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3AXBAJIHULIA

Hajcpoaunuje ce 3axsamyjem menmopy u najeehem yzopy, op bpanucnagy Pankosuhy, pedognom
npoghecopy  Ilpupoono-wamemamuuxoe ¢axyimema y Kpaeyjesyy Hna uckpemom u
CBE0OYXBAMHOM YCMEPABAILY y pAdy, HA ROOPUWYU, CMPYYHO] nomohiu u cagemuma.

Ilp Mapujanu Kocanuh, ooyenmy Ilpupoono-mamemamuuxoe ¢haxynmema y Kpazyjesyy cam
HeUusMepHO 3ax6dina Ha HeceOUuHoj nomohu u noopuwyu MoOKOM eKCNnepUMEHMANHO2
UCMPAdICUBAtLA, HA CMPH/BEILY, NOBEpery U 8PEOHUM CMepHuyama y céum ¢hazama uzpade
dokmopcke oucepmayuje.

Benuko xsana u op Cnasuwu Cmamenkosuhy, peoosHom npoghecopy Ilpupoono-wamemamuuxoe
Gdaxynmema y Huwy xoju me je ygeo y ceem JuxeHorozuje, Ha NOOCMUYAjy u cysecmujama
MOKOM U3paoe u nucarba paod.

/p Tamjanu Cmanojkosuh nayunom capaonuxy Hucmumyma 3a onkono2ujy u paouono2ujy
Cpouje 3axeamyjem Ha cmpyuHoj nomohu NpUIUKOM UCNUMUBAILA AHMUKAHYEPO2eHe
aKMuUeHOCMU.

3axeannocm oyeyjem u op Pobepmy Illajny nayunom casemuuxy I'eonowroe 3aeoda Cnoseruje
Ha uspaou Kapmil.

p Munuyu Cmojroeuh Ilunepay, ooyenmy Ilpupoono-mamemamuuxoe ¢haxyimema y Huwy
3axeamyjem Ha nomohu y cmamucmuyukoj 0opaou nooamaxa.

Ip Cueocanu Cumuh, eanpeonom npoghecopy Ilpupoono-wamemamuuxoe ¢axyimema y
Kpazyjesyy 3axeamyjem na casemuma u KOPUCHUM CY2eCMUjAMA MOKOM NUCAFA OOKMOPCKe
oucepmayuje.

3axsamyjem Becnu @uaunosuh npogecopy Krudicegnocmu 3a 1eKmopucare 0802 paod.

Benuky zaxeannocm dyeyjem c6ojoj nopoduyu u npujamemuma HA pasymesarsy, /byoasu u
noopuyu.

Csemaana Pucmuh



Pe3snme

Jlnmaju cy KOCMOIIOJIMTCKMA OpraHU3MHU HACTaJld CHUMOHMO30M TIJbMBAa Hajuemhe u3
nonpazziena Ascomycotina u anru w3 pasnena Cyanobacteriophyta wmm  Chlorophyta.
[IpuMemyjy ce y MpoLeHH CTamka KBAIMTETA Ba3lyXa Ka0 OPraHU3MH HHIUKATOPH, & OCUM TOTa
uMajy M3pakeH OMOMETUIIMHCKH TMOTEHIHMjall. YTPaBO LUJbEBU OBOT UCTPAKHBaWka OWIH CY:
WHJIMKAIMja KBAIMTETA Ba3ayXxa KOpPHIINCHEM JIMIIaja Ka0 OMOMHIMKATOpA U OMOMEIUIIMHCKA
KapakTepu3alyja pa3IMduTHX BpPCTA JMINAja CAKYIUbEHUX Y MCTPKHBAHUM IOAPYYjUMA
JlykoBcke, Kypmrymnujcke u Ilponom Oame, Pagan mmanmHe kao u rpaga Kyprmrymuwje.
UctpaxuBame je cipoBeaeHo y nepuoay ox 2012. no 2015. ronune.

Jlumajcka MHAMKALMja KBAJIMUTETa Bazqyxa oOyXBaTa HMCIUTHBAE KBAIMUTETA BaszayXxa
KopuithemeM Jiniiaja kao OMOMHIUKAaTOpa NeUHUCAKEM 30HA PA3JIMYUTOr CTEereHa 3arahema
Ba3/lyXxa Yy OKBHUPY CBAaKOI HCTPaXHBAHOT MOJpy4Yja, Kao M JAePUHHUCAE TMOTEHIWjATHUX
WHIMKATOPCKMX TaKCOHA 3a TNPOIEHY KBaJHWTETa Ba3lyXa, KOPUINNCEHEM MYJITHBApUjaHTHE
METO/I€ BEIITAaYKUX HEYPOHCKHUX Mpesxa (camoopranusyjyhe mame, enri. Self Organizing Map —
SOM). HcnutuBameM pa3HOBPCHOCTH Juiaja y JIyKoBCKOj Oambu KOHCTAHTOBAHO j€ TIPUCYCTBO
76 Bpcta nmumaja u3 34 poma. Y Kypmrymnmjckoj G6amu 3abenexeHo je mpucycTBo 65 BpcTa
numraja u3 32 poxa. Ha moapyujy IIposom Oame 3a0ennekeHo je mpUcycTBO 72 BPCTE JHIaja U3
33 pona. AHanu3oM JauMBep3UTeTa nulIaja PajaH TutaHMHE KOHCTAHTOBAHO j€ MPHUCYCTBO 76
BpcTa jumaja u3 34 ponga. Y Kypmymnuju je 3abenexeno npucyctBo 42 Bpcre summiaja u3 23
pona. M3pauyHate BpeaHOCTH UHIEKca aHTpornoreHor yrunaja (enrit. Index of Human Impact —
IHI) xpetane cy ce oxg 5 no 36. U3pauynare BpeqHOCTH MHAECKCA aTMOC(hepcke YucTohe (EHTII.
Index of Atmospheric Purity — IAP) kpetane cy ce ox 10 mo 75. ¥V cBuM OambCKUM HacebUMa
3a0eJIe)KeHO je TIPUCYCTBO ,,HOpMaIHE 30HEe” Koja 00yxBaTa YMTaBY MOBPIIMHY HUCTPaKHUBAHOT
noapydja JlykoBcke Oame, IIponom Oame u mnanuHe Panman, xkao w Behw 1e€0 mMOBpIIMHE
ucTpakuBaHor noapydja Kypmymnujcke 6ame. JlerasbHUjOM aHAIM30M j€ MpUKa3aHo Ja je oBa
30Ha TOJIEJbHAa HAa TpU TMOJ30HE. Y 30HHU ,,00p0e” Hajla3Wm ce MambH, IEHTPaJHU JE0
Kypmrymnmjcke 6ame u Behu neo rpaga Kypurymiuje, rae je mponuio 10 GopmMupama Moa30Ha:
,,CTIOJhaIlIkha 30Ha 60pbe” u ,,yHyTpaiime 30He OopOe”. 30Ha ,,JIUIIajcKe MyCcTUE oOyxBara
MamH JIe0 MOBPIIMHE UCTPAKUBAHOT To/Ipyyja rpaga Kypurymmje.

buomenunuHcka kapakrepusanmja oOyxBaTa J00Mjame eKcTpakaTa M3a0paHUX BpcCTa
JWIIaja, W30JI0BAKE CEKYHJApHUX METa0ONUTa IMIaja W WUCIHTHUBAKE AHTUMHUKPOOHE,
AHTUOKCHJATUBHE W AHTHKAHIICPOT€HE AKTHUBHOCTH. VICIMTHBAaHU Cy AaleTOHCKH EKCTPaKTH
mumaja Cladonia coniocraea, C. fimbriata, C. foliacea, C. furcata, C. ramulosa, C. rangiferina,
C. subulata, Lepraria incana, Melanelixia fuliginosa, M. glabra, M. subaurifera, Peltigera
rufescens, Pertusaria amara, Physcia semipinnata, Platismatia glauca, Pleurosticta acetabulum,
Ramalina fastigiata n R. fraxinea, kao u cyncranue methyl evernate (n30oBaHa U3 eKCTpaKTa
mumaja R. fastigiata), obtusic acid (M3070BaHa U3 eKcTpakTa numaja R. fraxinea), lecanoric acid
(u30omoBaHa W3 ekcrTpakrta jumaja M. subaurifera) u 2°-O-methylanziaic acid (u3010BaHa U3
excTpakrta umaja M. fuliginosa).

CBU TeCcTUpaHH Y30pIM HCIOJBHIIA Cy CHAXHY AaHTUMHUKPOOHY, aHTHOKCHIATHBHY H
AHTHKAHIIEPOTEHY aKTHBHOCT, IIITO j€ OJI BEJIMKOT 3Havaja 300T lUXOBE MMOTCHIIN]jaTHE TIPUMEHE
y MEJMLIUHY, BETEPUHU U (hapMalieyTCKOj HHIYCTPUjH.



Summary

Lichens are cosmopolitan organisms ensued from symbiosis of fungi, usually from
Ascomycotina subphylum and algae from Cyanobacteriophyta or Chlorophyta phylum. They’re
applied in estimation of air quality condition as indicating organisms and, in addition, they’ve
got a quite clear biomedical potential. The two very goals of this exploration were: indication of
air quality by using lichens as bioindicators and the biomedical characterization of various lichen
species collected within the area of Lukovska, Prolom and Kursumlijska spas, Radan Mountain
and the town of Kursumlija. The exploration was conducted in the period 2012/2015.

The lichen air quality indication encompasses exploration of air quality using lichens as
bioindicators by defining the zones of different degree of air pollution within each of the
explored settlements, as well as defining some potential taxa for air quality estimation through a
multivariate method of artificial neuronetworks (self organizing maps — SOM). By examining
the lichen diversity in Lukovska Spa, 76 lichen species from 34 genera have been ascertained.
The presence of 65 lichen species from 32 genera was noted in Kursumlijska Spa. Within the
Prolom Spa area, 72 lichen species from 33 genera were recorded. Through the analysis of
Radan Mountain lichen diversity, 76 lichen species from 34 genera were entered. In the town of
Kursumlija, 42 lichen species from 23 genera were recorded. The calculated values of the Index
of Human Impact fluctuated between 5 and 36. The calculated values of the Index of
Atmospheric Purity — IAP varied between 10 and 75. The lichen “normal” zone was noted in all
spa resorts. The “normal zone” covers entire area of Lukovska spa, Prolom spa and Radan
mountain, as well as a major part of investigated area of Kursumlijska spa. A detailed analysis
shows this yone divided into 3 subzones. The “struggle zone” encompasses a smaller, central
part of Kursumlijska spa and major part of the town of Kursumlija where forming the subzones
has taken place - “outer struggle zone” and “inner struggle zone”. The lichen “desert” zone
includes a smaller part of the investigated area of the town.

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. The following acetone lichen extracts were examined: Cladonia
coniocraea, C. fimbriata, C. foliacea, C. furcata, C. ramulosa, C. rangiferina, C. subulata,
Lepraria incana, Melanelixia fuliginosa, M. glabra, M. subaurifera, Peltigera rufescens,
Pertusaria amara, Physcia semipinnata, Platismatia glauca, Pleurosticta acetabulum, Ramalina
fastigiata and R. fraxinea as well as some substances like methyl evernate (isolated from the
extract of R. fastigiata lichen, obtusic acid (isolated from the extract of M. subaurifera lichen)
and 2’-O-methylanziaic acid (isolated from the extract of M. fuliginosa lichen)

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.
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Ceemaana Pucmuh Jlokmopcka oucepmauuja

Jlumaju cy CUMOHMOTCKM OpraHu3MHM KOJjU Cy CayMEb€HH O]l IJbMBa, Hajuemihe wu3
nonpaszziena Ascomycotina u anru u3 pasaena Cyanobacteriophyta mmm Chlorophyta (Nash,
2008). YV 0BakBOj] CTPYKTypH, alre U TJbHUBE Cy CE€ TOJUKO HM3MEHWJIE U HU3ryOuse CBOjY
CaMOCTAJTHOCT Jia ce He Mory Hahu kao TakBe cino0oaHo y npupoau. Kopuct og oBe cuMOunose
nMajy oba umnaHa, jep ce mehycoOHO nomymyjy W omoryhyjy orncraHak jegaH apyrom. Asra
BpiH (POTOCUHTE3Yy U CHab/IeBa TJbUBY OPTAaHCKUM MaTepHjaMa, 0K IJbuBa moMohy xuda ymuja
U3 IOJUIOTE BOJY Ca MUHEpAIHUM coinMa. PasmMeHa maTepuja m3Mel)y anre W rJbHBE BPIIH CE
MPEeKO HUXOBHX henMjcKkuxX 3ujoBa. [JpMBE ce cmaTpajy TpaauTesbuMa JIMINaja, jep
IIPEOBIIa/1aBajy y KBaHTUTaTUBHOM cMuciy (Gadd, 2011).

MopdoJioruja u anaToMuja JuIIaja

BereraTuBHO Teo JnIIaja Ha3uBa ce TaJdyc. Y 3aBUCHOCTH OJ1 BPCTE JIMINIAja TayC MOXKeE
OUTH Pa3IUUUTO 000jeH: MPKO, HAPAHIIACTO, JKYTO, 3€JI€HO, I1a YaK U MOTIYHO IpHO. MehyTuwm,
HHUje HU HeyoOuuajeHo Ja 60ja Bapupa y OKBHpY BpcTe. boja 3aBucH oJ] mpucycTBa MUIMeHara.
ITpema mopdororyju Tajyca JUIIaju ce MOTY MOJICIIUTH Ha KopacTe, JIucTacTe U xOyHacTe (¢JI.

1).

Kopacmu (kopmukonnu) nuwiaju Cy 94uTaBOM CBOJOM TMOBPIIMHOM YBPCTO BE3aHU 3a
CYIICTpaT, Mla UX je TEIIKO OJBOJUTH OJ mojyiore. [lomena kopacTux Jiniiaja U3BpIIEHA je mpemMa
OJIHOCY JIMIIIaja U MOJUIOTe Ha KOjOj Ce Pa3BHjajy:

+» Enurens numiaju HacTamyjy NOBPLIMHY IOJUIOTE, M JIOK OHU KOjU C€ pa3BUjajy
Ha JpBehy npencTaBibajy enudieoqHe, OHU KOjU C€ pa3BHjajy Ha CTEHaMa IPeJCTaBbajy
ENWINTHE JIUIIIAje.

/7

< EHaorenm yiuiaju cBojUM pacToM 3anase y noaigory. OHU KOjU ce pa3BHjajy Ha
npeehy Ha3uBajy ce xunodaeoaHu, a OHU KOJU C€ pa3BUjajy HA CTeHaMa- €H0JIUTHH.

Jucmacmu (ponuosnu) nuwaju cy oHU 4UMjU je Taldyc y OOJMKY JIMCHE IUIOYE ca
pexxmeBuMa U mmhuMm win ne6spuM ycenuMa. buxos tamyc je Behum nenom crnoOojaH, a
MamUM JIeJI0M yTBpheH 3a moaiory xudama rpyrnucaHuM y CHOIIOBE, Tj. pU3HHH]jaMa.

Koynacmu (¢hpymukosnu) nuwaju npencraBibajy rpyny MopQoJomKi HajCI0KEHU]HUX
nuiIaja. 3a mMoAJIoTy cy JiabaBo MpuYBpiheHr ToM¢poM, a y OJHOCY Ha MOAJIOTy ¢y Bucehu mimm
ycnpasau (Nash, 2008).



Ceemnana Pucmuh Loxmopcka Jucepmauuja

Ca. 1. OcHoBHU MOP(]OJIOIIKK TUIIOBH TaTyca

ITpema anaTomckoj rpahu pa3yinkyjeMo XOMEOMEpHE U XeTepOMEpHE JuIaje (CJI. 2).

Xomeomepnu Tamyc je O/uIMKa (UIOTEHETCKHA CTapUjuX OOJHMKAa M YEeCTO Cy CIy3aBe
KOH3HCTEHIIM]je, jep Cy TOHUAMj€ MpPEICTaBJbeHE MOAPO3EJICHUM airama. Y OBaKBOM TalycCy,
anre Cy paBHOMEpHO pacriopelene.

Xemepomepru Talyc je KapakTepucTtudaH 3a BehumHy nucractux u xOyHacTux (opmu
numraja. Jlucractu numaju oBakBe rpalje Ha TOPHO] CTPaHHW Tella UMajy TOPHY KOpy Koja ce
cactoju u3 Tpu cioja xuda. [IpBu cioj unHe nedeno3uaHe TECHO criojeHe xude koje oopasyjy
MJICKTEHXUM. Y OBOM CJIOjJy HeMma anrd. Mcrmon oBor ciioja Haja3u ce TOHUIHM]jaJHH CIIOj ca
pacTpecuTuM, TaHKO3UJIHUM XHdama Koje 00aBHjajy ainry ca KOjoM Cy y TecHOj Be3u. Mcmon
TOHU[IM]aJTHOT cjioja Xude Cy jolll pacTpecUuTH]e U rpaHatvje, a u3Mely \ux Hajlaze ce mMpoCTOpU
ucnymeHn BazayxoMm. OBaj ciioj mpeacTaBiba cpx. Jloma CcTpaHa JvIaja rpajiu I0KkYy KOpy Koja
je ciuune Tpahe Kao W ropmwa. Pu3MHMje WM PU30MAM T0JIa3e OJ JIOHE KOpe M CIykKe 3a
yTBphuBame 3a MoI0Ty Kao U ylHjame BoJIe U XpaHJbuBuX Matepuja (Marinovié, 1981).

XomeoMepaH Tayc JHiiiaja XeTepoMepaH Tajlyc JiMiaja

Ca. 2. OcHOBHY TUTIOBH aHaTOMCKe rpalje Tamyca iuiiaja
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Pa3mHokaBame IuIIaja

Jlumaju ce pa3MHOXaBajy BEreTaTHBHO M MoiHO. M3 cBakor kxomaauha Tamyca Koju
CalpU M airajlHy M (QyHrajgHy KOMIIOHEHTY MOK€ HacTaTH Jumaj. [IpuimkoM mojgHOr
pasMHO)KaBama IJbUBa y cacTaBy JiuIlaja oopasyje crope. Criope Koje cy u3aluie U3 ackyca Win
ca 6azuaMje MOTy ce pa3BUTH Y JIMILA]j, aKo ,,lipoHal)y” airy ca kojom he crynmutu y cumOuo3y.
BereraTuBHO pasMHO)KaBame JIHIIaja 0JIBUja C€ Ha TPU HAYMHA!

Pezenepayujom — xama on OMIO KOjer OJUIOMJBEHOI Jeja Talyca, ako JOcle Ha
onrosapajyhy momiory, Hactane HOBM Jmimiaj. OBaj HauyuH OECHOJNHOT pa3MHOXKaBamba
KapaKTepUCTHYaH je 3a cacylleHe JIMCTAcTe U )kOyHaCTe JIMIIIaje Yuje IeI0BEe Pa3HOCH BeTap.

Copedujama — KoOje TPEACTaBJba)y MHUKPOCKOIICKA CHTHE, JIONTAacTe TBOPEBUHE,
nsrpaleHe ox jenHe UM HEKOJUKO henuja anru koje cy obaBujeHe xudama ribuBe. Pasnmuunto
cy o0ojeHe U UMajy pasziIMyuT I0JI0%kKa] U W3IJIe], Ia MPEICTaB/bajy BaKHE KapaKTEPUCTHKE 3a
uaeHTH(UKaLMjy HeKuX Bpcra ymiaja. Kaga ce o0pasyjy y BenukoMm Opojy, Kopa Juilaja myna u
U3yMHpE, a COpeauje MOKPUBajy YUTaBY MOBPLIMHY Teja. JIako ce pazHOoce BETPOM Ha BEIIMKE
y1aJbEHOCTH.

H3uoujama — xoje NpesICTaBIbajy U3palliTaje Ha Talycy JIMIlaja y KOjuMe ce Hayase xuge
rJpuBa U henuje anru. YBek cy nokpuBeHe kKopoM. OBH U3palITaju Ce JIaKO OJilamMajy O]l Tajyca,
ma Mory 6uTu pazHeceHe Hajuenthe BETpoM Ha Besnke yaasbeHocTH (Murati, 1992).

ExoJsomxke kapakTepucTHKe JUIIAja

Jlo nanac je ommucano oko 18500 Bpcra numaja (Boustie and Grube, 2005). Jlumaju cy
OpraHu3MH KOJU C€ OJJIMKY]y H3pa3uTO CIOPHUM pacToM, 300T HHUCKOT HOBOA OPTaHCKE
npoaykiyje. Crona pacta o jeHOT LIEHTUMEeTpa ToAMIIke cMaTpa ce Bucokom (Shukla et al.,
2010). Beoma Op30 mpenaze u3 cTama 3aCHNEHOCTH BOJIOM Y CYBO CTamkbe M OOpHYTO, IITO 3a
MOCJICTUITY UMa CMEHHBAKE Meproia y KojuMa ce (OTOCHHTE3a BPIIM U OHUX y KOjUMa je OHa
CTONMpaHa WA BeoMa ciada.

Jlummaju ce pa3Bujajy U pacTy Ha Hajpa3HOBPCHHUjUM mojiiorama. HajpakHuju ycioB 3a
IbUXOB OIICTAaHAaK je CTAOMIIHOCT MOJJIOTe y IyTOM BPEMEHCKOM Teproy. Y o0ndajeHa CTaHHIITa
nuIIaja cy kopa apseha, creHe W 3emibHINTE, Maja ce MOTY HahM M Ha HEKUM HEyoOW4YajeHUM
MoJyIoraMa aHTPOIOTeHOT TIOpeKia — MOopIeNaHy, MPO30PCKOM CTakiIy crapux kyha, xapTuju,
aTHy, TBOXKNy, ma 4yak u cMonu. [Ipema Tumy mojasiore Kojy KOJOHU3Y]Y M Ha KOjO] YCHEIIHO
pacTy JUIIaju MOTy OUTH:

» CaKCHKOJIHH — JIMIIIajd KOjU HAaceJbaBajy CTCHE;

» KOPTHUKOJIHU — JIMIIAjH KOJU HAaCeJhaBajy KOPY IPBEHACTUX OMJBHUX BPCTA;
» TEPUKOJIHU — JIMIIAjH KOjU HACEJbaBa]y 3EMJBHIIITE;

» JUTHUKOJIHU — JIMILAjU KOjU HacesbaBajy TpyJna cTadua;

» (onukosHM — AMIIajU KOjU HacesbaBajy auctoBe (Shukla et al., 2014).

Jlumaju xoju HacesbaBajy KOpY JAPBEHACTHX OMJBHUX BpCTa Cy €MUGHUTHHU, A y OBY
IpyIly CBpCTaBaMO KOPTHUKOJIHE U jurHukoiHe mumiaje (Rose, 1990; Bartels and Chen, 2012).

JenHa oJ Haj3HAUAjHUjUX KApaKTEPUCTHUKA JIMIIAja jé BUX0BAa CIIOCOOHOCT Ja TOJEPHUIIY
eKCTPEMHE YCJIOBE CTaHMIITA U OJpKaBajy pacT, yINPKOC YECTUM IMEPHOAMMA HCYIIMBaKma U
pexuaparaiyje, HUCKOM HHUBOY JOCTYITHOCTH XpaHJbUBMX MaTepuja M BEJIMKUM IHEBHUM U
TOAUIIBUM TeMiepaTypHuM ¢uykryanujama (Ovstedal and Lewis Smith, 2001). Jlumaju
HacesbaBajy Mojpydja oJ JeJeHOr OopeasHOr ApKTHUKAa W perHoHa AHTApKTHKAa 10 CYLIHMX
nyctuma (Purvis, 2000). Hanme, MHOre BpcTe JMIaja HacesbaBajy BUCOKOIUIAHMHCKA MOJpYyYja
IJle M3HaJ TOopme IIyMCKE I'paHUIle Tpaje T3B. 30HY JjulIaja. KOHCTaHTOBAaHO je NMPHUCYCTBO
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JWIIaja y eKCTPEeMHUM yclioBUMa Xumanaja, Ha BucuHHM on 7000 merapa. Ha AmnTapkTuky je
3abenexeHo oko 350 Bpcra nMINaja, OK Yy TPOICKUM TMpeAesiuMa JHUIIaju Boje OopOy OKO
npoctopa. Hamme, ycren Benmke KOHKYpPEHIIMj€ 3a CBETJIIOCT M TMPOCTOpP, jaBJbajy €€ T3B.
(G oMO3HM JUIIAJU KOjU y BUAY TamkbUX WM Je0JbUX CKpama MOKPHBAjy TMOBPIIUHY JIMCTOBA.
OcumM Tora, JOMHHAHTHE 3ajeHUIIC JHIIaja TpoHal)eHe Cy y HEKUM O]l HajBPENIUjUX ITyCTHHbA
rje JAHeBHa Temmeparypa goctmwke 55°C, mok Hohy Temmeparypa omana ucnoj Hyne (Nash,
1996).

3Hauaj qumaja

Jlumaju umajy BumecTpyku 3Hadaj. Kopucre ce y MeaMIIMHH, BETEPUHU, KO3METHYKO],
npexpaMOeHoj, XeMH]jCKO], hapMaIrieyTCKoj U MHIYCTPHUJU ATKOXOJHUX Trha.

Jlumaju pona Umbilicaria y Janany ce cakyrubajy U cripeMajy Kao cajara Koja ce cMaTpa
nenukarecoM. Mehytum, cmaTpa ce Ja je MHTEH3MBHO CaKyIUbamhe OBOT JIMINAja JIOBEJIO JI0
3HAYaJHOT CMamemha OPOJHOCTH JIMIIIaja Ha OBOM MPOCTOPY. 3a )KHUBOTHHEC apKTHUKHUX Ipejesia
JUIIAju Cy BakKaH M3BOp XpaHe. MpBacu u kapuOyn TOKOM 3MME, KOPUCTE Yy MCXpaHH JIUINAje
ponoBa Cladonia n Cetraria. Y myctumwama JInOuje oBlie ce mpexpamyjy JHIIajuMa KOjU ce
TaMo Haja3e y By Ae0Oelnx Hacjara Ha 3¢MJbH U CTeHaMa.

Exonomcku Haj3HauajHUja ymoTpebda nuinaja gaHac OJHOCH C€ HA HUXOBY NMPHUMEHY y
Mpou3BOABH Mapdema. Y ToM cMHCITy HajBaKHU]€ BpcTe Nulaja cy Evernia prunastri (L.) Ach.
u Pseudevernia furfuracea (L.) Zopf. Koje ce MHTEH3UBHO CakyIbajy y jy)kHO] DPpaHIIyCKO],
Mapoky u 3emsbama OuBIie JyrociaBuje, y BEIUKUM KOJIMYMHAMa Koje MoCTKYy orcer oa 8000
1o 10000 ToHa rogumime. OUHATHE €KCTPAKTH OBUX JIMIIAja CY KapaKTEPUCTHYHOT CIATKACTOT
MHUpHCa, TIa C€ KOPUCTE U Kao JoJaTak mapdemMuma Jia OCUTYpPajy MOCTOjaHOCT Ha KOXKH.
Jlnmajuu excTpakt Moxke u3HocutH of 1 10 12% rorosor napdema (Nash, 1996).

Jlnmaju cy kopumtheHu u Kao cpezcTaBa 3a 00jere TKaHWHA, JOIl Y aHTU4KOj [ 'pukoj. Y
JaHalllbe BpeMe Kopulnheme numiaja 3a 00jeme TKaHWHA HEMa BEJIMKHM EKOHOMCKH 3HAuaj.
Jlumaj Roccella montagnei Bél (Nash, 1996) cakyrspaH je ca creHa u kopultheH 3a jg0o0ujame
pBeHe M JpyOuvacte 0oje Ha monapydjy Menutepana. OBe 6oje moOujane cy (GepMeHTaINjoM
IIOMEHYTe BPCTE JIMINaja UM XEMHUjCKH €KBUBAJIEHTHUX BpcTa nonyt Ochrolechia tartarea (L.)
A. Massal., Ochrolechia androgyna (Hoffm.) Arnold., unmu Parmotrema tinctorum (Despr. ex
Nyl.) Hale. ca pa3bnaxennM pacTtBopoM amoHHjaka. JloOwjeHe 0oje KOpUCTHIE Cy ce 3a
JTMpEKTHO Oojere ByHe u cBuie. Jlumaj Parmelia omphalodes (L.) Ach. kopuctu ce 3a nodujame
OpaoH 0oje u 0Oojeme NPOTEMHCKUX BIlaKaHa, a Npe cBera 3a Oojewme ByHe. JleTasbHuja
UCTpaKUBamba IOKa3aja Ccy Jia je 3a MpOoJAyKuHjy 0oja IOMEHYTE BpCT€ JIMIlaja OATOBOPHA
M30JI0BaHa cyrncraHia — salazinic acid.

Jluwaju kao 6uoundoukamopu Keaiumema 8azoyxa

Jlumaju umajy 3HavyajHy MpuUMeHy y OMOMHIMKAIM]U KBajduTeTa Ba3ayxa. [lo3Haro je na
JUIIAjH HUCY Y UCTO] MEPH OCETJbUBH HA pa3IMIUTe MojyTanTe. Takohe, HUCY CBe BpCTe JHIaja
y UCTOj MEpH OCETJHbMBE HA pa3INuUTE HUBOE aepo3arahema, mTo 1 mpyxa MOryhHOCT HHUXOBOT
Kopuihema y OMOMHANKAII] .
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MOHUTOPUHT ¥ OMOMHIUKALH]A

Ha ocHOBY mocTymHHX ca3Hama O YrpOXKEHOCTH KBAJIMJITETa Ba3ayxa II0jaBUiIA Ce
notpeda 0 Mo3HaBamwy BpcTe U creneHa yrpoxeHoctu (Hauck et al., 2013). Jexan o1 ocHOBHHX
MpeIycioBa 3a MoOOJbIIAKE KBATUTETA Ba3/lyXa jecTe MPaBOBPEMEHA JIETEKIMja U PETUCTpaIja
noBehanor HuBoa 3araljeHOoCTH Ba3ayxa, OJHOCHO OPraHM30BaKbE MOHUTOPUHT CHCTEMA.
MOHUTOPUHT CHUCTEM MPEACTaB/ha CUCTEM CYKIECHBHHX OCMaTpama eJieMeHaTa »KHUBOTHE
CpeauHe y MpocTopy ¥ BpeMeHy. OCHOBHHU ITUJb MOHUTOPUHT CUCTEMA OTJIe/Ia Ce Y MPHUKYILbAby
[0/1aTaKka KBaHTUTATUBHE U KBAJIUTATUBHE IPUPOJE O MPUCYCTBY M IUCTpUOyLUju 3arahuBaua,
npahewy emucHja U UMHUCH]a U3Bopa 3araliema u HBUXOBOT edexTa, TPaHCIOPT IMoJyTaHaTa, a
nmoceOHa yJora oBOT cucTeMa je Ja npatu edekar 3arahema Ha xuBa Ouha (Wolterbeek, 2002).

Pa3Bujene cy nBe rpyme MeToia MOHUTOPUHTA:
l. (U3NYIKO-XEMH]CKE METO/I€ MOHUTOPHUHTA;
2. OMOJIOIIIKE METO/I€ MOHUTOPHHTA.

OU3NYIKO-XEMH]CKE METOJIe MOHUTOPUHTA 3aCHUBA]Y c€ Ha (PU3NUKO-XEMHU]CKOM MEPEHY
Y U3padyHaBamky KOJUYMHE M KOHIICHTpaIlM]je M0jeMHaYHNuX 3aral)yjyhux cyncTaniu y Ba3ayxy,
Y JEAMHUYHOM BOJIYMEHY, Y JEIUHUIIM BpeMEHa WIM MaTeMaTUIKOM MOJENIOBamkYy (KHOepHETHKA)
U ipenBulhamy MpoMeHa KBaJluTeTa )KUBOTHE cpenune (Samanta et al., 2002).

buonoiike MeTo/le MOHUTOPUHTA 3aCHUBAJY C€ Ha PETUCTPOBamy U mpahemy peakiuja u
MPOMEHa KOje Ce JieliaBajy TMoJ| YTUIajeM IojiyTaHaTa Ha HEKOM O]l HHBOA OWOJIOIIKE
opranusanuje xxuux Ouha (Paoli et al., 2015). YnpaBo oBu pa3inuuuTH HUBOU TOCMATPAjy CE
Kao cnenuduyHe MeTe JieJoBama 3aral)yjyhux cyncraniy.

buonoiike MeTozie MOHUTOPHHTA TTOKA3Y]y U3BECHE MPETHOCTH Yy TTopehemy ca hpusudko-
XEMUJCKUM MeToaama. DU3NUKO-XeMHjCKe METOJIe TpYXkajy caMO MpeceK TPEHYTHOT CTama U
BUMa HUje Moryhe npensuaeTH peanHu edekaT KOMIUIEKCHOT YTHIlaja pa3iuyuTuX (akropa Ha
kuBa Ouha, Ha MeCTy Ha KOjeM >KHBe. 3a pa3NIMKy O]l Tora, MeToJie OMOMHIMKALMje carjieaBajy
BPEMEHCKY JTMMEH3Ujy HETaTUBHOT JIEJIOBama MOJyTaHATa y €KOCHCTEMY M 3aCHUBAjy Ce Ha
OJIrOBOPY KUBUX Ouha Ha HMCTOBpEMEHH 30Mp CBUX YTHIAja PAa3NMYUTHX (PaKTOpa KUBOTHE
cpeaune (Das et al., 2013). Meronama OuoMHAMKalMje A0JIA3U c€ A0 pe3yiraTa M 3akjbydaka
KOjU TOBOpE M O KyMYJATUBHOM €(EeKTy IyroTpajHOT YTHUIdja Pa3IUYUTUX KOHIEHTpaIuja
3araljyjyhux cymncranim y Baszayxy, IITO C€ HE MOXE ACTEKTOBAaTH MeTojama (U3UUKO-
XeMHjckor Mepema aeposarahema (Wolterbeek, 2002). Mertona OuowHauKanuje, KOPHUCTH
OpraHu3aM WHAMKATOp Kao HMHCTPYMEHT Yy OTKpuBamy 3araljema. HajOossu opranusmu
ouonnnukaropu cy aumaju (Loppi, 2014).

Jlumaju cy Beoma OCETJbUBM Ha IIPpOMEHE KBajnuTeTa Basayxa. OHHM He mocenyjy
3alITUTHU TOBPIIMHCKH CJIOj HA CBOM TaJIyCy, TaKO Ja MOJYyTaHTH HECMETAHO MPOAUPY YHYTap
Talyca Jmmaja. Jlumaju ce XxpaHe ycBajajyhm XpaHsbMBE CyIcCTaHIle U3 Baszayxa. Huso
MeTtabonm3ma Juimnaja ce moehaBa kaja ce Haja3e y XHUAPATUCAHOM CTamy, Ma Cy Taja
OCETJPUBUjU HETO KaJa Cy CyBU. XHJIPATUCAHO CTAHkE CE jaBJba YIPABO Y BpeMe KaJja MaJlaBUuHE
,ACTIHPAjy™ U3 Baz[ayxa IITETHE CYNCTAHIE M JOHOCE WX N0 Taiyca Jumiaja. Jlumaju Hemajy
MoryhHocT aa ozabarie mojenHe JeJI0BE Tela Kao IITO BacKyjlapHe OWibKe 0/10aIlyjy JUCTOBE U
Ja ce Ha Ta] HAYMH 0cio00Je aKyMyTUpPaHUX MITETHUX CYICTaHIM. Hakymbame OBaKBHX
CYNCTaHIIM y TaJyCy JHIlaja TOCHEIIeHa je YWIbEHUIIOM Jla JIMIIaju Hemajy MOryhHoCT
W3IIy4HBamka, 1a OHO IITO JEJHOM YCBOj€, OCTaje TPajHO Y BUXOBOM Teiy. Jlumaju metabomunry
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TOKOM YHMTaB€ TOJIMHE W KApaKTEPHIIy CE jaKO CIIOPUM PAcCTOM, HEraTUBHU YTHIAJH IITETHUX
CYIICTaHIIM HE MOTY OMTH Op30 CaHHpaHW, MMa WX je MOryhe mpaTUTH Iy>KU BPEMEHCKH MEPHOJ]
(Stamenkovi¢, 2004).

OceTJpMBOCT JIMINAja HA TIPOMEHE KBaJMTETa Ba3ayxa npumehena je Beh 1866. ronune.
Nylander je mpBu 3ama3no ocoOMHY JHIlIaja a pearyjy Ha IITETHE CacTOjKe Y Ba3ayXy U TO je
npunucao yrunajy gadbpuukux mumosa. Haume, mpumeheHo je na je mOTIyHH HECTaHAK JIMIIaja
u3 JlykcemOypmikor napka y [lapusy y kopenamnuju ca eKCIaH3ujoM 3aMeHe JpPBETa yrjbeM 3a
3arpeBame JoMahuHCTaBa.

[Ipumeheno je ma cy nuInaju MOTIYHO HECTAIW WK CE 3HATHO MPOMEHUO HUXOB CACTaB
1970-tux m 80-ux roauHa, Ha MOApPYYjUMa KOja c€ OJIMKY]Y CMambeHUM KBAaJUTETOM Ba3IyXa.
HaxoH Tora pa3HuM aHaiu3ama JOBEJCHa je y Be3y 3aral)eHOCT Ba3ayxa ca CacTaBOM JIMIIaja
(Mayer et al., 2013), na cy dbopmupane ckajie OTIIOPHOCTH JiuIIaja Ha 3araheme Bazayxa. [IpBy
TakBy ckaiy opopmuin cy Hawksworth and Rose (1970).

buomeouyuncku nomenyujan nuwmaja

Jlumaju BeKOBUMa MMajy MPUMEHY y HApOJIHO] MEIUIIMHY, a FbUXOBA JICKOBUTA CBOjCTBA
KOPHUCTE C€ M JlaHAC Yy Pa3IMUUTUM JEJOBUMa CBeTa. YMOTpeba NuIlaja y MEIUIMHCKE CBpXe
nounmse y 3. u 4. Bexy npe HoBe epe (Lebail 1853).

VY TecroBuMa puTOMEIMIIMHE, BEOMa PAHO CE€ yKa3yje Ha 3Ha4aj U HaBOJAU CE€ HEKOJIMKO
ponosa mumaja: Cladonia, Evernia, Lobaria, Parmelia, Peltigera, Pertusaria, Physica, Rocella,
Usnea u Xanthoria (Perez-Llano, 1944). V 18. Bexy numaj Pseudevernia furfuracea npBu myT je
ynorpebsbeH kao nek (Launert, 1981). ¥V Cesepnoj Kamudopuuju Letharia vulpina L. (Hue)
kopuirheHa je mpoTuB cromauHux Teroda (Malhotra et al., 2008). [lexokt numaja Pseudoevernia
furfuracea xopuiiheHn je 3a nedewme pecnupaTopHux Oonectu. Jlumaj Peltigera canina (L.)
Willd. xopuctro ce kao jex npotuB Oosiectu jetpe. KacHuje je yrBplheHO 1a je 0BO CBOJCTBO
pe3yniTar BHCOKOT cajpkaja aMHHOKHCETWHE MeTHOHWHA. Bpcte pomoBa Evernia, Peltigera,
Parmelia, Cladonia, Rocella w Pertusaria xopumheHHW Cy TpPOTHB 3alajbema, aujapeje,
uHpekmja, KOKHUX obOosbewa u enuiencuje (Kumar et al, 1996). VYV Esporckoj
TpaJAMIIMOHATTHO] MEUIIMHHU MUPOKY NpuMeHy umao je iumaj Cladonia rangiferina (L.) Weber
ex F.H. Wigg. u To yrimaBHOM y Jieuewy Ipexjaaa, rpo3HHIlA, Kalba U TyOepkynose. (Perez-
Llano, 1944). Jlumaj Cetraria islandica (L.) Ach. n nanac uma BenHKy ynoTpeOHY BpEIHOCT.
Kopuctu ce 3a nedeme U yOnakaBame CHMIITOMa CYBOT KalllJba Kao IPUPOJHU AHTUTYCHK.
KomeprmjanHo ce moxe Hahum y OOJIMKY €KCTpakaTa, THHKTypa, a Hajyemthe y oOJUKY BpJiO
nonynapHor cupyma. Ilocemyje ciad MuUpHUC U TOPKOT je YKyca KOjU TIOTHYE O] LETpapcKe
kucenune (CigH;60s).

MHoOro6pojHUM HayYHUM HWCTpaKHUBamUMa TMOTBphHEHO Ja je MIMPOKH CIEeKTap
CEeKyHJApHUX MeTaboJiMTa JMIIaja OATOBOPAH 3a M3PaXKEHY TEPaNeyTCKy aKTUBHOCT JIMINAja.
Jenan o Haj3HAYajHUjUX M HAJUCTIMTUBAHMJUX METAa0OIMTA JIMIIAja, YCHUHCKA KUCEJIMHA, JaHaC
ce KOpPHUCTH Kao H3y3eTaH aHTucenTuk. Ilopen Ttora, ycHMHCKa KHCENIMHA TIOKaszyje U
CMa3MOJINTMYKA M aHTUBUpAJIHA CBOjCTBA, a M3Y3€THO je e(UKacHa W y MHXMOMLHUjU Tpam-
MO3UTUBHUX OakTepuja. MelyTum, BHCOKa KOHIIEHTpAlMja YCHUHCKE KHCEIHHE II0Kasaja je
TOKCHYHE e(heKTe, MPUIMKOM UCTIHTHBaka U3BEICHUX Ha JlabopartopujckuM muieBuma (Durazo
et al., 2004).
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MeTa6oauTH Jaumaja

JInimaju CUHTETUITY METa0OJUTE KOjU CYy TIOJIEJbEHH Y JIBE TPYIIE:
1. IlpumapHu (MHTpaLeTyIapHU) METa0OIUTH;
2. CexyHaapHu (eKCTparleyIapHu) METaOOIUTH.

Ipumapnu memabonumu

[Ipumapan mMeTaboNUTH JMIAja YKIbY4Y]y NMPOTEUHE, aMUHO-KHCEINHE, KapOTEHOUJE,
MoJMcaxapuie U BUTaMHHE. YecTo Cy pacTBOPJbUMBU Y BOJH, OJHOCHO XHUJIPOCOIYOWIHH CYy U
MOTY C€ JIaKO €KCTpaxoBaTH, YaK W KJbydasioM BojoM. BehuHa mpumapuHux merabonura je
€CeHIMjalHa 3a pacT W pa3Boj Jumiaja. [IpumapHu MeTabOIUTH MOTY OWTH MPOAYKOBAHHU Off
CTpaHe ainrajJiHe Win (pyHrajaHe KOMIOHEHTe Juimaja. Behnna oBux mpoaykaTa M30J0BaHUX W3
JUIIaja cy Hecneu(pUIHN U 4YeCTO NMPUCYTHH Y ¢lI000AHO kuBehrM ribuBama, ajirama U BUIIAM
OuspKama.

Haj3nauajumja jequmema Koja 4YWHE MpUMapHe MeTabonuTe Jmimaja cy: XuTuH (y
3unoBuMa xu(da), TMXEHUH, NU30JMXEHIH, XEMHIIENY03a, TIeKTHH, JUCaXapHu I, MOTHaTIKOXOJIH,

AMUHOKHWCEJIMHE, €H3WMH, aJrajHd MUTMEHTH (XJopodwi, - KapoTeHH, KCaHTODWIHM) U JIp.
(Podterob, 2008).

CexyHnoapHu memaboaumu auwaja

Behuna opraHckux KOMIIOHEHTH HM30JIOBAaHUX M3 JIMINAja Cy CEKyHIApHU MeTaboIuTh
KOje MpoJyKyje ¢dyHragHa KoMroHeHTa jumiaja. CekyHIapHU MeTal0OoJIMTH C€ aKyMyJHpajy y
KOpTEKCYy (Kao MITO Cy: aTpaHOPHH, MAPUETHH U YCHUHCKA KUCEIMHA) WK y CII0jy MeayJie Kao
eKCTpaleyJIapHA CUTHU KPUCTAJIA HA CIIOJbHUM MoBpITuHama xuda (¢J1. 3).

Upper cortex

Extrcellular crystals of
lichen substances

——60 pmm —

Ca. 3. Ilpecek kpo3 Tanyc aumaja Hypogymnia physodes. SEM mukporpadwuja (Molnar and
Farkas. 2010)



Ceemnana Pucmuh Loxmopcka Jucepmauuja

CBuU CcekyHAapHH METabOJIUTH KOje MPOJYKY]y JMIIajU 3ajeJHUYKUM HMEHOM CE€ 30BY
numajHe cyncranine. OBe cymncraHue Hajuemhe ce HAEGHTH(UKY]Y Kao JIAKTOHM (HIIP.
protolichesterinic acid), penonna jenumerma (Hp. atranol u resorcinol), nerncuau (anp. diffractic
acid), nepuBatu mynBUHCKE KucenuHe (HOp. vulpinic acid) m gubensodypanu (Rankovi¢ and
Kosani¢, 2015).

CexyHIapHU METa0OJIHUTH Cy Y€CTO HEPACTBOPJHHBH Y BOIAM M MOTY OUTH €KCTpaxOBaHU
jeAMHO HEKMM OpPTaHCKUM pacTBapaueM IOIYT alleTOHa, MeTaHojJa WiH eraHona. Jlo maHac, je
uneHTudukoBano oko 1050 cexkynmapHux metabonurta, o KOjux je BehmHa KapakTepHCTHYHA
WCKJbYUYHMBO 3a JIHIIaje, a camo Manu aeo (01 50 1o 60) KOHCTaHTOBAH j€ KO/ HEJIMXEHU30BaHUX
IJbMBA U HEKUX BUIUX Omsbaka (Stocker-Worgotter, 2008). CexyHaapHU MPOYKTH JIHUIIAja MOTY
yiHUTH 10 20% CcyBe TeKuHe Tajyca, ajiu y BehuHu citydajeBa oBaj u3Hoc Bapupa o S 1o 10%.

[Ipemaa cy wusy3erHo OoraTv CEKyHJIapHUM METa0OJMTHMa, OBO OOTaTCTBO HHUjE
paBHOMepHO pacrniopeheHo y cBuM BpcTama numaja. Obpaciu IucTpuOyIMje CeKyHIapHUX
MeTabosMTa Cy TakCOH CcHenupUYHH, Ta UMajy I[IHUPOKY NPUMEHY Y TaKCOHOMHJHU U
CUCTEMAaTHIIH JIUIIIaja.

Nnentundukanmja v n30710Bamke CEKYHAAPHUX MeTA00JIMTA JTUIIAja

HuTepecoBame OpPraHCKHX XeMu4apa 3a H30JI0Bakbe M WACHTU(UKALU]Y JIHIIAJHUX
MeTaboyuTa Aatupa u3 paHor 19. Beka, yraaBHOM 300T jeJUHCTBEHOCTH MHOTHUX apOMATHYHUX
jenumema npoHaheHux y aumajuma. Merpaxubama cy yop3ana nouetkom 1900. rogune kazaa je
y IpBOj OOMMHH]O] CTYyAMjU O JIMIIajUMa OIHUCAHO M KiacupukoBaHo oxo 150 summajHuX
CYIICTaHIIM Ha OCHOBY BHUXO0BE XeMHjcke cTpykrype (Zopf, 1907). MehyTum, 360r orpaHn4eHux
TEXHUYKUX MOTYhHOCTH y TO BpeMe, OBe MH(OpMaliije HUCY Onsie TOBOJLHO MPEIU3HE.

Takconomuja nuiaja Hekaga je Owia 3acHOBaHa Ha Ooju Tanmyca. CHBO3ENEHU POJ
Physcia (canpxu 6e300jHY CyICTaHIy aTpaHOPHH Yy KOPTEKCY) OMO je M3IIBOJEH OJI TIOBPIITHO
MOCMATpPaHO CIWYHOT, ald JKyTOHapaHUacTor poja Xanthoria (cagpXu KOPTHKAN MapUETHH,
HapaHpacTu nmurMeHT). Cauano Tome, Parmeliopsis ambigua (Wulfen) Nyl. (ca xyTtum tamycom,
300T MPUCYCTBAa YCHHUHCKE KHCEJIHMHE) je OJBOjeHa oA MopdoJiomku ciuune Parmeliopsis
hyperopta (Ach.) Arnold, unju je Tamyc cuBe 6oje 300r npucyctBa arpaHopuna (Hawksworth,
1976). Unak, mMHOTE NUIIajHE CyNCTaHIE Ccy 0e300jHE W MOTY OUTH JETEKTOBAaHE JEIWHO Y3
noMoh HHIMPEKTHUX METOAA.

3a uneHTudUKaIMjy JUIIAjCKUX CYIICTaHIM Kopulithene cy cneaehe merone:

» Knacuunu taukactu TectoBu (eHr. Classic spot tests);

» Muxkpoxkpucranorpaduja (enr. Microcrystallography);

» Ilammpra wu TaHKOCciOjHAa xpomatorpaduja (enr. Paper and thin-layer
chromatography- TLC);

» Teuna xpomatorpaduja Bucokux neppopmancu (eur. High-performance liquid
chromatography-HPLC);

» Xemmujcke merone (eHr. Chemical methods);

» TacHa xpomarorpaduja u macena criektpomerpuja (enr. Gas chromatography and
mass spectrometry) (Rankovi¢ and Kosani¢, 2015).

[IpBa xemujcka TeCTHpama Ha TAIYCY JIMIIAaja Y TAKCOHOMCKE CBpxe y EBponu crpoBeo
je Nylander 1866. romumne. OH je OTKPHO TPHUCYCTBO PANIMYUTHX CYICTAHIU JIUIIAja
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yKamaBamkeM XEMHJCKUX peareHaca IUPEKTHO Ha TalyC JIMIIaja, IMTO je MPOAYKOBaJo
KapakTepucTUIHy npoMeny 0oje. OBaj tect Ha3BaH je Classic spot tests. Nylander je xopuctuno
pactBope jona, kanujym-xuapokcua (K) n kamujym-xunoxnopunaa (C). Ocum tora kopunthenu
cy tect pearencu — KC (pactBop K mpahen C) u CK (ca nomatkom peBepsuje). Pesynratu oBor
Tecta W AUCTpUOyIHMja TUTMEHaTa TMPYXKWJIM Cy MpBE J0Ka3e Jia JIMIIajHEe CYICTaHIE HHUCY
paBHOMEpHO pacrnopeheHe y Tanycy Jmulaja. 3a HEKe BPCTE YIEeYaT/bUBH IPBEHH WU
HapaHUAaCTH AaHTPAXMHOHCKHU JI€pPUBATH U KYTH NUTMEHT YCHHUHCKE KHCEJIMHE OUYMWIJIEHO CY
OTpaHWYEHU Ha BpIIHE Jei0Be KopTekca. OcuM Tora, OBM TECTOBHU IMOKa3ald Cy Ja je BEIUKH
Opoj Aercuaa U NENCU0HA OrpaHUYeH Ha MeayhapHu cioj. OBaj TecT je kopumrheH kao Op3a,
HecnenduyHa MeTo/1a 3a NPEIMMHHAPHO AETEKTOBAE IPUCYCTBA JIMIIAJHUX CYICTAHIIH.

[IpBy kiacudukanyjy JMIIAJHUX CYNCTAaHIIM 3aCHOBAHY HAa TMO3HATHUM CTPYKTypama H
nyreBuMa OuocuHTe3e KoHcTpyucanun cy Asahina and Shibata (1954). OBu HayuyHUIU
pa3jacCHUIIM Cy CTPYKTYpe MHOTHX JIMIIAJHUX CYIICTAHIIM, a 3aTUM U CBOjcTBa O0ko 200 nmummajHux
MeTabouTa.

NHoBaTBHA MUKpOKpHCTaIU3allMOHa METO/Ia yIOTpeOsbeHa je 3a Op3y uaeHTUDUKAIIH]Y
JUIIAJHUX CYMCTAaHIM. 3axBajbyjyhu jeHOCTaBHOCTH, Op3WHM, a TIPEe CBEra IMPEIU3HOCTH OBa
TexHuKka Owna je mpuxBaheHa W o] cTpaHe MHOrMX OOTaHWYapa, IITO UM j€ TOMOIJIO Yy
UACHTU(UKOBAKY TJIABHUX KOMIIOHEHATa HEKOJIMKO cToTHHA OmibHUX BpcTa (Culberson, 1969).
l'onuny naHa kacHuje, Opoj MICHTU(HUKOBAHUX CYICTaHUM Jumaja Ouo je mnpexo 400,
3axBaJbyjyhu ymoTpeOu CIeKTpOCKOMUje U TEXHUKA 3a pa3/iBajarbe KOMIIOHEHaTa. Maja je oBaj
CHUCTEM JOIPUHEO Da3BOjy HAayKe M YycaBpllaBamby 3HaWa, OH je mperprneo U OpojHe
moudukanyje, na je ¢ rora Behnna napopmanuja nocrana gocrynHa Tek kacHuje (Culberson
and Elix, 1989). Tect numajHUX MUKpOKpHCTasa OMO je 3HATHO MPELU3HUJU y OJHOCY Ha
nperxoaHo onucad. OBa jeJHOCTaBHA TEXHUKA HE 3aXTeBa HUKAKBY MOCeOHY onpemy. [Ipumena
oBor Tecta nouena je TokoM 1930. u 1940. roqune. OcHOBHU HEJOCTaTak OBOT TECTA OIJesa ce y
TOME HITO je OWI0 roToBO HeMoryhe IeTeKTOBaTH CUTHHj€ KOMIIOHEeHTe. M3 Tor pasnora je
JlaHac, OBaj METO/T 3aMEHEH MHOTO MPEIU3HUJUM U OCETIbUBUJUM XPOMATOTpad)CKUM MeTo1ama.

TokoM BpeMmeHckor mepuoga ox 1952. no 1956. rogune movena je mpuMeHa HaNUpHE
xpomarorpaduje 3a HACHTH(PHUKAIM]Y JMIIAJHUX KUCEIIMHA M HUXOBUX XHUAPOIUTHUYKHUX
npoaykara. OBUM MeTOJOMa je MOTBPHEHO 1a je XEeMMjCKH cacTaB MHOTMX JIMIIAJHUX BpcTa
MHOTO CJIOXEHHjH HEro ITO je NpuKa3aia yrnotpeda MHUKPOKPUCTAIM3AIM]CKE TEXHUKE.
Mehytum ¥ oBa TexHHMKa HMMaja je JOCTa HEJOCTaTaka, a Ipe CBera: eKCIepUMEHTATHU
po6JsieMu, HUCKA OCETJHUBOCT M IIYHO BpeMeHa YTPOIICHOT Ha aHaiu3e. OBU HEJOCTAllU JOBEIN
Cy J0 notpebe 3a mpeBaswiIaXkemheM OBe MeTojle U pa3Boja caBpiuenuje TLC merone, 0 JHOCHO
TaHKOCJI0jHe Xpomarorpaduje. OBa TEXHUKA j€ M3Y3€THO TMOTOJHA jep je yTHIaJa Ha Op3uHYy U
MPEIU3HOCT WIACHTU(UKOBaWkA CYICTAHIM JIMINAja, a CBe TO y3 MoMoh cpeacraBa Koja cy
jemHocTaBHa 3a Kopuiiheme U Koja ¢y penatuBHO jedtuna. TankocnojHa XxpomaTorpaduja ce u
JlaHac BEOMa YeCTO KOPUCTH 3a WACHTU(HUKOBaE POayKaTa JIMIIaja.

Hajmoy3nanmja, a camMuM THM ¥ HajIpUMEHJbUBHja TEXHHKa KOja €€ KOPHUCTH 3a
M30JI0Bakbe M HIEHTU(DHKAIM]y CYICTaHIM JIMIIAja je TedyHa XxXpomartorpaduja BHUCOKHUX
neppopmancu, ogHocHo HPLC (high performance liquid chromatography). OBom meTomom
IpOIEC cemapalyje BpPIIM Ce Ha OCHOBY paclojielie KOMIIOHEHTH u3Mel)y cTanuoHapHe U
mobmiiHe ¢aze. [Ipeanoctu kopuirhema OBe METOJAE OTJieiajy ce y TOME IINTO jeé OBa METoja
JEeTHOCTaBHA 3a KOHTPOJY W M3y3eTHO mpenus3Ha. OcuM Tora OBO j€ TEeXHHMKa KOja je HajBHIIE
HafpeoBaja MOCIeNBUX TOAMHA Yy CMHCIY MO00OJblIama KBajJUTETa KOJIOHA, OCET/BHUBOCTH
JETeKTOpa U COPTBEPCKE KOHTpOJIE. 3axBasbyjyhu BEIMKOM M300py KOJIOHA U IETEKTOPA MOTY CE
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MOJIECUTH YCJIOBH 3a aHalU3y BeoMma BelnuKor Opoja cymnctanuu. Y mnopehemy ca racHom
XpomarorpagujoM CMambeH je PU3UK O] JAerpajaluje y30pKa, jep ce He pagu Ha BUCOKHM
TeMriepatypama. Mosk/ia Haj3HauajHUja MPETHOCT KopuIThemha 0Be METOJIE jeCTe ayTOMaTU30BaH
noctynak. 3axBasbyjyhu HPLC Meroau cBake ronuHe u3oiyje ce U UIeHTU(UKYje BeTUKHU Opoj
HOBUX CYIICTaHIIU U BbUXOBE CTPYKType OuBajy nerepmunncane (Molnar and Farkas, 2010).

