHA UCTpaxuBama u3 beorpaga, Mucturyr 3a
ouonorujy u ekojorujy I[lpupoano-maremaruukor Qaxynrera YHuBep3utera y Kparyjesiy,
WucTuTyT 32 parapctBo u nosprapctBo u3 Hosor Cana, kao u OcHoBHa mikona ,,Ceeru Capa‘ u3
[Inpora.

Jenna on HajBaXHHUjUX JbYACKHX JENATHOCTU j€ 3alITHTA 3/IpaBjba. ¥ TOM MPAaBIy CY
yCMepeHa HCTPaKhBamba y 00JACTH MPUMEHE JEKOBUTOI U CAMOHHUKIIOT jecTMBOTr Ouiba. Llwmb
OBOT' CKyTIa je Ja Ha 0a3u pe3yiTara HAyYHUX HCTPAXKHBamba YTHYE HAa OUyBambe, MPOCIIEPUTET,
3amTuTy W yHampeheme 3apaBiba APYINTBEHE 3aje[JHHUIC, KA0 W CBAKOT II0jeJMHIA.
Opranuzanyja IlpBor caBeroBama 0 JIEKOBUTOM U CaMOHHUKIOM jecTUBOM Owiby y Ilupoty u
OKOJIMHHU TpeOano O Aa JompuHece pa3Bojy HayKe, MHTEH3UBHpaby CapaImbe Y OKBUPY 3eMJbE,
a Hajamo ce u Oynyhe mehyHapoHe capanme.

VY cBeTckuM pazmepama, IOroToBO 300T IPEHACEIbEHOCTH Yy MOjeIMHIM JISJIOBUMA CBETA,
cBe je Behe kopumheme He3apaBe XxpaHe, onTepeheHe aAUTUBHUMA, KOjU CY IUTETHHU IO 3/1paBibe
YoBEKa M OICTAaHAK YOBEYAHCTBA. Y TOTPa3M 3a pelIeHheM 3APAaBCTBEHUX Mpodiema
3abopaBjbaMo Ha TO J1a HaM je mpupoja Beh mana orpoMHe pecypce y BUy JIEKOBUTOT OWJba 3a
OUyBame€ 37[paBJba, KOjU Cy HAM HAJI0XBAT PyKe, Kao U JOCTYITHY 3/IpaBCTBEHO 0e30€IHy XpaHy y
BUJY CAMOHMKJIOT jecTMBOI Omsba. CMaTpamMo Ja Hallle CTaHOBHMIUTBO, MAKO Yy OJMCKOM
OKpY’KemY UMa He3aral)eHy npupoy, HeZJOBOJBHO IT03Haje MPUPOIHE PECYpCe U3 CBOje OKOJIMHE,
KOoju OM MOIJIM Jla ce MUCKOpHUCTe y Jieuewy M ucxpanu. OpranuzanujoM [IpBor caBeToBama o
JIEKOBUTOM M CaMOHHUKJIOM jECTHBOM OWJbY HaJaMO C€ Ja MOXEMO Ja moOyammo TpaHchep
3HaWba U3 MOMEHYTUX 00JIacTH, Kao U 60Jbe U erkacHMje Kopulthele TOMEHYTHX pecypca.

I'pan ITupoT kao MecTo OpraHu3oBama OBOI' CKYIIA, TMOCEAYyje Y CBOjOj OKOJMHH, Mpe
cBera Ha nmaauHama Ctape TUIaHWHEe, N3y3€THO YUCTY U He3aral)eHy npupofay. Y 1\0oj pacTe YhTaB

HU3 JICKOBUTUX W CaMOHHUKIIMX JeCTUBHX OWJbaKa, YHja j€ Pa3HOBPCHOCT BEJIWKa, a 4YHja



MpPEeBEHTHBHA MpPUMEHa MOXXe Ja Oyne OJaroTBopHa y OuyBamy 3[paBjba U HOPMAIHOT
(byHKIIMOHKCAka JbYACKOT OpraHu3Ma, Kao U y cy30ujamy M Jieuyewhy MHOTHX Oonectu. Hakon
3BaHUYHOT JIeJla CKyIla ca IpeAaBamuMa, M3jarambiMa U JTUCKycujoM Y am¢putearpy OcHOBHE
mkone ,,CBetu Caa™ y Ilupory, ckym ce HactaB/ba y mnpupoau okonuHe I[lupora y
CnenujanmHoM pesepBaty npupoge ,,Kmucypa Jepme u Ilapky npupone ,,Crapa ruranuHa®, Ha
nokanutetuMa PcoBiu, Pocomauku nonnwm, Jlojkuniu, Temcka m kimucypa Temmrune. [umb
CaBeTOBamka j€ pa3B0Oj CBECTH KOJ jJoMaher CTaHOBHHMIITBA O BEJIMKOM OOraTrcTBy pecypca
JIEKOBUTOT M CAaMOHHKJIOT jE€CTUBOT OWJba, KA0 W O BEJIHMKO] MOTpPeOM OuyBama MOMyJaluja
PETKUX U YTPOKEHUX BpCTa OMIbaka.

OpranuzoBame OBOT cKymna ¢puHaHCH]CKU je moapxkaHo of ['paga [Tupora. Hajcpnaunuje
ce 3axBaJbyjeMO rpaioHaveTHUKy Mp Bnamany Bacuhy, momohnuim rpagonavennuka Mummnu
l'omy6oBuh, rpaackom Behnuky bojany PanhenoBuhy u nHavennuwky BanmpuBpene CaBu
Koctuhy. 3axBasbyjemo ce Jbusbanu I[lanajorosuh m Henagy CoxonoBuhy Ha cyrectujama y
MIPUIPEMU IPeJIora OBOT POjeKTa U CMEpHHUIIaMa Y peau3alliju.

3axBasHOCT Ayryjemo Mapjany Panunhy, nupextopy OcHoBHe mikoie ,,.CBern CaBa“ y
[Tupoty, Ha ono0pemy Kopuihema ampuTeaTpa MIKOJE 32 OJPKaBake 3BAHMYHOT JIENia CKYTIa.
3axBasbyjeMo ce Ap Munany CrankoBuhy, ynpaBHUKY MHcTHTyTa 3a OMOJIOTH]Y M €KOJIOTH]Y
[IpuponHo-maremarnukor ¢akynrera YHuBep3uteta y Kparyjesny Ha yuemhy vy
CyOpraHu3alliju CKylna Kao ¥ OCTAIMM TIOMEHYTUM CyOpraHuW3aTopuma. BunHapuju
»~MuianoBuh® u3pakaBamo 3aXBaJHOCT Ha COH30pCcTBY. Mrymanuju Jeppocunuju, crapemmau
MmaHactupa ,,CBetu bophe® y cenmy Temcka, kao u ouy JleoHunay, 3axBajbyjeMo c€ HITO CY
0JI00pUIIM TPOCTOP Y aMOWjeHTY MaHacTHpa 3a OJ(p)KaBame 3ajeJHUYKOI pydyKa 3a YYECHUKE
cKymna, Tpeher 1aHa caBeToBama.

CBuM capaJlHULIUMa TYTYjeMO BEJUKY 3aXBaJHOCT Yy 3aj€IHUYKO] YCIIEUIHO] peanu3aliju

MPOjeKTa, YHjH je pe3yJITaT MTaMIamke OBOT 300pHHKA pe3uMea.

VY IMupory, jyma 2021.

[IporpaMcku 1 OpraHU3aIMOHH 0100D
[IpBor caBeToBama 0 JEKOBUTOM
Y CAMOHUKIIOM j€CTUBOM OHIbY



[Iporpam caBeToBama

I1pBu man: 12. 07. 2021.

- Ilnenapna mnpenaBama, yCMEHa u3Jarama, AWCKYyCHja W TIOCTEp Mpe3eHTanuje y
amputearpy OcHoBHe mikone ,,Ceetu Casa®, [Tupot

- Ilaysa 3a pyuak

- Tepencka nocera Ilapky npupone ,,Ctapa rniaanuHa® Ha JIokanutery PcoBiu

OtBapame caBeToBama: JIparan Tpuukosuh, Mapuja MapkoBuh, Boguressu
VYBoana peu: He6ojma CranojeBuh, Bnacuuk ¢pupme ,,Anonuc™ nz Cokodame

[InenapHa npenaBama:

1. Mpo¢. ap Aparobyo MuaaaunoBuh, penosuu npodecop Meaununckor dakynrera y
Hury
- 9.00 — 9.20 IInenapHo mpemaBame MOJ HA3UBOM ,,MOTryhHOCT camo3amnouubaBamba y
[IupoTrckoM OKpyry Kpo3 OApPXKHBO CaKyIJbakh€ CAMOHUKIMX U IUIAHTAXKUPAHE
JICKOBUTHX OMJbaka“;
2. p Hdejan IlmeBmakymmh, Bumm HaydHu capagHuk HMHcTUTyTa 3a mpoydaBambe
nexoButor o6mspa ,,JIp Jocud [anunh* y beorpamy
- 9.30 — 9.50 I[InenapHo mpenaBame MO HA3UBOM ,,l13a30BM rajema JEKOBUTOT OWIba“ y
capanmu ca Cperom bpkuhewm;
3. Ap MupocaaB Huxoauh, Hayuynu caBetHUK MHCTHTyTa 32 MyJITHAMCIHUILTHHAPHA
UCTPAKUBaKba
- 10.00 - 10.20 IInenapHo mpemaBame MO HA3UBOM ,,JIEKOBHTH TTOTEHIIH]jal OUJbaka Koje
aKkyMyJupajy cuwimuMjym“ y capagmu ca ap Hunom Hukomnh u Munomem
CranojeBuhem;
4. JIp He0ojua MenkoBuh, HayuHu caBeTHUK MHCTUTyTa 3a mpoydaBame JIEKOBUTOT
ousba ,,[lp Jocud [Nanunh* y beorpany
- 10.30 - 10.50 IInenapHo mpeaaBame oA Ha3UBOM ,,JIekoBute OMsbke Ctape miaaHuHe ;
5. Hpod. np bojan 3aarkoBuh, penoHu npodecop IIpuponHo-MaTeMaTHUKOT
¢bakynrera Yausepsutera y Humry
- 11.00 - 11.20 IInenapHo mpenaBame MOJ Ha3UBOM ,,PazHoBpcHOCT OusbHOT cBeTa Crape
IJIaHUHE y UcTo4YHOj Cpouju.

ITay3a: 11.20-11.30

YcMmena nznarama:

1. ip Mapuja MapkoBuh, BUIIM Hay4YHH capajHUK, 3anounubeHa Ha [IpuponHo-
MaTeMaTH4KOM (akyaTeTy YHuBep3urera y Humry



11.30 — 1140 MW snarame moj Ha3uBoM ,,ETHodapmakosonika ymorpeda meTpoBiia
(Agrimonia eupatoria) y Iluporckom okpyry (CpbOwuja)“ y capammu ca ap Jlejanom
[beBpakymuhem, np Jenenom Matejuh u npod. a1p Becaom CtankoB JoBanoBuh;
Muiauna IlBeranoBuh, cCTyJeHT 3aBplHE TOJUWHE MacTep akKaJeMCKHX CTynuja
OMoJIOTHje W EKOJIOTHj€ Ha CTYIHMjCKOM Iporpamy Exonoruja u 3amTuTa IpUpoae Ha
[Ipupoano-marematuykom QaxynteTy YHuBep3utera y Huiry

11.45 — 11.55 Wznarawe mnojx Ha3uBoM , MIcTpakuBame O TPATULUOHATHOM JICUCHY
nujabereca y Jabmanmukom okpyry (Cp6uja)“ y capanmwu ca ap Janujenom Hukomuh, np
Hejanom ITpeBspakymuhem u ap Mapujom Mapkosuh;

Jparana PajkoBuh, ucrpaxuBau capaguuk MHcTUTyTa 32 patapcTBO U MOBPTAPCTBO Y
Hosom Cany

12.00 — 12.10 Hznarame moj Ha3uBOM ,JlekoBHTa CBOjCcTBa OWJbaka M3 TIOPOIUIIC
Brassicaceae na mpumepy npHe u Oene ciauune” y capaamu ca npod. ap AHom
Mapjanosuh Jepomernowm;

JAp Cperen Tep3uh, nayunu caBeTHUK MHCTHTyTa 3a parapcTBO M MOBPTapCTBO Y
Hosom Cany

12,15 — 12.25 MWsnarame mon HasuBom ,.Uwmuoka (Helianthus tuberosus L.), nussbu
CPOJHMK TajeHOr CYHIIOKpEeTa, alid W CaMOHHUKIA jecThBa OWJbKA™ y capalmu ca Jap
Anexcanapom Mukuhem u ipod. n1p Anom Mapjanouh Jepomenowm;

JoBawn JlazapeBuh, [lossonpupennu dakynrer Yauep3utera y beorpany

1230 — 12.40 Uznarawme non HazusBoMm ,,Cy30ujame KOpOBa y JIEKOBUTOM OUIbY
IPUMEHOM MairdeBa“ y capajmu ca AHoM Jparymuio, nmpod. 1p CaBom BpOHu4aHUHOM,
ap Tatjanom Mapkosuh u npod. ap Jparanom boxuh;

IIpod. np CaaBumma CramenxoBuh, penosHu mnpodecop IIpupoaHo-maremaruykor
¢bakynrera YHuBep3utera y Humry,

1245 — 1255 W3narame moa Ha3WBOM ,,BHOMETUIIMHCKM TOTEHIMjall JIMIIaja
ITupoTtckor okpyra®y capaamu ca 1p Cerinanom Pucrtuh;

Mapuja Inumurpujesuh, acucrent Ha Menunuackom daxynrety y Humry

13.00 — 13.10 MUznarame mon Ha3uBOM ,,HyTpUTHBHO Ba)XKHU €JIEMEHTH y OJa0OpaHUM
BpcTama IbMBa jyroucroune Cpouje” y capaamwu ca npod. aAp Buonerom Mutuh, npod.
np Becuom CrankoB JoBanosuh u nip Jenenom Huxonuh;

Maja I'puropos, /lenaptman 3a ¢papmanujy MenunuHckor ¢akynrera YHUBEp3UTETa Y
Humry

13.15 - 13.25 H3narame 1ot Ha3UBOM ,, Y TBphUBame cajpkaja (PeHOIHUX MeTabOoIUTa U
in Vivo 06e30eHOCTH NMPUMEHE €TAHOJMHHMX EKCTpakara I[BETa M JIUCTA KPYIHOI[BETHE
musmu3me (Verbascum phlomoides) y capaamu ca ap [paranom [lasiosuh, ap Mumuiiom
Maprtunosuh, 1p Mapujom Tacuh KoctoB u npod. np MBanom Hemh;

Ipod. np Hanmjesa Kocruh, penoBHu mnpodecop Ha JlemaprmMaHy 3a XeMHjy
[TpupogHo-maremaTnukor daxkynrera YHuBepautera y Humry

13.30 — 13.40 Usnarame mnox Ha3uBoM ,,OxpehuBame QeHONMHOr cacTaBa H
AHTUOKCHUJIaTUBHE AaKTMBHOCTH Yy €KCTpakTUMa opaxoBor nuimha“ y capaamu ca Jp
Mapujom Mapkosuh u Buxtopom Canuhem;



10. ITIpod. ap Buosera Mutuh, penosau npodecop Ha [enaprmany 3a xemujy IIpupoaHo-
MaTeMaTH4IKor (akynreTa YHuUBep3uteTa y Hunry

- 13.45-13.55 Mznarame noj Ha3MBOM ,,AHTHOKCHJIATHUBHE KapaKTEPUCTHUKE allCTOHCKUX
excrpakara Ousbke Achillea clypeolata®™ y capanmu ca ap Jemenom Huxonuh, Mapujom
JumutpujeBuh, 1p Mapujom Mapkosuh u npod. n1p Bechom Ctankos JopaHosuh;

11. IIpod. ap Becna CrankoB JoBanoBuh, penosau npodecop Ha JlemapTmany 3a XeMHjy
[TpupogHo-maremaTnukor daxynrera YHuepautera y Humry

- 1400 — 1410 WMznmarame moa HA3MBOM , AHTHOKCHJIATUBHE KapaKTEPUCTHKE OMIbKE
Artemisia scoparia“ y capaamwu ca npod. ap Buomerom Mutuh, Cnob6oganom hupuhewm,
ap Jenenom Hukonuh, Mapujom umutpujesuh u np Mapujom Wnuh.

Jluckycuja u moctep npeseHranyje: 14.20 — 15.00

[TocTep npe3eHranyje:

1. Amnapea Kabap Ilonosuh, [Tpupogno-maremarnuku daxynaretr Hum

- Ilocrep mpe3eHranuja ,,AHTUMUKpOOHA W aHTUOKCHJIATUBHA AKTUBHOCT €TApPCKHUX YJba
M30JI0BaHUX U3 J[BE BPCTE opuraHa, Bpanmwiose Tpase (Origanum vulgare L.) u Typckor
opurana (Origanum minutiflorum O. Schwarz.) y capammu ca Axom Amnekcuh, ap
3opunom CrojanoBuh Paauh, npod. np Ilepunom BacusseBuhem, np Jenenom
Buroposuh u npod. ap Hatamom Jokosuh;

2. Jp ®uaun JoanoBuh, HayuHu capajHuk MHCTHTYTA 32 ITyMapcTBO y beorpamy

- Tlocrep mpesenraryja ,,Pactipoctpameme jgekoute Bpere Galanthus elwesii Hook. f. y
[Muporckom okpyry (Cpbuja)*“ y capaamu ca nap Comom bpaynosuh, np bussanom
Huxonuh u np JbyOunkom Pakomiiem;

3. T'opan Cumosuh, npodecop 6uonoruje, 'mmuasuja, Kypurymnuja

- Tlocrep npesenrtanyja ,,ETHOO0TaHNYKA cTy1Mja O JIeKOBUTUM Ousbkama Kypmrymmuje® y
capanmu ca ap Munanom CrankoBuhem, Mumnuiiom [laBnosuh, Henagom 3natuhem u ap
INoputiom Henuh;

4. Mwauna I[IaBaosuh, [Ipuponno-maremarnuku axynrer, YHauBep3uteT y Kparyjesity

- Tlocrep mpe3enTanuja ,,buomnorika u antubdaktepujcka akruBHoct Filipendula ulmaria“y
capaawu ca jap Caexanom bpankosuh, ap Onrunom CredanoBuh, MapuHom
Crankxosuh, Hesenom DByxuh, Crepanom Mapkosuhem u nip ['opuniom benuh;

5. Anbena JlparuheBuh, Yuusepsurer y Humy, Meauuuncku dakynrer, Jlenaptman 3a
hapmarmjy

- Tlocrep npesentanyja ,,bezdenna npumeHa ogabpaHux OMIBHUX BpCTa“ y capajbH ca Jip
Jenenom Matejuh u pod. 1p Anom [lamuh;

6. Ap Jeaena Marejuh, Banpeanu mnpodecop, Yuusepsurer y Humry, Memunmucku
¢axynrer, Jlenaptman 3a papmanujy

- TMocrep npesenranuja ,, Tpaaunmonanna ynorpeba miyhmaka (Pulmonaria officinalis L.)
y CBpJBUIIKOM peruoHy” y capaamwu ca ap Anom [lamuh;



7. Henan 3naruh, [Ipupoano-maremarnuku ¢akynrer, Y HuBep3uteT y Kparyjesiry

- Tlocrep mpeseHTanuja ,,AHTHOKCHJIATHUBHA aKTUBHOCT U CapXka] (PEHOIHHUX jeAUIbCHA
tpaBe uBe (Teucrium montanum L.) ca nokamurera Bumnnu (Bacapa)® y capammu ca
Mapujom Tomoposuh, ap I'oputtom HBenuh u 1p Mutanom CrankoBuhem.

[Ipunosu:

[IpakTUuHa MCKYyCTBa MOjeIMHALIA, YApPYXewha U (GUPMHU y o0JacTUMa TEMaTHKe
CaBETOBAaA:

1. Baacrumup Huxoumh 3Banu Kanan, cakynspau nekoButor 6usba u3 bene [ananke

2. Acen [lenueB, TpaBap u3 JluMuTpOoBrpaasa

3. Tomucaas Crojanosuh 3Banu Tona, cakymbay gexoBuror o6usea u3 [Iupora

4. Cuaobonan lBerkoBuh, [TossonpuBpento ra3auHCTBO L, l{BeTKOBHA™

5. Henaa Myuuh, Menemyuja, cpaBibame MejaemMa

6. Cpehko CranojeBuh, cexperap yapyxema 3a JeKOBUTO Ouibe ,,CTapa riaHnHa™
Bunen JIuMuTpoB, npeaceTHUK yAPYKEHa 3a JICKOBUTO OMIbE ,,CTapa TuiaHnHa

7. Tloseonpupenno razauactso Hukomnos u3 Jlumutposrpana

8. JbyoucaB CrojanoBuh, IlmanmHapcko apymTBo ,JenmamHuyka Kimcypa“,

UcrpaxkuBauka cranuna Jenamusuna,
9. Jparan [dumutpoB u Hrop [dumurtpos, IlosponpuBpeqHo Ta3IHHCTBO
,»,DAIBOIIPOAYKT"

Jpyru gan: 13. 07. 2021.

- Tepencka nocera CnenjaHOM pesepBary npupoze ,,Kimcypa Jepme®,

- Tepencka mocera Ilapky mnpupome ,,Ctapa minaHuHA®, Ha JIOKaJuTeTUMa 3alphe,
BrnkoBujcku kamuk, Pocomauku nonmwu, J1ojKkuHIM,

- Cama y cemy [ojkuHiM y BedepmUM caTuma: PesuMe caBeToBama W IPHUKa3
nokymeHTapHor ¢guima o Crapoj nmiuanuHu aytopa Bragumupa Manuha.

Tpehu nan: 14. 07. 2021.

- Tepencka mnocera Ilapky mnpupone Ha jnokamuteTuma Temcka, kiaucypa TemmTuue
(,,mamu Konopamo*), yurthe Tomnomoncke pexe u Bucouunna

- 3ajemHnuKH pydak y amoujeHty Manactupa ,,Ceetu Hophe®, Temcka

- 3arBapame CaBeTOBama
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MoryhnocTt camo3anoumsbaBama y [IupoTrckoM OKpyry Kpo3 oap:KuBo
CaKYILUbamhe CAMOHMKJINX U IUIAHTAXKUPAh€ JIeKOBUTHUX OW/baKa

JAparo/byd Munagunosuh

Menunmacku gakynter YHuBepsurera y Humry, Katenpa 3a xemujy, bynesap dp 3opana

‘Bunhuha 81, 18000 Humr, Cpouja
e-mail: dragoljubm@gmail.com
Kiby4He peun: nexoBute Ouspke, camosanouubaBame, [luporcku okpyr

[ToTpebe 3a neKOBUTUM OHMJBKaMa Cy CTAHO y mopacTty. 300T TOTa je 3Ha4ajHO KBHXOBO
OJIP)KUBO CaKyIUbale, Yy IHJbY IMPOW3BOMAIE JIEKOBA M IpexpaMOeHux mpousBoga. C mpyre
CTpaHe, HEKOHTPOJMCaHAa EKCIUIoaTaluja OMJBPHMX OoraTcraBa CacBUM H3BECHO YCIIOBJbABa
ocupomalleme, a Moryhe u Hecrajambe Hekux BpcTa. Ha ocHOBy reorpadckor mnososxaja, kao
yTHLAja pa3IMYUTHX eKOJOMKHUX (akTopa, Teputoprja CpOuje je jenaH of 3HauajHUX LeHTapa
OMoMBEp3UTETA Y OBOM JieNy cBeta. PasHoBpcHOCT dutope unne 3272 Bpcre. o 1992. roaune,
Cpbuja je O6wia jeman on HajBehuX M3BO3HHMKA JIGKOBUTHX Ousbaka y Jyromcrtounoj EBporu ca
6000 T cupoBHHA U MpoMeTOM O] MpHOIKHO 11 MuaMoHa nonapa. TokoM MPOTEKIUX TOJMHA
OBa ro3uuyja je n3ryoseeHa, a Boaehu cuabneBaun EBporicke yHuje cy byrapcka, Mahapcka,

CrnoBauka u Anbanwuja.

[Iponiena je ma Crapa mnnanuHa mnocenayje Hajehu GIOpUCTUYKM JUBEP3UTET HaA
npocropy bankana. [lo caga je eBumeHTupano mpubOamxHO 1200 BpcTa M MOABPCTa BUIIUX
Oouspaka, mehyTum, npernocrassba ce aa duiopa Crape rranuae caapxu HajMame 2000 TakcoHa.
OnpxuBO CakyIJbalkbe CAMOHHUKIWX OMJbaKa je palMoHaIHa eKCIuloaTalija, Koja He yrpokaBa
BUXOB orncraHak. Cakymbame, Y KOMOMHAIIM]H ca TUTAHTaXHOM MPOU3BOAKHOM, IIPETIopydyje ce

y Opacko-tutanuHCKUM peruonuma Crape mianune, CuheBauke kimcype, Cokobame, UT/.

VYKynHH mnpoMeT JekoBUTHUX Ouspaka y Cpbuju octBapyje ce mnpubmmxHo 50%
IUTAHTa)KHOM TPOM3BO/IEHOM, OCTaTaK Cce OJHOCH Ha CaKyIlJbame U3 croHTtaHe ¢uope. [locroje

nporere na je 50.000 spynu aHTa)XoBaHO y HMPOM3BOMAIGM JIEKOBUTHX Omibaka. CakyIbambem



NeKoBUTHX Onsbaka y CpOuju 6aBu ce mpudamkHo 5.000 rpahana, kojuma je TO MpuMapHu U3BOP
npuxoja. Hajseha mpowmsBoama JIEKOBUTHX OWJbaKa y CHCTEMY OPraHCKE IOJbOIPUBpENE je
3abenexkena y peruony Jyxue u Mcroune Cp6uje. [Tuporcku okpyr, ca mospmmaoM ox 40,3 ha
y 2015. romunu, Hajehm je mpomsBohau nekoBUTHX Omsbaka Ha moapydjy CpbOuje. Pact
MIPOU3BOJIHE JICKOBUTHUX OMJbaKa MPEJCTaBJba 3HAYAJHY PAa3BOjHY IIAHCY 32 CaMO3aIONIJbaBabe

u npocneputeT rpahana [Iuporckor 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 Dindi¢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.



