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Mp Becna Tymbac, QurLi. HHK. TEXHOIOTH]E

NMOJALIM O KOMUCHIU

JlaTyM 1 OpraH KOjH j& HMCHOBAO KOMHCH]Y
27.06.2006. rosmue. Hayuno-nacrasno pehe Texnonowxor daxkynrera. Ha XXVII penosroj ceanniu

Cacran KO\IM(,H]ﬁ ca Ha3HAKOM MMEHA W Mpe3MMeHa CBAaKor 1iana. 3BalA. HA3UBA YKC HAYYHE obnactu 3a
KO]\ |€ I/Bd(prlll V 3BAKC, JaryMa wsoopa V 3BaHhC U HA3KB (l)al\\ﬂICTd YCTAHOBC ¥ l\O]O] ]L 4./1aH KOMI/K/H](.
3anoOChHCH:

ap Jacna Yamananosuh-BpyHer. penosnu npogecop. Ipumemene 1 umkewepeke xemuje. 15.05.2008.
roaute. TexHonowku akynret. Hosu Caa, meniop;

ap Cowa ‘bunac. pemossu npodecop. TTpUMEHCHE W HIDKEBEPCKS xemuje. 27.07.1998. roamune.
Texnonouiky paxyret. Hosu Can;

ap Heaa Mummua-Jlykuh. petostn npodecop. buoxemuja. 01.08.2003. roaune. [TpnpoaHo-mareMaTuky
¢akyirer. Hosu Caa.
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HOJALIN O KAHAHWJATY

HMe, MMe jeiHOT pOArTE LA, NPE3UMe:
Becena, Tomo. Tymbac
Jatym pohema. onwtiHa, penydiuka:
01.11.1977. roanue. Cyboruna. Cydornua. Cpbuja
Jarym onbpane, MecTo ¥ Ha3UB MarncTapeKe TC3e:
11.10.2005. roaune. Texnonowkn daxyarer. Horu Can.
“ AHTHOKCHAATHRHA M OHOJOUIKA AKTHBHOCT eKcTpakaTa Guibaka u3s Gamuiuje Lamiaceae™

Hayuna 061acT 3 K0j¢ je CTEUEHO aKauEMCKO 3BabE MAIMCTPA HAyKa:

TexHo.ouike HayKe
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HACJOB JOKTOPCKE JUCEPTALIUJE:

LAHTHPAAMKAICKa W aHTHIPOIM(EPATUBHA AKTUBIIOCT EKCTPAKATA oabpanmnx Gribaka u3 gamuiuja Rosaceae n
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IV  OPEMIEA JOKTOPCKE JUCEPTAHUJE:
HapecTu kpaTak cajpkaj ca HasHakom Gpoja cTpaHa NorNaBmka, CnKa, wema, rpadMKOHa M Cl.

Jlokropcka aucepraunja Mp Becre Tymbac je Beoma Nperneano u JacHO M3710eEHa y LIECT NOraB/ba:
1. VYeon(crp.1-3),
2. Ommrn aeo (crp. 4 - 65),
3.  Ekcnepumenrannu aeo (cTp. 66 - 81),
4. Pesymratv v auckycuja (ctp. 82 - 126),
5. 3aksmyuak (ctp. 127 - 131),
6. Jiureparypa (ctp. 132 - 156).

Jlucepraumja je HanncaHa Ha 156 crpana A4 gopmara, ca 52 opuruHanHe cnuke W 24 Tabene, UMTUpaHo je 326
nUTepaTypHa HaBOAA, A HA TOHETKY Cy AaTe KibydHe JOKyMeHTauujcke wHopMaluje ca KpaTkuM N3BOIOM Ha
CPTICKOM H EHIJIECKOM JE3UKY.

\ BPEJIHOBABE NOJEANHUX JHEJOBA JOKTOPCKE IUCEPTAUNJE:

V VBOJLY ayTop yKasyje Ha UMbEHHILY a je Hay4HO J0Ka3aHO la ce noeehanum KoH3uMHpareM Bolia u nospha
CMaibyje pU3MK Ol Pa3HHX GONECTH, KAO WITO Cy KaHLEp, KapAMOBACKyNapHE M HEYPOACTeHEPAaTUBHE GonectH U
nujaberec. Muilbere MHOTHX CTPyubaka je [a, NOpel MHHEepana u BUTaMuHa, opraHcka jenumetba Koja nMajy
CBOJCTBO AHTMOKCHIAHATa yTHYy MO3MTHBHO HA 31paBibe. Jlajbe ce ucTvYe na ce y HOBMjE BpEMeE Haryura
yrorpefa CHHTETCKUX aHTHOKCHAAHATA y npexpamMOeHo] HHAYCTPHjH 300T TOKCHKOOUWIKKX pasfiora, 10K MHTepec
3a IpUMEHY MPHPOJHUX aHTHOKCHAHATA CTA/IHO PacTe. 3HauajHy rpysly MPUPOJAHMX aHTHOKCHIAHATa uKHe OHIbHH
CeKyHIapHH MeTaGonuTH Koje umMHe OuibHU deronu (deHonne kucenuHe, BraBoHu, n30(IaBoHH, ¢napan-3-ony,
AHTOLMjaHH, NPOAHTOLIH]aHHANHH, TAHUHH WTIL), TEPIEHONAN, TOKO(EPONH, PIYKO3MHONATH, Kao U jedumbera Koja
cagpxke cymnop. IToped aHTMOKCHAATHBHHX, OBA jenumberma TMOCedyjy M aHTHMYyTareHa, aHTU-MH(ramaTopHa,
AHTHYJIKYCHA W aHTMMUKPOOHA CBOjCTBA, & takole cMarbyjy W PM3MK Of 10jaBe KapAMOBACKYJapHHUX 000sbeH-a.
AyTop HaBoav Aa aepoOHM OPraHW3MM [A Vivo KOHTHUHYAHO creapajy c/no0OAHE pagMKane W PEaKTHBHE
kuceonnune Bpere. CoGoaHM pagMKany cy Hajueuwe Bpo PEakTHBHA U y nosehaHKM KOHLIEHTpaLjamMa MOory Ja
noseny no owrehera henuja u Tkrea WTO MOXKE GUTH y3poK BETMKOT 6poja oGosberba. Benuky 3Hauaj 3a epukacHo
cy30ujare WTEeTHOT Je0Barba C0B0MHNUX pajuKana ¥Majy aHTHOKCHAAHTH KOjH C& YHOCE IyTeM HCXPAHE, Kao UITO
cy utamuH E, ButamMuH L, KapOTCHOUIN U noAMGpEHOHA jenrIbetba GULHOT Nopekna. Kananaatkuma HeTHie aa
nonudeHoNHa je/intberba Noceayjy MHora buosolnka 1 (bapMakosIoLIKa AejCTRA, WTO yKasyje fa OHW Y 3HAUAjHO]
MepM yTHWy Ha ocHoBHe henwjcke dyHKUMje Kao wWTO Cy pacT, neoba w/nin cMpT henuje (anonroza). Jamwe ce
HABOAM 1A j¢ MO3HATA YMHbeHHLA 1a CY AMB/bE BPCTE OMsbaka BUTAMUHCKH JANICKO GoraTuje O/ rajeHnx BpcTa H jJa
je y damunujama Rosaceae u Ericaceac BemkH 6poj ANBJLMX CAMOHHKIIMX OMJbaka KOje PacTy Ha HaleM nozapy4jy.
Crora ¢y Kao npeMeT UCTPaKUBatba OBE IOKTOPCKE Jucepranmje onabpate Gusbke M3 0BUX (amumja: GOpoBHHULA
(Vaceinium myrtillus L., Ericaceae), OpycHuULIA (Vaccinium macrocarpon L., Ericaceae), wunak (Rosa canina L.,
Rosaceae) u raor (Crataegus oxyacantha L., Rosaceae). ¥ Ypony ce aabe MCTHYE [a je Y OKBUDY paja Ha
uzsohewy OBE NOKTOpCKE AMCepTalMje MCIHTAaH Caapkaj YKYNHWX denosHUX jeauwera, (aBononaa H
anToumjana y npeudwheHnM ekcTpakTHMa OOPOBHHMLE, OpyCHHLE, WIMNKa W [JIOra, CHeKTPOpOTOMETPHICKOM
MeTo10M. KBaMTaTHBHY Y KBAHTHTATHBHY CACcTaB (hPaKiMOHMCAHWX EKCTpaKaTa HCIUTHBAHNX 6o6uua onpeljeH je
HPLC meTonoMm. AHTHpaaUKalCKa akTHBHOCT CBUX J06ujeHnx (pakuMja eKCTpaKaTa Ha PEaKTHBHE CYMEPOKCHUI
aHjOH ¥ XHAPOKCHA pajuKae, W Ha crabuare 2,2-andeHn- 1 -MUKPUAXHIPasHl  paayKane (DPPH®), kao wu
CnocoGHOCT MOJIEKYJIa AHTHOKCHAHATA MTPUCYTHHX Y (pakumjama excrpakara UCIIMTUBAHUX OMsbaka na cTRApajy
craGutHe CnoGOAHEe pajHKane TOKOM peakiudje ca CyNepoKCHI aHjOH pajMKAINMa MCIMTana j€ MPHMEHOM
HAjCaBPEMEHM]€ aHATMTHYKE TEXHHUKE 33 AHPEKTHY JeTeKUK]y U Kapakrepusauujy cnoboiHMX paankana — eJIEKTpoH
cnun pesonantie (ESR) crmexrpomerpuje. ¥ 3aBpuHOj (a3 paia McmuTaHa je in Vvilro anrunponudepaTusHa
aKTMBHOCT (hpakumja excrpakarta Go0HI@, FHHXOBHM JENOBAEM HA PACT TPH XWCTOJOLIKH pasMUuKuTEe XyMaHe
henujcke nuauje: Hela (enurenHu KaplyHOM uepsukca), HT-29 (apeHokapuuHom aebenor upeea) 1 MCF-7
(aneHoKapLHUHOM JIOjKE).

