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1. JlaTym u opraH KOjH je IMEHOBAaO0 KOMHCH]Y
06.04.2017. ronune (XXVII ceganma), HactaBHo-Hay4HO Behe [IpupoaHo-mareMaTHakor
¢dakynrera y HoBom Cany

2. CacraB KOMHCHje Ca HA3HAKOM HMEHA W IPE3MMEHa CBAKOI YjlaHa, 3Barba, HA3MBa yXKe HAyIHE
001acTH 3a K0jy je u3abpaH y 3Bambe, 1aTymMa U300pa y 3Bambe U Ha3UB (paKyaTeTa, yCTAHOBE Y KOjOj
j€ WiaH KOMHCH]E 3aI0CIICH:

1. ap Hexa Mumuna-{ykuh, penosuu npodecop, yxxa HayuHa obnact buoxemuja, narym usodopa:
01.08.2003. ronune, [Ipuponno-maremarnuku dakynrer, Yausepauter y Hoom Cany,
TIPECETHIK

2. np UBana Beapa, Banpenan npodecop, yxa HaydHa ooOnact brnoxemuja, narym m3bopa:
01.03.2016. ronune, [IpupogHo-maTematuuku akynret, YauBep3uteT y HoBom Canmy, MeHTOp

3. np I'opan AnaukoB, BaHpenHu npodecop, yka HaydHa obnact boranuka, narym usbopa:
30.11.2014. romusne, [IpuponHo-mMaTeMaTHIku paxynret, Y HuBep3uteT y HoBom Cany, qwian

4. np Jdparana Yerojesuh-CumuH, HAyYHH CaBETHHK, Y)Ka HaydHa oOnact buorexnonoruja, natym
n3oopa: 28.01.2016. romune, MHcTHTYT 32 OHKoJOTHjy BojBomune, MenuumHcku dakynrer,
Yuusep3uteT y HoBom Cany, ynan

5. np Mapuja Jlecjak, noueHT, yxxa HaydHa oOnact buoxemuja, natym nzoopa: 20.03.2013. ronuse,
[MpuponHo-mMaTemaTnuku paxynrer, Y HuBep3urer y Hosom Cany, unan
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111 HACJIOB JOKTOPCKE JUCEPTALIMJE:

»PUTOXEMHjCKM CKPUHUHT W OWOJIOIIKA AKTHBHOCT €KCTpakaTa M TPAAWIMOHAIHHUX IPOU3BOAA O]
mo0Ba IUBJbUX pyxa (Rosa L.; Rosaceae)”




IV HOPEIVIEJ JOKTOPCKE JUCEPTAIIMJE:

Jokropcka mucepranmja Jemene Halmam je Hammcana Ha CPIICKOM je3WKYy, JAaTHHHYHUM IHCMOM, ca
KJBYYHOM JOKYMEHTAITHjCKOM HH()OPMAIHjOM Ha CPICKOM M CHIJIECKOM jE€3WKY M jeIHUM IIOTIaBJHEM
(Summary) Ha enrmeckoM jesuky. Jucepraituja je Hamucana Ha 399 crtpana ox kojux je 201 y mraMmaHoj
Bep3uju, a 198 ctpana y JlonatHoMm matepujany npuitoskeHoM Ha L[J1-y. Jucepranmja cagpxu: 21 ciuky,
239 Tabena (191 y HonatHom martepujany Ha I[/I-y), 306 nmrepatypHux HaBoma, 293 rpadukoHa y
HomatHom matepujany Ha LI/I-y u 12 xucrorpama. TekcT je momesbeH y o ocam moriasipba: YBOJ (3
crpane), OINIUTU JEO (54 crpane), EKCIIEPUMEHTAJIHU JEO (40 crtpana), JUCKYCUJA (64
crpane), BAKJbYUAK (5 ctpana), SUMMARY (5 crpana), IUTEPATYPA (30 ctpana) u ITPUJIOT
(Jomatuu Matepujan va L/I-y, 198 crpana). Ha mouetky aucepTaliuje Hanasu ce 3aXBaJHHUIA, CAAPKa] U
ckpaheHnIle, a HaKOH JHTEpaTypHHX HaBoJa CclleAn Oworpaduja KaHAWIATKHBREG W KJbYYHA
JIOKyMEHTAIIHjCKa HH(pOopMaIHja.

\Y BPEJHOBAIE NOJEJUHUX JEJTOBA JOKTOPCKE JUCEPTAIINJE:

HacnoB nokTopcke anucepTaryje je jacHo AeuHNCAH, 0JpakaBa CYIITHHY HCIUTHBAaHE MPoOIeMaTHKe U
JUPEKTHO yKa3yje Ha Wb NCIIUTHBABbA.

Y YBOJY je npencrasibeH 3Ha4aj GUTOXEMHjCKE U OMOIIOIIKE KapaKTepu3aluje Onsbaka y Iijby IBHXOBE
NpUMEHE Y MTPOU3BOAKBY (QYHKIIMOHAIHE XpaHe, 32 KOjOM, I0J] YTHIIajeM HOBHUX TPEHIOBA U MperopyKa y
ucxpanu, noctoju cBe Beha morpakma. Takole, mprkaszaH je KpaTak OCBPT Ha TPaIUIMOHAIHY YHIOTPEOyY
wiogoBa (mmmka) AuBJbUX pyxka (Rosa L.) y eTHOMEIMIMHE U HCXPaHH, Ka0 U Ha JOCAAIlbe Pe3yrare
UCTpaXMBamba OHOJIONIKE AKTHBHOCTH W XEMH]CKOT cacraBa IIHUNKa. Pe3ynraTW OBHX HCTpakKuBamba
yKa3yjy Ja II0JJOBU TUBJbE PYKe HAjIIO3HATH]e BPCTe OBOr poaa - Rosa canina L. npencrasibajy 3Ha4YajaH
M3BOp OMOJIOIIKK aKTHBHUX jEIUI-EHA, KA0 M J1a TMOCEAYje IIHUPOK CIIEKTap OMOJIOMIKUX aKTHBHOCTH, Ka0
IITO Cy Ha NpUMEp AaHTHOKCHAAHTHA, aHTHMH(IaMaTopHa M aHTHUNpONUQepaTHBHA aKTHBHOCT, T Ja
MIOCTOjH MOTpeda 3a NCIUTHBAKEM M IUIOAOBA APYTHX, 0 cafa ciabo ci1abo MCTpakeHWX WM IMOTITYHO
HEHCIMTaHUX BPCTa.