HoBu moxacrtuna) y wuaeHTuduKanuju JHINAJCKUX CYICTaHIM Tpyxajy Opxke u
noGoJpIIIaHe XEMHJCKe METOJIe 3a JCTEKIH]y, H30JI0Bakhe W NpeuuiihaBame jeUbeha U
yTBphuBame BUXOBUX CTPyKTypa. Texnuke npenapatuBHe TLC, pagujanne xpomarorpaduje u
npenapatuBae HPLC mpencrasibajy Op3e u edukacHe Merojae 3a mpedyuirhaBame JIHIIAJHUX
CYIICTaHIH.

l'achom xpomatorpadujom ca maceHom crektpomerpujom — GCMS (enr. Gas
chromatography and mass spectrometry), MOTry ce Mpoy4yaBaTh KCaHTOHHM, aHTPaXMHOHH,
nnbeH30(ypanu, TEPICHN U JEPUBATH MyJIBUHUCKE KUCEITMHE KOJU HEMA]y TePMOJIaOUITHE ecTap
rpyre.

BuocunTe3a ceKyHIapHHX MeTa00JIMTA JIMIIAja

CexyHoapHH MeTa0OJIMTH JIMIAja HACTa)y CIOXKEHUM OHOCHHTETCKUM ITyTE€BUMA.
Behuna cexynnapHux MeTaOoiuTa JMIlaja HACTaje alMINoIMMAJIOHaTHUM WM HOJIMKETUIHUM
MmetaboandykuM myreM (polyketide pathway), 1ok ocranu HacTajy myTeM MEBaJOHCKE KHCEIMHE
(mevalonic acid pathway) n mukumuncke kucenune (shikimic acid pathway) (ca1. 4).

Alga usnic acids anthraquinones
glucose polysaccharides T 2::;:_?::5‘
erythritol methylphloroacetophenone/
:Sal:)rlmol T acetylmethylphloroglucinel /'
Fungus ————— Sugars \
. seconda
l m acetyl-CoA Polyketide —"alipiatig acr{js
Pentose phosphate esters &
cy%le i \“ malonyl-CoA /
amino acids l
Mevalonic B-orsellinic acid orsellinic acid
Shikimic acid & homologues
r acid \ /
l o geranyl_/ s\:alene depsones*+—— para- —*meta-depsides
phenylpyruvic acid geranyl-P-P a l / \
/ \ gateal e tridepsides benzyl esters
phenylalanine terphenylquinone » il
X
dit l depsidones dibenzofuran
iterpene
= steroids diphenyl
ethers
v
caroteinoid

pulvinic acid
derivatives

Ca. 4. BUOCHMHTETCKM TyT€BM KOJU BOJAE J0 TJIABHUX Tpyla JUIIaJHUX MpoayKaTa
(Momuduxamnmja Nash, 1996)
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Bpcra yripeHux xuapata koja ce ociobaha u wucmopydyje TJBbMBH, 3aBUCH O]
¢$oTOOMOHTa, OJHOCHO O] MCIOpYYHMOIla Tj. ajire. YKOJIMKO (OTOOMOHT y Talycy JuIIaja
npejacTaBibajy anre u3 pasunena Cyanobacteriophyta, yribeHH XuapaT Koju ce ociobaha u
Mpe/iaje TJbUBH je TIIyKo3a. Y CYympOTHOM, YKOJUKO je poToOuoHT anra us pasaena Chlorophyta,
YIJbEHHU XUJPATU KOjU ce ociobahajy u mpenajy TJbUBH Cy MOJIUOJN U TO: EPUTPUTOII, paOUTOI
nir MaauToa (Smith, 1967).

Ha ocHoBy HaBeeHNX OMOCHHTETCKUX MyTEBa CEKYHJApHU METAa0OJIUTH JIUINaja CE MOTY
Iajbe TOJEIUTH Ha Pa3IMuuTe TJaBHE Kiace jequmera. [loaukeTuan HacTajy NPBEHCTBEHO
koMOuHarjom ameratHux (ametun-CoA) m manoHatHux (MamoHwn-CoA) jenununa. OHu
MIpe/ICTaBJbajy TJIaBHY KJacy MPUPOJHUX CEKyHIapHHUX MeTabosuTa Oakrepuja (IpoKapuoTa),
IJbWBA, JITY, BUIINX OWJbaKka M )KMBOTHUIbA (MUHOQIIarenaTa, HceKkaTa, MeKyIamna u cynhepa).
AUMITIONMMAIOHATHUM METa0OJIMYKUM IMyTeM Jo00ujajy ce anudaruyHe KHUCETUHE U
apoMaTu4yHe KOMIMOHEHTe ((deHOoJIM, aHTPaXWHOHH, XPOMOHH, HA(PTaXWUHOHU M KCAHTOHH).
KomroHeHTe CHHTETHCAaHE AalWINOIUMAIOHATHUM METa0OJMYKUM IyTEM HACTajy BE3HBAKEM
7IBa WIN TPU OPLUHOA U 3- OPIIHOIIA.

buocunTeTCcKM MyT MIUKUMUHCKE KHcelnHe o0e30elyje nepuBaTe MyJBUHCKE KUCEITHHE.
OBo je aiTepaHTUBHU IMyT J00Hjaka apOMAaTUYHUX jeIUbCHA, MPE CBEra apOMaTUYHUX aMHUHO
kucennna: L-penunananun, L-tupo3un u L-tpuntodan. JIok ce OHOCHHTETCKHUM ITyTeM
MEBAJIOHCKE KUCEIHMHE MPOAYKY]y YIJIaBHOM TEPIIEHOMIU KOju Cy u3BeneHH u3 Cs HM30MpPeHHX
JEIMHHIIA U CTEPOUIH.

Al/;uﬂnOﬂuMClﬂOHCln’IHu Mmemaboauuxu nym:

CexyHOapHU METa0ONHMTH JIMIIAja CHHTETHCAHH AlWJIIMOJMMAIIOHATHHM  IIyTEM
MpPE/ICTaB/bhajy JENMHCTBEHY KJIACy XEMHJCKUX Jeluibelha MpeaBoheHux amubaTuyHuM U
apOMaTHYHUM KHCEelIMHaMa, a TIpe CBera JerncuauMa ©u jAencugoHnma. OBe KOMIIOHEHTE
CUHTeTHINEe (YHTAIHM TMapTHEP, UCK/BYYMBO Kajla je y acolujalMju ca ainroM (JIMIajcka
cuM6103a). OBE KOMIOHEHTE UIPajy BaXKHY YJIOTY Y YCIEIIHOj CUMOMOTCKO] 3aj€THULIM JINIIAja.

Memabonuuxu nym meealoOncKe Kuceiune:

OBUM MeTaOOIMYKHUM MyTEM YIJIaBHOM CE€ CHHTETHUIIY TEPIIEHH M CTEpPOUIU. JoIn yBek
HUje KOHCTAaHTOBAHO IPHCYCTBO CECKBUTEpIeHa y Jumiajuma. J[oK cy IUTEpPIeHH H3Y3eTHO
pEeTKU y JNHIAjuMa, TPUTEPIICHU C€ OJJIMKY]Y M3Pa3UTOM ydecrtajoihy, 4ak je 20 pa3nuuuTux
TPUTEpPIICHa KOHCTAHTOBAHO Yy pAa3JIMYUTUM BpcTaMa JHINaja. 3€O0pUH je Haj3Ha4YajHUJU
TPUTEPIICH U OH C€ UCTUYE MPUCYCTBOM Y Pa3IMYUTHM BpCTama JIUINaja.

Memabonuuxu nym WUKUMUHCKE KUuceiurne:

OcuM jenumena Koja ce CUHTETHUINY MOJMMAIOHWIHUM U MEBAJIOHCKUM METaOO0INYKUM
IyTeBUMa, TOCTOj€ M jeAMIEHa KOja Ce€ CHHTETHUIY METAa0ONMYKHM ITyTeM IIMKUMHHCKE
KHCEJIMHE U OHa cy Takol)e BeoMa OMOJIOIIKM akTHBHA. JIMIajHE CyNCTaHIe CUHTETHCAHE OBUM
MyTeM TMpeAcTaB/bajy yrinaBHOM pulvinic acid u terphenylquinone. OBa jemumema Hactajy
crajameM JiBe (eHWINUpYyBaTHE jeauHulle. BaxkHo je uctahu na ce oBe XeMMjCKe KOMIIOHEHTE
HIMPOKO jaBJbajy Ko juiaja pamunuje Stictaceae.

CexyHmapHH MeTaOONUTH JMIIaja IOKa3yjy M3paXkeHy OHOJOIIKY aKTHBHOCT
yKbYdyjyh ~ aHTUMHKPOOHY,  aHTHOKCHJATHBHY,  aHTUBUpAIHY,  aHTUKAHLEPOIEHY,
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aHTUTIPONIEepaTUBHY, aHTHUH(DIAMATOPHY, aHTUXEPOUBOPHY U AHTUIIPOTO30aTHY aKTUBHOCT, &
OCHM TOTa OHM CY MOTEHLUjaIH! aHAITeTUIM 1 antunupetui (Shrestha and St. Clair, 2013).

Nako cy oBe BuIECTpyKE AKTUBHOCTH TMOTBpPEHE MHOTOOpPOjHUM HCTpaKMBambHMa,
IBbUXOB TEPareyTCKU TMOTEHIMjall jOIl yBEK HHUje y MOTIYHOCTH HCTPAKEH, a CAMHM THM HHU
(hapmakoIONIKy NCKOpHUIIheH.

[Ipema Miao el al. (2001) mocToje ABa OCHOBHa pasjora 300r yera ce OBU PECYpCH
OMOAKTUBHUX CYNCTAHIM HE EKCIJIOATHITY Y JOBOJbHO] MEpH:

1. Jlummaju ce OANMKYjy HM3Y3€THO CIIOPUM DPAacTOM Yy MPHUPOIAHHUM YCJIOBMMA, Ma ce
Kopuiheme Iuiiaja u3 Ipupoe y KOMEpIHjaHe CBpXe HE MPETNopyyyje, HUTH j€ TO €KOJIOIIKU
MIPUXBATIHUBO;

2. Jlumaje Huje nmako Qopmuparu y 1abOpaTOpPHjCKUM KyJITypama, HUTH je Moryha
IBUXOBO KyJlTHBUCame. Mako je Ouio ycmemHMX MOKyIIaja pacTa MHUKOOWOHTa JWIIaja y
onpehenuM kynrypama (axenic culture), oBe KyJiType HE MPOU3BOJEC META0OJUTE KOJU CYy
WICHTUYHHU JeIU-elhbUMa y pupoaHuM Tainycuma (Stocker-Worgotter and Elix, 2002).

BuoJiomka akTHBHOCT JIMIIAja

AHmumqu06Ha AKmMuBHOCH IUUA]A

AHTHOMOTHLIM ¥ aHTHUMHUKOTHUIM NPUINANajy HajBaXHUJUM IpylaMa JIEKOBa, 300T cBoje
BeJIMKE e(hUKAaCHOCTH Yy Jieuery. MelyTuM, no3HaTa je YnmbeHuIa Ja ¢y O0akrepuje criocooHe a
pasBHjy pa3IMuUTe MEXaHuW3Me oJi0paHe U TIOCTaHy pE3UCTEHTHE Ha JIEjCTBO JIEKa.
HexonTponucana ynorpe6a aHTHOMOTHMKA Yy MEIUIMHUM M BETEPUHHU Y CBpPXE IPEBEHIMjE U
Tepanuje OakTepujcKUX 000JbeHa, Kao M yrnoTpeda y cToYapcTBY y CBpPXY NPOMOLIMjE pacTa
KMBOTHIbA, JIOBEJTA j€ J0 CBE ydyecTaluje IojaBe pe3UCTEHIMje, Tj. OTHOPHOCTU MAaTOreHa Ha
aHTUOMOTHKE, IITO Y JaHAIKE BpeMe MpeICcTaBiba 030UbaH Tepamnujcku npodnem. OceT/bUBOCT
MOjeIMHUX MUKpPOOpraHu3ama Ha IOjeJJMHa4YHe aHTUMHUKpOOHE JieKoBe 3HauyajHO Bapupa. U1
nmopea pas3Boja XeMHje, TEXHOJIOTHje M HHPOpPMATHKE KOjU 1ajy HEMEPJHHB JOMPHUHOC Y
Kpeupamy HOBMX, 32 4YOBEKa BAaXKHUX, OMOAKTHBHUX jeIUIbECHA, NPUPOIHU INPOU3BOAH,
ycaBpIllaBaHU MUJIMOHHMMA TOJMHA €BOJIYIIHj€ U3BOP CY KOjU je Aalieko oj ucipiubeHor (Balz,
2008). Y motpa3u 3a HOBHUM OHMOAKTHMBHUM IIpemapaTiMa MPUPOTHOT TOpeKia, JHUIIaju
Mpe/ICTaBJbajy TpPEeIMET MHOTOOPOJHHX HCTpakuBama. JIWIIaju Cy NOTEHIHjaIHu pecypcu
MHOTHX OHMOJIOIIKM aKTUBHUX jeIWIEHha KOja MOTY UMATH LIMPOKY NMPHUMEHY Y MEIWIUHU U
bapmaruju.

Haj6ome mpoydeHa Owmosiomika ysora CEKyHIApHHX MeTaOOJuTa JIMIaja OJHOCH Ce
yIpaBo Ha aHTUMUKPOOHY akTHBHOCT. [IpBa ncTpaxuBama Be3aHa 3a aHTHOAKTEPH]CKa CBOjCTBA
numaja ciposeo je Burkholder 1944. ronune. OBOM MpMIMKOM TECTUPAHU CY BOJIEHU €KCTPAKTH
42 paznuuuTe BpCTe JMinaja npotus Staphylococcus aureus, Bacillus subtilis w Escherichia coli.
Pesyntatn oBMX HCTpakMBama yKasMBaJIM Cy Aa 27 BpCTa JiMIIaja MOKa3zy]y HWHXHOUTOPHO
JIJCTBO Ha pact Oakrtepwja S. aureus u B. subtilis, anu HUjeqHA O WCIIUTUBAHUX BpPCTa HUjE
MOKa3alia OBakBoO JIejcTBO Ha E. coli.

AHTUMUKpPOOHA aKTMBHOCT €KCTpaKaTa JIMIliaja Bapyupa y 3aBUCHOCTH OJ1 BPCT€ MUKpPOOa
M cacTaBa BHXOBE henmjcke MeMOpaHe KOjU C€ pPa3jHMKyje KOJ TpaM-TIO3UTUBHUX U TpaM-
HEraTUBHUX MHUKpoopranuzama. Oj rpamM-mo3UTUBHUX OaKTepHja HajAOMHUHAHTHUJU POJIOBU Ha
KOjuMa Cy TECTHpaHU €KCTPaKTH Juimaja cy: Bacillus u Staphylococcus, 3atum Mycobacterium,
Streptococcus, Listeria n Micrococcus. VIcTo Tako OMOaKTHBHA jeIUbCHA Y JUIIAjUMa [ToKa3aia
Cy aHTHOAaKTEepHjCKO JI€JCTBO U Ha HEKHM COjeBHMMa rpaM-HeratuBHUX Oaxtepuja. [lopex pona
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Escherichia w npyru ponoBu momnyt: Aeromonas, Enterobacter, Helicobacter, Kleibsiella,
Pseudomonas n Proteus moka3anu cy ce Kao OCETJbHBH Ha Pa3IMYUTa OMOAKTHBHA jeAHIbCHA
M30JI0BaHa 3 JIMIIA]ja.

Hakon mTo je mo mpBu myt wu3onoBaHa 1844. rogune, nubeHzodypaH, YCHUHCKA
KHCENIMHA BpJI0 Op30 ToCTaje jeaH oj Hajyemhe MCIUTHBAHMX CEKyHJApHUX MeTabosuTa
numiaja, 300r CBOje HW3Y3€THO jake AHTUMUKPOOHE AaKTHBHOCTHM U CBOj€ KOMEPIIHjaJIHe
nocrynHoct  (Knop, 1844). OBaj cekyHmapHu MeTabONHUT OJUIMKYj€ C€ H3Pa3UTOM
3actynsbeHolhy y okBupy poaosa Alectoria, Cladonia, Usnea, Lecanora, Ramalina w Evernia
(Cansaran et al., 2006). Ocum TOra, 3amakeHo je aa usnic acid, evernic acid u vulpinic acid
JIeNyjy MHXUOMTOPHO HA pacT HEKHX cojeBa rpaMm-no3uTtuBHUX Oaktepuja (Lawrey, 1986).
N3y3eTHO jak aHTUMHKPOOHU edeKkar 3abenexeH je aHAIM30M EKCTpakaTa pasIudUTHX BpCTa
JUIIaja Kao M M30JI0BAaHUM CyIcTaHlama numaja: Physcia aipolia (Ehrh. ex Humb.) Fiirnr.
(m3omoBana cyncranna atranorin), Cladonia furcata (Huds.) Schrad. (fumarprotocetraric acid),
Umbilicaria polyphylla (L.) Baumg. (gyrophoric acid), Ochrolechia androgyna (lecanoric acid),
Hypogymnia physodes (L.) Nyl. (physodic acid), Flavoparmelia caperata (L.) Hale
(protocetraric acid), Xanthoparmelia conspersa (Ehrh. ex Ach.) Hale (stictic acid) u
Flavoparmelia caperata (usnic acid), TecupaHux Ha IIecCT OaKTEPHjCKUX COjeBa, KAO0 U JECET
Bpcra ribuBa (Rankovi¢ and Misi¢, 2008). Manojlovi¢ et al. (2012) mpoHanuu cy 1a CUpOBU
exctpakt Bpcte Umbilicaria cylindrica (L.) Delise ex Duby, ucnospaBa 3Ha4ajHy aHTUMHKPOOHY
akTUBHOCT Ha Bacillus subtilis, Staphylococcus aureus, Escherichia coli, Proteus vulgaris,
Proteus mirabilis n Klebsiella pneumonia. Buiie paznuuuTix ekcTpakata (€TaHOJIHH, BOJCHH,
alleTOHCKU, METAaHOJHH, JUETHII-€TapCKU, XJIOPOGOpPMHU M eTHI-aleTaTHH) jmmiaja Roccella
belangeriana, Tectupanu Ha 12 6akrepujckux cojeBa. Hanme, Hajjaua aHTUMUKPOOHA aKTHBHOCT
UCMOJbUJIA CE€ KOJ XJIOPO(OPMHOT eKCTpakTa NpoTHB Enterococci sp., 10K je Hajcnabuju edexaT
JOOMjeH JIeTI0BakbeM €TUII-alleTaTHOT eKCTpakTa Ha K. pneumoniae, Enterococci sp., Salmonella
sp. u Shewanella sp. (Karthikaidevi et al., 2009).

Mehy HOBUjuM UCTpakuBambuMa, 00jaBJbeHUM ToKoM 2013. ronuHe, 3Ha4ajHU Cy TOJAIN
O TOTEHIMjaJTHOj AHTHMMHUKPOOHO] aKTHMBHOCTH BOJCHHX W METAHOJHHMX EKCTpakaTa IHIIaja
Parmotrema sp. npotuB pazmuuutux Bpcra natorena (Chauhan and Abraham, 2013). Tom
MPUIUKOM aHTUMHUKPOOHA CBOjCTBA MOMEHYTOT JIHMINAja TECTUPAaHA Cy HAa 0caM OaKTepH]jCKHUX
cojeBa (Escherichia coli, Staphylococcus aureus, Proteus mirabilis, Salmonella sp., Shigella sp.,
Enterococci faecalis, Pseudomonas aeruginosa u Klebsiella pneumonia) u net QyHTraIHuX
(Aspergillus terreus, Scedosporium sp., Ganoderma sp., Candida tropicalis v Fusarium sp.).
JloOujeHn pe3ynaTaTH TMOKa3aldd Cy Ja METAaHOJHHU EKCTPaKT Numiaja Parmotrema sp. Aeiyje
WHXUOUTOPHO Ha pacT CBHX TeCcT opraHuzama. Hajjaya aHTHOakTepHjcka CBOjCTBa
KOHCTaHTOBaHa Cy Ha P. aeruginosa u S. aureus, 10K cy Hajciabuja youeHa Ha Salmonella sp.
Jaka anTHdyHragHa aKTUBHOCT M3pakeHa je Ha Ganoderma sp. u Fusarium sp. 3a paznuky on
METaHOJIHOT €KCTpaKTa, BOJCHH EKCTPaKT JIMIIaja HUjE€ IMOKa3a0 HU aHTHOAKTEPU]CKY, HUTH
aHTU(yHraaIHy akTUBHOCT. Ha oCHOBY n00OMjeHMX pe3yiTaTa KOHCTAHTOBAHO j€ J1a Cy aKTHBHE
KOMIIOHEHTE METAHOJIHOT €KCTpaKTa Iumaja Parmotrema sp. TOTEHIWjaHH MPUPOIHU
AHTUMUKPOOHU areHcH.

UcrpaxkuBama koja cy crnpoBenu Srivastava et al. (2013), ogHoce ce Ha HUCIUTUBAKE
aHTUMUKpPOOHUX cBojcTaBa Jnumiaja Usnea ghattensis G. Awasthi mpoTuB cojeBa XyMaHUX
natorenux Oaktepuja. Jlumaj U. ghattensis campxu CeKyHIApHU META0OJUT YCHUHCKY
KHCEIIMHY Ka0 aKTUBHY CYIICTaHIly, a €KCTpakija je ypaheHa momohy ameroHa, MeTaHoja U
eTaHojia. MeTaHOJIHM EKCTPaKT IMOMEHYTOr Juiiaja W y koHmeHtpanmuju 0.1 mg/ml u y
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koHueHTpauuju 0.2 mg/ml moka3zao je jaky aHTMOAKTEpHjCKy aKTMBHOCT, HApOYUTO MPOTUB
rpaM-TIO3UTUBHUX OaKTEPHjCKHX cojeBa. JIMIIajHU €KCTPaKTH HHUCY JIEIOBaIM MHXHOUTOPHO HA
pact Escherichia coli n Salmonella typhimurium. ANETOHCKHM JHIIAJHU EKCTPAKT IOKa3yje
Haj3HauajHuje edekre Ha mHXxuOUIMjy. ok je eraHomuu ekctpakt U. ghattensis, Tokaszao
Hajjayy WHXUOUTOPHY aKTUBHOCT Ha pacT Bacillus cereus w Pseudomonas aeruginosa. Ha
OCHOBY JTIOOMjEHHX pe3yJTaTa MOKeMO KOHCTAHTOBATH JIa j€ PEIaTHBHO jaka aKTUBHOCT JIMIIIaja
UCIIOJbCHA KAaKO MPHJIMKOM WHXMOWIMjE pacTa TPaM-TIO3UTHUBHHX TAaKO M TIpaM-HEraTUBHHUX
OakTepuja.

Pompilio et al. (2013) o6jaBibyjy HCINUTHBaWkAa AHTUOAKTEPHjCKE M aHTUOMOPHIM
aKTUBHOCTH TPH CeKyHJapHa metabommrta (usnic acid, atranorin m fumarprotocetraric acid)
M30JI0BaHA W3 JIMIIAja MPOTHB TPH COja METUIMINH OCETJbUBUX M METHIMJIMH PE3UCTEHTHHX
Staphylococcus aureus. Pe3yntatn OBHX HCTpakuMBamba IMMOKa3ald Cy Ja YCHHHCKAa KHCEIMHA
WCroJbaBa CHaXHUje e(deKTe oJ] aTpaHOpWHa, OK (ymapmpoToreTpapHa KHUCETUHA HHje
MOKa3ajia HUKAaKBY aKTHBHOCT. Y CHMHCKA KHCEJIMHA j€ MHOTO aKTHBHHja Y OJIHOCY Ha aTpaHOPUH
u (QymapnpoToneTpapHy KHCEIHHY MPOTHB METHLMINH PE3UCTEHTHHX S. aureus. OcuM ToTa,
YCHUHCKA KHCEJIHHA M aTPAaHOPHH TOKa3alH Cy CIMYHY aKTHMBHOCT MPOTHUB HACTaHKa OMOQUIM
dbopmammje. [lakime, MOXeMO 3aK/bydHUTH Ja CE€ TOMEHYTH CEKyHJapHH METa0OJUTH MOTY
KOPHUCTUTH 3a TMPOIYKIM]y HOBHX MEIWKaMeHaTa 3a Jieuewe S. aureus WHPEKIHja KOJ
naiyjeHara ca MUCTUIHOM GrOpo3om.

Paznuunty cexyHmapHW MeTa0ONWTH JHIaja TOKa3ajlud Cy 3HA4ajHy aHTU(QYHTAIHY
aKTUBHOCT. MHOTrOOpOjHUM HUCTpaXKMBambHMa JIOKA3aHO je Ja JIMIIAJHH EKCTPAKTH JeNlyjy
WHXHOUTOPHO Ha MIMPOK CHEKTap rjbuBa. AHTH(]YHTaHAa aKTUBHOCT MCIUTHBAHA je Hajuerrhe
Ha BpcTama popaoBa: Aspergillus, Botrytis, Fusarium, Mucor, Penicillium u Tricoderma. Hucke
MIC Bpeanoctu (ox 0.00625 no 6.25 mg/ml) ykasyjy Ha HHTEH3UBHY aHTU(YHTaJIHYy aKTUBHOCT
eKCTpakaTa TMOjeIUHUX BPCTa JIHIIAja. DHOAKTHBHE KOMIIOHEHTE JMIIdja KOje Cy HaKOH
TeCTHpama MoKasajie 3HayajHy aHTU(YHTralHy akTMBHOCT cy: divaricatic acid, zeorin, lecanoric
acid, lichenic acid, atranorin, salanizic acid, protolichesterinic acid, fumarprotoacetraric acid,
protocetraric acid, stictic acid u usnic acid (Rankovi¢ and Misi¢, 2008; Manojlovi¢ et al., 2012;
Sharma et al, 2013; Kosani¢ et al, 2014; Rankovi¢, 2015; Risti¢ et al., 2016b).

WuTepecanTan je nogatak koju HaBoae Paudel et al. (2008a) 1a cy MeTaHOJTHH €KCTPaKTH
IeT BpCTa JIMIAja KOjU Cy CakylJbaHM Ha moapydjy AHtapktuka Caloplaca regalis (Vain.)
Zahlbr., Caloplaca sp., Lecanora sp., Ramalina terebrata Hook. f. & Taylor u Stereocaulon
alpinum Laurer ex Funck, wucnomunm mupHO-crienupuuHy aHTHOAKTEPHJCKY aAKTHBHOCT,
HapOYHUTO jaKy MpemMa IrpaM-II03UTUBHUM OaKkTepHujama.

Mitrovi¢ et al. (2011) mponanun cy Jga METaHOJIHH EKCTPaKTH IE€T BpCTa JIHUINaja

(Parmelia sulcata Taylor, Flavoparmelia caperata, Evernia prunastri, Hypogymnia physodes n
Cladonia foliacea (Huds.) Willd.), koju ce oauKyjy BEIMKOM 3aCTyIUbEHOINY Ha TEPUTOPH]U
Peny6nuke CpOuje, mokasyjy jaky aHTUMHUKPOOHY aKTMBHOCT, CXOJJHO TOME IITO Cy TECTUPAHU
Ha 15 Gakrepujckux cojeBa, 10 BpcTa humaMeHTO3HUX IJbUBA U YETHPHU BPCTE KBACIIA.
Risti¢ et al. (2016a) uctuuy 3HavajHe pe3yaTaTe AHTHOMHKPOOHE, AHTHOKCHIATHBHE U
AQHTUTYMOPCKE AaKTHBHOCTH AalleTOHCKMX EKCTpakaTa W H30JOBAaHMX CYICTAaHIM W3 JIHIIaja
Melanelixia subaurifera (Nyl.) O. Blanco, A. Crespo, Divakar, Essl., D. Hawksw. & Lumbsch u
M. fuliginosa (Fr. ex Duby) O.Blanco, A. Crespo, Divakar, Essl., D. Hawksw. & Lumbsch.

Aneroncku exctpakt Bpcta Cladonia furcata, C. pyxidata (L.) Hoffm. u C. rangiferina
Kao M M30JI0BaHEe KOMITIOHEHTE atranorin u fumarprotocetraric acid ucrnosbunu ¢y aHTUu(yHTaIHO
JICJCTBO Ha CBE TECTHpaHE BPCTE MATOreHUX TJbMBa. [[pMMETHO je na cy KOHIeTpaluje KojuMa
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M30JI0BaHE KOMIIOHEHTE WHXUOWPAjy pacT IJbUBA, 3HATHO HIDKE Y OJHOCY Ha KOHIICHTpAIIW)E
excTpakara numaja. HajocespuBuja je Owmna ripuBa Candida albicans umju pact mHXuUOUpa
koMrioHeHTa fumarprotocetraric acid ca wusy3etHo Huckom MIC Bpemnomhy 0.125 mg/ml
(Kosani¢ et al., 2014a).

Excrpaktu numaja Laurera benguelensis (Miull. Arg.) Zahlbr. mnokazamu cy
antudynramse edekre npema cieaehum Bpcrama ribuBa: Candida albicans, Mucor mucedo w
Trichoderma harsianum (Manojlovi¢ et al., 2010). Ocum Tora, y UCTpa)kHBambUMa C€ HaBOAH J1a
je BpcTa ribuBe Aspergillus niger W3y3eTHO OCET/bMBA Ha CTAHOJIHH CKCTPakT Bpcte Usnea
subfloridana Stirt. (Ekong et al., 2008).

Anmuoxcudamuena aKmusHocm

AHTHOKCHJAHCH U CJIO0OJHU paJUKald Cy HEM30CTAaBHU JI€0 HAIIEer CBAaKOJHEBHOT
*uBoTa. MiIMa ux y cBakoj Hamoj henuju m XpaHu Kojy KoHzymupamo. [locrnenwmux romuHa
AHTUOKCUJIAHCU U CJI00O/IHU paJUKalyd Hajla3e ce Yy >KWKU MHTEPEecOBama, Kajla ce FOBOPH O
Y3pOKY | MPEBEHIIN]U Pa3HUX OOJECTH.

CnobGoaHu paguKaiy UTpajy BaKHY yJIOTY Y MHOTUM XEMH]CKUM TpoliecuMa y henujama,
I Ccy Takohe MoBe3aHW M ca HEKUM HeraTUBHUM edextuma y3pokyjyhu omrehema hemnmja.
MHoruM eKCTpakTHUMa JIMIIaja MPUITHCYje Ce yJora MPHUPOJIHOT aHTHOKCHIAaHca 300T caapikaja
(deHoma. AHTHOKCUIAHCH CHIDKaBajy HUBO cIOOOAHMX paaukana omoryhaBajyhu wm nma 6e3
MpUYMbaBamba BEJIMKE INTETe W3BOJE KopucHe Owuonomke ¢(ynkmuje. C o03upoM 1a cy
CUHTETUYKH aHTHOKCUJAHCU YECTO KaHIIEPOTe€HH, CBE BUILE PACTE MHTEPECOBAE 32 MIPUPOIHUM
AHTHOKCUJIAHCHUMA.

CnoGoaHu paauKaid MOTYy OUTH O]l BEJIMKE KOPUCTH 332 OPTaHM3aM YKOJIMKO j& HHXOBa
IpOoAyKIMja 100p0 KOHTPOJMCAHA Tj. IOK MOCTOjU paBHOTeka u3Mel)y henmjckux cucrema Koju
MPOU3BOJE CIOOOMHE paJvKale W OHHUX KOjU OApXKABajy aHTHOKCHIATHBHE oaOpamOeHe
Mexanu3me. OBa paBHOTEXa MOXE OWTH HapylIeHa IO/ YTHIAjeM HEKOT OJl €HIOTCHHX
(akTuBHOCT  (aromuTHUX henuja, mpouec — pecnupanuje, — Koarynlanuja, —XHIOKCHja,
XUIEPOKCH]a...), WIH er30reHux (akropa (pa3IuvuuTd MEIUKAMEHTH, KOH3yMallhja alkoXoJa,
Mylemke, I0jaBa aBUTAMUHO3E, [I€JCTBO KCEHOOWMOTHKa...). Ha Taj HauymH 1onmazu 10
XUIEPIPOAYKIHje PEaKTUBHUX BPCTa KUCEOHUKA, KAO0 IITO CYy: CYMEPOKCUIHU aHJOHCKH PaJuKail
(02 ), Bogonuk-nepoxcu (HyO,), xuapokcunnu pagukan (OH ) ¥ CHUHIJIEHTHH KMCEOHHK
('Ag0,). Kao pesynrar HapylaBama paBHOTEXKE J0IA31 10 OKCHIATHBHOT CTPECA, KOjH TOBOIH
1o omrehema BUTATHUX henmujcKuX MakpoMOJIeKyIa.

AHTHOKCHJIAHCH CY CYIICTaHIe KOje, NPUCYTHE y MallMM KOJWYHMHAMa y OJHOCY Ha
CYIICTpAT MOJUI0KAH OKCUAALU]U (JIMIHUIU, TPOTeuHH, yriberu xunparu, JJHK), naxubupajy nmm
MOTIIYHO CIIPEYaBajy HHXOBY OKCHIAIM]y. bpojHa HMcTpakmBama Cy IMOKaszaja Jla M3MepeHa
AHTHUOKCUJATHUBHA aKTUBHOCT 3aBHCH O] METOJe Koja ce mpuMemyje. Behmna meroma 3a
onpehuBame aHTHOKCUIATHBHE aKTHBHOCTH C€ KapaKTEpHIle CHOCOOHOIIhy TecTupaHe
CYIICTaHIIE WJIM TMPOJYyKTa Ja XBara CJI00O0JHE paauKaie W/Wiu J1a KOMIUIEKCH joHa MeTaja
,»,B03€" okcumaTuBHU Tporec. CBU TECT CHUCTEMH KOPHUCTE CTaOMIIHE CII000JHE panukane (Ha
npumep DPPH u ABTS) mito naje nndopmanmje o cakymbamy pajuKaia Wik aHTHPAJIUKAITHO]
aKTUBHOCTH, MAKO Y MHOTHM CllydajeBUMa OBa aKTUBHOCT HE OJIroBapa aHTUOKCUIATHUBHO]
aktuBHOCTHU. [la Ou ce noOuie mHpopmalmje 0 CTBAPHO] AaHTUOKCUATUBHO] aKTUBHOCTH y BE3H
ca crabwin3aropuMa XpaHe, Ha MPUMEP, HEONXOJHO j€ M3BECTH HUCTPAKUBama Ha CTBAPHUM
npoykTuMa (OMJBbHUM yJbUMa, Junonporenauma...) (Tirzitis and Bartosz, 2010).
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Cno6oaHM pagrKalid Cy HEKOMIUIETHU MOJICKYJIH — UMajy HECIIapeH CI000JaH eIeKTPOH.
ITpucycTBO HECmapeHOr eJIeKTPOHAa YMHU CJIOOOJHU paJMKaJ jaKMM OKCHJIAHTOM M BHCOKO
PEaKTUBHHUM 3aTO INTO TEXHU Ja CE CIapu ca JPYyruM €JIeKTPOHOM M Ha Taj HauyuH omTehyje
henuje maHuyaHoM peakijoM (MOJIEKYJ KOjU je ocTao 0e3 eJeKTpOoHA M caM IMOCTaje cjI000/1aH
panukan). KuceoHnuHu ci10004HU pajuKaid Cy: CYNEpOKCH[, BOJOHUK-NIEPOKCUI, XHUIPOKCH-
pagukain. Cio00aHU paguKaid MOTy OIITETUTH henujcKy MeMOpaHy, MacHE KHCEIIUHE,
xonectepon, mnporemHe u JHK, m wumajy ymory y maroreHesm MHOTHUX XPOHHUYHUX
nereHepatuBHUX OoJyectu. Oxcupanuja henmjckux MpOTeHMHAa M MeMOpaHa MOXKE H3a3BaTH
omreheme TKMBAa KOJ MHOTHX OOJIECTH KOjeé Cy AYrM HH3 TOJMHA OINHUCHBAHE Kao OOJECTH
HEMo3HaTe eTHOJIOTHje: pEyMaTOMJHU apTPHUTUC, 3ala/beHCKa IpeBHa o0oJbema U
[TapxunconoBa Gonect. Oxcunmanuja JIJIJI xonecreposna moBehaBa pu3MK 0] aTepOCKIEPO3eE.
OxcunatuBHo omtehewe JJHK Moxke mompunern HactaHky kapruHoma. CroOOgHHM pauKain
MMajy BaXHY YJIOTY U y MPOIIeCy cTapema opranuzma (Sies, 1991).

Jayaprakasha and Jaganmohan (2000) nmajy mperyien aHTHOKCHUJIATUBHE aKTUBHOCTH
MeTajl opceluHaTa, aTpaHOPUHA, OCEJIMHUIIHE KUCEIMHE W JIeKaHopHe kucenuHe. Paudel et al.
(2008b) yka3yjy Ha jadyy aHTHOKCHIATHBHY aKTHMBHOCT y €KCTpaKTUMa JIHIlaja AHTapKTUKA y
OJTHOCY Ha JIMIIaje IOPEKJIOM U3 TPOIICKUX Mpeea.

Jlnmaju npoayKyjy BeIHKH Opoj CeKyHAapHUX MeTa0oJInTa, a mpe CBera Mmojmcaxapuie u
(eHoNIHe KOMIIOHEHTE 3a KOje je MOTBpheHa aHTHOKCHJaTHBHA akTUBHOCT. Amo de Paz et al.
(2010) HaBomM &a METAHONHU €KCTpakTH Xanthoparmelia camtschadalis (Ach.) Hale u X
conspersa (Ehrh. ex Ach.) Hale (ej1. 5) xao m muxoBa u30J0BaHa jeaumema (salazinic acid,
stictic acid u usnic acid) mTHTe XyMaHe acTPOIMTE OJ] MPUYUE-EHE ITETEe BOJOHUK-TIEPOKCHIA.
AcTpouuTH IpeACTaB/bajy MpPBY JIMHH]Y OJ0paHe€ y MO3ry IpOTHB HEYPOTOKCHYHOCTH
peakTuBHUX BpcTa kuceoHuka (POC), mehyTum npeTxoqHO HaBeneHa jenumbema (salazinic acid,
stictic acid u usnic acid) Mory nenoBaTH Kao aHTHOKCHJATHBHM areHCH KOjU HMHXUOMpajy U
cripeyaBajy ~ TOKCHYHOCT  pEakTMBHHX  BpCTa  KHCEOHMKAa  KOjU  HW3a3uBajy  HH3
HEYpOJIETeHEePaTUBHUX 000Jbema MonyT Anxajmepose win [lapkuacoHoBe 6onecty.

CH, © CH,

(0] CHO 0
HO

Ca. 5. Mopdomnomiku u3ries iviiaja ¥ CTpyKTypHa (popmyia N30710BaHe CUTICTAHIIE
a) Xanthoparmelia conspersa; 6) B-orcinol depsidone stictic acid (Molnar and Farkas, 2010)
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Jlmmaju Peltigera canina, P. praetextata (Florke ex Sommerf.) Zopf, Sticta nylanderiana
Zahlbr.,, Ramalina conduplicans Vain., Usnea ghattensis G. Awasthi u Parmotrema
pseudotinctorum (Abbayes) Hale, mnokazamu cy wu3y3eTHa aHTHOKCHUJAaTUBHA CBOjCTBa
akTuBHOIIhy ,,xBaTama’ (scavenging) DPPH panukana ca sume ox 85%. Ocum TOra MeTaHOJIHU
EKCTpaKTH Cy IMoKa3ayd HajBehy aKTHMBHOCT ,,XxBaTama’ (Sscavenging) CYNepOKCHIHUX paguKaiia
1 nHXuOunMjy munuane nepokcuaanuje (Vasudeo and Lew, 2012).

Kumar et al. (2010) yka3yjy Ha 3Ha4ajHy aHTHOKCHJATHBHY aKTHBHOCT METAHOJHHX
excrpakara Bpcta Ramalina hossei Vain. u R. conduplicans. Kosani¢ et al. (2014b) naBone
W3y3€THO CHAaXHY AHTHOKCHJIATHBHY aKTHBHOCT METaHOJHUX €KCTpakara Bpcra Lecanora
muralis (Schreb.) Rabenh., Parmelia saxatilis (L.) Ach., Parmeliopsis ambigua, Umbilicaria
crustulosa (Ach.) Lamy u U. polyphylla. IlpuivkoMm OBUX TECTUPamka, ayTOPH MOCEOHO UCTUUY
3Hauaj aHTUOKCUJATUBHE aKTUBHOCTHU BpcTe U. polyphylia.

Anmukanyepozena akmusHoCm

Kannep je jeman ox Bopehux y3poka CMPTHOCTH Ha IITa yKasdyje M MOJATaK Ja CBaKe
TOJJMHE y CBETYy OJ1 paka o0onu 12 MuimoHa Jpymu, a 7.6 MWIMOHA yMpe O]l OBOT 000JbeHa.
VYBua y oBe MoJaTKe HABOAM HMCTPaKMBadye M3 LEJOr CBETa Ha CTaJHY IOTpary 3a HOBUM
M3BOPHIMA aHTUKAHIIEPOT€HE aKTUBHOCTH, a MIPE CBEera MPUPOTHUM H3BOpUMa. JInIiaju, 0JTHOCHO
IbUXOBU CEKYHJIApHH METa0OJHWTH, HCIHOJbWIM Cy jaKy AaHTUKAHIEPOTeHY AaKTUBHOCT U
UTOTOKCUYHE e(heKTe, 1Ma ce MOTy MPUMEHUBATH KaKo Yy MPEBEHIIMjH, TAKO U 32 YCTIOPAaBambe U
3aycTaBJbame Mpoleca KapuuHoreHese (Zeytinoglu et al., 2008).

KapriHorenesza je mporec y kKoMme ce HOpMasiHa henvja TeHEeTHYKH U (PEHOTHUIICKH
nporpecuBHO TpaHchopmuine y hemmujy Tymopa M THUME CTHYE CIIOCOOHOCT HEKOHTPOJIMCAHE
neobe. Tymop je JToKaaHO, aTUITUIHO, ayTOHOMHO, HEMPECTAaHO U HECBPCUCXOIHO Oyjame TKUBA.
MokeMo pa3nuKoBaTH OCHUTHE M MallUTHE TyMOpe. BeHHrHH TyMOpH Cy jacHO OTpaHHYCHH,
pacTy cropo Mpu YeMy MOTHCKY]y ¥ KOMIIPUMHPA]y OKOIHO TKMBO. Hukana He metacrasupajy u
Hajyemhe cy orpaHMYEeHH KarcysioMm. PacT GeHUTHHX Tymopa HE JIOBOJU JI0 CMPTH OpPTaHHU3Ma
nomahuHa. 3a pa3nuky 04 UX, MAJIUTHH TYMOpPH C€ KapaKTepuily HWH()HUITpaTHBHUM
(MHBa3MBHUM) U JIECTPYKTUBHUM PACTOM IIPH YeMY pa3apajy OKOJIHa HopMmaiHa TkuBa. HejacHo
Cy OTpaHWYEHH IpeMa OKOJWHHU, a pacty Opxke on OeHurnux Tymopa. [lo mpaBuny najy
MeTtacTase. Y ciaydajy Jia ce He jiede, JOBOJIe JO CMPTH OpraHu3ma qoMahuHa.

Tepanuja koja ce mpuMemYyje 3a ycriopaBame M 3ayCTaB/balbe pacTa TYMOPHHUX henuja,
MOJ[pa3yMeBa NMPUMEHY Pa3IMuUTHX jeAUHEHha CHHTETHYKOT WX MPUPOTHOT TOPEeKia U Ha3uBa
ce xemorepanuja. OCHOBHH HEJIOCTaTaK MPHMEHE OBUX XEMOTEPANeyTCKUX areHaca OJHOCHU Ce
Ha BUXOBY TOKCMYHOCT YaK W mpeMa HopMmaiHuMm henujama. [lopen Tora, mpobiem y nedemy
mpecTaBjba W TO INTO je BehWHa XyMaHMX MaJMTHUX TymMopa XeMopesucTeHTHa. [laHac ce
MpUMemyje BETUKH Opoj MeIMKameHaTa 3a JIeueHe KaHIlepa, ald JOII yYBEK HHUCY J00HjeHU
onrosapajyhu pesynraru, a MpuMeHa MeIUKaMeHaTa MPUPOIHOT MOpEKia joul yBeK je y (as3u
ucnuTHBama. M3 TUX pasiora, moTpara 3a NPUPOJAHUM AHTHKAHIIEPOTEHHUM TEPareyTCKUM
areHcuMa HHUCKE TOKCHMYHOCTH M IIUPOKOT CIIEKTpa JejCTBa TNPEACTaBJba AKTYEIHY TEMY
JTAHAIITBUIIE.

[Ipema HeEKMM HCTpaKMBamkbUMa I[O3UIHMjAa PA3TUUUTUX (YHKIUOHATHHUX Tpyna y
jeIumbekhbUMa U30JI0BAaHUM U3 JIMINAja YTUYE€ HA HUBO IUTOTOKCHYHOCTU. YCTAHOBJHEHO je Jia
pa3IuuuTe JHIIAjHE CYICTAHIIE MOTY 3ayCTaBUTH pacT kaHieporeHux hemmja y I'l wmm C dazu
hemujckor mukiyca (Backorova et al., 2011). Mexanuzam henujcke CMPTH Pa3IAYUTHX
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henujckux JMHUja KapUMHOMA Y3pOKOBaH JMIIAjHUM METa0OJIMTUMa YKJbydyje aronTo3y,
HEKpO3y U aHT'MOTe€HE3HY UHXUOUILIN]Y.

LIMTOTOKCUYHOCT TIpeACTaBba JEJIOBalkbe MeAWKaMeHaTta M JpPYT'HX Marepuja Ha
KaHIleporeHe henuje rae ce BpIIM CylpecHja WIM 3ayCTaBJbalkhe HHUXOBOI pacta U Jeobe.
HcnutuBameM U MEpeHheM UTOTOKCHYHOCTH ofipel)eHnx marepuja, OTHOCHO €KCTpakara, Mepu
ce HUXOB yTHIQ] Ha pacT W neody hemmja. CBaka henmjcka JuUHHUja KOja ce Taju y in Vvitro
yCJIOBMMa UMa crienidudHe 3axTeBe, pe CBera y MorJiely XpaHb1uBe MOoAJIore Ha K0joj ce Taju.

VYnorpeba nuiiaja Kao aHTUKAHIEPOTeHUX arenca aarupa u3 1960. roguHe kaaa je npBu
MyT HWCTpaXMBaHAa AaKTUBHOCT TMOJUcCaxapuia JuIllaja MPOTHB HEKUX TYMOPCKHX henuja
(Nishikawa et al., 1969). MuxuOutopHa akTHBHOCT Ha TymMopcke henuje kapumHoMa riyha
MPBOOUTHO j€ yodeHa KOJ| yCHUHCKe KucennHe uzonoBaHe u3 Cladonia sp. (Mayer et al., 2005).
HaxoH Tora mounmy WHTCH3MBHA HCTPAXHMBamba aHTUKAHIIEPOTeHE aKTHBHOCTH KAaKO CHPOBHX
eKCcTpakaTa Tako M MpedyuImneHuX eKCTpakaTa Juimiaja. AKTUBHOCTH Cy HCIHTHBaHE Ha
Pa3TUYUTHM TYMOPCKHM henujcCKuM JMHMjaMa U TOM MPWIMKOM JOOMjEHH Cy U Pa3IuduTH
pesynrati edukacHocTH. Tako aHTHKaHIEpOoreHH edekaT 3aBHCH KaKo O] BPCTE JIUINaja, O]
pacTBapada KOju Cce€ KOPUCTHU 3a MPaBJbeHE €KCTpakara, Tako M 0] henujcke JHMHH]je, OJTHOCHO
ICHE OCETJHPHBOCTH HAa aHTHKAHIIEPOTEHE areHce.

[IpBa nmerasbmHja UCTpaKHMBaWka O JIMIIAJUMa KAO MOTEHIUjATHUM aHTHKAHIIEPOTEHUM
areHcuMa caomutwim cy Ingolfsdottir et al. (2000). OHu cy MCHUTHBaIM AHTHKAHLIEPOT€HE
edexTe excTpakara 29 pasmTUYMTUX BpPCTa JIUINAja y OAHOCY Ha 12 KaHIEporeHuX henujckux
muarja. Bezivin et al. (2003) cy ucnuTHUBaNM aHTHKAHIEPOTEHU edekaT eKcTpakra 24 Bpcra
TMIIaja ¥ TPOHAIIUTH Cy BEOMa jaKy aHTHKAHIIEPOTEHY aKTUBHOCT 3a €KCTpakTe BpcTta Parmelia
caperata, Cladonia convoluta, C. rangiformis, Platismatia glauca (L.) W.L. Culb. & C.F. Culb.
u Ramalina cuspidata (Ach.) Nyl.

Rankovi¢ et al. (2011) o6jaBbyjy pe3yinraTe HCIMTHBAmba LUTOTOKCHUYHOT edeKTa
alleTOHCKUX ekcTpakara numaja: Cladonia furcata, Lecanora atra (Huds.) Ach. u L. muralis na
henujcke nuHMje xymaHor MenaHoma FemX u LS174 xymasor kapruHoma kojioHa. JlumiajHu
€KCTPAaKTH HUCHOJbMIM Cy CHAXHY IIMTOTOKCHYHY aKTUBHOCT Ha NMJbHE hemnuje, HapO4HTO
alleTOHCKU eKCTPakT Bpcte L. atra. Takohe, 100py HUTOTOKCHYHY aKTHBHOCT IOKa3ala je BpcTa
L. muralis Ha o6e henujcke nuHHje, JTOK je cnabuja MUTOTOKCHYHA CBoOjcTBa ucnosbuiaa C.
furcata.

MeraHoiaHu eKcTpakT Hypogymnia physodes tecTupaH je Ha XyMaHUM helujcKUM
nuHujama paka nojke (MCF-7 u MDA-MB-231). ToM npuiiukoM je yO4eHO J1a €KCTPaKT OBE
BpCTE IIMIIaja yYTHYE Ha CMamewme BHjabunHocTu henuja kanmepa (Ari et al.,, 2012).
AHTHKAHIIEpOT€HAa AKTUBHOCT PAa3IMUMTUX CYICTAaHIM HM30JIOBAaHWX M3 Jumiaja (usnic acid,
cristazarin, protolichesterinic acid, polyporic acid, depsidone u lichenin) mcnutuBana je Ha
TymopckuMm henujama: menanoma B-16, P388 neykemmja u K-562 neykemwuja. Jlumajue
cyrcraniie usnic acid, lecanoric acid, gyrophoric acid, salazinic acid, lobaric acid, evernic acid,
vulpinic acid u protolichesterinic acid, mpencraBsbajy 3HauajHe aHTUKAHIIEPOTEHE areHce, IITO je
JOKyMeHTOBaHO Hay4yHoM JuteparypoM (Einarsdottir et al., 2010; Bogo et al., 2010). Ocum Tora
in Vitro aHTHKaHIEpOTeHa aKTHBHOCT EKCTpakaTa JIMIIaja OLEHEHA je y CKJIaly ca TeCTOM
henujcke nponudepanuje y Tpu TUIIA TYMOPCKUX helujCcKUX JMHHUja U TO: XyMaHOT TMaHKpeaca
(PANC-1) (Ingolfsdottir et al., 2002), nmpoctate (DU-145) (Russo et al., 2006) u mojke (MCF7)
(Bogo et al.,, 2010). Pasnuumtu excrtpaktu sumaja Laurera benguelensis WCTIOJBUIN CY
IUTOTOKCHYHE edekTe Ha hemujcke nuHMje KapumHoma nepBukca — Hela (Vasiljevi¢ et al.,
2009). Ocum Tora, Ren et al. (2009) oG6jaBbyjy youeHy aHTHKaHIIEPOTE€HY aKTUBHOCT
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alleTOHCKOT M METaHOJIHOT eKcTpakTa numaja Lethariella zahlbruckneri (Du Rietz) Krog. Ha
henujcke nuHuje XymaHor kapunHoMa kooHa (HT-29). Munzi et al. (2014) noka3yjy aa BojeHH,
€TaHOJIHU U METAaHOJIHU €KCTPaKTH TpHU BpctTe pona Peltigera (P. canina, P. elisabethae Gyeln. n
P. praetextata (Florke ex Sommerf.) Zopf) wucnospaBajy cHaxHy aHTUIPOJIUGEPATHBHY
aKTHBHOCT.

CexyHnmapHu werabonutu u3ojoBaHu w3 Jjumaja (diffractaic acid wu3omoBana wu3
Protousnea magellanica (Mont.) Krog, vicanicin u3 Psoroma pallidum Nyl., lobaric acid u3
Stereocaulon alpium Laurer ex Funck., variolaric acid u3z Ochrolechia deceptionis (Hue) Darb.,
protolichesterinic acid w3 Cornicularia aculeate (Schreb.) Ach. u usnic acid u3 Cladonia
lepidophora Ahti & Kashiw.) Tectupanu cy Ha henujckuM JTMHMjaMa XyMaHOT a/IeHOKapIImHOMa
koiona (HCT-116), xymanor angeHokapuuaoMa nojke (MCF-7) m xymaHor ajeHokapuuHOMa
uepsukca (HelLa). Tom mpuimkoM HaBelIeHH CEKYHIApPHH META0OJIUTH MOKA3IM Cy Pa3IMuUTe
UTOTOKCHYHE e(deKTe y 3aBUCHOCTH O] KOHIeTpanuje ca Behom ocetspuBomhy Ha HCT-116
hemujckum smHujama u MawoM Ha MCF-7 hemujckum muaMjama. On TOMEHYTHX IIIECT
MeTaboJuTa vicanicin HHje MoKa3a0 HUKAKBY aKTUBHOCT MPOTHUB HUTH jedHE henrjcke TuHUje y
TEeCTUpaHUM KOHIIEHTpaIijama, 10k cy camo diffractaic acid u usnic acid Ouau akKTUBHU MTPOTUB
cBux Tpu henujckux nuHuja kanuepa (Brisdelli et al., 2013).

Ipersex nocagammbUX HCTPAKUBAKA JMIIaja Ha Tepuropuju PemyOimkxe CpOuje un
Teputopuju ousme COPJ

HctpaxuBame muIIaja 3axTeBa IOCTYIHO M CTYAMO3HO carjiefiaBame Mpodiiema,
CTPIUBMB, NYTOTpajaH paJ U pa3yMHO IMpUMEHHBame MocTojehnx 3Hama M HCKycTaBa paju
noOujama PeIeBaHTHHUX 3aKJbydaKa.

Ha Tepuropuju Hekamamme JyrociaBuje MCTpaXMBAbEM JIHIIaja OaBUIM CY C€ MHOTH
ayropu. Ha mpoctopuma CpOuje numaju ce npBu myT nomumy 1859. romune y aemy Jocuda
[Tanuyuha (Panci¢, 1859). Hakon Ttora, y uwacomucy “HactaBHuK” cy 00jaB/b€HH pe3yJTaTh
JUXEHOJIOMIKUX UCTpakuBama (Simié, 1892; Kati¢, 1907). ¥ 6usmoj COP JyrocnaBuju nuinaju
Cy TIpBH TyT yNoTpeOJbeHM Kao Toka3aresbu aeposarahiema y 3arpeOy (Barbali¢, 1952).
Kaptupamem enudurckux nuIiIaja ycTaHOBJbEHO je Aa je 3arped Beh Tama OMoO MpUIMYHO
3aral)eH W Ja je BENMKH OpOoj OCETJbMBUX BPCTA JIMINIaja HECTAO M3 IIMPEr I'PaJCKOT MoJpyyja.
KacHuje HayyHMIM 3amo4Miby WMHTEH3MBHMjA HCTpakuMBamba MWJICHTUHKALMje JHIIaja Ha
noapyyjy Cpbuje, mTO yjeHO IpeAcTaBiba U NPBU NPUIIOT 32 HCIIMTUBAKE JUBEP3UTETA JIMIIIAja
y CpOuju. Pesyntatu ayrorpajHuX UCTpaXKHBamba Cy Hay4HH paJioBH, y KojuMa je onucano 1159
Bpcta u 750 HoBuX (hopmu smmaja (Kusan, 1953).