TMornaeme OIMIUTU JIEO cacroju ce u3 werupu aena. KanpvaaTkurba Hajrpe BeOMa CTYAMO3HO ITHLIE O
pEaKTHBHUM FMPOOKCHAATHBHUM BpCTama, sagpxkasajyhu ce Ha ClnoOOAHOPAIMKANCKHM BPCTama. O6jaiumasa
Mexanu3aM HacTaHka CNOGONHMX paauKkana kao M MOCNEAMLE ONBHjarba C/1I0G0HOPAAMKANCKMX peaKuyja y
GHONOWKNAM CHCTEMMMA UM XpaHW. Y [pYroMm Jejiy OBOP flOfjlaBjba C¢ BCOMA  JIETAbHO aHanuzupajy
AHTHOKCHIATMBHU CHCTEMM 3aLUTHTE, M TO [A1 VIVO aHTMOKCHIAHTH (CH3MMCKH aHTHOKCHIAHTH, METATONPOTENHN u
HUCKOMOJICKYIADHU  aHTHOKCHIAHTH), (uroxemukanuje (NonubeHONHA  jeanibEH-a, ackopOMHCKA KMCEJIMHa,
TokoeponM K KapoOTEHOMAH), KA0 M AHTHOKCHMAAHTH KOjM Cy TPHUCYTHU y XPaHW, ca NOCeOHUM aKLEHTOM Ha
1bHXOBE MPOMEHE TOKOM TpoLeca rpepase Xpade. HcnuTHBatbUMa MHOCTPAHUX ayTopa, Kao W MPEeTXOAHHM
ycnuTHBabUMa Ha npeaMery OpraHcka xemHja Ha Texuonowkom axynrery y Hosom Cany, yrepheHo je na




2

)

OUIbKE Caipike, Mope MHOLITBA duToHYTpUjEHATA, B nonndeHoNHa jenvibetba. Benuku 6poj duToXeMHKan1ja uma
AHTHOKCHIATHBHO [I€NOBAMLE, Al Cy NONH(EHONHA jenumerba NpUBYKNa Hajbelly masimby MCTpaXWBAYA. Crora,
KaHIMAATKHbA NOCeBHO cepro3HO obpalyje nonudeHoNHa jeLEba Kao BEMa BXHY rpyny OUONOLIKK AKTUBHHX
HEeHyTpHjeHaTa Ca aHTHOKCHAATHBHOM axTHBHOLWhY. Y OBOM TIOTNAB/bY M3HETH CY W IWTEPAaTypHH MOAALM Ha
OCHOBY KOjux ce GoGuuacto Bohe M3 damunuja Ericaceae n Rosaceae MOKe cMaTpat MIOTEHLIMjaTHUM H3BOPOM
AHTMOKCHIAHATA, Ca TIOCEOHMM aKLEHTOM Ha GOPOBHHLM, OPYCHHIM, WHIKY W TIOTY, KOjH Cy U oaabpaHu Kao
MpeIMET UCTPAXKHBAILA OBE NOKTOPCKE nucepratmje. Kako KaHAWAATKHHA HABOAW Y TOCNEALEM ACIY TMOrnaBba
OIMUITH JAEO, HayuHHLM Cy OAaBHO OTKPWIH BE3Y usmely xpane u 3apassba. CTOra KaHAMIATKHIbG AHATM3UPA
yriory GyHKUMOHAHE XPaHe, HAPOUMTO Ca acrieKTa OuyBarba aHTHOKCHAATHUBHOL CTaTyca OpraHusma u npeseHLuje
MHOHX GOJIECTH MPOY3POKOBAHHX OKCHIATHBHUM CTPECOM. Hapounto je y OBOM lleJly AeTa/bHO aHaNM3Mpana yora
AHTMOKCH/IAHATA y MPEBEHLH}H KAHUEPOreHHX NPoLECca y Opratitsmy.

Ha OCHOBY MPOYYEHE M CHCTEMATH30BAHE IMTEPATYPE, JIOKTOPAHT je 610 y MOryhHOCTH 1a PaBUNHO aHanu3upa i
objacHn mobujeHe pesynTare v aa MX yropean ca pesyaTaTMMa ApYrHX ayropa KOjH Cy pajuiu Ha MCTOj WK
CITMYHO] npobaemaTyuuy.