Y yBOmy cy jacHO IpeACTaBJbEHH U JIe(PUHUCAHH [IMJBEBU NCTPAKMBAbA:

1. duroxemujcka KapakTepusaluja, Koja oOyxBara HICHTH(UKALM]y ¥ KBaHTU(UKAUM]y (EHOTHHX
KOMITOHEHTH, 0JJa0paHiX TPUTEPIICHOM A U BUTaMKHA L[ y BOJEHUM U METaHOJIHUM €KCTPaKTUMa CYBOT U
CBEXEr IUIO/a, Ka0 M y eKCTpaKTHMa BOliHe Kallle W [leMa IIMPOKO mo3Hare Bpcre Rosa canina L. u
HEJI0BOJHHO MCTPAXKEHHMX MUBJBUX pyka R. tomentosa Sm., R. dumetorum Thuill., R. dumalis Bechst., R.
avensis Huds., R. sempervirens L.

2. Epamyanuja OWOJOIIKOr IOTEHIMjajla Koja o0O0yXBaTa WCIIUTHBabE€ AaHTHOKCHIAHTHE |
aHTUMH(IIaMaTOpHEe aKTHBHOCTH, MCIIUTHBAkE YTHIAja €KCTpakaTra Ha pacT HETYMOPCKE M TYMOPCKHX
hemmja ka0 m oxapehuBame CIOCOOHOCTH HaBEeIEHHX EKCTpakaTa Ja WHXHOWpPAjy aKTUBHOCT CH3MMa
aleTHIXOJIMHECTEpase.

3. Kopenamuja Xxemujckor cactaBa M OHOJOIIKE AaKTUBHOCTH €A KOHAauYHMM IMJBEM Jia CE YTBPIHU
OMOMEIMITMHCKY TTOTEHIMjall UCTIMTUBAHUX BpcTa poaa Ro0Sa, kako Ou ce OW ce M3OBOjHIIC BPCTE OX
Mmoryher nHTepeca 3a npou3BoAKY (QyHKIMOHAIHE XpaHe, Kao U BPCTE OJ MHTepeca 3a (apmaneyTcky
UHIYCTPH]Y.

OIIIITHU AEO nucepramuje ToAe/beH je Ha 6 moTmoriasiba. Y mpBoM motnoriasby (Pom Rosa L.
(Rosaceae) W mWEroB TAaKCOHOMCKH II0JIOKAj) ONMCAaHA j€ TAaKCOHOMCKAa MpHmagHocT pojaa Rosa L.,
OMOJIOIIKEe KapaKepUCTHKE HCIUTHBaHMX BpPCTa, Ka0 M HUXOBa pacnpocTpameHocT. Takohe, mar je
JleTajbaH JIMTEpaTypHH TIperyiel O JA0CaJalllibuM HCIUTHBambUMa XEMHJCKOI cacTaBa M OHOJIOLIKE
AKTHBHOCTH LIMITKA UCITUTHBAHMX BPCTa, KA0 M IbUXOBE MPUMEHE Y ETHOMEINIMHN U UCXpaHU. Y JPYrom
notnoriasiby (OCHOBHHM KOHLENT (YyHKIMOHAJIHE XpaHe M HyTpaleyTHKa) NMPHUKa3aH je KpaTak Hperien
KOHIeNTa (hYHKIIMOHAIHE XpaHe U HaBeJeHe Cy NeduHuIMje pyHKINOHAIHE XpaHe M HyTpaleyTHKa, Kao
u muxoBa Kiacudukanuja. Takohe, ykpaTrko cy omucaHu M e(eKTH Koje OCTBapyjy Ha opraHuzam. Y
tpehem mnortnornasmpy (CnoGomHM pajvKaid, OKCHIATHBHM CTpEC W aHTHOKCHIAHTHA 3aIlTHTA)
Npe/ICTaBJbeHe Cy MOJieNie PAIUKAICKUX BpPCTA, MEXaHU3MHU HUXOBOT HACTAHKA, Ka0 W (PM3MOJIOIIKU H
naTou3noaomku eeKTH OBUX PEaKTUBHUX MOJIEKYJICKUX BPCTa Ha opranu3am. Takohe, mpencraBibeH je
HOjaM OKCHIATUBHOI' CTpECa W AHTUOKCHJIAAHTHU MCEXAHU3MHU 3allTHUTE, Ca MOCEOHUM OCBPTOM Ha
¢yaKumje GeHOoNHNX jequmema 1 BuTaMuHa L. YV getBpToM motmoriasiey (Metabonms3aM apaxuJoHCKE
KHACENMHE W EWKO3aHOWIN) NPEICTAaBJFEHH Cy IYTEBH METAaboNM3Ma apaxuAOHCKEe KHCENWHE, KIJbYIHH
€H3UMH KOjU [OBOZE IO MPOMYKIHjE€ EHKO3aHOWIa (IIpocCTarjiaHAWHA, TPOMOOKCaHa, JIEyKOTpHjeHa,
JMIIOKCUHA), (u3MoNomKa ¥ narou3MOJIOIIKA yJora ewko3aHowia mnpaheHuX y NpuKa3aHuM




WUCTpaXMBAambUMa, Kao0 W Haj3HAYAJHUJU WHXUOWTOPH NHUKIOOKCUTEHA3HOT W JIUIIOOKCHT'CHA3HOT
METa0ONMYKOT IyTa apaxuIOHCKe KucemuHe. Y meroMm motmnoriaBiby (buomomka ¢ynkumja
aTleTIIXOJMHECTepa3e) TpUKa3aHa je OWolomKa yiora eH3UMa aleTHIXONWHecTepase, HEeroBe
CTPYKTYpHE KapaKTEepPHCTHKE, YJIOTa Y MaTOJIOMIKAM CTalbiMa M Haj3HaYajHUjU HHXUOUTOPH OBOT €H3UMA.
VY mectom nornoriaswy (KaHneporenesa) natu cu OCHOBHHM MOjMOBHU KaHIIEpOTeHe3e, OIucaHe cy Qase
OBOT IIpOILIeca, YCIOBH KOjU Cy HEOIXOIHH J1a OM ce pa3BHO TyMOp, Kao M yJiora MPHPOAHUX IPOU3BOJA Y
MHXUOHMIINU OBHX IpoOLIECa.

