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HacraBHo-HayunoMm Behy Xemujckor akynrera y beorpamy

Hpe)lMeT: I/ISBellITaj 0 OII€CHU HAYYHC 3ACHOBAHOCTH H ONPABAAHOCTH NMPEAJTOKCHE TEME 3a
u3paay 10KToOpCkKe meepTaImje KaHauaaTa JejeHe JOBaHOBI/Ih, MacCTep xemu1iapa.

Ha penoBHoj cemqnnmm HacraBHo-HayuHOr Beha YumBep3utera y beorpamy — Xemmjckor dakynrerta,
onpsxanoj 12. jyna 2025. ronune, n3abpanu cMo 3a uiaHoBe Komrcuje 3a ToJHOIIekhe N3BeIITaja O OIeHN
Hay4YHE 3aCHOBAHOCTU M ONPABJAHOCTH IPEUIOKEHE TeME 3a M3paay JOKTOPCKE AMCEepTaIyje KaHIuaara
Jenene JoBanoBuh, MacTep xemu4apa, CTYACHTa JOKTOPCKMX aKaJEMCKHX CTyAWja MPHjaBJbEHE TOJ
HACcJIOBOM:

»EKCTpakuMja OMOJOIIKM AKTHBHUX jeJumemha W NUrMeHata u3 OWBHHUX W
MHUKPOOHOJIOMIKHX HM3BOPAa NMPHUMEHOM jOHCKMX TEYHOCTH W NPHPOAHHMX eYTeKTHYKHX
cMmema‘

Ha ocHoBy yBHa y TOIHETY JOKYMEHTAIIW]y U Jocaaanimu paj Jenerne Josanouh, nognocumo HactaBHo-
Hay4yHOM Behy cnenehn

MN3BELITAJ

A. buorpadcku nogaum o KaHauaaTy

Jenena H. Joanosuh pohena je 11. 7. 1998. ronune y Yxkuiy, Penyonuka Cpouja. OcHoBHY mikoity ,,Hama
Maruh”, kao u cpeamy MeIUIMHCKY KONy y YKHuIly, (hapMaleyTCKH OJICEK, 3aBpIIMIIA j€ ca OJUTHYHUM
YCTIEXOM.

OcHOBHE akaJleMCKe CTyAuje Ha CTYAMjCKOM Tporpamy Xemuja, Ha YHUBep3uTeTy y beorpamy —
XemujckoM dakynrery ynucana je mkosncke 2017/18. rogune. OndpaHoM 3aBPLIHOT paja MO HACIOBOM
,»OnIpehBame TOKCHUYHUX M €CEHIMjaTHUX €JIeMeHaTa y y30phuMa cepyMa MalyjeHarta ca yJIIepo3HUM
konutucom” mipu Karenmpu 3a ananutnuky xemujy auruiomupana je 2021. rogwHe W CTEKNIa 3Bambe
JUIIIOMUpaHu XxemMuuap. OCHOBHE akaJeMCKe CTyAMj€ 3aBpIIMIa je ca IPOCEYHOM oleHoM 8,23 (ocam u
23/100) u ouienoM 10 Ha 3aBPIIHOM pajy.

Macrep akajeMcKe CTy Idje Ha CTyIUjCKOM IporpaMy Xemuja Ha YHuBep3utety y beorpagy — Xemujckom
¢dakynrery ymucana je mkojcke 2021/22. rogmne. OpOpaHOM 3aBpUIHOT paja o]l HACIOBOM
,»-KBaHTH(HUKAIM]a TOKCHYHUX eJIEMEHATa y TKHBUMA TUIAIICHTE, TUIa3MH ITyITYaHUKA U I1a3MH MajKe” TIpu
Karenpu 3a ananutiuky xemujy, qumiomupana je 2022. roquHe U cTeksa 3Bambe MacTep xemuuyap. Macrep
aKaJeMCKe CTyHje 3aBpIluia je ca mpoceyHoM orieHoM 10 (gecet) u orenom 10 Ha 3aBpLIHOM pafy.

JlokTopcKe akajeMcKe CTynuje Ha CTYyAWjCKOM Hporpamy Xemuja Ha YHuBep3utery y beorpamy —
XemujckoM (hakynTery ynucana je mkosncke 2022/23. ronune, npu Katenpu 3a aHanuTHUKY XeMH]jy MO
MeHTOopcTBOM Jioll. Ap [letpa PuctuBojeBuha. /lo cajia je mosokuiia 4eTHpH HCITUTA ca MPOCEYHOM OIIEHOM
10 (mecer).