Y nornaBby EKCIMEPUMEHTAJIHA [JEO noxropaHt HaBoin fa je ekcriepUMeEHTalHK paj OBE JOKTOPCKE
Iuceprauvje ypahed y naboparopujama Opnesberba 3a OpraHcky XeMujy W aHatuTHuKy xemwjy Texnonouwxor
¢akynrera, YHuBep3uTeTa y Hosom Cany, MHcTMTyTa 32 oukonornjy y Cpemckoj Kamenuuu, HuctutyTa 32
mosekynapHy (apMakosorujy u rokcukonorujy Ha JenapTmany 3a OMOMEQMUMHCKE HayKe YHUBEp3UTETA
petepuHapcke Meadunne y beuy u llentpa 3a MyITHARCUMIITMHAPHA HCTPAKKMBaka YHUBEPIUTETA ¥ Beorpany.
KauuaaTKhiba JeTa/bHO OIUCYyje MOoCTyrKe excTpakumje, npeunmwhasara W (paxuMoHKCara CKCTpaKaTa
NMPHUMEHOM eKCTPaKLUMje Ha ygpctoj dazu (Solid Phase Extraction — SPE). [lo6ujene cy bpakuuje ekcrpakara Koje
cafipKe TIONAPHA Jef1tberba, yKbydyjylin v BUTaMHR L (Frl1), neyTpanHa nonvdeHosHa jenumera (Fr2) n kucena
nonudenonta jenumensa (Fr3). lame, onucyje crnekTpoGoTOMETPH]CKE METOLE 38 onpehupare yKyTHUX (EHONHUX
jenurbera (MeToaa 1o Folin-Ciocalteu), ykynHux ¢uaBoHonaa (Meroaa no Markamu) u autoumjana (,singl” pH i
pH nudepenurjanHa MeToaa), Kao W METONE BMCOKOIPHUTHCHE TE4HE xpomatorpaduje (High Pressure Liquid
Chromatography — HPLC) 3a KBa/MTaTHBHY W KBAHTHUTATHBHY aHamu3y NoNUQEHONHNX je/betba U BUTAMHHA Oy
nobujennm pakuvjama excTpakara MCNUTUBAHKX 6061La. AHTHPAIMKAICKA AKTHBHOCT CBUX A00OMjEHNX dpakuyja
ekcTpakara yTephieHa je MPUMEHOM €lIeKTOpOH ClkH pesonanTHe (ESR) CNIEKTPOMETPH)E, UCTIMTUBAILEM HUXOBOT
ENoBakba HA PEAKTHBHE CYNEPOKCHA aHjOH ¥ XWAPOKCHI pajaukane, W Ha crabunne 2,2-andenun-1-
TIMKPWIXMHAPA3UIL pafuKane (DPPH®). ESR je npumerena u 3a JeTeKLK]y CJAOCOAHHUX PaauKana aHTHOKCHAaHaTa
NpUCYTHHX y (paKumnjama excTpakara MCHUTHBAHNX Gusbaka TOKOM peakiiMje ca CyMepOKCH/L aHjOH paauKaiima.
AnTHNponudepaTHBHA AKTUBHOCT dpakumja excTpakara HCTIHTHBAHMX 6obMua Ha pacT TpH XHCTOJOIIKH
paznuuute xymaHe hemujcke nuuuje, Hela (enuTenHu KapuMHOM yepsuica), HT-29 (aneHokapuuHOM nebenor
upesa) u MCF-7 (aieHOKapuuHoOM J0jKE), UCTIMTAHA j€ NPUMEHOM doromerpujcke metone (MTT TECT).

JloGujenn pesynraTi Cy Ha aNn€KBaTaH Ha4nH craticTHukH oBpahenu. YTBpheHa je apuTMETHUKA CpeaHa,
CTaH#ap/Ha rpeuixa, iMHeapHa Mehy3aBucHOCT wamehy Be NPOMEH/LUBE - PE3YITAaTa AHTHPAAMKAICKHX TECTOBA K
pesynrara HPLC anannsa caapxaja MonMdEHOTHUX jeluiberba 1 BUTaMuHA 11 (koedunmjent kopenaumje — "),
3HQUajHOCT pasnuke u3mel)y apUTMETHHUKHMX CpeinHa MPUMEHOM  jEIHOAUMCH3HOHE knacudukalunje aHanuze
BapujaHce ¥ BULIECTPYKOF TECTA HHTEPBANA (Tuckey-oB TecT u3mehy BULIE APUHTMETHHKMX cpeauHa).

PesyaTaTi NpeTXOAHO OMUCAHWX MCAIUTHBAMLA K30 1 LUXOBA aHaau3a NpuKasaHu ¢y y norjiasby PE3VJITATU U
JIMCKYCWIJA na 9 civka vy 33 raGene. OBO MOMIaBbE j€, MPEMa 3a1aTKy pana, NOAC/HEHO Ha YCTUPH LIETHHE.
CriekTpopOTOMETH]CKMM  METOAAMA ytpheH je caapxaj YKYMHHX noandeHoIHNX  jeumema, (raBoHOMAa,
YKYMHUX 1 MOHOMEPHHX aHTouMjana y npednieHnM eKCTpaKTuMa 6o6uua, nok je HPLC merogom yTsphen
KBAHTMTATMBAH M KBAIUTATMBAH cacTap (pakumja ekcTpakara Gobuua. Y dpakudjama Koje caapike ronapHa
jenumersa, Frl, yrepheHo je npucycTBo BUTamyHa Ll 1 onpeheH je meros canpikaj. ¥ dpaxumjama Fr2, koje caapxe
HeyTpanHa nomvdenonHa jeaunersa, yrBpheHo je npucycTBo QuraBoHoMaa W onpeljeH je MX0B MOjeArHAuaH
canpskaj, 10K cy y (pakumjama Fr3,y KOjuMa Cy M3/BOjEHa KHCENa MOAN(EHOHA Je/IHIbEA, NETEKTOBAHE (eHonHE
kuceniHe W oapeheH je HHUXOB KBaHTHTATHBAH caapaj. Hakon Tora, xaH14JaTKHEbA npukasyje pesyarare ESR
aHaNM3a AHTHPAMKANICKWX TecTosa, OQHOCHO yrunaja  dpakumja  ekcrpaxara oobulla Ha CTBapame MU
TpanchopMalunjy CynepoKCHiL aHjoH, XMAPOKCHI W DPPH®. JlerasbHa aHaiu3a M JAMCKYCHja OBHX pE3ynrara je
w3BpineHa y nopehetem XeMMjckor cacTaa (pakuuja eKCTpakara Gobuua mobujennx HPLC anammsom, #
MexaHn3ama AHTMOKCMIATHBHOT Je/oBama OHOAKTMUBHMX KOMIOHEHATA excrpakara. Juckycuja 100MjeHMX
pesynrata ofasibeHa je y cknpamy ca ca HAjHOBM]HM JIMTEPATYPHUM HABOAMMA W3 obnact xemuje ciobOAHUX
pamvKaia i AHTHOKCHAHATA.