Y OKBHpY LJOr OIITer Jefa, KaHAWAAaTKHEka BEOMa YCIEHIHO KOPHUCTH XeTeporeHe M OoOHuMHe
JUTEpaTypHEe HaBOJE, YCICIIHO W3ABajajyhn IojaTke KOjU c€ JUPEKTHO OJHOCE Ha MNpPOOJIEMATHKY
JOKTOpCKE JUcepTaLyje.

Y EKCIHEPUMEHTAJIHOM JEJIY je mpBo mpHKa3aH JeTajbaH ONHC TPHUIpPEME BOJCHUX H
METaHOJHUX EeKCTpakaTa CBEXeI M CyBOI IUIOAA, Kao M eKcTpakara BOhHE Kamle W [eMa. 3aTHM Cy
JeTaJbHO ONMCaHe METO/Ie IPUMEHhEHE 32 UCITUTUBAE (PUTOXEMHUC]KOT cacTaBa:

- LC-MS/MS anammusa cagpxaja ogadpaHux (peHOTHNX M TPUTEPIICHCKUX jeAUHCHA

- OnpehuBame yKymHOT caapikaja peHOTHUX U (IIaBOHOMAHUX jeIUbCHA

- OnpehuBame caapxaja ButamuHa 1]

I[pukasaH je nerasbaH OMKC TECTOBA 32 HCIUTUBAE OHOJIONIKE AKTHBHOCTH:

- EBanyarja aHTHOKCHIAHTHE aKTHBHOCTH TPHUMEHOM iN Vitro TecToBa 3a oxapehuBame CrocoOHOCTH
xBaramwa audennnmukpuixuapasmwi (DPPH'), cynepokcunanjon (0,"), xuapokcui (HO) u azor(l1)-oxcnn
(NO) panmukana; yKymHOT peayKIHOHOTr moTeHuujana ekcrpakara (FRAP tect), u crnocoGHOCTH
WHXUOWIINje TUMHIHE ICPOKCHIAIIN]C

- OnpehuBarbe aHTHHH(pIAMAaTOPHE aKTUBHOCTH IPUMEHOM €X VIVO MeTozie

- OnpehuBare criocoOHOCTH HHXHOHIIM]E alleTHIXOIUHECTepase in Vitro Mmetogom

- OnpehuBambe aHTHIpONU(EpAaTHBHE aKTUBHOCTH IN Vitro MeToxoM

Takole, ykpaTKo je onmcaHa U METOJOJIOTHja MPUMEhEHa 38 CTATHCTUYKY 00pay 1moJaraka

[MTornaBise JUCKYCHUJA nonesbeHo je y HEeT NOTIOMNIABbA U y HHMa Cy NPUKa3aHU M JETa/bHO
pPa3sMOTPEHU pa3IMYUTH acHeKTH AO0OWjeHHMX pesynrtarta. Y TpBOM HoTnornarby (Puroxemujcku
CKPHUHHHT €KCTpaKaTa IUIOJ0Ba JWBJBHUX PYKa) MPHKa3aHW Cy W AuCKyToBaHu pedyaratu LC-MS/MS
aHanmu3e cajapikaja omabpana 64 GpeHoIHA jeumbeba, 3 TPUTEPIICHA U XHHCKE KHCEIHHE, Ka0 U Pe3yJITaTh
onpehuBama yKymHOr caapxaja GeHoTHUX U GIAaBOHOMIHUX jeAUubCha U BuTaMuHa 11, AHasu3a riiaBHUX
kommonenata (Principal Component Analysis-PCA) npumemena je Ha ao0ujeHe pesyirare y Iuby
WICHTU(HKALMjEe jeIUbeha ca HajBehmM JONMPUHOCOM pasiukaMa m3Mel)y HCIUTHBaHMX BpCTa M
eKcTpakara. Y JIpyroMm IOTIHOIJIaBby (AHTHOKCHJIAaHTHAa aKTHBHOCT €KCTpakKaTa IUIOJIOBA JWBJBHX PYXKa)
NPHKa3aHu Cy W JUCKYTOBAaHW Pe3yiTaTd ojpehuBama crocobHocTH xBatama DPPH', O,”, HO' u ‘NO,
VKYITHOT peloKc TmoTeHnujana ekcrpakata (FRAP Tect), W cmocoOHOCTH WHXMOWIHjE IUIHTHE
HepoKcUIalvje. AHaIM3a IIIaBHUX KOMIIOHEHTH NTPUMEEHa j€ Y IINJbY NPOLICHE YKYITHE aHTHOKCHJAHTHE
AKTHBHOCTH €KCTpaKaTa M HBHXOBOT paHrupama. Takole, u3padyHaTa je U Kopenanuja uamely yrBphernx
AQHTHOKCHJIAHTHUX aKTHBHOCTH U CaJpiKaja YKyNMHUX (EHOTHHMX U (IIaBOHOMIHUX jeINbCHa, BUTAMUHA
I, ka0 ¥ caxpkaja Haj3acCTYIUbEHHJUX jelMibeba KBaHTH(HKOBaHUX npumeHoM LC-MS/MS ananuze:
MPOTOKATEXMHCKA, TaJlHA W eJlarHa KHCEeJIMHa, KaTeXWH, KBEPLETHH M ypcoiiHa KuceiaumHa. Y Tpehem
notrnoriasby (AHTHHH(GIaMaTOpHa aKTHBHOCT €KCTpakara IUIOJI0Ba JHMBJbUX PYXKa) JaT je MpHKa3 U
JIICKycHja pe3ynrtara oxpeljuBamba aHTUMH(IIAMATOPHE aKTUBHOCTH MCIIMTHBAHMX €KCTpaKara, y CMHCIY
MHXHOHMINje NpOayKIHMje ogadpanux Meradonura nukinookcurenasHor (COX-1) n 12-nmumnookcureHazHor
(12-LOX) wmerabonuukor myta apaxugoncke kucemune (12-HHT, PGE,;, TXB,, 12-HETE) y
TpomOoruTuMa. Y 4erBproM moTnoriaBby (ExcTpakaTu 1uiooBa IMBJBMX pyXa Kao IOTEHIMjaHU
MHXUOMTOPH  alleTWIXOJIMHECTEepa3e) TIpHKa3aHM Cy W JUCKYTOBAaHM pe3ynTatd oxapehuBama
AHTHALETHIXOJIMHECTEepa3He aKTHBHOCTH €KcTpakaTa. Takohe, M3padyHaTH Cy KOpEIalHoHH (aKTOpH
n3Mel)y ucnurane akTHBHOCTH U cajipikaja YKYNHHUX (DeHOHUX M (JIaBOHOWIHUX jeIUbeba, BUTaMuHa L1,
Ka0 M HAaj3aCTYIUbCHUJUX jeaumberba KBaHTH(HKoBaHMX npumeHoM LC-MS/MS anammsze. Y merom
notnoriasiby (YTHIAj eKCTpakaTa IUIOA0BA AUBJBUX PYXa HA PaCT HETYMOPCKUX U TYMOPCKUX NeJHjcKux
JIMHYja) MPUKa3aHU Cy U TUCKYTOBAHM PE3yATaTH MHXMOUTOPHOT MOTEHIIHjajla NCIUTHBAHUX eKCTpaKara
npema pacty Herymopcke (deranau ¢pudbpodmactu miyha — MRC-5) u TyMOpckuX (€MUTENHU KapLUHOM
nepsukca — Hela, aneHokapuuHnom mojke — MCF7, aneHokapuuaoM nebenor mpesa — HT-29) henujckux
JIMHY]a.