N3a30Bu rajema JeKOBUTOT OMJ/ba

Nejan Ibesbakymuh', Cpera Bpkuh!

MucTuryT 3a npoyuasame nexosuTor 6usba ,,Jp Jocud Mamunh®, Teneyma Komhymika 1,
11000 beorpan
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KibyuHe peun: IekoBUTO OuJbe, KyJITHBALM]a, KAJIKYJIal1ja, aHaI13a TPOILIKOBA

JleBacranuja NMpUPOIHUX MOITyJIAIMja, YIUTHA KBAJUTET JIEKOBUTHX OMJHPHUX CHPOBHHA
Ha TPXKUIITY, Kao U JeMorpadcke MpoMeHe y IPYIITBY Cy I10jaBe MO3UTHUBHO CYKOpEIUCaHE ca
HapacTajyhoM mnoTpeOboM 3a KyJTHUBAlMjOM JIEKOBUTUX Oubaka. OBy TIpaHy parapcke
MIPOU3BO/IE-E BEOMA YECTO MpaTe HeTayHe HHPOpMalrje 0 BUCHHU MPUX0/Ia TUTACHPAHE Y jJaBHUM
rJIaCHIINMa, KOje MOTY 3aBEeCTH MOTeHIHjamHor npousBohaua. Hajuemrhe ce 3anemapyjy Hajehn
TPOIIKOBH Y NMPOU3BOU JIGKOBUTOI OMJba Kao IITO Cy YTPOILIAK pajHE CHare M eHepreHara 3a
CyLIEHeE.

Yumenuna aa ce y CpOuju JIEKOBUTO, 3aYMHCKO U apOMaTUYHO OMJbE raju Ha CBEra OKO
2000 ha Moxe ce 00jaCHUTH CTPOTUM peryjaTHBaMa y KOHTPOJU pe3uaya TMeCTHIUAA,
HE/JIOCTaTKOM paJiHe CHare, CyIIAapCKUX KamaluTeTa M CIelUjaJu30BaHe MeXaHHU3alyje.
Hajnonynapuuje rajene jgekoure kyiatrype y CpOuju cy Kamuiuiia, TMTOMa HaHa, Oenu cres,
HEBEH, 0JI0JbEHU MaTHU4makK, rjae ce npuxoau kpehy ox 600 — 4000 €/ha, anu u cnenupuIHUM
norpebamMa y Trajely M TOCT-)KETBEHO] JOpaiu. TpPOIIKOBH MPOU3BOAKE ce Tpybo Mory
MOJICJIUTH Y YETHPHU TpyIle, I/ie TPOIIAaK aHrakoBama pajiHe CHare KoJ CBHUX KYJITypa y3uMa
HajBehu yneo (45-79%). Ha npyrom mecty ce Haiase TPOLIKOBH €HEpPreHTa 3a cymeme (5-37%),
HAKOH 4era Jiojlaze TPOUIKOBH Matepujaia (ceme u yOpuBo) y pacnony ox 9-16% u TpourkoBu
ynotpeba mammHa y pacrnony 4-13%. Heke crporo 3amtuhene OuibHE BpCTE, HOIYT KyTe
JIUHITYPE, 3aXTeBa]y crien(pUIHE YCIOBE Tajekha U HETY YU HU3 TOJIMHA.

[TaxxJbMBO TUTAaHUpAKE PACXOAA M KPUTUUKHM CTaB Mpema MH(opmMaiijama o JOOUTH U3
MIPOU3BO/IbE JICKOBUTOI OMJba MOXE OBY IpaHy YHAmpeIuTH M Ipou3Bohaunma o0e30equTu

pc€ajiaH OCHOB 3a IMPOIIHNPUBAKC MMOBPIIMHA U aCOPTHUMaHa.
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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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Cumunujym (Si) je 4eTBOpOBaICHTHH METAOWA KOjU 300r CBOjUX IOJYIPOBOJIHHYKHX
CBOjCTaBa MMa Ba)KHy yJIOTY Y MOJIEPHHUM €JEKTPOHCKUM ypehajuma. CUIUIMjyM je Ha JpyroM
MECTY T10 3aCTYIJBCHOCTH XEMHjCKUX €IeMeHaTa y 3eMJbUHO] KOPH, allil j€ HEeTrOBO KPYXKEHe Y
npupou BeoMa cropo. OBaj XeMHjCKH €JIeMEHAT j€ HEOMXOJaH 3a JbyJe, KUBOTHUILE U HEKE
anre, monyT aujatoMeja. Mako nojenuHe OMJbHE BpCTe aKyMyJIMpajy CUIUIMjYM y KOJIMYMHAMa
3Ha4ajHO BehMM O] HEONXOJHUX elleMeHara (XpaHMBa) MOMyT a3oTa, (ocdopa win Kaaujyma,
OBaj MO0 MHOTO 4YeMy Ioce0aH M KOPUCTaH €JIEMEHAT JOIll YBEK HHUje CBPCTaH y TpyIy OHIBbHHUX
xpannBa. Kox xomHeHux Owmsbaka (Embryophyta), mocroju pasznuumra 3acTymIBEHOCT
cununyjyma y TkuBuma. Maxosune (Bryophyta) m manpatmave (Pteridophyta) axymymnmpajy
CHIMIMJYM Yy KOHIEHTpanmMjama u mnpeko 5% cyBe wMace. Kox ckpuBeHOCEMEHHIA
(Angiospermae), monokoTmie (Liliopsida), mo mnpaBuiy, akymyiaupajy Behe KoJIu4MHE
cumnijyma  (0,5-5% cyBe mace), mocebno TpaBe (Poales) m omrpuke (Cyperales), mox
mukotuienone 6usbke (Magnoliopsida) y Behunu ciyuyajeBa OJUIMKyje HHCKa KOHIEHTpaluja
cumuijyma y tkuBuma (ucnojn 0,2% cyBe Mace), ca usysetkom pemosa Urticales, Ericales,
Lamiales, Myrtales, Caryophyllales u Cucurbitales, uuju nojenuau npeacTaBHUIN aKyMyJIUpajy

u Behe konmmumHe cwimnujyma (mpexko 0,5% cyBe Mmace). busbke ycBajajy cuiMuujym u3



3eMJBHINTA UCKJbYYHUBO Y OOJIHKY HemucocoBane cuimuujymoBe kucenune (HaSiOs), mro je u
JjenUHM OMONPHUCTYNAYHH OOJIMK CHJIMIIMjyMa 3a CBE JKUBE OpraHu3Me, YKJbydyjyhu u Jbyjncka
6uha. Jlo cana cy y KopeHy Ousbaka OKapaKTepHcaHa J[Ba pa3jinyuTa TPAHCIOPTHA MPOTEHHA 32
cununujyM U 1o: LSil (akBanopuHcku KaHai), koju TpaHcnoptyje HaSiOs y cuminiacT kopeHa u
Lsi2 (aHjoHCKM TpaHCIIOPTEDP), KOjH j€ OArOBOPAH 3a TPACIOPT CHJIMIIMjyMa M3BaH CHI0ACpMHUCa
(3ona KacnapujeBux Tpaka) U NMyHEHE KCHIEMCKHX CyAoBa. Jlalbu TpaHCHOPT CHUIIUIM]jyMOBE
KHCEIMHE OJIBHja CE€ KCUJIEMOM M TOTOEH j€ TPAHCHUPALMOHOM CTPYjOM, KOja YjeaHO U
MIPUBPEMEHO CIPEYaBa MOJIMMEPU3ALN]y CHIIUIN]YMOBE KUCEIHMHE IPU KOHIICHTpalrjaMa U3Ha/a
2,5 mM. V naazemMHUM opraHuMa U TKHBUMa CHJIMIHMjyMOBa KHCEIMHA IOJUMEPHU3Yyje 10
aMop(pHUX CTPYKTypa CIMYHUX MHHEpaldy omaiy, oJ KOojux cy usrpaheHe T3B. QuronutHe
CTPYKType, KOje J1ajy MeXaHH4Ky YBpcTohy HaJ[3eMHOM JieTy OMJbKe.

bnarotBopHO [€jCTBO CHIMIMjyMa KOJ OWJbaka H3JI0KEHHX CTpecy IMOJIpoOHO je
JOKYMEHTOBAHO y JuTeparypu. Tako je mokasaHo Ja OujbKe TpeTUpaHe CHIIMIIN]YMOM IOKa3yjy
noBehaHy OTHOPHOCT Ha MOCHEAMIIE IIO0ATHUX KIMMATCKHX MpOMEHa (Cylla, TeMIepaTypHU
eKcTpeMH, YB 3pademe), Kucema W 3acilambeHa 3€MJBHINTA, TOKCHYHE KOHICHTpAIHje
QTyMUHHUJyMa, apCceHa M TEHIKUX MeTala, ajli M Ha HeJ0CTaTaK U BUIIAK (JIucOalaHC) XpaHUBA.
Viora cunauuMjyma y OTHOPHOCTH OMJbaka Ha CTpeC H3a3BaH OHWOTHYKUM YHHHUOIMMA
(XepOMBOpPHM HMHCEKTH U OWJbHU IATOT€HM) HHje CaMO MeXaHHWuKe IpHupoje, Beh TpeTMaH
CIIIMLIMJYMOM TI0jayaBa M OHMOXEMM]CKM OATOBOp OWJbKE HA HUBOY TPAaHCKPUIIIHjE, IITO
JOTIPUHOCH T10ja4yaHO] CHUHTE3M MNPUPOAHMX GYyHruuuaa ((GUTOANEKCHHU) M pereieHaTa.
[IpumMeHa cunuiujyMa y CBETCKOj MOJbOIIPUBPEAN NEPMAHEHTHO PacTe, HOCEOHO y OPraHCKo) U
OMoMHAMHMUKO] Mpou3BoAmBM. Ha mpuMmep, CHIIMIUjyM yia3u y cacTaB HEKOJIMKO PELenTypa
(mpemaparniuja), Koje je yCIOCTaBUO TBOpal OuoauHamuuke moJboripuBpene Pynond Illrajaep
(1861-1925); 3aTum, cMmera MICBEHHX KpaBJbux porosa u kBapiia (501) u nmpax pacrasuha (508).
Ilopen Tora, cBe BHIIE C€ TOBOPH M O BaXKHO] YJO3M CHIMIMjyMa, OJHOCHO (UTONHUTA Y
cekBecTpupamy yribenauokcuaa (CO2) uz atmocdepe. I[lpouemyje ce Aa cexkBecTapIHOHU
MOTEHIIMjall (PUTOJIUTA 332 YIJbEHUK Yy CBETCKO] KOMHEHO] OMomacu WM3HOCH OKO 157 MuimoHa
ToHa CO2 rogumme.

3a pa3naMKy OJ TMO3HAaTHX IITETHUX IMOCIEeNUIa YyIucama CUIMKOHCKOT IIpaxa M|
MHUKpPOBJIaKaHa KOJl JbyAu (OTCTPYKTUBHO IIIyhHO 000JbeHe — CHIIMKO03a), OHOCHO Mpobiiema y

Bapewky CTOYHE XpaHe Oorare CHIMIIMjJyMOM KO TpEeXHBapa, MHOTO C€ Mame IpoIarupajy



KOpPHCHA CBOjCTBA CHJIMIIM]yMa 3a JbYJE U )KUBOTHIE. CUITUIINM]yM j€ TPaJIMBHU €JIeMEHaT KOjJH je
HEOIXOZaH 3a OWOCHMHTE3y KojareHa W TJIMKO30aMUHOTJIMKAHA M CTOTa YyJa3u y CcacTaB
KOJIaTeHUX TKHMBA, KA0 IITO Cy: KOCTH, IUTyha, BacKyJapHH OpraHd, MHUIIMhHA BJIaKHA, KOXa,
HOKTH, Koca, uTA. llpocedan paHEBHM YHOC cUIMOMjyMa y OONHMKY OuONpHCTymayHe
CHJIMIIM]YMOBE KHCEIHHE W3HOCH 01 9 1o 14 mg, NOK cy JHEBHE TMOTpede 3a CHIIUIN]YMOM
MHoOro Behe u m3Hoce on 15 no 40 mg y 3aBUCHOCTH O] TI0Ja, y3pacTa M TEJeCHE Mace.
HcTpaxxkuBama 1Mokasyjy Ja JHEBHU YHOC OJ HajMame 25 mg CHIMLKjyMa JOIPUHOCH 3APaBIbY
KOCTHJy W TpEBEHIMjU ocTeornopose. [lopen Tora, CHIMIHMjyM MOXKE Ja 3aMEHH KallUjyM Y
M3rpajilbl KOCTH]Y ¥ KPBHUX CY/IOBa, yuMe ce noBehaBa mHUxoBa enactudHocT. CyruieMeHTanuja
CIIIMLIMJYMOM Takol)e JONpUHOCH TIPEBEHLMJU HEYpOJEreHEepaTuBHUX oOoJema (HIp.
AnmxajMepoBe OoiiecTH), WMajyhwm y BUIy Ja y peakUWju CHJIMIMjYMOBE KHCEIHHE ca
ATyMUHUJyMOM HacTajy MeTa0OJIMYKM HEaKTHBHH aTyMOCWIHKATH, YHME C€ CMamyje
KOHIICHTpalldja CI000AHOT alyMHHHjyMa KOME C€ MPHUIHCYje yJIora y HACTaHKY IUIaKoBa Y
Mo3ry. CuiunujyMy ce MpUIIKCYyje W yjora y peryianuju nukiyca hemuja numdorura, duMe
MOCPETHO yTHYE HA UMYHE U MH(]IaMaTOpHE OJrOBOpE.

['maBHM W3BOP CHIIMIMjyMa y JbYJICKO] HCXpaHH MPEICTAaBIbajy WHTETPATHE KUTAPHUIIE
HBUXOBU MPOU3BOJHU, KOJU Cy cialOuje 3acTyIJb€HH y MAaCOBHOj HMCXpaHH CTAaHOBHMIITBA Y
Cpbuju, nmpetexxHo 6a3upaHoj Ha xie0y U menuBuMa oj Oernor OpamrHa. 30or Tora ce Hamehe
nmotpeba 3a MOJAaTHOM CYIUIEMEHTAIM]OM CHJIMIHUJYMOM Y IHWJbY MOOOJbIIakha HAPOIHOT
31paBJba. JeqaH o] IPUPOJAHUX CyITUIEMEHaTa CBaKaKo jecy M HeKe CAaMOHHKIIE JIEKOBHTE OMIBKE,
KOje Ccy MO3HaTe Jia aKyMyJHpajy CHIHMIHUjyM, Kao ITo cy Hip. pacraBuhu, kompuBa (Urtica
dioica), kucespak (Rumex acetosella), Tpockor (Polygonum aviculare), jaropuesuna (Primula
veris), kokorarl wiu xapasbesuna (Melilotus albus), vana (Mentha piperita), matnumak (Melissa
officinalis), tumujan (Thymus spp.), Bpouma upsena (Lythrum salicaria), uta. OBo peBujanHO
npeJaBambe MMa YNpaBo 3a LWJb J1a CTPYUYHY M IIUPY jJaBHOCT YIO3HA ca OJIarOTBOPHHUM
JIeTIOBabEeM CHIIMITjyMa Ha OUJbKE U Jby/Ie, Kao M J1a MOJICTAKHE Jlajba UCTPAKUBAA JICKOBUTOT

MOTEeHITM]aja Onsbaka KOju c€ 3aCHMBA HA OMOAKTUBHOM CHITHITH]yMY.
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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 (H4SiOa), 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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KibyuHe peuu: 1eKOBUTO OHMIbE, CIIOHTAHU pecypc, (apMaKOTHO3H]ja, OJIPKUBO CAKyTJbahe
On npeko 1100 OusbHUX BpcTa 3acTymibeHUX y (iopu Crape miaHuHE, JIGKOBUTUM
owbkama mpunana oko 240 Bpcra. [IpunukoM TEpeHCKHX HUCTPaKMBamba MPENno3HaTo je 85
JIEKOBUTUX OMJBHHX BpCTa KOje O KpO3 MPOrpaM OJPKHBOT CaKyIJbakha MOTJIC J1a TIpoHaly
OTIpaBJamke Y eKCIUIOaTaluju. TepeHCcKa HCTPaKUBaba Cy CIIPOBEACHA Y OKBUPY CTPATEIIKOT
MPOjeKTa Yuju je eBuaeHInoHu 0poj 6uo S.4.03.38.259, a nox HazuBoM ,,Y Hanpeheme HOBUX
MOCTyNaKa y rajemy, Mpepaayd U 3alITUTU JIEKOBUTOT U apOMATHYHOT OWJba 32 MOCTHU3AME
cTaOuiIHEe TTPOU3BO/IHE U JOOUjakhe HOBUX MPOM3BOJA“, OTHOCHO HeroBor mopamnpojexrta [111
3 ,,OUTOXEMH]CKO MPOyUYaBamkhe CAMOHUKIIOT U TajeHOT JIEKOBUTOT Ousba Ha moApy4jy Crape
IUIaHWHE — peajlHa OCHOBa 3a KBanmuTeTaH paj moroHa y Ilupoty™ (pykoBonuiarn
nonnpojexta He6ojiua Menkosuh). HakoH cripoBeieHUX HCTpaXKUBamba, MPOLEHEHO je /1a je
Ha TOMEHYTHM JIOKQIUTETHMA, Y PAIllOHAIHO] EKCIUIOAaTaluju, Moryhe MpUKYMUTH MPEKO
220 Tona OuspbHHUX Japora. Oj Tora, eKCIuioaTalnja HaI3eMHOT Jiesia OnJbaka MpoLCHhEeHa j€ Ha
oko 70 t, ca nomuHaHTHUM TpeacTaBauimMa Epilobium angustifolium (10 t), Hypericum
perforatum (9 t) u Thymus serpyllum (5 t). Konuuuna mioaoBa Koja ce MOXe CaKyIUTH ca
UCTpa)KMBAaHUX IO/Ipyyja NpOoIleHheHa je Ha 32 t ca HajJIpUHOCHUJUM NpeacTaBHUIIMMa Rosa
canina (12 t), Prunus spinosa (4,3 t), ase Bpcte u3 poaa Pyrus (P. malus u P. communis) ca
no 4 t m Sambucus nigra (3,5 t). Ox kopeHacTHX BpcTa Haj3acTyIubeHHje cy Oomne Gentiana
asclepiadea (8 t) u Ononis spinosa (5,8 t), a mpolemkeHa YKyITHa KOJIMYMHA CBET JICKOBUTOT

KOpema ca UCTPAKUBAYKOT MMojpyyja je oxo 30 t.
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Out of over 1100 plant species represented in the flora of Stara Planina Mt, 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 Mt — 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 miaHWHA TPENCTaBJba jelHY OJ HajBehMX W Haj3HAJHUJUX IJJAHWHA HCTOYHE
CpOuje. Ilmanmuacku macuB Crape mnanwHe npumana Kapnarto-bankanmmnMma, omiukyje ce
BEJIMKMM JHMjalla30HOM HAJMOPCKHX BHCHHA, a y TEIIOIKOM CMHUCIy OOyXBaTa IOCTOjame
Pa3IMYUTUX CYICTPATa Kao MITO Cy MIKPHJBIIN, KOHTJIOMEPATH, TeITUapu, TPAHUTH U KPEUhally.

OBy IuUlaHMHY ca acHeKTa Bereralyje KapakTepulle IIHPOKa pPacHpOCTPamEHOCT
TEPMOPIIIHUX XPACTOBUX IIymMa, Ka0 M BPJIO yCKa PacCIpOCTPAmEHOCT >KOyHAcTe W TpaBHE
QJITNICKe BereTalrje y CyOaJlCKOM U aJlICKOM Iojacy. bykoB mojac, Koju je Ha OBOM MPOCTOPY
ONTHUMAJHO pa3BujeH, m3rpalyje Oankancka OykBa (Fagus silvatica subsp. moesiaca), koja
dbopmupa pasznuunrte Tunose yrcte (Luzulo-Fagetum) wim mermosure (Abieti-Fagetum) 6ykose
myme. Ilojac cmpue, pasBujeH Ha BehMM HagMOPCKMM BHCHHaMa, KapaKTepuIle
MOHOJIOMHHAHTHA I[PHOTOpPHYHA IfymMa cMmpdue Tuma ropcke Tajre (Picetum excelsae) u pehe
MEIIIOBUTA jesioBo-cMpueBa Imyma (Abieti-Piceetum). Jenan on BaKHUX THUIIOBa BereTaluje je
WHTpPA30HAJTHA BEreTalja TPECETHINTa, Pa3BHjeHA Y 30HM YETHHAPCKUX IIyMa U IJIAHHHCKHUX
BpxoBa. Kapakrepumry je crnenudu4HA U pPeTKH mpeactaBHUIM ¢uiope kao mro cy Cirsium
heterotrichum, Swertia punctata, Allium sibiricum u npyre Bpcte. CyGanumcku mojac OmjIHKyje
MPUCYCTBO XOyHacTe BereTanuje kieke (Juniperus communis subsp. alpina), cybanmcke cmpue
(Picea abies var. subalpina), 6oposuunie (Vaccinium mirtillus), naryspacror mianuHckor 6opa

(Pinus mugo) u 3encue jose (Alnus viridis). Ha npocropy usnaxg 1900 m HagMopcke BHCHHE
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npeoBaaBa HHUCKA allCka 3e/hbacTa BereTaldja ca JoMuHanujom TpaBa Sesleria coerulans,
Agrostis rupestris u Festuca supina.

VY3 pasHoBpcHOCT cranumTa, Crapa IUIaHMHA TpeICTaBiba jeJaH oA (DIOPHUCTUUKH
HajpasHOBpcHUjuX genoBa CpOuje u bamkanckor momyoctpBa. CBeykymHO O0rarctBo u
Pa3HOBPCHOCT BPCTa, Ka0 M MPHUCYCTBO OPOJHHX CHIEMCKHX W PEIMKTHHUX TaKCOHA, yKa3yje Ha
cnenuduuHy TeHe3y ¢uiope oBe IUIAHWHE, Koja ce ca OmoreorpadCKor acrekTa pas3jIuKyje Ol
ocranux aenoBa bankana u EBpone. Backynapua ¢opa Crape mianune o0yxsata npeko 1500
TaKCOHA Ha HUBOY BPCTa M MOABPCTA, IITO OBAj IPOCTOp cBpcTaBa Mel)y Tepuropuje ca Hajsehom
¢baopuctuukoM pasHonukomhy y Cpouju. Ca cranoBuinTa Kiacu(uKaiyje, CBH €BHICHTUPAHU
takcoHu y ¢nopu Crape ruianune cy rpynucanu y 114 nopoauna u 542 poga. Oxo 80 Takcona je
U3 Tpyne OaKkaHCKHUX eHaeMuTa, Mely kojuma cy Haj3Hauyajuuju Allium melanantherum, Senecio
pancicii, Cyanus velenovskyi, Knautia midzorensis, Edraianthus serbicus u napyre Bpcre.
HctoBpemeHno, oko 70 npumnagHuka ¢Giope npuriajaa Kareropuju cyoOeHIeMuTa, a 3aCTYIJbEH je U
Behu Opoj YIrpOKEHHX, JIEKOBHTHX, JECTUBUX W JIPYTMX 3HA4YajHUX BpPCTa KOje CBOJUM

IPUCYCTBOM JOIIPpHUHOCE OorarcTBy OMsbHOT cBeta CTape IUIaHnHE.

The diversity of the flora of Stara Planina Mt in eastern Serbia

Bojan Zlatkovi¢'*

YUniversity of Nis, Faculty of Sciences and Mathematics, Depatment of Biology and Ecology,
Visegradska 33, 18000 Nis, Serbia

*Corresponding author: Bojan Zlatkovié, University of Nis§, Faculty of Sciences and
Mathematics, ViSegradska 33, 18000 Nis, Republic of Serbia, Tel.: + 38118533015, e-mail:

bojan.zlatkovic@pmf.edu.rs
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Stara Planina Mt is one of the largest and most important mountain in eastern Serbia. The

massif of Stara Planina Mt belongs to the Carpatho-Balkanids, featured by a large range of
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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 Mt 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 Mt 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 Mt 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 Mt.

16



Etnodapmaxkosiomka ynorpeda nerpoua (Agrimonia eupatoria) y
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Mapuja Mapkosuh'*, JIejan IlibeBbakymuh?, Jeaena Marejuh’, Becna Ctankos
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Kiby4He peun: nerponail, TpaauuoHainHa ynorpeoa, [Tuporcku oxpyr

Agrimonia eupatoria, wmelly cranoBHuIITBOM [IMpOTCKOr OKpyra TMoO3HaTa Kao
,,TIETPOBAIL", ,,ajAYYKH JyBaH" W ,,9M4aK", JeCTe BHUIICTOIHIIHA 3eJ/haCTa OMIbKA U3 MOPOIHIIE
Rosaceae, unja Bucuna usHocu 1o 100 cm, a o/uIMKyje c€ MEpacTO CIOXKEHUM JIMCTOBMMA U
KYTHUM TPO3JaCTUM pareMO3HUM IBacThMa. LIBeTa of jyHa 1m0 cemreMOpa, a Ha3eMHH JeJIOBH
Ousbke ce Oepy 3a JIEKOBHUTE CBPXE Yy JIETO 32 BpEME CYBHX M CYHUaHMX JlaHa.

HcTpaxuBame O Mo3HaBawy M Kopuiihemy jekoBUTOr O6usba y IIupoTckom oOkpyry y
BUJy YIOUTHHKA je crpoBelneHO y udetupu ommrtuse: [Iupor, baGymnuna, bena Ilamnanka u
JlumuTpoBrpam.