ESR criektpasiHa ananusa cio0OAHHX pafuKaia AHTHOKCHIAHATA TIPUCYTHHX TOKOM peakuuje (pakumja excTpakara
606HLA NOTKPErJbeHE Cy MeXaHu3MHMa KOj| Cy Y CKNady Ca CACTABOM aHaiM3npaHux dpakumja excrpakara Go0uua
W HaBeaeHOM nureparypom. Besa wsmely pesynrara HPLC aHanusa v ESR aHanu3a aHTHPaJMKaJCKUX TECTOBA
yTBpljeHa je U aHaNn30M JiiHeapHe meljy3asucHocTH H3Mely OBE IBE MPOMCHLUBE, T3B. KOPENALMOHOM aHAJIM30M.
V nocnemwem peny nornasma PE3YIITATH M JIMCKYCHIA ananuaupann Cy Ppesy/Tatn HCIHUTHBAILA
anTunposmdepaTiBHe aKTUBHOCTH dpakumja ekcTpakara GoGuua in vifro Ha pacT NEnMjCKUX JIMHWjA eTTMTENHOR
KapUMHOMa LIePBUKCA, aJeHOKApLMHOMA ngeesor upeea M aaeHOKapLUMHOM f0jKe, ¥ AMCKYTOBaHM y3umajyhu y
@wp pesynrare HPLC ananu3a cacatasa MCMTAHNX ppakumja.
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V 06aB/beHOj aHATM3N KaHAMAATKHISA J€ UCTOBIIIA BETUKO TEOPETCKO 3HAME, BEWTO je kopucTHna opojHe noaarke |
W3 LMTHpPAHE JuTepaType KoMmapnpajyhin ux ca pesynraTuma CONCTBCHUX UCTpasknBalba, a youeHe nojase yCreiHo
je objacHuna y AyXy CaBpeMEHHX HCTpa)<MBarba M3 oG/acTH anTHOKCHIaHaTa U cnoboaHuX paavkana, aa Ou Ha
Kpajy U3Hesa BaTMaHE 3aKbYUKe.

3AKJbYULIM cy Beoma A00po M3BEASHH M3 HOOMjEHHX pe3yNTaTa U HHUXOBE JUCKYCHje, TE C& MOTY CMaTpaTH
MOYy3/1aHUM.

V nocnemwem nornaesy JIMTEPATYPA ayrop Hasov 326 pedepeHun Koje cy kopuwhene y mucaimy OBe
AucepTalje W Koje Cy LMTHpaHe Ha yMEWaH v npapuiad Haduh. UsGop pedeperun je akryenan (Bdle OX
MOJOBMHE LIATATA CY HOBHjEr JaTyMma) W MPUMEPEH TEMATHLH K0ja je mpoyvaBaHda.

VI Criucak Hay4HMX M CTPYMHMX PazoBa Koju cy objasment wiu npuxeahenu 3a objaBsbuBare HA OCHOBY
pesy/aTaTa UCTpaXknBarba y OKBUPY pajia Ha JOKTOPCKO]j AMCEPTaLM]H
Y3 HATIOMEHY:
TaKcaTHBHO HABECTH HA3MBE PAfOBa, IIE U Kaja cy 00jaBbeHHU. Y cnyuajy pagosa npuxpalieHux 3a o0jaB/bUBamLE,
TAKCATMBHO HABECTH HA3MBE PALOBA, I/ 1 Kaaa he 6uty 06jaB/bEHN ¥ MPHUIOKHTH NOTBPAY O TOME.

Hctpaxkusarba Koja Cy ypaheHa y OKBHPY /IOKTOpCKe McepTauMje kaHauaatkuie Mp Becne Tymbac, anna. uHx.,
BeprduKOBana Cy y 4acONMCHMa 1 y CAOMIUTEBLUMA HA CKYTOBAMA MeljyHApPOIHOT 1 HALMOHAIHOT 3Ha4aja, v To:

M22 — Paj y CTaKHYTOM MehyHapOAHOM Haconuey:
1. Vesna, T. Tumbas, Jasna M. Canadanovié-Brunet, Lars Gille, Sonja M. Dilas, Gordana S. Cetkovié:
CHARACTERIZATION OF THE FREE RADICAL SCAVENGING ACTIVITY OF ROSE HIP (Rosa
canina L.) EXTRACT, International Journal of £ ood Properties, npuxsahet 3a wrammy 04.03.2009. roauue

M23 — Pan y Mel)yHapOAHOM YaCOTIHCY:
1. Vesna T. Tumbas, Jasna M. Canadanovié-Brunet, Lars Gille, Sonja M. Dilas, Gordana S. Cetkovié:
SUPEROXIDE ANION RADICAL SCAVENGING ACTIVITY OF BILBERRY (Vaccinium myrtillus L.),
Journal of Berry Research, |, npuxsahien 3a wramiy 26.02.2009. roguHe

M52 — Pan y yaconucy HalHOHANHOor 3Havaja:
1. Vesna T. Tumbas, Sladana M. Savatovi¢, Sonja M. Dilas, Jasna M. Canadanovi¢-Brunet, Gordana S.
Cetkovié: CRANBERRY — A GOOD SOURCE OF NATURAL ANTIOXIDANTS, Acta Periodica
Technologica, 2006, Vol. 37, str. 171- 178.
2. Vesna T. Tumbas, Sonja M. bilas, Jasna M. Canadanovi¢-Brunet, Gordana Cetkovi¢, Sladana M.
Savatovié: SOLID-PHASE EXTRACTION OF ANTIOXIDANT COMPOUNDS FROM COMMERCIAL
CRANBERRY EXTRACT AND ITS ANTIRADICAL ACTIVITY, Acta Periodica Tehnologica, 2007, Vol.
38, str. 157- 164, ISSN 1450-7188.

M32 — Ipenasarbe 10 NO3UBY ca MEyHAPOAHOT CKyNa LUTAMMAHO y U3BOAY:
1. Vesna T. Tumbas: Antiradical and antiproliferative activity of selected plant extracts from Rosaceae and
Ericaceae families, Third European Workshop on Food Engineering and Technology, Napulj, 21-22. Maj
2009, str. 23.
2. Vesna T. Tumbas, Jasna M. Canadanovié-Brunet, Sonja M. Djilas, Gordana S. Cetkovié, Dragana
Cetojevié-Simin:  CHARACTERIZATION  AND FREE RADICAL SCAVENGING ACTIVITY OF
BILBERRY (Vaccinum myrtillus 1..) ANTIOXIDANTS, COST863 WG4 Joint Meeting with The 4th
International Conference on Polyphenols and Health (ICPH2009), Bioactive compounds in berry fruits and
human health benefits, Harrogate International Centre, Harrogate, UK, 7-10. Decembar 2009, str. 7.