Pesynratn mcTpaxuBama cy NperjieHO NPUKa3aHW M aJeKBaTHO aHanu3upaHu. Kanampatkuma je y
JMCKYCHJU KOPHCTHJIA YHILCHHUIIE HEJIBOCMHUCIICHO IPOMCTEKIE W3 pe3ysTara, CHCTeMaTHYHO HX
oOpasioxuiia M HMCUPITHO yHopeawsia goOujeHe pesynrare ca aKTyelHHM W KPUTHYKH OJa0paHuM
JUTEPATYPHUM MOJAIMMA.




Y 3AKJ/bYUKY cy ca)keTH W UCTAaKHYTU PE3yNTaTH IUCEPTAIHje M W3HETH 3aKJbYUIH KOjH IPOU3UIIa3e
W3 CBUX MPUKa3aHWX pe3ydrata W auckycwje. Ha ocHoBy HaBenenor, Komucwja 3akipydyje ma cy
OCTBAapEHU IJIAHNPAHN [INJEBH UCTPAXKNBAKHA y OKBUPY JOKTOPCKE AUCEpTaIHje.

Y nornasiey SUMMARY nat je kpatak M3BOJ AUCEPTaIMje Ca CAXKETUM M HCTAaKHYTHUM PE3yJITaTUMa U
3aKJby4llMa Ha €HIJIECKOM je3HKY.

JIMTEPATYPA 1urupana y o0BOj JOKTOpckoj Te3n oOyxBara 306 Oubnmorpadckux jequHUIa,
aJIeKBaTHO je ogadpaHa M M yKa3yje Ha 3Hauyaj M aKTyeJIHOCT OCTBapeHUX HCTpakuBama. bubmuorpaduja
je HaBol)eHa Ha oxaroBapajyhu HauHH.

Y HOPWIOIY cy mnpuka3aHH eKCIIEPUMEHTATHH pe3yiaTaTd y BHAY Tabela ca pe3yinTaThMa,
KaJTuOparuoHe KpruBe U rpadukoHN KOju Jomynyjy normasise JJUCKYCUJA.

MPUJIOT ce nana3um Ha kpajy aucepranuje kao JOAATHU MATEPUJAJI y emekrpoHCKo] dopMmu Ha
I[/I-y ¥ He mOCTOj! y IITAaMIIAHO] BEP3UjU TOKTOPCKE AUCEPTAIIH]E.

VI. CIHUCAK HAYYHHUX U CTPYUHUX PAJJOBA KOJU CY OBJABJbEHM WU
MPUXBAREHHU 3A OBJAB/bUBAILE HA OCHOBY PE3VJITATA UCTPA’KUBAIbA ¥V
OKBHUPY PAJIA HA JJOKTOPCKOJ JUCEPTALIUJU

Pan o0jaB/ben y Mmehynapoanom uaconucy (M21a kareropuje):

1. Nadpal, J., Lesjak, M., Sibul, F., Anackov, G., Cetojevi¢-Simin, D., Mimica-Duki¢, N., Beara, 1.
(2016): Comparative study of biological activities and phytochemical composition of two rose hips
and their preserves: Rosa canina L. and Rosa arvensis Huds. Food Chemistry, 192: 907-914.

Caonmmrema Ha Mel)yHApOAHUM HAYYHUM CKYNIOBMMA:

1. Nadpal, J., Mrkonji¢, Z., Cuk, M., Majki¢, T., Pinta¢, D., Lesjak, M., Beara, 1. (2016): Rosa
dumetorum Thuill. hips and food products as a source of phenolic compounds and
acetylcholinesterase inhibitors. The International Bioscience Conference and the 6th International
PSU — UNS Bioscience Conference IBSC 2016, Novi Sad, Serbia, September 19-21. Book of
abstracts, 213-214.