On 2023. rogune 3anocieHa je y MHcTUTyTy 3a HykjeapHe Hayke ,,BuHua” y beorpamy kao ucrpaxupau-
MPUIIPABHUK. AHT2)KOBaHA je Ha BUIIIE HAYYHO-UCTpakuBavkux npojekara: BUBEH/IU npojekat ®onna



3a Hayky Penyonuke CpbOuje (Ha3uB mpojekta: Green Innovation: Unlocking the Bioactive Potential of
Biomass for Enhanced Pharmaceuticals and Foods through Eco-Friendly Sustainable Technologies, mo3us
Hujacnopa 2023) u mehynapoauu npojekar FREECOVER (Eco-Friendly Hydrometallurgy for Rare Earths
Recycling, mo3uB MSCA Staff Exchanges).

Toxom mkoncke 2024/25. roguHe Owia je aHTa)XOBaHA Kao CapaJHUK y HACTABH Ha YHHBEP3UTETY Y
beorpany — ®apmaneyrckom ¢akynrery, npu Karenpu 3a aHamuTHUKY XeMHjy, TZIe je ydecTBOBajIa y
n3Bohely HacTaBe Ha IpenMeTuMa: AHaiauTH4YKa xemuja 1, AnHamuTmdka xemuja 2, YBOm Yy
nabopatopujcku paa u OpabpaHa 1orjaBjba aHAIUTUYKE XEMHje ca MOIYJIOM 3e/leHa XeMHuja.

VYdyectBoBana je Ha Bule nomahux u Mmel)yHapoHUX HaydHUX KOH(EpPEHIH]ja, CKyIIoBa U ceMuHapa. [lopen
TOTa, aKTUBHO j€ YKJbyYCHa y BOJIOHTCPCKH PaJl Ha pa3jMuUTHM HAyYHHM MaHudecTanujama, Kao Uy
CTpy4Ha ycaBplllaBama Kpo3 HayuyHe CEMHHAape U 0OyKe.

b. O0jaB/beHu HAYyYHM PAIOBH M CAONIITEHA

Jenena JoBanoBuh je ayTop M KOayTOp IIET CAONIITEHa Ha CKYNOBMMa OJ] MHTEPHALMOHAIHOT 3Hadaja
mraMiana y n3sogy (M34) u jeqHor caommTema Ha CKYyIIOBUMA OJ1 HAIIMOHAIHOT 3Havaja MTaMIaHuX y
3oy (M64):

Caonmrema ca mehynapoaHor ckyna mrammnana y ussony (M34):

1. Jovanovié, J., Trti¢-Petrovi¢, T., Ristivojevi¢, P. (2024, February 27-28). Dissolution and
extraction of phycocyanins from Spirulina using the ABS system. 4th European NECTAR
Conference and Final Action Meeting, Milazzo, Italy. [Paper presentation]

2. Lazarevi¢, D., Jovanovié, ., Saraba, V., Trti¢-Petrovi¢, T., Kurtanovié, E., Markovié, 1., Harbinja,
M. (2024, June 27-30). Desorption of Metals from Pyrophyllite and use as a Sustainable
Construction Material. 5th International Congress of Chemists and Chemical Engineers of Bosnia
and Herzegovina, Sarajevo, Bosnhia and Herzegovina. [Paper presentation]

3. Jovanovié, J., Ristivojevi¢, P., Lazarevi¢, D., Mini¢, S., Trti¢-Petrovi¢, T. (2024, September 9-13).
Optimizing solubility of Spirulina pigments using Natural Deep Eutectic Solvent. 21st IUPAC
International Symposium on Solubility Phenomena and Related Equilibrium Processes (ISSP21),
Novi Sad, Serbia. [Paper presentation]

4. Jovanovi¢, J., Ristivojevi¢, P., Minié, S., Lazarevi¢, D., Trti¢-Petrovi¢, T. (2024, November 20—
22). Optimising solubility of Spirulina pigments using Natural Deep Eutectic Solvent. 7th Edition
of the Iberoamerican Meeting on lonic Liquids, Coimbra, Portugal. [Poster presentation]

5. Lazarevi¢, D., Jovanovi¢, J., Charcosset, C., Trti¢-Petrovi¢, T. (2024, December 4-6).
Nanoencapsulation of parthenolide based on bio-ionic liquids and polymer for advanced drug
delivery systems. Twenty-Second Young Researchers Conference — Materials Science and
Engineering, Belgrade, Serbia. [Paper presentation]