M34 — CaorniuTere ca MehyHapoIHOr CKyna WTaMnaHo y W3BOLY:
1. Jasna M. Canadanovié-Brunet, Vesna T. Tumbas, Gordana S. Cetkovi¢, Sonja M. Dilas, Sladana S.
Savatovi¢: ESR SPECTRAL STUDY OF RADICAL SCAVENGING ACTIVITY OF CRANBERRY
EXTRACT, 5th International Conference of the Chemical Societes of the South-East European Countries:
Chemical Sciences at the European Crossroads, Ohrid, Macedonia: 10-14. Septembar 2006, str. 168.
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Vi  3AK/BYYHH OJJHOCHO PE3YJITATH HCTPAKUBAILA

V pagy Cy MCOMTAHU XEMHjCKM C€acTaB, aHTHpalMKancka anTunponudepaTMBHa aKTHBHOCT (PaKLIMOHMCAHNX
excrpakata 6o6uua n3 damunnja Ericaceae, Goposnuua (Vaccinium myriillus L) n Opycnuua (Vaccinium
macrocarpon L.) v pamunuje Rosaceae, WMnax (Rosa canina L.} v tnor (Crataegus oxyacantha L.).

Hcnutueamba XeMUjCKOr cacTaBa OM/BHHX €KCTpakara ofyxBatina cy CreKTpoGOTOMETPHjCKO oapehuBarbe
cajpiaja YKYNHUX MONHBEHONHHX jenntberba, (naBoHOM/IA W AHTOLM]aHA, KAO U KBAJWTATHBHY M KBAHTWUTATHBHY
HPLC ananu3sy.

Peaynrarv ciekTpoOTOMETPHJCKHX HCNIHTHBALE yKasyjy aa je Hajeehn canpixaj yKymHHX (hEHOHUX jEeNUILEHBA KOL
excTpakTa mmnka (457,45 mr/r), graBoHouaa KOA CKCTPAKTA Goposuuue (224,71 Mr/r), aHTouMjaHa KO SKCTPAKTa
Hpycuuue (81,63 Mr/r), a mornomepa aHTOLM]aHa Koz ekcTpakTa Goposruue (58,45 mr/r). Tenepanno, sehu canpxaj
aHTouMjaHa 3abenexen je koa Sobuua M3 damunuje Ericaceae, 10K je KONHUHHA YKYMHHMX noaudeHONHUX
jeanmerba Beha kot 606uua W3 ham unuje Rosaceae.

Kpanuratustom HPLC ananu3om yTepheHo je na ¢pakuuje eKCTpakara MCTMTHBAHKX Goduua canpke nonapHa
jenmemwa - sutamun Ll (Frl), neyrpasna nonudenonna jeanmetba — prasoronae (Fr2) u kucena nonvdeHosnHa
jenumersa (Fr3).

Ha ocuosy kpanTutaTHBHe HPLC aHanuse 4eTHpPU MCIIUTHBAHE BpCTE Gobuua w3 gamunuja Ericaceae u Rosaceae
MOKE Ce 3aK/bYHHTH Ja j€ Haj3acTyNsbeHnju (uraBoHOUN y CBHUM ¢pakumjama Fr2 610 KBEpUETHH, I1e CY HEroBH
YOENH Y YKYITHOM NMPHHOCY (priaBOHOMIA y CBUM cnyuajesuma ounu npexo 50%. JomunanTHa deHoHA KUCENHHA
Koz ucnuTueanux 6o6uua u3 pamuiuje Ericaceae, G0poBHHLE H OpycHHLE, j& N-KyMapHUHCKa KHCEHHa, IOK j€ KOIL
Gobuia 13 pamunuje Rosaceae, LMK v rora, To Onia eNarnHcKa KHCETUHa UMjM caapsKaj y Clyuajy UIMIKa
noctike ckopo 90% (404,1942 pr/r) on ykynHor caapxaja eHosHux kiceauHa y dpaxkunju Fr3 (454,2292 pr/r).
Bobuue 13 pamunuje Rosaceae cy Goratuje BUTAMHHOM 11, rae je xon rnora zafeeskeHa Hajseha KoJMUHHA OBOT
guramu#a (2043 ur/r). Koa ceux wucnmranux Goduua cappxaj suramuna Ll je Behn oa ykynHor caapixaja
(paBOHOMAA M YKYIHOF Canpikaja (PEHONHNX KUCETNHA. Taxolje, canpiaj yKynHuX (GEHONHMX KMCENHHA je AyTio
selint oa caaprkaja yKynHux (laBOHON/A, KO CBUX HCITUTAHNX 606H1a, 0cHM KO GOPOBHHMLIE.

I[Ipumerom ESR criekTpockonuje, jeanHe METOAE 3a IMPCKTHY netexumjy cioboanux paaukana, onpefena je
aHTMpagMKancka aKTHBHOCT (pakuuja eKcTpakara GOpOBHHLE, OpyCHMLE, WHIKA W TIOFa HA PEAKTHBHE
CYNepOKCHA aHjOH M XMAPOKCIH paaukane, Kao W Ha crabunne DPPH pamukane. Hderekumja kparkoxusehnx
CYMEPOKCHIL aHjOH M XWAPOKCHN pajukana omoryheHa je npuMenom “spin trapping” merone, kopuitherwem 5,5-
numern-1-miponun-H-okenna (DMPO) kao “gpin trap” jeAnterba.

dpaxumje Frl excTpakaTa HCIMTHBAHUX GobuLa Koje caapke BuTamuH L, ¢y nokasane Hajbosbe aHTHPAIMKAICKO

.-
N

JEN0Babe Ha CyMEpOKCHI aHjoH paavkane, OAHOCHO MMaje Cy najumwke ECs, Bpennoctu. HajHmxka ECso
BpeaHoCT je 3abenexena 3a dpaxumjy Frl riora KOjH M caapkiu Hajsuiie Butamuna L (2043 ur/r), a Hajseha 3a
dpakunjy Frl Gpycuuue koa koje je HPLC asanuzom yTepheHa Hajmarma konnuuHa Butamuna LI (754 ur/r). Moxe
ce 3aK/bYUMTH [1a Cy OBH PE3Y/ITaTH y CarjiaCHOCTH ca HPLC ananusama canpskaja dpakumja Frl excrpkara Go0uuia.
Cse dpakumje Frl excrpakara Gobuia, ocum y cnyuajy 6pycHHLE, CY NOKA3aNe HWKE aHTHPAJUKANCKE aKTHBHOCTH
y Mojen CHCTEMY ca CYNEpOKCHA aHjoH panvkanuma oa dpakunja Koje caapxe nonudeHoaHa jeutberba,
dnasononae (Fr2) u denonne xucesmne (Fr3). HajuspaxeHujy akTHBHOCT y OBOM CUCTEMY MOKa3aje cy dpaxuuje
Fr2 wunka v riora Koje peaykuujy ESR curnana on 50%, oaHocHo 100% nocturne rnpu HCTUM KOHLEHTpallMjama
om 0,012 mr/mn, ogHocHO 0,5 Mr/mn. dpakuyje excrpakTa OpycHHLE Fr2 u Fr3 race ESR curHan cyrnepoxcus aHjoH
pajMKana Mpy KOHUEHTPaLMj1 01 3 MT/MJL.