2. Mrkonji¢, Z., Nadpal, J., Sibul, F., Majki¢, T., Pinta¢, D., Lesjak, M., Beara, 1. (2016): Rosa
sempervirens L. rose hips as a promising source of antioxidant agents. The International Bioscience
Conference and the 6th International PSU — UNS Bioscience Conference IBSC 2016, Novi Sad,
Serbia, September 19-21. Book of abstracts, 211-212.

3. Nadpal, J., Pintaé, D., Anackov, G., Cetojevi¢-Simin, D., Lesjak, M., Beara, I. Mimica, N. (2015):
Anti-inflammatory activity and phenolic profile of Rosa dumalis Bechst. 1842 rose hips. 1% Rose
and hawthorn conference in Carpathian Basin, Godo6llé, Hungary, May 29-30. Book of abstracts,
239.

4. Pinta¢, D., Majki¢, T., Nadpal, J., Mrkonji¢, Z., Bekvalac, K., Lesjak, M., Beara, 1. (2015):
Inhibitory potential of Rosa canina and Rosa sempervirens fruit extracts towards
acetylcholinesterase. 63™ International Congress and Annual Meeting of the Society for Medicinal
Plant and Natural Product Research (GA2015), Budapest, Hungary, August 23-27. Book of
abstracts, 460.

5. Mrkonji¢, Z., Nadpal, J., Sibul, F., Cuk, M., Lesjak, M., Majki¢, T., Beara, 1. (2015): Rosa arvensis
Huds. 1762 rose hip extracts and preserves as a source of phytochemicals with antioxidant
properties. 1% Rose and hawthorn conference in Carpathian Basin, Godo116, Hungary, May 29-30.
Book of abstracts, 237-238.

6. Risti¢, J., Mrkonji¢, Z., Majki¢, T., Lesjak, M., Beara, 1., Mimica-Duki¢, N. (2014): Antioxidant
potential of Rosa canina L. fruits and its traditional food products. 10" Meeting of Young Chemical
Engineers, Zagreb, Croatia, February 20-21. Book of abstracts, 183.

7. Majki¢, T., Risti¢, J., Mrkonji¢, Z., Lesjak, M., Beara, 1., Mimica-Duki¢, N. (2014): Fresh and dry




fruits of Rosa canina L. as a source of antioxidant agents. 10™ Meeting of Young Chemical
Engineers, Zagreb, Croatia, February 20-21. Book of abstracts, 161.

Caommurema Ha JoMahuM HAYYHHM CKYNOBHMa:

1. Nadpal, J., Mrkonji¢, Z., Sibul, F., Lesjak, M., Beara, 1., Mimica-Duki¢, N. (2015): Rosa
sempervirens L. fruits and their fruit preserves as a source of phytochemicals with antioxidant
properties. Closing Conference of Hungary-Serbia IPA Cross-border Co-operation Programme,
Cross-border cooperation in development of a novel herbal drug targeting Helicobacter pylori
(HELICO) - HUSRB/1203/214/230 (2013-2015), Novi Sad, Serbia, February 13. Book of abstracts,
20.

2. Majki¢, T, Pinta¢, D., Risti¢, J., Mrkonji¢, Z., Lesjak, M., Beara, I. (2015) Rosa arvensis Huds.
fruits as a source of antioxidant agents. Closing Conference of Hungary-Serbia IPA Cross-border
Co-operation Programme, Cross-border cooperation in development of a novel herbal drug
targeting Helicobacter pylori (HELICO) - HUSRB/1203/214/230 (2013-2015), Novi Sad, Serbia,
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VIl 3AK/bYYIIM OJHOCHO PE3VYJITATU HCTPAJKUBAIBA

VY OKBHpY OBe IOKTOPCKE AMCEpTaLHje M3BPLICHO je UCIHUTHBAIbE (PHTOXEMHUjCKOr cacTaBa M OHOJOIIKE
AKTHBHOCTH IUIOJI0BA IIECT CAMOHUKIINX BpcTa quBJbuX pyxka (Rosa L.): Rosa canina L. 1753, R. dumalis
Bechst. 1842, R. dumetorum Thuill, R. tomentosa Sm. 1800, R. arvensis Huds. 1762, R. sempervirens L.
1753. Jlok je XeMHjCKH cacTaB M OHOJIONIKA aKTUBHOCT IUIOAOBa Bpcre R. canina mobpo mpoydeHa,
JIeTajbHUja (UTOXEMHjcKa W OHOJOIIKa KapaKTepu3allija OCTaJMX HaBEICHHX BpCTa NPBH YT je
M3BpLICHA y OKBUPY OBOr paja. Kako IUIONOBM JMBJBUX pyXa HUMajy YTy Tpaauuujy ynorpebe y
€THOMEJIMIMHYU U UCXPaHH, UCITUTHBAba Cy 00yXBaTajla BOJICHE M METaHOJIHE EKCTPaKaTe CyBOT M CBEXKET
IIMIKA, Ka0 U eKcTpakTe BohHe kamie u yema. W3 aucepranuje cy mpousamniu cienehu pesynratu u
3aKJbYYIIN:

HcnuBame dheHosHOT npoduiia pe3yaToBaIo je KBAHTUTATUBHUM ojipehuBameM 16 jennmberna, pu yeMy
Cy CBe BpCTe IOKa3aje CIMYaH KBAJUTAaTHBAH CAcTaB, ca HM3PAKCHWM KBAaHTUTATHMBHUM pPa3iMKaMa.
Enarna kucenmHa npeactaB/ba JOMHHAHTHO (DEHONHO jeMI-EHE KOJI eKCTpakaTra CBHX HCIIUTHBAHHUX
Bpcra. [lopen enarne kucenune, oapeleH je n 3HauajaH cajpkaj MPOTOKATEXWHCKE M TajlHE KHCEIIMHE.
AnHanmza onabpaHux (IIaBOHOMAHMX jeUIbEHha yKa3ala je Ha 3HAuajHy 3acTYHEHEHOCT TIJIMKO3HIa
¢maBonona (keMpepon-3-O-riryKo3ua 1 INTUKO31Aa KBEpIETHHA (XUIIepo3na, KBepleTHH-3-O-TITyKo3u1a
Y KBEpLHUTPHUHA)), TOCEOHO Y eKcTpakTiMa Bpcte Rosa arvensis. Kox excrpakara Bpcta R. sempervirens u
R. dumetorum, youena je Beha 3acTynmeHOCT KaTexuHa ((hjaBaHONA) y OJAHOCY Ha IPETXOJHO HABEIEHE
rmko3uae ¢aBoHona. Canpikaj KBaHTH(OUKOBAHUX (DEHOTHUX jeIUbCHha y UCIIMTUBAHIM EKCTPAaKTUMa
Haja3u ce y pacnoHy on 267.7 gmo 17362 pg/g cysor ekcrpakra (c.e.). Y mOrjeny HCIHTHBAHUX
TEPIICHCKUX jeINmEeHha IETEKTOBAHO je IMPHCYCTBO YPCOJHE KHCENnWHe, ca HajsehmM caapkajemMm y
ekcrpaktuma Bpcra R. dumetorum u R. tomentosa. Takole, y ekcTpakTiMa CBUX BpcTa oapeheH je BUCOK
canpxaj XuHcke kucenune. Caapxaj yKynHuX (eHOHHX jeJUbEemha KPEeTao ce y orcery ox 6.63 mo 96.20
Mg exB. rajHe Kuc/g c.e., ca HajBehnuM caapikajeM y excTpakTuma Bpcta R. canina u R. sempervirens.
Canprkaj yKynmHUX ()JIaBOHOMIHUX jequmera kpetao ce ox 0.21 no 4.99 mg exB. kBepreTuna/qg c.e., npu
4yeMmy je HajBelin caapikaj NETEKTOBaH y €KCTpakTHMa BpcTe R. arvensis. V' ekcTpakTuma CBHX BpPCTa,
usyseB Bpcre R. arvensis, oapehen je Bucok caapkaj suramuua L] (0.13-3.71 mg/g c.e.). [lpumeHom
aHaJM3e INaBHUX KOMIIOHEHATa YOUCHO je M3/Bajame eKCTpaKaTa CyBOT IuioAa Bpcte R. sempervirens, Ha
OCHOBY BapHja0HJIHOCTH y CaJpiKajy JOMUHAHTHUX (DCHOJHUX KUCEINHA, KATEXUHA, XMHCKE KUCEJIHHE U
ButamuHa 1, Koju cy y HaBeleHUM y3opiuma ojpeh)eHl y BUCOKO] KOHIIEHTPAIIU]H.

Pesynratn mcnmTHBama aHTHOKCHIAHTHE aKTHBHOCTH YKa3yjy Jla eKCTpakaTH omaOpaHux Bpcra Rosa




MMajy BUCOK noTeHuujan Heyrpamusaudje DPPH' u O,”, Kao ¥ BHCOK peiyKUMOHM IOTEHIHMjal, A0K Y
norneny Heyrpanusauuje HO™ u ‘NO, ka0 u MHXUOMLMje TUNKMAHE NEPOKCUIALME UCTIO/bABA]Y YMEPEHY
aktuBHOCT. Exctpakté Bpcta R. canina, R. dumalis, R. dumetorum, R. tomentosa u R. sempervirens
[I0Ka3yjy BHCOKY, BPJIy CIMYHY YKYIIHY aHTHOKCHIAHTHY aKTUBHOCT, JOK C€ €KCTpakTH Bpcte R. arvensis
W3J[Bajajy MO 3HAYajHO Clla0MjeM aHTHOKCHIAHTHOM MOTeHIHMjalxy. Takole, excTpakTu BOhHUX Karna
BehimHe BpcTa W3ABajajy ce MO BUCOKO] aKTUBHOCTH, JIOK IIEMOBH IOCEAYyjy CIaOMjH, ajH, HMaK, y
M3BECHO] MEPH MCIIOJbEH aHTHOKCHIAHTHU NOTEHIMjal. Pe3ynTaTi perpecMoHe aHanu3e ykasyjy Aa cy
HajBepoBaTHHje (ECHOJHA jEeJMIEHha M BUTAMHMH L[ TJaBHM HOCHOIM HCIOJbEHE aHTHOKCHIAHTHE
AKTHBHOCTH.

Pesynratn onpehuBama aHTHHH(JIAMAaTOpHE aKTUBHOCTH HCIHMTHBAaHUX EKCTpakata, y CMHUCIY
HHXUOHUIIHje TIPOAYKIje 0Jabpanux MeTabomuTa ukiookcurenasHor (COX-1) u 12-1unooKkcureHa3HOT
(12-LOX)  meraGonmukor myra apaxumoncke kucenmde (12-HHT, PGE,, TXB,, 12-HETE) y
TPOMOOLMTHMA, yKa3yjy Ha yMEpeHy aKTHBHOCT €KCTpaKara, y3 M3paKeHy pa3iHKy y aKTUBHOCTH Mehy
UCIIUTHBAaHUM BpcTama. Hamme, NpBEHCTBEHO BOAEHH M METAHOJIHH EKCTPAaKTH CYBOT IUIOJA, KAao H
exctpaktu BohHe kamie Bpcra R. canina, R. dumetorum, R. tomentosa, R. sempervirens u R. arvensis
moKazanu cy crnocooHoct uuxubuigje npoaykuuje PGE,, omnocHo COX-1 myra. OBa aKkTUBHOCT
npejcTaB/ba Moryhe objalimerme Tepanujcke ehUKaCHOCTH Mperapara oJ mjiojga Bpcre R. canina kon
obonenux ox ocreoaprputuca. 1XB, cunre3sy mHXuOUpajy ekctpaktd Bpcra R. dumalis (meranonuu
EKCTPAaKTH CBEXKET U CyBOT Iuona) u R. tomentosa (MeTaHOIHU €KCTPaKT CYBOT ILI0/Ia U €KCTPAKT BoliHe
Kaie), 10k ce 12-LOX naxubuiumja yoyaBa camo KoJ Bpcra R. canina (MeTaHOJIHK €KCTPAaKT CYBOT 1014
u exctpakt Bohue kame) u R. dumalis (MeTaHOMHM €KCTPaKTH CBEXEr W CYBOT IUIOJA). Y OMIITEHO,
exctpaktu Bpcta R. tomentosa u R. dumalis moka3yjy 60sbu anTurHpIAMATOPHH TOTEHIHjal o1 BpcTe R.
canina, umja je aHturH(pIAMaTOpHA aKTUBHOCT NMOTBpleHa y OPOjHUM CTy/IHjama.