Caonurema ca CKyna HallMHOHAJHOT 3HA4Yaja mTaMnana y usoay (Mé4):

6. Jovanovi¢, J., Ristivojevié, P., Mini¢, S., Lazarevi¢, D., Trti¢-Petrovié, T. (2024, June 8-9). Green
extraction of bioactive pigments from Spirulina using Natural Deep Eutectic Solvents. 60th
Meeting of the Serbian Chemical Society, Nis, Serbia. [Poster presentation]

B. Oo6pa3znoxeme Teme



1. Hayuna o0jact: Xemujcke HayKe
V>ka HaydHa o0JacT: AHAIUTHYKA XeMHja
2. Ilpenmer HAYYHOT UCTPAKUBaHHA

[Ipeamer HayyHOT HCTpaXXKMBamka MPEIJIOKEHE TOKTOPCKE JUcepTalje je pa3B0j MHOBATHBHUX, OJIPKUBUX
U EKOJIOUIKH MPHUXBATIEUBUX METOJIA 32 CKCTPAKIMjy OMOJNOIIKM aKTUBHHUX jeHIbCHA M3 Pa3NUYUTHX
NPUPOJHHUX H3BOpa, y3 TPHMEHY OCHOBHHMX IPHHIMIIA 3elieHe XeMmuje. Y (OKyCy NpemIoKeHnX
HCTpaKUBama Cy eKCTPaKIfje KOoje ce 3aCHHUBajy Ha YIOTpeOu OMOpa3rpanBUX JOHCKHX TeYHOCTH (Bio-
IL) n mpupomuux eyrektnukux pacTtBapada (NADES), kao exonomkd NpUXBaT/FUBUX alTepHATHBA
KOHBEHIIMOHATHUM OPTraHCKUM pacTBapaunMa. VcTpaxuBame je YCMEpPEeHO Ka eKCTpakIHju,
UACHTU(QHUKALNJU U 0UyBalby OHOJIOIIKE aKTHBHOCTH TPH crielin(UYHA TPUPOTHA OMOAKTHBHA jeINHCHA!
enarmHcKke KucenuHe w3 komuHe ManmHe (Rubus idaeus L., Rosaceae), C-¢pukonujaHuHa u3
urjaHobakrepuje Arthrospira platensis (cnupynuua), u kypkymuna u3 kKypkyme (Curcuma longa
L.,Zingiberaceae).