HewTo HMXKE aHTHpaIHKaJICKe aKTUBHOCTH dpakumja Frl excrpakara 6o0uua JETEKTOBAHE CY Yy DeHTOHOBOM
momen cuctemy. [lopen Tora, OBE aKTHMBHOCTH CY Gune G0/be O AKTMBHOCTH Apyrux ¢pakija Oobuua Ha
PEAKTUBHE XMAPOKCHIL paiuKane, OCHM Yy cnyuajy @pakuvje Fri Goposnuie. PesysraTh anTHpaaukancke
axruHocTH (pakumja Frl ¢y y carnacHoCTH ca HPLC awanuzama caapxkaja suramuua L y oBum ¢pakuujama.
Haume, ppaxuuje Frl goOujeHe u3 ekcrpakara Gobuua Koje npunasajy damunujn Rosaceae (wmnak v rjaor) cy
MMasle M3PAKEHH]H YTHLIA] HA CTBApAbE H TpancdopMaLMjy XHMAPOKCHI PaanKata O HCTUX (bpakimja ekcTpakara
Go6uua u3 pamunmnje Ericaceae (GopoBHuua U GpycHui) WTO ykasyje na Butamun Ll uma Behly aHTHPaAMKaICKY
AKTHBHOCT Ha XMAPOKCHA paavkane. Frl wunka racu ESR cHrHal XWAPOKCH paaukana npy kouueHtpaumju on 0,1
mr/mi, Frl rnora npu koHueHTpauuju oa 0,25 mr/ma fok ¢paxuuje Frl GopopHune u OpyCHHUE MOCTHXY HCTH
edexar npu KOHUEHTpauMjama 2 1 3 MI/MJT.

VY mopnen cucremy ca DPPH panykanuma ppaKLMje CKCTPAKaTa CBUX MCIIUTHBAHWX fobuua Koje caapke BUTAMHH
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[ ucrombuie Cy JOIWIMje AHTHPAIMKAICKE aKTHBHOCTA Y OAHOCY Ha Ppakumje koje cagpxe noaudeHonHa
jenumema. Tako dpaxumja Frl 6pycHuue HHj€e MoKa3ana HUKAKBY aHTHPAAWKANCKy aKTUBHOCT Ha DPPH® panukane
y oncery koHueHTpauuja 0,5 - 0,25 mr/mi.

.-
y

TopeliereM aHTHPaAMKancke AKTMBHOCTH Y MOAEN CHCTEMYy Ca CyMepoKcni aHjOH pamuKamuma Tj. ECs0
BpenrocTy hpakunja Fr2 u dpaxkumja Fr3 excrpakara 4eTupy HCHIMTHBAHE BPCTE 6o0ula, YOUEHO je Na Ce hHXOBEe
AHTHPAIMKAICKE aKTUBHOCTH HUCY CTaTHCTHYKH spauajHo pasnukosane (p < 0,05). Taxohe, oe BpenHocTH Cy
mame og ECsy BpenHocTH 400U eHHX Y OCTAMM aHTUPAaAMKaNCKHM TECTOBMMA. AxTHBHOCTH (pakumja Fr2 u Fr3
eKCTpaKTa OPYCHHLE CY Make O aKTMBHOCTH OBHX (paxumja ekcTpakaTa OOPOBHHLE, LHMIKA W FIOTA, WTO jey
CATIACHOCTH Ca HbHXOBUM HUKMM Caapykajem Nonu(eHONHUX jednmerba, W GraBoHonaa H (hEeHOMHUX KHCENHHA,
ytephenum HPLC ananuzom.

Meljycobuum nopefjereM aHTHPaaUKaaCKMX aKTUBHOCTH dpakumja Fr2 ekcrpakarta ucnuTHpanux Goluua y
MEenTOHOBOM MOAE) CHCTEMY, MOMKE C€ 3aK/bydHTH 13 je ¢paxumja Fr2 ekcrpakra OopoBHuUe uMana Hajsehy
ANTMPAIMKANCKY AKTMBHOCT, & €KCTpakTta OpycHuue Hajmay. OBH Cy pesyiTard y cknagy ca yTBpljeHUM
caapkajeM (praBoHOMIA y HABEACHHM ¢pakuujama, rae je Hajpuwe (praroHoMaa 3abenexeHo xoi dpakunje Fr2
excrpakta Goposruue (1328,5818 ur/r), a HajMatbe KO MCTe (paKiimje eKcTpakTa OpycHHILE (18,2316 pr/r). Mctu
3aKk/byuaK Ce MOJKeE M3BECTH M 32 (pakumje Fr3 excrpakata ucnuruBanux 6o6uua, rae ppakuunja Fr3 excrpakra
OpYCHHIE Ca HAJHIKHAM caapxajeM (EHOMHNX KHCenrHa Huje WMana yTHML@j Ha CTBapaibe W TpaHchopmalHjy
XHIPOKCUIT pajiukaia y oncery koHueHtpaumja 0,25 — 3 Mr/mi, 710K je Hajfosba akTMBHOCT 3abeneskena y cayuajy
dpaxumje Fr3 excrpakra GopoHULE (mpu kKoHueHTpauuju o 0,5 Mr/mi nocTuxe AAeqy = 100%, ECs, ™M = 0,117
mr/mi). ®paxuuja Fr3 ekcrpakta wimnka je takofje moxazana AOOpY aHTMPAAMKANCKY AKTHBHOCT HA XMAPOKCHI

paaukane (ECso"°" = 0,212 mr/mn). Osa dpakumja canpxu 3HAUAjHY KOJIMUMHY €arMHCKE KHCENMHE KOja je AuMep
rasiHe KHCETUHE, OHOCHO JWJAKTOH XeKCAXHAPOKCHAN(EHHITHE KHCENHHE.

V Mojzen cucremy ca crabunHum DPPH pagukanuma Haj0osbe aHTHPAAMKANCKE aKTUBHOCTH, NoKasane ¢y dpaxuuje
Fr2 excrpakara 600uila koje caapxe (praBOHONRE, U TO dpaxuuja Fr2 excrpakra GoposnuLe. TTpucycTso Fr2 koja
je u najboraTuja dnasoHonanMa (1328,5818 ur/r), HapoHUTO KBEPUETHHOM (841,8575 ur/r), eanmunnuwe DPPH

paaukane MpH  KOHLUEHTpaLMjn 04 0,075 wmr/mn, ECSODPPH' = 0,025 wmr/r). MeljycoGuum nopeherem

EC50DPPH.Bpe£lHOCTI/l oBux (pakumja MONKE Ce YOUHTH Na He MOCTOjM CTATHCTHUKK 3HauajHa pasmuka (p < 0,05)
n3Meljy BpeHoCTH 100KjeHHX 3a (paKuije eKCTPakTa GOpPOBHHLIE, WUMMKA M TOTa, 10K je 3HauajHo Beha BpeaHoCT
ko (ppaKuHje ekcTpakTa GPYCHULIE BEPOBATHO TIOCIEANLA 3HATHO Makhe KOMMHIHHE (pnaBoOHOMAA MPUCYTHHX Y OBO]
dpakumju. @pakumje exctpaxkara OOPOBHULLE, OpYCHHULE, LUIMIKA W [JI0ra Koje Caipike (peHONHE KHCENMHE, Fr3,
vUMane Cy Mame aHTHpamvKasjCcKke akTHBHOCTH Ha crabunne DPPH®. Hajsehy antupammkascky aKTHBHOCT je
nokazana dpakunja Fr3 excrpakrta GOPOBHULE KOja MOCTHKE NOTMYHO CANMUHHCAILE DPPH® npu koHueHTpauuju

oa 0,05 mr/mn (EC50DPPH. = 0,017 pr/r). Hajmamwy anTUpaaukafcKy aKTMBHOCT je wcnossuna dpaxuuja Fr3

excTpaxTa 6pycHULE KOja NOCTHKE AApppy” = 100% rpy MCMMTHBAHO] KOHLEHTPALM]H O 2 mr/ma, a ECse”™H

ppenHoct je 1,066 ur/r.