Exctpaktu Bpcta ROSa mokasaiam Cy yMepeH NMOTEHLHWjal MHXUOHMLHMje eH3MMa aleTHIXOJINHecTepase
noctuwxyhu 1Csy Bpennoctu y oncery on 1.23 o 7.97 mg/mL, npu yemy cy najuimke 1Csy BpemHocTu
MOCTHUIIM eKcTpakTh Bpcra R. tomentosa u R. sempervirens. Takohe, youaBa ce 00Jba aKTHBHOCT
METaHOJIHUX eKCTpakaTa Hero ojaroeapajyhux BojaeHHMX ekcTpakara Bpcra R. canina, R. dumalis, R.
tomentosa u R. sempervirens. Ha ocHOBY pe3yJjTara perpecHoHe aHAN3e yTBP)eHa je yMEepeHO BHCOKA
Kopenanyja uzMel)y ucnuTane akTHBHOCTH M CaJipKaja XMHCKE KHCEJIMHE, Ka0 U yMepeHa Kopenaluja ca
cazpajeM TOMHUHAHTHUX (PEHOJIHUX KUCceInHa (eJarHa, raiHa i NpOTOKaTeXMHCKa KHCEeNIHa).

VcnutuBame LHUTOTOKCUYHE aKTHBHOCTH O0OYXBaTajo je WCIMTHBAMma YTHIaja eKcTpakara Rosa mpema
pacty Herymopcke ((eramnu ¢ubpobnactu miyha — MRC-5) u Tymopckux (enuTeNHH KapIlHHOM
nepBukca — Hel a, aneHokapimaom nojke — MCF7, aneHokapumHOM nebenor npesa — HT-29) henmjckux
nuHAja. Pe3ynTtatm ToOKasyjy yMmepeHy aKTHBHOCT TpBeHCTBeHO mpema Hela hemwjckoj muHHjH,
JOMHHAHTHO HCIIOJbEHY OJ BOJICHHX €KCTpaKaTa U eKcTpakaTa BoliHe kaie BpcTa R. canina, R. tomentosa
u R. sempervirens. ExcrpakT BohiHe Kamie W BOJCHH EKCTPAKT CBEXer Iuioga BpcTe R. sempervirens
UCII0JbABajy LMUTOTOKCHYHY aKTUBHOCT M mpema HT-29 henwmjama. Takohje, ucnuTHBaHU EKCTPAaKTH
MOKAa3aJIi Cy CEeJNIEKTUBHOCT M3Mel)y TYMOPCKHMX M HeTyMopcke hesMjcke JMHHUje ITO yKasyje Ha HHXOB
MOTEHIMjal 32 Jlajba UCITUTHBAA [IUTOTOKCUYHE aKTHBHOCTH.

VYoruTeHo, pe3yiaTaTd OBE Te3€ yKasyjy Ja Hopej mIo10Ba 1o0po mpoyueHe Bpere R. canina, u mioxosu
Bpcta R. dumalis, R. dumetorum, R. tomentosa, R. arvensis u R. sempervirens mpezacTaBsbajy 3HauyajaH
n3BOp OHMOJIONIKM aKTHBHUX jE€AMI-CHha O MHTEpeca 3a (apManeyTcKy, NpexamOeHy M KO3METHUKY
uHIycTpHjy. Takohe, pe3ynraTu oBe Te3e ONpaBAaBajy TPAAULMOHAIHY ynoTpeOy YajeBa, BONHUX Kaia 1
eMa O] LIMIIKA Kao HM3BOpa jeAMI-CHa ca OJaroTBOPHUM YTHI@jeM Ha 31paBjbe W yKasyjy JAa cy
HEONXOJHA Jlajba HMCTPaKHMBamba KaKko OM Ce CTEeKao jaCHUjH yBHI y MEXaHM3ME HHUXOBOI JI€jCTBa
TUIOJIOBA.

3aKJbydIIM IPEICTaB/BCHN Y AUCEPTAIH]H Cy MPOM3ANLIH U3 T001jeHUX pe3ynTara U yKasyjy Ha 3Ha4aj u
Hay4YHHU JONPHUHOC CIIPOBEACHUX NUCTPAXKUBAKA.




VIl OIIEHA HAYMHA ITPUKA3A U TYMAYEBA PE3YJITATA HCTPAJKUBAIbA

Kananpatkuma je paruoHaIHO MPUCTYNWIa O0paayl W aHAIM3W E€KCIEPHMEHTAIHUX I0JaTaka KOjU Cy
MOAEJECHN Yy JIOTHUKE IeNHHE. Pe3ynraTw HMCTpakWBama Cy aHAJIUTHYKU IPEICTABIBEHU, CTATHCTHUIKH
oOpaljeHn, nerasbHO NUCKYTOBaHM M KPUTHYKK ropeheHH ca pesyiaraTMMa W3 LIUTHpaHE JIUTEpaType.
[IperneqHocTn pe3yiraTa 3HA4ajHO Cy JIONPUHENTH rpaduyKH NpUKasd (XUCTOTpaMH) U CUCTEMAaTHUYHE
tabesie. Ha ocHOBY pe3ynrara u JUCKycHje W3BEACHH CYy 3aKJbY4LlM KOjH /1ajy OJrOBOpE HA IOCTaBJbEHE
IIMJbEBE Y OBOj IOKTOpCKOj auceprauuju. Ha ocHoBy HaBenenor, Komucuja naje MO3WTHUBHY OLIEHY
MpHKa3a U TyMaderma pe3yiTaTa UCTPakKUBamba.