On ykymnHor O6poja HcTIMTaHUKa KOjH je u3Hocuo 631, 3abenexeno je aa 34 ocobe mo3Hajy
ynoTpeOy neTposia, o yera je 30 ocoda Omio cpricke, a 4 Oyrapcke HallMOHAJIHOCTH, OJJHOCHO
22 ocobe mymkor moia, a 12 skeHckor noia. Hajsehn Opoj ncnuranuka je moMeHyo HeTpoBail

MPOTHB Tpyle ypuHapHUX Oojectu (ykynmHo 19 um3jaBa) onm dera 13 um3jaBa mpoTwB OoyiecTH
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Oocmmke u OyOpera, 3 u3jaBe NMPOTHMB ynaje MOKpahHUX KaHaja, 2 W3jaBe MPOTUB OOJIeCTH
OyOpera W jeqHa u3jaBa MPOTHB Iecka y OyOpesuma u MokpahHUM KaHamuma. Mamu Opoj
UCIHUTAaHUKA je TOMEHYO ynorpely mpoTuB Oojectu mpocrate (6 M3jaBa) U NpUBHjarbe HA paHe
(5 uzjama). [IpoTuB rpyre 0OJECTH AUTESCTUBHOT TPAKTa 3a0CIIeKEHO je 5 h3jaBa: MPOTUB KaTapa
xenyna (1 w3jaBa), mporus mponuBa (1 u3jama), 3a aedeno mpeso (1 m3jaBa), 3a xemyman (1
u3jaBa) U NpoTUB cTroMayHux Teroda (1 umsjama). Cienehe ymorpebe cy moMeHyTe ca Mo JBe
u3jaBe: MPOTUB 0OJIECTH jeTpe W MpOTHB Kamwba. Ca Mo jeHOM H3jaBOM IOMEHYTe cy cienehe
ynoTpebe: Kao aHTUOMOTHK, AaHTHCENTHK, MPOTUB OOJIECTH YHYTPALIBHX OpraHa, Xyd4H,
NPOIIMPEHUX BEHA, 32 LUPKYJAlMjy W 3a cpue. JegaH HMCIUTAHHWK je TPUjaBUO Ja IO3Haje
METPOBaIl Kao JICKOBUTY OWJBKY, all HHje 3HAa0 ynotpeOy. Pedynratu cy ynopehenu ca ocranum
eTHO(apMaKOJIOIIKNUM HcTpaxkuBambuMa y CpOuju u Ha bankany.

HoBune oBor mcrpaxuBama cy cienehe mpuMeHe NETpoBLA, KOje HUCY TOMEHYTE Y
MPETXOAHUM €THO(hAPMAKOJIOMIKUM UCTpakuBamiMa y CpOuju n Ha bankaHCKOM TMOJyOCTpBY:
3a IUPKYyJalujy, 3a cpie, MPOTUB MPOIIMPEHUX BEHA, KaTapa >Kelylla, CTOMAayHUX Terooa,
OoJsiecTH Xy4u U jeTpe, 00JecTH mpocTare, MPOTUB Mecka y OyOpery M MokpahHUM KaHammma,

Kao ¥ 3a 00JIeCTH YHYTpallbUX OpraHa.

Ethnopharmacological application of common agrimony (Agrimonia

eupatoria) in the Pirot County (Serbia)

Marija Markoviél, Dejan Pljevljakusi¢?, Jelena Mateji¢®, Vesna Stankov Jovanovié¢!
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11000 Belgrade, Serbia
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Agrimonia eupatoria, among population of the Pirot County commonly known as
“petrovac”, “ajducki duvan”, and “Ci¢ak”, 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, Babu$nica, 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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ETHoG0oTaHMYKA HcTpazkuBama Teucrium chamaedrys, T. polium u

T. montanum
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Bpcre poma Teucrium cy IIHMpOKO pacmpoCTpameHe, YIJaBHOM Yy IECKOBHUTUM H
cTeHOBUTUM oOiactuma Menutepana, EBpone, CeBepHe Adpuke u y ymepeHuMm oOjacTuMa
Asmje, moceOHO jyrozamamHe Aswuje. [lo JIEKOBHTUM CBOJCTBMMAa C€ HCTHYy Teucrium
chamaedrys (momy6wuia), T. montanum (tpaBa uBa) u T. polium (memespyra), mTo MOTBphyje
BUXO0Ba yrorpeda y TpaJIuMOHAIHO] (PUTOTEPAIUjU IIUPOM CBETA.

On 55 aHanu3upaHuX €eTHOOOTAaHMYKUX CTyauja, Bpcta 1. chamaedrys je momenyra y 34,
T. polium y 23, a T. montanum y 11 cryauja. T. chamaedrys u T. polium najuenrhe kopuctu
CTaHOBHMIUTBO Masie A3uje u 3anaaHor bankana, 10k je Bpcta T. montanum HajmonyJjapHHUja y
peruony 3amaaHor bankana. HamsemHu nenoBu oBux Ouspaka ce Hajuemthe kopucre 3a
npurnpemy uHQy3Mja WK ASKOKTa, KOJU C€ YIJIaBHOM yroTpebspaBajy opaiHo (84,2%), mok je
crioJpalIma nmpuMena peha (9,2%,).

ETHOOOTaHMYKa WCTpakMBama Cy mokasayia na ce 1. chamaedrys, T. polium u T.

montanum Hajuenrhe KOpUCTE 3a JIEYCHE TACTPOMHTECTUHATHUX TpolieMa (MpoOdaBHE CMETHE,
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0o y Kenyiy, n1ujapeja, )KyTHlla, [IUPo3a, 3a Yuiiheme KyUyHHX MyTeBa U Kao JICKOBU MPOTHB
00J10Ba), OOJIECTH CpIla U KPBHUX CYJ0Ba (XEMOPOUIH, XUIIEPTEH3H]a, aHEMH]a U IETOKCUKAIIH]a
KpBH) M pecUpaTOpHUX IpobdiieMa (Ipexiana, rpul, Tpo3HuIa, TyoepKynos3a, pak miyha u kao
¢bebpudyra). Takohe, Beoma cy 3Ha4ajHe y Jieuewmy aujadbereca. Y bocHu m XepueroBuHu u
Cp6uju, T. montanum je jenHa oj HajIOMyJapHUjUX OMJbaKa y TPAJAUIIMOHATHO] MEAUIIMHH, KOja
peMa BepoBambUMa JIOKATHOT CTAHOBHHUINTBA ,,JICYH CBaKy OoJecT.

MehyTum, ynpkoc U3pa3uTo MOBOJHGHOM YTHUIAJy Ha JbYICKO 3/paBibe, 3a0€NEKEHU CY
CIIy4ajeBH MITETHOT yTHIAja WH(Y3Mja WIK JCKOKTa Mpoy4YaBaHuX Teucrium BpcTa Ha 3/1paBJbe
Jbyau, mocebHo 300r moryher u3asuBama xemnatutuca. Jla 6u ce n3beryiv HexesbeHU e(eKTH,
HEOITXOHO j& carie[iaTu IeJIOKYITHO 3/IPaBJbe MAllMjeHTa, T03UPakhe U Tpajamke TpeTMaHa. Ctora
je moTpebHO Mpeay3eTH Jajba UCTpakuBama Bpcta 1. chamaedrys, T. polium u T. montanum
doxycupajyhu ce Ha (apMakoonike acrmekTe, Kako O ce eNMMHHHUCATN WM MUHUMH3HPAIA

MOTEHIINjaJTHU HEXKEJbEHU e(PEeKTH.

Osaj pao nodpoican je 00 cmpane Munucmapcmea npoceeme, HayKe U MeXHOIOUWKO2

paszeoja Penyonuxe Cpouje, npojexam 451-03-9/2021-14/200007.
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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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[lehepna 6onect (mar. Diabetes mellitus) je cee wemrha qujarnoza. CHMIOTOMH KOjH MOTY
yKa3aTH Ha OBY OOJIECT Cy: y4yecTalo MOKpeme, cTaiHa xel), ekcTpeMHa riaj, 3amyheme Buaa,
yMOp, CyBa KO>Ka U KaHIUAH]ja3a.

UctpakuBame O MNpeBEeHIUjU W Jieduewmy aujabereca je CHOPOBENCHO y BUIY aHKETE
CTaHOBHMKAa Ha TepUTOpuju JabGmaHWYKOr OKpyra, y ommThHHama JleckoBan, Briacotunie,
JleGane, bojuuk m Mezaseha, a qu3ajHUpaHO je Tako Ja Ce HCHMTA jaunHa Bese u3Mely
MIPHjaB/bEHUX META0OJMUYKUX KapaKTepUCTHKa U MOpP(GOMETPHUjCKUX MapaMeTapa HCIHTAHUKa,
Kao IITO Cy 00MM cTpyka U uHjekc TtenecHe mace (BMI), a takohe ankeTom yTBpam Koje OUJbHE
BpCTE U y K0jO] (hOpMU HCITUTAHUIIM KOPHUCTE y JIeuewy aAujadereca.

VY ucTpaxkuBamwy je y4ecTBOBaJIO 59 MCIMTaHUKA, 0/ KOjUX je 27 MyIKOr U 32 KEeHCKOT
nona. O ykynHor Opoja ucnuraHuka, Opoj ocoba 6e3 31paBcTBeHUX npobdiema je 6uo 36, mehy
kojuma je 15 mymkapana (25%) u 21 xena (36%). CtapocT CBUX MCHUTAHHKA CE€ KpeTana y
uHTepBany of 22 no 82 romune. Ocoba ca WHCYJIHMHCKOM PE3UCTEHIIM]OM OWIIO je YKYMmHO 9,

Mehy kojuma 5 mymkapana (8%) u 4 xene (7%), ykynan 6poj ocoba ca aujaberecom Tuma 2 je
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6uo 12, mehy kojuma 6 mymkapana (10%) u 6 xena (10%). JIBoje ucnuTaHHKa Cy HMald
nujaberec tuma 1. [Ipoceyan oOuM cTpyKa HCIMTHBAHUX 3/IpaBUX MyIlIkapana ouo je 88,43 cm,
JIOK je IpoceyaH 00MM CTpyKa 3ApaBUX KEHa KOje Cy YUeCTBOBaJle Y UCIIUTUBamy 0o 77,47 cm.
[Ipoceune BpeaHOCTH 0OMMa CTpyKa UCIIUTAHKUKA Ca MHCYJIMHCKOM PE3UCTEHIIjoM Omite cy 86,8
cm KoJ Mymikapana u 77,25 cm xoj >keHa. Hajuie BpeqHocTH oOuMMa cTpyka 3a0esIeXeHe cy
KOJl ocoba ca nujaberecoM THma 2, TJIE je MpeMa moalnumMa mpoceual 00uM CTpyKa MyIIKapaia
omo yak 99,33 cm, a xox xena 83,33 cm. IIpoceyna BpemIHOCT MHAEKCA TelieCHE Mace (CHTIL
body mass index - BMI) ocoba ca nujaberecom tuma 2 je Owna 28,133, mro je BpeaHOCT
IpeKoMepHe TeliecHe Mace. YeTupu o7 IBaHASCT UCIHUTAHKUKA ca JUjadeTecoM TUIla 2 UMAIU Cy
BMI Bpennoctu uznan 30 (rojasHocr).

Y npyrom ey aHKeTe O TPAAWIMOHAIHO] yHoTpeOu Owipaka y Jiedemy aujadereca
HaBeJICHA je TpUJeceT U jenHa Bpcra. Hajuenthe HaBoleHe BpcTe ca CBOjUM OMJBHUM JISIOBUMA
ourne cy kopeH macnauka (15%), nuct kornpuse (11%), nuct 6oposuutie (10%), muct 6pese (8%)
u suct Haue (7%). Y ¢pekBennuju ca 3% oaroBopa MCIUTAHWKA HAIILTU Cy CE KOPEH Lienepa,
JUCT KyNTUHE, MaxyHa TacyJjba, HaA3€MHH IO TeJIeHa U ceMe MHUCKABHIIE, a ca 1Mo 2% OaroBopa:
HA/I3€MHU JIe0 TOOpHUYHIIe, IIBET KaMWINIE, HAA3EMHH 10 KUYHUIlE, TUI0/ KIIEKe, ceMe Mopaya,
KOpeH oMmaHa, nuct nepuryHa. Ca no 1% oxaroBopa OwiM Cy 3acTylJbEHHU JIUCT U IIJIOJ apOHH]e,
KOpEH 4MYKa, KPToJia YNYOKe, Ha/I3eMHH JIe0 LIUKOpH]e, JUCT LPHOT AyJa, KopeH hymOupa, kopa
KpYIIMHE, CeM€ JIaHa, JIUCT Mupolhuje, JNHUCT py3MapuHa, IJIOJ IIWIKA, JIUCT CMOKBE, JIUCT
IIYMCKE jaroJie ¥ HaJ3eMHH JIEO BPaHUJIOBE TpaBe. 3a CBE HaBe/IeHE OMJbKE je OUII0 peueHo J1a ce
KOpHUCTE Y 0OJIMKY Yaja, OCHM IieJiepa U YMYOKe, KOje ce KOH3YMHUPajJy Y CBEXKEM O0JIUKY, 10K ce
Mopau ¥ KpyIlIMHa KOpHUCTE Y OOJIMKY TUHKTYpE.

UctpaxkuBame je yka3ajo Ha TO Ja je 00MM CTpyKa BakaH WHIUKATOD, jep cy HajBehe
BPEJHOCTH OBOI' MapaMeTpa ympaBo Oumie koJ ocoba ca nujaberecom tuna 2. UHaekc TenecHe
mace (BMI) je apyru unaukarop ose 6onectu. IIpema oBoM HCTpakuBamy, 4ak jeaHa TpehuHa
oco0a ca nujaberecom trna 2 umana je BMI Bpeanoctu nznaz 30, mro je ykaszanao Ha roja3HOCT.
[Ipema npukynpeHUM mojanuMa Hamux cyrpahana, OMJbKa Koja ce Hajuemrhe KOpPUCTH 3a
MIPEBEHIIN]Y U Jieuewke aujadbereca y JabmaHWMUKOM OKpyTy je Oujia maciiadak, KOjer Cy 3aThUM

CJICAUJTIC KOIIpUBa U 60pOBHI/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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ETHOO0TAaHMYKA cTyaMja 0 JJeKoBUTHM OmibkamMa Kypimyminje
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JlekoBuTe OWJbKE MMajy 3HAYajHy YJIOTY Y 3JpaBCTBEHOM cHCTeMy Jbyau. CBercka
3JIpaBCTBEHA OpraHu3allfja HaBoAM Jia BUIle oA 3,5 MUIUjapAH JbYAH KOPHCTHU JEKOBUTE OMIbKE
y IWJbY JIeUekha U OvyBama 3/paBiba. Lluib cTyauje Ouo je Aa ce NOKYMEHTYje y4ecTaloCT
Kopuiihema JEKOBUTUX OWJbaka y HapOJHO] MEIULMHH, MONUC OO0JIECTH 3a KOje Ce KOPHUCTE,
Ha4YMH BUXOBE IPUMEHE U J1a C€ HalpaBU €THOOOTAHUYKH MOIMHUC JIEKOBUTUX BPCTa HA MOJAPYYjy

Kypuymnuje.

ETHOOOTaHNYKa MCTpakuBama MPUKa3aHa y OBOM pajy CIpPOBEAEHA Cy Ha JIOKAJUTETY
Kypmymnuje. Iloganm o no3HaBamwy OMiba M HBHXOBO) YHNOTpPeOM Cy NMPHUKYIJbEHU NMPHUMEHOM
MHTEpBjya y BpeMeHy o] Maja 1o centemOpa 2020. rogune. Kopumihen je y3opak of ykymnHo 48
ucnutanuka (18 mymkapana u 30 sxena), crapoctu ox 21 1o 81 roguHe, yriaBHOM U3 Ipajcke

cpenune (38 nucrnuranuka je u3 rpaaa a 10 u3 ceocke cpeaune).

Hajuemihe cnomumane Bpcte cy: Hana (Mentha piperita L., 23 nyra), xamuiuia
(Matricaria chamomilla L., 18 myra), xonpusa (Urtica dioica L., 15 myra) kaHTaproH
(Hypericum perforatum L., 13 nyra), xanduja (Salvia officinalis L.,11 nyra), xajay4ka TpaBa

(Achillea millefolium L., 7 nmyta) u 6ocuibak (Ocimum basilicum L., 6 yta).
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JIuct u o cy OUJbHU OpraHu Koju uMajy Hajpehy ynoTpeOHy BpeIHOCT JIOK ce Kopa He
KopucTu. JIekoBUTa CBOjCTBa CAaMOHUKIMX OWMJbaKa yIJIaBHOM ce MckopuirhaBajy mpUIpeMoM

TOIJIMX HamuTaka (4aj, MHQY3, AEKOKT), U3pasioM 00J0ra, MacTu U yiba.

Hajsehu Opoj mcnuranmka HaBoAu Ja OMJbKE KOPUCTH 3a JieUerme OOJIeCTH opraHa 3a
JWCae W OpraHa 3a Bapeme. Y HapoJHUM OOMYajuUMa BaXKHY YJIOTYy MMajy XpacT, OOCHJBAK,

NmeHuIaA. ..

Ethnobotanical study on medicinal plants of Kursumlija
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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 piperita L., 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 officinalis L., 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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[Mnyhwak (Pulmonaria officinalis L.) je Bumeromumma Owbka u3 ¢damuinje
Boraginaceae ca my3ehum pr3oMOM M jeAHOCTaBHHM cTabiaoM. To je OWIbKa YHjU Cy JIMCTOBU
MIOCTaBJbEHM Y po3eTy ca O6enuM Mpirama. KpyHuia je neBkacTa, MpBoO py’kKudacTa, pehe 1pBeHa
i Oerna. JINCTOBY cy MPUCYTHH TOKOM YHTaBE TO/AMHE, IBETA OJ] MapTa 70 Maja Mecela, a ceMe
caszpeBa o] Maja JIo jJyHa.

VY CBpJbHILIKOM PErMoHy 00aBJbEHM CYy aHOHMMHHM €THOOOTaHWYKH MHTEpBjyH. Cpeamba
’KMBOTHA CTapOCT UCNUTaHUKa Owia je 73 roanHe. CTaHOBHUIITBO jeé UCIUTUBAHO O JIOKAJTHUM
Ha3WBHUMa OWJbaka, HAUMHY TPHUIpEeMe, 0 OoJecTuMa Koje ce jiede momohy oapehenunx Ouspaka,
Ka0 M O perenThMa 3a IpUIpeMy JIEKOBUTUX Ipernapara.

WHTepBjyncaHo je CTaHOBHHUINTBO W3 jaeceT cBpsbHIIkuxX cena (IIpexkonora, I'ynujaw,
Jlozan u Ilepum cy Ha CBpJbUIIKUM IUIaHUHAMa, y MOJHOX]Y M Ha maauHama Tpecubade cy
Bypnumo u Jlpajunan, Ha naauHama rutanuHe JleBuue cy [Nanu6aOunan u Pagmuposarll, 1ok cy
Ha iaHuHCKOM MacuBy Kypwuio cena [Tommmia n Komajkomrapa).

Ha ocHOBY MHTEpBjya JOIIIO ce O pe3yJiTara Jia Cy jeHa )KeHa CTapoCTH 82 ToJMHE U3
cena [lonmmua u jegan Mymkapar crapoctu 89 ronuHa u3 cena JlozaH yno3HaTH ca ynorpebom

myhmaka. O00je cy pekiu 1a ce Koa miyhmaka KOpUCTH JUCT 3a mpuripemy 4aja. Kopuctu ce
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KOJ TIpo0JieMa pecpaTOPHOT TPAKTa, Tj. HABEJIU Cy Jla C€ KOPUCTU KOJl TyOepKyio3e. AyTopu
KOjH Cy ce 0aBmIM eTHO(PAPMaKOIOMIKIM UCTPAKUBAKBEM YIIOTpeOe JIEKOBUTUX OMJbaKa HABOJIE
na ce P. officinalis kopuctu xon OpoHXuWTHCa, Kalljba, IPUIA, 3a NpeyninhaBame KPBU U 3a
jadame opraHusma.

Ha ocHoBy cBera HaBeleHOT MOXe ce 3ak/byduT ga ce Pulmonaria officinalis mosxke
KOPUCTUTH KOJI pECIUPUTOPHUX TTpobiemMa (TyOepKyio3e), ajld U 3a Tepanujy Apyrux 001ecTu u

jadame opraHusma.

Traditional use of lungwort (Pulmonaria officinalis L.) in the Svrljig region
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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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bezbenHocT mpumeHe OMIJBHUX NpOM3BOAA J00Mja Ha cBe BeheM 3Hauajy MOCIeAmUX
JIeTIeHrja ca MOpacToM HUXOBe yrorpebe. buibHe npore m mpemnapatd OMJBHHX JIpOra, MaKo
MMajy IPUPOJTHO MOPEKIIO U Y BehUHH cllydajeBa MOBOJbaH OJHOC KOPUCTU U PU3UKA, HE MOTY ce
CBH y MOTITYHOCTH cMarpatu 6e30eHnM 3a mpuMeHy. Kao 1mTo mojefuHan ToTOBU JIEKOBH MOTY
Jla UCTIOJbe HEeXKEeJbeHE peakifje /Wi Jia CTynajy y HHTepakiujy ca JpyruM JEeKOBUMA, Tako je
U ca MOjJeJMHUM OMJBHUM JIporaMa M lUXOBUM IpernapaTuMa.

HcTpaxnBame je BPIIEHO CaKyIJbakbeM W O0paZioM IojaTaka KOju Cy JOCTYIHH Ha
3BaHUYHOM cajTy EBporicke arennuje 3a jgexoBe U MeaunuHcka cpenctsa (EMA). Xepba Genor
nenuna (Artemisia absinthium) xopuctu ce 3a neyerme TUCIIENTUYHUX Teroda (crmazam, ryouTak
armeTuTa, AMCIencuja, QuaryneHnuja), OonecTu jerpe (XEmaTUTUC, Kao XOJIEePEeTHK), OojecTu
KOXe, nujabereca, Ka0 TOHUK. MOHOTEPIEHCKO jeANEHE TYJOH, KOj€ j€ MPUCYTHO y OMIBHO]
JpOTH je HEYPOTOKCHYHO M MOXKE H3a3BaTH KOHBYI3HMjE€ HAJIHMK EMIJICNTHYHHM OJoKagama
'ABAA peuentopa. Ilpema mpenopyum EMA yHOC TyjoHa myTeM OWJBHMX JIEKOBUTHX
MIPOM3BOJIa OTPAHUYCH je Ha 6 Mg THEBHO TOKOM JIBe Helesbe. XepOa pyce (Chelidonium majus)

npuMemyje ce y teuey uHdeknuja koxe (Tinea, Herpes Simplex), mcopujase, ekiiema, 6osectu
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jetpe, Ooijectd Xy4w. AJKaJIOW] CAaHTBHHAPHH TI0Ka3yje XEMaTOTOKCHYaH edeKar Kao H
IUTOTOKCHYHU W (peToTokcnuHu edekar, Takohe mokazaHo je ga m3asuBa omreheme JIHK
MoJieKyJa y henurjama muina, cy30uja mporec anruorenese naxuounujom BEI'® curnanuzanyje.
Jloka3u Koju MOApIKaBajy CUTYPHY OpallHy THEBHY T'paHHUILy 03¢ M3HOCE 2,5 mg alKalouja.
[Tnon u erapcko yJbe Mopaua (Foeniculum vulgare) kopucre ce 3a Jieueme AUCHENITHUYHHX
Terob6a (HaayTOCT, OTICTUNAIM]a, (JIaTyJIeHIIHM]ja, CTIa3MHU ITOBE3aHH ca MEHCTPYaTHHM Terodama),
npexJaja MoBe3aHuX ca MPOJYKTUBHUM KalllJbeM, HH(peKnuja n3a3Banux ca Helicobacter pylori.
Y miogy Mopada ce Halazu (PEHUINPONMAHCKO JEIUILEH-E €CTParoi, Koje je y HEKOJIHKO
CIIPOBEJICHHUX CTY/IMja TI0Ka3aJi0 KaHIIepOoreH! edekar.

[lojenune OwbHE Japore caape jeAumema Koja TMOCedyjy H3BECHH TOKCHUYHU
noteHujan. Ha ocHOBY McIMTHBama, YrilaBHOM CIIPOBEACHUX Ha KMBOTHH-aMa, YTBpHEHHU Cy
TOKCHYHU TOTECHIMjaJId IOjeIMHUX CacTOjaKa, Ka0 M HUXOB NPUXBATIFUB JTHEBHH YHOC. 3a
OWwbHE Jpore W mpernapare Koju cy Ha 0a3u OWJbHUX JIpora, a KOjU caJapke jeAnmberma ca
NoTeHIMjaTHuM pusukoM, EMA naje npenopyke 3a OrpaHAYeH JHEBHU YHOC, HAUWH H JTYKUHY
npuMeHe. Ha OCHOBY cBera HaBEJCHOT MOXKE C€ 3aKJbYUUTH Jla C€ OBAKBU OMJHHU NPOU3BOAM
MOTy cMarpatu 0e30€IHUM YKOJIMKO jeé HCIUTaH HUXOB KBAJIUTET U aKO C€ NPHUMEHY]y Ha

MPOINKCAaH HAYHH.
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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 GABAAa 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 (Chelidoniummayjus) 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.

35
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B pesynarar ot nBe ekckyp3uu Ha Pyii nnanuHa npe3 nposerrta u astoro Ha 1998 u 2018
roJuHa YCTAaHOBHXME 3a HelHata Bucimia (iopa 258 Buma pacrenus. Te ce oTHacar kpMm 174
poma u 57 cemeiicTBa. HabmroeHUATa U3BBPIINXME 110 JIBa TPAHCEKTA B ObJATapcKaTa TEPUTOPHS
Ha TUIaHKWHATa: ceno 3aben — Bpbx Pyii — ceno Jlomuuia u ceno Jlomuuiia — Bpbx Pyit (1706 m)
— C¢€JIo HOMHI/II_Ia. CHCKT’LpLT Ha ceMelicTBaTa IIOKa3Ba npeo6J1azLaBaHe Ha BHAOBCTEC OT
ceMelictBo Asteraceae ¢ 28 Bupma, ciensaHo 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. CemetlicTBa ¢ 1o euH Buj ca 22.