Cpe (pakuvje excTpakara WCIMTHBAHHMX Hobuua cy nokasane Behie aHTHPANMKAJICKS AKTUBHOCTH HA CYMEPOKCHI
aHjOH W XWIPOKCHA pajaukane, AOK Cy camo dpaxumja Fr2 Goposuuue u dpakuuja Fr3 rmora edukacHuje
enumunncane DPPH® oa ciuTeTHukor antHokcnganTa BXA.

Kana cy dpakumje Frl excrpakara MCOMTHBAHHX 606uua nogsprayte ESR crnekTpannoj ananvzn y NpUCYCTBY
CYMepoKCHI aHjoH paaukaia, a 6e3 noaaTka “spin trapa” (DMPO), netexrosanu cy aybaern y ESR cnextpnuma y
cnyuajy CB€ UYETHUPH HCIUTHBAHE dpaxuunje Frl. Haxou ofpase cnekrtapa KOMTjyTEPCKOM CHMYJIaUMjOM H
nopeljertbem n00MjeHe KOHCTaHTE XMIIepUHOT LeMatba Ca NMTEPaTypHHM MOJAUMMA, a y CKIady ca BUCOKHM
canpxajem Butampnna L1 oapehenum HPLC ananusama y OBHM (pakuyjama, MOKE Ce TBPAMTH Aa je NETeKTOBAHA
c0G0AHOpAAMKANICKA BPCTa ackopbun anjon paaukan. Hakxon amanuse ESR curnana cnoboaHUX paauKana
HacTanMX TOKOM peakuje dpaxuumje Fr2 excrpakra HOPOBHHMLE Ca CYNEPOKCH aHjOH pafvKaIMma, 6e3 npucycTaa
“spin trap” jeaumsera (DMPO) KOMITjyTEPCKOM CHMYJIalivjoM 100HjeHe CYy KOHCTaHTe xunepHUHOr LeTama Koje,
MO AMTEpaTypHUM HABOXMMA, OJrOBapajy KBEPLUETHH CCMHUXMHOH pajMKafy. MoTepra mnopekna AoGujeHor
cnoboAHOT panuKana y cse UeTHpH dpakuyje Fr2 ekcTpakara HCIIMTHBAHUX 6o6uua cy u pesyararu HPLC ananuza
KOjU Cy MOKa3aiu Aa j€ KBSPUCTHH HAj AOMMHAHTHH]H (BNABOHOMA Yy HABENECHHM dpaxumjaMa ca MaceHHM YACIOM
pefinM 071 50% 0 YKYHUX ASTEKTOBAHUX (PrIaBOHOMAA.

Bpno no6pa xopenaumja (r > 0,8) yrBphena je usmely caapkaja BUTaMMHA LI, pyTHHa W BAaHWJIMHCKE KHUCETHHE Ca
AHTUPAAMKANCKAM aKTHBHOCTHMA Ha CyNEPOKCH aHjOH paduKalle, Ka0 W BaHWIMHCKE KHCEIMHE W aHTMPAINKa/ICKe
AKTMBHOCTH Ha xuapokcun paauxane. JloGpa xopenauuja (r > 0,5) zabenexena je w3mel)y ykymHor caapxkaja
deHOMHUX KHCENMHA W AA0," 1 AApppn”, campxkaja ButampHa Ll 1 AAeoy H AApppu, CajpiKaja pyTHHA H
XJIOPOr€HCKE KHCEIHMHE Ca AApppy” M cagpxkaja kamndepona n AAegn. OCTanu KopenaudoHH KOE(ULIU]EHTH
ykasani cy Ha ocpeawy (r < 0,5) nim cnaby (r < 0,3), a1 NO3WTHBHY y3ajaMHy 3aBUCHOCT w3mehy caapxaja
AHTHOKCHIAHATAa W aHTMpaaukancke aktueHOCTH. Takohe, BeOmxoaHo je yset y oO3up M uuweHMUYy da CY
EKCTPaKTH KOMIIEKCHE CMeLe NMPUPOAHHX jenumera W 1A HUXOBA AHTHPAAMKANCKA AKTHBHOCT HHje pe3yJrar
AKTHBHOCTH caMo jeame kommouente. Pasinke y AHTHOKCUAATUBHO] AKTHBHOCTH TPHUPOAHMX €KCTpaKara
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MocheAnLa j& pasTMIfTe aKTHBHOCTH NOjEAMHAYHHX TOMM(EHOTHAX Je/IHHCHA. AN 1 IHAXOBHX mehycobHux
AHTArOHUCTUUKUX M CHHEPTHCTHUKHX JC0BaAKA.

Ha ocHOBY pesynraTta ucmuTHBama Aejcrsa dpakimja excrpakara 6obuua Ha PacT TPH XUCTOJIOLIKM PasMUiuTe
Xymane HelvjcKe TMHHIE MOKC C€ YOUHTH J1a Cy dpakumje excrpakata HCUTHRAHUX H0OMHA KOj¢ Canpke BUTAMUH
L1, oanocHo Frl. HCHObMIE CPAMYAATHBHO AEjCTBO HA PACT CBE TPH hemjCKe AMHUjE. ONHOCHO jla HUCY noxasanc
AHTHTIPONH(IEPATHBHO JIEA0BAC Y UCIUTAHOM OTCErY KOHLEHTpALja. ®Opakumje ekerpakara cBUX HCIUTHBAHUX
6obuua koje caapxe (Qnasonoune, Fr2, nokasane cy u3paenniv edekar Ha pact cse Tpu henujcke Junuje on
dpaxurja Fr3 koje caapxe dexomHe kucennne. Ha oCHOBY n3padynarux ECs) BpeanocTy MOXe CE 3aK/bYUUTH jid
¢y Hajuspaxcenuja aHTMrponndeparnrua aejcTBa. 0e3 CTarUCTHYKM 3nauajue mehveobue pasimke (p < 0.05).
nokasane Qpaxuvja Fr2 excrpaxrta Sopoenuie na MCF-7 (EC™ "7 = 166.84 mr/vn) u H1-29 hennjeke aunnuje
(ECs™™ = 194,62 Mr/mn). u (ppaximja Fr2 ckerpakta Wwinka y cavuajy Hela heaujcke annnje (ECs" = 80.63
Mr/min). Ysumajyhu v o63up pesyarate HPLC awanmsa xojuva je uorepheu wuajsefin caapwaj (namornonaa y
Qpaxuujama Fr2 GOpOBHMLIE U LINIKA. OBU PC3YITATH VKa3Yjy Ha dumeHully Aa cy daasononan Guim edrxacnuju
y uHxnGuLHjs pacta Tymopekux heanja oi enonnnx knceaunta. Hajyary 0CcCT/bUBOCT nokasae ¢y heanjcke
sunnje MCF-7 w HT-29 npema dpaxumjun Fr3 excrpakra OpyCHHLE. TAC aHTHNPOMU(epaTiBHa aKTHBHOCT 0B
(pakuuje na pact HapeacHUX NEMjCKHX JMHHMjA HUJE A0CTHIAA 50% y MCIUTHBAHOM OMCETY KOHIEHTPalHja.
Vaumajyhu y o63up n pesysrare HPLC aHain3a koju ¢y noTBp/Min najpehu canpxaj NoAUQPEHOIHUX JeAnHECHbA
VOpaBo koA OBMX (DpakiiMja. MOXKE CC MPEINOCTABUTH  Aa  Cy noMueHo/iHa  jeantberba  3aciyxkHa  3a
anTMnponnepaTMBRO Aef0BaiLe Gpakinia ekcrpakara 6od1ua.