Hemrto xacHuje, me3aeceTux roguHa Ha aeposaraheme o0paTuin cy Naxkmpy M 4JIaHOBH
KpYXKOKa 4Hje je pajioBe O HecTajamy JulIaja y 3araleHuM Ipejenuma oOjaBjbuBasia peBHUja
"IIporeyc". OBO MHOHUPCKO JEJI0 KPYXKOKa Ha TOM IOJbY TOHETJZIE j€ Mpepacio y MpaBu
uctpaxuBauku npojekar (Skoberne, 1973-74, 1974/75, 1975, 1977, 1977/78, 1979; Bracko,
1975/76; Bati¢ 1978/79, 1979/80).

OBoM mnpoOieMaTHKOM Takohe ce CaMOMHMIMjaTHBHO OaBe M HEKE HCTpPaKMBaukKe
ycranoBe y CrnoBenuju. Y JbyOspanu je ox 1974. no 1977. ronune KapTupaH AUBEP3UTET JIUINAja
y rpaay u oxonunHu (Bati¢ et al., 1979) u To mo ucToj MeToaM Kao U y OCTAaJIMM €BPOIICKUM
rpagosuMa. U y npyrum kpajeBuma COP Jyrocnasuje nonasu 1o Behe 3aMHTEPECOBAHOCTH 3a
UCTpaKuBama OBe BpcTe. Y 3arpeby ce MOHOBO KapTUpa IMPHCYCTBO ENU(DUTHUX JIUILAja
(Barbali¢, 1978) a npBu nyT oBakBa UCTpakuBama 00jaBibeHa cy U 'y Cxomspy (Pavleti¢ 1 Murati,
1980) u beorpany (Mili¢, 1981). Y Cnosennju je batiu nHactaBuo ca pajgom (Batic, 1984).
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Y Cpbuju ce nocne Beh momenyror paga Mwummha w3 1981. roguHe ucTpakuBama
HACTaBJbajy MPBO KPO3 CEPUjy AMILUIOMCKHX M MArUCTAPCKUX PaJoBa CTyAeHaTa OHOJIOTHje Ha
Karenpu 3a anromnorujy, MUKOJIOTH]Y U JIMXEHOJIOTH]y buosomkor ¢akynteta YHHUBEp3UTETa Yy
beorpany, a 3atum u Kpo3 pajgoBe oOjaB/beHE y JoMahuM 4YacolMCMMa WU y CTPaHUM
nyonukamujama (Gaji¢ and Kora¢, 1991; Mili¢ and Blazenci¢, 1993; Savi¢, 1995, 1996, 1998a,
1998b; Stamenkovi¢, 1995, 1997, 1998; Cvijan and Stamenkovi¢, 1996a, 1996b; Dimovi¢ and
Jocki¢, 2000; Dimovi¢, 2001; Cvijan et al., 1997, 2008; Stamenkovi¢ et al., 2003, 2010, 2013).

Cse yemihe u cBe OpoOjHH]jE TI0jaB/bUBAKE PaIOBa M3 00JIACTH MHAMKAIMje aepo3arahema
KopuinhemeM JIHIIaja Ha Hay9HUM CKYNOBHMA y 3eMJbM Kao M BEOMa IMO3WTHUBAH OIHOC IIUpE
Hay4HEe JaBHOCTH TIpeMa OBOM, JeIleHHjaMa HEONpaBIaHO 3aHEMapUBaHOM IMPOOJIEMY, TOBOPH O
WHTEH3UBHO] €KCIIaH31jU HHTEPECOBamba 3a 0By obnact y Cpouju.

Bbpojue uncturynuje y Cpouju — HaydHe, CTpYYHE U JPYIITBEHE OaBe e UCTPAKUBAKHEM,
TUTAaHUPAKhEM, KOHTPOJIOM U OCTBAPHBAGEM 3AILTHTE )KUBOTHE CPEIUHE.

HNocanmamma ynorpeba numiaja kao OuoHumaukaropa y CpOuju 3acHuMBa ce Ha
MapiyjalHIM U HEWHTETPUCAaHUM HAay4YHHM paJloBUMa KOjU ce 00jaBjbyjy WJIM Kao 3ace0He
CTyIHje, WK Kao pedepaTy Ha MOjeAMHIUM HAYYHUM B CTPYYHHUM CKYITOBHUMA.

UcnutuBama OWOJOMIKMX AKTUBHOCTH JIMINAja HABOJAWUJIO j€ MHOTe MCTaKHYTE
UCTpaXMBaue aa Jajy cBoj nompuHOoc Haynu. CaBpeMeHa HUCTpakhBama 3aCHHUBAjy ce Ha
M30JI0Baby, HACHTU(QHUKALNJU U TOTEHLIUjaIHOM Kopuilhewy CeKyHAapHUX MeTabosInTa JInIaja
kao Owonomkux areHaca (Rankovié et al., 2008; 2010a, 2010b, 2011, 2014, 2015; Mitrovi¢ et
al., 2011, 2014; Kosani¢ et al., 2011, 2012, 2013, 2014a, 2014b; Manojlovi¢ et al., 2012).
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2. [IWJb PAJIA
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[{use oBe JOKTOpCKE aucepTalyje je MpoleHa KBAIUTETa Ba3ayXxa yIoTpeOoM Juiaja Kao
OMOWMHIWKATOpPAa W HCHUTHBaKE€ OWOMEIMIIMHCKOT 3Hayaja pa3iMuuTUX BpCTa JIMIIaja
CaKyIJbEHUX Ha UCTPAXXMBAHOM MOAPYY]Y.

[Ipouiena crama kBanuTeTa Ba3ayxa Ha Teputopuju JIykoscke, Kypurymnujcke u [Iponom
Oame, Pagan tumanune xao u rpaga Kypmymnuwje kopumhemeM nuinaja Kao OMOMHIMKATOpa
oOyxBara:

UAeHTUUKALIN]Y JIMIIaja UCTPAKUBAHOT TIOJIPYY]ja;

aHanu3y TUBEP3UTETA JIMIIaja U HOKPOBHOCTH;

u3padyHaBame BPEAHOCTH HHIEKca aTMOoc(epcke yrcTohe;

u3padyHaBame BPEAHOCTH UHIEKCa aHTPOIIOTEHOT YTHUIa)ja;

KapTHpame 30Ha PA3JIMYUTOr CTeleHa 3araljema Bas3jayXxa Yy OKBHUPY CBAaKor
HCTPaKUBAHOT TIOJIPYYja;

W3/IBajarke MOTEHIMjaTHUX WHINKATOPCKUX BpCTa 3a olpeheHe 30He MHIUKAIIH]Ee
KBaJIUTETA Ba3/lyxa.

YV VVVVY

buomMenuimHcka KapakTepusaiyja Juiiaja o0yxBara:

no0ujame alleHOTHUX eKCTpakaTa n3abpaHuX BpCTa JIMIIA)ja;

WCIUTHBAKE MPUCYCTBA CEKYHAAPHUX METa0O0INTA;

M30JI0BAaEE CEKYHIApHUX MeTabomTa U (PUTOXEMU)CKY aHAIH3Y;

WCIUTHBAKE OMOJOIIKUX aKTUBHOCTH —

» aHTUMUKPOOHE aKTHUBHOCTH Yy OJIHOCY Ha pa3jiM4yhTe BpCTe OakTepuja u
IJbHMBA, KOJU CYy 4YeCTH OWJbHHU, >XKHUBOTHUE-CKM W XYMaHH IMATOTE€HH, KA0 H
Y3pOUYHHIIM KBapemha XpaHe;

» aHTHOKCHUJIATHBHE aKTUBHOCTH;

» aHTHKAHIEPOTeHE AKTHUBHOCTH AallETOHCKUX eKCTpakara u3a0paHuX BpCTa
JIMIIAja KA0 U U30JIOBAaHUX CEKYyHJAPHUX METa00IHTA.

YVVY
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3. MATEPUJAJIU U METOAE
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VY pany je xopumrtheH METO] JHIIAajCKe WHAMKALIMjEe KBAJIUTETA Ba3JqyXa, Kao U aHAJIHM3a
OMOMEMIIMHCKOT TIOTEHIMjalla n3abpaHux BpCTa JIMINAja Ydje je MPUCYCTBO KOHCTAHTOBAHO HA
noapy4jy Tommuukor pernona. Cakynibame mMaTepujasia crupoeneHo je y JIykoBckoj (€. 9),
Kypmrymnmjckoj (e, 10) u Ilponom Gamwu (eia. 12), Ha neny Pagan miiaHuHe Koju TpuIiaza
Tormmykom okpyry (cia. 12) u Ha ypOanom mnoapydjy rpama Kypmymnuje (ca. 14).
UcnutuBamem je 00yxBaheHO yKymHO 75 MCTpa)kMBaHHUX Tayaka, OJHOCHO 15 Tayaka Ha CBakOM
HCTpaKUBAHOM MOApYyYjy (Tab. 1).

Ta6. 1. Jlucra ucTpakwMBaHUX MOJpydYja ca pPEeIHUM OpojeBHMMa HCTPAXKUBAHUX Tadaka M

reorpadckuM KOOpIrHaTaMa

HcrpaxkuBano noapyuje

Bpoj ucrpaxusBane

I'eorpadcke koopaunare

Tayke Jlatutyaa JloHruryna
N E
JlykoBcka 0ama 1 43°9'58.56" 21°2'5.34"
2 43°102.28" 21°2'32.52"
3 43°10'5.83" 21°2'31.39"
4 43°10'5.95" 21°2'6.60"
5 43°10'4.87" 21°2'13.66"
6 43°1072.95" 21°2'0.92"
7 43°10'6.71" 21°225.90"
8 43° 9'58.99" 21°2'31.29"
9 43°9'52.48" 21°1'54.51"
10 43°10'1.16" 21°2'3.23"
11 43°9'52.46" 21°2'3.11"
12 43°9'54 91" 21°2'16.26"
13 43°9'55.69" 21°1'57.98"
14 43°9'55.14" 21°2'10.23"
15 43° 9'58.55" 21°1'59.83"
Kypuymianjcka 6ama 16 43°3'35.57" 21°15'23.72"
17 43°3'32.85" 21°15'12.28"
18 43°329.95" 21°15'13.40"
19 43°323.48" 21°15'7.67"
20 43° 3'25.44" 21°15'16.61"
21 43°325.47" 21°152.74"
22 43°329.83" 21°15'9.89"
23 43°325.41" 21°14'55.67"
24 43°3'26.15" 21°14'44.34"
25 43°3'21.89" 21°14'46.43"
26 43°329.53" 21°15'19.96"
27 43°321.38" 21°14'56.63"
28 43°3727.11" 21°14'29.81"
29 43°3'20.70" 21°15'3.50"
30 43°321.93" 21°15'23.41"
Iposiom Gama 31 43°2'53.61" 21°24'6.51"
32 43°2'49.75" 21°23'52.31"
33 43°2'46.31" 21°23'58.76"
34 43°2'47.93" 21°23'50.46"
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Ta6. 1 (macraBak). Jlucta ucTpaXuBaHUX MOJPYYja ca PEIHUM OpojeBUMa HCTPAKUBAHHUX

TadakKa u FCOFpa(bCKI/IM KOOpAnHaTaMa

HcrpaxkuBano noapyuje

Bpoj ucrpaxusBane

I'eorpadcke koopauHate

Ta4ke Jlaturyna Jlonrurtyna
N E
IIpoJiom 6ama 35 43° 2'46.56" 21°24'14.52"
36 43°2'45.71" 21°24'10.92"
37 43°2'52.18" 21°23'59.22"
38 43° 2'42.35" 21°24'0.71"
39 43° 2'43.36" 21°23'58.37"
40 43°2'43.57" 21°24'5.80"
41 43°2'51.40" 21°23'54.87"
42 43°2'39.82" 21°23'57.24"
43 43° 2'43.54" 21°23'52.64"
44 43°2'46.77" 21°24'2.45"
45 43°2'50.16" 21°24'1.88"
Panan miaHuHa 46 43° 4'13.30" 21°21'42.70"
47 43°1'31.80" 21°22'53.50"
48 43°2'7.50" 21°19'37.60"
49 42°58'54.50" 21°24'20.00"
50 42°57'52.10" 21°24'15.70"
51 43°0'45.91" 21°25'58.17"
52 42°57'33.60" 21°27'2.60"
53 42°5725.78" 21°25'49.06"
54 42°59'10.30" 21°21'56.00"
55 42°59'59.20" 21°27'8.70"
56 43°024.61" 21°21'7.69"
57 42°59'18.77" 21°26'30.24"
58 43°1'50.40" 21°26'44.24"
59 43°1'8.21" 21°28'9.60"
60 43°0'4.73" 21°19'46.16"
I'pan Kypmymanja 61 43° 8'43.00" 21°15'55.57"
62 43° 823.61" 21°162.47"
63 43° 8'29.30" 21°1620.71"
64 43° 8'23.10" 21°16'18.40"
65 43° 8'13.77" 21°16'6.30"
66 43° 8'11.40" 21°16'32.00"
67 43° 8'25.69" 21°16'42.92"
68 43° 8'19.10" 21°16'50.34"
69 43° 8'26.15" 21°16'50.74"
70 43° 8'31.70" 21°17'9.50"
71 43° 8'38.10" 21°16'49.40"
72 43° 8'47.10" 21°16'37.40"
73 43° 8'35.82" 21°17'45.43"
74 43° 8'23.64" 21°17'32.96"
75 43° 8'14.12" 21°17'7.46"
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Onmuc ucrpakuBaHoOr MOAPYYja

Tepurtopuja CpOuje ce Hayla3u Ha IEHTPAIHOM Jeny bankanckor momyoctpsa. Tormmuaku
pernon ce Hanasu Ha jyry PemyOnmke Cpouje. Tepurtopuja Tormmmukor permona oOyxsara
NOBPIIMHY 0of 2231 km?’. Hanasu ce u3Mehy Jactpernma Ha ceBepy, Iloxxapa u Konaonuka Ha
3anany, CokonoBuie, Pamana, BumojeBunie u Ilacjaue Ha jyry MoK ce Ha HCTOKY crmaja ca
Jyxaum Tlomopasmem (Stanojevié, 2001). I'eorpadcku momnokaj Tormmukor peruona je
onpehen xoopnuHatama 42°54'-43°24' cesepue reorpadceke mupune u 18°30'-19°30' ucroune
reorpadcke nyxune. Permony mnpumnamajy ommtuHe: [Ipokymmse, Kypmymnuja, brnane u
Kuropabha.

Onmruaa Kypmymnuja Hanasu ce Ha jyry CpOuje y ropmeM ciauBy peke Torummie u
wennx nputoka Kocanunme wu bamcke, Ha jyrouctounuM mnaguHama KomaoHwka U
ceBepo3anaJHuM naauHama Pagan ruranuse (¢, 6). ATpaKTUBHOCT TYPUCTHUYKOT TOTEHIHjaja
ommutuHe Kypmymnuja ornena ce y mpupogHuMm paputetuma: JlykoBcka, Kypmrymnmjcka u
Iponom Gama, miannHa Paxan u rpaxg Kypurymimja. IIpoctupe ce Ha moBpmmam of 952 km®
mro ynHM 42.7% ox ykynse noBpuuHe Tormmukor perrnona. Ha noapyyjy omnmruse noctoju 1
rpajcko u 89 ceockux Hacesba (Macejka and Tanaskovié¢, 2008). Ommtuna Kyprrymnuja ciana
y rpymny HajHepa3BujeHHjux ommTtuHa y CpOuju (nmeBactupanHo mnoxapyyje). Ilpema momucy
craHoBHHIITBA U3 2011. TogMHEe y OBOj HEpa3BHjE€HO] OMIITHHU XUBU OKO 19213 craHOBHHKA.
['ycTiHa HacesbeHoCTH n3HocH 20 cT./ km® mTo je [Ba IyTa Mame OJf IPOCEYHE HACEIHCHOCTH
Tonnuukor okpyra.

[Toapyuyje ommtune je Opacko riannHcko. Hanmopceka Bucuna ce kpehe ox 300 mo 1703
m. HajBumu Bpx je ITmnaroBuna (1703 m). [To3naTn mianuHCcKy BpxoBu ¢y U [lapaymika ['naBa
(1260 m), I'morosuma (1200 m), Pyaune (1316 m) u Bpnernuna (1320 m).

Lukovsko Banjo - Kopoonik 53 km
Blace

Beograd 268 km Beograd 301 km
Krulevoc 67 km Nik 65 km
Bloce 23 km Prokuplie 34 km

N
7 W A E
S

Doljevac 55 km
Leskovoc 80 km

Lukovika Banja - Lepesavié 29 km [ jomi, 1 Prokuplje

Pridtina 69 km

Medveda

Ca. 6. T'eorpadcku monoxkaj ommrtuHe Kypmymnuja na kaptu Penybnuke CpOuje u
uctpakuBanux nojapydja (Apxusa TO Kyprrymmnuja)
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Knuma teputopuje onmrune Kypiyminja je yMepeHO-KOHTHHEHTAJIHA, il € OJUIHKY]je
M3BECHOM crierduuHoIhy, mTo ycIoBbaBa 0AroBapajyhe MUKpoKIMMaTcKke MoIudUKayje, y
3aBUCHOCTH O] TOJIOkKaja M pesbeda KoTiamHe. HajHIku 1esioBU TEpUTOPHjE OJUIMKY]Y Ce
YMEpPEeHUM KJIMMATCKHM KapaKTepHCTHUKaMa, ca 0JICYCTBOM jaKHX BETPOBA, I00POM OCYHYaHOCTH
U TIPUCYCTBOM INYMCKHX aepocoja. Y O0O0OJHOM IUIAaHMHCKOM [Ny IPEOBJIajaBa BHCHHCKA
kmuMa (800-1300 m) ca CHW)KEHHM Ba3AyIIHHUM TPUTHCKOM, HHCKOM aepo3aral)eHOCTH |
CMamEHUM caJip)kajeM BojeHe mape. TemmepaTypa Ba3ayxa je M3y3€THO OMTaH KIMMATCKU
eneMeHT. Ha ocHOBY yBHIa y mojaTKe O CpeAmUM MECEYHHM H TOIHIIIBHM TeMIlepaTypama
Ba3ayxa, youyaBajy ce MOBOJbHE KIMMaTcke npruinke (Tad. 2). Temmneparypa Bazayxa Bapupa y
3aBUCHOCTHU O] HAJIMOPCKE BHCHHE, CYHUYEBE paaujanuje, reorpadckor mojoxkaja u pesbeda. Ha
TeMIlepaTypy Ba3ayxa yTHYe M BereTaiuja, ¢ o03upom na apsehe Bpio edextuBHO arcopOyje
nonaszehy paaujanmjy Tako Ja HBEH Maliy JIeo J0J1a3u 10 Tia. TOKOM JaHa TeMIeparypa Ba3ayxa
O0JM3y MOBpIIMHE TJa HIWXKA je Hero Ha BucuHU npBeha. Hohy, npsehe cmpeuaBa ryOutak
ToruioTe ca Tia koje ce Hamasu wucnon (Frank, 2016). Bapupama cpeamnx MeceuHHX
TEMerparypa Ba3ayxa MpUMeTHa Cy U Y OKBHPY UCTpaXHBAHUX Mopydja ommtuae Kyprrymmja
(ca. 7).

Ta6. 2. Cpenme MecedHe W Cpellibe TOIUIIbE TeMieparype Baznyxa y Kypmymnuju, 3a
nepuon  2012.-2015. rox.  (PenyOmmuku — xumpomereoposomku — 3aBox — CpoOwuje.
http://www.hidmet.gov.rs/ciril/meteorologija/klimatologija_godisnjaci.php)

Mecen Meceuna Temneparypa ( °C) TNogumma

1|l o |m v | v |vi|vo|vmn| x| x | x| x| evmeparypa
Tl'oguna (°C)
2012 | 06| -43| 65 |11.5] 147|216 | 245235189 13.0]| 87 | -0.1 1.5
2013 | 20| 40 | 57 |123]170] 188|208 |22.1 | 152|123 ] 81 | 1.0 11.6
2014 | 35| 63 | 81 |109|142]182]204|203|157|110] 81 | 24 11.6
2015 | 18] 21 | 52 | 101166180 [228 |21.7]|17.8] 110 69 | 2.1 11.4

20°C

—— Hypuomyumujz

—m Eypmmamnioa fama
—a— Tlpomou Gama

10°C N

0°C

Ca. 7. T'paduuku mnpHuka3 cpelmbHX MECEUHHX TeMIlepaTypa Bas3lyxa y OIIITHHU
Kypmymnmja 3a 2012, rox. (PemyGmmuku xuzppomereoposomku 3aBox  Cpouje.

http://www.hidmet.gov.rs/ciril/meteorologija/klimatologija_godisnjaci.php)
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Bemposu

CBojuM TpaBIIEeM KpeTama, YSCTHHOM U jaUMHOM BETap yTUYe HA TYPUCTHUYKA KpeTama
HEMOCPEHO U MOCPEIHO MPEKO JejCTBAa Ha ocraje KiIuMarcke enemente. [IpaBan u Op3una
BETpa Ce MEma Yy 3aBHUCHOCTU 0] KOoH(purypaimuje tepena (¢j. 8). Mictounu BeTpoBu ce jaBibajy
3UMH M JIOHOCE CYBO M XJIaJIHO BpeMme. 3amagHud BeTpoBU cy Hajuemthe y mnposiehe u
NpeJICTaBJbajy IJIABHU M3BOp MajaBUHA. Jy)KHM M jyro3anaJHu BETPOBU Cy PEJIATUBHO TOILIH,
KpajeM 3uMe U Io4eTKoM mposicha yop3aBajy otamame cHera.

Hajuemihe nyBa Betap u3 jyrozamagHor mpasna 310°/, 3atum ca ceBepa 171%gy u
ceBepouctoka 162°/.

Ca. 8. ,Pyxa” BerpoBa ommrune Kypmymnuja (PemyOmuyku XuapoMeTeopOoJIONIKKA 3aBOJ
CpOuje. http://www.hidmet.gov.rs/ciril/meteorologija/klimatologija_godisnjaci.php)

Penamuena enasicnocm eazoyxa
VY cpa3mepH ca KpeTameM JHEBHOT TOKa TEMIIEpaType jaBjba € NMPOMEHa BIAXKHOCTH
Bazayxa (Tao. 3).

Tao. 3. Cpenme MeceuHe U TOUIILE BPEAHOCTH pellaTUBHE BIAXKHOCTH Baszayxa y Kypuryminju
3a mepuon ox 2012. mo 2015. rogune. (PemyOmmuku xuapomereoposiomku 3aBoa CpoOwuje.
http://www.hidmet.gov.rs/ciril/meteorologija/klimatologija_godisnjaci.php)

Mecerng Meceuna BnaxHocT (%)
Tognmma
BIIa)KHOCT
I II I v v VI | vl | vlII | IX X XI | XII %)
0
T'onuna
2012 771 74 60 63 70 60 55 46 58 70 76 84 66
2013 791 79 74 64 67 73 60 59 70 75 81 82 72
2014 81 | 72 73 79 76 73 74 75 85 84 86 85 79
2015 79 | 80 78 63 69 73 60 64 73 85 76 83 74
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Ba3znyx je y TOKy TroamHe y MCTpaXHBaHMM IoJpydjuMa ommTuHe Kypumrymnmja
YMEpPEHO BJaXKaH, jep Cpelmba TOJUIba pelaTUBHA BIAKHOCT H3HocU 73%. Makcumym
peslaTUBHE BIAXXHOCTH jaBiba ce 2014. rogune u To y HoBeMOpy 86% u neuemOpy 85% mto je
nocyenuiia OOUITHUX TMaJlaBuHA U HUCKUX TeMIlepatypa y To 100a roauHe, a MUHUMYM y 2012-
roJUHEe M TO Yy aBrycTy 46% Kkaja cy M cpeime TeMmieparype Baszjayxa Hajuiie (Tad. 3)
(PenyOmmuxu xumpomereoposomku 3aBoa Cpouje).

OBo mojpydje mMpeacTaB/ba CIOKEHU KOMIUIEKC BEJIMKE TOBPIIMHE HA KOjeM CYy
pa3BHjeHe CTEHE BYJKAHCKOT MOpeKJa Koje 1o mpeosnal)yjyheMm cactaBy XeMHUjCKUX eleMeHara
npunaaajy cuiaukatHuM Jlerkuom anae3uTckoM MacuBy. OBaj KOMIUIEKC 00yxBara aHIE3UTE U
MUPOKJIACTUTE Y IEHTPATHOM, 3allaJHOM U jy)KHOM OOOJHOM [elly MacuBa, a y CEBEpHHM U
MCTOYHUM JICJIOBUMA Pa3BUjeHH Cy KPHCTAIACTH MIKPUJbIH. Ha MOBpIIMHYN TepeHa cBe OBE CTEHE
Ce jaBJbajy Kao M3JaHIM, OJOKOBH W paclaguHa, U TaKO MPeACTaBsbajy MOJIOTY JWIIajuMa
(Jaksic¢ 1 sar., 2002).

JlykoBcka Oama ce Hajasu y 3amafgHoM jeny ommrtuHe Kypirymimja, Ha MCTOYHO]
najuan Komaonuka (ci. 9). 3axsara mopumny ox 134.19 km®, wm 14.11% reputopuje
ommtuHe. Y aasbeHa je on Kypmymnuje 36 km. Hamasu ce Ha 681 m HamMopcke BUCHHE, IITO je
unHHM HajBHIIOM GamoM y Cp6uju. Hacesbcku atap o6yxBaTa moBpiuunHy o 25.51 km?, o uemy
je 1o jemHo oj nospimMHCKM Behux Hacesba y Ommutuau (ApxuBa TO Kypmrymmmja). Ilpema
nonucy cranHoBHumra 201 1. roguse y oBoM 0amCKOM Hacesby *UBH 275 cTaHOBHUKA. JIyKoBCcKa
bama je y cacraBy cena JIykoBo, koje ce Hanaszu 1.5 km HuzBogHO o1 Be. [lompydje je u3pazuro
Opacko-TuTaHuHCKOT KapakTtepa. Hajsehu neo Teputopuje (59%) je moa urymom, moj nuBajgaMa u
nammanuma je 31% tepuropuje. Opanunie u Bohmanu 3ay3umajy cera 9%, a ocrano je
HermogHo 3emubuiiTe. Iloapydje JlykoBcke Oame Beoma je Oorato OumsbHMM cBeToM. Of
JTUCTONAIHNX OMJBHHUX BpPCTa HAj3acTyIUbeHUje cy Bpcre: Quercus cerris L., Fagus sylvatica L.,
Carpinus betulus L. n Acer campestre L. On 3um3eneHuX ApBEHACTUX BPCTa, Y MpeaeanMa ca
BehoM Ha/JIMOPCKOM BHUCUHOM, pacty: Pinus sylvestris L., Abies alba Mill. u Picea abies (L.)
Karst.

Ca. 9. CarenuTcku CHUMak HUCTpakuBaHor mnozapydja JIykoBcke Oame ca o00OenekeHUM
UCTpKUBAHUM TayKama
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Kypmymimjcka Oama ce Haja3u Ha jyroMCTOYHMM NajauHaMa KomaoHuka, y KOTIMHU
bamcke peke, Ha 442 m HagMmopcke BucuHe (¢1. 10). OBo OGamCKO Hacesbe CMELITEHO je Y
jyrozamagaom aeny omnmrune Kypmymmnuja, 11 km jyxao go rpaga Kypmymnuje. Hacesbcku
atap oGyxBarta moBpinHy o 7.77 km?, [0 deMy je To jeHO 0/ MOBPIIMHCKU MArbHX HACEIbA Y
Onmruan (ApxuBa TO Kypmymmmja). Ca cBUX cTpaHa je OKpyKeHa J00po MonrymJbeHa
IJJAHMHCKMM KOCaMa M BPXOBUMa CTpaHa, 4yja BucuHa He mpenasu 900 m. (Bojovi¢, 2012).
Pexabwimuranmonn 1menrap, carpahen 1982. roamne Ttpebano je ma o6e30enn KOHTHHYHpPaHU
paBoj Kypmrymnujcke 6ame, amu o1 kako je 2006. roguHe pexaObuinTalmoHH IIeHTap MPecTao ca
panom, Kypmymnujcka Gama je y Beoma JIOIIEM CTamy, a TOME Y MPHUJIOT TOBOPU MU OMAJIamke
Opoja cranoBHuKa (¢j. 11). [Ipema monwucy cranoBaumTBa 3 2011. ronune 6poj cTaHOBHUKA Y
O0BOM Hacesby uzHocu 106 .

Ca. 10. Carenurcku CHUMakK HcTpaxuBaHor nojpyyja Kypurymnujcke Game ca 00esexeHuM
HUCTpA)XMBAaHUM TadyKaMa

600

500 485

415 457

400 -
‘\\~333
300

198 185

151
106

1948 1953 1961 1971 1981 1991 2002 2011

Ca. 11. IIpomena 6poja cranoBHuka y Kypurymnunjckoj 6amu 3a nepuon ox 1948. no
2011. ronune (PenyOiamuku 3aBoj 3a CTaTUCTHKY. http://popis2011.stat.rs.)
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ITponom Gama ce Hamaszu 23 km jyrouctouno ox Kypurymnuje, Ha jy>)KHUM NajnHama
wianuHe Paman (ca. 12). OBaj GamCcKHM IEHTAap Hala3W ce BUCHMHHU o1 598 m u yokBUpY]jY Ta,
ocuMm tutanuHe CoxosoBuiie (1.050 m), Ha ceBepy, U ApbOanacka tutanuHa (1.009 m), 3aTum
BpxoBu mianuHe Pamana—Camap (1.008 m), Bujorop (1.128 m) u Coxomonar (1.260 m), Ha
uctoky, IIporomcka ninanuna (1.104 m) u Mejancka mianuna (962 m), Ha jyry, JIOK je 3amajHo
nonHoM [Iponomcke peke HemrTo oTBopeHHja mnpema nonuHu Kocanune (Bojovié, 2012).
Hacesscku atap obyxsarta mospmmHy ox 18.10 km?, mo demy je To jeQHO O IOBPIIMHCKH
cpenme Benmkux Hacesba y Ommtuau (ApxuBa TO Kypmrymnuja). V Tlponom Gamu naHac )XKMBU
131 cranoBuuk. MuTeHsuBan pa3Boj Ilpomom Oame moumme 1961. rogune. Y HapemHum
nerieHujamMa 0poj Typucta ce mojako moehaBao. YV nmanamme Bpeme Ilponom Gama ce mo
MEePCTIIEKTUBU pa3Boja UcTH4e Mely OamCKUM TYpUCTUYKMM MECTHMa OJ1 HAIMOHAJIHOT 3Hauaja.
[Iponom bama je Hajpa3zBujeHMja U HajypeheHHja Oama M TIpeacTaBiba HajBehu TypUCTHYKH
nenTtap ontuHe Kypurymmja.

- ; ; 15 A : i D R TN
Ca. 12. CaTendTCcK CHMMAaK HWCTPaXMBAHOT Tojpydja PanmaH miaHnHe y 4HMjeM cacTaBy ce

HaJla3u ¥ UCTpakuBaHo nozapydyje [Iponom Game ca 0o0enexeHuM HCTpakKUBaHUM TauKaMa

- s il &
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Pagan mnanuHa mpencraBba mpeneo u3y3eTHuUX omnuka. OBO moapydje, y LIMpeM
CMHUCIy, HEKa/ia je OUJI0 MPEeKpUBEHO I'yCTUM IIyMaMa M peTko HacesbeHo (cj. 12). Ca acnekra
JaHAIIkher CTama ymMa Ha PajaH nmiuaHuHU, y OKBUPY 3amTuheHor npupoaHor nobpa ,,Paman®,
ynaze npkaBHe myme mnoBpmmHEe ona 16230.57 ha Jabmanmukor m Tomnawyukor mrymMckor
nojapydyja.

[lIymcko razmuucTBO ,, Tormmuma® u3 Kypmymnuje, Ha mOApYydYjy CTaBJbEHOM TIOJ
3alITUTY, O0yXBaTa cefaM Ta3JMHCKUX JeIMHMIIAa Yy YKYNMHO] MOBpmUHU of 12264.62 ha,
3anpemune 1526.784 m’ u YKYITHOT ToJIMIIber npupacta 38.961 m’. AHanmsa crarma JIp>KaBHUX
mymMa 10 TOPEKIy 3a MIYMCKO Ta3auHCTBO ,,lTommmma“ w3 Kypmymnuje, mokasyje na
HajTIOMHUHAHTHH]U THUIT BETETaIlM]j€ YHHE BIUCOKE MpUpoHe Iryme (¢a. 13).

K1 AHAYES ITIVME
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CJI. 13. CTaH:e JKaBHUX III a IIJIAaHHUHC Pa,[[aH il CKOI' Tra3IuHCTBa "TOHHHHa“ 10
HOBp]_HI/IHI/I

VY rpynu BHCOKHMX MPUPOJHUX IIIyMa Haj3aCTyIUbEHH]E Cy OyKOBE IIIyMe U IIyMe XpacTa
KUTHAKa, JIOK IPEOCTAIH JIEO BUCOKUX MPUPOJHUX IIIyMa 3ay3UMajy CacTOjuHE CllayHa, OyKBe
v rpaba, crlaayHa u 1iepa, OyKBe U KUTHAaKa | 1epa, jacuke, opese u jacuke (Jaksic 1 sar., 2002).

C o03upoM ga cy Ha OBO YHTAaBO MOJPYYje OCTBAPEHHU CIMYHU (IOPOTEHETCKH U
CUHTCHETCKH yTHIaju, OWJbHM TOKpHUBAaY j€ Yy BEIMKO] Mepu ciuvaH. PematuBHO Mana
HaJMOpCKa BIUCHHA YTHUIIAJa j€ J1a TOTeHIIMjajHA BEereTallyja MeJIor OBOT Mojpydja Oyie nryMcka.

Ha nnanwam Paman moTeHIMjanHy BereTamujy 4YWHE JBa BEPTHUKAJIHA BEreTalldjCKa
nojaca. Ha amxum HamMopckum BucuHama (o1 300 o 700 m) pasBuja ce mojac KIMMa30HAIIHE
myme Quercetum farnetto-cerris, a w3zHanm 700 m OykoBa myma (Fagetum montanum
moesiacum).

VY oxBHpYy OBa JBa Bereraiyjcka Iojaca Ha PEIMKTHUM CTAaHUIITUMA CE Pas3BHjajy
MOJUIOMUHAHTHE IIIyMe, IITO c€ MOCEOHO OHOCH Ha IMojac OYKOBHMX IIyMa Y OKBHPY Kora ce
pas3Buja myma Oykse ca MedjoM sieckoM (Corylo colurnae- Fagetum).

Naxko je mrymMcku NoKprBay Ha MUPEM MOAPYYjYy IUIaHUHE PanaH y BelnMKoj Mepu ouyBaH
y OJIHOCY Ha Jpyre IUIAaHWHCKE MAacuBe, WMAK Ha OBOM IMOJPYYjy MPEOBIAIABajy pPa3IUUUTH
TUTIOBH CEKyHJapHE Bereranuje, a Hajuemhe Opjacke nuBaje W nammanu. OcuM TOora, Ha
UCTPaXXMBAHOM MPOCTOPY jaBJbajy C€ W JOJHMHCKE JIMBaJE, BEreTaluja CTEHAa M Bereraiuja
kpueBrHa. CBakako HajBehr OMOAMBEP3UTETCKU 3HA4Yaj MMajy acolldjaldje Koje ce pa3Bujajy Ha
Or0JbEHMM aHJE3UTCKUM CT€HaMa U 'y BbUX0BUM nmykoTuHama (Jaksic i sar., 2002).
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Kypimymiygja je aAMUHMCTpaTUBHM M KYJATypHHU LeHTap onmuTtuHe. Ceaumure U Hajehe
Hace/beHO MecTo y ommTHHH Kypiiyminja, CMEIITEHO y BEHOM CpeaulimbeM ety (cia. 14).
Hana3u ce na mammopckoj Bucuuu 345-528 m. Hacesbeku atap oOyxBara noBpmuHy of 11.40
km?, mo dYemy je TO jeNHO OX MOBPIIMHCKM CpeAmUX Hacesba y Ommruan (Apxusa TO
Kypmrymnmja). Ilpema mnocnenmwem mnomucy cranoBHumTBa 2011. romumne Kypmymiumja je
rpajcko Hacesbe ca 13200 craHoBHUKA.

Kypmymnuja nanac Hema Heke Hapo4MTe TMOTEHIMjajHe 3arahuBade Basayxa. JenuHu
Moryhu y3pouHuIlM aeposaraljema jecy pelnaTHBHO pa3BHjeH MOTOpHHU caoOpahaj y rpany u
WHIMBUAyaHa KyhHa JIOKUIITA.

Pannje je Kypuryminja umana pa3BujeHy TEKCTUIHY, IPBHY U METAJIHY UHAYCTPH]Y, U TO
MK ,,7. jymun”, HIUK ,, Konanuk”, MU ,,Meranan” u AJl ,,Jlnanunka”. Jlanac jenuno npemysehe
koje ycnemHo paau je AJl ,,[lnanunka” koje excruioarumie Boay u3 [Iposnom Game (Ctpareruja
onpxxuBor pazBoja ommrtuHe Kypmymnuja 2010-2020. romunue. http://tokursumlija.rs/wp-
content/uploads/2016/06/strategija-2010-2020.pdf).
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Ca. 14. CarenuTCKy CHUMAaK MCTpaXHBaHOI mojapydja rpajna Kypurymmnmje ca oOenexeHuM
HUCTpA)XMBAaHUM TadyKaMa
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Nnentudukanmja, cakyn/bame U 4YyBambe MaTepHjajia

HcTpaxuBame MHIUKAIIMje KBAUTETa Ba3ayxa crpoBeaeHo je y JlykoBckoj, [Iponom u
Kypmrymnujckoj Gamu, Ha aeny Pagan mmanumbe, xoju mpumajga TOIUIMYKOM PETHOHY W Ha
yp6anom noapyuyjy rpaga Kypmymiyje.

TepeHcku J1e0 HCTpakuBama O00aBJ/bEH je y mepuoay oxa ampuia Mmecena 2012. no
okroOpa Mmecena 2015. roamHe, W3naciyMa Ha TEPEeH JBa IyTa TOJUIIILE, JIETH U 3UMHU.
HcnutuBameM je oOyxBaheHO YKymHO 75 MCTpaXMBaHMX Tadaka, OJHOCHO Mo 15 Tayaka Ha
CBaKOM HCTpaXMBaHOM mojpy4jy (Tad. 1). Caka ucTpakmBaHa Tayka cacTojajga ce o 5
cyncrpaTtHux jenuHuiia. CyrcTpaTHe jeIMHUIIE YMHWIM Cy HEOpraHCKa (CTE€HE) M OpraHcka
noJytora (3eMJbUIITA U KOpE PA3IMYUTHX JPBEHACTHX BpCTa OMJbaka y IIymMama, JIPBOpEIHMa,
MapKoBMMa, BOhmallUMa W JAPYrUM 3€JIeHUM TMoBpiinHama). HcTpaxkuBaHu cy enupUTHU
(JIMTHUKOJIHA U KOPTUKOJIHU ), TEPUKOJHU U CAKCUKOJIHH JIUIIIAjH.

Nnentnduknuja nuinaja BpiieHa je Ha JIMIY MECTa, CaKyIllJbaHU Cy CaMO Maji JIeJIOBU
Tajgyca OHMX BpPCTa JIMIAja KOJU Cy 3aXTeBaliu JIeTaJbHU]ja UCIIUTHBAKkA U YMja UIACHTUPUKAIIN]A
HUje MorJjia OuTth ypaheHna Ha nuiy mecta. JIumaju cy MHIEHTH(HUKOBAHW MOMOhY KJbydeBa:
Dobson, 2000; Wirth, 1995, nok je cuctematuka nara npema Marinovi¢, 1988. Bpcre numiaja
yrja uACHTHU(PUKALMja HUje Morja Outu ypaheHa Ha JHIly MecTa caKylJbaHe Cy rmomohy mena
cTanaapaHor npoTokoiya (Asta et al., 2002). 3a cakynibame y30paka Ha TepeHy KopuiiheH je
HOX, ¢ 003MpOM J1a Cy NMPUKYIJbaHU Y30PIIM BPCTA JIMINAja KOje pacTy Ha Kopu aApBeha umu Ty,
KOJU c€ BeoMa TEIIKO 0/IBajajy OJ1 MOJJIOTe U I'eOJIOMKH YeKrh 3a BPCTE KOje pacTy Ha CTeHaMma.
VY30pimu cy moToM MakoBaHW y ManupHe Bpehuile, Ha Kojuma cy OenexxeHu pennu opojeBu. Mctu
penHu OpojeBH YIUCHBAHU CY Y TEPEHCKH JHEBHUK Ka0O M CBU OCTAJIM PEJICBAHTHH I10JIAIIH.

YrBphuBame OMTHHX KapakTepa jiuinaja 00aBjbeHO je moMmohy maboparopujcke Jiyrme
Bresser Science ETD 101 7-45x, a 3a Heke poJoBe KOjU Cy (PEHOTUICKH IUIACTHYHH U
BapujabunHu kKopumtheH je cetnocHu muxpockon mapke "LEICA DM 1000" ca moryhnomrhy
MakcuMaiHor yBehama oz 1350x.

3a nmerepMHMHAIM]y JMIIaja KopumrheHa je OojeHa XeMHjcKa peakuuja ca cieaehum
jemumemnma — perarencuma: NaClO,, KOH (50% pactBop), P (mapadenunenanamMmun) pearenc
u Jlyronos pactBop. [Ipumepuu gerepMuHUCaHUX BpCTa 4yBajy ce Ha [lemapTmany 3a OHooTHjy
u exonorujy, [IpupoaHo-maremaruukor dakynrera y Kparyjesiy.

Metoa uIajcKke MHANKALMje KBAJTUTETA Ba3ayxa

VY3 nomoh pamne mpexe mumensuja 50 x 10 cm oxapeheHa je MOKPOBHOCT mHIIaja,
BHU3YEJIHOM METOJIOM. Mpeka je IMOCTaBJhaHa Ha CBaKy CyICTpaTHy jeauHuily. [lpumukom
UCTpaXkrBama enu(pUTHUX JIUIIAja pa3MaTpaHa cy caMo cradia Ha BUCHHH oA 1 g0 1.5 m ox Tia,
yiju je yrao Harmba Omo mamu on 5. bpoj kBampara pamHe Mpexe y KOjuMa je yO4eHO
MIPUCYCTBO CBaKe BPCTE IOJEMHAYHO H3pa)kaBa Ce IPOLIEHTYaJHO, 3a CBAaKy CYICTpPaTHY
jenunuity. C 063upoM J1a ce CBaka UCTpaKMBaHa TayKa cacTojasia oJ] MEeT CYNCTpaTHUX jeIUHUIIA
apUTMETHYKOM CPEIUHOM JO0OMjeHE Cy BPEIHOCTH MOKPOBHOCTH Y MPOIEHTHMA CBAaKE BPCTE
nojenuHavyHo. [IOKpOBHOCT CBake KOHCTAHTOBAaHE BPCTE JIMINIaja U3paxKeHa je BpegHoctuma o 0
1o 10, Ha ckanmu Koja KapakTepuille MOKPOBHOCT: BpenHocTu 9-10 monespmBaHe cy BpcTama ca
BEOMa BHCOKOM yuecTaionihy Hajla)kewmha M BPJIO BUCOKMM CTeNeHOM NokpoBHocTu (o1 80 10
100%) ; BpenHocTu 7-8 n0JieJbUBAHE Cy BpCcTaMa Cca BUCOKOM ydecTayomhy WM BHUCOKUM
crerneHoM nokpoBHocTH (60 10 80%); BpeaHOCTH 5-6 n0JesbUBaHe Cy BpcTama Koje ce He Hajlas3e
YecTO WM KOje uMajy mMaiiu creneH nokpoBHoctu (o1 40 1o 60%); BpenHoctu 3-4 noniespuBaHe
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Cy BpcTama Koje ce cpehy peTko miam koje umajy Hu3ak crerneH nmokpoBHocTH (o1 20 mxo 40%);
BpenHoctu 0-2 moAesbUBaHE Cy BpcTama KOje Cy BPJIO PETKE W Ca BPJO HHUCKUM CTETICHOM
nokpoBHocTH (07 0 10 20 %) (Byazrov, 2002).

VY TepeHCKOM JHEBHUKY, OPE]l CBaKe CTPaKMBAHE Tauke, OeIekeHa je BpCTa CyIlcTpara
Ha K0jo0j cy Hal)eHM JIMIIaju Kao ¥ BPEIHOCTH KoeHIljeHTa MOKPOBHOCTH (f) TakCOHA Ha CBAKO)]
UCTpaxnBaHOj Tauku. DpekBeHIMja CBake BPCTE je padyyHaTa y OJHOCY Ha MPOLCHTYaJIHY
3aCTYIJbEHOCT HA YKYITHOM OpOjy UCTpaXMBAHHUX Tayaka.

Pennu OpojeBH HCTpaKMBaHUX Tadaka M HUXOBE KOOPAMHATE OJMax Cy yNHCHUBAaHU Ha

pajsHy MaIty mojapyyja.

H3pauynasamwe unoexca ammocgpepcke uucmohe u kapmuparse 30na unouKayuje
Keanumema 6azoyxa

Y uctpaxuBamy je KopulIheHa HyMepuyka MeEToJa W3padyHaBama WHICKCA
atmocdepcke yncrohe. IIpema, Loppi et al., (1997); Kricke and Loppi, (2002), IAP (enr. Index
of Atmospheric Purity — IAP) Bpeanoctu pauynare cy npema popmyinu:

IAP= ) f
e f mpecTaBiba MOKPOBHOCT JIMIIIAja.

WNunexe atmochepcke uncrohe padyHaT je 3a CBaKy HCTpaXHBaHy TauKy Yy OKBHUPY
HUCTpOKMBAHUX TOApYydYja. 3a TpOIEHY CcTerneHa 3arahema Baszlyxa M ojpehuBame 30HA
nHaukanuje kopunrhena je ckana (Conti and Cecchetti, 2001). Behe BpeaHocTu nHaekca ykasyjy
Ha OOJbM KBAJMTET Ba3lyXa, JOK HIDKE BPEIHOCTH YKa3yjy Ha TO Ja je Ba3ayx ciabujer
kBanutera (Tao. 4).

Ta6. 4. Ckana mpolieHe KBaJIWTETa Ba3qyxa Ha OCHOBY crTereHa 3araljema u BpegHoctu [AP
(Conti and Cecchetti, 2001)

Crenen | Excmpemno
3araljema GUCOKO

oo [ .

Bpno eucoko Bucoko Ymepeno Cnaoo |Bpno crhabo

IAP 0 12.5 25.0 37.5 50.0
Jlnmajcke

30HE JIuwajcka nycmursa” 3ona ,,60pbe ,,Hopmanna 30na”
WHIAKAIH]¢)

WuTtepnonanujcka MeToJa YHUBEP3aIHOT KPUTHHTA ca JIMHepaHUM Bapuorpamom (Davis,
1986) mpumemeHa je 3a KOHCTpyHCame KapTH Koje Mpukasyjy (opMHpaHe 30HE HWHAMKALMje
KBaJMTETa Ba3lyxa Ha OCHOBY BpenHocTH IAP. 3a rpadguuku npukas quctpuOylyje Tayaka ca
pasnmuuTUM BpenHoctuMa IAP kxopumrhene cy kapre ca mepuUEHTHINMA Ie pa3auuute 0oje
IpuKasyjy pazauuure BpegHoctu [AP.
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Ha ocnoBy Bpeanoctu [AP, paznukyjy ce Tpu OCHOBHE 30HE KBAJIMTETA Ba3ayXa:

1. ,Hopmanna 30Ha” 3ay3uma IOJpydYja Ha KojUMa je Ba3AyX 4YHCT WIH HeMa
aeposaralema y 3Hauajuujem cteneny (IAP>37.5);

2. 3ona ,,00p0Oe” oOyxBara TMOBPIIMHY Ca YMEPEHUM HHUBOOM 3araljeHoCTH
(12.5<IAP<37.5);

3. ,Jlumajcka mycTuma” 3ay3uMa TEpPUTOPHjYy Ca HAjBUIIMM CTENEHOM 3araleHoctu
Baznyxa (0<IAP<12.5) (Conti and Cecchetti, 2001).

H3pauynasare unoexca anmponozenoz ymuuyaja

Bpennoctu wmnaekca antponorenor yruiaja (enr. Index of Human Impact — IHI)
padyHaTe Ccy 3a CBaKy UCTpaXMBaHy TauyKy IojeanHadno. M3y3erak je monapyyje Panan mianvune
r7ie Ha UICTPAXKMBAaHUM TauKaMa HUCY U3padyHaBaHe BpeaHoctu [HI.

Gombert et al., (2004) ykazyje na IHI Bpenmnoctn nmajy 3a b j1a OKapaKTEPUITy CBAKY
UCTpaXMBaHy Tauyky Kopuctehu cienehe mapamerpe KMBOTHE CpelMHE: CTENEH ypOaHU3aluje
(U- enr. Urbanization), uatensuret caodpahaja (T- enr. Traffic), mokamnu pa3soj (D- enr. Local
developments) u excriozunuja (E- enr. Exposure). Kareropuje ox 1 1o 4 npunucyjy ce cBakom
napaMeTpy Ja Ou mpecTaBuiie TPaAujeHT alTepHanyja (Tao. 5).

Wupexc aHTPONOTreHOT YTHIIaja, pauyyHaT je npema GopMyiu:
IHI=U (T+ D+ E)

Ta6. 5. KBanTuraTiBHA MpOICHA KBAJUTATHBHHUX BapHja0Jid OCHOBHUX IapaMeTrapa >KUBOTHE
cpenune (Gombert et al., 2004)

Hapamempu
Ypoanuzaumja (U) Pypanna obnact CyOypbana mm ypoana
P e P obmact
1 4
. Cnaba uznoxeHoct Behum Jaka nznoxxeHoct Behum
HNuten3urter caodpahaja (T) . .
caoOpahajauiiama caoOpahajauiama
1 4

Hacespena mecra,

Jlokannu pa3soj (D) 3eJieHe NOBPILIKHE
MApPKUH3H 32 ayToMoOuIe
1 4
Excno3unuja (E) NunuBunyanne npeenacte Bpcre | ['pynucane npeenacte
WIH IpBOpEIU BpCTE
1 4
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CrarucTuyka aHajamn3a nmogaTaka

AHanm3a monataka JIOOWjeHMX TEPEHCKHUM HCTPaXXHBambeM BpIIeHA je y3 momoh
BEIITaYKe HEYPOHCKE Mpexe Koja je jako edukacHa y ojapehuBamy oOpazana MmpocTOpHE
mucTpubynuje numaja. Y oBoM panay kopuinhene cy Koxonenose (Kohonen) camoopranuzyjyhe
mane (eHr. Self Organizing Maps — SOM; Kohonen, 1982, 2001), xoje mpenacrasibajy THUI
BEIITaUKEe HEYPOHCKE MpEeXe OJHOCHO HeHaaryiedaaHu anropuram. SOM meToma mpencrasiba
TEXHUKY MOJICJIOBalba M BHU3YeNW3allMje JIMHEPAaHWX ¢ HEJIMHEapHHX Be3a Yy BHCOKO
JMMEH3UOHAIIHOM CeTy IOJaTaka y BUAY HUCKOJMMEH3HOHAJIHOT IPOCTOpa (HEYpOMpExKe).
Camoopranusyjyhe mare pasimkyjy c€ oA APYrHMX THUIIOBA HEYPOHCKMX MpEka 10 TOME IITO
qyBajy MH(OpMaIMjy O TONOJIOIIKUM CBOjCTBMMA yia3a nmoMohy (yHKIHje CyCeTHHX HEypOHa.
KoxoneHoBa Mpeka ce cacTOju OJl M3BECHOI Opoja HEypOHa OJf KOJUX CBaKU CaJpKH CKYI
TEXHHCKHUX (paKTOpa jerHake qTyKUHE Kao yiaa3HU BekTop moaaraka. Ctpykrypa SOM-a cactoju
ce O] YJIa3HOT W M31a3Hor cioja (ci. 15).

[Topauu ce yHoce y aHanu3y nomohy yiaa3zHe MaTpulle. Ya3Ha MaTpULa 3a IPUKa3UBabe
IIPOCTOpHE TUCTpHOYIIKje JInIlaja cacTojana ce of 75 penosa (McTpaxuBaHe Tauke) U 88 KOJIOHA
(rakconn). Hakon yHomema nojaraka y SOM myrem yna3He MaTpulle IMOYMEE IPOLEC
TpPEeHUpama MpeXe KOjH Ce 3aCHHBA HA CEKBEHIIMjaJJHOM YKJbYYHBAHYy CBAKOT YIIA3HOT BEKTOpa
(TakCcOH) y MpPEXy, KOjU Ce€ MpeciuKaBajy y oapeheHe HeypoHe m3ina3zHe mpexe (popmupajyhu
KapaKTepHCTHYaH MOJAEN Tojaraka. Y ToKy paga KoxoHeHOBe Mpexke y3uma ce IO jenHa
WHCTaHIa nojataka. CBaku HeypoH ojnpehyje Eykimnacko pacrojame m3mel)y cBor TpeHyTHOT
BEKTOpa TS)KUHCKHX (pakTopa M BpeIHOCTH JaTe WHCTaHIE Nojaraka. HeypoH 3a koju je oBO
pacTojame HajMame OJ] CBUX Y MPEXKH Ce Mporiiamiasa 3a ,,obeauuka”’. MHcTaHa nojgataka je
HajOMrKa TPy WHCTAHIM 3a KOj€ je UCTH ,,To0eqHuK UCTH HeypoH. Camoopranusyjyha mara
ce MOKE MHTEPIIPETUPATH Kao CKyNl HEypOHa, O/ KOjUX CBaKU IPEJACTaBiba IO jeTHY TPYITy
rmojaraka, MpW YeMy IMOoJaTaK TMpHUIlaja OHOj TPYNMU Koja je TMpeAcTaB/beHa HEYPOHOM
,no0emqaukoM”. CBaku W3JIa3HM HEYPOH HOCH ojJpeheHu Mozen HCIUTHBAHUX IOJaTaka.
W3na3Hu cnoj yiHe U3NIa3HU XEKCArOHAJTHH HEYPOHU OPraHW30BAaHU Yy BUAY ABOAMMEH3UOHAITHE
pemerke. [lo 3aBpHIeTKY TpeHUpama Mpeke, CBU JIOKAIUTETH JIOJEJbEHU Cy OAroBapajyhum
HeypoHuma. Peszomyninja SOM Mpesxe 3a oBy aHanu3y je 7 x 6.