VYcranoBuxme 113 Buma BucmM jeyeOHU pacTeHMs, KOUTO mHpexacraBisBar 43.8 % ot
obmmus 6poit chOpanu 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 Jacg., 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
ten.: 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 Jacg., 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
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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 Jacg., 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.

39



Pacnpocrpameme jgexoBute Bpcre Galanthus elwesii Hook. f. y ITuporckom

okpyry (Cpouja)
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Cpbuja

Galanthus elwesii Hook. f. (Amaryllidaceae) Buiieroauiima je JyKOBHYacTa OWIbKa
pacnpoctpamena y EBponu 1 Maioj Asuju. Ilomyt apyrux Bpera poma Galanthus L., mpuBykiia
J€ BEJIMKO MHTEpecoBame y hapMaKkoIoruju 300T caapikaja OMOAKTUBHUX JeINHCHhA, KA0 IIITO j€
raJlanTaMuH. Y TOCIEAmUX Tojla Beka, Ouiia cy crpoBeleHa OpojHa HCTpakuBama jJa Ou ce
YIBPAMJIO pacmpocTpameme oBe Bpcre y CpOuju, anu cy oOpacly HEHOr paclpoCTpamemha
OCTaJIM HEJI0BOJHHO MO3HATH, LITO OTEXaBa MpUMeHY Mel)yHapoIHE 1 HallMOHAIHE JIETUCIIATHBE.
Kao Bpnio mano pacnpoctpamena y CpOuju, yriiaBHOM Ce€ jaB/ba Y UCTOYHOM JIEJTy HAIlle 3€MJbE.
VY oBOM pajny, IpHUKa3aHo je€ pacrpocTpamene Bpcte G. elwesii M onucaHa Cy HheHa CTaHUIITA Ha
noJpy4jy IIuporckor okpyra, Kao TONPUHOC MPOyYaBamy JEKOBUTHX OMJbaKa OBOTa MOJpyYja.

Pan ce 3acHMBa Ha pe3yJiTaTuMa TEPEHCKUX HCTPAXKMBama, MpOydyaBamba PeNeBaHTHUX
JUTEPaTypHUX U YCMEHUX U3BOpa M0JaTaka, Kao U peBU3Hje pePepeHTHUX XepOapcKux 30MpKu
(BEOU, BUNS), uzsenenux ox 2012. no 2021. ronune. PactipocTpameme mpoydaBaHe BPCTE €
JIeTaJbHO TEKCTYaJHO IMpHUKa3aHo U olenexeHo Ha KapTu [IupoTckor okpyra y KOOpIUHATHOM
cucremy EPSG: 32634 — WGS84 (UTM 3ona 34N).

ITpema pesynraruma pama, Bpcta G. elwesii 6una je 3abenexkena Ha 13 jokanaureTa y
[Muporckom okpyry (Crapa mmanuHa, benmaBa, Capnax, boxyparo, Ilposanuja, LlpHu BpX,
Opeosuna, bacapa, Buminy, Kamenuna, kiucypa pexe Jepme, Jumurposrpan u babymHua).

MelhyTum, MHOTa 0/1 HaBEJCHUX HaJla3WINTa HUCY MOTBphEeHa HAjHOBUjUM UCTpPaKMBAmbHMa Ha
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TEpeHy, a 3a MojeHa ce CyMba Jia MPECTaBibajy HaTypalu3oBaHe KyaTypHe Ousbke. OBa BpcTa
je Ouna KOHCTaTOBaHA y XpacTOBUM IIymMaMma M Ha OpACKUM KpeumhayKuM JIMBajgama, Kao U 'y
mubJbanuMa, Ha mammanuma U mehy crenama, ox 400 m mo 1300 m H. B., HO JaHac ce
yriaBHOM cpehe Ha maguHama M BpTauyaMa IUIAHMHCKUX OykoBux miyma (ass. Fagetum
montanum s. 1.), mva Bucunama nipexo 1100 m. Hepetko ce cpehe 3ajeqHo ca 1pyrum JISKOBUTUM
ousbkama, kao mro 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 nomynanuje

Bpcte G. Elwesii y [TupoTckoM OKpyry Cy YrpoKeHe Cy yCiIel jakiux aHTPOIIOTeHUX YTHIIAja.
Hcmpaoicusarve je noopaicano Munucmapcmeo npoceeme, Hayke u mexHoI0UKO2 pa3eoja

Penybnuxke 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 onthe map of Pirot
Countyusing the EPSG Projection 32634 — WGS 84 (UTM zone 34N).

The results of the study show that G. elwesii has been recorded on 13 sites in Pirot
County (Stara planina 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.
), 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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JlexoBHTA CBOjcTBa OMJ/baka U3 mopoaunue Brassicaceae Ha npuMepy HpHe U
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busbke u3 mopoauue Brassicaceae cy Oorate HyTpujeHTMMa, ButamuHuma C, E u K,
¢onatumMa u MuHepanuMma. [lopex ®uX, cagpke MNIyKO3UHOJNATe, TIPYIy jelUBbCHA YUjU
MPOU3BOM METa0O0JIM3Ma TPEJCTaB/ba)y AHTUHYTPUTUBHE Marepuje 300r uera je ymnorpeda
MHOTHX BPCTa U3 OBE MOPOJUIIEC Y UCXPAHU JbYIH U KUBOTHIbA OTpaHWUYeHA. | TyKO3WHOIATH |
(eHoIHEe KOMIIOHEHTE [Jajy KapaKTepUCTHYaH OMOp YKyC OBOj rpynu Ousbaka. CaBpeMeHUM
TEXHOJIOLIKUM TOCTYNIMMa o0pase Moryhe je cMamUTH yJIe0 OBHUX KOMIIOHEHTH y (UHAITHUM
npou3BoaMMa. PasrpajmoM TIyKO3WHONIATa TOKOM Bapema HAcTa)y WHIOIH, HUTPHIIH,
THUOIIMJaHATH U U30THOIIMjaHATH, KOJU MPEACTaBIbajy OMOJIONIKY aKTUBHE MaTepuje. JlokazaHo je
MHXUOMTOPHO JIejCTBO MHJI0JIa U M30THOLIMjaHaTa Ha pa3Boj henuja paka jeTpe, miayha, cromaka u
Oemmke KO MaroBa U MulleBa. YTBpheHo je 1a oBe Marepuje cnpedaBajy omrehewa Ha JJHK,
Jla UMajy aHTHOAKTepHjCKO, aHTMBUPYCHO M aHTUMH(IAMATOPHO JI€JCTBO, Ka0 U J1a MHIYKY]Y
aromnTo3y.

Ilpua u Gena ciauuia Cy jeJHOTOAMIIE 3eJbacTe OMJbKE M3 MOPOAMIE Kymycwmada. Y
CpOuju cy HajBHIIIe 3acTyMJbeHe Ha TepuTopuju BojBoaune. [lopen oBor perrona, mpumeheHo je
7la Cy YCIJIOBM 3a YCIIEBame€ CIIa4yHIle, Kao W JPYTrUX jeCTHBHX BpcTa M3 mopoxamie Brassicaceae
MOBOJbHU U Ha jyrouctoky Cpbuje. C TUM y Be3H, 3all0OUETO je CaKyIlJbalbe M eBallyaluja

JMBJBHMX BpCTa Kymycwaua y okBupy EUBRASSWILD mpojekta eBpoIcKor nmporpama capajthe
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3a OWJbHE TCHETHYKE pecypce Kako OW ce YTBPIWIO HHHUXOBO CTamkbe OHOTUBEp3UTETA H
pacrpoCTpamEHOCT.

Ipua cmaunia, Brassica nigra, 3aunHcka je Ousbka pacrpoctpameHa y EBporu, Asuju u
Awmepurm. Cpehe ce y mpupoau y quBsb0j GopMH, a MOPE]] TOTa Ce Taju 32 UHIYCTPH)jCKE CBPXE.
[Ipedepupa ocynuana cranumra. Lllupoko je amanTupaHa Ha NMPOMEHJBHBE YCJIOBE CIIOJbHE
cpenune. theHu 3eneHH JUCTOBH M TaHKO CTalJ0 Cy MPEKPHUBEHHM CHTHUM Jjladuiiama. Meku
JUCTOBH MX YUHE PA3IMYMTUM OJ] IPYTHX MPEICTABHUKA MOPOIHUIIC KOjU YITIABHOM UMajy TiIaTKe
U TJIayKO3HE JHCTOBe. JlecTuiamnujoM ceMeHa I[pHe claduile 1o0uja ce eTapcKo yJbe Koje hMa
AQHTHUCENTHYKU M MapasuTHIUAHUA edekaT. 300r Behe KOIMYMHE MarHe3ujyma y CEMEHY, YJbe
[[PHE CJIaYMIIe CTUMYJIMIIEC PACT KOCE TaKO INTO MOMaKe pacTBapame Hacjara Ha BIIACHUILTY
ocnobahajyhu donmkyn amake, a mopen Tora moBehasa npokpsibeHoct. [IpemapaT Ha 6a3u pHE
crauuiie (Kpeme, eMyJ3uje, MacTH) KOPHUCTE Ce y JIeUelhy peyMaTh3Ma U apTpuTHca. PegoBHOM
ynoTpeOoM LpHE ClIavyHIIe jaya ce 010paMOeHU CHUCTEM Tela.

bena crmaunma, Sinapisalba, je takohe 3aumHCcka OmIibKa, Koja ce cpehe muBBAa Kao
KOpOBCKa OWJbKa Ha MUBaMa, y3 IIyTeBe, WIM Kao TrajeHa. PacnpocTpameHa je Ha CBUM
koHTHuHEeHTHMa. OJ BeHoT ceMeHa ce npaBu ceHd. [loctoje nokasu na ce jom mpe 4000 ronuna
n.H.e. y Kunu u Ilakucrany kopuctuiio ceme ciauuiie. [Ipe Hero mro je mocraia mo3HaTa Kao
3a4KH, CllauuIila ce MPBOOMTHO cMaTpalia JEKOBUTOM OMJbKOM. [TuTaropa je y cBOjuM 3amucuma
HaBEO JIa Ce YCUTHCHO ceMe Oele ciauuile TOMENIaHo ca cupheToM Moke KOPUCTHTH KOJI yjeaa
3MHuja U mkoprnuja. Yaj ox Oene ciaduile ce KOPUCTH 3a OJAKIIABamhe Bapema, a y HAPOJIHO]
MeUIUHE Y (hopMu o0Jiora 3a Jeuermhe peyMaTi3ma. CBEXH MIIaIH JIMCTOBU OOTaTH BUTAMHHOM
A, C u E kopucre ce kao canata u 3a ,,uuinheme” kpBu. Y cioydajy 3y0000Jbe, mpenopydyje ce
KBaKambe CIaYMIIe pajid yMamemha 00J1a, a OCTOje HABOM J1a KCTH e)eKaT MMa U MIICYHH COK U3
crabspuke. Takohe, Oena ciauuna je 1oOpa 3a MueNMBby UCHaIly, jep Cy HBEeHH LBETOBU Ooratu
HEKTapOM.

[Topen naBenenux MoryhHocTH ymoTpeOe Oejie M I[pHE CIadulle Kao JICKOBUTOT OMJba,
OHE C€ MOT'Y KOPHUCTHUTH 3a 3€JICHHUIITHO yyOpHBO, NCXpaHy NITUIIA U Y HHIYCTPH]CKE CBPXE.

Pao je wmacmao kao pesynmam npojexma , Passoj Hoeux copmu u nobosuarse
MexXHON02Uja NpPoU3800re Y/baHux OusHUX epcma 3a paziuyume Hamene' (TP 31025),

Qunancupanoz 00 cmpane Munucmapcmea IITHTP Penybnuxe Cpbuje u yeosopa o peanuzayuju
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u unacuparby Hayuno-ucmpadxicusaukoe paoa HUO y 2020. u 2021. coounu. Esudenyuonu 6poj:
451-03-68/2020-14/ 200032 u 451-03-9/2021-14/200032.

Medicinal plants from Brassicaceae family - black and white mustard
Dragana Rajkovi¢'*, Ana Marjanovi¢ Jeromela®
YInstitute of field and vegetable crops, Maksima Gorkog 30, 21000 Novi Sad, Serbia
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Gorkog 30, 21000 Novi Sad, Serbia, Tel.: +381 21 4898 321, e-mail:
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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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Kao 3espacta Bumieroaumiima BpcTa, umdoka (H. tuberosus L.) ce omomahmia Ha
bankanckom momyoctpBy TOokoMm 19. Beka. 300r CBoje BelMKE KOHKYPEHTHE CIIOCOOHOCTU Yy
JIOKaJTHO] JWBJbO] (JIOPM W U3PA3UTO] CIOCOOHOCTH pa3MHOXKaBama, MIUPOKO ]
pacrpocTpameHa y peruoHy. JaBjba ce yriaBHOM MOpE] peKa, ajli ce Haja3d M Ha OTBOPEHUM
CTaHUIITHUMA, Ay MyTeBa U oOpaheHux nospba. TOKOM Mamupamwa WHBa3UBHUX BpcTa 'y Cpouju,
3abenexxeHe cy momyinamnuje y [luporckom okpyry y Omm3mHn peka Humase m Bnacuwue y
onmtuHama [Iupot u babymnuna.

Haponnu Ha3uBH KOju 03HadaBajy Bpcty H. tuberosus ykipyuyjy mosajmune ¢pasiryckor
monunamobyp, OK Cy OHU Ha Mal)apCKOM WJIM CPIICKOM je3UKY M3BEJICHH U3 OTOMAHCKOT TypCKOT
yuyex, ITO JeITHOCTABHO 3Hauu 1BeT. ETHOOOTaHMYKH M3BEUITAjH O YHUOKH j€ OIMHCYjy Kao JaKo
JOCTyTIaH M3BOP XpaHe, KPToja 3a JbYJCKY, a Haa3eMHOT Jiella 3a CTO4Hy xpaHy. KopucHa je y
UCXpaHU JbYIM KOjU maTe oJ] aujabeTeca, KOPUCTU C€ KAaO0 aHTUACTMATHK, Ia M 3a 3apacTame
paHa u onekoTuHa. Yn4oka je Takolhe 1emeHa 1 Kao yKpacHa OusbKa.

Onrosapajyha BIIaKHOCT, TeMIIEpaTypa 3eMJBUINTA U Ba3lyXxa MOTPEOHE Cy y anmpuiry 3a

ONTHMAJHO HULIAKE U BETE€TaTUBHH Pa3Boj, a Y aBrycTy 3a (opMmupame pu3oma U KpToja mpe
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1BeTama. buibke cy pasrpaHare W JOCTHXKY MakCUMalHy BucuHy on 1,5 mo 3,5 m, ca 30-50
KpToJa mo 6usbim. [Toyerak BeTarma MoACTaKHYT je ckpahemeM obmanuiie Ha 15,5 hy jyny wiu
13,5 h kpajem aBrycra, mro o3Ha4yaBa pa3iuKy u3Mmelhy IUBJBHX IMOMyJalKja ca JIyKUM
[[BETakbEM U JIOKAJHUX THomynanuja. L[BeTame yriaBHOM Tpaje oJl aBrycra A0 OKToOpa U dyXKH
MepuoIM IiBeTama npuMmehyjy ce y momynamujama ca Behum 6pojemM MamuX KpToJa.

[Ipomene y kinmMu, morpebama 3a OOHOBJBMBOM EHEPrHjOM M HaBHKama y HUCXpaHU
O0OHOBMJIE Cy MHTEPECOBAE 32 YMYOKY Kao MOTCHIMjaTHUM H3BOPOM OHMOMAace 3a pa3inyuTe

notpeoe.

060 ucmpasicugarbe noopaicano je Munucmapcmeo npoceeme, HayKe U MEXHOIOUIKOR

paszeoja Penyonuxe 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 Marjanovi¢ Jeromela!

Ynstitute 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@ifvcns.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 cicek, 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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Cy30ujame KOpoBa y JIEKOBUTOM OWJbY IPUMEHOM MAJI4eBa
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KibyuHe peun: 1eKoBUTO OMIbE, MATYEBU, KOPOBH, Cy30Hjame

CBe Beha moTpaxma 3a CHpPOBHHAMa TNPUPOJHOT IMOpPEKIa KOje ce KOpHUCTE Y
npexpamOeHoj, (apmaneyTckoj W KO3METHYKO] WHAYCTPHjH, a YHjH Cy H3BOpP pa3IH4yUTe
JIEKOBUTE M apoMaTU4yHe OMJbKE, 3aXT€Ba HMXOBY OpPraHU30BaHy MPOU3BOIY, jep KOJIMUYUHE
KOj€ c€ MOT'y CaKyIUTH y CIIOHTaHO] (hJI0pU HUCY JIOBOJBbHE J1a CE 33JJ0BOJbE NMOTPEOE TPHKHUILTA.

Hajsehu m3a30B y npou3BOIBH JIEKOBUTOT OMJba MpECTaBiba Ccy30ujame koposa. Kako
HE MI0CTOj€ PErUCTPOBAHU XEPOUILIMIU 32 IPUMEHY Y OBUM YCEBHMa, IpuberaBa ce HEXeMH)CKUM
Mepama cy30ujama KOpoBa, OJ] KOJUX j€ Maluupame MOCIeIbUX roIMHa MpeIMET IpoydaBama
MHOrMX ayTopa. OHO NpeJcTaB/ba NMPEKPUBAKE 3EMJBUIITA PA3TUUYUTHM MaTepHjaanuMa KojH
MOTYy OWTH NMPHUPOIHOT WIM BEIITAauKOr nopekna. Ha Taj HauuH ce, MEXaHUYKUM MPUTHCKOM Ha
TJI0, CMamkyj€ TOTOK CBETJIOCTU U PEMETE ONTUMAITHH YCIIOBH 3a KIIHjambe, HUIAlke, PacT U Pa3Boj
KOPOBCKHX BpCTa, a (paBOPHU3Yyje yCEeB.

Maurg mpocTHpKe Hope/l AUPEKTHOT JeI0Bakba Ha KOPOBE UMajy U HHAUPEKTHO JIETI0Bahe
(Hajuemrthe MO3WTMBHO) Ha yceBe JekoBuUTOr Omsba (momyt Coriandrum sativum, Valeriana
officinalis, Angelica archangelica, Lavandula angustifolia, Mentha arvensis, Thymus serpyllum,
Rosmarinum officinalis) Tako mTo yTHuy Ha mnapamerpe 3emipumTa (pH BpemHOCT,
TEMIIepaTypy, CaJp:kaj Biare, IpuCcycTBO U MOOMIIHOCT HEKMX MaKpoeleMeHara...).

[IpupogHu ManueBU Cy MajueBU OPraHCKOI IMOpeKjIa M HMMajy IIHPOKY HpPUMEHY Y

nosponpuBpenu. Pasmor Tome je WUXOBa Jiaka JOCTYNHOCT UM €KOHOMHYHOCT. HajBuiie ce
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KOpUCTE cllamMa, NMUJbCBHHA, KOpa JPBEHACTUX OWJbaka, WIJHIE 00pa, KyKypy30BHHA U JIp.
Bemrauku MaiueBM Cy MajadeBH KOjU c€ MPOU3BOJC Y BUIY (QOJHja O Pa3IMYUTHX MaTepujaia
u 60oja. Cse BuIIe cy y ynotpedu Omopasrpanuse ¢oivje, paayd OdyBama XKHUBOTHE CPEIUHE U
yIITe[ie BPEeMEHa Koje Ou ce TPOIIWIO Ha YKJIamame ca mapiene. Takohe, y mpoMeTy cy u
arpoOTeKCTHIIHE BOJIONPONYCHE (OJHje Koje Cy c€ HM3y3eTHO IOKa3zajie y HEKHM YCeBHMa
JIEKOBHUTOT OMJba (KOpUjaHIEPY, AHTCIIHIIH ).

[lorennujan mnpuMeHe MaideBa Y Trajemby JEKOBHUTOI OWJba j€ BEJIHKH, IITO CYy
UCTPaXMBAYH TPEMO3HAIN W HWHTE3MBHO Ce 0aBe OBOM TEMOM, a €(PHUKACHOCT NPUMCH-CHHX
MaJTdeBa 3aBUCH OJI: BPCTE Majlua, MaTepHjaja oj KOT je CauuibeH, Je0JbUHE IPUMEHEHOT ClIoja,

yCeBa KOjH €€ ITUTU U IIOCTOjaHOCTH.

Weed control in medicinal plants by mulching

Jovan Lazarevi¢”, 2Ana Dragumilo, *Sava Vrbni¢anin, Tatjana Markovi¢, ‘Dragana Bozi¢
tUniversity of Belgrade, Faculty of Agriculture, Nemanjina 6, 11080 Zemun, Serbia
’Institute for Medicinal Plant Research “Dr Josif Panéi¢”, Tadeusa Koséuska 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
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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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['’puBe cy cBpcTane y moceOHO IapCTBO OpraHu3aMa jep ce pa3iuKyjy O APYTHX KUBUX
6uha Mo cBOM HauMHY UBOTA U pa3MHOXaBama, HAUWHY UCXpPAHE U CBOjUM obnuiuma. [ maBHa
0CcOOMHA 110 KO0j0j ce pa3iuKyjy oj Ousbaka jecte Ta IITO HaKO Cy MpHuUBpIIheHe 3a MoAJory, Kao
1 OUJpKe, HEMajy XJIOpo(uII U HE MOTY Jia Bpie poTocuHTesy. MelhyTum, CIMYHOCTH y MOTJIeAy
XPaHJbUBOCTH MOCTO]JE.

3a OBO HCTpaxuBame KopHIIheHe cy BpcTe Koje mpunanajy ¢amuaujama 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 CMarpaTH
uzBopom Makpo (K, Na, P u Ca) u mukpo enemenara (Cu, Se, Fe u Zn) koju cy HEONXOIHH Y
JbyAckoj ucxpanu. O CBUX aHATM3WPaHUX MakpoeleMeHaTa KajJujyM je HajBUIIe MPUCYTaH Y
CBHUM TJbHBaMa U ETrOB caapkaj ce kpehe y pacmony ox 11781 mg/kg cyse mace (B. edulis) mo

45257 mg/kg cyse mace (L. aurantiacum), mTo 3Ha4u aa KOH3yMHUpameM mopije ox 300 g
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rpuBa 00e36ehyje ce 17,7% no 67,9% nueBHux norpeda 3a kanmujymom. docdop je apyru
HAj3aCTYIJbCHUjH MAKPOEJIEMEHT Y CAaMOHUKIIUM TJbMBaMa U HETOBa KOHIICHTPAIMja je€ OKO MEeT
yTa Mama y OJHOCY Ha cajpxaj Kanujyma. Kanujym u HaTpujyMm ce y IJbHBaMa I0jaBJbyjy y
Mam0j KOHIIEHTPALUj1, MEhyTUM, KaKo KaJIlijyM IreHepaJiHO HUje eIEMEHT KOjH je AeduiuTapan
y JbYJICKOj UCXPaHU a MamakK HaTpUjyMa CMamyje OMACHOCT Of KapJHOBACKYyJapHUX 000JbeHa
OHJIa ce Ne(DUIUT OBUX €lIEMEHATa Y TJbUBaMa MOYKE 3aHEMapHUTH.

Ha ocHOBy n00MjeHMX BpEAHOCTH KOHIIGHTpalMja 3a MHUKPOEIEMEHTE MOXE Ce
3aKJbYYUTH Jia Cy HWCIHTHBAaHE BPCTE IJbMBa OOraTte OBMM €JIEMEHTUMa M UMajy 3HayajaH
JOMPUHOC UCXPAHH, jep KOH3yMupamweM nopiyje ox 300 g ribuBa mpoleHaT YHEeTHX eJeMeHaTa
npena3u 15% nHeBHUX noTpeda Ko BehnHe CTUTHBAHUX BPCTa U TUME CE CMaTpa 3Ha4YajHHUM.

Tpeba ucrahu na je BehmHa aHanu3upaHux BpCTa M3pazuTo Oorata O0AaKpoOM, NMOTOTOBY
BpcTe u3 mopomuile Boletaceae. Takolhe, koHcTaranuja na ce TJBHBE CMaTpajy jEAHUM O]
HajBehuX MPHUPOJHUX HM3BOpaA CelieHA j€ OBUM HCTPaKMBAKEM U JIOKa3aHa jep je Koj BehuHe
aHAJM3UPaHUX BpcTa yTBpEHA BHCOKA KOHIICHTpAIlMja CelieHa Ia ¢ HhHUXOBHUM KOH3yMHUPAHEM
MOKe 00e30eauTH YeTBpTHHA THEBHHX MOTpeda 3a ceneHoM. M octamm MUKpOETEeMEHTH, Kao

ITO Cy I'Bokhe U IIUHK, IPUCYTHH Cy Y 3Ha4ajHUM KOJUYMHAMA.

Important nutritional elements in selected mushroom species from

southeastern Serbia
Marija Dimitrijevi¢!”, Violeta Miti¢?, Vesna Stankov Jovanovi¢?, Jelena Nikoli¢?

1University of Ni§, Faculty of Medicine, Blvd. Dr Zorana Pindic¢a 81, 18000 Nis, Serbia
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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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Kpynuonserna aueusma (Verbascum phlomoides L.) npunama pomy Verbascum.
TpaauumoHanHO ce BpCTe OBOT pojia KOPUCTE Yy JIeUely PEeCHUpaTOpHUX Teroda, MOMyT CYBOT
Kallba, OpOHXUTHCA, TyOepKyso3e M acTMe. YecTo ce MOMUBbY U ONaroTBOPHH €PEeKTH KOJ
XEMOpOH/Ia, paHa, peyMaTU3Ma, eKIleMa B JPYTUX 3aMabeHCKUX CTamba.