MonepHa HYTPUIIMOHHUCTHYKA M OMOMETUIIMHCKA HCTPaKHWBamka MOTBP)Yjy CHaXkaH yTHIlQ] OWOIIOIIKH
aKTHBHHUX jelUbeha M INUTMEHaTa W3 NPHPOAHUX H3BOpPA Y MOJIYJNAIMjU OKCHAATHBHOT CTpeca,
HMMYHOJIOIIKOT OITOBOpa M perynanyju hemujcke nmponudeparyje. llpemmokena nctpaxuBarma MpOU3UIase
13 motpede 3a ONPKUBUM U 0e30eHUM MOCTYMIIIMMAa €KCTPAKIHje OMOJIOIIKY aKTHBHUX jeIU-EHha Koja
nonpuHoce noBehamy BpemHOCTH (DapMalleyTCKUX, MpeXpaMOCHMX M KO3METHYKUX Mpou3Boja. Mmnak,
BHUXOBA MIPUMEHA y MPOU3BOHH (DYHKIIMOHAIHE XpaHe, (hapManeyTcKux GopMyialnuja ¥ KO3METHYKUX
MIPOM3BOIa YECTO j& OrpaHMYCHA 300T cl1ade PacTBOPJHUBOCTH Y BOJU, XEMHUjCKE HECTAOMIIHOCTH, HUCKE
KOHIICHTpaIyje y MPUPOAHUM H3BOpHUMA, Ka0 M 300T IITETHOT yTHIaja TOKCHYHUX OPTaHCKUX pacTBapayda
KOjH ce TPaJUIMOHAIHO KOPUCTE Y MOCTyNInuMa eKkcTpakiuje. [Ipemnoxkena ncrpaxxupame he 00yxBaTuTu
HEKOJIMKO HMHTETpUCAHUX cerMeHata. [IpBo, Omhe m3BpmieHa mpumpema, ONTHMHU3alMja cacTaBa, H
KapakTepHu3aluja eKOJOIIKM npuxBaT/buBux pactBapaya (Bio-IL um NADES) mnpunarohenux 3a
EKCTPAKIH]y IUbAHUX jeUbEHa. Pa3iuuuTi mapamMeTpu KOju MMajy YTHIA] Ha IMPOIEC eKCTPAKIIHje
(Bpeme, TemmepaTtypa, omHOC (paza, THIOBM eKCTpakiMje: IMpUMEHa YITpa3Byka H MeMOpaHCKa
nucriepsuja), Ouhie ONTMMHM30BaHW Y IMJbY IIOCTH3alka BUCOKE ©(UKACHOCTH M CEIIEKTUBHOCTH
EKCTPaKIIMje, Y3 OUyBambe OMOJIONIKUX aKTUBHOCTH JIOOMjCHHMX €KCTpakaTa. XeMHjCKa KapaKTepusalluja
W30JI0BaHUX jelibema o0yxBaralie MpUMeHy CaBpeMEHHMX aHAJWTHYKHX TEXHHKA Kao INTO Cy TEe4YHa
xpomarorpaduja BUCOKHX mepdopmancu ca aumoauuM Hu3zoM jaerektopa (High-Performance Liquid
Chromatography with Diode-Array Detection — HPLC-DAD), ynarpabyOuvacta W BHIJbHBA
criekrpoporometpuja (Ultraviolet—Visible Spectrophotometry — UV-Vis), undpaipBeHa crieKTpocKoImja
ca ®ypujeoBom Tparchopmarmjom (Fourier-Transform Infrared Spectroscopy — FTIR), nykieapHa
marHetHa pe3oHaniia (Nuclear Magnetic Resonance — NMR), nok he ce Guosomika BpeIHOCT JOOU]jSHUX
eKCTpaKaTa TMPOLECHHUBATH KPO3 HMCIUTHBAE PA3TUYUTHX OHOJIOIIKMX aKTUBHOCTH (aHTUMHKPOOHE,
AHTHIMja0eTCKA U JICITUIMEHTAI[HOHE).

3HayajaH CErMEHT MPEIOKCHUX HCTpaKMBamba IMpeJICTaB/ba BajopH3alija KOMHHE MajMHE Kao
HYCIPOM3BO/Ia JOOMjCHOT HAaKOH Mpepajie OBor, kako 3a CpOHjy Tako M Ha IJI00AJTHOM HUBOY, CTPATEIIKU
BakHOT Boha y mpexpambeHoj wHaycTpHju. HakoH eKcTpakiuje enaruHCKe KUCEIMHE W3 OTMaJla HaKOH
nmpuMapHe mpepane Boha, ocTamu ceMeHKH he JogaTHO OWTHM KopuilheHW 3a CHHTE3Y YIJhbeHUYHUX
MaTepujaia MeTOA0M jOHOTEpMalTHe CHHTE3€, KOju hie ce Jajbe NCIIMTUBATH Kao TIOTSHIIH]aJTHU aICOPOSHTH
3a yKJIamame OpraHckux 3arahuBada u3 Bojae. Ha Taj HauMH, Y UCTPaXUBAWKE je YKIBYYCH U CKOJIOIIKU
3HayajaH CErMEHT LUPKYJapHE €KOHOMHje, KOju 00yxBaTa HE CaMO EKCTPAKI[H]y OHOJIOIIKH aKTHBHHX
jenumema, Beh v MoTIyHO McKopuliheme OTIa HOT U HeJIOBOJFHO UCKOPHIITIEHOT MPOoAyKTa Boha, anu u



ocTaTaka IoMeHyTe OuomMace, MOCTIXKYhH IMyH NOTEHIWjall TPUPOJHHUX Pecypca y3 MUHUMAaNaH eKOJIOIIKH
oTHanm.

Hayunu 3Hauaj uctpakuBama orjiefia ce€ y pa3BOjy HOBHX IIpolleca €KCTpaKlyje KOjH y MOTIYHOCTH
OJIrOBapajy MPUHIUIIMA 3eJIeHe XeMH]je, JJOK MTPaKTHIHA BPETHOCT JISKH Y MOTYhOj IPUMEHH pe3yaTara y
nmpexpamOeHoj, (apMmareyTckoj W Ko3MeTHukoj uHaycTpuju. EdukacHa ekcTpakiyja OHOAKTHBHUX
jenumemha 13 00HOBJFUBUX H3BOPA, Y3 UCTOBPEMEHO OUyBarhe IbHXOBUX OMOJIOIIKAX CBOjCTaBa F CMAhEHHE
HEraTHBHUX yTHIIaja Ha )KUBOTHY CPEINHY, HonprHehe pa3Bojy HOBUX (H)YHKIIMOHAIHUX ITPOU3BOA, Kao U
yHarpehemy 0pKUBOT yIpaBJbamka MPUPOJHUM pecypcruma.