Kako SOM ananu3a He mnpukazyje CTATUCTHYKE WHIMKAIMje BpPCTa OJIIOBOPHUX 3a
oJIBajame KiacTepa, crposeneHa je npumena IndVal merone (enr. the Indicator Values; Dufréne
and Legendre, 1997). [la 6u ce unmeHTuduUKOBaNe 3Ha4YajHe BpcTe ca BpeaHoctuma IndVal
napametrpa Behum ox 25%, npumemeH je Monte Carlo Tect 3navyajaoctu ca 1000 nepmyranuja.
TakBe BpCTe Cy penpe3eHTATUBHE 3a TpyNy JIOKAIMTETa ca pPEJaTHBHOM (PPEKBEHIIOM U
rycTuHoM He MawoM 011 50%. Bpcte koje umajy IndVal Bpennoct mamy ox 25%, a cTaTUCTHUKU
cy 3navajue (p<0,05), mpeacraBibajy TaKCOHE KOjU Cy BaxkHH 3a rpymy. OBe Bpcte 00e30ehyjy
noaatHe HMH(poOpMalMje O IpyNH, ajld HHUCY pENpe3eHTAaTHUBHE, jep HMMajy HHCKE BPEIHOCTH
penatuBHe (pexBenne. Anammza IndVal meroxe je cmposenena xopumhemem PC-ORD 4.0
nporpamckor naketa (McCune and Mefford, 1999)

38



Ceemaana Pucmuh

Loxmopcka Jucepmauuja

sU, O
Y3opuu oL 9
su, O

YnasHu cnoj

Bpcte (X))
= [, @)
2 @)
O ..... O

Ca. 15. Ctpykrypa camoopranusyjyhe mame (Chon, 2011).
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MeTtoa0/10rHja HCIUTHBAKA OMOMEUIIMHCKOT MOTEHIUjaJIa JIuIIaja

OpnaOpane Bpcre numaja (Tad. 6) Koje cy kopuimheHe 32 UCIMTUBAKE PA3THUYUTHX
OMOJIONIKMX aKTHBHOCTH OCYILIEHE Cy Ha Ba3qyXy, Ha COOHOj TemmepaTypu M UyBaHE Y
nanupHUM BpehamMa Ha TaMHOM U CyBOM MeECTy J0 MOMEHTa eKcTpakiuje. ExcrpakTtu ce
yyBajy Ha JlemapTmaHy 3a Ouojorujy u exoiorujy, IIpupogHo-maTemaTHukor gaxyiarera y

Kparyjesiy (DBFS).

Tab. 6. JIucta BpcTa nuIaja KOpUIIheHUX 3a UCIIUTUBAKE OUOJIOMIKUX aKTUBHOCTH

JInmaj Kon Jlokasurer T'onuna
Y30pKOBamha

Cladonia coniocraea (Flérke) Spreng. DBFS 84 [Tposom Gama 2013

Cladonia fimbriata (L.) Fr. DBFS 85 | Ilponom Oama 2014

Cladonia foliacea (Huds.) Willd. DBFS 86 Kypmymnmjcka 2013
Oama

Cladonia furcata (Huds.) Schrad. DBFS 87 | JlykoBcka 6ama | 2012

Cladonia ramulosa (With.) J.R. Laundon DBEFS 88 | Pagan mmanuna | 2014

Cladonia rangiferina (L.) Weber ex F.H. Wigg. DBEFS 89 | Ilponom Oama 2013

Cladonia subulata (L.) Weber ex F.H. Wigg. DBFS 90 Kypmrymnujcka 2012
Oama

Lepraria incana (L.) Ach. DBEFS 91 Pagan mmanmna | 2015

Melanelixia fuliginosa (Fr. ex Duby) O.Blanco, A. | DBFS 92 | Pagan mnanuna | 2013

Crespo, Divakar, Essl., D. Hawksw. & Lumbsch

Melanelixia glabra (Schaer.) O. Blanco, A. Crespo, | DBFS 93 | Pagan mianuna | 2014

Divakar, Essl., D. Hawksw. & Lumbsch

Melanelixia subaurifera (Nyl.) O. Blanco, A. DBFS 94 | [Iponom Oama 2013

Crespo, Divakar, Essl., D. Hawksw. & Lumbsch

Peltigera rufescens (Weiss) Humb. DBFS 95 | JlykoBcka Oama | 2012

Pertusaria amara (Ach.) Nyl. DBFS 96 | IIposom Gama 2015

Physcia semipinnata (Leers ex J.F. Gmel.) Moberg DBFS 97 Kypmymnmjcka 2013
Oama

Platismatia glauca (L) W.L. Culb. & C.F. Culb. DBFS 98 | Pagan mmanuna | 2014

Pleurosticta acetabulum (Neck.) Elix & Lumbsch DBFS 99 | JlykoBcka 6ama | 2014

Ramalina fastigiata (Pers.) Ach. DBEFS 100 | JlykoBcka 6ama | 2012

Ramalina fraxinea (L.) Ach. DBEFS 101 | JlykoBcka Oamwa | 2012
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KapakTrepucruke nzadpaHux BpcTa Juiaja

Cladonia coniocraea (Florke) Spreng.

Classis: Ascolichenes
Subclassis: Gymnocarpeae
Ordo: Lecideales

Familia: Cladoniaceae

Species: Cladonia coniocraea

o ettt B o -

Ci. 16. Cladonia coniocraea

[Tpumapuu Tamyc y Buay Jbycnuua. CekyHIapHM TalyC 4YMHE IOJELHje, Koje Cy
nojelMHavYHe, BUTKE, MpemMa BpXy ce Omaro cyxamajy. llomemmje Bucuue on 1 mo 2.5 cm,
CHBO3€JIEHKacTe 00je, y BIQXHOM CTamy YEeCTO H3pa3uTo 3elieHe 0oje. YTIaBHOM, IMOCYTe
MPAIIKacTUM copeaujama. ArmoTtenuje perke, OpaoH 0oje, Ha BpxoBuMa nojaenuja. Llupoko
pacnpoTpameHa Ha 3eMJBUINTY, JIpBehly oOpacioM MaxOBHHOM, Ha TPYJIHM MambeBUMa U IIpe
cBera y ocHoBH jpBeha. AkTuBHa cyrncTanua: fumarprotocetraric acid (Culberson, 1969).

Cladonia fimbriata (L.) Fr.

Classis: Ascolichenes
Subclassis: Gymnocarpeae
Ordo: Lecideales

Famailia: Cladoniaceae
Species: Cladonia fimbriata
S

Ca. 17. Cladonia fimbriata

[Ipumapuau Tanyc spycnact. [lomennje gecto ox 2 10 3 cm BUCOKE, MWJIMHIAPUYHE, HA
BpXy C€ Harjo TMpoIIupyjy, CHBE, CHBKAacTe€ WWJIM 3€JIEHKacTe 0o0je, MOTHYHO IOKPHBEHE
OpanrHacTHM copeaujaMa. AMOTeluje 10cTa yecte, ceaehe wim Ha KpaTKuM Jpiikama. JKueu Ha
3eMJBHMINTY, M3Mel)y MaxOBHHA, Ha CT€HaMa, y OCHOBH cTabajia, Ha OOOPEHHM TPYIMIIHUMA.

PenaTuBHU je MHAMKATOp YKCTOT Ba3ayxa. AKTHBHA CyIcTaHIa: atranoric acid, fimbriatic acid u
fumaroprotocetraric acid (Culberson, 1969).
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Cladonia foliacea (Huds.) Willd.

Classis: Ascolichenes
Subclassis: Gymnocarpeae
Ordo: Lecideales

Familia: Cladoniaceae

Species: Cladonia foliacea

Ca. 18. Cladonia foliacea

[TpumapHu Tadyc NPUIMYHO KpymaH (A0 2 cm JyXHHE) ca 0a3aJHUM CKBamyjama.
PexxmeBn 1yOOKO ype3aHH M W3YKEHHU, BUIJBUBO IMOBHjE€HA Ha rope. 3eleHe 10 KYyTO3eJIeHe
00je ca Topme CTpaHe, HAPOUYUTO Kaja Cy y CBeXeM cTamy. Hammuje pexxmeBa 01e0 xyTte 0oje.
[Topennje U3y3eTHO peTKe M HEyNaJJbUBE, HEMPABHIIHOT 00JMKa. AmOTeruje OpaoHKacTopo3e
00je, kazma cy cBexe. YecTo je mpucyTHa Ha MEIIYaHUM WM KPeUmhadyKUM TepeHHMa. AKTHBHA
cyrcrania: usnic acid, atranorin u fumarprotocetraric acid (Culberson, 1969).

Cladonia furcata (Huds.) Schrad.

Classis: Ascolichenes
Subclassis: Gymnocarpeae
Ordo: Lecideales

Familia: Cladoniaceae

Species: Cladonia furcata

Ca. 19. Cladonia furcata

[Tpumapuu Tamyc ce jaBba y BUAY JbYCIHIIA, a CEKYHIIapHU Tanyc kOyHacT. CekyHaapHU
Tagyc 4YWHE TMOJeNHje Koje cy pasrpaHarte, BucuHe a0 10 cm. boja momeumja Bapupa on
CUBKAcTO3eJieHe /10 OpaoH. AmorTelyje ce peTko odpasyjy, OpaoH 0oje, cUTHE W Haja3e ce Ha
BpxoBuMa rpaHa. ®uroOMoHT je anra u3 poaa ITrebouxia. Pacte Ha 3eMJbHINTY, CTEHaMa, pehe Ha

TpysioM npBehy. AKTHMBHA cCyIcTaHia: atranorin, fumarprotocetraric acid, wu ascorbic acid
(Culberson, 1969).
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Cladonia ramulosa (With.) J.R. Laundon

Classis: Ascolichenes
Subclassis: Gymnocarpeae
Ordo: Lecideales

Familia: Cladoniaceae

Species: Cladonia ramulosa

Ca. 20. Cladonia ramulosa

IToneuuje 3enenoOpaon 60je. Beoma npomenssuBor msrieaa. Omimkyje ce MpucycTBOM
OpOjHHX, KPaTKUX M YCIPAaBHHUX TPaHa WJIM HEMPABHIIHUM, ACUMETPUYHUM TMPOIIUPEHUMA KOje
Cy Ha uBHMIaMa pasrpaHare. Ilo moBpmmHM oOsokeHe MaiuM OpajaBullama, IOHEKaja ca
ckBamyinama. Copeayje HUCY TIPUCYTHE WIIU CY jaKko peTke. bazanHe ckBamysie mMaiie M ype3aHe.
ArmoTenje cy 4ecTto MpUCyTHE, po3e 1o IpBeHocMmehe 0oje, mpcrenactor obmmka. [lIupoko
pacmpocTpameHa Ha  JEeTpaupaHoOM, TPECeTHOM  CTaHMINTY. AKTHBHA  CyIICTaHIA:
confumarprotocetraric acid, fumarprotocetraric acid, homosekikaic acid, protocetraric acid u
sekikaic acid (Culberson, 1969).

Cladonia rangiferina (L.) Weber ex F.H. Wigg.

Classis: Ascolichenes
Subclassis: Gymnocarpeae
Ordo: Lecideales

Famailia: Cladoniaceae

Species: Cladonia rangiferina

Ca. 21. Cladonia rangiferina

[Momenmje ycmpaBHe, Oene mo Onemo cuBe 0oje MPU OCHOBH, JIOK Cy TOPHH JCIOBH
MypIypHOCHBE 00j€ U CBETJIMjM KaJla Cy CYBH U T0CTajy OpaoH Ha camMuM BpxoBuMa. [ panuuiie
CH@)XHO TMOBHUJE€HE Y jeJJHOM CMepy, NMPHU BpPXY ce IpaHajy Ha 4eTupu BpuiHe. Bucuue ox 50 mo
120 mm wu mmpune ox 0.8 go 1.8 mm. [Muxkauauje mane u O6paoH Ooje. AmMoTerHje PETKO
MpUCYyTHE, HAa BPXOBUMa TpaHumila, Opaon 0Ooje. [lIlupoko pacnpocTpameHa BpcTa, Hajlla3u ce Y
BHUJly TPOCTHPKE Ha 3eMJbUINTy, u3Mel)y MaxoBuMHaA. AKTHBHA CYIICTaHIA: atranorin,
fumarprotocetraric acid u protocetraric acid (Culberson, 1969).
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Cladonia subulata (L.) Weber ex F.H. Wigg.

Classis: Ascolichenes
Subclassis: Gymnocarpeae
Ordo: Lecideales

Famailia: Cladoniaceae

Species: Cladonia subulata

Ca. 22. Cladonia subulata

[Tpumapuu Tanyc ckBamynosaH. CkBamysne ayradke on 1 1o 4 mm, a mmpoke ox 1 g0 6
mm. [logenuje o6mine, Bucune oa 15 mo 50 mm, a aebspune ox 1.5 1o 4 mm, HerpaHaTe WK
cnabo rpanare. [logemnmje Oiiemo cuBe M0 CHBKAcTo3elieHE 0oje, MPU BPXYy C€ MPOIIHPY]Y.
Anotenuje petke. [lukHuaMje Ha BPXOBUMA MIMJBAaTHX TOJIEIIM]ja, OBAJHOT J0 KyMacTor 00JIMKa.
Bpcra Cladonia subulata pacte Ha TpeceTHOM 3€MJBMINTY. AKTHBHA CYICTaHIA:
fumarprotocetraric acid (Culberson, 1969).

Lepraria incana (L.) Ach.

Classis: Deuterolichenes

Species: Lepraria incana

. & ¢ Lk
Ca. 23. Lepraria incana
Tanyc nudysaH, mpamkact, KopacT. boja Tamyca Bapupa O 3€J€HKAaCTOCHBE, CBETIIO
cuBe JI0 IutaBuyacte. Lepraria incana ce Moxke HahM Ha KOpH alMJA0(QUIHUX JUCTOMAJHUX U
YEeTHHAPCKUX JpBEHACTUX BpcTa. AKTMBHa cyrcranna: divaricatic acid, nordivaricatic acid,
zeorin u atranorin (Culberson, 1969).
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Melanelixia fuliginosa (Fr. ex Duby) O.Blanco, A. Crespo, Divakar, Essl., D. Hawksw. & Lumbsch

Classis: Ascolichenes
Subclassis: Gymnocarpeae
Ordo: Lecanorales
Familia: Parmeliaceae

Species: Parmelia glabratula’

Ca. 24. Parmelia glabratla

Tanyc ¢onmosan, npeunuka o 7 no 10 cm. PexmweBu kpatku u 3a005beHH, pehe
u3aykeHu. ['opma nmoBpuMHa 6J€10 MaciauHAcTO3eNleHe, OpaoH WM TaMHOLPBEHKACTOOpaoH
6oje. Crapuju jgenoBu Taiyca ,,IPECBYYCHH TYCTUM, OapIIyHACTHM, UUJIUHAPUYHUM JI0
pasrpaHaTUM U3HJIMjaMa, KOje 0CTaBJbajy Oelie 0KUIbKE Kaja ce YKIOHE. ATIOTeIHje TOBPEMEHO
MPUCYTHE Ca LPBEHKACTOOPAOH JMCKOBHMA, O 6 mm mpedyHuka. Pacte Ha KOpH JAPBEHACTHX
Owbaka WJIM Ha CHJIMKATHUM cTeHama. AKTHMBHA cyrcranna: lecanoric acid u skyrin (Culberson,

1969).

Melanelixia glabra (Schaer.) O. Blanco, A. Crespo, Divakar, Essl., D. Hawksw. & Lumbsch

Classis: Ascolichenes
Subclassis: Gymnocarpeae
Ordo: Lecanorales
Familia: Parmeliaceae

Species: Parmelia glabra’

Ca. 25. Parmelia glabra

Tamyc nmucracTor Tuma, MpUpacTao 3a MOJUIOTY WK 0Jaro M3IWTHYT Ka nepudepuju,
npeunuka o7 11 mo 15 cm. PexxmeBu kpaTku, OKpyriu 10 6Jaro U3Iy>KeHH, TJIATKU WK 0Jaro
HabopaHu. MacnuHacTo3eneHe 10 TaMHOOpaoH 0oje, MoHekaa ca mpuMecama xyhkacre u
LpBEHKacTe. AmMoTeruje 4yecte, 1o 8§ mm mnpeyHuka. [lukauaMje yecte. AKTUBHA CYIICTaHIA:
lecanoric acid (Culberson, 1969).

1 .. ..
XOMOTHIICKY CHHOHUM BpcTe Melanelixia fuliginosa

2 ..
XOMOTHIICKH CHHOHUM BpcTe Melanelixia glabra
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Melanelixia subaurifera (Nyl.) O. Blanco, A. Crespo, Divakar, Essl., D. Hawksw. & Lumbsch

Classis: Ascolichenes
Subclassis: Gymnocarpeae
Ordo: Lecanorales

Familia: Parmeliaceae

Species: Parmelia subaurifera’

Ca. 26. Parmelia subaurifera

Tamyc poseracT WiIM HempaBwiaH o 5 10 8§ cm BEJIMKH, MaclMHACTO3eJeHE [0
TaMHOOPaoH, 000jeH CIMYHO MOJJIO3H, YECTO Cjaju, YBPCTO MPWICIIJBEH 3a CYICTpaT, AYyOOKO
ype3aH. be3 copenuja, yecto cy nmpucytHe u3uavje u anorenuje. M3umuje oOMuHO TpynucaHe y
LIEHTPY Talyca, ucte 0oje kao u Tanyc. Jloma cTpaHa y CpeUHHU IpHa, HAa MBHIIaMa CBETIH]a,
cjajua. Pacte Ha KOpHW pa3IMUUTHX APBEHACTHX BpPCTA, HAPOUMTO HA MamHUM rpaHama, pehe Ha
creHama. MlHaukaTop yncTor Ba3ayxa. AKTuBHa cyrncTania: lecanoric acid (Culberson, 1969).

Peltigera rufescens (Weiss) Humb.

Classis: Ascolichenes
Subclassis: Gymnocarpeae
Ordo: Cyanophilales

Familia: Peltigeraceae

Species: Peltigera rufescens

Ca. 27. Peltigera rufescens

Tanyc nucrtactor tuma ox 5 no 15 cm mpeuyHuka. ['opwkba NMOBpIIMHA CBEXEr Talyca
OpaoH mim cuBOOpaoH 0oje, a Kaja je Tajdyc CyB IemejbacTocuBe je 0oje, 0e3 m3mmuja u
copenuja. PexmeBu riaatku M u3aykeH, Ao 10 mm mwupuHe M IyXUHE 10 5 cm, 4YecTo
JMXOTOMO pasrpaHatu. Menyna Oena, ca jgabaBo McHperiMTaHuM xudama. J[oma NOBpLIMHA
Tajyca CBETIOOpaoH 1O KpeMm Ooje. AmoTenuje uyecTo NMPHUCYTHE, M3AY)KEHE, Hajlaze ce Ha
pexmeBuMa. Pacte m3mel)y MaxoBHHA WITH HA TOJIOM TITY.

1 .. .
XOMOTHIICKYA CHHOHUM BpcTe Melanelixia subaurifera
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Pertusaria amara (Ach.) Nyl.

Classis: Ascolichenes
Subclassis: Pyrenocarpeae
Ordo: Verrucuriales
Familia: Verrucariaceae

. . .
Species: Verrucaria faginea

Ca. 28. Verrucaria faginea

Tamyc cuBe 0oje, KOpacTOor THIIA, YE€CTO MaprUHAIHO 30HHMpAH, 3axBaTa OOWMHE
noBpmHe. [lpucytHe kpyxHo rpynucane Oene copeauje. Amnoreuuje petke. [llupoko
pacnpocTpameHa BpcTa M yoOM4YajeHa Ha KOpH JMCTOmaaHor japBeha. AKTHBHa CyICTaHIIA:
picrolichenic acid, protocetraric acid u atranorin (Culberson, 1969).

Physcia semipinnata (Leers ex J.F. Gmel.) Moberg

Classis: Ascolichenes
Subclassis: Gymnocarpeae
Ordo: Caloplacales
Familia: Caloplacaceae

Species: Physcia semipinnata

Tamyc nucractor Tuma, CBETIOCHUBE 00j€, Ca YCKUM U UCIYITYCHHM PEKHEBUMA, KOJU CY
OTpaHWYEHH JAyTuM, YHAJJbUBUM MapruHanmHuM mwindjama. Copeadje cacBUM  OJICYTHE.
Amnotenuje ca aedenmum 006010M, TaMHOOpaoH ©6oje. Pacte Ha Kopu JTUCTOMAHUX JAPBEHACTHX
Bpcra. Hema naeHTH(PHUKOBaHUX CEKYHIApHUX METa0OMTa.

1 .
XOMOTHUIICKH CHHOHUM BpCTC Pertusaria amara
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Platismatia glauca (L.) W.L. Culb. & C.F. Culb.

Classis: Ascolichenes
Subclassis: Gymnocarpeae
Ordo: Lecanorales
Familia: Parmeliaceae

Species: Cetraria glauca’

Ca. 30. Cetraria slauca

Tamyc nucracTor THIA, KpYyIMaH, 3€JIEHKACTOIIaBe A0 OpaoH 0o0je, ca yCIpaBHUM
copenvjama wiu u3uadjama no usunama. Copeauje mpBOOMTHO Oeie M rpaHylapHe, TMOHEKa[
noctajy Opaon 0oje. Amorenuje perke. Pacte Ha kopu anuaoQWIHMX JPBEHACTUX BPCTA.
AKTHBHA cyricTaHna: atranorin, chloroatranorin u caperatic acid (Culberson, 1969).

Pleurosticta acetabulum (Neck.) Elix & Lumbsch

Classis: Ascolichenes
Subclassis: Gymnocarpeae
Ordo: Lecanorales
Familia: Parmeliaceae

Species: Parmelia acetabulum’

Cia. 31. Parmelia acetabulum

Taxyc poseract wim HenpaBwiiad, Beauku 10 20 cm, neGeo, TBpA, KOXKACT, CUBKAcTe,
CHBO3€JIEHE WM 3esIeHOOpaoH Ooje. PexmweBH y LIEHTpY Tallyca MONPEYHO HaryxsaHd. bes
copenuja u u3uanja. Anoremnuje yecte. J[oma cTpaHa 1pHa ca pu3MHUjamMa, a Ha UBUIIaMa 3HATHO
CBETIMja ca mojacoMm, Oe3 pusuHuja. KuBu Ha kopu apBeha. MHaukaTop 4ucTOr Basayxa.
AkTHBHA cyricTaHIa: atranorin u norstictic acid (Culberson, 1969).

1 : .
XOMOTHIICKYA CHHOHUM BpcTe Platismatia glauca
2 .
XOMOTHIICKH CHHOHUM Bpcte Pleurosticta acetabulum
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Ramalina fastigiata (Pers.) Ach.

Classis: Ascolichenes
Subclassis: Gymnocarpeae
Ordo: Lecanorales
Familia: Ramalinaceae

Species: Ramalina fastigiata

Ca. 32. Ramalina fastigiata

Tanyc xOyHacTor Tuma, 3ejeHe (Kaja je BiaxkaH) 10 cuBe 0oje (kana je cyB). M3aurayr
niu Bucehu, Beoma pasrpaanat. Anorenuje cy 6ene u yayospeHe oK Cy Milajie, a Kaja cy 3pelie
MOCTajy paBHE M UcHymueHe. ['paHe cy paBHE M NpEeKpHBEHE BEIUKUM OpojeM pyra u Opasna.
Ackocriope cy OyOpexkactor obnuka, Hajueme numensuja 10 x 6 um. Ramalina fastigiata je
BeOMa OCeTJbMBa Ha 3araljeme Ba3ayxa, a je jako 100ap MHAMKATOp YUCTOT Ba3ayxa. Pacre Ha
cTabauMa M rpaHama JIpBeHACTUX BpcTa. Moxke ce Hahu W Ha cTeHamMa. AKTHBHA CYICTaHIIA:
usnic acid (Culberson, 1969).

Ramalina fraxinea (L.) Ach.

Classis: Ascolichenes
Subclassis: Gymnocarpeae
Ordo: Lecanorales
Familia: Ramalinaceae

Species: Ramalina fraxinea

Ca. 33. Ramalina fraxinea

Tamyc 3emeHocuBe 0Ooje, Bucehu, y BHIy TpaHUMIIA KapaKTEPUCTUYHOT OOJIMKA.
[Tojenqunaune rpaHe mmajy HabopaH u3riej. AmoTenHje KOHBEKCHE M Haja3e ce Iy HBHUIIA
rpaHa WM Ha OCHOBU. MHAMKATOp ynCcTOr Bazayxa. AKTHBHA CYIICTaHIA: usnic acid y KopTekcy
(Culberson, 1969). Hema nneHTnhUKOBaHUX CEKYHAAPHUX METabOIHTA.
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Excrpakumnja

ExcTpakTu Marepujana Juiaja HampaBjbeHM cy y JlaGoparopuju 3a MHKOJIOTH]Y,
[Mpuponno-matematnukor ¢akynrera y Kparyjesuy. I[IpoydaBame OHOJOIIKE aKTUBHOCTH
n3abpaHuX BPCTA JIUINAja, H3BEACHO j€ Ha MPETXOAHO HANPAaB/FEHUM allETOHCKUM €KCTPAKTHMA.

Ilpunpema ayemonckoz excmpakma uzadpanux epcma auwiaja: OCYIIEH Ha COOHOJ
TeMIepaTypu a motoM u GuHO ycurmeH Martepujan smmaja (100 g) nmpemusen je ca 300ml
arieroHa y Soxhlet amapary (Kimble Chase) y Bpemeny on 4 yaca Ha TeMIiepaTypu HUXKO] O
Tayke KJbydama pactBapada (56.5°C). JlobujeHn excTpaktu cy GuiaTpupanu Kpo3 punrep namup
(Whatman No. 1) a 3aTUM KOHIICHTPOBAHU IO CHIP)KEHUM IIPUTHCKOM Ha POTAIMOHOM BaKyyM
ynapuBauy (IKA) Ha TemmepaTypu HMXKO] OJf Tauke Kibydama pactBapada (Lin et al., 1999;
Gulcin et al., 2010).

HN3o0n0Bame MeTa00IMTA JTHILIAJA

CupoBU €KCTpaKTH KOjU Cy JOOWJEHHM EKCTPAaKI[MjOM pa3BOjEHH CY Ha TaHKOM CJIOjY
cwmka rena TLC (Si0,-G). KBaHTUTaTUBHO 0O/1Bajare CYNCTaHIIM U3BPIIEHO j€ TpernapaTUBHOM
xpomatorpadujom Ha SiO,; (twioya 20 x 40 MN-Cunuka ren P/UV,s4 ca CaSOy, nebspuHa ciioja
1,75 mm), y cuctemy pactBapada TojyeH/ muokcan/ cupherna kucenuna: 90:25:4. M3onoBane
CYIICTaHIlE Cy TMpeKpucTajgrucaHe M TMOHOBO pa3aBojeHe Ha TLC-y u wuaeHtudukoBaHu
criektpockonckoM axamusoM (IC- mudpanpsena crexkrpockoruja, H'- NMR crekTpockoruja u
MS- maceHa CieKTpoMeTpHja).

W3onoBane cynicranie uyBane cy Ha -20°C. PacTBopu pasnuuuTHX KOHIEHTpAIM]ja
nobujenu cy pactBapamem y 5% DMSO.

Hcnumuearwe anmumukpoone akmuenocmu
TecT MUKPOOPraHU3MH

AHTHOaKTEepHUjCKa U aHTU(YHTAIHA AKTUBHOCT M3a0paHUX BPCTA JIMIIAja KA0 U BbUXOBHX
M30JI0BAHUX MeTaboJIMTa, UCIIUTUBAHA je Y OJHOCY Ha meT BpcTa Oaktepuja u 10 Bpcra ribuBa,
KOjU CY BPJIO YECTO M Y3POUHHIIU PASIUIUTUX 000JbCHHA.

AnTHOaKTepHjcKa aKTUBHOCT MCIUTHBAHA j€ y OJHOCY Ha IpaM-TIIO3UTHBHE OakTepuje:
Bacillus cereus (ATCC 11778), B. subtilis (ATCC 6633) u Staphylococcus aureus (ATCC
25923); u rpam-HeratuBHe Oakrtepuje: Escherichia coli (ATCC 25922) u Proteus mirabilis
(ATCC 12453).

AnTH(YHraNHa aKTUBHOCT WCIUTHBAHA j€ Yy OJIHOCY Ha clejaehe BpcTe TJbUBa:
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), P. chrysogenum (ATCC 10106).

KyaruBanmja Mukpoopranusama

bakrepuje koje cy kopumtheHe 3a norpede MCIUTHBaKbA aHTHOAKTEPH]jCKE aKTUBHOCTU
eKCTpakaTa H3abpaHHMX BpCTa JIMIIAja M HUXOBHX H30J0BAaHMX CEKyHIAapHUX MeTaboiuTa,
notudy u3 Amepuuke kosiekiyje yzopaka kyntypa (ATCC). bakrepujcke KynType oapiKaBaHe
cy nHa momnorama Miiller Hinton arap u xpansbuBu arap (Topmak, beorpam) na 4°C u
CYOKYJITHBHCAHE TIETHAECTOIHEBHO.
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WHokynymu cy nobujeHu o KyaTypa Koje cy nakyoupane 24h na 37°C na Muller Hinton
arap IOJUIO3M M JOTepaHe pa30iakuBambeM CTEPUIIHOM JECTHIIOBaHOM BoaoM mpema 0.5
McFarland craunapay Ha npuGmkaol0® CFU/ml (Ta6. 7).

Tab. 7. Kapakrepuctuke McFarland Crannapna

McFarland Crannapa 0.5 1 2 3 4
1.0% bapuym xnopun (ml) 0.05 0.1 0.2 0.3 0.4
1.0% CymmopHa kucenuHa (ml) 9.95 9.9 9.8 9.7 9.6

[puGmmxHa rycruna hemmja (1X10°

CFU/ml) 1.5 3.0 6.0 9.0 12.0

% Tpancmucuja (Ha TaJacHoOj Ay>KUHU

021 600 nm) 74.3 556 356 264 215

Arncop0baniia (Ha TaJlaCHOj TYKHUHH O]

600 nm) 0.132  0.257 0.451 0.582 0.669

Tectupane BpcTe TJbUBa MOTHYY U3 AMepuiKe Kojekirje y3opaka kynrypa (ATCC) u u3
Muxkoteke, Mukojoike jabopatopuje Jlemaprmana 3a Ouosorujy, I[IpupomHo-maTemMaTHUKOT
dakynrera, Yausep3uteta y Kparyjesiy. Kynrype ripbuBa yyBaHe ¢y Ha KPOMITUP JEKCTPO3HOM
(PD) arapy u Sabourad dextroze (SD) arapy (Topnak, beorpan) na 4°C u cyOkyiaTuBHCaHE
METHAECTOIHEBHO.

VY ToKy ucnMTHBaWka aHTH(YHTaJIHE aKTUBHOCTH CYCIIEH3Hja CIOpa IJbHBa MpUIPEMaHa
je on 3 mo 7 mana crapux Kyntypa rajenux Ha 27°C Ha PDA moanosu. I'yctuna cycnensuje
cnopa oapehuBana je cnekrpodoromerpujcku Ha 530 nm. Criope Cy HcHHMpaHe ca CTEPUITHOM
JCCTHIOBAHOM BOIOM U pasOmaxuBame o mnpuGmokeo 10° CFU/ml, mo meromumm
npenopydenoj og NCCLS (National Committee for Clinical Laboratory Standards M 38 - P,
1998).

OnpehuBame MUHUMAJIHE HHXHOMTOPHE KOHLIEHTpPaLje

OcCeTJbUBOCT PA3MYUTUX BPCTa MHUKpPOOpPraHM3aMa TMpeMa aleTOHCKUM EeKCTPaKTHMa
WCIUTHBAHUX BPCTA JIMIIAja, KA0 ¥ M30JIOBAaHUM CYIICTaHIIaMa JIMIlIaja BpIIeHA je oapehuBamem
MUHUMaiHe WHXHOUTOpHe KoHueHTpanuje (MIC) mukpoaunymnuonom metonom (Sarker et al.,
2007). MukpoamtyiimoHa MeTojia je Op3a, OCeTJbUBA, PEIAaTUBHO jeTHHA, MOy3/laHa U TIOMOhy
Be je wMoryhe yTBpAUTH MUHUMAJIHE WHXUOUTOpHE U OaKTepUIIMIHE KOHIICHTpAIje
AHTUMUKPOOHHUX areHaca.

VY OynapunhumMa MUKpPOTHTAp IUI0Ya KOje Cy KOpHIINeHEe Yy eKCIIEPUMEHTY J10aTo je 10
100 pl Oyjona (Muller Hinton 3a 6aktepuje u SD 3a rspuBe). Y npBu pea moxato je 100 pl
eKcTpakTa ojpeheHe TOueTHE KOHIIGHTpAIlMjeé U HampaBJbeHa j€ cepHuja JIBOCTPYKHUX
pazonaxema. [lotom je y cBe OyHapuumhe y KOjuUMa CMO HCIIUTHUBAIN aHTHOAKTEPU]CKY
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aKTUBHOCT M y KOjUMa ce Haja3u mojjora 3a Oakrepuje, nomato 10 pl pactBopa peca3zypuHa
npunpeMsbeHor pactsapameM 270 mg pecazypuna y 40 ml crepunne nectunoBaHe Boje. Ha
Kpajy y cBe OyHapuuhe monato je 10 pl ogrosapajyher nnokymnyma. Hakon nHOKynamnuje mioue
cy uakyoupane 24 h na 37°C (6axtepuje), onnocHo 48 h Ha 27°C (rpuse).

MIC je onpehena Bu3yeHO Ha OCHOBY KOHCTAaHTOBama pacTa rJbMBa WU IPOMEHOM 00je
pecasypuHa, Kaja je y muTamy Impahewme pacta Oaktepuja, ¢ 003UpOM Ja je HajHIKA
KOHIIEHTpaIlfja Mpu KOjoj He J0ja3u J0 poMeHe 0oje pecazypuna nedpunucana kao MIC (eq. 34
u 35). Pecasypun ciyxu Kao MHAMKATOP NeNHjCKOT pacTa KOjU C€ KOPUCTH Y MHOTHUM JPYTHUM
TecToBMMa. Y OKCHJIOBAaHOM OOJIMKY pecasypuH je miaBe 0oje W Huje (iayopecleHTaH HHUTH
TOKCHYaH, T€ U3 TOT pa3jiora uMa BEJIUKY MpUMeHy. Y TpUCYCTBY henujckor pacra, IeloBameM
henmjckux okcuaopenykTasa, peaykyje ce y diyopecieHTaH pe3opyduH KOju je pyKudacrte
60je.

Kao mo3utnBHAa KOHTpOJIa 3a MHXUOUIM]Yy pacTa OakTepuja KOpHIINEH jeé aHTHOMOTHK
CTPENITOMUIIMH, a 3a HWHXUOWIM]y pacTta TJbMBa AHTUMUKOTHK KETOKOHa3oJ. Takohe je
MOCTaBJbEHA U MO3UTHBHA KOHTPOJIA KOja je caapikaja MoaJIory ca MUKpOOpraHu3MuMa Jia Ou ce
MpaTHO IHMXOB HECMETaH pacT. YTOpPEIo ca THUM, IOCTaBJbE€HA j€ W HeraTHMBHAa KOHTPOJIA Ha
yTHIIaj pacTBapaya.

Ca. 35. MuUKpOIUITYIIHOHU METOI- M3TJIe]] MUKPOTUTAp TUI0YEe HAKOH UHKYOaI1uje (TJbUBE)
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Hcnumuesarme anmuoxcuoamusHe aKmueHoCmu

Nuxuduuuja DPPH pagnkana

AHTHOKCHJIATUBHA aKTUBHOCT JIMINIAjHUX eKCTpakara oapehena je mogudpukoBanum (1,1-
diphenyl-2-picryl-hydrazil) DPPH Tectom (Ibanez et al., 2003; Dorman et al., 2004). Cmermia
metaHosHor pactBopa DPPH panuxana xonuentpanuje 0.05 mg/ml u numajHuX ekrpakara y
ogHocy 2 ml : 1 ml, unkyOupana je Ha coOHOj TemmepaTypH, y Mpaky, 30 munyra. Hakon
uHKyOanuje MepeHa je arncopbOanna Ha 517 nm Ha cnekrpodoromerpy (“Jenway” UK). Kao
MO3UTHBHA KOHTpOJIa KopuitheHa je ackopOuMHCKa KucenuHa (ascorbic acid).

Kamamnurer HeyTpanmmcama cio00IHUX pajuKaia u3padyHar je o cieaehoj hopmynu:

Kananurer neyrpaiucama DPPH paguxkana (%) = [(A¢-A1)/ Ag] x 100

rine je Ay arncopbaHiia HEraTMBHE KOHTpoOJIe U A arncopOaHIla peaklHOHEe CMellle WM
CTaHIap/a.

Pez[ymmmm KanmanurTeT eKCTpaKkaTra

Penyknmonu kananureT ekcTpakaTa oapehen je mo meroau Oyaizu (1986).

Excrpakrt nmumaja (1 ml) momemaHn je ca pocharaum nydepom (2.5 ml, 0.2M, pH 6.6) u
kamujym Qepunnanugom (2.5 ml, 1%). ITotom, cmema je uukyoupana 20 munyra Ha 50°C a
3atuM je noxaaro 2.5 ml 10% pactBopa Tpuxiopcupherne xucenune. Hakon nentpudyrupama,
cynepHataT (2.5 ml) je nomeman ca aectunoBaHoM BoJoM (2.5 ml) u 0.1% pactBopom roxlhe
(ITT) xnopuaa (0.5 ml). Ancopbannia je mepera Ha 700 nm Ha crieKTpoPoTOMETPY.

Kao mo3utuBHE KOHTpOJE KopuitheHn cy ackopouncka kucennaa, BHA u a-tocopherol.

OapehuBame yKynmHHUX MOJIM(PEHOTHHUX jeAUIBEHA Y EKCTPAKTHMA

VYkynan canpxaj enona y ekcrpakruma onapehen je ca Folin-Ciocalteu reagensom mo
meroau Slinkard and Singleton (1997).

Peakmmona cmema mpunpemsbeHa je memameMm | ml ekctpakrta, 46 ml ngectuinoBane
Boze, Iml Folin-Ciocalteu pearenca u 3 ml 2% pactBopa HaTpujym kapOonara. Hakon 2 h
WHKyOanuje wu3MepeHe cy amncopbanie crnektpogoromerpujcku Ha 760 nm. JegHaunmHa
CTaHJapJHe KpuBe je oapeheHa mepemem arcopOanile cepuje KOHIeHTpaluja pyrocatechol (ox
0.1 mo 0.02 mg/ml).

VYkynman canpkaj (QEHOJTHMX KOMIOHEHTH Yy €KCTPaKTHMa M3paXeH je Kao g
pyrocatechol exBuBanent (PE) /mg exkcrpakra

Ancop0anua = -0.064 x ykynuu ¢penosn [pg (PE)/mg excrpakral + 0.031, (R* = 0.489)

OapehuBame yKynmHux (p1aBoHOMIA y eKCTPaKTHMA

Canpka) ykynHux (raBoHOHMIa y eKCTpakTuma ojapeheH je crneKTpodOoTOMETPHjCKOM
METOJIOM ca alyMHHHjyM XJIOPHJIOM Koja ce 0Oa3upa Ha CTBapamy KOMIUIeKca (IaBOHHI-
anmymunujym (Meda et al., 2005).

VY 2 ml 2% wmetanonsor pactBopa anymunuyMm (III) xmopuna nonata je ucra 3anpeMuHa
excrpakra. [locne mHkyOamuje Ha coOHO] TemmepaTypu y Tpajamy ona 10 MuHyTa, MepeHa je
ancopOaHIla peakiMoOHE CMEIIe y OJHOCY Ha HEeraTMBHY KOHTposy Ha 415 nm. Ha ocHoBy
M3MEpPEHUX arcopOaHIy, ca KaJuOpalroHe KPUBE CTaHIApJIHOT pacTBOpa PyTHHA OYMTaHA je
KOHIIEHTpanuja (Ug) YKynmHux ¢GJIaBOHOWIA, a 3aTHM j€ caap)kKa] YKYNHUX ¢JIaBOHOUAA Y
eKCTpaKTy U3pakeH Kao g exkBuBasienTa pytuHa (RE)/mg exkcrpakra.

Ancop6anna = 2.849 x ykynuu ¢aasonouau [pg (RE)/mg excrpakral + 0.469, (R2 =0.955)
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Hcnumuearwe anmukanyepozene akmueHocmu
Reamjcke nuHmMje

AHTHUKaHIIEpPOT€HA aKTHBHOCT €KCTpakaTa M3a0paHWMX BpCTa JIMIIAja, Ka0 U HHUXOBUX
M30JI0BAaHUX CYNCTAaHIM MWCHOUTHBAaHA je Ha IMJbHUM heiaujckuM JuHMjama: henuje
enutenujanHor kapuuHoma nepBukca (Hela henwmje), hemuje xymanor kapuuHoma mryha
(A549), henuje xymanor kapruHoMa kosona (LS174).

Cee nomenyte henmjcke nmuHuje nodujerne cy ox American Type Culture Collection
(Manasas, VA, Cjenumene Amepuuke Jpxase).

Tperman henunjckux nmuHnja

[TwbHe henujcke AMHUjE KyJITHUBHCAHE Cy y BHJIY MOHOCJOja Y XPaHJbUBOM MEIUjyMy
RPMI 1640, pH 7.2, ca 10% nunaktuBucanum cepymom roseuera (FBS), L-rmyramunom, Tako na
¢uHanmHa koHHEHTpamuja Oyne 3Mm u antubuotuinuma, Ha 37°C y armochepu Bazgyxa
oborahenum 5% CO; u 3acuheHnuM BOJICHOM MapoOM.

HcnutrBanu €KCTPakTH M M30JI0BaHA jeHIbEha pacTBopeHu cy y DMSO-y nmo mTok
koHueHtpamuje oa 100 ug/ml. [lItok pacTBOp UCIUTUBAHUX E€KCTpaKaTa U jeAUHCHa PACTBOPEH
je y oxropapajyhem Memujymy 10 NOTpeOHHMX paaHuxX KoHueHTpamuja. Heormactuune Hela
hemuje (5000 henmuja mo OyHapumhy), A549 henuje (5000 henmmja mo Oynapumhy) m LS174
hemujama (5000 hemuja mo 6ynapuunhy) cy 3acejane Ha 96-KOMOpHE MUKPOTUTApCKE 1ioue, a 24
h xachuje, HaKOH aaxepeHIuje henmuja, MET pasIUYUTHX, AYIJIO pa3OiakeH KOHIICHTpalldja
WCIIUTUBAHUX €KCTpakaTa ce noAajy y OyHapuuhe. PuHanmHe KOHIIGHTpAIlMje eKcTpakara
npUMemkeHe Ha IMibHe ManurHe hemwje Oume cy: 200, 100, 50, 25 u 12.5 pg/ml, ocum y
KOHTpPOJHUM OyHapunmhuMa y KojuMa je noJaT camMo XpaHsbuBuU Menujym. Kyntype cy
WHKyOupane Hapeauux 72 h.

OapehuBame heanjckor npesxxkuBbaBama (MTT Tecr)

Edexar ncnutuBaHMx y3opaka Ha TpeXuBJbaBambe henmja kanuepa oxapeher je 72 h
HaKOH J10/1aBarma eKCTpaKaTa WM U30JI0BaHUX KoMioHeHaTa, momohy MTT tecra (Microculture
tetrazolium test), kopunrhewem merone Mosman-a, (1983). ¥V cBaku 6ynapunh gonato je mo 20
pul MTT pactBopa (5 mg/ml PBS) u unky6upan jour 4 h na 37°C y 5% CO,. Hakon Tora, nonato
je 100 pl pactBopa 10% natrium dodecilsulfat-a (SDS) panu pactBapama kpucrana ¢popmaszaHa
dbopmupanux ox MTT-a, HaKOH KOHBEp3Wj€ MHUTOXOHIPHjATHHUX JCXUAPOTeHa3a BHjaOMIIHUX
hemuja. AmncopOaniie cpasmepHo Opojy BujaOmiHHX henmuja, MepeHe cy Ha microplate unrauy
(Multiskan EX, Thermo Scientific, Finland), ma 570 nm.

3a craructuuky oOpaxy mojaTaka IO0OWjeHUX EKCHEPUMEHTAIIHUM HCTPAKUBAHEM,
kopumthenun cy mporpamu Microsoft Excel v. 2007. Origin 7.0. (OriginLab Corporation,
Northampton, USA, 1991-2002). Cratuctuuka 3na4ajHoct yrBphena je ANOVA Tecrom, rae je
CTaTUCTUYKH 3HaYajHA pasiiiKa yTBpheHa Ha HuBOYy rpemke o1 5% (p> 0.05).

54



Ceemaana Pucmuh Jlokmopcka oucepmauuja

4. PE3YJITATU
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AHanu30M TMPOYYaBaHHUX JHIIAja y HMCTPAKHUBAHUM TMOJAPYYjUMa PETHUCTPOBAHO j€
npucycTBO 88 TakCOHA JInIIaja, mpeacTaBHuka 34 poaa (Tab. 8).

YTBpheno je nmpucyctBo 14 BpcTa TEpPHKOJIHUX, CE€JaM BpPCTa CAKCHUKOJIHHX M 67 BpcTa
enuUTHUX JIMIAja O] KOJUX 26 BpCTa MMa KOpAcT TUM Taiyca, 34 BpCTe JHUCTACT, OK ceaam
BpCTa UMa KOyHACT THII TaJlyca.

Ilpecneo koncmanmosanux nuwmiaja

Tao. 8. JIucra TakcoHa M THII Tajyca JIMIaja HaeHUX Ha UCTPAKUBAHOM IOJPYY)y

Tumn Taayca

CHI/I(i)I/ITHI/I TCPUKOJITHU CaKCHKOJIHH

Anaptychia ciliaris

(L.) Korb. ex A. Massal.
Buelia punctata
(Hoffm.) Massal
Caloplaca cerina
(Ehrh. ex Hedw) Th. Fr.
Candelaria concolor
(Diskson) Stein
Candelariella aurella
(Hoffm.) Zahlbr.
Candelariella vitellina
(Hoffm.) Miill. Arg.
Candelariella xanthostigma
(Ach.) Lettau

Cetraria islandica

(L.) Ach.

Cladonia coniocraea
(Florke) Spreng.
Cladonia convoluta
(Lam.) Anders

Cladonia fimbriata

(L.) Fr.

Cladonia foliacea
(Huds.) Willd.

Cladonia furcata
(Huds.) Schrad.
Cladonia ramulosa
(With.) J.R. Laundon
Cladonia rangiferina
(L.) Weber ex F.H. Wigg.
Cladonia rangiformis
Hoffm.

+ JIMCTACTHA

+ KopacTu

+ KopacTu

+ KopacTu

+ KopacTu

+ KopacTu

+ KopacTu
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Ta6. 8 (HacraBak). Jlucra TakcoHa M TUI Taslyca JiMIIaja Hal)eHUX Ha UCTPAKHUBAHOM MOAPYY])Y

Takcon

Cladonia pyxidata
(L.) Hoffm.

Tumn Tamyca

enupuTHA

TEPUKOJIHU

CaKCHKOJIHU

Cladonia subulata

(L.) Weber ex F.H. Wigg.

Evernia prunastri
(L.) Ach.

+ JIMCTacTH

Flavopermelia caperata
(L.) Hale

+ JIMCTacTH

Graphis elegans
(Borrer ex Sm.) Ach.

+ KOpacTu

Graphis scripta
(L.) Ach.

+ Kopactu

Hypogymnia physodes
(L.) Nyl

+ JIMCTacTH

Hypogymnia tubulosa
(Schaerer) Havaas

+ JIMCTACTHA

Lecanora allophana
(Ach.) Nyl.

+ KopacTu

Lecanora argentata
(Ach.) Malme

+ KopacTu

Lecanora atra
(Huds.) Ach.

Lecanora carpinea
(L.) Vain

+ KOpacTu

Lecanora chlarotera
Nyl.

+ KopacTu

Lecanora confusa
Almb.

+ KOpacTu

Lecanora conizaeoides
Nyl. ex Cromb.

+ KOpacTu

Lecanora expallens
Ach.

+ KOpacTu

Lecanora glabrata
(Ach.) Malme

+ KOpacTu

Lecanora intumescens
(Rebent.) Rabenh.

+ KOpacTu

Lecanora muralis
(Schreb.) Rabenh.
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Ta6. 8 (macraBak). Jlucra TakcOHa U THII TaJlyca JHIIaja Hal)eHUX HA UCTPAKUBAHOM MOJIPYY]Y

Taxkcon

Lecanora pulicaris
(Pers.) Ach.

Tumn Tamyca

enupuTHA

+ KopacTu

TCPUKOJIHU

CaKCHKOJIHH

Lecidella carpathica
Korb.

Lecidella elaecochroma
(Ach.) Choisy

+ KopacTu

Lepraria aeruginosa
(F.H. Wigg.) Sm.

Lepraria incana
(L.) Ach.

+ KopacTu

Melanohalea elegantula
(Zahlbr.) O. Blanco, A. Crespo, Divakar,
Essl., D. Hawksw. & Lumbsch

+ JIMCTacTH

Melanohalea exasperata
(De Not.) O. Blanco, A. Crespo, Divakar,
Essl., D. Hawksw. & Lumbsch

+ JIMCTACTA

Melanohalea exasperatula

(Nyl.) O. Blanco, A. Crespo, Divakar, Essl., D.

Hawksw. & Lumbsch

+ JIMCTACTHA

Melanohalea olivacea
(L.) O. Blanco, A. Crespo, Divakar, Essl., D.
Hawksw. & Lumbsch

+ JIMCTACTHA

Melanelixia fuliginosa
(Fr. ex Duby) O.Blanco, A. Crespo, Divakar,
Essl., D. Hawksw. & Lumbsch

+ JIMCTACTHA

Melanelixia glabra
(Schaer.) O. Blanco, A. Crespo, Divakar,
Essl., D. Hawksw. & Lumbsch

+ JIMCTACTH

Melanelixia subaurifera

(Nyl.) O. Blanco, A. Crespo, Divakar, Essl., D.

Hawksw. & Lumbsch

+ JIMCTACTHA

Melanelixia subargentifera

(Nyl.) O. Blanco, A. Crespo, Divakar, Essl., D.

Hawksw. & Lumbsch

+ JIMCTACTHA

Ochrolechia pallescens
(L.) Massal.

+KOpacTu

Parmelia saxatilis
(L.) Ach.

+ JIMCTACTHA

Parmelia sulcata
Taylor

+ JIMCTacTH
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Ta6. 8 (HacTraBak). Jlicta TakcoHa M TUN TaJlyca JiMiIaja Ha)eHUX Ha UCTPAKUBAHOM HOAPYYjY

Taxcon

Parmelia tiliacea
(Hoffm.) Hale

Tun ramxyca

enupuUTHA

+ JIMCTacTH

TCPUKOJIHU

CaKCHKOJIHH

Parmelina pastilifera
(Harm.) Hale

+ JIMCTacTH

Parmelina quercina
(Willd.) Hale

+ JIMCTacTH

Parmeliopsis ambigua
(Waulfen) Nyl.

+ JIMCTACTHA

Peltigera canina
(L.) Willd.

Peltigera collina
(Ach.) Schrad.

Peltigera rufescens
(Weiss) Humb.

Pertusaria albescens
(Huds.) M. Choisy & Werner

+Kopactu

Pertusaria amara
(Ach.) Nyl.

+Kopactu

Pertusaria pertusa
(L.) Tuck.

+Kopactu

Phaeophyscia orbicularis
(Neck.) Moberg

+ JIMCTacTH

Physcia adscendens
(Fr.) H. Olivier

+ JIMCTacTH

Physcia aipolia
(Ehrh. ex Humb.) Fiirnr.

+ JIMCTacTH

Physcia caesia
(Hoffm.) Hampe ex Fiirnr.

+ JIMCTacTH

Physcia clementei
(Turner) Lynge

+ JIMCTacTH

Physcia semipinnata
(Leers ex J.F. Gmel.) Moberg

+ JIMCTacTH

Physcia stellaris
(L.) NyL

+ JIMCTacTH

Physcia tenella
(Scop.) DC.

+ JIMCTACTHA

Physconia detersa
(Nyl.) Poelt

+ JIMCTACTHA
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Ta6. 8 (macraBak). Jlucra TakcOoHa W THII TaJTyca JuIIaja Hal)eHUX HA UCTPAKUBAHOM MOJPYY]Y

Taxcon

Physconia distorta
(With.) J.R. Laundon

Tun raixyca

enupuTHA

+ JIMCTACTHA

TEPUKOJIHU

CaKCHKOJIHU

Physconia enteroxantha
(Nyl.) Poelt

+ JIMCTacTH

Physconia grisea
(Lam.) Poelt

+ JIMCTACTHA

Platismatia glauca

(L.) W.L. Culb. & C.F. Culb.

+ JIMCTACTHA

Pleurosticta acetabulum
(Neck.) Elix & Lumbsch

+ JIMCTACTHA

Pseudevernia furfuracea
(L.) Zopf

+KOyHACTH

Ramalina canariensis
J. Steiner

+KOyHACTH

Ramalina farinacea
(L.) Ach.

+KOyHACTH

Ramalina fastigiata
(Pers.) Ach.

+KOyHACTH

Ramalina fraxinea
(L.) Ach.

+KOyHACTH

Rhizocarpon geographicum
(L.) DC.

Rinodina colobina
(Ach.) Th.Fr.

+Kopactu

Rinodina pyrina
(Ach.) Arnold

+Kopactu

Usnea hirta
(L.) Weber ex F.H. Wigg.

+KOyHACTH

Usnea subfloridana
Stirt.

+KOyHACTH

Xanthoparmelia conspersa
(Ehrh. ex Ach.) Ach.

Xanthoparmelia somloénsis
(Gyeln.) Hale

Xanthoria parietina
(L.) Beltr.

+IIUCTACTH
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CyrmcTpaTr Ha KOME je SBUJICHTHPAHO MPUCYCTBO eMU(UTHUX BPCTA JIMINAja YUHHIC CY
Hajuenrthe mucronaaHe ApBeHacTe OusbHE BpcTe. CBE TEPUKOIHE BPCTE JIHMINAja Y HCTPAXKUBAHUM
MOJpy4YjuUMa KOHCTAaHTOBAaHE Cy Ha 3€MJBUINTY YTJIaBHOM 00pacioM MaxOBHHAaMa, JOK Cy
CaKCHKOJIHE BPCTE YOUCHE Ha CHIIMKATHUM CTEHAMa.

UcnutuBamem numiaja y JlykoBckoj 6amu yTBpheHo je mpucycTBo 76 Bpcta u3 34 poaa
(Tad. 9-mpuuior).

Kapakrepuctuuno je npucyctBo 59 enudutHux Bpcra (21 BpcTe ca kopactum, 32 BpcTe
ca JIMCTaCTHM M IIECT BPCTa ca KOYHACTUM THUIIOM Taiyca), 14 TEpUKOIHHX BpCTa Kao M TPU
BpPCTE CAKCUKOJIHUX JIUIINA]ja.

Hajppexsentauje Bpcre (100%) 6une cy: Hypogymnia physodes, Parmelia sulcata n
Physcia adscendens, npucyTHe Ha CBUM HCTpaXxuBaHUM Taukama y JIykoBckoj 6amu. CBe BpcTe
KOje Cy OKapakTepucaHe Kao Haj)peKBEHTHHjE OJJIMKYjy C€ JHMCTAaCTUM THUIIOM Tajyca.
3alenexxeHa je M BUCOKa BpeaHOCT (ppekBeHuuje Bpcre Melanelixia subaurifera (93.33%), uuje
Jj€ mpucycTBO 3a0eiexeHo Ha YKyNHO 14 uctpaxxkuBanux tayaka. Hajuuxy dpexBenuujy (6.67%)
uMmane cy ciuenehe Bpcre: Cetraria islandica, Cladonia ramulosa, C. rangiferina, Graphis
elegans, Lecanora expallens, L. glabrata, Lecidella carpathica, Melanohalea olivacea, Peltigera
collina, Pertusaria pertusa, Physcia clementei u Rinodina colobina.

[Tonnora Ha K0jOj je €BHAEGHTHPAHO MPHCYCTBO ENU(PUTHHUX JIMIIAja U ca KOje Ccy
NPUKYIUBEHU Y30pLM W3a0paHUX BpCTa JHINAja paau JeTalbHUje JeTepMHUHAIUje, Owia je
Hajuenthe kopa apBeHacTHX Omibaka Bpcta: Quercus frainetto Ten., Q. cerris L., Juglans regia
L., Malus domestica Borkh., Prunus domestica L., Pyrus communis L. u Fagus moesiaca
(K.Maly) Czeczott.

Ha uctpaxxuBanum taukama y Kypurymnmjckoj 6amu Omio je nmpucytHo 65 Bpera u3 32
pona (tad. 10-npuJor).