Huws cryamje O6mno je oapehuBame caapskaja monudeHosia, TaHWHA, (IaBOHOWAA M
(eHUIPONaHONIHUX JIepUBaTa y €KCTpaKTUMa I[BETa U JIMCTa KPYIHOLBETHE JWBU3ME, Ka0o U
6e30eHOCTH TPUMEHE OBUX EKCTpaKaTa.

busbHu MaTepujai (LBET M JIKCT) CaKyIUbEH je Yy OKoJMHU bocwmierpamga asrycra 2019.
borannuky maentuduxanujy usspumo je npod. bojan 3natkoBuh, a Baydep je E€NOHOBaH y
xepOapujymy Ilpupomno-maremarnukor ¢akynrera YHuepautera y Hwumy (6p. 14506).
Exctpaktu cy uspahenu nepkonamujom 50% (V/V) etanonom.

Canpkaj ykymHHX moiaudeHona W TaHuHa ojpeher je komopumerpujckom Folin-

Ciocalteu  meromoM, ykymHuX  (uaBoHomga W (CHHINPOMAHOMIHHX  JepUBaTa
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cnekrpodoromerpujckom merogom AICI3, omnocno meromom mo Arnow-y. Ha ocHoBy
nobujeHux pesynrara, oumsbHa Bpcra V. phlomoides 6orara je noiaudenonuma (49,15 + 16,39 mg
rajlHe KUCEJIMHE 110 g eKCTpaKTa y ekcTpakTtuma 1setosa u 39,70 + 15,87 mg ranHe KucenuHe 1o
g eKCTpakTa Yy eKCTpakTuMa JIMCTOBAa) M TaHWHUMA, (IaBOHOMOMMA U JIepUBaTHMa
(heHUIIpoITaHon1a, MPU Y€MYy je BHIIM cajapikaj CBUX ojapehuBaHuUX MeTabosimTa yTBpheH y
I[BETY y OJTHOCY Ha JIUCT.

VY umipy mporeHe 0e30€HOCTH €TaHOJIHHMX eKcTpakarta nsera u ymcra V. phlomoides
MeToZaMa OMOMHXKCHEPUHTa KOoXe, IN VIVO je mpolemheH edekar npumeHe 2% eKcTpakarta Ha
KOXY 31paBux nooOpoossana. Kopumthen je ypehaj Multi Probe Adapter MPA® 9 (Courage &
Khazaka Electronic GmbH, Hemauka) ca pa3jiuuuTHM OPETXOAHO KaTHOPHCAHHM COHIaMa!
Tewameter® TM300 (mepeme TpaHcenuaepmaator ryoutka soge — TEWL), pH-merap PH 905
(mepeme pH Bpennoctu koxe) u Mexameter® MX (mepeme eputema nnziekca — El). Bpennoctu
W3MEPEHUX Tlapamerapa HaKOH TpeTMaHa ymopeleHe cy ca ozaroBapajyhum 06a3amHuM
BpeIHOCTUMA MTOMONy T-TecTa 3a 3aBHCHE y30pke. Pe3yiraru moka3syjy /ia He TOCTOjU 3HauajHA
pasnuka m3Mmel)y M3MepeHuX mapamerapa Mpe M IOcie TPEeTMaHa, OJHOCHO Ja Cy EKCTPaKTH
0e30eHu 32 JJOKAIHY yHnoTpeoy.

bussna Bpeta V. phlomoides caapxu 3HauajHe KOJIMYMHE MOJU(PEHOTHUX jeAULEHbA, TPH
yeMy je caapkaj cBHX oapehuBaHMx MeTabosmTa Behu y 1BeTy y 0gHOCY Ha JHCT. IN Vivo Tect
0e30eqHOCTH TIOKa3ao je Ja cy oba ekcTpakTta Oe30enHa 3a JIOKamHy ymnoTrpeOy ma he nasbe
aHajn3e OWTH yCMEpeHEe Ka MPOIEHU ONMPAaBIAHOCTH CIOJbAIIE yHNoTpede NUBHU3ME Koja je

4yecTa y HapoJJHO] METUITMHHU.
060 ucmpasicusarwe je noopxcarno 00 cmpane Munucmapcmea npoceeme, Hayke u

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

Gaxyrmema Ynusepzumema y Huuiy.
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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 Ni$
(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 - El). 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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XKusa Ouha BekoBMMa MMajy NPHUMEHY y HApPOJHO] MEIUIMHM, a HHUXOBA JIEKOBUTA
CBOJCTBAa KOpHCTE C€ M JaHaC Yy pa3IMYUTHM JeJoBHMa cBera. JIMIIaju cy KOCMOIOJIUTCKH
OpraHM3MH HacTalM CUMOMO30M TIJbMBa Hajuemhe M3 mojpasznena Ascomycotina W ajird u3
paznena Cyanobacteriophyta wim Chlorophyta. PasnuunTe Bpcre nnmaja mokasyjy H3pakeHe
OMOJIOIIKE AKTUBHOCTH.

OCHOBHHM 1IMJb OBOT' HCTPaXXMBamba je OMOMETUIIMHCKA KapaKTepu3alja pasInduTUX
BpCTa JIMIIAja 4YMje j€ TMPHUCYCTBO KOHCTAaHTOBAaHO Ha mojapyyjy ommTtuHe I[luport.
buomenunuHcka kapakTepuszaiyja o0yxBara J00Hjamke eKCTpakaTa M3abpaHUX BpCTa JIMIAja,
M30JI0Balkhe¢ CEKyHIapHUX MeTaboJInTa JIMIIAja U UCIIUTUBAKE AHTUMUKPOOHE, aHTHOKCHIaTUBHE
Y aHTUKaHI[EpOreHe aKTUBHOCTH.

AHTHMUKpOOHA aKTHBHOCT JIMIIaja UCIIMTHBAHA je y ogHocy 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). AHTHOKCHIATHBHA aKTUBHOCT JIMIIIAjJHUX €KCTpakara ojpeheHa je
moaudukoBanuM (1,1-diphenyl-2-picryl-hydrazil) DPPH tectom.

AHTHKaHIIEpOTeHa AKTUBHOCT EKCTpakaTa JMIIaja, Kao0 U bUXOBUX H30JIOBAaHHX
CYIICTaHILIM MCIIMTUBAHA je Ha HWJbHUM henujckuM auHMjama: henuje enuTenujarHor KapiuuHoMa
nepBukca (HelLa henuje), hemuje xymanor kapumnoma tuiyha (A549), henuje XymaHor
kapuuHOMa koJioHa (LS174).

CBU TecTHpaHU Y30pIHM HCHOJBMIM Cy CHA)XHY AHTUMHUKPOOHY, aHTHOKCHUIATUBHY H
AHTHUKAHLEPOTEeHY aKTHBHOCT, IITO j€ OJ BEJIMKOT 3Hayaja 300T lUXOBE MOTEHIIMjaTHE IPUMEHE
y MEIUIUHH, BETEPUHU M (apMarieyTcko] HHIycTpuju. OCUM OBHX, Pa3IMUMTE BPCTE JIMIIAja
MoKaszajie Cy ¥ MHOTE JPyre aKTHBHOCTH KOj€ CaBPEMEHHU YOBEK MOXKEe y Oimckoj OymyhHOCTH

HCKOPUCTHUTH Y OOpOH MPOTUB HajuemNuX y3pOUHHUKA OOJIEeCTH.

Biomedical potential of lichens in the Pirot district

Svetlana Risti¢!”, Slavisa Stamenkovi¢?
'University ,,Union Nikola Tesla®, Faculty of Applied Sciences, Dusana Popovié¢a 22a, 18000
Nis, Serbia
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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 10106).

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 BIaXHUM MECTHMa OKO IIOTOKa, Ha
BJI&KHUM M MOYBAapHHM JIMBaJaMa, Ha CEpIEHTHHY M Kpeumaky. Y CpbOuju, Bpcra je
pacnpoctpamena y 3amagHoj Cp6uju (Massen, JuBumbape, 3matubop), Llymamuju (I'pyxa,
PaBuu raj), Jyxuoj Cpouju (Konaonuk) u y Jyroucrounoj Cpouju (Crapa ninanuna, Buammu).
Bpcra ce xopuctu y HapoaHO] MEOUIMHM U (apManeyTCcKoj MHAYCTPUJU, JOK Y HAYYHO]
JUTEpaTypy UMa MaJlo TMoJaTaka O BPCTH, 3aTO je Hama Kao HapOJHH JIeK OWiia HHTepECaHTHa 3a
HCTPAXXHUBAE.

up paga Ouo je ucnUTHBaWkE KONMWYMHE (peHona, (aBOHOMIA W TaHMHA y KOPEHY,
cTalily W JMCTYy U MHHUMallHAa MHXHUOWUTOpPHA KOHIIEHTpAIlMja JIMCTa METAHOJHOT EKCTPaKTa
Bpcte F. ulmaria. Marepujan je npukyrbeH ca mianuae Jusundape (19.99213 E; 44.09353 N,
967 m), ca TeoJIolIKe MOJIOTe CEPIIEHTUHUCAHU XapLUOYypruT.

VY ekcrpaktuMma je yrBpheH caapkaj denona (metoma ca Folin-Ciocalteu pearencom u
NaHCOz3). Konmunna denona je y omcery ox 6.11 1o 9.94 mg GA/g ekcrpakra. Canpxkaj
¢dbnaBonomma je 3HaTHO HIku (Metona ca AlCls). Konmentpanuja ¢inaBoHOMIa je y OICery of
0.08 no 1.03 mg RU/g ekcrpakra. ¥ ekcTpakTuMma je yTBpheH cajpkaj TaHMHa (METOoAa ca
oyranon-HCl u rBoxhe [III] cyndar pearencom). Konmnunna tanuna je y omncery on 3 mo 4.77
mg CChe/g ekcrpakta. AHTHMHUKPOOHA aKTUBHOCT, M3pakeHa MHUHUMAJTHOM HHXHOUTOPHOM
KOHIEeHTpauujom, Ouna je y omcery onx 2.5 no 10 mg/ml. CBu eKCTpakTH HMalu Cy

aHTHOAKTEepHjCKH epekar Ha rpaM IMO3UTHUBHE U TpaM HeraTuBHe OakTepuje. EXCTpakT je uckaszao
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3Ha4YajHy aKTHBHOCT IIPOTHUB COja IpaM-HeratuBHe Oaktepuje Proteus mirabilis (u3omar) u rpam-
no3utuBHe Oaktepuje Staphylococcus aureus ATCC 25923. HcnuTuBameM KOHIETpAIHje
¢denona, (hraBoHOW A U TAHUHA Y PA3THUYUTHM JIEIIOBUMA OMJBHUX OpraHa MOXe C€ YOUHTH Ja je
KOHIIEHTpAllMja HajBUIIA Y JIICTOBMMA, a HE3HATHA j€ pa3jiuKa y KOHIEHTpAaIMju KOoJ cradyia u
kopeHa. MIC BpeaHOCTH WNaK Cy 3HATHO BHINE W HHUCY JIAKO YIOPEIUBE Ca BPEIHOCTHMA
aHTHOAKTEePHJCKE AKTHMBHOCTH JOOHMjEHUM 3a CTaHIApAHU AaHTUOWOTHK, Yy HAIIeM CiIydajy
TeTpauukinH. Hamm pesynratu nokasyjy aa je ekcrpakt Bpcre F. ulmaria 6orart u3Bop ¢enona,
(1aBoHOMIA, TAHWHA U TIEPCIIEKTUBHU KaHAMJAT 3a JaJbH pa3Boj Ko MPUPOJHH aHTUMHKPOOHU

arcHcC.

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 Mt, Divéibare Mt, Zlatibor Mt), Sumadija (Gruza, Ravni gaj), South
Serbia (Kopaonik Mt) and Southeast Serbia (Stara Planina Mt, Vidli¢ Mt). 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 Na2HCO3). 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 [Ill] 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 BHIIETOAMINA 3€JhacTa OWJbKa Koja mpumnana (amMwinju YCHATHIIA
(Lamiaceae) u 6poju oko 50 pa3nuuuTHX BpcTa U moaBpcra. CBaka BpCTa M MOABPCTA OpUraHa
CacToju ce O]l CIMYHMX OPraHCKUX jeIUEEeHa ca JO0Ka3aHUM JIEKOBUTHM CBOjCTBHMA, Y MPBOM
peny KapBakpoJia U THMOJIa KOjU Cy 3aCTYIJb€HH y Pa3JIMUUTUM ynenuMa. BpaHuioBa Tpasa,
Origanum vulgare (pHOBpX, MpaBHWHAIl, [IOllaH, OaKWHA [YIIHIA, BPAHHUJIOBKA, OpPHIakb,
OpPHTaHO) y CYIIEHOM CTamy ce KOpUCTH Kao 3aumH. Typcku opurano (O. minutiflorum) je
eHJIeMCKa OMJbKa KOja pacTe CaMOHMKIIO Yy IutaHuHaMa jykHe Typcke. Kopuctu ce kao 3auuH,
Kao OMJbHHU 4aj, a TaKohe U Kao JIGKOBUTO OMJbE 3a JISUEHE CTOMAYHUX U PECITUPATOPHUX TETrooa.
[Topen Tora, KOpuUCTH ce W 300r CBOjUX AHTUMHKPOOHHMX CBOjCTaBa, 3a JICUEHE€ MHIPEHE,
aTJIETCKOT CTOoMaa, yranie rpia, mpodieMa ca JUCAkEeM U PA3InUUTUX MPodiIeMa ca KOKOM.

AHTUMUKpPOOHA AaKTHBHOCT €TapCKUX yJha TECTHpaHa j€ MPOTUB TPaM-TIO3UTHBHUX
(Staphylococcus aureus, Bacillus cereus u Enterococcus faecalis), rpam-neraruBaux Oaktepuja

(Escherichia coli, Pseudomonas aeruginosa, Salmonella enteritidis) u kBacma (Candida
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albicans). BpauunoBa TpaBa uHXHOHMpaia je pacT TECTUPAHMX MHKPOOpPTraHH3aMa y pacloHy
koHneHtpanuja 0,32-2,5 mg/ml, 10k je MUKpoOHOIIMIHA aKTUBHOCT Bapupaia oxa 2,5 mo 10
mg/ml erapckor ysea. 3a Typcku opurano, MIC (MUHMMaIHa MHXMOUTOPHA KOHIICHTpALHWja)
kperana ce y omncery 0,64-2,5 mg/ml, nok je MBC (MuHuManHa 6akTepuIiuaHa KOHIICHTpAIIH]ja)
Ouia ucTa Kao M 3a eTapcko yJbe BpaHWIoBe TpaBe. Moxe ce pehu 1a 00a eTapcka yiba mocemnyjy
M3y3eTaH aHTHMUKPOOHH MTOTEHIU]all, ca MakbUM BapHjalldjaMa akTUBHUX KOHIICHTpallWja nmpema
M0jeIMHUM BpCTaMa MUKPOOPraHU3aMa.

AHTHOKCU/IaTUBHA aKTUBHOCT yJba ucnutuBana je DPPH meromom HeyTpanm3aiuje
ciobomHuX paaukana. VMcnuTuBaHO je JIeBET KOHIICHTpaluja 3a o0e BpPCTE €TapCKuX YyJiba:
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 Bpeanoct oxn 1,2 mg/ml 3a O. minutiflorum u 1,76 mg/ml 3a O.
vulgare. Hucke Bpennoctu ICso ykasyjy Ha jaky aHTHOKCHUAATHBHY aKTHBHOCT 00a MCIIMTHBAHA
yJba. Takohe, onpeljen je ykynan caapxkaj dpenona — O. minutiflorum 0,187 mg GAE/mg yipa, O.
vulgare 0,210 mg GAE/mg yspa, kao u ¢naBonouga — O. minutiflorum 0,102 mg QuE/mg ysba,
O. vulgare 0,103 mg QuE/mg ysma. Bucok campkaj ¢eHonma u ¢raBoHOUAA IMOTHYE O]
MPHUCYCTBA KapBaKpoJIa U TUMOJIA KOjU CY MOHOTEPIICHOMIHU (DE€HOJI U FEeTOB JIEPUBAT M KOJU Cy

HajBelnM JeIoM 3aciy’)KHH 32 jaKy aHTUMHUKPOOHY M 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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Vitorovié¢!, Natasa Jokovi¢!
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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/mi
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 QuUE/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.
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Kibyune peun: opax, numhe, caapxaj ¢penona u praBoHOH 1A, aHTHOKCUAATUBHA AKTUBHOCT

JInmrhe opaxa kopuirheHo je y HapoJHO] METUIIMHH 32 JIeYeHhe BeHCKE MHCY(DUIIMjeHIIn]e
¥ XeMOpOH/Ia, a TaKoh)e MMa aHTUANjapETUIHO, AHTUXEIIMUHTCKO, JIETTYPATUBHO U aJCTPUTEHTHO
nejctBo. Kopucru ce xao cupoBuHa y (apmareyTckoj U Ko3MeTuuyko] uHayctpuju. Canpxkaj
¢eHona y opaxoom numihy je mpomeHsbuB. KoHueHTpaiuje ¢eHona 3aBuUce Off copTe, Of
OHTOTEHETCKOT CTa/lijyMa M3JaHaKa, KIMMAaTCKUX YCJIOBa U MOJbONPUBPEIHE MpaKce U JaTyma
oepOe. Jlumthe je 6paHo y jyHy, ¥ (ha3u kaaa je caaprkaj GEeHOIHNX JeIUbECHA TI0 JIUTEPATYPHUM
noganuma HajBehu. [loceban yTHIla) Ha KOMMYMHY (PEHOJIHUX JeIUIHEHAa MMa EKCTPAKIIMOHO
cpeactBo. McnuTHBama cy 1Mokasaia Jia Cy 3a eKCTpakiujy (EeHOIHUX jeIubeha Haje(huKacHUjH
BOJIEHO-QJIKOXOJIHU PACTBOPH.

VY oBoM pany kopuiheHu Cy 3a €eKCTPaKIHjy pacTBopu etanomna 25%, 50% u 75%.

Caapxaj ykynaux (enonma 6uo je ox 30; 56; 60 mg GAE/g ceexer numrha opaxa, a
cagpxaj ¢uaBoHonaa je o6uo 13,8; 25,5; 23,5 mg CE/g cBexux JUCTOBAa opaxa PECIEKTHBHO Y
exkcTpaktuma 25%, 50% u 75% eranona. Canpikaj yKynHUX (eHona je Hajehn y eKCTakTy
75%, a ¢naBonouaa y 50% eranona. ExcTpakTu moka3yjy 3HauajHy aHTHOKCHUIATHBHY
akTuBHOCT. HajBehy aHTHOKcHIATHBHY akTUBHOCT mokazyje 50% eKCTpakT CBEXHX JIHCTOBa

opaxa.
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Crenen kopemanuje u3Mmehy caapxkaja ykynmHuX ¢eHonma U (uiaBoHOWIa, caapikaja
YKYIHUX (heHOoJa ¥ aHTHOKCHIATHBHE aKTUBHOCTH, cajpxkaja (haBoHOMIA U aHTHOKCHIATHBHE
AKTUBHOCTH j€ BHCOK.

C o003mpoM Ha BHUCOK caapkaj (EHOIHUX jEAUCHA, BUCOKY aHTHOKCUIATUBHY
AKTUBHOCT W JICKOBUTA CBOjCTBA Opaxa, MCHUTHBAHU €TAHOJHU EKCTPAKTH CBEKET OPaxOBOT
numha WMajy 3HavajaH TOTCHIHMjal Kao HW3BOp (PEHOMHUX jeAumberha M JIMjETETCKUX

CyIjicMcHara.

Determination of phenolic composition and antioxidant activity in walnut leaf

extracts

Danijela Kosti¢*, Marija Markovi¢, Viktor Sali¢

University of Ni§, Faculty of Science, Visegradska 33, 18000 Nis, Serbia
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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: aHTHOKCHIATHBHA aKTHBHOCT, (penosu, GpuaBonouau DPPH, Achillea clypeolata

Paznuuutu nenoBu Benaukor Opoja OuJbaka YCIEIIHO c€ NMPUMERY]Y Y JI€UeHhy MHOTUX
Oonectu. 3axBabyjyhu caapikajy aHTHOKCHJAaHAca, KOJU CBOJUM J€JOBAmbEM yTHYYy Ha
pasnuuuTe (PU3MOINIONIKE MPOLEce Y OpraHu3My, ITUTEhH OpraHu3aM O] HEMOXKEJHHOTI J1ejCTBa
cI000IHUX pajuKana, UCIUTHBake OUJbaka y MOIJIeAY aHTHOKCHJIATMBHHUX OCOOMHA MMa CBe
Behu 3naugaj. Achillea clypeolata, y Hapomy mo3Hara kao ,pKyTa Xajaydka TpaBa“ WIH , KyTH
MECEYHHK"’, €eH/IEMCKa je BpcTa Koja ce Moxe Hahu Ha bankaHy, a Koja je y HapoJJHO] MEeIULIUHU
KopuuheHa Kao JIeK 3a TpeTUpame paHa, KpBapemwa, XeMOpPOU/Ia, 3anajbema OyOpera, aMmeHopeje,
000JbeHa JeTpe U 3aMmajbeha JeCHH.

On OwpHOT MaTepHjajia OCYHICHOT Ha Ba3AyXy HAIPaBJEHU CY YITPa3BydIHOM
€KCTPAKI[MjOM alleTOHCKH €KCTPaKTH IIBETa, JIMCTa U KopeHa OuJbke ojpel)eHuX KOHIIEHTpaluja
3a ojapehuBame aHTHOKCHUIATUBHE AKTUBHOCTH. YKyHaH cajpxkaj MOJU(EHOTHUX jeIAU-eHha
onpehen cnekrpodoromerpujcku mo Folin-Ciocalteu-oBoj meronm je HajBehm y y3opumma
KOpeHa, ITOTOM I[BeTa U Ha Kpajy y y3opuuma qucta. Ca nosehameM KOHIIEHTpallje eKCTpaKaTa,
pacTte m canapka] monudeHONHUX jenumema. Hajpehm caapikaj dbmaBoHomaa je onapeheH y

eKCTpakTuMa KopeHa. Tako je y Yy30pky KopeHa KoHueHTpanuje 0,75mg/mL caapxaj
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¢dbnaBononma 0,96 mg exkBuBasieHTa pyTuHa/mL, 1ok je HajMamwu caapxkaj 0,37 mg eKBUBaJICHTA
pytuHa/mL y ekcTpakTy aucta KoHueHnrtpamuje 0,1 mg/mL.

HcnutuBame yKymHEe PEIyKIIMOHE MONHM aIlleTOHCKHMX EKCTpakara pa3jMduTUX JelioBa
ousbke Achillea clypeolata y onmnocy Ha koHIeHTpaIujy y3opka BpiieHa je mpumenom Fe (111)/Fe
(1) pen-okc cucreMa y3 acCKOPOMHCKY KHCENIHMHY Kao crangapid. Hajoosby akKTHMBHOCT IOKa3yjy
eKCTpaKkTH KopeHa — 3,64 mg eKBHBaJeHAaTa acKOpPOMHCKE KHucennHe/mL 3a eKcTpakT
koHnenrpauyje 0,01 mg/mL.

DPPH-paagukancka Meroma ce IIMPOKO MpUMEmyje Npu oapehuBamy '"ckeBUHUED"
AKTUBHOCTH aHTHOKCHIaHaca mpema ayroxkuehum panukanuma. Cii0001HO-paJuKaICKH
AHTHOKCHJIATUBHU KallaluTeT U3pakeH mpeko mporeHTa nuxuouuuje DPPH-panukana [DPPH-
RSC (%)] najsehu je y y3opunuma kopeHa. EKCTpakTu 1Beta MIpuMEHOM OBE METOJIE MOKa3aIH Cy
HUKE AaKTUBHOCTH OJ CKCTpakara JHCTa HMCTHX KOHIICHTpaija. Tako eKCTpakT KopeHa
koHueHTpauuje 0,1 mg/mL ucnosraBa HajBehu npouenar naxudbunuje DPPH panukana (95%),
JIOK je 3a eKCTpaKTe JIMCTa M I[BETa UCTHX KoHIeHTpanuja DPPH aHTHOKCHIATHBHU KanaluTeT
87 u 81% DPPH-RSC.

AlleTOHCKM eKcTpakTu cBHX nenoBa Ousbke Achillea clypeolata ucnosbaBajy 3nauajHy

AHTHOKCUAATUBHY aKTHUBHOCT.

Antioxidant characteristics of acetone extracts of Achillea clypeolata

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

Stankov Jovanovié

University of Ni$, 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 (I11)/Fe (11) 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: aHTHOKCHIaTHBHE KapakTeprcTHKe, Artemisia scoparia

Artemisia scoparia mpumaga poay Artemisia u mopoaumnu CyHIokpera. Artemisia
scoparia je jeIHOTOIUINa J0 JABOTOAMINA TepMmodmiHa Ouibka, Bucoka 30-100 1M ca
I[PBEHOM CTaOJFUKOM, CHBKACTO-3€JICHUM JIMCTOBMMA W HPBEHHM NHPAMHUJATHUM IBAaCTUMA.
Artemisia scoparia je iekoBuTa M ajepreHa Ousbka Koja pacte mopej MyTeBa, Ha CTPIHMHHU, Ha
pyIMHamMa O]l HHU3MHA Ma CBE JI0 IUIAHWHCKUX OO0JacTh. Y HEKUM EBPOICKHUM 3eMJbaMa je
3amTuheHa 3aKOHOM Kao pPETKOCT. bHibka je aHTHXOJeCTepOoJIeMHUYHa, AHTHIIMPETHUYHA,
AQHTHUCETNTUYHA, XOJIAr03Ha, JUYpEeTUYKa W Ba30uUIaTaTOPCKa U UMa aHTHUOAKTEPUjCKa CBOjCTBA.
Kopuctu ce y neuemy KyTHlle, XelaTUTHCA U yTajie Ky4dHEe Kece.