VIl OLIEHA HAUMHA IPUKA3A U TYMAYEA PE3YJTATA HCTPAKNBAIbA
HATIOMEHA: EKCIIIMUMTHO ABECTH NO3UTHBHY WIIHM HEFATHBHY OLIEHY HAUMHA NMPUKA3a U TYMaUCHa pe3yJiraTa

HCTpakuBama.

Kaumunarkuisa mp Becua Tymbac. AMILL MEX.. je YCTIEWHO My ne1octTH 00aBuAa HCTPpaxuBamha Koja cy Ouna
npeasulicHa MNAHOM JATHM Y Npujasy oe ancepraupje. JoGujenu pesyirrati ¢y IPOUCTCKIN N3 BEOMA OBUMHUX,
OPMTHHAJHO TIOCTaBJLEHKX J1a0OpaTOPHjCKUX HCINTHBAMA CACTaBa, aHTHPAAMKANCke u anTunponudepaTipHe
AKTHBHOCTH excTpaxara ogabpanmnx Ouimaxa w3 pamuauja Ericaccae u Rosaceae. Peay/mati oBUX MCTpaxkupaiba Cy
CHCTEMATHUHO, JaCHO ¥ MPErieAno NpUKasaHu U auckyTosamk. MuTepnperanmja pesyirara sacuusa ce na A06pom
[03HABAKY XeMMje CHOBOAHMX pajyKala ¥ NPUPOAIIMX AHTHOKCHIAaHara, Kao v Ha HAJHOBUHM JIOCTYMHMM
HAYYHUM Ca3HAMMa, TC C€ HAUMH MPHKA3a U TyMaucHa PE3y.1Tara MCTpaxBarna OlECHY]E MO3UTUBHO.
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IX KOHAYHA OLIEHA JOKTOPCKE JVUCEPTALINJE:

HATTOMEHA : EKCIUTMUMTHO NABECTH 14 JIM IMCEPTAL]a JeCTE KN HHJC HANKCAHA Y CKNAaly ¢a HaBCACHUM
00pa3IOKEHEM, Ka0 M 4 JiM OHA CAJPKU HIIH HE CAIPHKH CBC OouTHE enemente. Jlatu jacHe. MPCLIM3HE U KOHUM3HE
oarosope Ha 3. v 4. nuTame.

1. Jla v je AMCEPTALIM|A HANMCAHA Y CKIaly ca 00pasnoKeH-CM HABE,(CHUM ¥ npuvjasH TeMe
Jluceprauvja je Harucana y moTiyHOM CKiany ¢a 00pasnomerseM HABCACHHM Y MpHjaBy TEMC.

2. Jla nu aucepraija caapiku CBC OUTHE lCMeHTe
Jlucepranmja caapky ce OUTHE CNIEMEHTE.

3. [To uemy je spcepraluja opuruHasian 10NpruHOC HaylH

Jluceprauyja npe/cTasba OPUrHHANINK AOTIPUHOC Haylv jep je Beoma KOMIIEKCHUM UCTPAKHMBAEM JIOKA3AHO 12
TPUPOIHM AHTHOKCHAAHTH. (PAKLMOHUCAHM Y TPH TPYnc (BATAMUH L. ¢gnasononan u (QeHOANC KUCENHHE),
A30M0BaHKM M3 6oGHuacTor Boha n3 (amuauja Ericaceae m Rosaceae (Opycnuue. GoposHUIE, WHIKA U riora).
MCTIomLaBajy BEOMa CHAXHO AHTUPAMKAICKO JIGCTBO HA CYMEPOKCHI anjoH. xuapokcun u DPPH® paaukane.
Excrpaxty Gobuua cy npeuninheuy u ¢pakunonucarin EKCTPAKLMjOM Ha uBpPCTOj (hask ¥ WHILY 1HTO MPEUH3HMjer
M30/10Batba M BANOPH3aLM]c MOJEAMHAYNUX  AHTHPAIMKAACKMX K alll unposmdepaTtnerux  akrnesoctu.  Cau
AHTHPAAMKAIICKN TCCTOBM CY CTIPOBEACHH 1IPUMEHOM HajcanpeMeHnje METOAE 3a AeTCKIMjy ¢1000AHUX pasukana -
ESR cnexrpockonuje. Mopeil tora. ESR CHEKTPOCKOMHIOM M KOMITYTEPCKOM CHMYIAIMjOM [100njeHux crekrapa
vraplieno je mpueycrso CHoBOHHX painKala aHTHOKCHIANATA. KBCPUCTHHA M BUTAMHUIA L. ToxoM pcaxuuje
oarosapajyhux (paxumja ekcrpakara 606uiia ¢a peakTUBHUM CYNEPOKCHA anjoH paavkannma. Ha ocHory oBux
pesynTara MPETNOCTAB/EHN Cy MEXAHM3MH  AHTHOKCHUATMBHON JENOBAIbA [IPUCYTHHX ijlaca —NPUPOLHMXN
anriokcunanara. Yrepljeno je fa cy sa antunponvdepatnsHO aenosare 600MUA. UCTUTAHO ¥ 0BOj MOKTOPCKO]
ancepTaumiy Ha hesnjcke JIMHMjE  CIUTENHON KaplMHOMa UCPBMKCA.  alCHOKapUHIOME ncdenor upepa M
ANCHOKAPLIMHOMA JI0]KE, 0,IrOBOPHA MOTH(EHONIHA je/NILCHHA ((peronue kuceamne n pnasoronae), 10k Buramun 11
Hyje yTHUao Ha pacT hennja kaiepa.

4. Hejoctauy AMCEpTallMie U BHXOB YTHLA] Ha PE3YJITaT HCTPAKUBAMLA
Henocrauu jucepralije HUCY YOUCHMU.

X MPEJJION:

Ha ocHOBY yKyrmiie OleHE JiMcepTalmje. KOMUCH]A NPEIAKE!

TMonasehn oa nosuTHBHE oucte iokTopcke aucepraunie MP BECHE TYMBAC. auna. mmx. Komucuja ca
370BOJLCTBOM npenaxe aa ce npuxsath W3BEILTAI O OUEHW JAOKTOPCKE JUCEPTALMIE. a
KaHMAaTKHELH 0100pH 010pana 0Bol paia.

HOTIACH WIAHOBA KOMHUCWIE
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