Ha oBoM ucTpaXMBaHOM MOAPYYjY JOMUHHPAIHU CY SMU(UTHY JIUIIAjU YKYITHO 52 BpCTe
u TO: 28 BpcTa ca JHCTAaCTUM THUIOM Taiyca, 17 Bpcra ca KOpacTMM M CeJaM BpcTa ca
xOyHacTuM Taimycom. [lopen enupuTHHX, 3a0€NekKEHO je U MPUCYCTBO 11 TEpUKOIHHUX, Ka0 U
JIBE CakcHKoJiHe BpcTe smmaja. Hajdpexsentauje Bpcte (100%) Owune cy: Evernia prunastri,
Flavopermelia caperata, Hypogymnia physodes, Lecidella elaeochroma, Melanelixia
subaurifera, Parmelia sulcata, Phaeophyscia orbicularis, Physcia aipolia, P. tenella, Physconia
grisea n Pseudevernia furfuracea. Cnenehe Bpcre umane cy, Takohe, H3y3eTHO BHCOKY
bpexsenmjy (93.33%): Hypogymnia tubulosa, Lecanora intumescens, Physcia adscendens,
Usnea hirta w Xanthoria parietina. Hacynpor Tome, yTBpheHo je na cy Ha MOAPYY]jY
Kypmrymnujcke Oame cnenehe Bpcte umane HajHKY (pekBeHuujy (6.67%): Candelaria
concolor, Cladonia ramulosa, C. pyxidata, Lecanora chlarotera, Parmelina quercina,
Pleurosticta acetabulum v Ramalina canariensis.

JlpBeHacte OWJbHE BPCTE€ HA KOjUMa j€ PErMCTPOBAHO TMPUCYCTBO €MUPUTHUX BPCTA
numiaja owne cy: Quercus cerris L., Juglans regia L., Prunus domestica L., Malus domestica
Borkh., Tilia platyphyllos L., Acer campestre L., Populus deltoides Marschall. u Robinia
pseudoacacia L.

Ha moapyujy Ilponom Game 3abesnexeHo je mpucycTBo 72 Bpcte miiaja u3 33 pona (Tad.
11-npuaor). [Iponaheno je 57 Bpcta enudutHUX Jumiaja- 20 BpcTa ca KopacTuMm Taimycom, 31
BpCTa ca JINCTACTUM U IIECT BPCTa ca )KOyHAaCTHM THIIOM Taityca. 3a0esieskeHo je u mpucyctBo 10
BpCTa TEPUKOJHUX M MET BpcTa cakcukoygHuX umiaja. Hajppexsentuuje Bpere (100%) 6uie cy:
Hypogymnia physodes, Lecidella elaeochroma, Parmelia sulcata, Phaeophyscia orbicularis,
Physcia adscendens w P. stellaris, unje je mpuCycCTBO 3a0eNe)XKEHO Ha CBHM HCTPAKUBAHUM

61



Ceemaana Pucmuh Jlokmopcka oucepmauuja

taukama y [Ipomom Gamu. Takohe, u3yserno Bucoky ¢pexBeHuujy (93.33%) umane cy Bpcre:
Flavopermelia caperata, Hypogymnia tubulosa, Melanelixia subaurifera u Xanthoria parietina.
VY Ilponom Oamu yTBpheHO je W MPHUCYCTBO MOjEAMHHUX BPCTa KOje MMajy H3Y3€THO HHUCKY
¢bpexBeHujy (6.67%): Lecanora confusa, L. glabrata, M. subargentifera, Parmelia conspersa,
Parmelina quercina, Physconia detersa, P. distorta, Rhizocarpon geographicum n Rinodina
colobina.

[Toayora Ha K0jOj je €eBUACHTUPAHO MPHUCYCTBO JIMIIAja U Ca KOje Cy CaKyIlJbaHU y30pILHU
MojeIMHUX BpcTa Omiia je Hajuemnhe Kopa ApBeHacTUX BpcTa Ousbaka: Quercus frainetto Ten., Q.
cerris L., Prunus domestica L., Robinia pseudoacacia L. n Juglans regia L.

AHanmu3oMm cactaBa Jminaja Pagan rutanubHe yTBpheHo je mpucycTBo 76 numiaja u3 34
pona (tad. 12-mpmaor). Emuduran nucractu numaju Ounu cy HajopojHuju. Ox 59 Bpcra
enuduTHUX Jumiaja 31 BpcTa ©Ma JIMCTACTH Talyc, 22 KOpAcCT U IIecT BpcTa )OyHactu. Ha oBom
MO/IPYy4jy 3a0€JeKEHO je MPUCYCTBO 12 TEPUKOIHUX BPCTA M MET BPCTa CAKCUKOJIHUX JIUIIA]ja.

Hajsumm npouenar ¢pexsenuuje (100%) 3abenexen je xon Bpcra: Parmelia sulcata,
Phaeophyscia orbicularis w Physcia adscendens. ®pexBenunjy 93.33% wumane cy: Evernia
prunastri, Hypogymnia physodes n Melanelixia subaurifera. Hajuuxy ¢dpexBenuujy (6.67%)
nMane cy cunenehe Bpcre mnumaja: Caloplaca cerina, Candelariella vitellina, Cladonia
rangiferina, Lecanora confusa, L. glabrata, M. subargentifera, Parmelina quercina, Pertusaria
pertusa, Physconia detersa, Rinodina colobina v R. pyrina.

Pangan miannHa ommmkyje ce Beoma 100po pa3BujeHOM BereTaipjoM. Cyrmcerpar Ha KOMe
je mpumeheHO NPHUCYCTBO JHMIIaja YMHWIIE Cy Hajuemrhe apBeHacte OwsbHEe Bpcte: Quercus
frainetto Ten., Q. cerris L., Q. petraea (Mattuschka) Liebl., Fagus moesiaca (K.Maly) Czeczott.,
Carpinus betulus L. n Populus tremula L.

VY Kypmymnuju je 3abenexxeHo npucyctBo 42 Bpcere numaja w3 23 poxa (tad. 13-
npuiior). Enudurne Bpcre 6une cy Hajopojuuje. Ox ykynHo 40 enudurHHX BpcTa 25 cy ca
JMCTAaCTUM THUIIOM Taiyca, 12 ca KopacTUM, a caMO TPHU BPCTE ca KOYHACTHM THIIOM Taiyca.
3abenexeHo je U MPUCYCTBO JIBE CaKCHKOJHE Bpcte jaumaja. Hajhpexsentauje Bpcre (100%)
oune cy Hypogymnia physodes u Physcia adscendens uuje je mpucycTBO KOHCTAaHTOBAaHO Ha
CBUM HCTPpaXUBAaHUM Taukama. Bucoky ¢peksenunjy (93.33%) umane cy Bpcre Parmelia
sulcata w Xanthoria parietina. Mel)y HajydecTanujum cy BpCTE ca JIICTACTHM THIIOM Talyca.
Hajumxky ¢pexsennujy (6.67%) umane cy Bpcre Lepraria aeruginosa u Xanthoparmelia
somloénsis.

JlpBeHacTe BpcTe Ha KojuMa cy Hal)eHu nuimiaju Ouse cy yriaBHOM: Acer campestre L.,
Cornus mas L., Juglans regia L., Malus domestica Borkh., Robinia pseudoacacia L., Tilia
platyphyllos Scop.

OO6panom no6ujeHnx mnojataka m3padynare cy IAP Bpeanoctu koje cy Bapupane ox 10
1o 75 (Tab. 9-13-npuJor).

Nspauynare Bpennoctu [IAP 3a uctpaxkuBano mojapydje JIykoBcke O6ame KpeTayie cy ce
on 39 no 75 (Tab. 9-npuior). Bpennoctu IAP Ha uctpaxkuBanum taukama y Kypurymunmjckoj
Oamu Bapupase cy oa 37 a0 52 (tad. 10-mpuJior). 3a uctpaxxupano noapydje [Iposom Game
orcer Bapupama BpeaHoctu IAP 6mo je ox 40 mo 56 (tad. 11-mpmaor). Bpeanoctu IAP na
HCTpaKUBAHOM ToJIpy4jy Paman manuHe Owiie Cy M3y3eTHO BHCOKE M KpeTayie cy ce o1 58 10
73 (ta6. 12-mpmaor). Bpemnoctu IAP wa wuctpaxkuBanom mnoapydjy rpaga Kypurymmmje
Bapupaie cy ox 10 1o 28 (Tad. 13-npuJor).

Bpennoctu IHI Bapupane cy ox 5 1o 36. 3a uctpaxuBano nojapydje JlykoBcke 6ame [HI
BpEIHOCTHU Cy ce Kpetane on 5 no 24. Hajamwka [HI BpeaHocT n3pauynara je Ha Tauku 6, 0K je
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Hajuma [HI Bpemnoct m3pauynata Ha tauku 1. M3pauynare Bpemnoctu IHI 3a moapyuyje
Kypmrymimjcke 6ame kpehy ce o 5 1o 14. Bpennoctu IHI y IIposnom 6amu kperane cy ce oxa 8
1o 24. Hajumka BpeTHOCT M3padyHarta je Ha Tauku 39, MoK je HajBHINAa BPEIHOCT U3payyHaTa Ha
tauku 33. 3a noapyyje Pagan mumanune Hucy pauynare Bpeanoctu [HI, ¢ o63upom na ce paau o
BEOMa PETKO HACEJbEHOM IOJIPYy4]jy, IPUPOJIHOM €KOCHCTEMY Ha KOME HE MOXEMO MEPUTHU HUBO
ypOaHu3anuje, WHTEH3UTEeT caoOpahaja m jokamHu pas3Boj. Bpemnoctu IHI cy, ouekuBaHo,
HajBehe y Kypmymnuju, ypbanom exocuctemy. Kperane cy ce ox 15 konmko je u3padyHaTo Ha
taukama 72 u 73, 10 36 KOIMKO je u3padyyHaTo Ha Taukama 63 u 67 (Tab. 14-npuJior).

Ha pasnuuutuM HCTpaKMBaHUM TauykaMa KOHCTAHTOBAHO j€ IMPHCYCTBO Pa3IUYUTOT
Opoja M cacTaBa TaKCOHa, Ia je CXOJHO TOME NPHUMETHO Bapupame BpemaHoctu [AP. ITHI
BPEIHOCTH Ha Pa3IMYUTHM HCTPa)KMBAHUM TauykKama, Takohe cy ce pasiukoBalie y 3aBUCHOCTH
0]l BPEJHOCTH OIIITUX IapaMerapa >KUBOTHE CpeAMHE: CTeleHa ypOaHM3allje, UHTEH3UTeTa
caoOpahaja, TOKaJIHOT pa3Boja U €KCIIO3UIIH]E.

Ha ocHoBy kommapatuBHe aHanu3e Bapupama BpeaHoctu [AP u IHI na paznuuutum
UCTpaXXMBAaHUM TayKaMa IMPUMETHO j€ Jla Cy OB€ BPEAHOCTH OOPHYTO HPONOpPLIHOHAIIHE.
UctpaxkxuBane Tauke Ha Kojuma cy u3padyHate Bucoke [AP BpemHocTH opymkoBaiie cy ce
nuckuMm IHI Bpemnoctuma u oOpayro. Hajsume IAP BpegHoctu 3abenexeHe cy Ha
UCTpaXXMBaHUM TaykamMa Ha Pajgan manuHu, mehyTum 3a OBO TOApydYje HHCY padyHaTe
Bpennoctu [HI, ma Huje moryhe ypamutu nopeheme. Pesynratn koMmmnapatuBHe aHaiIHM3€ jacHO
npuka3yjy na cy Hajpume IHI BpegHocTu 3alenexeHe Ha HMCTPaKMBAHUM Tadkama y
Kypmrymnuju. Yjenno Ha oBum Taukama u3padyHate AP BpenHoctu cy HajHmke. MneHTHUHN
pe3ysaT KoMIapaTUBHE aHaIU3e JOOMjeHHU CY U 3a OCTalla UCTpakuBaHa noapy4dja (¢ja. 37).
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Ca. 37. KomnaparuBHa aHanu3a Bapupamwa BpeaHoctd [AP wu IHI nHa pasmmuntum
HUCTPAKUBAHUM TayKaMa

Kapmupamwe ucmpasxcusanux mavaka u oepunucarse 30na unouKayuje Keaiumema 6azoyxa

Pacnopenom nctpaxuBaHNX Tadaka Ha OCHOBY BpeHOCTH IAP Ha xapTu ucTpakuBaHHUX
nojpyyja noOujeHe cy KOHType IpaHHMIa M OIINTa KapTa MpOCTHpama 30Ha HHIUKAlWje
pasIM4YUTOr CTEMEHA KBAJIMTETA Ba3ayXa CBUX MCTpaxuBaHUX mojpydyja (cia. 38). Ha ommiroj
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KapTH HWHIWKAllMje KBAJIMTETa Ba3AyXa MPUKa3aHa Cy CBa UCTPAXHMBAaHA IMOJAPYyYja ca IUIBEM
BU3YEJIHE KOMIapalyje CTama KBAaJUTETa Ba3lyXa Ha Pa3jIMuUTHM MOApYydYjuMa. 3amaxka ce
MPUCYCTBO TPW OCHOBHE 30HE WHIWKAIMje KBajluTeTa Bazayxa — ,,Hopmamna 3oHa”, 30Ha
,,00p0e” ¥ 30Ha ,,JINIIAJCKE MYCTUHE .

» ,Hopmanna 30HA” je mpuKa3aHa pa3IMYUTHM HHUjaHCaMa CBETIIMjE 3CJICHE W
TaMHO3eJIeHO-TIJIaBe 00je, Ha OCHOBY ckaiie ca BpeaHoctuMma AP (ea. 38). Onnukyje ce cimabum
Wi Bpio ciabum 3arahemem. OBa 30Ha okapakTepucana je BpeaHoctuma IAP>37.5 (Tab. 4).
,HopMmasiHa 30Ha” je TpHUCyTHA Ha YUTAaBOM HCTpaXMBaHOM TmoApy4jy Paman mnnmanune,
JlykoBcke Oame u Ilposom Oame W Ha BeheMm Jeily TOBPIIMHE HCTPaKUBAHOT TOJPYYja
Kypmrymnmjcke 6ame. CBe uCTpaxuBaHe Tauke Ha noApy4jy Panan rmiaHuHe umane cy u3y3eTHO
Bucoke [AP BpemHoctH koje cy ce kpetane ox 58 mo 73 (tad. 12-mpuiior), 300rT yera je oBO
nojipydje o0eNeKEeHO pa3IMuuTUM HHMjaHcaMma IulaBe 0oje IITo yKasyje na je 3araheme BpIio
cmabo W Ja 1eNio MOoJpydje TMpuriaga ,,HOPMaJHOj 30HW WHIWKAIM]je KBaJUTeTa Bas3jyxa.
,HopmasiHa 30Ha” Ha monpy4jy JIykoBcke Oame oOyxBaTWia je MCTpaKMBaHE TayKe KOje ce
onnmukyjy BpeanoctuMa IAP ox 39 no 75 (Tad. 9-mpumiior). Ha onmroj xapTu MHIMKAIH]E
KBaJIUTETa BazJlyXxa BUJAM CE Jla C€ YMTAaBO MCTpakuBaHO mojpydyje JIykoBcke Oame Hamasu y
,,HOPMaJIHOj 30HK” KOja je o0esekeHa pa3InYuTUM HUjaHcaMa I1aBe 00je — CeBEpOMCTOYHH JI€0
WCTPaXXMBAHOT TOJIpyYja HA KOME Ce Hayas3e Tauke yuje cy Bpeanoctu [AP>50 u 3enene 6oje —
BehH J1e0 TOBpIIMHE MOJpYydYja Ha KOME C€ Haja3e UCTPAXKHBAHE TadKe KOje CE€ OJUIMKY]Y
BpeaHoctuma 37.5<IAP<50 (ca. 38). Bpennoctu IAP nHa ucrpaxuBanuMm Taukama y IIposiom
Oamu Bapupaine cy ox 40 no 56 (tad. 11-mpuior). Ha ommtoj kapTu MHIUKAIUjE KBAJIUTETA
Ba3lyxa BUJAM CE Ja je ,,HopMaiHa 30Ha~ oOyxBaruia monpydje IIporom Oame obenexeHo
HUjaHCcaMa TuiaBe 00je — jyrOMCTOYHU JI€0 MCTPAKUBAHOT IMOJAPYyYja HA KOME CE Halla3e TauKe
yuje cy BpenHoctd IAP>50 u 3enene 0oje — Behu ae0 MOBpLIMHE UCTPa)KUBAHOT MOJpydja Ha
KOME C€ Hajia3e Tayke Koje ce omuKyjy Bpennoctuma 37.5<IAP<50 (ci. 38). Bpennoctu IAP Ha
uCcTpakuBaHUM Taukama y Kypurymnujckoj 6amu Bapupaie cy ox 37 1o 52 (ta6. 10-mpuJior).
,Hopmanna 3oHa” y Kypmrymnnjckoj 6amu oOyxBaTuia je €0 IMOBPLIMHE HCTPaKUBAHOT
noJipy4ja o0eNe)eH TAMHO3EJICHIM HHjaHCaMa — JYTOMCTOYHU JIE0 MOApYyYja Ha KOME ce Hajas3e
UCTpaknBaHe Tauke uuje cy BpeaHoctd [AP>50 u cBernoszeneHum HHujancama — Behu geo
MOBPIIMHE MCTPAKUBAHOT TMOJIpYyYja HA KOME C€ Haja3e UCTPAKMBAHE TAYKe KOj€ Ce OJUIHKY]Y
BpeaHoctuma 37.5<IAP<50 (cu. 38).

» 3oHa ,,00p0e” je mpuKa3aHa pa3TMYMTUM HHUjaHCAMa HApAHIIACTe W HAPAHIACTO-)KYTE
60je (ca. 38). Omiukyje ce BUCOKMM WM YMEPEHHMM cTereHoM 3arahema (Tad. 4). OBa 30Ha
okapakTepucana je BpeaHoctuma 12.5<IAP<37.5 u oOyxBaruia je MamH J€0 TMOBPIINHE
ucTpakupaHor nojzpydja Kypmrymmnujcke 0ame W TOTOBO II€JI0 MCTPaXMBAHO TOJAPYyYje Tpana
Kypmrymnuje. Ha cniunum ce Bunu n1a je 30Ha ,,00p6e” o0yxBaTuia IEHTPaTHU J€0 UCTPAKHUBAHOT
noapydja Kypmrymnujcke Oame oOenexeH kyToM 60joM, Ha KOME C€ Hajla3e UCTPaKHBAHE TauKe
Koje ce omuKyjy Bpennoctuma 25<IAP<37.5. Ha ommToj kapTu MHIUKAILIM]€ KBAJTUTETA Ba3yxa
BHUJIM C€ Ja je 30Ha ,,00p6e” y Kypmymnuju oOyxBaTtmia nepudepHe aeaoBe rpaaa ooesexeHe
HHjaHCaMa CBETJIOHapaH[iacTe 00je — MambH, YIIIaBHOM NepudepHr 1e0 UCTPaXKMBAHOT MOAPYYja
Ha KOME C€ Hajla3e MCTpaXHBaHE Tauyke Koje ce OmKyjy BpeaHoctuma 25<IAP<37.5 u
TaMHOHapaHnacte 60je — Behu 1eo MoBpIIMHE MOApYyYja Ha KOME C€ Hajla3e UCTPaKMBaHE TaykKe
yuje cy BpeaHoctu 12.5<IAP<25 (ca. 38).

» ,Jlumajcka myctuma’” Ha OIIITOj KapTH je pHUKa3aHa HUjaHCaMa MU3pa3uTo IpBeHe 0oje
(ca. 38). 3ona ,,MIIajcKe MyCTHILE MpeMa CKalld MPOILIEHE KBAJIWTETa Ba3ayxa OJJIUKYje ce
€KCTPEMHO BHCOKHMM U BPJIO BUCOKUM 3arahewmem (Tad. 4). Y oBoMm pamy Hucy nobujene [IAP
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BPEIHOCTH KOj€ YKa3yjy Ha €KCTPEMHO BHCOK CTemneH 3arahema. 30HY ,,JIMINAjCKe MyCTURbE”
kapaktepuiry BpegHoctu 0<IAP<12.5. OBa 30Ha je mpucyTHa caMO Ha UCTPAKUBAHOM MOAPYY]jY
yxer 1entpa rpaaa Kypmymiuje (ci. 38).

JleTasbHIjOM aHAJIM30M CBAKOT MCTPAXKUBAHOT MOJpy4Yja J0OHjeHE Cy KapTe Ha KOjuMa je
MpUKa3aHa MPOCTOpPHA AUCTPUOYIMja MCTPAKMBAHUX Tadaka W MpelHU3HH]ja TMojeja OCHOBHUX
30Ha Ha MOJ30HE Ha OCHOBY paznuuuTux BpemaHoctu [AP (ea. 39-43). Haume, mpukazane
OCHOBHE 30HE WHIWKaIlMje KBAJIWTETa Ba3JyXa HHCY MOHOJHMTHE Beh cy audepeHIupaHe Ha
MO/I30HE Kako OW ce no0wiia mpenu3Huja CIMKa WHIAMKAIKMje KBaJUTeTa Bazlyxa KopullhemeM
JUIIaja Kao OMOMHANKATOPA.

Ha ommroj kxaptu mpukazaHo je na 1eno UCTpakuBaHOo mojnpyyje JlykoBcke Oame
npunaaa ,,HOpMaJIHOj 30HU~ WHAMKAIMje KBaiauTeTa Bazayxa (cia. 38). ,,Hopmanna 30na” (A) Ha
UCTpakuBaHOM moApy4jy JlykoBcke Oame je pamruiameHa Ha Tpu nom3oHe (A, Ax u Aj)
OJTHOCHO TpH Jejla ,,HOpMaJHE 30HE” Ha OCHOBY IUCTPHOYIMje Tadaka ca pas3IuuuTUM
BpeaHoctuma [AP (ea. 39). IlpBy moma3oHy (A)) KapakTepuile J1eBeT HCTPaKMBAHUX Tadaka
(tauke 1,4, 9, 10, 11, 12, 13, 14 u 15) Ha jyro3zamagHom Jeiny UCTPAKUBAHOT TOJIpyYja U jeHA
HCTpaKMBaHa Tayka (Tauka 2) y CEBEpPOMCTOYHOM Jieny mojapydja. OBa ToOJ30Ha uMa
JTUCKOHTUHYaTHU 00nuK. Bpennoctu IAP Ha 0BUM MCTpa)KMBaHUM Taukama KpeTtase cy ce o 39
(uctpaxuBana Tauka 1) mo 48 (tauka 13). Cneneha ¢popmupana nomzona (A;) y JlykoBckoj 6amu
KapakTepuIle ce ca JBe UCTPaKUBaHE Tauke (Tauke 5 U 7) W 3axBaTa jyrosamnajaHd J1e0 MoApyyja.
Ha uctpaxuBanum taukama Bpeanoctu IAP=55. Tpeha dhopmupana noazona (Aj) kapakrepuiie
ce MPHUCYCTBOM TPU UCTpaxuBaHe Tauke (Tauke 3, 8 u 6). OOyxBara mepudepHe, yriaBHOM
CEBEpOMCTOYHE JesIoBe moapy4dja. Hu oBa moj3oHa Hema KOHTHHyaslaH oOJHK, Beh ce mweHH
(dparmeTH Hana3e Ha ceBepo3amnaJHoOM Jeny mnojapydja. OBa MOI30HA OMJIMKYje C€ BPEIHOCTUMA
IAP on 57 no 75 (ca. 39).

Ha ommroj xaptu npukaszaHo je na ce Behu, yriaBHOM jyrOUCTOYHH JIE0 UCTPAXKUBAHOT
nonpyyja Kypmrymnmjcke Oame Hamasw y ,,HOPMaJHOj 30HM”, JIOK C€ MamH, IICHTPAIHU JEO
noJipyvja Hajla3u y 30HHU ,,00p0e” (ci. 38). IIpenusHuja cimka pacmopena 30Ha HHIWUKAIU)E
KBaJMTETa Ba3dyxa Ha MCTpaXkuBaHOM Hojpyyjy Kypmyminjcke 6ame ykasyje a je 1 Ha OBOM
MOJIPY4]jy JOILJIO /IO MOJIeNe Ha MOJ30HE U Ha Taj HAYWH IojaBe HUjaHCHpaHocTH (¢J1. 40). 30Ha
,00p0e” (B) ce ommKyje caMO jeJHOM HCTPAaXKMBAHOM TAauyKoOM (Tauyka 22) 4uja je BPEIHOCT
IAP=37. ,,Hopmanna 30na” (A) y Kypmymnujckoj 6ambu BeoMa je IMpocTpaHa U MOJeJbeHa Ha
Tpu moa3one — A, A, u Ajz. IIpBa nmomzona (A;) ,,HopmanHe 30He” OOyxBaTa ICHTPAJIHU U
ceBeposanaanu jeo noapy4dja. Kapakrepumry je Tauke 18, 19, 20, 21, 23, 24 u 25 xoje umajy
HemTo Hke BpeaHoctu IAP (ox 39 no 44) y ogHocy Ha octane noja3one y Kypurymmujckoj
Oamu. [Ipyra momzona (A;) ,,HopMasiHe 30HE” 00yXxBaTa CEBEPOMCTOYHE M jyro3amajHe JeJI0Be
noapyudja. Kapakrepury je tauke 16, 17, 28, 26 u 29, unje ce Bpeanoctu IAP kpehy on 45 no
49. Tpeha mom3zona (As) oOyxBara yrjaBHOM JYrOMCTOYHHM Jeo moxapydja. CauumaBajy je
uctpakubana Tauka 27 (IAP =51) u Tauka 30 (IAP =52) (cu1. 40).

UcrpaxxuBano moxapydje I[Iposiom Game Hamazu ce y ,,HOpMajaHO] 30HM~ HWHIUKAIIN]jE
KBasMTeTa Bazayxa (ca. 38). JlerasbHUjUM MPUKA30M UCTPAKUBAHOT MOJpPYYja yodaBaMo MOJETy
,,HOpMallHe 30He” Ha Tpu Moa30He- A, Ay u As (ca. 41). [IpBa nom3oHa (A;) KapakTepuIie ce
taukama 33, 37, 39, 40, 41, 43, 44, 45 xoje ce omuKyjy HajHIKuM Bpennoctuma [IAP (ox 40 no
45) y ogHOCY Ha OocTaje MCTpaXMBaHE Tadyke OBOT mojapydja. Jpyra nmomszoHa (A,) omnukyje ce
taukama 31, 32 u 42, uuje BpeaHoctu IAP Bapupajy ox 48 no 50. Tpeha dopmupana momazona
(A3) je okapakTepucaHa je ca NeT HUCTpakuBaHUX Tadaka- 34, 35, 36, 38 u 52. ObOyxaBara
YIJIaBHOM JYTOHMCTOYHHM JI€0 TOJIpydja U JTUCKOHTUHYATHOT je 00JIMKa, Mma ce HmeHU (parMeHTH
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Haynaze Ha ceBeposamany (tauka 34). Bpennoctu IAP Tauaka xoje ce Hamase y OBOj MOJ30HU
Bapupajy o1 52 10 56 (ci1. 41).

UutaBo ucTpakuBaHo mojnpyyje PamaH mnnaHuHe OJUMKyje ce Beoma BHCOKHUM [AP
BpEIHOCTUMA W Haja3u ce y ,,HopMmanHo] 3oHu” (¢. 38). ,,Hopmanna 3oHa” (A) je nmame
mudepeHIpana Ha Tpu noma3oHe- Ay, Ay u Az (ca. 42). [IpBa noazona (A;) Kapakrepuiie ce
ucTpakuBaHUM Taukama 48, 55 u 53. OBa nmoA30Ha MMa NUCKOHTUHYAIHOT OOJIMK, OJTHOCHO CBE
TPH UCTPAKUBAHE TaYKe HaJla3e ce y Pas3IuUTUM JIeJIoBUMa nojpyyja. McrpaxkuBane Tauke Koje
YUHE OBY MOJ30HY OJUIHKY]y ce HajumxkuMm IAP Bpemnoctuma (ox 58 mo 60), y ogHocy Ha
BPEIHOCTH CBUX OCTAJIMX MCTPAXUBAHUX Tadyaka Ha noapydjy Panan muanune. CeBepHHU A€0
noapydja Pagan nnanuHe Takolhe ce Hajliasu y OBOj MOJ30HHU, C OO3MPOM Jia Taj A0 MpUIaaa
uctpakuBaHoM mnoApy4djy I[lpomom OGame koja ce Hama3um Ha oOpoHunuma Paman nnmanuHe U
onnmKyje ce 3HaTHO HWkUM AP BpegHocTnMa y ogHocy Ha IAP BpenHOCTH Ha MCTpakKUBaHUM
taykama Paman muanune. [pyra dopmupana nmoazona (A;) ommukyje ce taukama 49, 54 u 59.
Kapakrepume ce IAP Bpegnoctuma 63 u 64. Kao um mnperxonHa, W oBa TMOJ30HA je
JMCKOHTHUHYaJTHOT O00JIMKa, YIiIaBHOM 00yXBaTa jyro3amnajHu €0 UCTPaKUBAHOT TOJpYYja, allu
ce weHu ¢parMeHTd (Tauka 59) Hamaze W Ha jyrOMCTOYHOM ey HMCTPaXUBAHOT TOJpYYja.
Tpehy u nmocnenwy Gopmupany noa3oHy (A3) y OKBUPY ,,HOPMaJIHE 30HE” y HCTPAKUBAHOM
nonpy4jy Panan nnaHuHe kapakTepuiny JeBeT UCTpaKMBaHUX Tadaka (46, 47, 50, 51, 52, 56, 57,
58 u 60). Hu oBa noj3oHa Huje jeIMHCTBEHa, Beh ce ()parMeHTH yodaBajy Ha jyKHOM JeiTy
nonpyyja (tauka 50) u Ha ceBepo3anagHoM Jeny (Tauka 46). CBe UCTpaXMBaHE Tauyke y OBOj
MIOJI30HU OJUTUKY]Y c€ BeoMa BUCOKUM BpenHocTiMa IAP o 67 no 73 (ca. 42).

Behu neo uctpaxxuBanor noapyudja rpaga Kypurymnuje Hanasu ce y 30HM ,,00p0e”, oK
ce MamHu €0 MoJpydja Halla3u y 30HU ,Jumajcke nmyctume” (c. 38). Ilpeumsnuja cimka
pacmopena 30Ha HHIUKAIMje KBalMTEeTa Ba3lyXa HA MCTPAKHUBAHOM TOApPY4Yjy Tpajaa
Kypurymigje nokasyje 1a OCHOBHE 30HE HUCY MOHOJIMTHE Beh je Ha OBOM MOJpPYYjy JIOLLIO A0
nojene Ha mnoa3oHe (ca. 43). 3oHa ,,umajcke nmyctume” (P) obyxBaTa yku LieHTap rpaga u
OJUTHKYje C€ TPUCYCTBOM CaMO JBE MCTpakuBaHe Tauke — 63 u 64. OBa 30Ha ce KapaKTepHIIe
Beoma HUckuM [AP Bpemnoctuma — 10 u 11. 3ona ,,60p6e” (B) Ha ucTpaxuBaHOM MOAPYYjY
rpaga Kypmrymnumje noaesbena je Ha nBe nojazoHe. IlpBa moa3oHa uinm ,,criojbaiima 30Ha 6opoe”
(B1) HacTaBiba ce Ha 30HY ,,JIUINAjCKE MYCTUEE” W MPOCTHPE HA JYTOMCTOYHOM JIENy MOApYYja.
OOyxBara neBeT MCTpakMBaHUX Tadaka (62, 66, 67, 68, 69, 70, 71, 74 u 75). Bpennoctu AP
Bapupajy oxa 14 (tauka 67) o 23 (tauka 62). [Ipyra ¢popmupaHa noa30Ha Wiu ,,yHyTpallba 30Ha
60p6e” (B,) oOyxBaTa ceBEpOMCTOYHHU M CEBEPO3aNaIHM JIC0 MoApyYja. Y OBOj MOJ30HM Haasze
ce Tauke 61, 65, 72 u 73. Bpeanoctu IAP Ha oBuM Taukama kpehy ce ox 24 mo 28, mTo cy u
HajBuie BpeaHoctu [AP y ogHOCY Ha ocTane Tayke NCTpaKUBAHOT TOJIpyYja rpaja.
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Ceemnana Pucmuh Loxmopcka oucepmauuja

AHajau3a cTaTuCTHYKe 00pajie mojaaTaka

Cratuctuuku cy oOpaheHn mojmanu JOOMjeHH UCTIMTUBAKEM 75 UCTPAKHMBAHUX TadaKa
Ha HMCTPAXMBAHOM TOJPYYjy Ha KOjUMa je KOHCTAHTOBAHO YKYITHO TNPHUCYCTBO 88 TakcoHa
mumaja. CBU UCTIMTUBAHU y30pIH pacrnopeleHu cy y HeypoHe ABOAMMEH3HOHANHE Mpexe (7 X
6) mpeMa CIIMYHOCTH Y KBaJIUTATUBHOM W KBAaHTHUTATUBHOM CaCTaBy JIUINAja.

ITpumenom camoopranun3zyjyhux mMamna, u3asojuie cy ce Tpu rpyne — A, B u C (ci1. 44).

I'pyny A xapakrepumie Hajpehu Opoj ucTpaxxmBanux Tadka (31) m cBe mpunagajy
,,HOPMaJTHOj 30HM” WHIWKAaIlUj€ KBATUTETA Ba3ayXa.

I'pyna B ce cactoju ox 18 ucrtpaxkuBanux tadaka. CIMYHO Kao U y rpynu A, CBE Tayake
KOj€ YMHE OBY TPYIy MPHUMAAa]y ,,HOPMAJIHO] 30HK WHIWKAIIHMje KBAJUTETa Ba3ayxXa.

I'pyna C je oxapakTtepucaaHa MpUCYCTBOM 26 HCTpaKMBaHUX Tadaka. 3a pasiuKy O]
rpyna A u B, y 0oBoj rpymu 3a0elieX€HO je MPUCYCTBO CBUX 15 HCTpakMBaHUX Tayaka
nouupanux y rpaay Kyprmymmnuju, omHOCHO jeAWHOM YpOaHOM HCTpPaXHMBAaHOM TOIPYY]Y.
Hajsehu Opoj Tauaka koje ce Hanase y rpynu B npunazga 3ouu ,,60p0e”. OBe Tauke unne 53.85%
rpyne C. McrpaxkxuBaHe Tauke Koje NMpUIaAajy 30HHM ,,JIMIIAjcKe MycTume” unHe 7.69% rpyte,
nok 10 ox ykynHo 26 Tauaka y rpynu C (38.46%) npunanajy ,,HOpMaJIHO] 30HK™ JIMIIAjCKE
WHIUKAIIN]€.

Jenna ox moryhnoctn SOM anamuze jecte Busyanuzanuja nuctpudymuje AP u IHI na
nBoauMeH3noHaHoj SOM mamnu (cj. 45). Tlpukasano je na je TaMHa 3acCeHUYEHOCT 3a o0a
MH/IEKCAa BUCOKO KOpeJlncaHa ca MaKCMMaJIHOM BpeAHolihy 3a0e1e:keHOM TOKOM CTYy/IHje, T0K Cy
CBETJIMje HMjaHCE WHIUKOBAJIE OIaJlak-€ BPEIHOCTH Mpe/CTaB/beHuX napamerapa. O0a uHaeKca
MoKa3ana Cy jacaH rpaJijeHT y IPOMEHH CBOjuX BpeaHocTH Ha SOM mamu. Ha crnumu ce Buau
na ce HajpehuM BpenHocTMa AP omnmkyjy ncTpakuBaHe Tauke Koje yuHe rpyny A (ci1. 45).
Ha ocHoOBY npuka3aHe ckaje 3akjbydyjeMo Jia ce OBE BpeIHOCTH yriaBHOM kpehy on 40 no 60,
nok ce Bpennoctu IHI xpehy y pacmony ong 0 mo 10. HMcrtpaxuBane Tauke Kojuma je
oKapakTepucaHa rpymna B mokasyjy camune pesynrare. Haume Bpennoctuma [AP Bapupajy ox 40
1o 60, nox Bpennoctu IHI Ha oBum Taukama Bapupajy ox 0 go 10. Ha cioumm ce Buau na je
rpyna C okapakTeprcaHa UCTPaKUBAaHUM Tauykama udje BpenHoctu IAP yrimaBHoMm Bapupajy of
20 no 40. Mehyrum Bpennctu IHI kpehy yrimasaom ox 10 mo 20. Bpennoctu oBa 1Ba MHAEKCa
(IAP u IHI) 06pHyTO Cy mponopiroHaiHe, OJHOCHO, ITO Cy TaMHHje 000jeHn HeypoHn Ha SOM
Manu Koja mpukasyje auctpudyuujy Bpennoctu IAP, To cy cBernmje o6ojenn Heyponu Ha SOM
Maru Koja npukasyje nuctpulyuujy Bpeasoctu [HI (ci. 45).
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KB-22-B GEK-61-B

K-62-B
CK-69-B CK 62 B
GK-70-B
CK_64.P
GK-71-B
CK-66-B
GK.72.B et
CK.74.B
K.68-B
N ~

Ca. 44. Busyanuzanuja IucTpuOylvje UCTPAXUBAHUX Tadaka W 30HA WHAUKAIWjE Pa3IHIUTOT
cTereHa 3aralema Ba3ayxa Ha IBOAMMEH3HOHAIHO] SOM Manu

(A, B u C- epyne neypona; o3nake y okeupy HeypoHa npeocmasnbajy UCmpaicueaHo noopyije,
bpojese ucmpasicusanux mavaxka u 3one auulajcke uHoukayuje aeposazaherba)
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AP Hi

W |

Ca. 45. Buzyanuzanuja quctpudyiuje speanoctu [AP u IHI nva SOM manu
(cxane na manama npedcmasmpajy 6peOHOCMU UHOEKCA)

SOM ananu3a, Takohe, uma MOryhHOCT J1a MpUKake U JUCTPUOYIIMOHM OOpa3all CBaKe
BpPCTE MOHA0CO0 Ha JBOJAMMEH3MOHAIHO] Mpexu. OBakBa BHU3yelW3alHja TUCTpUOYIIHje BpcTa
110 HEYpPOHHMA TIPE/ICTaBJbEHA j€ y BUY KOMIIOHEHTHUX I'paMKOHA 32 CBAKY BPCTY YKIJbYUYCHY Y
aHaIM3Yy MOjeIMHAYHO (cJ1. 46).

a)

Anaptvchia ciliavis

Buelia punctata Caloplaca cerina Candelaria concolor
0.05 006
0.06
0.04
0.04
00 0.0z
Candelariella xanthostigma  Cetravia islandica
0.0s
0.25
02 0.06
0.15 004
0! 0.02

0.05

0.2
0.15
0.1
0.05

0.04
0.035
0.02
0.01
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0)

Cladonia pyxidata Cladonia subulara Evernia prunastri Bl it

0.08 05
0.04 04
03
0.02
02
01
2
x 10 Hypogymnia physodes Hypogymnia tubulosa
0.35
03
0.25
(I
0.15

01z
0.1

0.0s
0.05
0.04

0.05
0.06
0.04
o.o02

0.2
0.14
0.1

0.05

Lepraria incana

0.025

0.02 0.3
0.015 02
0.01 ;
0.005 0.1
Melanohalea elegantula Melanohalea exasperata  Melanchalea exasperatula  Melanohalea olivacea 1 0'3

0.04
0.03
0.0z
0.01
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B)

Ochrolechia pallescens Parmelia conspersa Parmelia saxatilis Parmelia somloensis
0.12
0.1 02z
0.03
008 0.15
01
0.05

Parmelia sulcata ) ol ) )
Parmelina pastilifera Parmelina guercina

0.04
0.03
0.0z
0.m
012
0.1
0.0z
0.06
0.04
0.0z

03
¥ 10

Parmeliopsis ambigua Peltigera canina

0.2
0.15
0.1

H

Pertusaria albescens Pertusaria amara

; 0,25
0.2
0.15
0.1

3

03 15
0.25 H
0.2 2
Physcia stellavis
0.25 0.03
0.z ooz
015 0.01
Piyscoma enteroxantha

0.15 ]
0.1 -
0.05 :

Pleurosticta acetabulum  Pseudevermia furfuracea Ramalinag canaviensis x 10 Ramalina farinacea
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r : - : :
}Ramahmfasrzgzam Ramalina fraxinea Rhizocarpon geographicum  Rinodina colobina

Rinodina pyrina

!

Ca. 46. (a-r) SOM Buzyanuzanyja JUCTpUOyIIMje KOHCTAHTOBAHUX 88 TaKCOHA JUIIIaja
(crana 3a ceaxy many npeocmasba AOYHOAHMHOCH MAKCOHA)

Ha ocnoBy oBe Busyammsaiuje (¢j. 46) BuUmu ce /a Cy KOHCTAaHTOBAaHM TaKCOHH Yy
paznu4uTo] MepH auctpudyupanu y rpynama A, B u C. I'paduxonu nokasyjy na cy rpyne A u B
HAJCJIMYHMJH TI0 KBAaHTHUTATUBHOM M KBAJIMTATUBHOM cacTaBy Jjmimaja. Haume Bpcte: Cladonia
rangiferina, Lecidella carpathica, Lecanora glabrata, L. confusa, L. muralis, Physcia caesia n
Platismatia glauca npucyTtHe cy uckbyunBo y rpynama A u B, mok cy y rpynu C oxacyTHe.
Bpcre: Graphis elegans, Physconia detersa, Lecanora conizaeoides, Xanthoparmelia conspersa
u Pertusaria amara npucytHe cy camo y rpynu A. TakcoHu kapakTepucTU4YHHU 3a Tpyny B cy
Rinodina pyrina u Cladonia ramulosa. Bpcre npucytHe uckibyunuBo y rpynu C cy Lecanora
chlarotera u Lepraria aeruginosa.

Huouxamopcke epeonocmu epcma

Pesynratuma IndVal anamm3e wu3ngBojeHe Cy BpcTe ca CTATUCTHYKU 3HAYajHUM
WHAMKATOPCKUM BpenHoctuMma 3a rpyne A, B u C. Penpe3eHTaTHBHUM TaKCOHU TpyIE HMajy
IndVal>25%. Ocranu HaBeneHU TaKCOHM Cy 3HAYajHU 3a Tpymmy. Bpcte mpukazaHe 3a1e6spamnm
CIIOBUMA TPEJICTaBJbaj)y MHAUKaTOpe cBake rpymne ca IndVal Bpeanomhy Behom ox 25% (Tab.
15).

Pesynratu ananuse cy mokaszanu Jia ce Opoj BpcTa MHIAMKATOPA pas3liuKyje u3Mely rpyma.
UznBojeno je ykymHo 40 MHOMKATOPCKUX TaKCOHA W TO 36 TakCOHa PENpPE3CHTATUBHUX H 4
TaKCOHA 3HayajHa 3a rpyne (Tao. 15).

3a rpyny A u3zBojeHo je 16 pernpe3eHTaTUBHUX TakcoHa uuje cy IndVal Bpennoctu Behe
ol 25%, pa3nuYUTHX HUBOA 3HAYajHOCTH. Bucoke u craructuuku 3HauajHe IndVal BpegHocTn
KpeTaiie ¢y ce ox 26.5 no 69.3. U3nBojena je u Bpcra Anaptychia ciliaris ca IndVal Bpennourhy
ucnoJ1 rpannyHe (24), mTo je u3/aBaja Kao 3Ha4ajHy aju caMo 3a ojJpeheHr HeYPOH.

3a rpyny B wu3nmBojeH je 21 pemnpe3eHTaTUBHU TAaKCOH Ca BUCOKHMM U CTAaTHCTHYKH
3HauajHuM BpenHoctuma IndVal. OBy rpymy Haj0osbe ommcyje Bpeta Pleurosticta acetabulum ca
M3Yy3€THO BUCOKOM HWHAuKaTtopckoMm BpeaHoctu (80.2). Mehyrum, ox ykymHo 21 Bpcrte, Tpu
BpPCTE MMa]y MHAMKATOPCKE BPEeIHOCTU Mame 011 25% (ox 16.6 no 21), anu je HUBO 3HAYAJHOCTH
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> 0.05. Bpcre Candelariella aurella, Cladonia pyxidata w Parmelina quercina ce Mory
CMAaTpaTH BAXHUM U 3HAYAJHUM alld caMo 3a ojipel)eHe HeypoHe.
I'pyny C omucyjy nBe penpeseHTaTHBHE BpcTe — Xanthoria parietina u Candelariella

xanthostigma.

Ta6. 15. Penpe3eHTaTUBHU M 3Ha4YajHU TAKCOHU JiMIaja 3a rpymne popmupane SOM aHannzom

I'pyna A I'pyna B

Taxkcon IndVal TakcoH IndVal
Pertusaria amara 69.3%#* Pleurosticta acetabulum 80.2%**
Ramalina fraxinea 69.2°%#* Melanelixia glabra 45.3%*
Lepraria incana 68.1%** Lecanora pulicaris 44.9%**
Ramalina fastigiata 64.1%** Platismatia glauca 44 T **
Flavopermelia caperata 62.3%%* Graphis scripta 42.8%*
Physcia semipinnata 59.5%** Physcia stellaris 40.1*
Usnea hirta 58.9%** Cladonia_fimbriata 39.9%x*
Ramalina farinacea 52.4%Hx* Ochrolechia pallescens 39.8*
Pseudevernia furfuracea 51.6%** Phaeophyscia orbicularis 39.7*
Evernia prunastri 46.2%** Peltigera canina 39.5%*
Usnea subfloridana 43 8*** Lecidella elaeochroma 38.8*
Hypogymnia tubulosa 41.4* Cladonia rangiformis 34.9%*
Hypogymnia physodes 39.3* Melanohalea exasperata 34.2%
Cladonia subulata 29.4%* Melanelixia fuliginosa 33.9%x*
Cladonia foliacea 28.1%* Xanthoparmelia somloénsis | 30.1**
Pertusaria albescens 26.5%* Physconia enteroxantha 30*
Anaptychia ciliaris 24%* Buelia punctata 27.1%

Cladonia ramulosa 26.5%**
Candelariella aurella 21%*
I'pyna C

Takcon IndVal Cladonia pyxidata 19.2%*
Xanthoria parietina 42 .8** Parmelina quercina 16.6*
Candelariella xanthostigma | 34.1*

*<0.05, *¥*<0.01, ***<0.001 - HEBO 3HAYAjHOCTHU
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AHaJIn3a OMOMEeTUIIMHCKOT MOTEeHIMjaJia Jullaja

3a ucnuTUBamke OMOMETUIIMHCKOT MOTeHIWjana kopuitheHe cy cieaehe Bpcte nuimaja:
Cladonia coniocraea (Florke) Spreng., C. fimbriata (L.) Fr., C. foliacea (Huds.) Willd., C.
furcata (Huds.) Schrad., C. ramulosa (With.) J.R. Laundon, C. rangiferina (L.) Weber ex F.H.
Wigg., C. subulata (L.) Weber ex F.H. Wigg., Lepraria incana (L.) Ach., Melanelixia fuliginosa
(Fr. ex Duby) O.Blanco, A. Crespo, Divakar, Essl., D. Hawksw. & Lumbsch, M. glabra
(Schaer.) O. Blanco, A. Crespo, Divakar, Essl., D. Hawksw. & Lumbsch, M. subaurifera (Nyl.)
O. Blanco, A. Crespo, Divakar, Essl., D. Hawksw. & Lumbsch, Peltigera rufescens (Weiss)
Humb., Pertusaria amara (Ach.) Nyl., Physcia semipinnata (Leers ex J.F. Gmel.) Moberg,
Platismatia glauca (L.) W.L. Culb. & C.F. Culb., Pleurosticta acetabulum (Neck.) Elix &
Lumbsch, Ramalina fastigiata (Pers.) Ach. u R. fraxinea (L.) Ach..

Anmu6al<mepujc1<a u anmm[)yuzwma aKmueHocm ekcmpaxkama u U30,106AHUX KOMROHEHMU
ucnumueanux epcma Jmmaja

AHTUMHUKpPOOHA aKTHUBHOCT allETOHCKHX E€KCTpakaTa HMCIHMTUBAHUX BpCTa JHIIAja U
IBUXOBUX METa00JINTa, Y OJJHOCY Ha TECT OpraHu3Me MpuKa3aHa je Ha ci. 47-94.

Anmubaxmepujcka u anmughyneanna akmugenocm excmpaxma epcme Cladonia coniocraea

MIC Bpennoctu ekcrpakra Bpcte C. coniocraea xpetane cy ce oa 0.156 mo 5 mg/ml 3a
Oaktepuje (¢ 47) u og 5 nmo 20 mg/ml 3a rspuBe (cia. 48). Hajumwxka Bpennoct MIC (0.156
mg/ml) u3mepena je npema Bpctama Bacillus subtilis u Proteus mirabilis.

h
h

B Bacilliscereis

B Escherichiacoli

Staphvlococctis auretis

B Bacillus subtilis

3]
1

m Proteus mirabilis

MIC (mng/ml)

0.625
0.156  0.156

. e

Ca. 47. Aatubaxrepujcka akTUBHOCT ekcTpakTa Bpere Cladonia coniocraea
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2020 20 20 20 20
20 1 W Aspergillusmiger
18 - B Mucor mucedo
16 - B Trichodermaviride
147 B Fusarini oxyvsporim
E 12, 10 10
= P B Aliernaria alternata
g 10 - m_Aspergillus flavus
o 8 _/ A,
E = Penicilliumechrvsogenum
6 - B Cladosporium cladosporioides
4 Candida albicans
2] ® Penicilliumexpansum
0
Ca. 48. AatudyHramHa akTHBHOCT ekcTpakTta Bpcte Cladonia coniocraea
Aumubaxmepujcka u aumugynearna akmusrnocm excmpaxma epcme Cladonia fimbriata

MIC Bpennoctu exctpakta numaja Bpcre Cladonia fimbriata, y oqHOCY Ha TeCTHUpaHe
OakTepuje u ribuBe Bapupaie cy oxa 0.625 mo 20 mg/ml. ExkcTpakT oBe BpcTe MHXMOUPAO je CBE

TECTHpPaHE
WHXUOUIIH]

Oaktepuje (cJ. 49), 10K je KOJ aHTH(YHTaTHE aKTUBHOCTH 3a0€JIeKEH M30CTaHaK
e Bpcte Aspergillus flavus (ea. 50). Hajamka MIC Bpennoct (0.625 mg/ml) usmepena

je npema Bpctu Bacillus cereus.

20

18

16

14

= 12

E“ 10

sl |
g

U 3
=

= 6

4

2

0

B Escherichiacoli

B Staplvlococcus aurens

u Proteus mirabilis

B Bacillus subiilis

B Bacillusceretis

LAHHUMMIMIMIMN

Ca. 49. Antnbakrepujcka akTUBHOCT ekcTpakrta Bpcre Cladonia fimbriata
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10
9
8
7

ER

-l

g s

S

= 4

=
3
2
1
0

1 B Fusarivm oxvsporim

y w Candidaalbicans

1010 10

W Penicillinm chrvsogenum

W _dspergillus niger

W Penicillium expansuin

W\ fucor nmicedo

[ — W Alternaria alteriiata

h
i
h
]
h

. : : m Trichodermairide
. Cladosporium cladosporioides

w Aspergillis flavus

Ca. 50. AatudynramHa akTUBHOCT ekcTpakra Bpere Cladonia fimbriata

Aumubaxmepujcxa u anmugyneanna akmusrnocm excmpaxma epcme Cladonia foliacea

Bpemnoctu MIC 3a ucniutuBaHu eKCTPaKT Bapupaie cy oa S mo 20 mg/ml.

NHXuOUTOPHO CBOJCTBO €KCTpaKTa HHUjE€ UCIOJHEHO Tpema Oaktepuju Escherichia coli,
JIOK je TIpeMa OCTaJIMM TeCTUpPaHUM OaKTepHjaMa YOueHO MHXHUOUTOPHO /1ejcTBO (¢J1. S1).

AHTH(]YHTaTHAa aKTUBHOCT HM3MEPEHA j€ KOJ CBUX TECTHUPAHUX TJbHMBA, M3Yy3€B BPCTE
Aspergillus flavus, npema K0joj HUje NCIIOJbEHO aHTU(YHTATHO JIEjCTBO €KCTpaKTa (¢J1. 52).

20
18
16
11
12
10

MIC (mg/ml)

(= )]

O

u Staphviecoccus atiretis

B Bacillus subtilis

u Proteus mirabilis

N\

m Bacilluscerens

m Fscherichiacoli

Ca. 51. Autubakrepujcka akTUBHOCT ekctpakta Bpete Cladonia foliacea
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20
18
16
11
12
10

MIC (ng/ml)

< 2 =y

24

2020

o

o

B Mucornnicedo

B Penicilliiinchinisogentm
W Penicillinimexpansuit

m Aspergilliusniger

B Alernaria alternatea

B Fusariuim oxysporuin

= Cladosporium cladosporioides

u Trichodermaviride
Candida albicans

wAspergillus flavus

Ca. 52. Aatudynramsa akTHBHOCT ekcTpakTta Bpcte Cladonia foliacea

Aumubaxmepujcka u aumughynearna akmusrocm excmpaxma epcme Cladonia furcata

Aneroncku exctpakt Bpcte C. furcata WCTIOJBUO j€ PENIATUBHO jaKy aHTUMHKPOOHY
akTUBHOCT. TecTupane BpcTe OakTepuja MHXUOMpaHe Cy Y KOHIleHTpanujama o 2.5 1o 20 mg/ml
(ca. 53). CBe TecTupane BpcTe IJbMBa MHXMOMpPAHE Cy y KOHIIEHTpalnujama oa 5 mo 20 mg/ml,
u3y3eB BpcTe Aspergillus flavus koja je WCIOJbMIIA PE3UCTEHTHOCT Ha eKCTpakT numaja C.
furcata (ca. 54).

20
18
16

12
10

MIC (mg/ml)

(=R )

14 -

\ \\ MMM

et
=

i

B Escherichia coli

B Siapivlococcts aurens
= Bacillus subtilis

B Bacillus cereus

B Proteus mirabilis

Ca. 53. Aatubakrepujcka akTUBHOCT ekctpakrta Bpcre Cladonia furcata
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20
20 L
B Penicillium expcamsum
18 -
B Muicor nnicedo
16 R
B Penicillium chrviogenum
14 B Fusarinin oxysporiin
_ ;
~ ) )
% 12 1010 10 10 10 B Aspergillus niger
g 10 - B Alternaria alternaia
O
E S o Trichoderma viride
6 A S 3.3 n Cladosporium cladosporioides
1 A Candida albicans
5 = u_Aspergillus flenvus
0

Ca. 54. Aatudynramsa akTuBHOCT ekctpakra Bpere Cladonia furcata
Aumubaxkmepujcka u aumugpynearna akmusrnocm excmpaxma epcme Cladonia ramulosa

Excrpakr Bpcre Cladonia ramulosa ucnobno je CHa)KHY aHTHOAKTEPH)jCKY aKTUBHOCT.
[Iponahena je Hxubuija pacta CBUX TECTUPAHUX BpcTa OakTepuja, a mamepeHe MIC BpegHocTn
Oowne cy m3y3eTtHo Hucke W kperane cy ce ox 0.156 mo 10 mg/ml (ca. 55). UcnutuBamem
aHTU(yHragTHe aKTUBHOCTH €KCTPaKTa youeHa jé MHXMOMIIMja CBUX TECTHpPAHUX BpPCTa IJbHBa, a
MIC Bpeanoctu kpetaie cy ce o1 0.625 1o 20 mg/ml (ca. 56).

[=s]

B Bacillis ceraits

-

B Escherichia coli

B Staphvlococctis atiretis

B Bacillus subtilis

MIC (mg/ml)

B Proteus mirabilis

[ " I =

fen TN

Ca. 55. Aatubakrepujcka akTUBHOCT ekcTpakTta Bpcre Cladonia ramulosa
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= Aspergillus niger
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Candida albicans
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Ca. 56. Autudynransa akTuBHOCT ekcTpakrta Bpere Cladonia ramulosa

Aumubaxmepujcka u aumugynearna akmusrocm exkcmpaxma epcme Cladonia rangiferina

Nzmepene MIC BpenqHOCTH €KCTpakTa y OJHOCY Ha TECTHpaHe OakTepuje KpeTaje Cy ce
on 1.25 no 20 mg/ml (ea. 57). Escherichia coli je jenyiHa TecTHpaHa BpcTa OakTepuje Koja je

HCIIOJbHIIA PESUCTCHTHOCT HaA JICJI0OBAKE CKCTPAKTA.