Y oBOoM paxy cy oOmNHMCaHE AHTHOKCHJIATHBHE KapaKTEPHUCTUKE METAaHOJIHHUX, €TUII
alleTaTHUX ¥ alleTOHCKUX €KCTpaKaTa KopeHa, CTalia v 1BacTH. AHTHOKCHIATHBHA aKTHBHOCT j€
npoueweHa nomohy net paznuuutux Merona: DPPH, ABTS, ykynua penykuuona moh (TRP),
METOJIa 3aCHOBaHAa Ha PEAyKIHjU KOMIUIeKca TBoxkha y mpucyctBy aHTHokcuganca (FRAP),
MeToAa 3acHoBaHa Ha penykuuju 6akpa u3 CUPRAC peareHca y mpHucycTBY aHTHOKCHJIAHCA

(CUPRAC).
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Ha ocHOBy no0uWjeHMX pe3ysiTaTa METaHOJHU €KCTPaKT KopeHa Tokasyje HajBehe
aHTHOKcHaaTHBHE Kapakrepuctuke (26.20 pg TE/mg excrpakra 3a DPPH, 72.69 pug TE/mg
exctpakra 3a ABTS, 0.38 pg AAE/mg ekcrpakra 3a TRP, 55.62 g Fe/mg excrpakra 3a FRAP,
47.74 pg TE/mg excrpakta 3a CUPRAC); aneroHcku ekcTpakT crabiia mnokasyje HajBehe
aHTHOKcHaaTHBHE Kapakrepuctuke (27.91 pg TE/mg excrpakra 3a DPPH, 76.66 ug TE/mg
excrpakra 3a ABTS, 0.21 ug AAE/mg excrpakra 3a TRP, 143.62 ug Fe/mg excrpakra 3a FRAP,
120.17 pg TE/mg excrpakta 3a CUPRAC); aleTOHCKH €KCTpakT ILBacTH MoOKa3yje HajBehe
aHTHOKcHaaTHBHE Kapakrepuctuke (39.63 pg TE/mg excrpakra 3a DPPH, 78.40 pug TE/mg
excrpakra 3a ABTS, 0.28 ug AAE/mg ekctpakra 3a TRP, 143.32 ug Fe/mg excrpaxra 3a FRAP,
161.44 pg TE/mg exkcrpakta 3a CUPRAC). Ha ocHOBYy mo0HMjeHHX pe3yiTata MOXKE Ce

3akJbyuHTH Ja Artemisia scoparia Moxe npeacTaBJbaTH IPUPOIHU U3BOP AaHTUOKCHIaHACA.

Antioxidant properties of Artemisia scoparia plant

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

Dimitrijevi¢!, Marija I1i¢?

1University of Ni§, Faculty of Sciences and Mathematics, ViSegradska 33, 18000 Nis, Serbia
2|_aboratory Sector, Laboratory for Analytical Chemistry, Veterinary Specialized Institute,
Dimitrija Tucovica 175, Nis, 18106, Serbia

*Corresponding author: Slobodan Ciri¢, University of Nis, 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 ug
AAE/mg of extract in TRP, 55.62 pug Fe/mg of extract in FRAP, 47.74 pg TE/mg of extract in
CUPRAC); acetone extracts of stem has the highest antioxidant values (27.91 pg TE/mg of
extract in DPPH, 76.66 ug TE/mg of extract in ABTS, 0.21 pg AAE/mg of extract in TRP,
143.62 pg Fe/mg of extract in FRAP, 120.17 ug 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 pug Fe/mg of extract
in FRAP, 161.44 ug 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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Teucrium montanum L. — Lamiaceae (TpaBa uBa) je BHIIETOAMIIIbA 3e/bacTa OUIbKa ca
HUCKUM M pasrpaHaTUM XaOHTyCOM, ca MOJIyOJPBEHENUM U MOJETJIMM M3JaHluMa y 0a3alHoM
nemy. Mimamu W3gaHOM Cy 3€JbaCTH Ca HACHpaMHHUM JIAHIIETACTHM JIMCTOBHMAa OOpaciuM
KIE3MaHUM H HEOXKJIE3NaHUM JJlakamMa W 3UroOMOp(GHUM I[BETOBHMA OPTraHW30BaHUM Y
nUxa3vjyMe Ha BPIITHUM JelIoBUMa u3faHaka. [[Bera y mepuoay o jyHa no aBrycra. Y Cpouju je
3aCTyIJb€HAa HAa TEPMOQMIHUM CTAaHUIITUMAa OpACKOI M IUIAHUHCKOL TIojaca y 3alajHoM,
jyrosamajgHoM, UCTOYHOM M JyTOMCTOYHOM IoJpy4jy. TpaBa MBa ce HaApOIHO] MEIMIIMHU
KOPUCTH Yy Jieuerhy WHGIaMaTOPHHUX MPOIleca PECUPAaTOPHOT CHCTEMA, Kao W 33 CTUMYJIALHU]jy
JUTECTUBHUX OpTaHa.

Wmajyhu y By JIEKOBUTH TMOTEHLMjal OBE BPCTE, UCMHMTHUBAHA j€ AHTHOKCHJATHBHA
aKTHUBHOCT, Ka0 M KBAJUTATUBHH M KBAaHTUTAUBHU CAAPKa] (PEHOTHUX jeAMIHEHa METaHOJCKOT
eKcTpakTa BpcTe Teucrium montanum ca nokanutera Bummnu (Bacapa) y oxomuuu Ilupora.
VYkynHu cajpkaj (EHONHUX jelumbema U MoceOHO (IaBOHOUAA, Ka0 M aHTUOKCHAATHBHA
aKTUBHOCT aHAJIM3UPAaHU Cy MPUMEHOM creKkTpodoTomeTpujckux merona. Ilopen HaBemeHHX
aHaJM3a METAHOJHU eKcTpakTu cy wucnutuBanu HPLC wmeromom y 1mumby oxapehuBama

KBaJIMTATUBHO-KBAHTUTATUBHOT CAacTaBa 3Ha4YajHUX (DEHOTHUX jeTHHCHhA.
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VYkynHu canpxaj GEHOTHUX jeANbEHha y eKCTpaKTUMa OMJBHOT MaTepHjajia u3paxeH Kao
CKBUBAIHT ranne kucenmue je 172,08 mg GA/g ekcrpakra, T0K je caap:kaj (¢iaBOHOHIA
H3pakeH Kao eKBUBaleHT pytuHa 22,55 mg RU/Q ekctpakra. AHTHOKCHIATHBHA aKTHBHOCT
yTBpheHa mepemeM nporeHTa naxuonnuje DPPH panukana u u3paxena y suay |Cso BpemqHoctu
je 72,64 ug/mL. IMpumenom HPLC mearome, y METAaHOIHUM €KCTPAKTHMa Cy MACHTH()HUKOBAaHA
1 KBaHTH(HKOBaHa (DEeHOJHA jeAMIbEHba OJ KOJHX Cy Haj3acTylbeHHju pyTHH (69,64 ug/mg),
xjoporercka kucenuna (32,24 ng/mg), uzoksepuutput (18,01 pg/mg), nyreonun (8,05 ug/mg),
cupuHruHcKa kucenuHa (5,97 ug/mg), amurenwn (3,70 pg/mg), ka0 W MPOTOKATEXUHCKA
KHCEeNIMHA, KadeHa KucenuHa, Kamdepos, P-KymMapHa KUCEIIMHAa M KaTeXWH 3aCTYIJbEHH Ca
MamuM caapxkajeM. J[oOujeHHn pes3ynTaTd ykasyjy Jda ce JIEKOBHTa CBOjCTBA BpCTe Teucrium
montanum 3acHHBajy Ha 3HAYAJHOM CaJpPKajy CEKyHIApHHX MeTaboymra u3 rpyne (HEeHOIHUX

jeIUbEHha U lbUXOBOM aHTHOKCHIATUBHOM ITOTCHITH] ATy .

The antioxidant activity and phenolic content of mountain germander

(Teucrium montanum L.) from Vidli¢ mountain (Basara)

Nenad Zlati¢*, Marija Todorovi¢, Gorica Djeli¢, Milan Stankovié

University of Kragujevac, Faculty of Science, Institute of Biology and Ecology, Radoja

Domanovica 12, 34000 Kragujevac, Serbia

*Corresponding author: Nenad M. Zlati¢ University of Kragujevac, Faculty of Science, Institute

of Biology and Ecology, Radoja Domanovi¢a 12, 34000 Kragujevac, Serbia, Tel.:
+38134336223, e-mail: nenad.zlatic@pmf.kg.ac.rs

Keywords: mountain germander, antioxidant activity, phenolic content
Teucrium montanum L. - Lamiaceae (mountain germander) is a perennial herbaceous
plant with a low and branched habitus, with semi-woody and deciduous shoots in the basal part.

Young shoots are herbaceous with opposite lanceolate leaves with glandular and non-glandular
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hairs and zygomorphic flowers organized in dichasiums on the apical parts of the shoots.
Flowering period is June — August. In Serbia, it is distributed in thermophilous habitats in the
western, southwestern, eastern and southeastern areas. The mountain germander is used in folk
medicine in the treatment of inflammatory processes of the respiratory system, as well as for the
stimulation of the digestive organs.

Having in mind the medicinal potential of this species, the antioxidant activity was
investigated, as well as the qualitative and quantitative content of phenolic compounds of the
methanolic extract of the species Teucrium montanum from the locality Vidli¢ (Basara) in the
vicinity of Pirot. The total content of phenolic compounds and especially flavonoids, as well as
antioxidant activity, were analyzed using spectrophotometric methods. In addition to the above
analyzes, methanol extracts were examined by the HPLC method in order to determine the
qualitative-quantitative composition of significant phenolic compounds.

The total content of phenolic compounds in plant material extracts expressed as gallic
acid equivalent is 172.08 mg GA/g extract, while the flavonoid content expressed as rutin
equivalent is 22.55 mg RU/g extract. Antioxidant activity determined by measuring the
percentage of DPPH radical inhibition and expressed as ICso value is 72.64 pg/mL. Using the
HPLC method, phenolic compounds were identified and quantified in methanol extracts, the
most common are rutin (69.64 pg/mg), chlorogenic acid (32.24 pg/mg), isoquercitrin (18.01
ug/mg), luteolin. 8.05 ug/mg), syringic acid (5.97 pg/mg), apigenin (3.70 pg/mg), as well as
protocatechuic acid, caffeic acid, campherol, p-coumaric acid and catechin present with lower
content. The obtained results indicate that the medicinal properties of Teucrium montanum are
based on the significant content of secondary metabolites from the group of phenolic compounds

and their antioxidant potential.
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[Ipunosu

IIpugor 1. Kpatke Ouorpaduje naeHapHux npeaaBaya

Ipod. ap Aparo/byd Munaguaosuh

Hparosbyd  MunangunoBuh je pemoBHu mnpodecop MemunuHckor — dakynrera
YuuBepsutera y Huiry. Y oKBUPY HACTaBHOT W IEJAromIKOT paja OMo je MEHTOp JAMITIOMCKUX
pamoBa cryneHata ¢apmaimmje, MEHTOp jeIHe JOKTOpCKe awcepranuje, Beher Opoja pamoBa
cryaeHata MemunuHCKoOr ¢akynTera YHuBep3uTeTa y Humry caonmTeHHMX Ha KOHTpECHMa
cTyAeHaTa OnomeuuMHcKUX Hayka CpoOuje. Takohe je 610 4iaH KomMHcHja 32 OLIEHY U 0JI0paHy
JOKTOPCKE JHCEPTAIje, MaruCTapcKoOr pajia U KOMHCHja 3a W300p CTyJCHATa Y MCTPAKUBAUKA

3Bama. AyTOp j€ jeTHOT PaKTUKyMa U KOAyTop jeAHe 30MpKe 3ajaTaka.

VY obsacTu Hay4HO-MCTpPaXKMBAUKOI paja OaBM ce€ XEMHUJOM U OMOXEMM)OM MPUPOTHUX
npousBojaa. O6jaBuo je Behu Opoj ayTOpCKUX pazoBa y HayyHUM dYaconucuma mel)yHapomHor
3Hauaja, uutupanum y Science Citation Index (SCI) 6a3u mnopmaraka. IlybmukoBao je
MoHOTpadujy HAIMOHATHOT 3Ha4aja M TOTrjaBjbe y MoHorpaduju mehyHapomHor 3Hauaja. Ca
Behum OpojeM caommTema y4ecTBOBAaO j€ y paay Mel)yHapoJIHUX M HAIMOHAJIHUX HAyYHHUX
ckynoBa. Oapkao je oxapeheru Opoj mpemaBama MO MO3WBY Ha CKymoBHMa Mel)yHapoIgHOT U
HaIlMOHAJHOT 3Hayaja. Peuensupao je Benuku Opoj pajxoBa y HayYHUM YacOMUCHMAa
MehyHapoaHor 3Hauaja. Kao wucTpakmBay ydyecTBOBAO y peanu3anuju JoMahux HaydHUX
npojekara, (UHaHCUpPaHUX OJl CTpaHe HajuiexHor MunucrapctBa PenyOnuke Cpouje.
[Tocnenwux ronuHa 0aBM ce UCTpaXKMBamkbUMa AaHTHOAKTEPUJCKE aKTMBHOCTU €TApCKHUX YyJba,
M30JIOBaHMX W3 OMJBHUX BpCTa ca JIOKaJIWTeTa UCTOYHE M jyrouctouHe CpOuje. AKTHBHO
Y4eCTByje y pady €KO-IIKOJIa W paJuoHHIAa Koje ce 0aBe emayKalijoM y 0o0JIacTH 3Hadaja u
puUMeHe JIEKOBUTHX Omibaka jyrouctoune Cpobuje. Capaljyje ca JIOKaJIHOM camMOyIpaBOM Ha
MoJby U3paje CTpaTervje W IpojeKkarta mpoydyaBamba M Kopuilhema JIEKOBUTHX OHibaka

jyrouctoune Cpouje.
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Dragoljub Miladinovi¢, Ph.D., Full Professor

Dragoljub Miladinovi¢ is a full professor at the Medical Faculty of the University of Nis.
Within the teaching and pedagogical work, he was a mentor of graduate theses of students of
Pharmacy. Also, he was mentor of one doctoral dissertation, and large number of students works,
announced at Congresses of students of biomedical sciences in Serbia. He was also a member of
the Commission for the evaluation and defense of doctoral dissertations, master's theses and
Commissions for the selection of students for research titles. He is the author of a practicum and

co-author of a workbook of chemical calculations.

In the field of scientific research, he deals with chemistry and biochemistry of natural
products. He has published a number of authorial manuscripts in scientific journals of
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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Ap Hejan IbeB/bakymiuh, BUIIM HAYYHH CAPATHUK

[Tocnenwe nBe AeneHUje 0aBU C€ UCTPAXKMBAKEM y O0JIACTH Tajema JICKOBUTOT OWJba.
3anonubeH je Ha MHCTUTYTY 3a Ipoy4aBame JeKoBUTOT Omiba ,,JIp Jocud [Manuuh* y beorpany.

3anakeHe pe3ynTare IOCTHrao je Ha MOJby KyJITHBAlMje KaHTApHOHA, XajaydKe TpPaBe,
OphaHke, yckonvcHe OOKBHIIE, IAPTUTAHUHCKOT Yaja v JTUHITYpe.

AyTop je Buiie Mel)yHapoJHUX HaAyYHUX IMyOJIHMKaIlrja, a MOCIeIlbUX TeT ToauHa ypehyje
WHCTUTYTCKU HAy4YHU Yacomuc Jlexogume cuposune.

VY CBOjCTBY PYKOBOJMOIIA M YYECHHKA YCIEIIHO je (PMHAIN30Ba0 BHIIE Mel)yHapoaHHX
mpojekara. AKTHBHO y4YeCTBYje Yy TMOMYHaBamy M OJpKaBamy KoJieKnuje y boranudkoj Gamrru
JexoBUTOr O6usba ,,/Ip JoBan Tyunakos* y BasbeBy.

Peniensent je Beher Opoja mehyHaponnHux dacomuca W 4jaH JAPYIITBA 3a JIGKOBUTO U
apoMaTu4Ho Ousbe jyroucroune Esporie (AMAPSEEC).

Vrke 001acTH HayYHO-UCTPAKUBAYKOT pajia Cy My HUCTPa)XKMBambe MOTYNHOCTH Tajema H
no0OoJpIIamke MOCTOjehrX TEXHONOTHja rajema JIGKOBUTOI OuJba, MHTPOIYKIMja alIOXTOHHUX
JIEKOBUTUX OWJBHUX BpCTa, XEMOTAKCOHOMCKA BapHjaOMIIHOCT MOMyJaluja JIEKOBUTOI OuJba,
KOH3€epBalllja YIPOKEHNX OMJBHUX BPCTAa W aHAJM3a XEMH)CKOT CacTaBa €TapCKUX yJba TACHOM
xpoMarorpadujom.

AKTHBHO C€ CITy’KU €HIJIECKUM jE€3UKOM.

Dejan Pljevljakusié, 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 Pan¢i¢" 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 Hukosmh, HaydYHUu CaBeTHUK

Mupocnas Hukomnuh je nunmomupao Ha IlosbonpuBpeanom dakynrery YHuBep3uTeTa y
beorpany (1990), rae je u maructpupao (1995), nokropupao (1999) u Gupan y 3Bame J01CHTA
3a ¢usmonorujy o6mipaka (2002). ExcriepuMeHTamHu J1e0 JOKTOPCKE TUCEpTaIje ypaauo je y
Wuctutyty 3a ucxpany Ouspaka YHuBepautera Xoenxajm y Ulryrrapry (1997-1998), kao
crunenaucta Hemauke ciryxo0e 3a akagemcky pasmeny (DAAD). ITocT-10KTOpCKO ycaBpIaBame
o06aBwmo je y nepuoay oa 1999. no 2002. rogune, Hajupe Ha YHUBEP3UTETY XOCHXAjM, a 3aTUM Ha

YHuBep3urery y Y auHama.

VY 3Bame HayYHU CABETHHK 3a MPUPOJHO-MaTeMaTHUKe Hayke (Ouonoruja) mzabpaH je
2007. rogune. Ox 2003, 3amocneH je y MHCTUTYTY 3a MyATHIMCLMILIMHAPHA HCTPAXKUBaHbA
Yuusep3uteta y beorpany; y nepuoay ox 2008. no 2013. ronune 6uo je mpenceanuk Haydaror

Beha, a TpeHyTHO 00aBJba (DYHKIIHM]y ITOMONHHUKA JUPEKTOPA 38 HAYKy M 00pa3oBame.

[Iperexxno ce 0aBM UCTpakWBamUMa O (DU3HMOJIOIIKO] yJIO3M MHUHEPATHHX €JIEMEHATa,
moceOHO CUJIMIM]YMa, Y OTIOPHOCTH OMJbaka Ha cTpec. PyKoBOAMO je mpojeKTMMa OCHOBHMX
uCcTpakuBama (Ouosnoruja) MuHHcTapcTBa NPOCBETE, HAYKE U TEXHOJIOWIKOT pa3Boja PemyOnuke
CpOuje y nBa npojeKkTHa IUKIyca. bUo je MEHTOp MM KOMEHTOP LIECT JOKTOPCKUX JUcepTaluja
oll0pameHnX Ha YHHBep3uTeTy y beorpany m MHOCTpaHM 4YjlaH KOMHCH]ja 32 OLEHY, OJJHOCHO
0J10paHy JOKTOPCKHMX JucepTanyja Ha yHuBepautetuma y bonomwu, Xoenxajmy-llTtyrtrapry,

Konenxareny u ['pananm.

Kao ayrop wim xoaytop 06jaBuo je 58 pamoBa y Mmeh)yHapogHUM YacomucUMa, MPETEHKHO
M21(a), u mehynapoany monorpadujy o cummnujymy (“Silicon in Agriculture”, 2015). Oapskao
j€ celaM yBOJIHUX IpeJaBama Mo MO3UBY Ha MelyHapoJHUM HaydHUM KOH(epeHILMjama W3BaH
CpOuje, xao u Behu Opoj cemmHapa Mo MO3MBY Ha WHOCTpaHUM yHHBep3uTeruma (Mranwmja,
Hemauka, [lancka, Typcka, CrnoBauka, CrnoBennja u Yune). PamoBu MupocmaBa Hukommha

uTrpanu ¢y oko 3000 myTa, a leros Xupios unaekc je 28 (Google Scholar).

3a ycmex y HaydyHOM paay HarpalleH je mpBOM HarpajgoM MUHHCTapCTBa 3a HAyKy
Peny6muke CpOuje y obmactu mpupomnux Hayka (2004), a mpemMa paHTHpamy y OKBUPY

OCHOBHHMX MCTpaKuBama y obsactu 6uosioruje cBpctad je y Al kareropujy (2010). [lobuthuk je
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HEKOJIMKO HWHOCTPAaHMX CTUIEHJWja y oOinacth Hayke W oOpaszoBawma (ump. DAAD,
MuHHCcTapcTBO 32 00pa3oBame, YHUBEP3UTET M HaydyHa HCTpaxuBama PenyOimke Hramuje,

Epaszmyc Mynnyc).

Mupocnas Hukomnuh je TpenytHo ypenuuk y mehynapoanum gacornucuma Plant and Soil,
Agronomy for Sustainable Development u Journal of Soil Science and Plant Nutrition u
roctyjyhu Temarcku KoypeaHuk y mehynapoanom gacornmcy Frontiers in Nutrition, a panuje je
ouo ypemuuk mehynapomnor uacommca Frontiers in Plant Science. Pemensupao je HaydHe
MPOjEeKTE 3a HEKOJIUKO MHOCTpaHuX HaydyHux (onmauuja (Aycrpuja, Ilosecka, WMzpaen, Yure,
Mahapcka, Benuka bputanmja m Hemauka). TpenytHo je mormpencennuk MehyrapomHor
npymTea 3a cuuijym y noseoripuBpenu (ISSAG). Ox 2021. rogune je unan Haydrnor caBera

®onpa 3a Hayky Penybnuke Cpouje.

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/PIl 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 ltaly, 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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JAp Hebojima MenkoBuh, Hay4YHU CaBEeTHUK, PeA0OBHH Npodecop

Pohen je 25.03.1957. rogune y Jbury, rue je 3aBpIIMO OCHOBHY IIKOJy U TMMHA3H]y.
dapmarieyTcku dakynTeT YHuBep3urera y beorpany ymnucao je 1976. rogune. Jummomupao je
1981. roguse.

Opn 1981. ronune 3amociieH je y MHCTUTYTY 3a poy4aBame JIEKOBUTOT Ouba ,,Jlp Jocud
[Tanuuh”, rae je ox 1981. mo 1986. roguHe 6O Ha pagHOM MecTy MiIahu UCTpaKUBAY U CTPYYHH
capagauk y Opepewy pa3Boja MuctuTyTa. Y TOKYy TOr mepuoia o0aBUO je CTPY4YHO
ycaBpmaBamwe y Macturyty BUJIP, Mocksa, Pycuja (1982. u 1986. ronune). Ox 1986. no 1990.
O0mo je pykoBoamiall jaboparopuje 3a WHUIUjATHE TexHoyoruje, a o 1990. mo 2001. ronune
ouo je pykoBoauian Opesbema 3a (papmanieyTcka ucTpaxuBama u pa3soj. Ox 2001. xo 2002.
6uo je nupexrop Hayune ciyx0Oe, a o1 2002. no 2007. rogune — aupexkrop Uuctutyra. Ox 2010.
no 2012. 6uo je med Onceka 3a ¢apmalieyTcka UCTpaKuUBama U pa3Boj, a ox 2012. no maHac
nomohHuK nupekTopa 3a Cekrop Hayke MHCTHTYyTa. Y TOKY AMPEKTOPCKOT MaHAara I0OHO je
[loBesy Kaneman Muwa Anacmacujesuhi 3a Hajoosby HayuHy yctaHoBy y CpOuju y 2005.
TOJMHU.

3Bame HayyHM caBeTHHK cTekao je 2004. roaune. Y 3Bame mnpodecopa MO IO3UBY
Menununckor (dakynrera YHusep3uteta y Humry uzadpan je 2004. ronune, a y 3Bambe peIOBHOT
npodecopa 3a yXy HaydHy oOnacT dapmareyrcke Hayke uzabpan je 2015. roamHe Ha
dapmaneyrckom ¢axkyntery y HoBom Cany. YdecTBoBao je Ha BHIIE IpOjeKaTa pPECOPHOT
MuHucTapcTBa 0]l KOjUX je Ha TpH OMO pPyKOBOJMJIAL. YYECcTBOBAO je Ha MelhyHapoaHUM
npojektuma SEERA.NET Plus u PORALIST (IPA), kao u He Behem Opojy OmiarepaiHux
mpojekata W y HHU3y pa3BOjHUX HCTpakuMBamwa HHCTHTyTa KOjU Cy pe3yiTHpald HOBHUM
npou3BoaArMa Ha TpxkuITy. MiMa o0jaBibeHnx mpeko 150 mayunux pagosa (h-unnexc = 23). Kao
MEHTOp WM WIaH KOMHCHje Y4eCTBOBAaO je y u3paau Beher Opoja ITOKTOPCKHX AMCEpTalyja.
UnaH je mpymrrea Society for Medicinal Plants Research (GA), Hemauka.