IX  KOHAYHA OLEHA JOKTOPCKE JUCEPTAIIMJE:

1. [anm je aucepTanyja HamycaHa y CKiIaay ca o0pasiioKemeM HaBeJCHUM y NIPUjaBH TeMe

Jla - Komucuja oremyje aa je TOKTOpcKa qucepTanyja ypaljeHa y ckiaamy ca o0pas3iiokemuMa HaBeICHUM
y IpUjaBH TeMe.

2. [a nu mucepranuja caapxu cBe OUTHE €IeMEHTe

[Ja - luceprannja cagpXu cBe OMTHE eleMeHTe - NeHuHICcamke TeME UCTPaXnBama, Mperie] nocrojehux
UCTPaXXHBakha, JETajbaH IPUKA3 CKCIICPUMEHTATHHX METOJa M TEXHHKA, jacaH W TperyiefaH IpUKa3
pe3ynTaTa M ’bbUXOBY AUCKYCH]Y, CIIHCAK JUTEPAType U 3aKIby4akK.

3. [o uemy je aucepTalja OpUTrHHAIAH JOIPHUHOC HAYIIH

Ha ocHOBY KOMIUICTHOT YBHJA Yy JOKTOPCKY IUCEPTAIHjy, IOCTaB/beHE LIUIbEBE UCTPAXKUBAbA, NIPErIeaa
JuTepatype, NOOMjEeHHX pe3yiTaTa M HUXOBOI TyMauema, KommucHja 3akibydyje Aa oBa JIOKTOpPCKa
JHcepTallija UMa CBE €JIEMEHTE OPUTHHAIHOI HAy4YHOr pajaa. Haume, y ucTpakMBamUMa IPUKa3aHUM Y
OBOj MTOKTOPCKOj AWCEPTAIlMjH, [0 TPBU MYyT je H3BEIeHa yropemHa (UTOXEMHjCKa W OHOJIOIIKa
KapaKkTepHu3aluja eKcTpaKara IUI00Ba M TPaAWIIMOHAIHUX Hpou3Boaa ciabo ucrpaxenux (R. dumalis, R.
dumetorum, R. tomentosa) u nornyno neucrnutanux (R. arvensis u R. sempervirens) Bpcra JUBJbUX PYKa,
Kao U 100po MO3HATOTr, TPaAMLMOHATHO KopHuinheHor mmnka Bpere R. canina. YmorpeboMm caBpeMeHHX
MHCTPYMEHTAaHUX METoJa MpuiaroheHnx u MonudukoBaHUX 3a npeaBuljeHa MCTpaxkuBarba, JOOUjeHH Cy
Hay4HH PEe3yJTaTH, U3 KOjux je Omino moryhe u3BecTH NOy3JaHe W BajuIHe 3akibyuke. Tpeba ucrahu na
Cy UCTpaKUBamba OBE JOKTOPCKE T€3€ Yy CarjaCHOCTH Ca CaBPEMEHUM TPEHJOBHMA KOjH 3a LHJb UMajy
NpOHAJIAXKeHhe HOBUX OMJBHHMX BpPCTa O] MHTepeca 3a (apmaneyrcky M npexpamOeHy WHIYCTPHjY U Ja
BCHU PE3YNITATH CHAaXXHO MOJpPXKaBajy yHoTpeOy J0 caja HEUCIIUTaHMX BpCTa IIMNKA U HUXOBUX
IPOU3BOJA.

Jeo nobujeHux pe3yniraTa IMyOJIUKOBAaH je y HAyYHOM pany Kateropuje M21a, mro ykasyje Ha KBaJUTET U
OPHIHHAIHOCT CIIPOBEACHUX HCTPAKHBAHA

4, Henocranm nmucepranyje v \BUXOB YTHIA] HA PE3YJTAT HCTPAKUBAHA

Ilo MUIJbCHY KOMI/ICI/IjC, OBa JOKTOPCKa }mcepTauI/Ija HEMa 3Ha‘{ajHI/IX HEJoCTarakKka.




X  MPEJJIOL:

Ha ocHOBY yKyIiHE OIlcHE AMCEpTaIlHje, KOMUCH]a MPeIaxe a ce JOKTOPCKa AUCepTaIija mo 1 Ha3HBOM:

,»DUTOXEMHjCKN CKPHHUHT W OHOJIONIKA AKTHBHOCT €KCTPAaKaTa M TPAIUIMOHAJHHUX NMPOU3BOIA
o miaogoBa muBJBMX py:xka (Rosa L.; Rosaceae)” mpuxsatu, a kangunaty Jejgenm Hahman omoGpu
on0paHa.

Y Hosom Cany, 10.04.2017.
YJIAHOBU KOMUCHJE

1np Hena Mumuna-ykuh, pegosau npodecop,
[TpuponHO-MaTeMaTHUKH (BaKynTeT,
Yuusepsutet y Hosom Cany, mpencegHux

np Usana Beapa, Banpenan npodecop,
[IpuponHo-MaTeMaTH4KH (BaKynTeT,
VYuusep3utet y HoBom Cany, MeHTOp

1p I'opan AHaukoB, BaHpeIHHU TIpodecop,
[TpuponHO-MaTeMaTHUKH BaKynTer,
Yuusep3uteT y HoBom Cany, unan

np Hparana YerojeBuh-CuMuH, HayqHH
CaBETHHK, IHCTUTYT 32 OHKOJIOTH]y
BojBonune, MenunuHcku daxynirer,
YuusepsuteT y HoBom Cany, wian

1p Mapuja Jlecjaxk, nouent, [Ipupogso-
MaTreMaTuuku GpakynTer, Y HUBEP3UTET Y
Hosowm Cany, unan