AHTH(]YHTaTHa aKTHBHOCT €KCTpakTa Ouia je penatuBHO ciaba. Pe3ucTeHTHOCT je
ucrnosbuna Bpcra Aspergillus flavus, 4nju pacT HHUje HMHXMOMpaH 4Yak HU Ipu HajBehum
KOHIICHTpaIlfjaMa eKCTpaKkTa. PacT ocTtanux TecTUpaHUX BPCTA TJbHBA j€ MHXUOMPAH O] CTpaHe
ekcTpakra, a msmepeHe MIC BpenHocT Bapupade cy o 5 1o 20 mg/ml (ci. 58).

MIC (mg/ml)

B Staplnvlococcus aureus

B Proteus mirabilis

® Bacillus subtilis

B Bacillus ceretis

B Escherichia coli

Ca. 57. Aatubakrepujcka akTUBHOCT ekcTpakTta Bpcre Cladonia rangiferina
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Ca. 58. AaTudynransa akTuBHOCT ekcTpakrta Bpcre Cladonia rangiferina

Aumubaxmepujcxa u aumugyneanna akmusnocm excmpaxama epcme Cladonia subulata

Bpemnoctu MIC Bapupane cy ox 1.25 mo 20 mg/ml 3a tectupane Bpcte OakTepuja u
rJpuBa. EKCTpakT je MCmoJbro aHTHOAKTEPH]CKY aKTUBHOCT HA YETHUPH OJI TET TECTUPAHUX BpCTa
OakTepuja (cJ1. 59). PesucrenTHa Ha e0Bamke €KCTpaKTa je jequHo Bpeta Escherichia coli.

CBe TecTHpaHe BpCTe IJbHBa HHXUOUPAHE CY /I€JI0BAKbEM EKCTPaKTa.

B Stapinlococcus atirets

B Proteus mirabilis

® Bacillus subtilis

B Bacillus ceretis

B Escherichia coli

MIC (mg/ml)

e

Ca. 59. Antnbakrepujcka akTUBHOCT ekcTpakrta Bpcre Cladonia subulata

86



Ceemnana Pucmuh Jloxkmopcka ducepmayuja

B Aspergillusflavus

u Mucor micedo

u Aspergillusniger

B Penicillivmexpansum

u Trichodermaviride

B Cladosporiimi cladosporioides

B Fusariuin oxvsporum

MIC (ng/ml)

u Aliernaria alternata
Penicilliumchrsogenuin

w Candida albicans

Ca. 60. AaTudynramHa akTHBHOCT ekcTpakTa Bpcre Cladonia subulata

Aumubaxmepujcka u anmugyneanna akmusHocm ekcmpaxkma epcme Lepraria incana

AUETOHCKH €KCTpakT BpCTe Lepraria incana WCTHOJBUO je CHAXHY AHTUOAKTEPH)CKY
aKTUBHOCT. 3al0ene)keHa je WHXMOWIMja CBUX TECTUPAHMX BpCTa OakTepwja, a H3MepeHe
Bpennoctu MIC Oue cy u3y3eTHO HHUCKe U KpeTtate cy ce o1 0.156 mo 0.625 mg/ml (e 61).

AnTH(yHranHa akTUBHOCT je Takohe youeHa. VIHXMOMpaH je pacT CBUX TECTHPaAHHUX
BpcTa rjbuBa, ca usmepenuMm MIC Bpennoctuma oz 0.156 1o 20 mg/ml (ca. 62).

B Proteus mirabilis

B Bacillus subtilis

w Bacilluscerens

B Staplvlococeus aurens

B Escherichiacoli

MIC (mg/ml)

Ca. 61. AaTubakTepujcka akTUBHOCT €KCTpaKTa Bpcte Lepraria incana

87



Ceemnana Pucmuh Jloxkmopcka ducepmayuja

20
18
16
14
12
10

MIC (mg/ml)

I3

2020

B Cladosporiumt cladosporioides

m Aspergillusniger

B Mucor mucedo

B Trichodermaviride

101010 1901010 B Fusariuin oxyvsporum

i m Alernaria olternaia
i u Aspergillus flavus
. W Penicillivin clinvsogenum

Penicilliumexpansum

1
bt
n

4 w Candida albicans

Ca. 62. AaTudyHranHa akTUBHOCT €KCTpaKTa Bpcte Lepraria incana

Aumubaxkmepujcka u anmughynearna akmusrHocm ekcmpaxma epcme Melanelixia fuliginosa

Excrpakt Bpcre Melanelixia fuliginosa moka3zao je pelaTHBHO JaKy aHTUMHKPOOHY
akTuBHOCT. Hamme, MHXUOMpaH je pacT CBUX IET TeCTUpPAaHUX BpcTa OakTepuja, MpU YeMy CYy
n3mepene BpeaHoctu MIC Bapupane ox 2.5 mo 20 mg/ml (ca. 63). Hajpesucrentnuja Bpcra
ouna je Escherichia coli, nox ce xao HajoceT/bUBHja ToOKa3ana BpcTa Bacillus cereus. Ocum
aHTHOaKkTepujcke, mpoHaheHa je n aHTH(dyHrajiHa aKTUBHOCT €KCTpakTa. JeuHa BpcTa Koja je
ocTaja pe3sUCTeHTHA Ha JIeloBamke eKcTpakta Omna je Aspergillus flavus. CBe ocTane TecTUpaHe
BpCTE IJbMBa MHXUOUPAHE Cy y KOHIIeHTparjama o 2.5 10 20 mg/ml (ca. 64).

MIC (mg/ml)

m Ischerichiacoli

B Staplhvlococeus aureus

® Bacillus subtilis

B Protensnirabilis

B Bacillus cereus

Ca. 63. AuTbOakTepHjcKa akTUBHOCT eKCTpakTa Bpcre Melanelixia fuliginosa

88



Ceemnana Pucmuh Jloxkmopcka ducepmayuja

2020

u Penicillivin chivsogeiim

W Aspergillus niger

m Mucor nuicedo

W Penicillivim expanstin

W Trichodermaniride

u Cladosporium cladosporioides

w Alternaria alternata

MTC (mg/ml)

H Fusarivin oxysporiin
Candidaalbicans

m Aspergillus flavus

Ca. 64. AuTudyHranHa akTUBHOCT eKcTpakTa Bpcte Melanelixia fuliginosa
Aumubaxmepujcxa u anmugyneanna akmusnocm excmpaxma epcme Melanelixia glabra

AneToHCKH eKCTpakT Bpcte Melanelixia glabra mcnosbuo je CHaXXHO aHTUMHUKPOOHO
nejctBo. MHxuOupaH je pacT cBHX TecTHpaHuX BpcTa Oakrepuja. Bpemnoctu MIC Oune cy
u3y3eTHo Hucke u kperase cy ce on 0.039 ngo 0312 mg/ml, mro ykasyje Ha jaky
aHTHOAKTEPUjCKY aKTUBHOCT €KCTpakTa (€J1. 65). AHTH(YHraiHa aKTUBHOCT je Takole youeHa.
ExcTpaxT je nemoBao HHXUOUTOPHO Ha CBE TECTHUpPAHE BPCTE IJbUBA, a u3mepene MIC BpenHocti
kpetane cy ce ox 0.019 mo 2.5 mg/ml (ca. 66). Hajsehy oceT/bMBOCT Ha TECTHpaH €KCTPAKT
ucnoJsbuia je Bpcra Penicillium expansum.

0.35
0.3
- 0.25 u Proteus mirabilis
% 02 B Escherichiacoli
g 015 w Bacillus subitilis
o 0.
E B Stapinilococcus aniretis
0.1 B Racilliusceretis
0.05

Ca. 65. AaTnbaxkrepujcka akTUBHOCT eKcTpakTa Bpcte Melanelixia glabra
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B Mucornnicedo

B Trichodermaviride

B Cladosporium cladosporioides

B Fusariuin oxysporuin

m Aliernaria olternaia

u Candida albicans

u Aspergillus flavis

u Aspergillus niger
Penicilliumchrsogenim

W Penicillinmexpansim

Ca. 66. AuTHdyHTraIHA aKTUBHOCT €KCTpakTa Bpcte Melanelixia glabra

Aumubaxkmepujcka u aumugyHearna akmusHocm ekcmpaxma epcme Melanelixia subaurifera

HcnutuBann eKCTpakT je Moka3ao aHTHOAKTEPHJCKY aKTUBHOCT Y KOHIEHTPAIMH O]
0.125 mg/ml npema Bpctu Bacillus cereus, Tox cy ocraje TecTHpaHe BpcTe OakTepuja Ouse
PE3UCTEHTHH]E Ha JeJioBalke ekcTpakTa. Hajeehy pesucteHTHOCT ucnosbuna je Escherichia coli,

KOja HUje nHXubapaHa JeoBameM eKcTpakTa (¢a. 67).

AHTu(dyHranmHa akTHUBHOCT eKcTpakTa Owia je penaruBHO ciaba. MIC BpemHocTH
Bapupasie cy on 5 a0 20 mg/ml (ca. 68). Ha nemoBame OBOr eKCTpakTa PE3UCTEHTHOCT je

ucnosbuna Aspergillus flavus.

18 7

B Siaplvilococcus atires

B Proteus mirabilis

12 v 19

MIC (mg/ml)
=

= @

_

-2

<

W Bacillis subtilis

B Bacillis ceretis

B Escherichia coli

Ca. 67. Aatrbakrepujcka akTUBHOCT eKCTpakTa Bpcre Melanelixia subaurifera
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B Pepicillivm expansuin

B Aspergillus niger

B Mucormicedo

B Fusariuin oxysportin

® Alternariaalternata

B Penicillivm chrvsogenum

® Candida albicans

MIC (ing/ml)

u Trichodermanviride

Aspergillus flavus

Ca. 68. AuTHdyHramHa akTHBHOCT eKCTpakTa Bpcre Melanelixia subaurifera

Anmubaxmepujcka u anmughyneanna akmuenocm excmpaxma epcme Peltigera rufescens

AHTUMHUKpPOOHA aKTUBHOCT €KCTpaKTa Bpcte Peltigera rufescens Ouna je peliaTUBHO jaka.
JenoBameM eKcTpakTa WMHXHOMpaH je pacT CBHX TECTUpaHMX Bpcra Oakrepuja. M3mepene cy
MIC Bpennoctu o7 0.625 1o 20 mg/ml (cJ1. 69). ExcTpakT je MHXUOMpPao pacT CBUX TECTUPAHUX
BpCTa IJbUBa y KOHIEHTparujama on 2.5 10 20 mg/ml (ea. 70). Mehy tectupanum Bpcrama

IJbMBa HajBehy PEe3UCTEHTHOCT UCTIOJbUIIA je BpcTa Aspergillus flavus.

B Escherichiacoli

B Staphviococctis atretis

u Proteus mirabilis

B Bacillussubitilis

B Bacillusceretis

MIC (ng/ml)

Ca. 69. AuTubaxTepujcka akTUBHOCT €KCTpakTa Bpcre Peltigera rufescens
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= Trichoderma viride

u Cladosporium cladosporioides
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Ca. 70. AutTudyHramHa akTHBHOCT €KCTpakTa Bpcte Peltigera rufescens

Anmubaxmepujcka u anmughyneanna akmugnocm excmpaxma epcme Pertusaria amara

MIC 3a ekcTpakT y 0JJHOCY Ha TecTUpaHe BpcTe OakTepuja U ribuBa kKpetana ce on 0.312
10 20 mg/ml. AnTnbakTeprjcka aKTUBHOCT MCIIOJbEHA je y KoHIeHTpamujama oa 0.312 mo 10
mg/ml (ca. 71). EkcTpakT je mmao Hajjadye MHXUOWTOPHO AEjCTBO Ha BpCTY Staphylococcus
aureus. AHTH(YHrajJHa akTUBHOCT MCITOJbEHA j€ Y KoHueHTpamnujama ox 0.625 no 20 mg/ml (cJ.

72). HajocetspuBuja je Ouna Bpcra Candida albicans.
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B Escherichiacoli

B Proteus mirabilis

W Bacillus subtilis

B Bacillusceretis

B Staphvlococeus atiretis

Ca. 71. AatnbakTepujcka akTUBHOCT €KCTpakTa Bpcte Pertusaria amara
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Ca. 72. AnTudyHranHa akTUBHOCT €KCTpakTa Bpcre Pertusaria amara

Anmubaxmepujcka u anmughyneanna akmugnocm excmpaxma epcme Physcia semipinnata

AHTHOaKTEepHjCcKa aKTUBHOCT €KCTPaKTa UCIOJbEHA j€ Y KOHIIeHTpaljama o 1.25 no 20
mg/ml (eq. 73). Pesucrentna je Ouna Bpcra Escherichia coli, amju pacT HUje WHXUOUpaH
JIeTIOBakbEM eKCTpakTa. AHTU(YHTaIHA aKTUBHOCT 3a0eJIeKeHa je y KOHIIeHTpalrjama of 2.5 1o
20 mg/ml, u3y3eB mpema BpctH Aspergillus flavus koja ce ToOKa3ajga Kao PE3UCTEHTHA Ha
JIEIIOBamk-e eKCTpakTa (CJ1. 74).

u Staphviecoccus atirenis

B Proteus mirabilis

® Bacillus subtilis

B Bacilluscereus

MIC (ng/ml)

B Escherichiacoli

Ca. 73. AaTubaxkrepujcka akTUBHOCT €KCTpaKkTa Bpcte Physcia semipinnata
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Ca. 74. AuTudyHranHa akTUBHOCT €KCTpaKTa Bpcte Physcia semipinnata

Anmubaxmepujcka u anmughyneanna akmugnocm excmpaxma epcme Platismatia glauca

Excrpaktr Bpcte Platismatia glauca wcnosbHoO j€ jaKy aHTHUMHUKPOOHY aKTHBHOCT,
nenyjyhn tHXuOMTOPHO HA CBE TecTupaHe BpcTe OakTepuja u ribuBa. MIC BpeqHOCTH IPHIIUKOM
TecTUpama aHTHOAKTepHjCKe aKTUBHOCTH, kpetatie cy ce ox1 0.312 no 10 mg/ml (ea. 75).

Excrtpakr je cBe TecTupaHe BpcTe TJbMBa MHXMOMpPAO y KOHIEHTpanujama o 1.25 mo 20
mg/ml (ci1. 76). HajMamwy pe3aucTeHTHOCT MCIIOJbHIIA j€ BPCTa Fusarium oxysporum.

W Proteus mirabilis

W Bacillus ceretis

(=)W B~ B = B -

W Escherichia coli

B Bacillus subtilis

MIC (ng/ml)
n

B Staphviococcus atiretis

(== = B VSN

Ca. 75. Aatubakrepujcka akTUBHOCT eKcTpakTa Bpete Platismatia glauca
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Ca. 76. AuTudyHraina akTUBHOCT eKCTpakTa Bpcte Platismatia glauca

Aumubaxmepujcxa u anmugynearna akmusnocm excmpaxkma epcme Pleurosticta acetabulum

Excrpakt Bpcte Pleurosticta acetabulum je aHTHOAKTEpHjCKYy aKTUBHOCT HCIIOJBHO Yy
koHueHTpauju oa 1.25 mo 20 mg/ml (ca. 77). Bpcra Escherichia coli mokasana ce kao
pE3UCTEHTHA Ha JeJIOBamke EKCTPAKTA.

NHXubuTOpHa aKTUBHOCT je yOueHa Yy OJHOCY Ha JEBeT TECTUPAHHX BpCTa TJbUBA.
PesuctenTHa Ha nenoBame ekcTpakTa Omna je Bpcra Aspergillus flavus. MIC BpenHnocTH Kpertase
cy ce on 5 no 20 mg/ml (ea. 78). Mehy Tectupanum Bpcrama rijbuBa HajBehy OCETIHUBOCT
nokasane cy Bpcre Cladosporium cladosporioides, Fusarium oxysporum v Candida albicans.

B Staphviococctis atireits

B Proteus mirabilis

W Bacillus subtilis

B Bacillis cerets

B Escherichiacoli

MIC (ng/ml)

Ca. 77. Aatnbakrepujcka akTHBHOCT eKCTpakTa Bpcre Pleurosticta acetabulum
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Ca. 78. AuTudyHraiHa akTUBHOCT eKCTpakTa Bpcte Pleurosticta acetabulum
Aumubaxkmepujcka u anmugyHearna akmusHocm ekcmpaxkma epcme Ramalina fastigiata

AHTHOAKTEpHUjCKa aKTUBHOCT €KCTPaKTa MCIOJbEHA je Y KoHIeHTpanujama o 0.625 no
20 mg/ml (ca. 79). MuxubupaH je pacT cBUX TECTHpPaHUX BpcTa Oakrepuja. Mehy Ttectupanum
OakTeprjama HajoceTJbUBHja je Ouita Bpcta Bacillus cereus.

AlleTOHCKM eKCTpakKT Bpcte Ramalina fastigiata iHXUOMPAO j€ U PacT CBUX TECTHPAHUX
BpCTa TJbMBa y KOHIEHTpauujama o 1.25 mo 20 mg/ml (ea. 80). Hajmame pesnctenTHa BpcTa
rypuBa Ouna je Candida albicans.

-~ 0
ray

m Escherichia coli

B Staphvlococcus auresus

w Proteus niirabilis

B Bacillus subtilis

MIC (ing/ml)

B Racillus cerens

Ca. 79. Autbakrepujcka akTUBHOCT €KCTpaKTa Bpcte Ramalina fastigiata
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Ca. 80. AuTudyHramHa akTUBHOCT eKCTpakTa Bpcte Ramalina fastigiata
Anmubaxmepujcka u anmughyneanna akmugnocm excmpaxma épcme Ramalina fraxinea

Excrpakrt Bpcte Ramalina fraxinea ucnosbuo je aHTUOAKTEPHJCKY aKTUBHOCT HAa YETHUPH
BpcTe OakTepuja, u3y3eB npema Bpctu Escherichia coli, xoja je Ouna pe3ucTeHTHA Ha JIETIOBAkhE
excrpakta. M3mepene MIC Bpemnoctu kperane cy ce on 1.25 mo 20 mg/ml (ca. 81).
AntudyHnranna aktuBHOCT Ouia je cnadbuja. MIC BpennocTu Bapupane cy oa S 10 20 mg/ml (e
82).

m Staphviococcus auretis

B Proteus mirabilis

W Bacillus subtilis

B Bacillus cerets

MIC (ng/ml)

B Escherichia coli

Ca. 81. AaTnbakTepujcka akTUBHOCT €KCTpaKkTa Bpcte Ramalina fraxinea
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Ca. 82. AuTudyHraiHa akTUBHOCT €KCTpakTa Bpcte Ramalina fraxinea

Anmubaxmepujcka u anmughyneanna akmuenocm cyncmanye methyl evernate uzonosane u3z
eépcme Ramalina fastigiata

OH OCH,

OH 0] @)

HaC
o CH,

Ca. 83. CtpykrypHa dopmyna cyncranie methyl evernate
Monekyncka popmyna: CisHig07

Cyncranna methyl evernate uzonoBana je u3 ymmaja Ramalina fastigiata u cnana y
nerncugone. OBa CylncTaHIa WCIOJbUIIA j€ CHAKHY aHTHOAKTEPHjCKY aKTUBHOCT IpeMa CBUM
TEeCTUpaHUM BpcTaMa OakTepuja, HHXUOUpPajyhu BUXOB pacT y KoHieHTpanyjama o 0.125 no 1
mg/ml (ca. 84). AHTU]YHTaTHA aKTUBHOCT CYIICTAHIIE j€ M3pa)K€Ha M3MEPEHHM BPEIHOCTHMA
MIC, koje cy Bapupane ox 0.25 1o I mg/ml (cu. 85).
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Ca. 84. Antnbakrepujcka akTUBHOCT cyncranie methyl evernate

MIC (mg/ml)
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B Trichodermaviride

B Fusariuim oxysporuin

= Penicilliuntexpansuim

B Cladosporium cladosporioides
Aliernaria alternata

m Canclida albicans

Ca. 85. AutudyHranHa akTUBHOCT cyricraniie methyl evernate
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Anmubaxmepujcka u anmughyneanna akmugenocm cyncmanye obtusic acid uzonosamne uz spcme
Ramalina fraxinea

CHs OH

CH, 0 0

H;C

CHs

Ca. 86. CtpykrypHa dopmyna cymncranie obtusic acid

Monekyncka popmyna: CigH;307

Obtusic acid je gemncua u30JI0BaH W3 Juinaja Bpcre Ramalina fraxinea. OBa cyrcraHna
MoKasalia jeé aHTUMUKpOOHY akTuBHOCT. M3mepene MIC BpeaHocTH mpema CBHUM TECTHpPAHUM
BpcTama Oakrtepuja Bapupaie cy ox 0.125 mo 1 mg/ml (cia. 87). AutudyHramna akTUBHOCT
CYICTaHIIe U3pakeHa je MHXHUOHWIIMJOM CBHX TECTHpPAHUX BPCTa IJbMBA y KOHIICHTpallMjaMa O]l
0.25 mo 1 mg/ml (ca. 88). HajocerssuBuja Bpcra 6mna je Candida albicans.

W Staphvlococcus auretis

B Escherichia coli

W Proteus mirabilis

B Bacillus subtilis

MIC (mng/ml)

B Bacillus cereus

Ca. 87. AnTnbakrepujcka akTUBHOCT CyTicTaHiie obtusic acid
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u Mucormicedo

B Pepicillivan chrvsogenumnt

® Penicillivim expansuin

B Alternaria alternata

m Aspergillus flanvus

m Aspergillus niger

B Fusaritinm oxysportin

MIC (mg/ml)

u Trichodermaviride
Cladosporium cladosporioides

w Candida albicans

Ca. 88. AuTudynramHa akTHBHOCT cyricTaHIie obtusic acid

Anmubaxmepujcka u anmughyneanna akmugnocm cyncmanye lecanoric acid uzonosame u3

epcme Melanelixia subaurifera

OH

CHj OH

CHj
Ca. 89. CtpykrypHa dhopmyra cyrncranie lecanoric acid

Monekyncka popmyna: CiH407

Cyncranna lecanoric acid u3onoBana je u3 Bpcre Melanelia subaurifera. Cnaga y
nerncune. OBa CyINCTaHIA KapaKTepHIe c€ aHTUMHKpOOHOM akTuBHOIIhy. MHXHOUTOpPHO
JIejCTBO HMCIOJBUIIA j€ ITPEMa CBUM TECTUPAaHUM BpcTama OakTepHja U IJbUBa, y KOHIIEHTpalijaMa
koje cy ce kperaie of 0.5 o 1 mg/ml. MIC BpegHOCTH Ipema CBUM TECTHPAHUM BpcTama
Oaktepuja wm3Hocwie cy | mg/ml, u3y3eB Bpcrte Bacillus cereus koja je WHXuUOMpaHA
koHneHTpanujom 0.5 mg/ml (ca. 90). Hajpehy ocerspuBocT Mel)y TecTupaHum BpcTama rijbUBa
nokazaine cy Bpcre Candida albicans u Cladosporium cladosporioides (cn. 91).
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B Staphvlococeus auretis

E B Bacillus subtilis
En = Proteus mirabilis
5 B Escherichiacoli
[t}
= B Bacillusceretis
Ca. 90. AaTrbakrepujcka akTUBHOCT cyricTaniie lecanoric acid
11 1 1 1 1 1 1
1 -
09 B Mucor nicedo
08 - B Trichodermaviride
W Frusarinm OXVIpCrn
0.7 - v VS
- u_Alternaria alternata
= 0.6 - .
5 u_Aspergillus flavus
£ 05 4 B dspergillus niger
@]
E 01 - W Pepicillivm expemsun
03 - w Penicillivm chivsogenumt
s Cladosporium cladosporioides
' u Candidaalbicans
0.1 A
0

Ca. 91. AaTudyHraiHa akTHBHOCT cyrcTanie lecanoric acid
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Aumubaxmepujcxa u anmugyneanna akmusrnocm cyncmanye 2’-O-methylanziaic acid
usonosane uz epcme Melanelixia fuliginosa

o OCHS,

HO

OH OH

Ca. 92. CtpykrypHa dopmyna cymncranie 2’-O-methylanziaic acid

Monekyncka popmyna: CysH3,07

Cyncranna wu3onoBaHa u3 Bpcre Melanelixia fuliginosa wcnosbuna je CHaXXHO
aHTHOAKTEPHjCKO N1ejcTBO. [lenoBameM CylicTaHIle MHXUOWpAH je pacT CBUX TECTHPAHUX BpCTa
Oakteprja y koHmeHtpamujama on 0.0625 no 1 mg/ml. HajocersbuBHja BpcTa Ha J€jCTBO
cyncranne owuna je Bacillus cereus (cn. 93). 3anaxena je u jaka aHTU(yHTaIHa aKTHUBHOCT.
W3omoBaHa cyrcraHia JejoBaja je MHXHOUTOPHO Ha pacT CBUX TECTHPAHHX BpPCTa TJbHBA.
Bpemnoctu MIC kpetane cy ce o 0.25 o 1 mg/ml (ca. 94).

B Staplwlococeus aureus

B Escherichiacoli

W Proteusmirabilis

B Bacillus subtilis

MIC (mg/ml)

W Bacillus ceretis

Ca. 93. Aatubakrepujcka akTUBHOCT cyrctanie 2’ -O-methylanziaic acid
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1
1
09 - m Aspergillus flavus
0.8 - 7 B Mucor mucedo
B Pepicillivinchivsogemim
- 0.7 1 B Pepicillivin expeaisiin
% 0.6 1 L5 05 0.5 0.5 B Aspergillus niger
g 05 - B Trichodermaviride
% 0.4 = Cladosporivm cladosporioides
03 - 5025025025 0.25 B Fusarinm oxysporin
0.2 Alternaria alternata
o1 A u Candida albicans
0

Ca. 94. Autudynaramia akTUBHOCT cyrictanie 2’ -O-methylanziaic acid
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AHTHOKCHAATHBHA AKTHBHOCT €KCTPAKATA U H30JI0BAHUX KOMIIOHEHTH HCITUTHBAHUX
BpCTa JMIIAaja

AHTHOKCHATUBHA CTIOCOOHOCT MCTIMTHBAHUX y30paka ojpelhrBaHa je MEpEHEM HUXOBE
ebpukacHoctn Ha crabwnne 1,1-difenil-2pikrilhidrazil pamukxane (DPPHe); wmepemem
PEAYKIIMOHOT KalanuTeTa eKcTpakaTa u oapehuBamem ykymHe koauanHe ¢eHomna u (haaBoHOUIa
y eKCTpaKTHUMa.

Ymuyaj excmpaxkama u uzonosanux komnonenmu na DPPH paoukane

ExcTpakTn nummaja W M30JI0BAHUX KOMIIOHEHTH HWCIOJBUIM CY AHTHUPATUKAICKY
aktuBHOCT Ha crabwine DPPH pamukane (taé. 16 u 17). Pesynratu cy uspaxenu kao 1Csg
BPEIHOCT KOja MpeACTaBJba KOHLEHTPAIU]y y30pKa Koja je morpebHa 3a HeyTpanuzauujy 50%
DPPH panukana. Cyncranmna 2’-O-methylanziaic acid m3oioBaHa W3 aleTOHCKOT €KCTpaKTa
Bpcte Melanelixia fuliginosa, ucnosbuina je HajcHaXHUjU uHXHOUTOpHH edexat Ha DPPH
panukane (ICso = 121.52 pg/ml) (ta6. 17). Exctpaktu Bpcta Cladonia coniocraea, C. ramulosa
u Melanelixia glabra noxa3anu cy Hajcnabuju yrunaj Ha DPPH panukane, jep cy cBe TecTupaHe
KOHIICHTpaIlje naxuoupaine mame o1 50% pamukana (ca. 95).
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Naxuonmuja DPPH pagnkamaa
800
700
600
—
= 500
3
= 400
2
U 300
200 II
100 III
0
S IS I EEETIEEEEETEET
T T EFE T ¥ o8I s s TeER TR RER
% EF SIS ESEEPEITTESESTESSEEECEECS
T i iSRS WA SRR
TR A RESTSTSEs 0SS gssss 288
Sy I ES YIRS s f8SSEEE 5208
S~ R T 2 2 T OO SR P I~
cmwh-m“.tjt"‘co::‘m OB T YT R RS oZD
ES 2T 2853 F s amcs s sz wOogEZF
v--.y"S_t:'::o“t;&“ﬂ.ﬁ-“:.-gc':"@_wt;—ytm w“.;_“fl
S === o2 2s By =R oeToE T Y ooz ~ =
SES SIS S S EE ST SIS IER =
S S5 VYS&ET3ITCT T ESSESY & <
NOTR TS = & = =~ : =
\-_a' = = ! )
[ I V] NS
S S 3
= Ry &

Ca. 95. YTunaj ucnutuBaHux y3opaka Ha nHxu6unujy DPPH panukana
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Pec)ym;uouu Kanayumem ekcmpaxkama ucnumuearnux epcma ﬂumaja U PUXOBUX U30]I06AHUX

KOMNOHEeHRmMu

H3mepene BpenHOCTH abcopOaHIle pelyKIHMOHOT KalaluTeTa 3a aleTOHCKE EKCTPaKTe
UCIMHUTUBAHUX BPCTA JIUIIAja U BUXOBUX H30JIOBAHUX KOMIIOHCHTH KpeTayie Cy Ce y OICEery O]
0.2894 no 0.0043 (ca. 96). Hajjaum peayKuMOHHM KamalmuTeT II0Ka3a0 j€ EKCTPAaKT BPCTE

Platismatia glauca y xonuentpanuju ox 1000 ug/ml.

0.35

0.3

0.1

Ramalinafastigiata
Ramalina fiaxinea
Cladonia fimbriata
Cladonia foliacec
Cladonia subulata
Cladonia fircata
Platismatia glavca
Melanelixia glabra
Leprariaincana

Peltigerarufescens
Cladoniaramulosa

Phvscia semipinnata
Cladoniarangifering
Fleurosticta acetabulum
Cladonia coniocraec

Melanelixia filliginosa
Melanelixia subaurifera

Obtusic acid
Lecanoric acid
zZictic acid

MetInl evernate
-Methl an

Pertusaria amara

XN

1000 png/ml
500 ng/ml
250 pg/ml

125 pg/ml

Ca. 96. PenykuuMoHM KamanuTeT €KCTpakaTra MCIUTHBaHHUX
KOMITOHEHTH

Yxynna konuuuna ¢enona u ¢pnasonouda y excmpaxmuma

BpcTa JIMIIaja

n H30JI0BaAHUX

VYkynan canpxaj (peHOTHMX KOMIOHEHTH y WMCIIUTUBAHUM €KCTPAKTUMa BapHpao je o]
29.54 no 41.33 pg PE/mg exkcrpakra (ca. 97). Hajsehu caapikaj ¢eHOTHUX KOMIIOHEHTH
3a0enexeH je Ko excTpakta Bpcre Melanelixia subaurifera (41.33 pg PE/mg ekctpakra) (Ta0.

16).

Canpkaj yKynmHUX (IIaBOHOUIHHUX JEUIEHA y EKCTpPaKTUMa Bapupao je y OIMCery Of
1.89 no 24.74 ng RE/mg exctpakta (¢j1. 97). Hajsehu caapxaj praBoHOMIa MMao je alleTOHCKU

eKcTpakT Bpcte Lepraria incana (24.74 ng RE/mg exkcrpakra).
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m Sadrzaj fenola (ug
PE/mg ekstrakta)

m Sadrza; flavonoida
(ug RE/mg
elstrakta)

Ca. 97. Canpxaj ykynHuX QeHosia U (JI1aBOHOUIA Y €eKCTpaKTHMa MCITMTUBAHUX BPCTA JIKIIIaja

107



Ceemaana Pucmuh

Loxmopcka oucepmauuja

Tab. 16. Ananu3a aHTHOKCUATUBHE aKTUBHOCTH €KCTpaKaTa TECTUPAHUX BPCTa JIMIIaja

Penykumonu kananurer

WNuxubuimja Canpxaj Canpxaj
DPPH (nm) YKYITHHX YKYITHHX
pajuKana ¢eHoma | ¢maBoHOMAA
ICs, (ng/ml) (ng) (ng)
EKCTpaKTH JHIaja 1000 500 250 125
pug/ml | pg/ml | pg/ml | pg/ml

Cladonia coniocraea >1000 0.1675 | 0.1521 | 0.1118 | 0.0734 33.53 24.54

Cladonia fimbriata 213.48 0.0543 | 0.0507 | 0.0403 | 0.0284 31.03 1.89

Cladonia foliacea 232.21 0.0763 | 0.0394 | 0.0321 | 0.0239 31.46 4.21

Cladonia furcata 183.41 0.1178 | 0.0764 | 0.0465 | 0.0307 39.86 4.93

Cladonia ramulosa >1000 0.0815 | 0.0683 | 0.0672 | 0.0118 33.19 20.86

Cladonia rangiferina 259.26 0.0558 | 0.0267 | 0.0258 | 0.0100 31.74 4.08

Cladonia subulata 312.56 0.0347 | 0.0273 | 0.0258 | 0.0130 32.39 5.20

Lepraria incana 664.23 0.2562 | 0.178 | 0.0904 | 0.0875 40.81 24.74

Melanelixia fuliginosa 266.32 0.0905 | 0.0623 | 0.0468 | 0.0252 39.68 2.97

Melanelixia glabra >1000 0.0873 | 0.0612 | 0.0421 | 0.0105 34.60 16.70

Melanelixia 165.13 0.1189 | 0.0744 | 0.0327 | 0.0316 41.33 6.02
subaurifera

Peltigera rufescens 301.42 0.0444 | 0.0336 | 0.0324 | 0.0188 31.68 7.07

Pertusaria amara 750.50 0.2010 | 0.1101 | 0.0552 | 0.0336 33.67 23.60

Physcia semipinnata 334.28 0.0359 | 0.0166 | 0.0111 | 0.0089 29.54 2.70

Platismatia glauca 194.30 0.2894 | 0.2183 | 0.1422 | 0.0972 34.11 16.58

Pleurosticta 151.01 0.1274 | 0.0552 | 0.0462 | 0.0353 35.39 12.74
acetabulum

Ramalina fastigiata 423.51 0.0180 | 0.0174 | 0.0163 | 0.0043 33.49 2.76

Ramalina fraxinea 285.45 0.0501 | 0.0444 | 0.0180 | 0.0149 32.63 4.82
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Tao. 17. Ananu3a aHTHOKCHIATUBHE aKTUBHOCTH CYICTaHIM M30JI0BaHUX M3 TECTUPAHUX BpCTa
JMIaja

Penykimonn kananurer
WNuxuburmja
DPPH (nm)
panukana
AKTHUBHE CYTICTaHIIE 1Cs0 (ng/mb) 1000 500 250 125
pg/ml pg/ml ng/ml ng/ml
Methyl evernate 391.57 0.1747 0.0513 0.0233 0.0177
Obtusic acid 324.61 0.0860 0.0344 0.0198 0.0142
Lecanoric acid 513.48 0.0426 0.0248 0.0026 0.0023
2’-O-Methylanziaic acid 121.52 0.2048 0.0335 0.0128 0.0056
* Ascorbic acid 6.42 2.113 1.654 0.0957 0.0478

* Ascorbic acid je kopumrheHa kao MO3UTUBHA KOHTPOJIA

AHTHKaHIepPOreHa aKTHBHOCT €KCTPAKATA U H30JJ0BAHUX KOMIIOHEHTH HCIIUTHBAHUX
BPCTA JIMIIAjA

AHTHKaHIIEpOTeHA aKTHBHOCT TECTHUPAHMX €KCTpakara JIHMIIaja Kao M HHXOBHX
W30JI0BAHUX CYICTAHIM MCIUTHBAHA j€ Yy OJHOCY Ha henuje emuTeNMjalHOr KapIMHOMA
nepBukca (Hela), henuje xymanor kapuuHoma ruiyha (A549) u henuwje xymaHor KapuuHOMa
kosiona (LS174), makon yera cy uspauyHate [Csy BpemHOCTH (KOHIIEHTpAIlMje HUCIIUTHBAHHUX
y30paka koje unxuoupajy 50% henujckor pacra).

TecTupaH amneTOHCKH EKCTPAaKTH U W30JIOBAaHE KOMIIOHEHTE IOKAa3ajH Cy PEJIaTHBHO
JaKy aHTHKaHIEPOTeHy aKTUBHOCT IpeMa IubHUM henujckum nuHujama (Tad. 18 ). U3pauynare
ICso BpemnocTH moKazasne cy /ia je Haju3pakeHHja aHTUKAHIIEPOTeHa aKTUBHOCT MpoHaheHa ko
excrpakrta Bpcte Melanelixia glabra npema Hela henujckum muanjama (9.61 pg/ml) (eq. 98).
[Ipema A549 u LS174 henujckuMm nuHWjaMa HajCHAXHUJU epekaT MMAO je EKCTPAKT BpCTE
Cladonia foliacea (13.58 pg/ml u 28.98 pg/ml). Hajcnmabuje aHTUKaHLIEPOTEHO /IEjCTBO, MpeMa
CBUM TECTHpAaHUM henujcKuM JMHHjaMa, MCHOJbUO je eKcTpakT Bpcre Cladonia coniocraea.
KomnonenTa lecanoric acid, n3onoBana u3 excrpakra Bpcte Melanelixia subaurifera, mokasana
je Hajcnabujy aHTHKaHIEporeHy akTUBHOCT mpema AS549 u LS174 henujckum nuHHMjaMa, Kao U
exctpakt Bpcte Cladonia ramulosa.

109



Ceemaana Pucmuh Jlokmopcka oucepmayuja

Ta6. 18. ICsy (ng/ml) BpenmHOCTH eKCTpakaTa U BUXOBHX M30JIOBAHUX CYICTAHIIM y OJHOCY Ha
HeLa, A549 u LS174 manurue henuje
(Tecmupanu y3opyu cy unxkyouparnu ca heaujama moxom 72 h)

ICsy (ug/ml)*

Tecrupatiut ysopiuu HeLa A549 LS174
Cladonia coniocraea >200 >200 >200
Cladonia fimbriata 54.08 £ 0.81 70.45 +1.84 73.96 £ 1.11
Cladonia foliacea 20.27 £1.25 13.58 +£0.39 28.98 £ 1.65
Cladonia furcata 11.69 +£0.45 63.67 +0.58 51.61 £0.37
Cladonia ramulosa 185.59 +£1.27 >200 >200
Cladonia rangiferina 49.83 £2.16 59.62 £0.67 140.13 +2.61
Cladonia subulata 63.68 £2.05 4733+2.71 68.29 +£2.43
Lepraria incana 62.15+0.73 47.53 £0.86 80.57 £ 0.28
Melanelixia fuliginosa 4524+ 1.23 125.76 £2.11 142.87 £2.07
Melanelixia glabra 9.61 £0.29 25.77 £1.34 39.28 £0.71
Melanelixia subaurifera 9.88 +0.56 31.25+1.02 31.64 £ 1.55
Peltigera rufescens 20.07 £ 1.52 22.99+2.19 32.01 £0.69
Pertusaria amara 125.29 £ 1.56 15191 £1.79 174.69 £2.04
Physcia seminnata 76.62 +£1.18 71.71 £1.92 78.93 £0.53
Platismatia glauca 59.10 £ 0.46 78.38 £1.52 87.63 £1.03
Pleurosticta acetabulum 26.94 + 1.54 24.09 +0.36 4594 +1.28
Ramalina fastigiata 24.63 £ 0.39 29.01+£1.16 63.13+1.25
Ramalina fraxinea 48.08 = 1.75 43.31+0.38 83.77+1.11
Methyl evernate 46.35+1.15 76.84 +0.92 161.37 +2.54
Lecanoric acid 123.97 £2.06 >200 >200
Obtusic acid 43.24 £ 0.51 93.98 +2.97 74.28+2.57
2’-0O-Methylanziaic acid 151.79+£2.72 154.11 £ 3.58 >200
cis-DDP 0.83+0.19 3.56 £0.23 2.58 £0.16

*ICso BpeIHOCTH Cy TpHUKa3aHE Kao Cpelliba BPEIHOCT + craHgapHa rpemika, oapehene MTT
TECTOM TPU HE3aBHCHA €KCIIEPUMEHTA.
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Bpennoctu 1Csp (ng/ml) 3a 72 h nenoBama mcrnuTHBaHUX y3opaka Ha Hela,

A549 u LS174 hemuje, ogpehene MTT Tectom.

Cia. 98.
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Komnapamuena anaauza 6MOM€()UT4UHCKOZ nomeHuujaﬂa ucnumueaHux ysopaka

Y oBOM pany HajCHOXHH]Yy aHTHOAKTEPHM]CKY AaKTHMBHOCT TpeMa TECTHPAHWM BpcTama
OakTepHja MCIOJHHO j€ alleTOHCKH €KCTPaKT BpcTe Melanelixia glabra. OCHOBHU KpHUTEpHjyMU
3a onpehuBame jaunHe aHTHOaKTepujckor edekra mpenacraBibajy MIC BpemHocTH, kKao u Opoj
TeCTUpaHUX BpcTa OakTepHja Ha KOj€ je KOHCTAaHTOBaH aHTHOakTepujcku edexat. Jako
aHTHOAKTEPHU]CKO JICJCTBO HCIOJBHIIM Cy M €KCTpakTu Bpcta Lepraria incana wu Cladonia
coniocraea. Hacynpot Tome, Hajcinabujy aHTHOAKTEPU]CKY aKTUBHOCT UCIIOJBUIIM CY €KCTPaKTH
Bpcta Cladonia subulata, Pleurosticta acetabulum u M. subaurifera.

Hajsehy oceT/bMBOCT Ha J€jCTBO €KCTpakara JWINaja W H30JIOBAHUX OMOAKTHBHUX
CyIICTaHIIM, TOKa3aja je Oakrepujcka BpcTta Bacillus cereus uYuju je pact HWHXHOUpaH
eKCTPaKTHMa CBHX BpCTa JIMIIAja, KA0 M W30JIOBAHUM CYIICTaHIIAMa, Ca W3MEPEHHM H3Y3eTHO
nuckuMm MIC BpennocTuma koje cy Bapupaie ox 0.125 go 10 mg/ml.

HajoTnopHnuja Ha fenoBame eKCTpakaTa Julllaja ¥ U30JJ0BaHUX OMOAKTHUBHUX CYICTAHIIN
ouna je Bpcta Escherichia coli xoja je moka3ana pe3HCTEHTHOCT MpeMa celaM BpCTa JuIIaja:
Cladonia foliacea, C. rangiferina, C. subulata, Melanelixia subaurifera, Physcia semipinnata,
Pleurosticta acetabulum v Ramalina fraxinea.

AHnTH(yHranHa aKTUBHOCT TECTHpaHHMX Yy3opaka Takohe je youena. Hajjauy
aHTU(YHTaJIHY aKTUBHOCT I10Ka3a0 je eKCTpakT Bpcte Melanelixia glabra. BaxHo je Harmacutu
Jla je eKCTPaKT OBE BPCTE JIMIIaja OJpearoBa0 MHXMOWTOPHO Ha TibuBe Aspergillus flavus n
Penicillium chrysogenum jennako 106po, Kao U CTaHJapAHU aHTUMUKOTHUK KETOKOHA30J1, KOjH je
y OBOM pajJy KopuiiheH Kao MO3UTMBHA KOHTpoJsia. Hamme, pamm ce o M3MEpeHUM jeIHAKUM
BpenHoctumMa MIC cTaHgapaHOT aHTUMUKOTHKA M €KCTpakrTa jwmimaja. OcuMm Tora, joul je of
Behe BaXHOCTH Ja je eKCTpakT Bpcre M. glabra onpearoBao MHXUOUTOPHO Ha TJbUBY Penicillium
expansum nipu yemy je m3mepeHa BpeaHocT MIC ekcrpakrta HHxka y ogHocy Ha Bpeanoct MIC
CTaHAapTHOT aHTUMUKOTHKA KETOKOHA30J1 (CJ1. 99).
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HajocetsbuBuja Ha 1ejcTBO eKcTpakaTa Jminaja ouna je spcta Candida albicans, unju je
pact UHXUOUPAH O] YTUIAjeM EKCTpaKaTa CBHX TECTUPAHHUX BPCTA JIMIIAja y KOHIICHTpallUjama
on 0.156 no 5 mg/ml. HajcHaxxauje nHXuOUTOpHO NejcTBO Ha pact Bpcte Candida albicans,
WCIIOJBHO j€ eKCTpakT nuiaja Lepraria incana (MIC BpennocT je uzHocuia 0.156 mg/ml).

Hacynpor Tome, Hajpe3ucTeHTHHja BpcTa TJbMBe Owna je Aspergillus flavus xoja ce
MoKa3alia Kao pPEe3WCTEHTHA Ha JIeJCTBO HAjBUINIE TeCTHpaHE KOHIEHTpamuje cieaehux Bpcra
mumaja: Cladonia fimbriata, C. foliacea, C. furcata, C. rangiferina, Melanelixia subaurifera,
Physcia semipinnata, Pleurosticta acetabulum v Ramalina fraxinea.
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5. IMCKYCHJA
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Jlnmaju cy mMUPOKO pacmpoCTpar-eHU OPraHU3MH KOjU MMajy BEIHMKH 3Hauyaj. Y OBOM
UCTpaXMBamy JHIIAjU Cy MOCMAaTPaHH ca acleKkTa OMOMHAMKAIMjEe KBAJIUTETa Ba3ayXa Kao
OpraHM3MH UHAMKATOPH U Ca acleKTa MOTEHIN]aTHUX U3BOpa OMOAKTUBHUX CYICTAHIIH.

[Ipomiena crama KBajgUTEeTa Ba3jayxa BpIIeHa j€ Ha HMCTPAXHUBAHUM MOJAPYYjUMa Koja
npunaaajy ToOmiMukoM peruoHy, npenusHuje Ha noapydjuma Jlykoscke, Kyprrymmnujcke u
[Iponom OGame, Paman mmanumne u rpaga Kypmymmnuje. AHanusupaH je U OMOMEAMIIMHCKU
MOTEHIMjaJI M3a0paHuX BpCTa JIMINAja 4Ydje je MPUCYCTBO KOHCTAHTOBAHO HA HCTPAKWBAHOM

noapy4jy.

AHaJIn3a 100MjeHnX pe3yJTaTa u KOMIapanuja ca pe3yJTaTHMAa PAHUjUX HCTPAKUBAHA
OMoOMHIMKALHje

[IpencraBmeHn pe3yiTaTu yKasyjy Ha MMOJATaK Jia je UCIUTHBakbeM 00yxBaheHO yKYITHO
75 uCTpa)KMBaHUX Tavyaka, 1Mo 15 UCTpaXMBAaHMX Tauyaka HA CBAKOM MOpyyYjy (Tab. 1).

AHanu30M KOHCTAHTOBAaHMX JIMIIdja HA HCTPWKUBAHUM TMOAPYYjUMA YOUCHO je
npucyctBo 88 TakcoHa nmiiaja npenacraBHuka 34 poxa (Tad. 8). Ha ocHoBy Tora moskemo
3aKJbYUHTH J1a CE€ PaJid O TEPUTOPHUJU KOja c€ OJIMKY]y OOTaTUM IMBEP3UTETOM Juinaja. Tome y
MIPWJIOT TOBOPE W paHHje CIIPOBEICHA MCTpakuBama. Hamme, paHUjUM UCTpaKWBaWmHEM JIHIA]a
wiaHuHe PajaH crnpoBeleHMM ca LIMJbEM MPHUKYIUbamka I[0JlaTaka O JAWBEP3UTETY JIMIIaja
eBUJEHTUPAHO je 65 Bpcta numaja u3 37 poxosa (Dimovi¢, 2001). C 063upoM 1a je TOMEHYTO
HCTpaKMBamkhe OWJI0O BPEMEHCKH OTPAaHMYEHO Ha IIECT JaHa, MUCTHYE Ce€ 3Hayaj] J00MjeHHX
nonaraka. Mehyrum, mopehemem ca pesynraTuma OBOT paja rje je Ha IiaHuHu Panan
3a0enexeHo mprucycTBO 76 BpcTa nuiaja u3 34 pojaa, youaBajy ce MpOMEHe y cacTaBy M Opojy
Bpcta. Stamenkovi¢ (1997) u3nocu na je Ha ypbanom nonpyyjy rpana [Ipokymba, 3abenexeHo
npucyctBo 29 Bpcte numiaja u3 17 pomosa. Ilopehemem ca 6pojeM BpcTa KOHCTAHTOBAHUX Y
rpany Kypmymnuju rne je eBuaeHtupaHo 42 BpcTe numiaja u3 23 poja, 3aamakamo jJa ce
yp6ano noapydje rpaga Kypmrymnuje onnukyje Behum AUBEp3UTETOM JIUIIAja.

KoHcTanToBaHO je MPUCYCTBO CaKCMKOJIHUX, TEPUKOJIHUX M eMU(UTHHUX BpCTa JIMIIAja.
Haj6pojuuje cy Omiie enudutHe Bpcre Koje ynHe 76% on ykymHor Opoja Bpcta. IlonoBuHa
KOHCTAHTOBaHUX €MU(PUTHUX BPCTAa OJUIMKYjE€ C€ JIMCTACTUM THUIIOM Tailyca. 3abelieeHo je U
MpUCyCcTBO 27 BpcTa JMIIaja KOj€ WMajy KOpacTH THUII Tajlyca M CeldaM BpcTa JuIlaja ca
JKOYHACTHM THUIIOM TaJyca.

Stamenkovi¢ (2004) y cBoM paay MCTHuYE Ja Cy BpCTE JMIIaja ca >KOyHAacCTUM THUIIOM
Tajxyca HajoceT/bMBHje Ha aeposaralheme. OBe NUIIAjcKe BpCTE Y ypOaHUM CpeauHama TpBe
HECTajy jep UMajy BEJIMKY MOBPIIMHY H3J0KEHY CIOJbHUM yTulajuma. OTHOC MOBPIINHE Tadyca
npeMa 3anpeMuHu je Behw, Tj. mTo je MoBpIIMHA Tayca Beha y OJJHOCY Ha HErOBY 3alpeMUHY,
JIMIIAj je OCeT/bUBUjU. JINIIaju TUCTACTOT THUIIA Talyca Cy MHTEPMEIHjaIHOT KapaKTepa, A0K Cy
JMIIaju ca KOpacTMM THUIIOM Tajyca HajoTIOpHHjU Ha aeposaraheme (Stamenkovic, 2004).
Pesynratu oBor HcTpakMBama MpUKa3yjy Aa je 3a0e1eKeHO MPUCYCTBO JIUINAja CBHX OCHOBHUX
MOP(}OJIOIIKUX THUIIOBA Tallyca, OJHOCHO JIMIIAja ca KOPACTUM, JIUCTACTUM U KOYHACTUM THIIOM
tanyca (Tad. 8) Ha CBUM HCTpaKMBaHUM MOJpYyYjuMa, anu je Opoj U (PpeKBEeHTHOCT BpCTa Ha
UCTpaXXUBAHUM Taykama y rpany Kypirymnnju 3HaTHO HIDKU y OJJHOCY Ha Opoj U (PpEeKBEHTHOCT
BpPCTa KOHCTAaHTOBAHUX HA TaykaMa y oCTaiuM mojapydjuma (tad. 9-13-mpuior). OBu momanu
MOTY JaTd WHAWIHjE O CciadujeM KBaJUTETy BaszlyXa y HUCTPAXHBAHOM MOJPYYjy Trpaja
Kypmrymnuje y onHOCY Ha ocTana UCTpaKMBaHA MOAPYYja, IITO CBAKAKO 3aXTeBa AeTalbHUja U
TeMeJbHUja HCTPAKUBAbA.
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[Monnora je yHudukoBaHa KOJIUKO Cy TO J03BoJbaBasie MoryhHoctu. Mako je ncrtoBpcHa
MoJIora jelaH O]l TMOXKEJbHUX TMPEAyclioBa 3a CIPOBOheme HUCTpakuBama OWOMHIUKAIU]E
KBAJIMTETa Ba3dyxa KOpHMIINEHEM JIMINAja, TO y OBOM CIydajy HHje MOTJIO OWUTH CacBUM
3aJI0BOJBEHO C 003UpOM Ja Ccy mocTtojehu cymcrpaTtu y MCTpakMBaHUM HacebuMa PEIaTUBHO
XETepOreHHu. Y HUCTpaxuBamy Cy KOpUIINEHH JIMIIAJU ca BHILIE PA3IMYUTHUX CYIICTpaTa pajau
noOvjamba KOMIUIETHHjUX TOJIaTaka O PaclpoCTPamEeHOCTH M Pa3HOBPCHOCTHU BPCTa, Ta HA Taj
HAuMH M MOTIYHH]ET MpHUKa3a NpOLEeHe CTama KBaauTeTa Bazayxa. OCUM Tora, HCTpaKMBamba
nmumiaja y JlykoBckoj, Kypmymnujckoj, Ilponom 6amu u y rpaxy Kypmymnuju ciipoBesieHa cy
IpBH IyT, Na CE EBUICHTHPAmEM IPUCYCTBA TAKCOHA HA PA3JIMUUTUM CYIICTpaTUMa J1aje
JIOTIPUHOC MPOIIMPUBAKY 3HaWka 0 Ouoreorpaduju u TMBEP3UTETY JINIIA)a.

EBuneHTupano je npucycTBO pa3iMuMTUX BPCTa U BPEIHOCTH HUXOBUX MTOKPOBHOCTHU Ha
CBaKOj UCTPaXMBAHO] TAUYKH Ha OCHOBY 4era cy jooujeHe Beoma Bucoke IAP BpegHocTH, KOje cy
ce kperaie oxn 10 mo 75 (tad. 9-13-mpuJor). Paau nobujama KOMIUIETHHUjE CIUKE O CTamby
HCTpaKMBAHUX TMOJApYYja M3padyHaATe Cy U BPEAHOCTH MHEKca aHTpororeHor yrunaja-IHI. Ha
OCHOBY pe3yjiTaTa KOMIIapaTHBHE aHalu3e 3a0eKeHO je Ja Cy BPEJHOCTH OBa JBa HHJAEKCA
o0pHyTO mpornopuroHanHe (¢1. 37). Ha uctpaxuBanuMm Taukama Koje c€ KapaKTEpHIIy BUIITUM
IHI BpennocTma Behu je HUBO aHTPOMOTEHOT YTHIAja JOK je KBAIMTET Ba3ayxa Jjomuju. OBe
TayKe yrIaBHOM MpHIanajy rpany Kypmymianju ogqHOCHO ypOaHOM, aHTPOIIOTEHO H3MEHEHOM
nonpy4jy. CynpoTHO, Ha UCTPRXMBAHUM Tadkama Koje ce ojumkyjy HwkuM [HI Bpemnoctuma
MamH je aHTPOIIOTEHH YTHUIAj, I1a Ce TOJIPYYje Y OKBUPY KOTra ce Hajla3e MOMEHYTE UCTPAKUBAHE
TavKe OJUIMKYje KBAIMTETHUjUM Ba3nyxoMm. KoMmmaparuBHa aHanm3a Bapupama BpeaHoctu AP u
IHI, cnpoBeneHna je panuje on crpane Gombert et al. (2004) y unjem ucTpaxuBamy HUjEe yOUeHA
jacHa Kopenanuja u3mel)y BpeJHOCTH OBa JIBa UHJCKCA.

Bpennoctu IHI na tepuropuju JlykoBcke Oame kpertane cy ce ox 5 mo 24 (tad. 14-
npuiior). Hajumka IHI BpenHocT m3pauyHaTa je Ha Tauku 6, 7ok je Hajpuma IHI BpemHoCT
u3padyHara Ha Tauku 1. OBakBH pe3yiaTaTH Cy U OYEKHMBAHU CXO/HO JIOKAIIUjU UCTPAKUBAHUX
tayaka. Ha Manu ce jacHO yodaBa Ja ce Tauka | Hajla3u y LEHTPaJTHOM Jely OamCKOT Hacesba
HEMNocpenHo nopen xoTena ,,Komaonuk”, rae je Behu creneH ypOaHuzainuje, ald U HHTEH3UTET
caobpahaja.

Ha ocnoBy m3pauynarux Bpennoctu [HI 3a moapyuje Kypurymmnujcke 6ame 3akibydyjeMo
Jla Ha OBOM TOJIPYYjy HEMa 3HAYAjJHOT aHTPOMOTreHOT yTHIIaja. ToMe ToBOpH y MPWIIOT U MOJaTaK
7a je 0BO IoJipydje BeoMma ciaabo HacesbeHo. [Ipema nocnenmwem nonucy y Kypurymiujckoj 6amu
xuBu caMo 106 cranoBHuka (Penybnnykuy 3aBoj 3a CTAaTUCTHKY). JeaH o] pas3yiora oBako ciiade
HACceJbeHOCTH MOry OMTH MHTEH3MBHE MHIpallMje CTAaHOBHHUIITBA, yCJEe/] MpPECTaHKa ca pajoM
HEeKaJla TYpUCTUYKY HajaTPaKTUBHHU]ET peXaOMIUTAIIMOHOT IIeHTpa U Jeunaumra (¢Ji. 11).