VYike 001acTH HAyYHO-HCTPAKMBAYKOT paja Cy My H3ydaBame pecypca CaMOHHUKIIOT
JIEKOBUTOT ¥  apOMaTHYHOI Omiba, (apMaKOTHO3WjCKAa HCTpaKuBama (TEpeHCKa W
nabopaTopHjcka), HM3ydaBame XEMHje BHUHOBE JI03€ M BHHA, €THOOOTAHMYKA HCTPaKHMBamba,
pa3BojHa HCTpaKMBama y Wby Gopmylanije HOBUX ¢uTodapmaka, akTUBHOCTH Ha moBehamy

KBaJIMTETa M CTaHIapAN3allijH IperapaTa Ha 6a3u JISKOBUTOT OnJba.
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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 3narkoBuh

bojan 3natkoBuh je pemoBHu mpodecop Ha Jenmaprmany 3a buonornjy m Exosorujy,
[Ipuponno-maremaruukor (Qakynrera, YHuBep3uTera y Humry. VY ckiomy HacTaBHUX
aKTUBHOCTH Ha (DaKyJNTeTy 3a/ly’KEH je 3a pean3ainjy HacTaBe Ha npeamernma CucrtemMaTnka u
¢unorennja 6usbaka, boranuuku npaktukym, Bereranuja cBera, ka0 U Ha JPYrUM, YIJIaBHOM
6orannukum npeameruma. llled je Karenpe 3a boranuky na /lemaptmany dakynrera u wiaH

Hayunor on6opa 3a duiopy u Bereranujy Cpricke akajieMuje HayKa H YMETHOCTH.

BberoBa wmcTpakmBauka HHTEpECOBama Cy CHCTEMaTHKa, TaKCOHOMHja W E€KOJIOTHja
OuJbaka, JICKOBUTE OWJbKE, XEMOTAKCOHOMHja, KA0 M 3allTHTAa MPHPOJE U OHOJIOIIKE
pazHoBpcHocTH. Kao wuctpaxuBau, OMo je aHraxoBaH Ha Behem Opojy HAlMOHAIHUX H
MehyHapoaHHMX TIpojekara, kKao ITo cy: buomuBepsurer ¢uiope CpbOuje u bankaHckor
II0JIyOCTpBa - IpoLEeHa, OapKkuBo Kopuithewe u 3amtuta (2011-2020), [Ipupoauu npousBoau
Owbaka W JHINAjeBa: H30Janyja, uaeHTudukamnuja, OUONIOMKa aKTUBHOCT M mpumena (2011-
2020), IIpexorpanuuHa capaama Kpo3 YyIpPaBJbalkhe 3ajeJHUYKUM MPUPOJHUM pecypcuma -
REReP mpomotuBHa Mpexka u pa3smena usmel)y zemarma Jyroucrtoune Espome (2000-2003),
Pedopma Bucokor obpazoBama y douomnomkum 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 apyru.

Unan je ypehuBaukux og60pa HanpoHamHuX yaconuca Biologica Nissana (YHuBep3uTeT
y Humry) u Botanica Serbica (Yuusep3urer y beorpany) u penensent Beher 6poja HaydHUX U
CTpY4YHHX NyOaukanuja. buo je uian opraHM3allMOHUX W HAyYHUX 0A00pa HAIlMOHAIHHUX, Ka0o U
MehyHapoanux ckynona. O0jaBuo je 113 panoBa y mehyHapogHum yaconucuma, 2 MoHorpaduje
0J1 HaIIMOHAJTHOT 3Ha4aja, | mornaBibe y Meh)yHapoHO] MOHOTpaduju, IPeACTaBro 25 paaoBa Ha
MehyHapogHUM HayyHMM KoH¢epeHijama u 60 pajgoBa Ha HAaUMOHAIHUM HAayYHUM
KoHpepeHmjama. Oxpkao je TNO3MBHO TnpeAaBame Ha MehyHapogHom 7. bamkanckom

6otannukoM koHrpecy y HoBom 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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Ipuior 2. Ipaktuyna UcKycTBa MojeqMHala, yapyxema i Gupmu y obnactuma

TCMATHUKC CaBCTOBaba

O cBojoj cTpacTu y Tparamy 3a peTKHM OHJbeM

Baacrumup Hukoauh Kagan'*

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

Kibyune peun: CuheBauka Kiucypa, peTko U eHAEeMUYHO OMibe, 00XKypU

Moje ume je Bnactumup Hukonuh, anu cam MHOro no3Haruju no Haqumky Kanan. Mmam
60 ronuHa ¥ 1O 3aHUMamy caM rpal)eBUHCKHU TexHu4ap. Pol)eH cam ca jpy0aBiby npema npupoan

U Y 10j IPOBOJUM CBe clI000/1HO Bpeme nako xuBuM y bemnoj [Tananim.

3axBaspyjyhu umua Pauxky u3 Jlome KopuTHHile paHO caM cTekao OCHOBHA 3Hama O
Oownpy. Panmje cam ce Buie 0OaBHO JIEKOBUTUM OWJbEM, a caja Me MPETeKHO 3aHUMa
MPOHAIAKEHE U JICTCPMUHHCAKE PETKOT Omsba M 1Beha Ha Hajpa3IMUYUTHjUM JIOKaIlMjama, a

oMmuibeHe ¢y Mu CuheBauka kiucypa, CyBa rmianuHa u CBpJbUIIKE TUIaHUHE.

Tparajth/I 3a OMJbKama JOXXKHMBCO CaM MHOTO TOra, BUIIC JICIIOI HCI'O OIMaCHOI', HaKO CaM

HaWJIa3no Ha OIlaCHY JHBJba4, HCBPEME, TMU3ABIC UJIU onx IMMOHCKaAa 3aJIyTao.

[To3HajeM mocTa TeKOBUTHX OWIbaKa, ald ce BHILIE OABUM HUXOBHM MPOYYaBAHEM HETO
OpameM u neuemeM. [locehyjem mManudecranuje u cajMoBe, ajal BOJMUM Jia pasrienamM, a He Ja
n3nakeM. He OaBUM ce IIyMCKHM IUIOJIOBMMA, alld CcaM IIPOHANIA0 W3Y3€THO PETKO H

3360paBJ’bCHO APBO TPHOIIJbUBY, Ka0 U IPHU IIHUIIAK.

Moje HMCKYyCTBO Ka3yje Ja je JIeK 3aucTa CByJa OKO Hac, y CBakoj OHMIBbIIM, YECTO
HETPENO3HAaT U HelleHheH. 3aTo Tpeba paauTh Ha IMOMyIapu3aliji U MHPEHY 3HAKHA O JIOKATHOM
oupy. CapaljyjeM ca cTpyumanuMa OOTaHUYapUMa M3 3€MJbE€ M OKpYXKema. Mojaeparop cam y
rpynu ,,JlekoBuro 6usee Crape miuanune u aamunuctpatop dejcdyk rpyne ,,Hema Tpaska —
kyha mobpe Boswe.“ Ilopen Tora, uman cam nBanecerak rpyma Ha DejcOyky koje ce OaBe

npobieMaTHKOM OnJba U TJbKMBA. Moja cTpacT cy O0XKypH.
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IIpupoauu OWJbHM JIEKOBH CYy 0JIarOTBOPHH

Acen JlenueB™

1* Haceme Benem 6.6. 18320 Jumutposrpaz, Ter. 010 361 201

VY netumcTBY caMm OMO HEXHOT 37[paBjba, YECTO caM ce pa3zbosbeBao. ['oBopuo cam: ,,3a
MeHe Hema 50 u 60 roayHa — r\kbUJIA KpyIIKa He Tpaje ayro*. HemTo Me je BYKIJIO U 3aBOJICO caM
TpaBapcTBo. [Todeo cam na kopuctum 4ajeBe u ocehao cam 6ospuTak. Tana jornr HUcaMm 3HAO Ja
MU je mpababa Omira TpaBapka M Jja caM HAcleJHOo Taj Aap OJ Bbe. Y TMPBO BPeMe KOPHCTHO caM
yacomuce, a KacHHWje cTapy JUTepaTypy U3 ¢uToTepamnuje — CpICKy, Oyrapcky, XpBaTCKy,
Oommauky. [Ipukymbao cam 3Hama O CTapuX JbyIU KOjU Cy 3Hanu Hemro. M3 muteparype
HUCaM 070alMBa0 HUINTA, CBE CaM CTaBJhaO Ha Mamup. 300T TOra MMaMm OJIMYHE pe3yiTare U3
CKOpO CBHUX OOJIACTH MEAMIIMHE. YTIOPEIO caM M3ydaBao aHATOMH]Y JbYACKOT OpraHu3Ma — aKo
He 3HaM (yHKIIH]j€ TOjeJMHUX OpraHa U kjie3/a, kako hy momohu yoBexy?

VY nuteparypu ¢utorepanuje ce kaxe: ,,IIlpe 80-100 roguHa 3BaHMYHA MEIUIIMHA je CBa
JbYJICKa ca3zHama oja0aluiia 1 Moluia norpemHum myteMm. Mcroune zemsve: Pycuja, Kuna, Janan,
WNunuja u aparicke 3eMJbe HUCY of0ariiie HapoAHy Menuuuny. [Ipupoaa je caBpIieHCTBO U 3a
cBe uMa Jek — To je bor crtBopmo. Ilpuponnu OusbHM JI€KOBH Cy OJNAaroTBOpPHHU, HE IITETE
OpraHu3My 3a pasyuKy of (papmaleyTCKUX KOjU ce MOTPELIHO Ha3uBajy JEKOBHMA jep He Jeue
y3pok 6onectH, Beh camo no6oJblIaBajy CUMITOME.

HNmam oxnuuHe pe3ynTare y MHOTHM 00JacThMa, KOJ ajepruja, acTMe, pasHHX BpCTa
KaHIlepa, KOXKHUX Oojectu, Oomectn muMmdHOr cucrema, utn. DuToTepanuja OMOBpPrana
XeMOTepanujy 1 3paderne, 0K je 3BaHUYHO] MEHUIIMHU TO I1aBHO opyxje. CBe cy TO UCTHHE.

Hemam Hujenan rotoB uaj Beh pagum mpema KOHKpEeTHOM ciiyudajy. Caka ocoba je 3a
MeHe moceban ciydaj. He kopuctum HHUMjE perienTe, perenTypy cTBapaM Ha OCHOBY JHMjarHo3e,
CHMIITOMa W Ha OCHOBY pasroBopa ca 0ocoOoM. 3a cBakor maiujeHtra oTrBapam KapToH. O
ycliecuMa ca3HajeM oJ1 alMjeHaTa ImyTeM MoBpaTHUX nHopmMaluja.

OnnuuHUX pesynraTa, y cllyyajeBUMa IJie MEJUIMHA HUje Ouia ycIelHa, UMaM MHOTO,
Morao OWX Ja MmpuyaMm HEMPEeKHIHO JaHWMa. 3BaHWYHA MEIWIIMHA je HampeaoBana (Tako Kaxy
3BaHUYHUIIM), a edekara Hema. Hapon je cBe OonecHUju — HeMa 37ipaBor YoBeka. CBako ce 0j1

JeTUICTBA KJbyKa Talierama — TO je ,,Harpenak.
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O ceOu 1 cBOM 0aB/beBY JTCEKOBUTHM OH/bEM Ca OCEOHUM OCBPTOM Ha

ynorpedy 6aduHor 3yoa

Caodonan LiserkoBuh'*

Ly muma Joprosana, 6poj 228, 18300 ITupor, Cp6uja, Mo6. Ten. 069 194 95 16, email:

scvetkovic45@gmail.com

Kibyune peun: Crapa ninaHuHa, MOJbONPUBPEIHO TA3TUHCTBO ,,l[BeTkoBUh®, 6abuH 3y0

Pohen cam y cemy LlepoBa xox Ilupora y momnoxjy Crape muianune 1949. romuse.
Ilen3uonep cam nupotckor ,,Turap Tajepca®. MHTepecoBame 3a JEKOBUTO OMJbE jaBUJIO Ce
JieBeJIeceTUX ro/inHa y BpeMe uHduianuje u emOapra kaja Huje Ouilo jekoBa y arnotekama. Tazaa
caM ce OKpEeHyO IPHUPOJIU U UCTpaxuBamwy Ousbaka Ha CTapoj IaHUHU. Y3 nomoh JuTeparype u
y capaJilbi ca UHCTUTYTOM ,,Jocud [Nanumh* moueo cam ca mpuKymnbameM U CylIeHheM OnJbaka U
MPaBJbEHEM UajeBa 3a COMCTBEHE MOTpPeOe U 3a MoTpede MOjUX OMMKILUX U TpHjaTeba KOJU Cy
uMallu 3/1paBcTBeHUX Npobiema. MiHTepecoBama 3a 0Baj BUJ X00Hja Cy ce MPOILIMpHUIIa, Ia CMo,
3ajeJIHO ca NpHjaTesbuMa, OCHOBAIN YIpyXKeme JIEKOBUTOI Ouiba ,,Crapa [lnanuna®, koje je u
JlaHac aKTMBHO. Y4ecTByjeMO Ha pa3HuM cajMoBuMa y Ilupory, Humy, 3ajeuapy, Cokobamu,
anmu u y beorpany. PerucrpoBameM NOJbONPHUBPETHOT Ta3IuMHCTBA ,,l{BeTkoBuh® nobuo cam
MOTYhHOCT /1a camMOCTalHO H3JakeM. JemaH o ycmexa je IMpBO MECTO Ha MaHHU(ecTaluju
»DypheBaancku cycperu - MonutBa nox Munopom® y ceny banra bepunosan Ha Crapoj
TUTAHWHH.

[ToTpara 3a KBaIUTETHUM TpaBaMa HHUJjE J€THOCTaBHA HU JIaKa. YBEK y APYIITBY, U OBA]
nocao ce Jako o6aBu. Hajnenme je kpo3 JIpyXewme y NPUPOIH, ca NpujaTesbuMa, ajau U ca
ykyhaHuMa, Ha Koje caM oceOHO MOHOCAH jep MOKa3yjy HHTepecoBamke U HajaM ce j1a hy umaru
HaCJIETHUKE.

Cpaka O0WJbKa MMa CBOj TE€pPEH, BpeMe KaJa pacTe, I[BeTa WIM MMa IUIO0BE. YTJIAaBHOM
6opaBuM y okonuHH [InpoTa, cBOM poHOM centy 1 oaH0XK]y CTape IIaHUHE, T/l HajBHILIE HMa

KaHTapuOHa, Xajay4yKe TpaBe, BPAaHWJIOBE TpaBe, MajuMHE AYIIUIE, HAaHE M PTAmCKOT 4Yaja,
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JAJIEKO OJ1 Tpajia 3aTo IITO je 3a JEjCTBO YajeBa M TUHKTypa KOje MpaBUM jaKO OMTHA YMCTHHA
noApydYja v CB&XKMHA Onbaka.

[To3najem oxo 50 pasmuuumTux Bpcra Omibaka. Ilopen jeIHOKOMIIOHEHTHHX 4ajeBa,
moceOHO OMX MCTaKao YajHe MEMIaBUHE, KOje Cy Ce jako Mo0po MoKasale y Jiedemhy OpOHXHUTHCA,
yraja mpocTare, KaHaujae, eliepruxuje KOJdM W yraje Xy4du. Y CBOjOj IMOHYIH UMaM U MacTH
raBe3a INpOTHB peyMme, 000Jbema 3rII000Ba, HEBEHA 32 ONEKOTWHE W MOBPEIC Ha KOXKH, Ka0 H
THHKTYpPE apTUYOKE MPOTUB XOJECTEPOJIa M TPUIIHLEPUIa, Oelie UMese 3a HUPKYIalHjy, UT...
O myMCKUX IIO0BA, IIUIYPaKa, TPHUHA U APCHUHA TPaBe CE KOMIIOTH M COKOBH 32 jadyarbe
UMYHHUTETA, Cplia U KPBHHUX CYI0BA.

Moju mpou3BOaM Cy TOMOIJIM Y JieUeHlhy OPOHXHTHCA, PEYMATCKUX 000JbCHa, KOKHUX
00JIeCTH U JIeUeHY yralie IPOoCTaTe U Aallu CY jaKko T00pe pesyrare.

UYaj ox 6abuHOT 3y0a 3a CHAXXHO CpIie U jake Mummhe: OMJbKa UMa JISTIOTBOPHO JI€jCTBO
Ha paja KapIuoBacKyJapHOTr cucrtema, mnoBehawme wmummhHe wmace, TpupoaHo mnoBehame
TECTOCTEPOHA, JONPUHOCH H3Tpaimku MummMha W cekcyaqHe MohMm ma ce KOpUCTH M Kao
adpoausujak. Uaj ox 6abuHOT 3y0a ce yrnoTpedshaBa TaKo IITO CE JIBE KAIIMYHUIE XepOe Mmpeujy
ca YeTUpH ACIWINTPA XJIaJHE BOJE U TO CE€ OCTaBH Jia OJICTOJH MIPEKO HOhH. YjyTpy CTaBUTH 4aj
Jla IpOKJbYYa M MUTH jelHY II0JbY 4Yaja yjyTpy, a jJe[HY yBede Ipe jeia, HajayXe JiBa Mecela
HAKOH Yera ce TpaBu mays3a.

Caget: UyBajTe Baiie 3/1paBibe, n30eraBajTe pu3uKe KojuMa je Halll OpraHu3aM U3JI0KEH
cBakoJHEBHO. Kao TpeBeHTHBY 3a jadame OpraHu3Ma y 3HMCKHUM MecellMiMa KOPUCTHTE

IIPUPOJHE BUTAMMHE, YajeBE, COKOBE, KOMITIOTE.

V3 momoh npupoe 10 3apaBbal
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OcBpT Ha MeIaBUHY OM/baKa MOPOTUB XEJIUKO0AKTEpPHja U HA TIyhHM yaj

Crtanko Maauh'*

by muma Bepunosauku myT, 6poj 245, 18300 Iuport, Cpouja,
ten. 010 314 324, moOten. 066 026881

Kibyune peun: Crapa riaHuHa, 4YajHe MEIIaBUHE, XeJIMKOOaKTepHja, ITyhHH 4aj

Pohen cam y cemry Tommu 1o 1952 rogune. 3a 1eKOBUTO OMIbE CaM CE 3aMHTEPECOBAO TIPE
BHIIIE O] JIBaJ€CET TOJIMHA, Kaja caM I0Yeo Jia MpojJajeM 4ajeBe Ha MUPOTCKO] mujamu. [Ipe
JleceTak roJMHa yWwIaHHO caM ce Yy yApyxkeme ,,CTapa jaHuHa*, Ha YMjUM CacTaHIIMMa caM OJ
YJlaHOBa YJpYyK€mha U Ha IpelaBambUMa, Kojeé cMO nocehuBaiu, jour Jocta TOra Hayduo O
JIEKOBUTOM OMJbY U HEroBOj ynmorpeOu. Taja caM CIO3HAO M pelente 3a CHpaB/bambe YajHUX
MelaBuHa, mpe cBera o Hukosne Panunha, Tanammer nmpeacetHuKka yapysKema.

Jlobno cam TO3WTHBHE MOBpaTHe HWHPOpManWje Oa JbYIAH, KOjUMa caM MPOJaBao
OCYILIEHO JIEKOBUTO OMJbe ca CTape IIaHuHe, IIpe CBEra 4ajHe MEllaBHHE.

XKena cpenwux ronuna, u3 Ilupora, npenena mu je cinenehy nnpopmanujy. Iperxoane
3UME y3UMasia j€ aHTUOMOTHKE MPOTHUB XenukoOakTepuja. MehyTum, oBa Tepamnuja HUje OMIa
yCIIEIIHA, jep ce oBe 3uMe Oosect oneT nojasuna. Ox MeHe je Kynuia OujbHy MEIIaBUHY MPOTUB
XenMKoOakTepuja, Koja je uMaina ycrexa y 60pOu mpoTuB OBe TBPJIOKOpHE O0OJIECTH.

Oga MemaBuHa uma cieziehu cacras:

- HAJ3eMHH /IO BPAaHWIIOBE TPaBe,
- HAQJ3eMHH JICO METPOBIIa,
- nuct OpycHuIle,
- muct Oene Opese.
[Ipunpema u ynorpedba MeniaBuHe NPOTUB XEIMKOOAKTEpHja!
Tpu cynene karmmke npenuta ca 600 ml kunyhe Bome. IToknmonuTh M HaKOH JBa caTa

nponenuty. [TonutH y Tpu jeaHaka oOpoka y JaHy, mmojia cata rnpe jeia.

[Tnyhnu 4aj, koju Takohe mpogajeM Ha MUPOTCKO] MUjAIH, ©MAO j€ JI0 Caja JI0CTa ycrexa

y neuewy Iyha, kao mocieauia kopoHe. MemaBuHy Hapydyjy W Jbynu u3 beorpama, HoBor

96



Cana u Apyrux rpajiosa, KOju cy ca3Hayu 3a Moj O6poj tenedoHna npeko jpyau u3 [lupota, myrem
MOj€ BU3UT KapTHIIE.
[Tnyhuu 4aj xoju cnpasibam of Ousbaka ca Ctape mianune, uma cienehu cacras:
- Jmct nondbena,
- IIBET jaropyeBUHE,
- IIBET 30Be,
- JIMCT ¥ LBET OeJIor ciesa,
- JIHCT ¥ LIBET IPHOT cJie3a,
- HAQJ3E€MHH JICO MajKHHE JYIIUIIE,
- HaQJ3CMHH JICO TUMHjaHa,
- HaJ3eMHH JE€0 MUJIOIyXa,
- JecT OOKBHIIE,
- I[BET U JHCT kanduje,
- nucT miyhmaka,
- JIeCT W LIBET BPaHUJIOBE TPaBe.
[Ipunpema u ynorpebda miayhnor vaja:
Tpu cynene kammke MmemraBuHe mpenutu ca 600 ml kunyhe Boge. IlokmonmuTu u
octraButu 30 munyTa. [Iponienutu u nutu nocne jena. Moxe ce 3acnagiuTi MEOM U JUMYHOM.
3a ucrte cBpxe, MpEernopydyjeM Jia ce€ KOPUCTH U JETHOKOMITIOHEHTH 4aj O] MIJIOJyXa, a

MOJKE U J1a c€ KOMIIOHYj€ ca IOMEHYTOM MellaBuHOM ITyhHor 4aja.
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Cnpas/bame MesreMa

Henag Myuuh'*

Ly muma Kmaskesauka 6p. 4., 18300 ITupot, Cp6uja,
M00. Tea. 061 20 11 704 wim 061 15 10 343 mam 064 55 77 873

Kiby4He peun: Menemu, THHKTYpE, HEYTPAJIHU T€JI0BH, KpeMe

Pohen cam y ITupoty 1960. rogune. busbke 3a yajeBe cam npukymnsbao ox 2007. xo 2015.
roauHe. HakoH Tora cam moueo aa cupaBjbaM OUJbHE MeEJIeMe.

O HaumHy cnpemama u ynorpebe Omspa Hayuno cam cieaehe. YajeBu mory pa ce
CIIpeMajy Ha TpH pa3In4yuTa HaunuHa:
KyBameM (01Bap) — OuJbKe ce KyBajy 0/ 5 MUHYTA JI0 JeIHOT caTa,
nH(py31joM — OMIbKE Ce MPENINBajy BPEJIOM BOJOM,
MaliepaijoM — MmoTanameM OuJbaka y TEUHOCT (XJ1a/IHa BOJIA).

TuHKTYpe U MeneMe crpaBibaM O] CBEXKHX WUJIM CyBHX OMJbaka, ajau yenrhe oj CBEXHX. 3a
CTpaBJbarb¢ TUHKTYpa KOpPHCTUM clienehe OWJbKe: KaHTapHoOH, HEBEH, TUBJBH CPEMYII, TaBe3,
Xajryuyka Oena TpaBa, )KyTO UBamCKo IiBehe.

TunkTypy raBesa crnpaBjbaM OJf KOpEHa raBe3a U INpernopyyyjeM je 3a 3apacTame KOCTH]Y
mocje TMpeoMa, MPOTUB OTOKAa, peyMaTH3Ma W 00JoBa y KMUMH. MejeM raBe3a W THHKTYpa
raBe3a Tpeba J1a ce KOPHUCTE yIopeo 3a CKUAAame OTOKAa Ha PYYHHM W HOXHHM 3TII000BUMA H
mumnhumMa. Pesynratu cy BUAHU nociie npBe yrnorpeode.

Tunktypy Oene xajayike mpaBe HpernopydyyjeM MPOTHUB OCTEONOpPO3e, 33 YTPJbaBamke Ha
obosena Mecta. Y3 TO ce THje U 4aj IPOTHUB OCTeonopo3e. MeneM o1 Xajaydke Tpase je mo0ap 3a
pane u unpese. theroBom ymorpebom pane Opxe 3apamrhyjy. Ocum Tora, JIMCT XajaydKe TpaBe
MOJKE JIa C€ caMeJbe U JIa Ce HaIpaBH Mpax, 1a Ja ce MOCHIIajy THOJHE paHe.

Mernewm, Koju cIipaBibaM O JKyTOT MBamCKOT 1Beha, 1o0ap je mpoTuB 00JIOBA Y KUUMH.
OcuMm Tora, o )KyTOr' MBamCKOI' 1Beha ce muje 4aj 3a IITUTACTy JKJe31y M 3a MpocTary, a

MOCTIeNTyje U U3TydruBambe MOKpahe.
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[TpunpemaM THHKTYpE MPOTHUB cBpaba Koke ca MOCCOHUM JI0/IaTKOM, Kao M yJba U KpeMe
IPOTHUB IICOpPHja3e U eKLEeMa, IepyTama KOXe, THOJHUX paHa, YupeBa.

Takohe crpaB/baM THHKTYpE 3a pacT KOCe O] IPBEHOI KpoMIupa. Y TUHKTYpe 3a PacT
KOCE yJIa3u U py3MapuH, 32 KOjU je JI0Ka3aHo Jia rocrenryje pact koce. OcuMm Tora, py3MapuH
MOXe J1a oaMalnhyje Koy M Jla ce KOPHCTH MpOTUB cBpaba koce. [lejcTBO ce 3aCHHMBA HA TOME
71a py3MapHH NOCHEeNTyje IUPKYIAIHjy Y KOXH TIaBe.

CrpaBijbaM HEyTpaJiHE TeloBe, y Koje YyOamyjeM TuHKType. Heyrpamne remnose
npenopydyjeM NpoTuB 00JI0Ba, peyMaTu3Ma, MPOTUB OTOKA 3rJI000Ba, MPOTHB €KIleMa, IPOTUB
rcopujase.