Hajumwxka Bpemnoct IHI wm3pauynara je Ha Tauku 39, NOK je HajBUIIA BPEIHOCT
n3payyHata Ha Tadkd 33 (tad. 14-mpmaor). On mpecyqHOr 3Haudaja 3a J100Hjarhe OBAKBUX
pesynrTara jecy pasziuKe Yy BpEeIHOCTHMA MapaMeTpa KOju MpHKa3yje CTENeH JOKAIHOT pa3Boja.
Tauka 39 Hanaszu ce y OKBUpY 3€J€HE MOBPIIKHE, JOK HACYNPOT TOMe, Tauka 33 Hajia3u ce y
OKBHUpY MapKUHTa xorena ,,Paman”.

3a moapyyje Pagan nnanmHe Hucy m3pauyHare Bpennoctu [HI, umajyhu y Buny na ce
paay 0 BeoMa PeTKO HaCeJLEHOM TOJIPYY]jy, Ta HE MOXKEMO YITOTpeOUTH apameTpe KOju BOJIe JI0
M3padyHaBama BPEAHOCTH MHJIEKCA aHTPOTIOTEHOT YTHIlAja: CTETEeH ypOaHHW3alyje, MHTEH3UTET
caoOpahaja, TokaHU pa3Boj M ekcno3uija. MehyTum, BayKHO je HAlIOMEHYTH Jla aHTPOTIOT€HU
YTHUIIa] ©Ma BAXHY YJIOTY U HAa OBOM TOAPYY]Y.
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VYTHIa) HeajekBaTHOT Kopuithewma NPUPOIHHX pecypca y OKBHpY mojapydyja Paman
TUTAHWHE MOXKE MMAaTH BUIIECTPYKE HETaTUBHE €EeKTe HA MOJPYYje U OTJie/ia Ce Y aKTUBHOCTUMA
HEIUIaHCKE ceuye IIymMa, HEepalMOHAJHOI M HeaJeKBaTHOI Kopuilhema I0JbONPUBPETHOT
3eMJBUIITA, E€KCIUIoATalldjé MUHEPAJHUX CUPOBMHA M YIpO’KaBamka 30HA CAHUTApHE 3alITHUTE
Bofa. VHTEH3WBHO Kpuewe Imyma Ha mnoapy4jy Paman mnnanunHe pamu goOujama
MOJbOIIPUBPEAHOT 3€MJBMINTA, a IMPE CBEra OpaHHIA M Mallllbaka, M pagd MNpojaje ApBeTa
3arouenio je y XX Beky. CreneH JerpajaupaHoCTH, OJHOCHO CTENEH OYYBaHOCTH OBHX IIyma
MpoU3JIa3l W3 TPETXOJHO naTe aHaimm3e (ejd. 13) koja ce oryiega y BHUCOKOM MPOIICHTY
M3/IaHaYKHX 1IyMa, Ka0 U y MPOIICHTY IIHKapa U MHOJbHKA, KOJU MPEACTaBIbajy JOII jeaH BU
perpecruBHE CYKIIECHje, YAME j€ UCTOBPEMEHO MPOIEHT BUCOKHUX ITyMa Kao HajKBAJMTETHUjUX,
HAjOYYBaHMJUX M HAJNPOAYKTHBHHjUX cMameH. HakoH mopehema mojgaTaka mo mojeAMHAYHUM
IOIYMCKHUM Ta3JMHCTBMMa 3a IIymcka ra3auHcta JleckoBan u Kyprmymnuja, morio 6um ce
3aKJbYYHTH J1a TepuTopHja JIeckoBLa HaKo y YKYITHOj MOBPIIMHY 3alITHhEeHUX JIp>KaBHUX LIyMa
3a riaHuHy Panan ydectByje ca 3.2 myTa MambOM MOBPIIMHOM, IO BPEJAHOCTH IIyMa, HbUXOBOM
KBAJIUTETY M MPOU3BOJHUM MOTYhHOCTMMa OBe ILIyMe€ Cy OuYyBaHMj€ OJ IIyMa ca TEpUTOpHje
Kypmrymmmje (Jaksi¢ 1 sar., 2002). Ha ocHOBY cBera HaBeIEHOT MOXKE C€ KOHCTAHTOBATH Jia Cy
IIyMe KOje ce Hajlaze Ha TEPUTOPHjH TOIIMYKOT IIYMCKOT TO/Ipydja y JIOIIHMjeM cTamby U Behem
CTEIIEHY JIerpalupaHOCTH Y OIHOCY Ha IIyMe ca TepuTopHuje JabaaHnuKor UIyMCKOT MoApyYja .

Bpennoctu IHI cy, ouekuBano, Hajehe y Kypurymnuju xao yp6anom exocuctemy (Tao.
14-npuior). Kperane cy ce ox 15 xonuko je u3padyHaTo Ha Tauykama 72 u 73, 10 36 KOJIHKO je
M3padyHaro Ha Tauykama 63 u 67. Ha manu oBor ypOaHOT €KOCHUCTEMA JaCHO CE BHJIM Ja CE TAuKe
72 u 73 Hanaze Ha camoj mepudepuju rpajaa, na je U OYEKUBAHO J1a Cy HA THM HCTPAKUBAHUM
TayKama U BPEIHOCTH MHJEKCA aHTPOIOTEHOT YTHUIIaja HAjHIIKE, jep CE Paau O HIKEM CTEICHY
yp6anuzaiuje. Kaga ce roBopH 0 JIOKaJIHOj Pa3BOjEHOCTH JIOMUHHPAjy 3€J€HE MOBPILUHE, IpU
yeMy Cy y HOrjiefly eKCHO3MIHUje JOMUHAHTHE IpYIHCaHe JpBEHACTe OWJbHE BpCTE KOje Cy Y
Hajsehem Opojy ciyyajeBa YMHWJIE OCHOBHHM CYICTpaT Ha KOMe€ cCy HpoHaheHH JMIIaju.
Hacympor Tome Tauke 63 u 67 o0yxBarajy IEHTap rpaja, IJie je peJaTHBHO jaK MHTCH3HUTET
caobpahaja, BUIIM cTeneH ypOaHu3alMje, y IHOIJEAy JOKaJIHE pPa3BOJEHOCTH JAOMHMHUPAJY
IpaJICKu MapKUH3HM M cTaMOeHa HaceJba, a KaJia pa3MaTpaMo mapameTap eKCIO3HUIje, TPUMETHO
je nma oBIe MpeoBiIajaBajy HMHIUBHIYyalHO pacropeheHe apBeHacTe OusbHe Bpcre. Jlakie,
BPEIHOCTH CBUX MapamMeTapa cy BUA/buBO yBehane, ma oxatie u Behe Bpennoctu [HI. JfoOujenn
pe3ynTaT OWiIM Cy OYEKMBaHU, C OO3UpOM Ja M Jpyra paHHje CIpOBEJeHa HCTPaKHUBaMbA
yKa3yjy Ha WICHTUYHY CUTYyalujy y Apyrum 3emibama (Pacheco et al., 2008; Larsen et al., 2007).

MHora ucTpaxuBama KBAIUTETa Ba3/yXxa 3aCHOBAaHA Cy HAa MCIIUTUBAKY JIUINAja, OJ1 Yera
je y Behem Opojy pamoBa omucaH CTENeH KBaJMTETa Ba3dyxa Tj. HUBO KBaJIMTETa Bazayxa y
ypb6anum noapydjuma (Blasco et al., 2008; Calvelo et al., 2009; Kaeffer et al., 2011; Lisowska,
2011; Kirschbaum et al., 2012; Gerdol et al., 2014).

Conti and Cecchetti, (2001) y OKBUPY CBOjUX HCTpaKUBama TPUKA3Y]y CKaly
pasIMYMTHX HUBOA 3araljema Baz/lyxa Ha OCHOBY BapHupama BpeaHoctu IAP. Ayropu HaBojae na
MIOCTOjH TIET HUBOA 3araljema: BeoMa BUCOKH, BUCOKH, YMEPEH, HU3aK M BeOMa HU3aK. Y Be3H ca
THM U y OBOM UCTPaKMBabhy NPUMEHECHA je hcTa cKaja (cJ1. 4).

Tpeba HarmacuTH Aa HeMa MPETXOJHUX MOoJaTaka O HMHIMKAIMjH KBAJUTETa Bazayxa
KopumrhemeM Juimaja kao OmonHauMkatopa, Ha noapy4jy Jlykoscke, IIponom, Kypmrymmmjcke
6ame, Panan nmanune u rpana Kypurymnuje, Tako J1a ¢y H3JI0KEHHU PE3yATaTH MHUOHUPCKH, a
UCTpaXXUBamba j€ HEONXOIHO HACTABUTH.
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Nuaukanuja u 30HaNMja pa3IUYUTOr CTeNeHa aepo3arahema KopuimhemeM JHinaja Kao
OMOMHIMKATOpA J]aTa je Y BUAY OCHOBHUX 30HA 03HAUYEHUX Kao ,,HOpMaJiHa 30Ha”’; 30Ha ,,00p0Oe”
W 30Ha ,,JIMINajcKe MycTume”. CBeoOyXBaTHUM OIIITHM IMPUKA30M jaCHO C€ BHJE Pa3lIUKE Y
KBJIMTETY Ba3llyXa Ha Pa3IMUUTUM UCTPAKUBAHUM MOapydjuMa (cJa. 38).

,HopMaiHa 30Ha” (A) Koja yKka3yje Ha BUCOK CTEIICH KBAJMTETa Ba3yxa 3ay3MMa 3HaTaH
JIe0 CKOpPO CBUX HCTpaXUBaHUX mojpydja. M3yzetak je HCTpakuBaHO TMOApYydYje Tpaja
Kypurymnuje Ha KoMe HHje €BHJIEHTUPAHO MPHUCYCTBO ,,HopMaiHe 30He . Bpenqnoctu IAP>37.5
KapaKTEpHUIIy OBY 30HY.

3oHa ,,00p0e“ (B) 3ay3uma yxu nentpamnu naeo Kypmymnujcke Oame u Behu jaeo
MOBPIIUHE MCTPAXUBAHOT TMoapydja rpana Kypmrymnuje. OBa 30Ha ykaszyje Ha HEIITO JIOUIWjU
KBaJIUTET Ba3/lyXxa y OJJHOCY Ha ,,HOpMaJIHy 30HY", n1a cy BpejgHocTu [AP 3HaTHO HUXKeE, KpeTaje
cy ce on 14 o 37.

3ona , mmajcke nyctume (P) Huje 3abenexeHa y pypamHuM pehe HacebeHUM
JIeJIOBMMa MCTPaXMBAaHUX Hacesba. [IpucycTBO oBe 30HE 3a0elekeHoO je caMo y ypOaHOM
exocuctemy Tj. y Kypmymnuju. Haume, oBa 30Ha oOyxBaTa yXH IIEHTap Tpaja U y OBOM
HCTpaKMBamkhy OKapakTepucaaHa je Bpenqnoctuma 10 u 11.

JleTa/bHUJOM aHAJIM30M CBAKOT HMCTPaKMBAHOT MOJpYydja MPUMETHO j€ HUjaHCHUPAKE U
MoJIeJ1a OCHOBHUX 30HA HA MOJI30HE.

,HopmanHy 30HY” (A) Kapakrepumy Tayke ca BucokuM IAP Bpeanoctmma, mna
dbopmupane nomsone Aj, A, u A3 y OKBHPY ,,HOpMajHe 30HE” TPHUKa3yjy HUHO HHUjaHCHpaHE
nenoBa mojapydja npema BpenHoctuma IAP. CBe oBe moI30HE W Jajbe YKy3yjy Ha H3y3eTaH
KBaJIUTET Ba3ayxa, mehyrum Qopmmpane cy mpeBacxomno 300r Tora mToO ,,HOpMaJHa 30HA”
3ay3uMa peaTUBHO BEJUKY MOBPUIMHY MCTPAKUBAHUX IMOJPYYja, Ma je OBaj mapamerap OHO O]
BEJIMKE BaXKHOCTH 32 MOTYNHOCT JIETEKTOBamba pa3iiuKa y KBAIUTETY.

300r u3pakeHUX paznuKa y morieay BpeaHocTH IAP, cacraBa Bpcra nuinaja, BUXOBE
OpOJHOCTH M TIOKPOBHOCTH Ha Pa3IUYUTUM HCTPAXUBAHHM TaykaMa, a KOje HHCY MOTJIE Jia ce
CBPCTajy HU y jeHY OJ TMOMEHYTUX OCHOBHHMX 30HAa, YOUCHO je Ja Ou TakBa XETEPOreHOCT
HajO0OJbe MOTJIA JIa C€ apTUKYyIHUIIe Kpo3 (Gopmupame IBE MOA30HE Y OKBHPY 30HE ,,00p0e” -
,,CTIOJballIkha 30Ha 6opbe” (B) u ,,yHyrpamma 30ua 60poe” (B,). OBakBa moxaena 30He ,,00p6e”
Ha noa3oue (B)) u (B,), y 0OkBHpY OBOT HCTpakuBama, MpHUKa3aHa je camo y rpaay Kypurymuju.
3oHa ,,00p0e” 3ay3uMa U jemaH Manu jJeo nospiinHe Kypmrymmnmjcke Oame, anu je Taj €0
MoJIpyvja OKapaKTEpPHCAaH CaMO j€AHOM HCTPXUBAHOM TayKOM, Ma HHje yodeHa moTpeda 3a
JTaJbUM 30HUpPABEM, 0 YeMy he y 1ajbeM TeKCTy OUTH IUCKYTOBAHO.

3oHHpame ca BUIIE O]l TPU OCHOBHE 30HE 3a0enexxeHo je y Bumie panosa (Loppi, 1992,
2002; Bartholmess, 1993; Stamenkovi¢, 1997; Kirschbaum, 2006, 2012).

Tpeba umaTu y BUAY Ja Cy HaBeJI€HE 30HE PA3IMYUTOr CTENEHA KBAJIWTETa Bazjyxa
0Jlpa3 HETOBOT CTalka Ha oJpeheHOM MpocTopy y AyKeM BpeMeHckoMm mepuony (Mayer et al.,
2013; Sujetoviene, 2015). ¥ Tom cmucity jenHa o HajpaHUjUX W HAJpECIIEKTAOUITHUjUX TIPOIIeHA
HaBEJIEHOT CTama j€ CKaja KBaJUTATUBHE IIPOIIEHE OCETJbMBOCTH ENMU(PUTHUX JHIaja 3a
noapyuje Enrnecke u Benca (Hawksworth and Rose, 1970).

JlykoBcka ©Oama OJUIMKyje C€ pelaTuBHO JOOpMM KBaJuUTETOM Basnyxa. Haxon
KapTupama yodyaBa ce IMPUCYCTBO ,,HopMaiHe 30He” (¢J1. 38). [Ipernu3nujom 30HaIMjOM TIOIpYYja
OCHOBHA ,,HOpMaJjiHa 30Ha’’ TOJIeJbeHa j€ Ha TPH MOJ30HE Ha OCHOBY Pa3IMUUTUX BpeaHOCTH [AP
(ca. 39). ¥V npBoj moa30HU Hajnase ce Tauke ca HajHwkuM [AP Bpennoctrma. KapakrepucTuano
j€ Ia oBa MoJi30Ha 0OyXBaTa COILMjaTHO aKTUBHU IO MOJpYyYja, u3y3eB Tadke 2. OBa Tauka ce
Haja3u y HemocpeaHoj O6nm3uau perunonanHor myta Kypmymnnja- JIykoBcka 6ama, mTo Moxe
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Ooutu pasznor ciabuje MOKPOBHOCTH JIMIIAja Ta Cy CBOXJHO TOME 3a OBY TauyKy H3payyHaTe
He3HaTHO Hmxke BpeHocTH IAP. Jlpyry nmom3ony umHe camo naBe Tauke 5 u 7. OBa moja3oHa
3ay3uma rnepudepHe nenose noapydja. Tpeha moazona ce oanmkyje Taukama ca HajumuM [AP
BpeIHOCTHMA, OBa 30Ha oOyxBara camy nepudepujy noapydja. Hajseha Bpemnoct IAP
M3padyHara je 3a TauKy 8 Koja ce Hajla3u y OBOj MOA30HHU Ha camoj nepudepuju 6ame (cia. 39).
OBakBa cuTyalyja je OYeKHBaHa jep Ce paju O TYPUCTHUYKOM Hacesby, cllabo HacesbeHOM, 0e3
pa3BHjeHe WHIYCTpHje, ca CJIa0WjuM HHTEH3UTETOM MOTOpHOr caoOpahaja. Jemunu moryhu
n3BOp 3araljema MOTy NpeAcTaB/baTH MHIUBUAYAJIHA JIOKUIITA JOoMahMHCTaBa, KpUyewme NIyma
paay M3rpajmkbe HOBUX CMEIITajHUX KamaluTeTa 3a TYpHCTe, Ka0 U HEJIOBOJHHO DPEryJHCaHO
NUTalkE O/JIarama OTnajia.

3a noapyuje Kypmrymnujcke O6ame KapaKTepUCTUYHO je TPHUCYCTBO ,,HOpMaJilHE 30HE”
Koja 00yxBara CBe UCTpa)KMBaHE Tauke M3y3eB Tauke 22 Koja ce Haja3u y 30HU ,,00p6e”. [Ipema
u3padyHatuM BpenHoctuma [AP ncrpaxkuBana tauka 22 je y paHry 30He ,,00p6e”, Mmel)yTum oBO
Tpeba MPUXBATUTH BPJIO YCJIOBHO MMajyhul y BUAY Jia C€ paju O Majoj TMOBPIINHHU, TAYHHU]E CAaMO
JeHO] TayKW Ta je AMCKYTaOWJIHO Jia JIM jeJHAa Tayka MOXe OWTH pelnpe3eHTaTHBHA 3a
dbopmupame 30He. [Topen Tora, Bpemnoct IAP Ha oBoj Tauku je rpanuuna (IAP=37), a mpema
kopumthenoj ckamu (Tad. 4) Tauke Koje ce OMIMKY]y BpeaHoctuma [AP>37.5 cmamajy y
,,HOPMaJHy 30HY”. M3 cBera HaBeJEHOI MOXXEMO 3aKJbyUMTH Ja j€ Ha OBOM IPOCTOPY
HEOIXOJJHO HACTAaBUTU ca HCTpakuBameM M mpahem crama. Behw neo moBpmmHe moapydyja
HaJa3| ce y ,,HOPMAaJIHOj 30HK~ KOja je MOJAeJbeHa Ha TP MOJ30HE WIHM TPH Jena ,,HOpMallHEe
30HE” Koja cy ce Gopmupana Ha ocHOBY BpeaHocTu [AP. Hajume Bpennoctu [AP u camum tum
Y BUCOKMM KBAJIUTETOM Ba3/lyXa OJJIUKY]Yy C€ TauKe KOje Cy JIOIMpaHe Ha JyrOMCTOKY MOApYydja.
KoncranroBaH je Bpio auBep3u(UKOBaH cacTaB JiMIIaja ca ydenrheM BpCTa JIHINAja OCETIBUBHUX
Ha aeposaraljeme. Pasznor oBakBuX pe3ynTara MOkeMO HahM BEpOBATHO y HUCKOM CTEIECHY
ypbanu3anuje u c1aboM MHTEH3UTETY caoOpahaja. Ha Ba)KHOCT OBUX mapameTrapa 1o KBaJHTET
Ba3Jyxa ykasyje U UCTpakuBame koje cy ciuposesu Coffey and Fahrig (2012).

ITposiom Oama mpezacraBiba MOAPYYje KOje c€ OJUIMKYje BeoMa OoraTuMm JUBEP3UTETOM
JMIIaja U BUCOKMM CTETIEHOM KBajMTeTa Ba3ayxa. Hamasu ce Ha oOponnuma Panan mianuHe ma
jé Ha ONIITO] KapTW NpHKa3aHa y okBHpy mianuHe Paman (ca. 38). UuTtaBo uCTpakMBaHO
HoJpyyje ce Haja3u y ,,HopMasHoj 30HU” (¢J1. 41). Oiukyje ce BUCOKUM BpenHocTiMa IAP u
npeMa npuMemneHoj ckanu (Tad. 4) Behu 1eo oBOr mojapydja jeé OKapaKTepHCaH BPJIO CIabuM
sarahemem. ,,Hopmanna 30Ha” je mozgesbeHa Ha Tpu Qopmupane mnojzoHe. [IpBa moa3oHa
oOyxBarta COIMjaJTHO aKTUBHU IIEHTap MOJpy4ja, Ma cy oueKuBaHo, BpeaHoct IAP Ha Taukama y
OBOj MOJ30HU HajHKe. [Ipyra moa3oHa je popmupana npema nepudepuju noapydja. M3asojena
je Ha ocHOBY BHIMX BpenHocTH IAP y omHocy Ha IAP BpegHocTH Tadaka y mpBOj MOJ30HH.
OOyxBara JenoBe HMCTpaXMBAHOT TOJpy4ja KOjU Cy ciabuje HacesbeHH. Tpeha moj3zoHa HUje
KOHTHHYHpaHOT 00sinka. OOyxBaTa JyroMCTOYHH JI€0 MOJIpyYja, a ’beHH (PparMeHTH ce Hajla3e Ha
ceBepo3amnajay U OKapaKTepUCaHHU Cy HUCTpakuBaHOM TadukoM 34. OBa Tauka Mako ce Haja3u y
HaceJbEHOM JIeIy MOoJpyyja IMITO HUje OMO CiTy4aj ca MOJI0KajeM OCTaIMX Tadaka y OBOj MOJ30HH,
OJTMKYj€ C€ pEJIATUBHO J0OpO pa3BHjeHUM 3€JICHUM TMOBpIIMHAMA Koje MO JAe)UHHIIN]U
aMOpTH3Y]y MUHUMAaJIHE HeTaTUBHE e(ekTe aepo3arahema.

Ha ocHoBy 30Hamuje BUIM ce Ja Ce YWTAaBO HCTPaXMBaHO Nojpydjy Paman mmanune
Haja3u y ,,HOPMaJIHOj 30HW’, IITO YKa3yje Ha BHCOK HHMBO KBajuTeTa Ba3ayxa (cja. 38). OBo
NoJIpy4je U3/Baja ce y OJTHOCY Ha OCTaje M0 TOME LITO MpPeJICTaB/ba IPUPOIHHU, HEAHTPOIIOTEH!
exocucreM. Hamme, ucrtpaxen je camo neo PagaH miaHuHe, ma je HEONXOJHO HACTAaBUTH
uctpaxkupama. Bpennoctu IAP Ha 0BOM HCTpaXMBaHOM TOJIPYy4jy Ouiie Cy M3Y3€THO BUCOKE U
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Bapupajy ox 58 no 73. 3araljeme Ha OBOM IOJPYYjy j€ OKapaKTEpHCAaHO Kao €1abo WM BPJO
cnabo. OcHOBHa ,,HOpMaJlHa 30HA” je HM3HMjaHCHpaHAa Ha TPU IOJ30HE OJHOCHO TPU Jea
,HOopManHe 3oHe”. IIpBa moa30HA cacToju ce W3 TPH UCTPAKMBAHE Tadyke KOje CE OMJIUKY]Y
HajumkuM [AP BpegHoctuma. Moryhu pasior NHCKOHTHHYaJIHOT KapakTepa OBE IOJ30HE
oryiesia ce y TOMe Jia ce Ha CeBepHOM jeny nojpydja Panan ninanune nHanaszu ce IIposom Gama
KOja ce OJUIMKYyje BHUIIMM CTEIeHOM ypOaHu3anuje u HwkuM IAP BpegHoctuma (e 38) y
onHocy Ha IAP BpegHocTu Ha ucTpakuBaHuUM Taukama Panman mutanune. Jpyra dopmupana
MO/I30Ha OJUIMKyje ce BumMM IAP BpemHocTMMa y OJHOCY Ha MPETXOAHY MOA30HY. Tpeha
MO/I30HA y OKBHPY ,,HOpMajiHE 30HE” Kapakrepuiine Hajehu Opoj ncrtpakuBanux Tadaka. Ce
TPU TOJ30HE Cy JUCKOHTUHYaJHOI Kapakrepa. Moryhu pasjior oOBakBOr pacrnopena
HUJaHCUPAHOCTU OJHOCH C€ Ha W3BECHA OIpaHUYEHA Y IOCTYNKY €BUICHTUpPAma MPUCYCTBA
JUIIaja ¥ MPUKYIJbakba y30paka, ITo ce oriesia Kpo3 HeMOoryhHOCT oOmiiacka HEMPHUCTYavyHUX
TepeHa, Kao U MOCTOjarke MJIAJINX U HEPAa3BUJEHUX cTabaja Kao U KpUewme IymMa Ha ojapeheHum
JIeJIOBUMA TIOJIpyYja YMME j€ BEJIMKU OpOj MOTEHIMjaTHUX CYIICTpaTa U3TYOHIIO TTPEAUCTIOZUIIH]Y
MOJIJIOTe 3a HacesbaBame JIUINAja.

Ha ocHoBy oBoOT HcTpaskuBama MOTJIO OM Ja ce€ 3aKJby4H Jla c€ HajcIadujuM KBAJUTETOM
Ba3lyxa OJUIMKYyje HCTpakuBaHO mnojpy4dje rpaga Kypmymnuje (cia. 38). Ha kaptu rpana
Kypurymigje youaBamo HpUCYCTBO JIB€ OCHOBHE 30HE JMIIajcke MHIuKanuje (cja. 43). ,,30Ha
NyCTUE” 3ay3MMa MamU JI€0 MOpydja, MPEeBaCXOJHO COLIMjaTHO aKTUBHU IeHTap rpaaa. OBo je
OYEKHBAHO jep je MM0Jl MHTEH3UBHUJUM aHTPOIOT€HUM yTHLajeM. Y OKBHPY OBE 30HE Hajase ce
ucTpakuBaHe Tauke 63 um 64 ca KapakTEpUCTUYHUM, pelnaTuBHO HUCKUM [AP BpegHocTHMA.
MebhyTtumM, oBa 30Ha HOKa3zyje TEHJEHLHMje Ka Moryhem mpemnacky y 30HY ,,00p6e” jep je Ha
MOMEHYTHM TadykKaMa EBHJICHTUPAHO W MPHCYCTBO BPCTa KOj€ CYy YMEPEHO TOJIEpaHTHE Ha
3arahjeme Bazayxa, kao wmto je Lecidella elaeochroma. 3ona ,,60p0e” o0yxBaTa Tauke Koje Cy
umane Buiie BpenHoctd IAP ma ce 3akibydyje na ce OBaj /€0 MOJApydYja OMIIMKYje BHIITUM
CTEIICHOM KBaJIUTeTa Ba3ayxa. 30Ha ,,00p0e” je moaesbeHa Ha JiBe MoA30He. ,,Crosbalimba 30Ha
Oop6e” HacTaBiba Ce Ha 30HY ,,JIUIIAJCKE ITyCTUEE M NPOCTUPE HA JyTOMCTOYHH JAE0 MOoJpydYja.
OBa 30Ha 3axBaTa NPETEKHO MepudepHe AenoBe rpaja. ,,YHyTpallmba 30Ha 0opde” oOyxBaTta
MamHu Opoj Tayaka, MelyTuMm cacTaB lumiaja eBHASHTHpAH Ha Tadakama OBOT Jiejla IOKasyje
HEITO Behu IAMBEP3UTET BPCTa M CTEMEH MOKPOBHOCTHU ILITO j€ BEPOBATHO IMocieauia Omnaro
no00JbIIAHOT KBAJIUTETA Bazayxa. OBakBa CHUTyalldja je OYEKHMBaHA ¢ 003UPOM J1a je MICHTHYHA
civka 3a0ene)xeHa U Ha JAPYruM NOJpPYYjUMa BpJIO CIMYHUX BEIUYMHA, CTETICHA Pa3BUjEHOCTH
WHIYCTPHj€ W WHTEH3UTETa MOTOpHOTr caoOpahaja xao mro cy [lpokymsbe u JumutpoBrpan
(Stamenkovi¢, 2002).

Kommapamujom ca panujum ucTpaxuBamuMa npumehyjeMo na Ccy Ha HUCTpaKMBaHUM
taukama y [lpokymby m3pauyHare cianuHe BpeaHocTH IAP kao Ha ucTpakMBaHUM Taukama y
Kypmrymmunju (Stamenkovié, 1997). PenatuBno Benmku neo moBpiiuHe [Ipokyriba je y 30HU
,,JIUIIajcKe MycTUe”. ['0TOBO MaeHTH4YHO Kao u y Kypurymnnju, 3a0eiekeHo je 1a oBa 30Ha
3ay3MMa COIMjajJHO aKTHBHM IIEHTap, MajJia 10 CBOjOj BEJIMYMHHU, Pa3BUJEHOCTH HHIYCTpUjE U
MoTOpHOT caobpahaja He Ou Tpebasno na je Tako. HaBonu ce ga cy HEMOBOJbHE OKOJIHOCTH Kao
IITO Cy MO3WIIMOHUPAHOCT Hacesba y OJHOCY Ha pesbed, BPJIO Jolla MO3UllMja HHIyCTpUje (Ha
3amajlHoM Kpajy) y OJHOCY Ha Biagajyhe BeTpoBe, €KClaH3Wja MOTOpHOT caobOpahaja y
MOCIIEAIbUX HEKOJIMKO TOMHA, JIOUI OMJIaHC 3€JeHUX MOBPIIMHA, TJIABHU Cy Pa3lIo3U 32 OBAKO
peIaTUBHO BEJIMKO MOJIPYyYje ca BUCOKUM CTETIEHOM aepo3arahema. 3abesie:xeHo je U MpUcycTBO
30HE ,,00p0€” y K0jO] ce Haa3uo JAe0 UCTpaxxuBaHoT nojpyyja y [lpokymsey. UneHTndno kao y
Kypurymnuju, oa 30Ha je Ha ocHOBY IAP BpemHocTu monesbeHa y nBe moa3oHe. ,,Criojbaiimba
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30Ha O60pOe” y IIpokymby 3ay3uMma JOHE JeJIOBE Tpaja Ha jyrosamaiy, jyry ¥ UCTOKY JOK Ka
CeBepy TO HHUje KOHCTATOBAHO WITO j€ TMOCJeIuIa YHICHUIIE N1a je Bererandja y TOM ey
M3Y3€THO OCKYJHA Ta j€ Taj IPOCTOp OCTA0 HEUCTpPa)KeH. ,,Y HyTpallmha 30Ha 0opOe” Ha OBOM
MOJIPYy4jy 3ay3uMa I0JI0XkKaj Y BPUIHUM JejoBuMa Opna Xucap Ha jyrosanajgHoj CTpaHH Kao U
jeman nmeo Ha Bpxy Opna CrpaxaBa. Harmameno je na je Ha Bpxy Opna bopoBmak, y Bpiio
OCHpOMAIIICHO] BETreTallju, Ha HEKOJUKO cTabaja KOHCTaTOBaHA BpJIO JuBep3u(dHUKOBaHA
3ajelHMIIa JIMIIaja ca ydemheM HEKUX BeoMa OCeTJbMBUX BpcTa (Evernia prunastri,
Flavoparmelia caperata, Melanelia exasperatula, M. subaurifera w Parmelia tiliacea) mito
yKa3zyje Ha peaJiHy MOTyhHOCT Ja ce 0Baj IpOCTOp HaJla3H y JIMIIAJCKO] ,,HOPMAIHO] 30HK 300T
yera ce McThue mnoTpeda 3a JajbUM M JCTAJbHUJUM HCTpaKUBamHMa Ja OM ce TOTBPIWIIO
€BEHTYaJIHO IPUCYCTBO oBe 30HE (Stamenkovié, 2002).

CnuyHa cuTyalldja Kao ¥ 'y OBOM HCTpaXKHBamy 3a0eleKeHa je M TOKOM HCTpaKMBamba
WHIUKalMje KBaJIUTeTa Bazayxa y JumutpoBrpany rae ce Hajsehu jeo Hacesba Haja3u y 30HU
,00p0e” (oko 95%), a BpyiO Manu €0 y BUIY TAHKOT I0jaca y 30HU ,,JIUIIAJCKE MyCTHHE
(Stamenkovi¢, 2002). Mehyrtum, y HUCTpakuBamy CHPOBEIECHOM HAa HCTOM TMOJPYYjy oOcam
roJiuHa KacHHje 3a0eeKeHO je U MPUCYCTBO ,,HOPMaJIHE 30HE” MHAMKAIM]e KBaJUTETa Ba3ayXa.
Aytopu HaBoje Ja cy pesyiaTratd mnocienuua 3arahema Baszayxa, nma je JMMUTpOBrpaj
OKapaKTepHCaH Kao Mojpyyje ca ymepeHuMm 3arahemeM Bazmyxa (Stamenkovic et al., 2010).

Slaby and Lisowska (2012) y okBuUpY CBOjHX HCTpakKhBama CHpoBeAcHHX y KpakoBy
Oenexxe uIeHTHYHE pesyarare. [IpenMeT HWUXOBOT HCTpaKUBama OHO je pPEeKOJIOHH3AIH]ja
enuUTHUX JMIIaja y ypOaHOM E€KOCHUCTEMY, Kao IMOCJIEIUIa MO00JbIIama KBATUTETa Ba3lyXa.
Ocum Tora, Duque et al. (2016), y okBUpY CBOjUX HCTpakMBama IPEACTaBJbajy €Ballyallyje
CTpaTeruja 3a cMameme acpo3arahema y ypbanum ekocucremuma. [Ipema Llop et al. (2012), Ha
KBAJIUTET Ba3/lyXa U CMameHke IUBEP3UTETa JIMIIAja, BEJIMKH YTHUIQ] HWMajy HHTECH3UTET
caoOpahaja, 3esieHe IOBPIIMHE U WHIUBUAYaIHA JOXKUINTA JoMahnHcTBa. eHTnyHe pesynrare
npuKaszana cy u panmja ucrpaxupama (Conti and Cecchetti, 2001; Loppi et al., 2002; Washburn
and Cullen, 2006; Perlmutter, 2010; Munzi et al., 2014; Sujetoviene and Galinyte, 2016).

[Ipema pesynratuma SOM aHanu3e 3aCHOBaHO] Ha AUCTPUOYLIHjU UCTPAKUBAHUX TayakKa
Y 30Ha Pa3JIMYUTOT CTETeHa KBaNIMTeTa Ba3ayxa Ha SOM mamnu hopmupane cy Tpu rpyme — A, B
u C (ca. 44). I'pynma A je oxapakrtepucana HajsehuM OpojeM HCTpaXMBAaHHX Tadaka Koje ce
OJUINKY]y BeoMa a00puM kBanuTeToM BazayxoM. Cynehu mo IndVal ananusu mako BpeaHocTH
BpCTa KOje Cy ce H3JIBOjuJie TOKa3yjy jacHy yjenHaueHocT, HajsummM IndVal Bpennoctnma
Kapaktepuiny ce Bpcte Pertusaria amara, Ramalina fraxinea v Lepraria incana, na ce cMatpa
Jla cy oBe BpcTe Haj0ospbu MHAuKatopu rpymne A (tad. 15). Y rpynu B, takohe, cBe mpucytHe
HUCTpaOKMBAHE TadyKe OKpPAaKTEpHUCAaHE Cy pelaTUBHO M0OpuUM KBanuTeToM Baszayxa. IndVal
aHaiM3a yKazaja jeé Ha BEIUMKH Opoj BpCcTa Koje omucyjy oBy rpymy (21) ca BUCOKMM U
CTaTUCTHUKH 3Ha4ajHUM BpenHocTrMa IndVal. Ha ocHOBY oBe aHanm3e MOKEMO 3aKJbYYUTH J1a
OBy Tpymy Hajoosbe omucyje Bpcta Pleurosticta acetabulum ca W3y3€THO BHCOKOM
nHaukaropckom BpenHothy (80.2). ¥V rpynu C npumeheno je Hajehe oacTyname. Y 0BOj rpymnu
MopeJl Tayaka Koje ce Hajas3e Yy ,,HOpMaJHOj 30HH~ MPHUCYTHE Cy M UCTPaKMBaHE Tauyke Koje ce
Hajase y 30HH ,,00p0e” W y ,,JIMIIAJCKOj MYCTUEW, MaKje Hajla3e Ce Ha MoJpydjuma ca
HajcaabujuM KBaTUTETOM Ba3ayxa. Y rpymu C Hamasze ce YIiIaBHOM CBE UCTpaXMBaHE TayKe KOje
Ce KapakTepuIly HajciabujuM KBaJIUTETOM Bazayxa (cj. 44). Muaukatopu oBe Tpyrme cy JBe
penpe3eHTaTUBHE BpcTe — Xanthoria parietina u Candelariella xanthostigma (Ta6. 15), koje cy u
y paHMje CIpPOBEJECHUM HCTPAKMBAKbLUMa OKapaKTepUCaHE Kao TOJIEPAHTHE WIM YMEPEHO
ToJIepaHTHE Ha 3araheme Bazmyxa (Saipunkaew et al., 2005; Davies et al., 2007).
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VY nornasiey Pesynratu mpenctaBibeHa je W CliMKa BU3yanusanuje auctpudymnuje IAP u
IHI na nBopumensuoHanHoj SOM mamnu (ea1. 45). Oba uHIeKca nokaszaia Cy jacaH IpaJujeHT y
npoMeHu cBojux BpeaHoctr Ha SOM mamu. Kpehyhu ce xpo3 SOM mamy on rpyme A, mpeko
rpyne B no rpyne C Bpennoctu IAP onagajy. Hacynpor Tome, IHI Bpeanoctu kpehyhu ce kpo3
SOM wmany ox rpyne C, mpeko rpyne B go rpyme A pacty (cia. 45). AHTpONIOTeHH yTHIIA] je
MoceOHO yO4YBbMB Ha WCTPAKUBAHUM Taukama Koje mpumany rpynu C. Pesynratu cy Ounu
OueKHBaHU ¢ 003upoMm na BpeaHoctu AP mpukasyjy HUBO KBaluTETa Baszayxa, JOK BPEIHOCTH
IHI yka3yjy Ha cTeneH aHTPOTIOTEHOT yTHIIaja.

Kako ce oBa TexHMKa cMaTpa MOCEOHO MOTOHOM 32 IIPUMEHY HaJl BEJIMKUM CKYIIOBHMA
nonaraka (Chon, 2011), u3bop meTone je y MOTHYHOCTH OMpaBiaH, ¢ 003MpOM Ha TO Ja je
KOJIMYMHA M0JaTaKa y OBOj CTYIUju OOMMHA.

Hajsehu npoGiiem kana je ped 0 KBaJUTETY Basjyxa Mpe/cTaBiba 3aral)eme Koje MmoTHIe
u3 npousBonHux morona LMWK , KomaoHuk” rae ce 3a 3arpeBame pagHUX MPOCTOpHja U 3a
notpede MapHUX KOTJIOBAa Y IMPOIECY INPOU3BOAKE KOPHCTE Ma3yT W OTHaa Of JApBETA.
CaropeBameM OBHX MaTepHja KOHCTAaHTHO ce€ ociiobaha rycTu IuM, ca BEJIUKOM KOJIUYUHOM
WHEpTHE mpammuHe. Ynopelhyjyhu nsmepene BpeaHocTu emucHje (yribeH-MOHOKCHIA, CYyMIIOp-
IMOKCHIA, a30THUX OKCHJA, MpPAalIKacTUX MaTephja M TAaCOBUTHX HEOPTaHCKUX jEIUbCHA
¢yopa u xJopa ca rpaHUYHUM BPEAHOCTHMA EMHUCHje MOXKE C€ 3aKJbYUUTH J1a KOTJIApHHULE Ha
Ma3yT u koriapHuna PJ , Ilunana” He q0BOAE 0 MpeKopaveka rpaHUYHUX BPETHOCTH EMHUCH]E
HaBeaeHux 3arahyjyhux wmatepuwja. Kormapuuma PJ ,Illnmepana” noBoau 10 mOpekopauema
TPaHUYHUX BPEIHOCTH €MHCH]j€ YIJbeH-MOHOKCHIA W MPAIIKACTUX MaTepHja, a pa3jor Tora je
HEMOTIYHO CaropeBame TOprBa y JIOXKHOM ypehajy W HeaJeKBaTaH HAa4MH JO3Upama TOpUBa.
W3zrpagmoM HOBE KOTIApHUIIE HA YBPCTO TOPUBO cMamuhe ce moTpomma Mazyra 3a 30 — 40 %, a
camuM TuM Johu he 1o cMamema aepo3arahema. [Topen HINK ,,Konaonuka” Kao MOTEHIIN]aTHU
u3BOpH aeposarahiema y rpalay jaBibajy c€ M KOTJIApHUIE APYTUX PAJHUX OpraHu3anuja u
YCTaHOBa JIONMPAHUX YIJABHOM Yy CaMOM IIEHTPY rpajaa. Y 3UMCKHM MeceluMa Ty Cy U
noxwuira nomMahmHCTaBa KoOja Kao OrpeB KOPHCTE IPBO M yrajb. 3arahuBaum Basayxa cy u
W3JTyBHHU TaCOBU ayTOMOOWJIA, jep HajBUIIEC OKCHJA a30Ta, YIJbeH-MOHOKCHIA, YITHbOBOJOHUKA U
jenumema 0J0Ba u30aiyjy ce y armocdepy u3 ayromobuna (Ctparerwja Oap>KMBOT pasBoja
OIIITHHE Kypurymnuja 2010-2020. TO/INHE. http://tokursumlija.rs/wp-
content/uploads/2016/06/strategija-2010-2020.pdf).

AHajau3a 100HjeHHX pe3yaTaTa OMOJOIIKHX AKTHBHOCTH HCIIMTHBAHMUX JIMIIAjCKHUX
eKCTpaKaTa u MeTadoJIMTa

ExcTpaktT u CexkyHIapHM METa0OJIUTH JIMIIaja KCIOJbaBajy MHOTEe OHOJIOIIKE |
dapmakonomke ocoonne. Mako je ayro Biagaio MUILBEHE Ja Cy CEKyHAapHU METaOOIUTH
CHOpeIHU MPOAYKTH MeTaboiu3Ma Oe3 3Hauaja 3a JIMIIaje, JaHac ce 3Ha Ja OHU OCTBapyjy HEeKe
¢duznosomike M eKojomke (GyHKIMje Yy caMUM JIMIIajuMa (HIp. 3allTHTa JIMIIaja OJ jaKe
WHCOJanuje). YnpaBo OMOJIONIKA aKTUBHOCT €KCTpaKaTa MOCIENIA j& Pa3IMIYUTHX aKTHBHOCTH
MOjeTMHAYHUX CYIICTaHIM. AKTHBHOCT €KCTpaKaTa 3aBUCH O] CIIOKEHUX MHTEPAKIMja lbUXOBHUX
CYIICTaHIIM, IITO MOXE HCIOJBUTH PA3HOBPCHE YTHIAje HAa OHMOJOMIKO JIEjCTBO E€KCTpakaTa
(Agboke and Esimone, 2011).

HcnutrBanu eKCTPAKTH JIMINAja U BbHXOBE M30JI0BaHE CYIICTAHIIE MTOKA3aje Cy pa3IuunuTe
OMOJIOIIKE AaKTHBHOCTH, NpPE CBEra pEIaTUBHO jaKy AaHTHUMUKPOOHY, aHTHOKCHIATHBHY U
AHTHUKAHIIEPOTEHY aKTHBHOCT. Pasnuke y moOujeHHMM BpeIHOCTHMA 3aBUCHIIC CY IIPE CBEra O
WCIIUTUBAHE BPCTE JINIIAja.
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[To3naro je ma cy Oakrepuje CrocOOHE 1a pa3BUjy pa3IUUUTE MEXaHU3ME OJI0paHe U
noctany pesucteHTHe. HekoHTposmcaHa ymnoTpeba aHTHOMOTHMKA Y MEAWIIMHA U BETEPUHH Y
CBpX€ IMpEBEHIIM]je U Tepanuje 0aKTepHjCKIX 000JbeHha, Kao U yrnoTpeda y cTO4apCcTBYy y CBPXY
MPOMOITHj€ pacTa KHBOTHIbA JOBEJA j€ JI0 CBE y4ecTallije M0jaBe aHTUOMOTCKE PE3UCTEHIIH]e,
Tj. OTHOpPHOCTH OakTepHja HAa AHTUOMOTHKE, IITO Yy JAHAIIE BpeMe IpeAcTaBba O030MIbaH
Tepanujcku npooem.

AHTUMUKpPOOHH JieK Tpeba Ja MMa HEKOJHMKO OCHOBHMX OCOOMHA: /1a j€ CEJIEKTHBHO
TOKCHYaH, Ja CIEKTPOM JeJioBalkha TOKpHje BHUIIE MHUKpOOpraHuzama (300T MEHNIOBUTHX
nH(peKIMja), 1a 0TeKa MUKPOOPTaHU3MY J1a Op30 pa3BHje MEXaHW3ME PE3UCTEHIIN]E Ha Taj JIeK U
Ja JIEK OCTaHe JIOBOJBHO AYro y akTUBHOM o00imKy. CBe OBE YCIIOBE HCIYHaBajy jeIMHO
IIPUPOIHU AHTUMUKPOOHH areHCH.

AHTUMHMKPOOHA aKTHBHOCT MCHUTHBAHMX €KCTpaKara JIMIIaja U U30JI0BAHUX CYICTAHIU
Bapupala je y 3aBUCHOCTH O] BpCTE MHKpoOa M cactaBa henmujcKor 3uaa KOju ce pasiuKyje KoJ
IpaM-TIO3UTUBHUX U TpaM-HETaTUBHHMX MHKpoopraHm3zama u ribuBa (Madigan et al., 2011).
OceTJbMBOCT TOjeIMHUX MHUKpPOOpTraHHW3amMa Ha pas3InduTe aHTUMHKPOOHE areHce 3HaudajHo
BapHpa, Ia ce Tak0 OCETJHUBOCT I'PaM-IIO3UTUBHUX U I'paM-HETraTUBHUX OaKTepHja Ha eKCTPAKTe
pasIUYMTHX BpCTa JiMIaja pasnukyje. Ha Behuny cojeBa rpamM-mo3uTuBHUX OakTepuja youaBa ce
WHXHOUTOPHO JIejCTBO, JJOK Cy BehuHa cojeBa rpamM-HeraTuBHUX OaKTepHja MPHUPOJIHO OTIIOPHE.
henujcku 3ua rpamM-mo3uTUBHUX OakTepuja je penatuBHO nedeo (oa 15 mo 80 nm) u Hajpehum
JIEIOM CacTaB/beH OJi NENTHJOTJIMKAHA, alldi C€ y HEroBOM cacTaBy Hamaze u cueache
KOMIIOHEHTE: TeMXOMYHA U TeMXYpPOHCKa KUCENNHA, oaucaxapuau u npotennn (Madigan et al.,
2011). henujcku 3ua rpaM-HeraTUBHUX Oaktepuja je Tamu (oa 10 1o 15 nm), Mmame KOMITaKTaH,
I 3HaTHO KOMIUIEKCHUjer XxeMHjcKor cacTtaBa. Caap)kKM TaHaK CJOj MENTUAOTIIMKaHA W3HAJ
KOra ce Hajla3e TPU KOMIIOHEHTE: JUMOMPOTEHH, CHOJballllha MEMOpaHa M JUIOIMOIUCAXaPH/I.
henuje Behune pa3nuuuTux BpcTa IJbMBa UMajy jaCHO MUGEPEHIIUPAH U CI0jeBUT heNnjCcKu 3UI.
VY BUXOB cacTaB yJja3e MoJIMcaxapyuau Kao MTo cy XUTHH U riryka (Griffin, 1994).

CBe TecTHpaHe BPCTE I'JbUBA IMOKa3ane cy Behy Pe3UCTEHTHOCT Ha JIEjCTBO TECTHPAHUX
y30paka y 0JJHOCY TeCTUpaHe BpcTe OakTepuja. YnpaBo Beha pe3UCTEHTHOCT IJbUBA y OJHOCY Ha
OakTepuje, ka0 W Beha PE3UCTEHTHOCT TpaM-HETaTHMBHHX OakTepuja y OJHOCY Ha Tpam-
MO3UTHBHE MOTBplEHA je BHUIIE IMyTa JI0 cajJa O 4eMy cBefo4ye OpOjHU JHUTEpaTypHU MOJAIN
(Karagoz et al., 2009; Rankovi¢ et al., 2012; Javeria et al., 2013; Srivastava et al., 2013;
Pompilio et al., 2013; Ramos et al., 2014; Rankovi¢ et al., 2014; Rankovi¢ et al., 2015; Risti¢ et
al., 2016).

Y oBOM pagy NpUMEHOM MUKPO-AMJIYLIMOHE MeETOJieé YTBpheHa je MHUHUMAaJIHA
MHXUOUTOPHA KOHIIEHTpAIM]ja, 32 CBE UCIIUTHUBaHE y30pke. Ha oBaj HauMH yTBpheHe Cy HajHIKE
KOHIIEHTpAIlMje eKCTpakara HCIUTHBAaHUX BPCTa JIMINAja W HM30JI0BAHUX CYICTAHIM KoOje
CIpeuaBajy pacT TecTHpaHUX MHKpoopraHu3ma. Ha ocHoBy Tora oxapehena je anTumukpoOHa
aKTUBHOCT UCIIMTUBAHUX Yy30paKa.

CBe TecTHpaHe BpCTE JMIaja U HM30JIOBAaHE CYNCTAHIE Y OBOM paay, UCIOJbUIIE Cy
AHTUMUKPOOHY aKTHUBHOCT. M3070BaHe CyImCTaHIe Cy IOKa3ajle CHaXHH]Y aHTUMHUKPOOHY
aKTUBHOCT Y OJTHOCY Ha €KCTpakTe BehnHe TecTupaHuX BpCTa JiMIIaja, pearyjyhu uHXxuOuTopHO
Ha CBE TeCTHpaHe BpPCTE OakTepHja W I'JbMBAa U TO y HUCKUM KOHIIEHTpalMjama. AHTUMUKpPOOHa
AKTUBHOCT €KCTpaKaTa HeKMX M3a0paHMX BpCTa JIMIIaja je, Mel)yTuM, UCTioJbuila YaK U CHAXKHU]E
AHTUMHUKPOOHO JI€JCTBO OJ1 HEKMX W30JI0BAHUX CYTICTAHIIH.

PenatuBHO jaka aHTUMUKpPOOHA aKTMBHOCT allETOHCKMX EKCTpakaTa TeCTHPAaHHUX BpCTa
JMIIaja MOXKE C€ [MPUIHCATH PACTBOPJBUBOCTH AaKTHUBHUX CYICTAHUM Y OPraHCKUM
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pacTBapaunMa. YTBpH)EHO je MHOTOOPOjHUM UCTpPaXKHBambHMa J1a Cy aHTUMUKPOOHE CYIICTAHIIE
KOje MPOAYyKYjy JMIIaju J00pO pacTBOPJbUBE Y OpPraHCKUM pacTBapauuma, Mehy kojuma ce kao
jenan on HajOoJpHX MOKa3ao aneToH (Vasudeo and Lew, 2012).

CBHM eKCTpaKTH TECTHpaHMX BpCTa JIMIIAjJa Ka0 M HHbUXOBE M30JI0BAHE CYIICTaHIIE
MOKa3alld Cy PEJIATUBHO jJaKy AHTUMHKPOOHY aKTUBHOCT IITO j€ Yy CarjJlaCHOCTH ca paHHje
MyOJMKOBaHUM paJoBUMa. AHTUMHUKPOOHAa AaKTHBHOCT 3abeliexeHa je KOJ pa3IuduTHX
excrpakata Bpcre  Cladonia foliacea (Yilmaz et al., 2004). Rankovi¢ et al. (2010b)
KOHCTaHTOBAJIM CYy aHTUMHUKPOOHO JI€JCTBO METaHOJIHOT ekcTpakTa Bpcre C. fimbriata.

MexaHu3Myu aHTUMHUKPOOHOI  JieJioBamba €KCTpakaTa M HUXOBUX  CEKYHJIAPHHUX
MeTrabonuTa oryenajy ce y muxuounuju gyskimje hemmjcke MmemOpaHe, UHXUOUIIM]U CHHTE3E
henujckor 3uma MUKpoOpraHvu3ama, MHXUOUIIMJH CUHTE3€ MPOTEHWHA WJIM WHXHOWUIIU]U CUHTE3e
HykiaenHckux kucenuHa (Guilhelmelli et al., 2013). Mehyrtum, wmexaHuzam jAenoBama
HCIHUTHUBAHUX EKCTpaKaTa M HUXOBUX H30JIOBAaHMX OMOAKTMBHMX KOMIIOHEHTHM Ha TECTHpaHe
BpCTE€ MUKpOOpraHu3ama joul yBeK HHUje MO3HAT U 3aXTeBa J10/1aTHA UCTPAKHBabA.

Mepemwe epukacHOCTH €KCcTpakaTa M M30J0BAHMUX CYIICTAaHIM Ha HEyTpaJU3alujy
crabumaux DPPH panukana, mepeme penyKIHOHOT KamaiuTeTa eKcTpakaTa W ojapehuBame
YKyIHEe KoJumuuHe (peHosia u (IaBOHOUA Y €KCTPAKTUMa YECTO Cy ymoTpebsbaBaHE METOJE 3a
onpehuBame aHTHOKCHIAHTHOT KamanuTera. Kaga ce aHTHOKCHIAHT Hahe y KOMIUIEKCHOM
OKpYXelhYy OH pearyje y 3aBHCHOCTU OJ CBOj€ XEMHjCKe MPHUPOJE INTO 3a pe3yiraT Huma
pasnuuuTe OpojHE BPEJHOCTH pe3yJiTaTa 3a CBaKy O] HaBeleHUX MeTozda. JloOujeHe BpeaHOCTH
Mory OUTH y cnaoj Kopealuju U 3aTo je MOTpeOHO M3BECTH BHUIIE OBHX TECTOBA Jia Ou ce ca
cUrypHOIIhy MOTJa MPOICHUTH aHTHOKCHIAHTHA aKTHBHOCT MCIUTHBAHE CYICTaHIE, OJJHOCHO
exctpakra (Bernaert et al., 2012).

AHTHOKCHJIAHCH C€ KOpHUCTE Yy TpexpaMOeHOj, KO3METHYKO] H (apMaleyTcKoj
WHAYCTPUjHU, aJld U y TMPOU3BOIKBH I'yMe U ropuBa (OCH3WH U OMOAM3EI), KaKo OM ce CIpeqrn
MpOIeCH OKCUJATHBHE nerpaaanuje. CUHTETUYKM AaHTHOKCHUIAHCH KAao IITO Cy OYTHIIOBAaHU
xunpokcuanucon (BHA), OyrunoBanm xuapoxcuronyeH (BHT), mpomun ramatr (PG) u
tepunjapHu-0yTun xuapoxuHon (TBHQ) umajy Benwky NmpuMeHy Kao J0AaTak MPUPOJIHUM
AHTHOKCUJIAHCUMA y LWJbY MOOOJbIIama BUXOoBe epukacHocTd. Mehytum u mopen JqokazaHe
BeNMKe e(UKACHOCTH, MOCTOj€ WHAWKALMje Ja HEKd OJI CHHTCTHYKHX aHTHOKCHUIaHaca
UCMOJbaBajy HEXeJbeHe, TOKCHuuHe edekre. [locrnenmux roauHa pacTe HHTEPECOBAKBE 3a
ynotpeOy MPUPOJAHUX AHTUOKCHAAHAca y IUJbY OdYyBama 37paBiba 300T HBHHUXOBE OCOOWMHE Ja
MoOTY na 3amtute henuje u opranusaM oj1 omrehema Koja Cy u3a3BaHa OKCUJATUBHUM CTPECOM
(§tefan et al., 2007; Sarahroodi et al., 2012).

Penykunonun xanaiureT ekcTpakaTa MpejcTaBiba jeHy OJ] ommTenpuxsaheHnx merona
KOJUMa C€ MOXE U3Pa3UTH aHTUOKCHUJIATUBHHU MOTEHIMjall eKCTpakaTa. TecT KOju je IPUMEHhEH y
OBOM pajy 3acHHBA ce Ha pexykumju depojona Fe' v Fe’™ depujon y kucenoj cpeauuu mpu
4YeMy ce pa3BHja UHTEH3UBHO IL1aBa 0oja.

[Tomdenonna jenumema craaajy 3ajeIHo ca o-TokoheposioM U B-kapoTeHOM y Tpymy
HECH3UMCKUX aHTHOKCHJaHaTa. AHTHOKCHAATHBHA AaKTHUBHOCT OBUX jE€IUECHA PE3YyITaT je
IbUXOBE CIIOCOOHOCTH J1a C€ TIOHAIajy Kao JOHOPH BOJIOHMKA y3 (opMUpame CTaOUIHOT
¢denokcun pamukana (Tandon et al., 1995). AuTHOKCHIATUBHA aKTUBHOCT pacTe ca moBehamem
Opoja XUIPOKCWJIHUX Tpyla, Ta JepuBaTH JIUXUIAPOKCHMOEH30€Be KHcelnHe umajy Behy
AHTUOKCUJATUBHY aKTUBHOCT Y OJTHOCY Ha JiepuBaTe XUAPOKCHOEH30€BE KUCEIINHE.

[Tommdenonna jeaumema ce cMmaTpajy Haj3HAYAJHUJUM jeIUIBbCHUMa KOjU TIOCENIy]y
aHTUOKCUJATUBHY aKTHBHOCT Ka0 pe3yJTaT HUXOBE CIIOCOOHOCTH J1a Oyay JOHOPU BOJIOHHMKA
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CJI000THUM paJuKaInMa, HAKOH Yera HacTajy Mame peakTuBHH (heHokcm pamukanu (Halliwell
and Gutteridge, 1999):

Ph-OH + ROO— Ph-O« + ROOH
Ar-OH + OH—H,0 + ArOe

deHonHa jenumeHa NPEACTaBIbA]y UIMPOKO PACHpPOCTPAEHY XEeTeporeHy IpyIy
CEeKyHJapHUX MeTaboJuTa M jeAHy O] HajBaXHUJUX Kjaca MPHUPOJHHMX aHTHOKcHaaHaca. To cy
CYIICTaHIIE KOje y CTPYKTYpHU MMajy jeJaH WIM BHUIIE apOMaTUYHUX MPCTEHOBA Ca JE€IHOM HWJIH
BuIe xuapokcwiHux rpyna (Verrmeris and Nicholson, 2006).

Benuku Opoj ayropa uctudye na cy ¢eHOJIHA jeIu-Eha TJIAaBHE KOMIIOHEHTE KOje
MCI0JbaBa]y aHTUOKCUIATUBHY aKTHBHOCT U YKa3y]y Ha JUPEKTHY Kopemnaiujy usmely ykymHor
caapxaja ¢eHosia U aHTHOKcHaaTuBHe akTUBHOCTH (Poornima et al., 2012; Rekha et al., 2012).
Wnak, HEKH ayTOpH Cy CBOJUM MCTpaKMBamkMMa JIOKA3ajdd Ja AHTUOKCHJATHBHA AKTUBHOCT
eKCTpakaTa pa3IMdYuTHUX BpCTa JUIIaja HE MOpa YBEK Ja Oyae y KOopelalmuju ca caapikajemMm
nommpenonnux jeaumema (Odabasoglu et al., 2005; Stanly et al., 2011). AHTHOKCHIATHBHA
AKTUBHOCT ()EHOJIHUX jeIMIb-CHha j& TMOCIEANIA BUXOBOT PENOKC MOTEeHIHjana, ca MoryhHomrhy
XenaTu3allyje MeTaia Win ,,XxBaTama’ paauKaickor kuceonuka (Xu et al., 2010).

Haj3actymbennja rpyna (eHONHUX jeluberma y jJuiiajuMa cy ¢uaBoHouau (¢uaBoHwu,
n30¢aBoHy, ¢GraBaHOHHW, (IaBOHONM, ¢aBaHONM, (raBaHU, KAaTEXWHW, AHTOLWjaHUIWHHU,
JICYKOAHTOLWjaHUIMHH, XaJIKOHH, TUXUIPOXATKOHU U ayPOHH).

HcnutrBanu eKCTPAKTH JIMINAja U BbUXOBE M30JI0BAHE CYICTAHIIE Y OBOM Pajy IMOKa3alu
CYy pEeJaTUBHO jaKy AaHTHOKCUIATUBHY akTHBHOCT. Hajjaum unxubGopuu edpexat na DPPH
pajuKalne HMCIOJBHO je alleTOHCKH eKCTpakT Bpcte Pleurosticta acetabulum. Exctpaktu BpcTa
Cladonia coniocraea, C. ramulosa n Melanelixia glabra nokazanu cy HajcnaOuju yTHLaj Ha
DPPH pamukane, jep cy cBe TecTUpaHe KOHIEHTpaiuje uHxuOupane mame on 50% DPPH
paaukana. Hajjaum peayKIMOHHM KamanuTeT IMOKa3ao je eKCTpakT Bpcre Platismatia glauca.
Hajsehu canpkaj geHOTHMX KOMIIOHEHTH 3a0elexeH je KoJ ekcTpakta Bpcre Melanelixia
subaurifera, nox je Hajpehu canpikaj haBoHOMIA UCTIOJHUO ALIETOHCKH €KCTPAKT BpcTe Lepraria
incana.

VY paHHMjuM UCTpaXKMBamHMa je alleTOHCKU eKCTpakT Bpcre Cladonia furcata nponaleHno
7la UCII0JbaBa PEJIATUBHO jaKy aHTHOKCHIATHBHY akTHBHOCT (Rankovi¢ et al., 2011). Ocum Tora,
Mitrovi¢ et al. (2014) cy noka3zanu 1a alleTOHCKH, €THI-alleTaTHU U METAaHOJIHU €KCTPAKTH BPCTE
Platismatia glauca ncnospaBajy CHaXXHYy aHTHOKCHJIATHBHY aKTUBHOCT. JaK aHTHMOKCHIATHBHU
edekar ekctpakTta Tpu paznuuute Bpcte pona Cladonia: Cladonia furcata, C. pyxidata n C.
rangiferina 3abenexen je u y pagy Kosani¢ et al. (2014a). Ayropu pana 3abenexuiud cy u
M3pakeHa Kopelslalyjy aHTHOKCUJATHBHE aKTUBHOCTH alleTOHCKUX EKCTpakaTa ca CcaJpiKajeM
noMu(pEeHOTHNX jeUbeha. AHTHOKCHUIATHBHA AKTUBHOCT AIl€TOHCKUX, €TaHOJHUX U
METaHOJIHUX €KCTpakaTa Bpcta Ramalina fastigiata, R. farinacea n R. fraxinea 3a0benexena je y
pany Sahin S. et al. (2015). Mehytum, ayTopu cy UCIUTHBaKkE€ aHTHOKCUAATUBHOT MMOTEHITHjajla
excrpakara onpeamiu momohy ABTS metone (Sariburun et al., 2010).

AHTHKaHIIEpOreHa aKTUBHOCT aIleTOHCKUX €KCTpakaTa TECTHpaHMX BpcTa JIMIIaja M
IbUXOBUX H30JI0BAaHUX CYyNCTaHIM wu3paxkeHa je mnpeko [Csy BpemHoCTH (KOHIIEHTpaIyja
eKCTpaKTa WIM CYyNCTaHLEe Koja u3azuBa mHXxubuuujy 50% henmjckor pacra). McnutuBano je
AHTUKAHIIEPOTEHO JIeJCTBO E€KCTpakara JMIlaja U W30joBaHUX cymncTtaHiy npema Hela, A549 u
LS174 henujckum nuHujama.

125



Ceemnana Pucmuh Loxmopcka oucepmauuja

VY chopoBeneHNMM EKCIIEPUMEHTHMA 32 HCIUTHBAKC AHTHUKAHIEPOTCHE AaKTHBHOCTH
eKCTpaKaTa pa3JIMYUTUX BpPCTA JHUIIAja W HUXOBUX M30JOBAHUX CYICTAaHIM, KOpHIIhEeH je
konopumetrpujcku MTT tect, kojuMm ce oxapelyyje Opoj KMBUX, METAa0OJMYKK aKTUBHUX henuja.
Tom mnpunukom ynorpedsseH je pearenc MTT [3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl
tetrazolium bromide], koju ce y NPHUCYCTBY J>KMBOTHO cCIocoOHe henmje KoHBepTyje Yy
JUTIOCOTYOMITHN  TIaBOJbYOMYAcTO 000jeH Tpou3Boja ¢GopMaszaH, PEAYKTHBHUM OTBapameM

OO O
e o 19

5 V4

MTT- reTpazoamjvm (yTe Doje) dopmazan (ByOEgacTe doje)
Tetpazonujym npcereHa (Gharavi et al., 2007).

Ca. 99. IIpomeHa cTpyKType M peayKiija TETPa3oJHjyMCKE COJU M CTBapame JbyOndacTor
¢dbopmazana

Penykiuja MTT pearenca, koja ce youaBa IyTeM NpoMeHe 0oje, MPONOpLUOHAIHA je
Opojy KMBHX, METAOOJIMUKM aKTHUBHUX henMja y TOKy eKCHoHeHuujaiHe ¢aze pacta henunja y
kyntypu (Mosmann, 1983). Hakon peaykiuje TeTpa3oiMjyMCKH TPCTEH c€ OTBapa M
KBapTepHAPHU aMUH C€ KOHBEPTYje y TEpLMjapHH aMUHU, IPU Y€MY C€ jeJlaH OJ aMUHa Be3yje 3a
aTOM BOJIOHHKA (CJ1. 99).

3a pactBapame Kpucrana (opmaszana y henmjama kopucte ce OpraHCKM pacTBapayu
(m3ompomnanon), 10% sodium dodecyl sulfate (SDS) y 0,01 mol HCI, xomOunamuje
nponanoi/eranon u dimethylformamid/SDS; merancka (MpaBsba) KHCEIMHA Yy U30MPONAHOTY U
dimethyl sulfoxide (DMSO).

VY oBOM pasy HMTOTOKCHYHM edektu onpehenu cy xopumhemeM MeToje KOojy Cy Aaiu
Ohno and Abe (1991) a koja mpeacraBba Mmonudpukanujy meroge Mosmann-a (1983).
Momudukanuja ce 3acauBa Ha ymnorpebu sodium dodecyl sulfate (SDS) 3a pactBapame
dopmazanckor mpoaykra, ymecto DMSO. Ohno and Abe cy cBojoMm Moandukaimjom
MoOO0JBITAIM OCETIFUBOCT METOJIC alli M OMOTYhniIM mpeBasmiIakeme mpodieMa KoJ OJTUBamba
y30pakKa IITO MOKe JJOBECTH JI0 ryouTka henja y MUTO3H.

JlokazaHa je kopenaumja pesyarara MTT tecra ca pesynratuma “H-Tdr tecra u °'Cr
tecta, unMme je MTT Tect mnpencraBjbeH Kao YCIHENIHAa 3aMeHa KOHBEHIIMOHAJTHHX
pPaZMOAKTUBHUX TEXHUKAa M Yy HMYHOJIOIIKUM HCTpaxkuBamuma. Melytum, orpanmydasajyhu
daktop y Kopurihewmy 0BE METO/Ie MOXKE MPE/ICTAaBJhbaTH YMILEHHUIIA JIa CE TETPA30JMjyMCKa CO
MeTaboJUIIIe O] CTPaHe MUTOXOHIpPHjaJIHE JEXHIPOTreHase Ma jeé cCaMUM THM Y JUPEKTHO] BE3u
ca 6pojeM MUTOXOHJIpH]a.
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Ha ocnoBy ICso BpeaHocTH HU3MepeHa je jaka aHTUKaHIEPOreHa aKTMBHOCT alleTOHCKHUX
€KCTpaKaTa CBUX TECTUPAHUX BPCTA JIMINAja Ka0 M M30JI0BAHUX CYINCTaHIM. KapakTepucTuiHo je
Ia Ccy TEeCTUpaHW Y30pLM JIMIIaja W CYICTAaHIM PEaroBald PAa3IMYUTO TPEeMa Pa3THIUTUM
henujckuMm MHUjaMa Ha Koje cy Owmim Tectupanu. HajuspakeHnja aHTUKaHIIEpOTreHa aKTUBHOCT
KOHCTAHTOBAaHa je KOJI alleTOHCKUX eKcTpakata Bpcta Melanelixia glabra w M. subaurifera
npema Hela henmujckum nunujama. IIpema AS549 u LS174 henujckum NMHUjaMa HajCHAXHUJU
edekar umao je ekctpakt Bpcre Cladonia foliacea (13.58 ng/ml u 28.98 pg/ml). Hajcnabuje
AHTUKAHIIEPOTEHO JIeJCTBO MpeMa CBUM TECTUPAHUM helujCKUM JIMHH]aMa, UCTIOJBHO j& eKCTPAKT
Bpcre Cladonia coniocraea. Paznvike y aHTUKaHIIEPOTCHOM JIEJIOBAalbY €KCTpaKaTa pasiuuuTHX
BpCTa IMIIAja MOTY C€ TYMayuTH TPUCYCTBOM pA3IMIUTUX CYICTAHIU H HHUXOBOM
aHTHKaHIleporeHoM rnoreHnujany. Kommnonenra lecanoric acid u3onoBana u3 ekctpakra Bpcre M.
subaurifera, mokazana je HajcimaOWjy aHTHUKAHIEPOTEeHY AaKTUBHOCT mpema AS549 u LS174
henujckum nuHMjama, Kao u ekcTpakt Bpere Cladonia ramulosa.

Ha ocHOBy pjocamamimsux HCTpakMBamba HeEMa BelIMKM Opoj Tmojaraka o
AHTUKAHIIEPOTE€HO] AKTUBHOCTH EKCTpakKaTa JIMIaja M HHXOBUX CEKYHJApHUX MeTadoJuTa.
Mehytum, Burlando et al. (2009) yka3zyje Ha 3Ha4ajHy aHTHKAHIIEPOTEeHY aKTUBHOCT CYIICTAHIIN
usnic, salazinic, vulpinic, gyrophoric u evernic acid nmpema pa3auuuTUM heaujcKUM JIMHUjaMa.
Kacuuje Mitrovi€ i dr. (2011) nponana3e 3HauajHy aHTUKAHLEPOTCHY aKTUBHOCT METAHOIHUX
excTpakara Bpcta Parmelia sulcata, Flavoparmelia caperata, Evernia prunastri, Hypogymnia
physodes n Cladonia foliacea. Brisdelli at al. (2013) HaBoge ma mecT M30JI0BaHUX JIMIIAJHUX
cyncranum: diffractaic acid, lobaric acid, wusnic acid, vicanicin, variolaric acid wu
protolichesterinic acid, mokasyjy 3Ha4ajHe pe3yaTare NPUIMKOM TECTHpama Ha Nnpoiudepanujy
u BujabunHoct npema MCF-7, HeLa u HCT-116 henujckum nunujama. Shrestha et al. (2015)
yKa3yjy Ha aHTUKaHIIEPOTeHY aKTUBHOCT eKcTpakaTta 14 on tectupanux 17 Bpcra jminaja mpeMa
hemujama Burkit-oBor numdoma (Raji henmje).

VY HoBHje BpeMe cBe Behu Opoj HayuyHHUX paJioBa NMOTBphyje 3Hayaj ynorpede Jmiaja Kao
AaHTHKAHIIEPOTEHNX areHaca. Mako cy JoJaTHa WCIUTHBAama HEONXOJHA Ja OM ce IITo
MPELU3HNj€ PACBETIMO MEXaHM3aM JIejCTBA HMCIUTUBAHMX EKCTpakara JIHIIaja U H30JOBAHUX
MOjeIMHAYHUX CYICTaHIM HAa WHXUOMIM]Yy mponudepanyje ¥ HHIYKIH]Yy aIloNTo3e
KaHIeporeHnx henujckux JMHMja, JacHO je Aa HCIUTHBAHU JIMIIAJU U HUXOBU CEKyHIapHU
MeTtaboautd umajy oOehaBajyhy ymory kao Oynyhu xemoTepameyTMLM W IUTOCTATHIIU.
Pesynratm Hammx AocajalImbUuX HUCTPAXKHBAama CBAaKaKO oOTBapajy MoryhHoOCTH 3a HOBa
WCIIUTUBaKka y 1My yTBphuBama MOTryhHOCTH TI0jauyaBama aKTUBHOCTH M yTHIQja Ha
00O0JBIIAKE CEIEKTUBHOCTH JIEJIOBAMA.
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Ha ocHOBY crmpoBefeHOT HCTpakhBama KOj€ jeé 3aCHMBAHO HA YMOTPeOW JHMIIaja Kao
OMOMHIMKATOpA Ca IUJbEM HCIUTHUBAKA KBAJIUTETAa Ba3lyXa Ha MOJAPYYjy Jnena Torudkor
peruoHa, Kao W TecTUpamy OHOJIONIKMX aKTMBHOCTH €KCTpakaTra M3a0paHUX BpCTa JIMINAja U
IbUXOBHX M30JIOBAaHUX CYIICTaHIIM MOXKE Ce 3aKJby4nTH cienehe:

>

UctpaxxuBame OWOJIOMIKE WHIMKAIM]je KBAJIUTETa BazlyXxa IO TpPBU IMyT je

CIPOBENICHO Ha Jeny mnoipydja TOIUIMYKOr pervoHa MeTojamMa H3padyHaBamba

BpeaHoctu IAP u IHI, xoje cy mmpoko npuxBaheHe Kao HajIOTOAHH]E METOJNIE 3a

aHaIu3y KBaJIUTETa Ba3ayXa;

Nzpauynare Bpeanoctu [HI kperane cy ce ox 5 1o 36. U3pauynare Bpennoctu [AP

kpetaiie cy ce oa 10 go 75.

PesyntaTn OnovHIuKanMje pa3IndUTOr CTeneHa aeposarahema Ha UCTPaKMBAHUM

MOJIpyYjuUMa MPUK3aHU Cy KapTHPAHEM;
UcnutuBamem nuBep3uTeTa jmmiaja y JIykoBckoj OamM KOHCTaHTOBAHO je
npucyctBo 76 Bpcta u3 34 poma. U3pauynare Bpennoctu AP kpetane cy ce on
39 mo 75. YuraBo MCTpakMBaHO MOJpPYYje Hala3u ce y ,,HopMaiHoj 30uHu”. CBe
UTPAKMBAaHE Tauke UMaisie cu BpeaHoctu IAP>37.5 na ce Moxke 3aK/by4uTH Ja ce
OBO TOJPYYje OJJIMKYje BUCOKMM CTETIICHOM KBajuTeTa Baszayxa. Bpemnoctu THI
3a nozapyyje JIykoBcke Oame kpeTase cy ce oa 5 10 24;
VY Kypumryminujckoj 6amu 3a0enekeHo je npucycTBo 65 Bpcra umiaja u3 32 poza.
Bpennoctu IAP Bapupane cy y omcery oxn 37 nmo 52. Behu neo nospuinze
ucTpakuBaHor nojapydja Kypmrymnujcke Oame Hajasu ce y ,,HOPMAJIHOj 30HH,
JIOK C€ caMO MamH IEHTPAIHU /€0 Hala3u y 30HH ,,00p6e”. Bpemnoctu IHI
Kpetaye cy ce o 5 o 14.
Ha moapyyjy Ilposiom Game 3abenexeHo je MpUCYCTBO 72 BpcTe nuiiaja u3 33
poma. Ilpumerno je Bapupame BpeaHoctu IAP ox 40 mo 56. YowaBamo
neuHUCAaHy ,,HOpMajiHy 30HY HAa YHWTaBOM HCTPOXHUBAHOM MOIPYY]y.
Bpennoctu [HI y okBHpY OBOT HCTpa)KMBAHOT HaceJba, Bapupaie cy o1 8 1o 24;
AHanu3oM TuBep3UTeTa JHiaja Pagan miaHnHe KOHCTAHTOBAHO j€ IPUCYCTBO 76
Bpcra numaja u3 34 pona. Bpemnoctu AP Ha 0BOM HCTpakMBaHOM MOIPYY)y
Ousie cy U3y3eTHO BHCOKE M KpeTtaje cy ce o1 58 mo 73. CBe uCTpakMBaHe Tayke
Ha moApy4jy Panan mianuHe, Koje mpumnaaa TOIIMYKOM PErHOHY Hajase ce y
,HopMaiHoj 30u1”. Bpennoctu IHI Hucy pauynare 3a noapyudje Panan mianune;
Y Kypmymnuju je 3abenexeHo mpucycTtBo 42 Bpcte numiaja u3 23 poxa. Ha
Mo/Ipy4jy oBor ypbaHor exkocuctema BpenHoctu IAP Bapupane cy ox 10 go 28.
UcrpaxxuBano mnonpyyje Kypmymmmje Hamaze ce y 30HU ,,00p0e”, Koja je
MoJIeJbeHa Ha JIB€ IMOJ30HE ,,CIOJbAlllby 30HY OopOe” M ,,yHYTpallkhy 30HY
6op6e”. Mamu, comnmjasiHO akTUBHM neo Kypirymidje Hamasu ce y 30HH
LHJmmiajecke myctume”. IHI BpegHocTn 3a 0BO HCTpaXMBaHO HAceJhe KpeTalie Cy ce
oxn 15 no 36;

CraTMCTHUYKOM  aHajIM30M  I[0JlaTaka MpEeACTaB/beHAa je  BU3yaJu3alyja

TUCTpUOYIIMje UCTPAKMBAHUX Tadyaka M 30HA MHIMKAIM]je KBAJUTETa Ba3ayxa. Tom
npwimkoMm (opmupane cy Tpu rpyne A, B u C. I'pynma A je okapakTeprcaHa
HajehuM OpojeM HUCTpaKMBaHMX Tadyaka KoOje CE€ OJUIMKY]y HajKBAJIUTETHUJUM
Ba3nyxoM. Bpcre Pertusaria amara, Ramalina fraxinea u Lepraria incana,
MpuKa3aHe cy Kao HajO0osbum wHAMKaTOpu Tpyme A. Y rpymu B, Takohe, cBe
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MPUCYTHE UCTPAKUBAHE TAYKE OKPAKTEPUCAHE CY PEIATUBHO TOOPUM KBAJIUTETOM
Bazayxa. OBy rpymy Hajbosbe onucyje Bpcra Pleurosticta acetabulum ca n3y3eTHO
BHCOKOM HWHANKaTopckoM BpemnHomihy (80.2). ¥V rpynu C npumeheno je najBehe
oJICcTymame. Y O0BOj TPyNH Halla3e Cc€ HCTPaXMBAHE TAdyKe KOj€ C€ OJUIHKY]Y
HajumxkuM [AP Bpeanoctuma. OBe Tauke Hamase ce y 30HU ,,00p0e” u y
,JUIIAJCKO] TYCTHHM , MNaKjie Hajllaze Cce Ha MNoApyYjuMa ca Hajcaadujum
KBaJMUTETOM Ba3ayxa. MHAMKATOpU OBE Tpyle Cy JIBE pEnpe3eHTaTUBHE BPCTE —
Xanthoria parietina u Candelariella xanthostigma;

» OcuMm mnpuMeHe y OWOMHIMKAIMjU KBaJWTeTa Baslyxa, JHUIIAJU Ca OBOT
HMCTPAKMBAHOT TIOJIpydYja WCIOJBUIM CYy M PEIaTUBHO jaKy aHTHUMHKPOOHY,
AQHTUOKCHJATUBHY U aHTUKAHIIEPOTE€HY aKTUBHOCT;

» UWsmepene MIC BpeaHOCTH CYIICTaHIM OWJIe Cy 3HATHO HMXeE y ojnHocy Ha MIC
BpPEIHOCTH €KCTpakaTa, a CaMUM THUM j€ M aHTHOAKTEpPH]CKO JI€JCTBO CYICTaHIU
OWJI0 MHOTO jaue, y OJJHOCY Ha aHTUOAKTEPH)CKO JI€JCTBO EKCTPAKATa;

» HajoceT/bMBUjU Ha JEJIOBamkE TECTUPAHUX Y30paka OHO je OaKTepHjCKU COj
Bacillus cereus, nox ce Kao Hajpe3UCTEHTHUJU TIOKa3ao OaKTEPUJCKH COj
Escherichia coli,;

» AntudyHraaHa akTUBHOCT €KCTpaKara je mpuKa3aHa y OJHOCY Ha CBE TECTHpaHEe
BPCTE TJbHBA,

» Hajjauy anTudyHranHy akTHBHOCT HCIOJBHO j€ EKCTpakT Bpcre Melanelixia
glabra, nenyjyhu jennaxo noopo Ha Aspergillus flavus (MIC = 0.312 mg/ml) u
Penicillium chrysogenum (MIC = 0.078 mg/ml), a na P. expansum (MIC = 0.019
mg/ml) cHaXHUje HEro cTaHAapIHH aHTUMHUKOTHK KeTokoHa3on (MIC = 0.156
mg/ml), Koju je y oBoM paay kopuiiheH Kao MO3UTHBHA KOHTPOJIa;

» Jaky aHTH(]YHTalIHy aKTUBHOCT MCIIOJbUJIE CYy U M30JI0BaHE CYIICTAHIE, Aenyjyhu
MHXHOUTOPHO Ha CBE TECTHpaHe BpCTe rjpuBa ca m3mepeHnMm MIC BpenHocTuma
Koje cy ce kpetane ox 0.25 no 1 mg/ml;

» Hajpe3ucteHTHHja Ha [1€JCTBO TECTHUPAHMX EKCTpakaTa JIMIIaja M H30JIOBAHHX
cyncraHuu Ouna je ribuBa Aspergillus flavus, 1Ok ce Kao HajoceTJbUBHja
noka3zana Bpcta Candida albicans;

»  AHTUMUKpOOHA aKTUBHOCT TECTUPAaHUX Yy30paka 3alelie)keHa je Ha OCHOBY
m3Mepernx MIC Bpennoctu koje cy ce kpetane o 0.039 no 20 mg/ml npunrkom
TeCcTHUpama Ha pas3lInuuTe BpcTe Oaktepuja, Mok cy ce uamepeHe MIC BpemHoctu
kperaie ox 0.019 nmo 20 mg/ml, mpunukoMm TecTuUpama JejcTBa €KCTpakaTta u
CYICTaHIIM Ha oapel)eHe BpcTe ribuBa;

»  AHTHOKCHIATHBHA AaKTHBHOCT €KCTpakaTa TeCTHpPaHMX BpCTa JHIIAja W
M30JI0BaHUX CYIICTAHIMU je Ouja yousbuBa, C 003UPOM Jia CY CBH TECTUPAHU Y30pPIIH
WCTIOJBMIIM PETIATUBHO jak KamanuteT Heyrpainucama DPPH panukama, Bucok
PEAYKIIMOHM KamaiyTeT, Kao U BUCOK cajpikaj (heHosa u (raBoHOMUA;

» Hajjauy aHTHUpaJIMKaJICKy aKTHMBHOCT IOKa3aja je cyncranna 2’-O-methylanziaic
acid (ICso = 121.52 pg/ml). Excrpaktu Bpcta Cladonia coniocraea, C. ramulosa
u Melanelixia glabra nokazanu cy Hajcnadbuju yrunaj Ha DPPH panukarne, jep cy
CBE TeCTUpaHEe KOHIIEHTpaluje nHXxubupasue Mamwe o1 50% paauxaina;

» MW3mepene BpemHocTu abcopOaHIle PEeNyKIIMOHOT KamaluTeTa eKCTpakara H
M30JI0BaHUX KOMMOHEHTH kperane cy ce on 0.2894 mo 0.0043 nm. Hajjaunm
PEAYKIIMOHM KamaluTeT TI0Ka3ao je€ eKCTpakT Bpcte Platismatia glauca 'y
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koHUeHTpauuju onx 1000 pg/ml, nox je Hajcmabuju HCIOJbUIA CYINCTAaHLA
lecanoric acid y koHuenTpammju ox 125 pg/ml;

» VYkynaH caapxaj (eHOTHUX KOMIIOHEHTH Y UCHUTHBAHUM €KCTPAKTHMa Bapupao

je on 29.54 nmo 41.33 pg PE/mg excrpakra. Hajsehm caapikaj deHomHux
KOMITOHEHTH 3a0elekeH je KoJ ekcTpakra Bpcte Melanelixia subaurifera (41.33
pg PE/mg ekcrtpakra). HajMamu canpikaj ¢eHonma u3MepeH je KOJ eKCTpaKTa
Bpcte Physcia semipinnata.
Canpikaj ykynmHuX (JIaBOHOMJHUX JeIMbEHha Y EKCTPAKTUMa Bapupao je y Orcery
on 1.89 mo 24.74 ng RE/mg exctpakra. Hajehu caapxaj dimaBoHOMIa MMao je
alleTOHCKU eKCTpakT Bpcre Lepraria incana (24.74 pg RE/mg excrtpakra).
Hajmamu canpxkaj ¢naBoHomzga u3aMepeH je koj ekcrtpakrta Bpcre Cladonia
fimbriata;

» HajuspaxeHHja aHTUKAHIIEPOTeHa aKTUBHOCT y ofHocy Ha Hela henujcke nmunHmje
KOHCTaHTOBaHa je KO/ eKcTpakara Bpcra Melanelixia glabra v M. subaurifera;

» Tlpema A549 u LS174 henujckuMm JiMHUjaMa HajCHaXHHUjU edekar nMMao je
excrpakt Bpcte Cladonia foliacea (13.58 pg/ml u 28.98 ng/ml);

» Hajcnabuje aHTHUKaHIIEPOTCHO JICjCTBO, MpeMa CBUM TECTUPAHUM heJnjCKUM
JIMHUjaMa, UCTIOJbHO je eKcTpakT Bpcte Cladonia coniocraea;

»  Ha ocHOBY LENOKYIHHX pe3yiTaTa HCTPaKHBama MOXE CE 3aKJbYYUTH Ja CY

MoryhHocTu npumeHe nuiiaja MHOroopojHe. I[lpuMena nuimaja y nniby HHAMKALH]je
KBaJMTETa Ba3Jyxa IOKa3aja je Ja je Ba3qyX UCTPaXKMBAHOI MOJAPYYja PeJaTHBHO
nobpor kBanureTa. MelyTuM, MOXKE/bHO j€ IMOHOBUTH OBAaKBO MCTPa)XKMBAIE,
uMajyhn y Buay nga ce OOJeKTMBHM UM ONTHMAJIHU PE3YJITaTH MOCTHXKY
KOHTUHYUTETOM CYKIIECUBHHX JIETEKIIH]ja Tj. MOHUTOPUHIOM;
Ocum Tora, 3HauyajHa je ¥ MPUMEHA JMIIaja Kao MPUPOJHUX OHMOJIOLIKUX areHaca y
IJbY 3aMEHE CHHTETCKMX AaHTUOMOTHKA, aHTHOKCHJAaHaTa M IMTOCTaTHKA.
ExcTpakT TecTupaHuxX BpCTa JIMIIAja ¥ BHUXOBU CEKYHAApHH METa0OJIMTH UMajy
obchaBajyhy ymory y mpuMEHH Kao TPHUPOJHU AHTUMUKPOOHU JIEKOBH,
AHTUOKCHJAHCH XeMoTepameyTuuu U muroctatuiu. Ilpemopyka 3a  nama
UCTpaKuBambha OJHOCH C€ Ha YTBphuBame MOTyhHOCTH MojauaBamba aKTUBHOCTH U
000JBIIAKE CEJIEKTUBHOCTH JEJIOBAMKA.
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Ta6ena 9. Takconu numaja, BpeaHocT koedpunujeHta f, ppexksennuje (%) u Bpeanoctu IAP u
[HI na ncrpaxkxuBanum Taukama y JIyKoBckoj OamH.

Ta6ena 10. Takconu nuimaja, BpenHoct koedunujenta f, ppexsenmuje (%) u Bpennoctu [AP u
IHI na uctpaxkuBanum Taukama y Kypurymnnjckoj 6amu.

Ta6ena 11. Takconu numaja, BpenHoct koedunujenta f, ppexsenmuje (%) u Bpennoctu [AP u
[HI na ucrpaxkxuBanum Taukama y [Iposom Gamu.

Tabena 12. Takconu nuinaja, BpeaHocT koepuuujenta f, ppexseruuje (%) u Bpennoctu IAP u
IHI na uctpaxkupanum Taukama Ha Pajjan miaHuHU.

Tabena 13. Takconu nuiaja, BpeaHocT koepuuujenta f, ppexseruuje (%) u Bpennoctu IAP u
IHI na ucrpaskuBanuM Taukama y Kypurymnuju.

Ta6ena 14. KantutaTBHA TpOlleHA OCHOBHHMX MapameTapa *KUBOTHE CPEIUHE W BPEIHOCTH
MHJIeKca aHTpororeHor yrumaja-IHI Ha ucTpakuBaHuM Taykama
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Ceemnana Pucmuh Jloxkmopcka ducepmayuja

Tao. 14. KsanturaTuBHa MpoIleHA OCHOBHUX IapaMeTapa »HWBOTHE CpPEUHE W BPEAHOCTH
WHIeKca aHTpororeHor yrunaja-IHI Ha ncTtpaxuBaHuM Taukama

HcrpaxuBano | UcrpaxxuBana TlapavieTpu KuBoTHE CpeuHe
. Vpbauuszanuja | UaTeH3uTer JlokanHu Excriosnnmja | THI
froapyHje Tatuka U) caobpahaja (T) | pa3soj (D) | (E)
1 3 3 2 3 24
2 2 2 1 3 12
3 2 2 2 3 14
4 2 2 2 4 16
5 1 2 2 3 7
6 1 1 1 3 5
T 7 1 1 2 4 7
o 8 2 2 2 3 14
9 1 1 2 4 7
10 3 3 2 2 21
11 2 3 1 3 14
12 2 3 1 2 12
13 3 3 1 1 15
14 3 3 1 2 18
15 3 3 1 2 18
16 1 1 2 4 7
17 1 2 1 3 6
18 2 2 1 3 12
19 2 2 1 4 14
20 2 2 2 2 12
21 2 2 1 2 10
K . 22 2 2 1 3 12
oD YIS 23 1 1 1 4 6
24 1 2 2 3 7
25 1 2 1 4 7
26 1 2 2 4 8
27 1 1 1 3 5
28 1 2 1 2 5
29 2 2 1 3 12
30 2 2 1 1 8
31 2 2 1 4 14
32 2 1 1 3 10
33 3 3 2 3 24
34 2 3 1 3 14
35 2 1 1 4 12
36 2 2 1 3 12
[Iponom 6ama | 37 2 1 2 3 12
38 2 2 1 4 14
39 3 2 1 3 18
40 2 3 3 2 16
41 2 2 3 3 16
42 1 3 2 3 8
43 2 2 2 3 14
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Ceemnana Pucmuh Jloxkmopcka ducepmayuja

Ta6. 14 (HacraBak) KBaHTUTaTHBHA MpoOIl€HAa OCHOBHUX MapaMerapa >KHUBOTHE CpEIUHE U
BPEIHOCTH MHJIeKca aHTpororeHor yrunaja-1HI Ha uctpa)xuBaHuM Taukama

HcrpaxuBano | UcrpaxxuBana TlapavieTpu KuBoTHE CpeuHe
. Vpbauuszanuja | UaTeH3uTer JlokanHu Excriosnnmja | THI

froxpyHje Tatuka U) caobpahaja (T) | pa3soj (D) | (E)

IIposom Oama a4 2 2 I 4 14
45 2 3 2 4 18
61 3 3 2 1 18
62 3 3 3 2 24
63 4 4 4 1 36
64 4 4 3 1 32
65 3 3 3 2 24
66 3 3 2 2 21

T'pa 67 4 4 4 1 36

Kyprrywmja 68 4 2 3 2 28
69 4 2 2 1 28
70 3 2 3 2 21
71 3 2 3 2 21
72 3 2 2 1 15
73 3 2 2 1 15
74 3 2 2 2 18
75 3 2 2 2 18

170




BUBJIMOTEYKA JOKYMEHTALINJA

YHUBEP3UTET Y KPAI'YJEBLY
NNPUPOAHO-MATEMATHYKUPAKYJITET
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Panoja Jlomanosuha 12, 34000 Kparyjesar, Cpbuja
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Ba:xHa HanmoMeHa

H3Bog

JIumaju cy KOCMOIIOJUTCKM OPTaHU3MHU KOjU C€ MPHUMEY]y Y MPOLEHU CTama
KBAJIUTETa Ba3lyXxa Kao OpraHU3MM HWHAMKATOPH, a OCHM TOra HUMajy H3paxeH
OMOMETUIIMHCKY MOTeHIHjal. YIIPaBO LUJBEBH OBOT MCTPaXKHBamba OWIN Cy: MHIUKAIH]ja
KBAJIMTETa Ba3lyxa KopuilhewmeM JHMIIaja Kao OHOMHIMKATOpa M OMOMEIUIIMHCKA




KapakTepu3alyja pa3IMIuTUX BPCTa JIMIIAja CAKYIUbEHUX Y UCTPAKUBAHUM MOJPydYjUMa
Jlykoscke, Kypmrymnujcke u Ilposgom 6ame, Pagan mimanune xao u rpaga Kypurymmuje.
HcrpaxuBame je cipoBeneHo y nepuoay oa 2012. mo 2015. ronune.

Jlummajcka WHAWKalMja KBaJIMTETa Ba3dyxa OOyxBaTa HCIIMTHBaWkE KBAJIUTETA
Bazlyxa KopuiihewmeM JuIinaja Kao OMOMHIMKATOpa NeUHUCAKHEM 30HA PA3JIHMUYUTOT
cTernieHa 3araljema Ba3ayxa y OKBUPY CBAKOT HCTPaKMBAHOT MOJpyYja, Kao U nepuHUCame
NOTEHIIMjIHUX WHAWKATOPCKUX TaKCOHA 3a MPOIICHY KBAJIMTETa Bazayxa, Kopuirhemem
MYJITUBapHjaHTHE METOJIC BEIITAYKUX HEYPOHCKUX Mpexa (camoopraHusyjyhe mare,
enri. Self Organizing Map — SOM). McnutuBameM pasHOBPCHOCTH JHiaja y JIykoBcKoj
OamM KOHCTAaHTOBAHO je MPHCYCTBO 76 Bpcta ymmaja u3 34 poxa. Y Kypurymimjckoj
OamK 3a0esekeHo je mpucycTBO 65 Bpceta numaja u3 32 poxa. Ha moapy4jy [Ipomom 6ame
3a0eJIe’KeHO je MPUCYCTBO 72 BpcTe Jnmiaja u3 33 poja. AHATU30M JAUBEP3UTETA JHUIIaja
Paman mnnmaHmHE KOHCTAaHTOBAHO j€ MpUCYCTBO 76 Bpcta jmmaja w3 34 poma. Y
Kypmymnuju je 3abenexxeno mpucyctBo 42 Bpcre numiaja u3 23 pona. M3pauynate
BpeAHOCTH HHjAeKca aHTpornoreHor yruiaja (eHri. Index of Human Impact — IHI)
KpeTase cy ce on 5 1o 36. M3pauynare BpeqHocTH MHAEKCA aTMocdepcke uncrtohe (eHr.
Index of Atmospheric Purity — IAP) kperane cy ce ox 10 mo 75. ¥V cBuM GamCKum
HaceJbrMa 3a0€eJIeKEHO je MMPUCYCTBO ,,HOPMAIHE 30He” KOja 00yXBaTa YATaBY MOBPIIUHY
ucTpaxuaHor nozapydja Jlykoscke Oame, [Iponiom Game u mnanune Pangan, kao u Behu
JIe0 MOBPILIKHE HCTpakuBaHoT noapyyja Kypurymnnjcke 6ame. JleTalbHHjOM aHAIN30M je
NpPUKa3aHOo J1a j€ OBa 30HA MOJIE/beHa Ha TPH MOJ30HE. Y 30HHM ,,00p0e” Halla3u ce MamH,
neHtpannu neo Kypmrymnujcke 6ame u Behu geo rpaga Kypmymiuje, roe je gonuio 1o
dopmupama MoI30HA: ,,CIIOJbAIIbA 30HA O0pOe” W ,,yHyTpamme 30He O0opOe”. 3oHa
,,JJUIIAjCKe MYCTHIe  o0yXxBaTa Mamd /€0 MOBPIIMHE UCTPAXKHBAHOT MOJpYYja Tpaga
Kypmymiyje.

buomenuuuHcka kapakTepusanuja oOyxBaTa JOOMjame €KcTpakara H3a0paHuX
BpCTa JIMINAja, UW30JIOBAKE CEKYHIApHUX MeTaboiMTa JUIIaja W HCIUTUBAE
AHTUMHUKPOOHE, AHTUOKCHJATHBHE W AHTHUKAHIIEPOT€HE AaKTUBHOCTH. VcnuTuBaHu Cy
arietoHcku ekcrpakt aumaja Cladonia coniocraea, C. fimbriata, C. foliacea, C. furcata,
C. ramulosa, C. rangiferina, C. subulata, Lepraria incana, Melanelixia fuliginosa, M.
glabra, M. subaurifera, Peltigera rufescens, Pertusaria amara, Physcia semipinnata,
Platismatia glauca, Pleurosticta acetabulum, Ramalina fastigiata v R. fraxinea, xao u
cymncranie methyl evernate (n3o10BaHa U3 ekcTpakra jumaja R. fastigiata), obtusic acid
(130J10BaHa W3 €KCTpakTa jumaja R. fraxinea), lecanoric acid (u30Ji0BaHa M3 €KCTpaKTa
mmaja M. subaurifera) n 2°-O-methylanziaic acid (u3010Bana U3 excrpakra juimaja M.
fuliginosa).

CBU TecTHpaHU Y30pIU UCIOJBUIIN Cy CHAKHY aHTUMHKPOOHY, aHTHOKCUIATHBHY
Y aHTHKAHIEPOTEeHY aKTUBHOCT, IITO j€ O] BEJIMKOT 3Hauaja 300T HHXOBE MOTECHIIHMjaTHE
MpUMEHE Y MEAUITMHHI, BETEPUHHU U (apMarieyTCcKoj MHIYCTPH]H.

JlaTym npuxBaTama TemMe 0/ CTpaHe
HHB

Jdatym onOpane

YnanoBu KOMHucCHje [po¢. np CaaBuma CramenkoBuh
[po. np Cue:xkana Cumuh
Hou. np Mapujana Kocanuh
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Abstract

Lichens are cosmopolitan organisms which are applied in estimation of air quality
condition as indicating organisms and, in addition, they’ve got a quite clear biomedical
potential. The two very goals of this exploration were: indication of air quality by using
lichens as bioindicators and the biomedical characterization of various lichen species
collected within the area of Lukovska, Prolom and Kursumlijska spas, Radan Mountain
and the town of Kursumlija. The exploration was conducted in the period 2012/2015.

The lichen air quality indication encompasses exploration of air quality using




lichens as bioindicators by defining the zones of different degree of air pollution within
each of the explored settlements, as well as defining some potential taxa for air quality
estimation through a multivariate method of artificial neuronetworks (self organizing
maps — SOM). By examining the lichen diversity in Lukovska Spa, 76 lichen species from
34 genera have been ascertained. The presence of 65 lichen species from 32 genera was
noted in Kursumlijska Spa. Within the Prolom Spa area, 72 lichen species from 33 genera
were recorded. Through the analysis of Radan Mountain lichen diversity, 76 lichen
species from 34 genera were entered. In the town of Kursumlija, 42 lichen species from 23
genera were recorded. The calculated values of the Index of Human Impact fluctuated
between 5 and 36. The calculated values of the Index of Atmospheric Purity — IAP varied
between 10 and 75. The lichen “normal” zone was noted in all spa resorts. The “normal
zone” covers entire area of Lukovska spa, Prolom spa and Radan mountain, as well as a
major part of investigated area of Kursumlijska spa. A detailed analysis shows this yone
divided into 3 subzones. The “struggle zone” encompasses a smaller, central part of
Kursumlijska spa and major part of the town of Kursumlija where forming the subzones
has taken place - “outer struggle zone” and “inner struggle zone”. The lichen “desert”
zone includes a smaller part of the investigated area of the town.

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. The following acetone lichen extracts were
examined: Cladonia coniocraea, C. fimbriata, C. foliacea, C. furcata, C. ramulosa, C.
rangiferina, C. subulata, Lepraria incana, Melanelixia fuliginosa, M. glabra, M.
subaurifera, Peltigera rufescens, Pertusaria amara, Physcia semipinnata, Platismatia
glauca, Pleurosticta acetabulum, Ramalina fastigiata and R. fraxinea as well as some
substances like methyl evernate (isolated from the extract of R. fastigiata lichen, obtusic
acid (isolated from the extract of M. subaurifera lichen) and 2’-O-methylanziaic acid
(isolated from the extract of M. fuliginosa lichen)

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.

Accepted by Scientific Board on
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Commission Prof. dr Slavi§a Stamenkovic¢
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Oopazay 1

HU3JABA AYTOPA O OPUTHHA/THOCTH /IOKTOPCKE /IHCEPTAILIUJE

Ja, Puctuh Csernana, usjaBibyjeM ma moktopcka aucepranmja nmox Hacnosom: JIMIITAJH
NHINKATOPU KBAJIMTETA BA3JIYXA TOIIVIMYKOI' PETUOHA U
BbNUXOB BHUOMEIUIMNHCKHU IIOTEHIHMJAJL, «xoja je onOpameHa Ha

[Tpuponno-maTematnukoMm (akynrery YHuBep3utera y KparyjeBiy mpenacraBba opucuHaiHo

aymopcKo 0eno HaCTallo Kao Pe3yTaT CONCMEeH02 UCMPAICUBAUKO2 paod.

Osom H3zjasom maxohe nomephyjem:

® J1a caM jeOuHu aymop HaBeJeHe JOKTOPCKE AUCepTalnje,

® Jla y HaBEJEHO] JOKTOPCKO] AMCEPTALU]U HUCAM U3BPULUO/IA NO8Pedy ayTOPCKOT HHUTH
JPYTOT NpaBa WHTEJIEKTYyaJIHE CBOJUHE APYTUX JIHUIIA,

® Jla YMHOXKECHHM MPUMEpPAK JTOKTOPCKE AUCEPTAIMje y IITaMIIAHO] U €JIEKTPOHCKO] GOpMHU Y
4yijeM ce MpWiory Haiasu oBa l3jaBa caapku TOKTOPCKY IHCEPTAIM]y HCTOBETHY
0J10pambeHO] TOKTOPCKO] TUCEPTALIH]H.

V¥ Kparyjesiy, 2017. roaumne,

MOTIIUC ayTOpa



Oopazay 2

HU3JABA AYTOPA O HCKOPUIIITRABAHB Y /IOKTOPCKE /JUCEPTALIUJE

Ja, Puctuh CpeTnana,

X | no3BosbaBam

HC J03BOJbaBaM

VHuBep3urerckoj 6ubauorenn y KparyjeBuy na HauMHM JBa TpajHa YMHOXKEHa IpHUMeEpKa y

€JIEKTPOHCKOj (POPMU TOKTOPCKE AUCEPTALIM]€ MOl HACTIOBOM:

JMIDAJU HHIANKATOPU KBAJIMTETA BA3JAYXA TOIVIMYKOT
PET'MOHA 1 IbUXOB BUOME/IUIIMHCKU ITOTEHLNUJAJIL,

Koja je ogOpamena Ha [IpuponHo-mMaTemaTnukoM ¢axynteTy YHuBep3urera y Kparyjesity, u To
y LEJMHH, Kao U JIa 10 jeJlaH MPUMEPaK TaKo YMHOKEHE JOKTOPCKE AUCEpTaIfje YIMHH TPajHO
JOCTYITHAM JaBHOCTH IyTE€M JUTHTAIHOT DPEro3uTopujyma YHuBep3uTeTa y KparyjeBiy wu
[EHTPATHOT PETO3UTOpHjyMa HAJUIC)KHOT MHHUCTAPCTBA, TaKO J1a MPHUITAJHULU jABHOCTH MOTY
HAYMHUTH TpajHE YMHOXKEHE TMpPUMEpPKE Yy EJIEeKTPOHCKO] (opMu HaBeIeHe JIOKTOPCKE

JHcepTaluje MyTeM npeysumared.



OBom U3jaBom Takohe

X | mo3BospaBam

HC I[OSBOJ'baBaM7

MPUTAJTHUIIMMA JaBHOCTH Jla TaKO JOCTYIHY JAOKTOPCKY JUCEpTalHjy KOPUCTE MOJ yCIOBHUMA

yTBphenum jennom on cienehux CreativeCommonsiAleHIIN:

1) AyropcTBO

2) AyTOpCTBO - JICIUTH MO UCTUM YCJIIOBUMA

3) AyropcTBo - 6e3 mpepana

4) AyTOpCTBO - HEKOMEPIIH]jaITHO

5) AyTOpCTBO - HEKOMEPIIMjaJTHO - JISJTUTH IOl HICTUM yCIIOBHMA

6) AyTOPCTBO - HEKOMEPLHjaIIHO - 03 mpepaja’

V¥ Kparyjesiy, 2017. roaumne,

MOTIIUC ayTOpa

"Vkomiko aytop u3abepe Ja He I03BOJHM TPUIATHHUIMMA jaBHOCTH Ja TAaKO IOCTYIHY JOKTOPCKY JMCEpTAIjy
KOpHCTe Moj ycioBuMa yTBpherum jeaaom on CreativeCommons NUIEHIH, TO HE UCKJbYYyje MPAaBO NPHUIIATHUKA
JaBHOCTH J1a HaBEJICHY MOKTOPCKY AMCEPTAIMjy KOPUCTE Y CKIIany ca oapeadama 3aKoHA O ayTOPCKOM M CPOJHHM
npaBuMa.

*Monumo ayTope Koju Cy M3abpamd ga [03BONE NPUIATHMIMMA jaBHOCTH Ja TAKO IOCTYIHY JOKTOPCKY
JICEepTalljy KOPUCTE MOJ yciaoBuMa yTBphenum jemHom on CreativeCommons JUIEHIHN J1a 3a0KPYKe jefAHY Of
nonyheHux muneHIm. Jletasban caapikaj HaBeIeHUX JIMICHIIN TOCTYMaH je Ha:http://creativecommons.org.rs/
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Abstract The aim of this swdy was to investigate
antioxidant, antimicrobial and anticancerous activity of
Melanelia  subaurifera and  Melanelia  fuliginosa. The
phytochemical analysis was determined by HPLC-UV
method. Antioxidant activity was evaluated by DPPH and
reducing power assay while antimicrobial activity was
determined by minimal inhibitory concentration. The
cytotoxic activity was tested using MTT method. The
method for quantification ol 2'-O-methy] anziaic acid and
lecanoric acid in these lichens using RF-HPLC was also
developed and validated. The depsides (lecanoric acid,
gyrophoric acid, atranorin, anziaic acid and 2'-O-mcthyl
anziaic acid), and dibenzofurane (usnic acid) were identi-
fied in these lichens. The antioxidant activity (1Csg) of
lichens extracts ranged from 121.52 to 424.51 pg/ml. 2/-0-
Methyl anziaic acid showed the highest antimicrobial
activity with MIC ranging trom 0.0625 to 1 mg/ml. M.
subaurifera cxtract showed the highest cytotoxic activity
against the tested cell lines (IC5y = 9.88 to 31.64 pg/ml).
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Introduction

The global problem of today are uncontrolled and more
frequent use of antibiotics and other
semisynthetic drugs, which leads to

increasing number of pathogens. These pathogens chal-
lenger’s different diseases in humans, animals and plants.
In order to prevent disease occurrence and spread of
resistance, recorded an increase of interest for bioactive

synthetic or
resislance, an

natural products, organic foods and natural cosmetics, The
reason for popularizing the “natural” product is insecurity
and toxicity of newly synthesized compounds to human
health and the environment. The study of chemical, bio-
logical and pharmacological properties of the used natural
products in traditional medicine around the world were
obtained by many therapeutic agents that are still used
today in modern medicine (Berdy 2012). Looking for new
bioactive preparations of natural origin, lichens are the
subject of numerous studies.

Lichens are presented as an association of two sym-
bionts: fungal partner, the mycobiont and algae partner, the
photobiont. The appearance of lichen thallus is primarily
determined by the mycobiont. Lichens have worldwide
distribution and producc a wide array of hoth primary and
secondary metabolites (Kuragoz et al. 2009). These sec-
ondary metabolites are bioactive compounds, which are,
often, unique to the organisms and produced primarily by
the myvcobiont. Secondary metabolites of lichens, so-called
lichen substances, are product of metubolic pathways, and
many of them originate from acetyl-polymalonyl pathway.
Secondary metabolites from lichens can be extracted into
organic solvent: benzene, chloroform, acetone, ethanol or
mcthanol. To today, there are 1030 lichens substances
identified with different methods (Shukla et al. 2010). They
have various biological activities such as antibiotic,
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Ahbstract: This paper studies the phylochemical analysis of the acetone extracts of the Ramalina fraxi-

nea and Ramalina fastigiata lichens and the antioxidant, antimicrobial and antitumour activitics of

these species and their constituents. The phytochemical analysis of two Ramalina species was evalu-

ated using [IPLC-UV test. The depsides (evernic acid, oblusatic acid, sekikaic acid and atranorin),

depsidones (protocetraric acid) and dibenzolurane (usnic acid) were identilied from these lichens. Antioxidant aclivity
was cvaluated by DPPH assay. reducing power assay and by measuring the amounts of total phenolics in cxtracts. Antimi-
crobial activity was tested towards five bacterial and 10 fungal species, using broth microdilution method to determine the
minimum inhibilory concentralion. Cyloloxic activity was tested using MTT method on the human epithelial carcinoma
{Hela), human hing carcinoma {A3549) and human colon carcinoma (LS174) cclls. As a result of the study, tested samples
showed strong free radical scavenging activity with IC5, values within the range of 285.45-423.51 pg/ml.. Absorbance for
reducing power was found to be from 0.0043 to 0.1747. The total amount of phenol concentrations in extracts of Rama-
lina fraxinea and Ramalina fastigiata was 32.63 and 33.49 pg PLE/mg, respectively. Methyl evernate showed the strongest
antimicrobial propertics with the least mecasurcd MIC valuc being 0.125 mg/mL. In addition, all samples exhibited strong
anticancer activities against tested cells (ICs, values were between 24.63 and 161.37 pg/ml). These results indicate that

lichen appears Lo be a possible natural biopharmaceulical.

Keywords: I.ichcn extracts, lichen components. antioxidant activity, antimicrobial activity. anticancer activity.

INTRODUCTTION

Lichens are a symbiosis between a fungus mycobiont and
an alga or cyanobacterium phycobiont [1, 2]. Due to its
specificities, lichens can live in conditions where neither the
alga nor fungus could live independently. Lichens occur
commonly as epiphytes on the bark of various tree species,
or on rocks, but they are also present in some of the most
extreme environments like arctic tundra, deserts or rocky
coasts [3]. In diffcrent gencera, lichen talus is very different in
form. The morphology of the lichenized thallus can be: crus-
lose, [ilamenltose, leprose, [oliose and [ruticose.

Slow growth, long lifetime and the specific conditions of
life are the reasons for the production of numerous
melaboliles prolecling lichens from various negalive
biological and physical influences [4]. Tt is known that these
unique organisms produce numerous primary and sccondary
metabolites. Most secondary lichen metabolites, or the “li-
chen substances™ have considerable biological activitics and
they are derived from the acetyl-polymalonyl pathway,
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shikimic acid pathway and mevalonic acid pathway. While
these compounds are initially produced within the fungal
hyphae [5], they are finally deposited on the hyphal surfaces
in the cortex or in the medullary layer, either as crvstals or as
amorphous deposits [6].

Lichens are organisms present worldwide. More than
18,500 known lichen species live on earth [7]. I.ichens play
an important role in the food chain since they are used as
food for humans and animals. Certain species of lichens are
very sensitive to air pollution. Some others species are used
in making drugs, poison, perlumes and colors. According Lo
the numerous studies, the most important use of lichens and
their constituents lies in their biopharmaceutical effects, in-
cluding their antimicrobial, antioxidant, anti-inflammatory.
analgesic, antipyretic and cylotoxic activities [8].

The genus Ramaling is cosmopolitan and has over 240
species and some of them are difficult to distinguish due to
their similar morphological characteristics. This lichen has
been used in traditional medicine for treatment of numerous
diseases, such as traumatic injuries, bleeding, swelling. men-
tal disorders, asthma, in{lammation [9, 10].
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