Jla moMeHeM H Kpemy 3a CHHYCE, KOjy CIIpaBJbaM O] €yKaJUNTyca, a Make ce Ha KOpeH
Hoca. OBa Kpema MmoMake M IPOTHUB TIIIaBOOOJBE, 32 OCBEKABAE, KOHIICHTPAU]y U OHCTpEHE

MHCIIH, @ y TOM CIIy4ajy ce Maxke KOJ{ CJICIIOOYHHIIA U OKO BpaTa.
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O cBoM 0aB/beBY JICKOBUTHM OMJ/bEM, CA OCBPTOM HA NPEBEHTHBHY HCXPAHY Y

O0opOu nporuB mehepHe 0os1ecTH

Tomucaas CrojanoBuh - Toual*

Ly muma Tpehu nyk, 6poj 14/1, 18300 IMupot, Cp6uja, Te. 010 319 862, mo6Ten. 063 8383970,

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

Kibyune peun: Crapa nnanuHa, 6ep0a Ousba, mehepna 6oiect

Pohen cam 01.01.1951. romune. Ilocenyjem cpeamy cTpydny crpemy. Jlemora Crape
IUIaHWHE, Kao M Jby0aB mpema NpUpoau HaBele Cy Me Jla ce 0aBUM TpaBapCTBOM CKOpO 25
rojuHa. Y MOYETKy caMm Opao JIEKOBUTO OMJbE, KOje caM IpOoJaBao Ha BEJHKO, a KaCHHUje, KaKo
caM ce ycaBplIaBao M y4Ho, TI0Y€0 caM CaM Jia MaKyjeM 4ajeBe U MpaBuM meieMe. buibe Gepem
nckJpyunBo Ha CTapoj IiaHuHU, Ha MecTuma ApoOume, Konpen, badun 3y06, Munop...

Tpase ce 6epy TOKOM Iieie TOJMHE Y 3aBHCHOCTH OJ1 BPCTE, OJHOCHO JIa JIH je y TIHTamby
KOpEeH, JHMCT, 1BeT wiu mioj. Hekana HameHcku kpeHeMm y OepOy 3a oxapeheHy Bpcry, anu
BehnHOM OepeM OuJbe TaKko IITO KPEHEMO Yy LIETHY ca KojleraMma y>KuBajyhu y npupojau, a 3aTuM
HAWJIa3UMO Ha pa3jIMYUTe BPCTE KOj€ 3HAMO, aJld U HEKe HOBE, INTO HAC Tepa Ja MPOIITHPUMO
CBOja 3Hama M yCaBpIIIaBaMo ce. YTIIaBHOM TO PaJIMMO y capaJiibi ca Koerama u3 MHcturyTa 3a
npoyyaBame JexkoButor Ousea ,Jlp Jocud Ilanumh™ u3 beorpama, a Hamm npodecopu cy
CnaBospy06 Tacuh u He6ojma Menkosuh.

[To3znajem npexo 150 Bpcra Ousbaka. YTiiaBHOM OepeM TpaBe KOje Cy MU HEOIXOJHE 3a
CTpaBJbarkbe MelleMa, THHKTYpa W YajHUX MEIIaBHHA, W TO 3a JICYCHe XEeMOpOoua, Tecka U
KaMeHa y OyOpery u jKy4Hoj KecH, qujabeTeca, OakTepuje KaHIUAa U elIepuxuja Ko, JeueHmhe
mpocTare...

On 2008. romuHe, CTATHM caM Y4YeCHHUK beorpajckor cajMa JIEKOBUTOT Ouiba W
xopTtukynrype, Humkor, bopckor, Herorunckor, 3ajeuapckor u cajmMa y Coko Oamu.
MoTtuBanujy 3a Jajbu paJl MU J1ajy JbyJH KOjuMa caM IPo/1aBao yajeBe, a OHU M€ U JaJbe 30BY 3a

HOBE KOJIMYMHE U 3aXBaJbyjy MU c€ Ha TOMONH.
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[Tocenyjem ceprudukar ox Y npyxema 3a iekouto ousbe Cpouje ,,/Ip Joran Tymakos* ox 2009.
roguHe o ydemhy Ha oOyIM 0 CaMOHHMKJIOM Omsby Ha maHupecrauuju ,,CB. JoBan bumsobep® -
Coxkobama 2009, kao 1 TOTBpAY 0 OOYIIM CaKyIbaya U MO3HABAIAIA JICKOBUTHX Ousbaka. OOyKy
cy crpoBenu: Mapko by6ama OO u CnaBospy0 Tacuh, MHCTUTYT 3a mpoydaBame JIEKOBUTOT
owspa ,,JIp Jocud I[Tanumh*.

3a mpeBEeHTUBY M Jieuewe mehepHe OOJECTH HEONXOJHa je AujeTanHa ucxpana. Huje
BaXHO y3UMambe caMmo JICKOBa Beh ce Mopa Ma3uTH KaKo Ha KOJUYMHY TaKo M Ha CacTaB XpaHe.
Heomnxoano je cmamutu cBe mro noBehaBa HuBo mehepa y KpBH: yribeHe XHUApare, HAPOUUTO
mehep, cinarkuiie, xied, TECTEHHHE, KPOMITHP U CBE Ipyre HAMUPHUIIE KOje caapske CKpoO jep je
OH M3BOp TiIyko3e. Tpeba jecTu IITO NOCHU]Y XpaHy, MHOTO MOBpha M TO CBEXKET, KaJl ToJl je TO
moryhe. I'poxhe je jak u3Bop rirykose, ma ra tpeda mzberaBaru. Octanio Bohe, Koje HE CaapKu
BohHu mehep Moxe ce jectu 6e3 omacHOCTH. bopanuja, 3eJIeHH macysb ¥ rpax Mopa OWTH IJIaBHA
OwbHa xpaHa aujabernyapa. KopuctuTu ajBap on LpBeHe manpuke, mapanaj3 y oOIuKy mupea,
LPHU 1 OeH JIyK, MepuIyH. YMecTo KpoMiupa Kopuctuth kprose undoke (Helianthus tuberosus

L.).
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Besnku kopak Ka 3ApaB/by H3JIACKOM Yy PHUPOAY 3a 0ep0y OM/ba U IIYMCKHX

InJjioaoBa

Cpehxo Cranojeuh'* Cexperap ¥V apyxema 3a nekoBuTo 61ibe ,,CTapa mianuHa — [Tupot

Ly muma Kaza Munomra, 6poj 4, 18300 ITupot, Cp6uja, Mo6. Ten. 065 3339234

Bunen JIlumutpos, [IpencenHuk ynpyxkema 3a JIeKOBUTO Ouibe ,,Ctapa mianuHa’ - [lupot

Viuna Omnanuackux opuraza, 6poj 73/5, 18300 IMupot, Cpouja, Mo0O. Ten. 064 9429291

Cpehko CranojeBuh imam 66 ronuna. [lensuonucanu cam crapemunna Bojcke Cpouje.
AKTHUBHO ce JIpyXHuM ca OusbeM u npuponoM mnpeko 20 roguna. XKusum y Ilupoty oxn 1975.
TOJIUHE.

Kpo3 00yky BOjHHKaA y NpEXUBJbAaBABY Y NPUPOAU, 110 OAJACKY Y MEH3U]y HACTABHO CaM
na ce 0aBUM M OWJbeM M IUIAaHMHApeHEM. buibe cakylbaM y MamUM KOJMYMHAMa 3a CBOje
notpede u 3a momoh apyruma.

buibe cakymspam cByZia OKOJIO Ia CBE /10 cpIcKo-Oyrapcke rpanuiie. Hema nHamopa Beh
caMmo yxuBama. [lo3HajeM MHOTO JIEKOBUTOT OMJba U Medypaka. Hajuemnhe ce 6aBuM miiednkama
3a mpocTpary, OWJ/beM 3a yYMHPEHE, 3a CHUXKEHE KPBHOI IMPUTUCKA, MPOTHUB aHEMHje, 3a
OJIBUKaBame O] MyLIeHa U y IPyTre CBpPXeE.

CamocranHo HHcaMm u3narao Beh ca wiaHoBuUMa YIpykema 3a JIGKOBUTO Oumibe ,,CTapa
wianuHa“ y [upoty, Cokobamwu, Humy, 3ajedapy, bopy, beorpany, uta.

On mymckux miogoBa OepeM japanuky, jaOyKy, KpYyLIKY, MYKHBbY, OpeKumby, IJIOT,
ATy paK, TPHUHY, jarojly, KyIuHY U JIp.

Camum m3nackoM 3a 0epOy Omsba M IMIYMCKHX IIJI0JIOBA HAINPaBUJIM CTE BEJIMKH KOpakK Ka
00JbeM 37IpaBIby, jep KpeTame Harpalyje opranusam jaa ce 3apaBo oceha u 6osbe u3riesna.

Nmam ceptudukar on Yiapyxema 3a jgekoButo ousbe ,,Jlp JoBan Tymakos® — Cokobama
on 2011. romune. Mmamo capanwy ca Hucturyrom ,Jocud Ilanumh® m ynpyxemnma 3a
nexoBuTo Omibe, muenapuma u CaBeronaBHOM ciykOoMm u3 Ilupora, xao u ca Illymckum
razauHcTBoM I1upor.

VYoynyhe 6u Tpebaino a rpajcke CTpYKType BUIIE yBakaBajy amelie HalluxX yJIpyKema 3a

O4yBalLC )KUBOTHE CPEAUMHE, LITO A0 Cala HUCY YHHUIIC.

102



HIurake neuypke

MosbonpuBpeano razauacTteo Hukosios
yi1. bopauka 6p. 14, 18320 lumutpoBrpas
Ten. 060/502 60 25 dparan; 060/360 61 41 Anrenuna
e-mail: shiitake.dimitrovgrad@gmail.com
Instagram: shiitake_pecurke

Facebook: Sitake pecurke - Poljoprivredno gazdinstvo Nikolov

[osponpuBpenHo ra3anHCTBO HHKo10B M3 JJMMUTPOBrpaga modeno je ca mpou3BOIHOM
muTake neuypaka y ¢edpyapy 2007. ronumne. Tama cmo mpBe CyIlcTpare HIMTAKE MEUypKe
yOaruiy y jeaHy Maily NOoApyMCKY MPOCTOpPHjY Of JAeceTak KBajapaTHux merapa. Cama ujieja aa
ce 0aBMMO MPOU3BOIHLOM Teuypaka qatupa u3 1995. rogune, anu Taga HUCMO IUIAHUPATH 1A TO
Oyay mutake. Ha camoM moyeTrky HO HAaroBOpy INpHjaresba IMOYeIr CMO ca CTO CYICTpaTa u
Oomnu mpe3anoBosbHU. Beh crmeaehe romwHe cMO MpOmMUPHIN MPOHM3BOMKY Ca JOII jEAHOM
IPOCTOPHjOM, a M HAYYWJIU JIa CIIPEMaMO CBOje CyTICTpaTe WM 0apeM MUCIWIIN J1a CMO HAy4HJIH.
ITocne 6e30poj rpemraka y NpUnpeMu U UCTIpaBibakba UCTUX, CTUTIIM CMO JI0 HUBOA Kajla MOKEMO
pehu 1a ©MaMO KBAJIMTETHE CYIICTpaTe M M3Yy3eTHE TMeYypKe, Koje CMO y3rojuim 0e3 ymorpede
XeMHUjCKUX cpeacraBa. CTaTHUM yllarameM cMO MmoBehanu u yKynaH KamanuTeT IPOU3BOIHE Ha
1000 cyncrpara meceuHo. lllutake mnedypke NPOU3BOAMMO Ha XpacTOBO] MUJbEBUHH, 0e3
ynoTtpebe xeMHjckux cpeacrasa. CaMm mporec Npou3BOIkE OJBHja C€ Y HEKOJIUKO IUKIIyCca U O
peHIama MUJbEBUHE W 3acejaBarba 10 came Oepbe mpohe u g0 Tpu mecera. [spuBa shiitake
(Lentinula edodes) uma BenuKy HYTPUTHBHY BPETHOCT U MEIUIIMHCKU 3HAYA].

[TuTake 3HaTHO MoBehaBajy cHary M BUTAJIHOCT OpraHu3ma u oMmoryhasajy na ce on0opaHu
0]l BeJMKOr Opoja opranckux nopemehaja. Hajsnauajuuja u Haj6iaroTBopHHja yjora HIMTaKe je
IITO C jeJHE CTpaHe MOJCTHYE UMYHH CHUCTEM OpraHHW3Ma, a C JIpyre CTpaHe MMa U TUPEKTHO
AHTUBUPYCHO, aHTHUOAKTEPUJCKO M aHTHUQYHTrHUIMAHO naejcTBo. Caapxu 12-15% OenandyeBuHa,
1,5-2% mactu. [Ipumemyje ce mpoTHB Toja3HOCTH. JIeKOBHTa CBOjCTBAa MMa M KOJI HEYpacTeHH]e,
WHCOMHHjE, PUHHUTHCA, PAa3HUX LPEBHUX oOoJbema. JoOpu pesyntaTu Cy MOCTUTHYTH U Y
Jedewy XermaTuTuca, OpOHXHTHCa, CpuaHUX obOoJbewa M anepruja. Kao mpeBeHTHMBa U 3a
MoOOJBINIakhEe OMINTET CTaka OpraHM3Ma INMWTaKa TMedypKa jé BeoMa 3HauajHa 3a jadame

MMYHUTETa KO/ 0c00a K0je Cy UCIPIIJbEHE MTOCIOM, KOJI XPOHUYHOT 3aMOopa U TPO3HHULIE.
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HHaHI/IHapCKO APyUITBO Jenamranyka KIIMCypa

Hcempaorcuseauka cmanuya Jerawnuya
18206 Jenamrauna, Hum, etnotragjelas@mits.rs, ten. +381 64 99 08 307

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

Facebook : McTpaknBauka cranuiia Jemanrauma

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

AxtuBHocTH UcTpaxkuBauke cranuue Jeaamuuna y nepuoay 2006 — 2021.

Hayunu caBer HcrpaxuBauka craHuna JemamHuna
[Ipencennux [Ipencennuk
npod. ap Munusoje Mahejka JbyOucas CrojanoBuh, npod. reorpaduje

3umcku u nponehan cemunap 2006. [Iporpam 3amTuTe CTAaHUIITA JIEKOBUTOT OMJbA U eAyKaIyja
Oepauva JCKOBUTOT OMJba
- Ilpod ap XKusopag Maprunosuh : Jerawnuya — npupoonu npocmop Kpo3 MuieHujyme
- IIpo¢ np Cnac Cotupos : Ilpupoor. epeonocmu Cuhiesauke Kuuc. u ruxoea 3aumuma
- IIpo¢ np Hosuna Panhenosuh : buwnu céem Cyse nnanune u Cuhesauxe kaucype
- Ilpod ap Pagusoje Manuuh : Ucmpaswcusare exonozuje nacewa y 30nu Jenawnuyke u
Cuhesauke knucype u Kynosuuxe nospuiu
- Munopan Aumuh, crien. Ba3ayX. MeIULIMHE: 30pascmeenu 3naqaj 6opaska y npupoou u
Hcxpana y npupoou — jecmugo 6usme (0usbe, IyMCKH IJI0OI0BU M )KUBH CBET)
- Axagemuk npod ap HparocnaB IlejunnoBuh : Jlekosumo 6ume Cmape nnanume,
Jenawmnuuka u Cuhesauxa knucypa (mpuMeHa Ousba 3a MeJeMe, THHKTYpE U 4ajeBe)
- IIpod np PaguBoje Manuuh, npod np bojka bnarojesuh, danuno Panuh, JbyOucas
CrojanoBuh: Hcmopujcko - emnonowke kapakmepucmuke Cmape nianume
- IIpod. mp Pajko Bumanosuh: I'eocpaghcko — mypucmuuxe epeonocmu Cmape nianune
Cemunap 2007. Cmapa naanuna — ceno Jojkuanm — (800 m.H.B, 40 kM oJ [TupoTa)
- IIpod np Panusoje Manuuh: Vpeherwe emno-exo cena y napkosuma npupooe
- Ipod. np Jbyouma Musekosuh: Cmapu apxeonrowxu rokanumemu

- Mp Munynka Mutuh, laawno Paguh: 43 napoone puznuye
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- IIpod np Xpucrtupoje Ilejumh, JbyOucaB CrojanoBuh: [lowonpuspedoa u ceno —
mypucmuuka eaniopuszayuja (CCOCKH TypH3aM U 3paBa XpaHa)
Cemunap Jleckonair, 2008/2009: Ooporcusu paszsoj ceocke cpedune u cmanumma iekos. ouma.
Cemunap Ilapahun, Bpeno I'pse, 2013. IIpupoono-eceocpaghcro-eecemayujcke kapakmepucmuxe
u emno mpae Jyeoucmoune Cpouje u rekosumo oumse u Hapoorna meouyura Jyeoucmoune Cpouje
(dp Mapuja Mapkosuh: O6nasmare secemayuje na nosxcapuwmuma npedena Cmape nianumne),
Y nepuoay 2006-2017. - 25 cemunapa ( 670 yuecHuKa).

Ucmpaoicusauka cmanuya Jerawnuya ca MunuctapctBoM 3a  aujacniopy CpoOwmje
opranuzoBana 2009. Jlemrwy wkony — exko kamn — Ynosnaj 3emmy ceojux npedaka, ca
kabuHeroM rpagonavyennuka Huma — 2011, onpxana je Jlemmwa exo wikona — ociuxajmo Cpoujy
1 2010/2012/2014 Jlemra exo wxona — ynosuaj Cpoujy (yaectBoBaiio 3145 yuecHuKa).

Ca MunucrapcBoMm ¢unancuja — Cektop 3a Typusam CpOwuje, 3a ommutuay [apna XaH,
2013. mpojekatr Mana wxona mypuzma, emHo mpaad, 1eKko8umoz dunsa u HapooHe mMeouyuHe.

Hp Mapuja Mapkosuh u Hcmpaosicusauxka cmanuya Jenawnuya - 2020: Ilpojexat: Mana mikosia
JICKOBUTOT OMJba U JIMKOBHA KPEaTUBHOCT yueHHKa (ydemrhe 238 ydyeHuKa ¥ HACTABHUKA).
Hcmpaosicusauka cmanuya peanusyje o0pa3oBHO-EKOJIOIIKO-PEKPEATHBHH MPOTPaM ca U3JIeTHMa
U TepeHCKUM pafoM. ¥ Toky 2012-2021. roa. opranuzoBana cy 72 npeaaBawma y HumKkuM Ol n
CII u peanuzoBana cy 60 u3snera ca TepeHCKUM pajioM (3461 yuecHUK).

Ucmpanxcuseauka cmanuya capabyje ca I'eorpadckum mHCTHTYTOM ,JoBan IlBMjuh*
CAHY beorpag, [IM® y Humy, Tpu HUIIKE TMMHa3Hje, TPU CPEAHE IIKOJIE U IIECHAeCT

HHUIIKWX OCHOBHHUX HIKOJIA.
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Ipujor 3. 3axBaTHOCT 3a CIIOH30PCTBO

Bunapuja Musnanosuh

3axBaspyjemo ce Bunapuju Munanosuh u3 Cypayka Ha CIIOH30PCTBY.

,,Ha *KUBOIUCHO] NUTUIM moper JlyHaBa, map neceTHHa MeTapa BHCOKO] Y CPEMCKOM
cenmy Cypayk, cmectuna ce BuHapuja MwunanoBuh. Brnacuuk Bunapuje [lejan Munanosuh je
2008. ronuHe 101Ia0 HA UAEjY Aa 3acaj O] HEKOJIHMKO PeloBa BUHOBE JI03€ MPOIIMPH HA TPEKO 5
XekTapa nospumMHe. Omnpenenno ce Ja ysraja Oene copre oA Kojux he HactaTH yKycHa BHHA
Cuna, Heornanra, Mtanujanku pusnuHr, a o1 upBeHux coptu [Ipodyc u dpankoska. Bunapuja
MunanoBuh je TOIJIOM ONEKOM W CTHJIOM TPajaibe 3rpajie BHHAPHjE JOHENA IMMEK CTapux
BpeMeHa M Ipoleca npousBojme. [Ipeko Tpema MmMpOKOr Ja MOry Ja CTaHy INPHUKOJIHIE ca
rpoxkheM BHHCKa IIpUya yBOJIM HAC IOJ CBOJIOBE BUHApHje y KOjOj Ce OHa Iiejla OAMOTaBa — O
rpo3sa A0 yame. MojepHe MalllMHe, TaHKOBM M IyHWJIUIIE, MaralMHU ca amOaJakoM,
KaHIleJapyje, a BUHCKA apXKBa, KOHAYHO U MOJPYM, ca MECTHMa pe3epBHUCaHUM 3a Oypand, Te
Kao KpyHa CBera JIETyCTallMOHa caja y KOMOWHAIM]U JIPBO, IIMIJIa, METal, Cjaj cBeha U HapaBHO
ykyca BuHa. Kazna je Bunapuja noguzana 2010. rogune nias je 6uo na xananurer oyae 60 000
JUTapa, ajii ca HOBUM TeXHOJIorHjama ta Opojka tpeba ce nometu Ha 100 000 nutapa. Kako 6u
BHHA 0J1 ayTOXTOHUX COPTU NMpHOIKuia myoauuu, Bunapuja Munanosuh gecto je ogpeaumte
MHOTHX BUHCKHX Tparaua, nMpe cBera BHHCKHMX Typucta. Peakiuje oHuUX kKoju 0e3 mpenpacyna
npo6ajy BUHa a00HjeHa Of] ,,MHCTUTYTCKUX COPTH Cy BHIIE HEro MO3UTHBHA, jep MOTrOTOBO
CTpaHIM HeMajy NPUJIMKY Ja Mpodajy HemTo cacBUM Jomahe, JOK OHM KOjU 3HAjy Jia je ped o
CHJIM, HEOIJIAaHTU WJIM MpoOycy decTo uMmajy Beh usrpahene craBoBe 0 mHMa M BPJIO UX TEIIKO
Memajy. Y CBAaKOM Cllydajy y BUHMMa 0] JoMahux COpTH Koja Cy HacTajla YKpPIITakheM CBAaKaKo
He Tpeba TpakUTHU TparoBe HEKUX Mpehammux auHUja, Beh Tpeda J03BOJIUTH HOBUM YKyCHMa,
JOJyIIE joII MJIaguX BUHA, U3 BuHapuje y CypayKy J1a MOKaXy y Yallld U Ha HEIIly IITa 3Hajy.
Lpseno Buno IIpodyc, kao u 6ena Buna Cuna u HeormnaHnTa, HOCHOIM Cy HEKOJHMKO MeJasba 3a

KBaJIMTeT.
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Ipuaor 4. Manactup Cseru I'eopruje, Temcka, [TupoT
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ol JoGpopoun y Haly CBeTuiby!

Manactup Cs. BMu. leopruje, XIV ek
18355 c. Temcka, [Tupot, Cpbuja

Ten: 010/371-315

CrapewnHa - Mirymanuja Eppocunnja

o ok

Y MaHacTHpy ce npaBe IEKOBM MO CTapHM
PYCKMM pelenTima sa:

-1ICOpMjasy, Xeprec, OleKOTUHE, paHe

-KOKHE afepruje, uupene, I/bUBHLE, TOCEKOTHHE
-XeMOpoMmJjie, BeHe, Opafarpilie, posaley
-cHHYCce, 60M0Be yXa, IeKyOUTHC, eKleMe
-onajiabe Koce, NepyT, alonenujy

-ceGopejy, cBe BpcTe OyOybuLa

-ICPMATUTUC, JCUNjH AEPMATUTHUC

-rrexe no Ly, cBe BpCTe OXKM/bAKa

-yjelie Kprie/ba M MHCEKaTa, peyMarcke 6onose...

CRB e

.
!

&
"z ),

-
K3

Y MaHacTHpy ce TPOU3BOJIM 110 BEKOBMMa OYYBAHOM
MaHaCTUPCKOM peLenTy cTapa Iperedyenniia, L/bUBOBULA -
Manacmupka u 3narie kanu Jlyme - Jlywepaua.

+ + +

Cpe nndopmauje 1 caBeTe y Beay TeKoBa MoxkeTe 106uTH
na Gpojese Tenedona: 010/371-315; +381 65/267-36-73 (viber)
Ox 09 go 16 yacoBa pagHMUM TAHOM.

Op 11 1o 16 yacoBa Hele/bOM U IPASHUKOM.

Monumo Bac na ¢cBoj gonasak y Manactup paan npeysuMarba
JIeKOBa YHatnpey] HajaBuTe TeeoHoM. XBaja Ha pasyMeBaiby. . ¥

&AL RRRELLRLS

P
Ny

Heka cre Gnarocnosenn o bora u Ceror hopha %"é

F i Ron Bog ot EoR BoF o
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IMpuaor 5. 3axBanHoct I pany [IupoTy Kao MOKPOBUTEIbY CABETOBaKa

O6jaBiprBame 300pHUKA pe3nmMea je puHancupano u3 Oyiera ['pana [Tupora.

VY ume McrpaxuBaukor apymrsa ,,badbun Hoc*, n3 Temcke kox Ilupora, MucTuTyTa 32
nrymapcTBo u3 beorpana, kao M cyopraHM3aTOPCKHX MHCTUTYIMja U CBUX YUYECHHUKA CaBETOBAmba,
3axBajbyjeMoO ce rpajgoHauenHuky Ilupora, mp Bnanany Bacuhy un merosum capagHunuma, Ha
(UHAHCUJCKO] TOAPIIIM Yy peanusauuju mpojekra ,IIpBo caBeToBame O JEKOBUTOM U

CaMOHHKJIOM jeCTHBOM OMIbY** Ha Teputopuju ['pana [TupoTa.

3a opeanuzamope:
Ip Mapuja Mapkosuh, HctpaxuBauko apymrtso ,,badun noc*, Temcka, [Tupot

Hp Jbyounko Pakomar, MHCTUTYT 32 1IrymMapcTBO, beorpan
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