3. Iu/b HAYYHOT UCTPAKUBAHA

Hwub HaydHOT HCTpakuBama KOjH je MpeajokKeH y NMpHjaBU TeMe IOKTOpCKE AUcepTaluje je pa3Boj u
ONITUMHM3ALMja EKOJOIIKA NMPUXBAaT/BHBUX METOJA 32 €KCTPAaKIMjy OWOJOMIKM aKTUBHHX jelU-CHA U3
pa3nuYMTUX TUIIOBA OMoMace, y3 mpuMeHy 3eneHux pactapada (NADES u Bio-IL) u HanpeqHUX TeXHUKA
excTpaknuje. McrpaknBame je POKyCHpaHO Ha EKCTPAKIIN]y eJarnHCKe KUCEITWHEe U3 KOMUHE MajuHe,
nporerna C-PC u3 mujanobakrepuje Arthrospira platensis u xypkymuna w3z Curcuma longa, ¢ musem
noctu3ama Behe CEeNeKTHMBHOCTH, €(QHUKACHOCTH M OJPXHBOCTH IIpOLEca, y3 OUYyBame KBaJIHUTETA,
CTaOMIIHOCTH M aKTUBHOCTH JOOHMjEHUX EKCTpaKaTa y OJHOCY Ha KOHBEHLIHOHAIHE METO/IE.

Y OKBHUpY OBOT OIIITET I[1Jba, KOHKPETHH IHMJBEBH UCTPAKUBamba 00yXBaTajy:

e [Ipunpemy u kapaktepu3auujy 3e;ienux pacrapaua (NADES u Bio-IL) y pyHkuumju npumene
y €KCTPaKLHUji HUbaHUX OMOJIOIIKY aKTUBHUX jeTUHCIHA,;

e Pa3Boj M onTHMHU3aNMjy MeTOa eKCTPAKIHje CeTeKTOBAHUX OMOJIOIIKH AKTHBHHUX jeIMIbemha
— enaruHcke kucenuse, nporemHa C-PC u mpupoaHOr NHUIMEHTa KypKyMHHA — Y3 HPUMEHY
onabpaHMX 3€JIEHUX pacTBapaya ca IM/beM M00OJbIlIamka CEeJIEKTUBHOCTH, €()UKACHOCTH,
CTaOMITHOCTH Y OAP>KUBOCTH Y OJJHOCY Ha KOHBEHI[IOHATTHE METO/IE;

e HcnutnBame yTHnaja K/bYYHHX MapaMerapa ekcTpakiuje (Kao mTo Cy oaHOC (a3za, Bpeme
EKCTpaKIMje, TeMmIepaTypa, NPUMEHa YyJTpa3Byka W MeMOpaHCKe JHUCIIep3Hje) Ha MPHHOC
JeUbEHa;

e KBaquTtaTMBHY M KBAHTHTATHMBHY aHAJM3y N00MjeHUX ekcTpakaTta, npumeHoM UV-VIS u
FTIR cnekrpockonuje, kao u HPLC wmeroge, pamu mnpoueHe uuctohe, CTPYKTYpHHX
KapaKTepPUCTUKA U CTAOMITHOCTH OMOJIONIKY aKTUBHUX KOMIIOHEHTH;

e VYV OKBHpPY HCOHTHBAKa OMOJIONIKEe aKTHBHOCTH, Orhe crpoBe/eHa CBeOOyXBaTHA eBallyalnja
NOOMjeHUX eKCTpakaTa ca IIMJbeM MpOIeHe HUXOBOT (YHKIMOHAIHOT TOTEHIWjasa U Moryhe
npuMeHe y oOjacTd (QyHKIMOHAIHE XpaHe, (apMaleyTCKMX ¢ KO3METHYKHX HpOU3BOJA.
AHTHOKCHJIATUBHA aKTHUBHOCT €KCTpakara ejaruHcke kucenwHe, C-QUKOIUjaHNHA U KYyPKyMHHA
ouhe oxppehena mnpumenom cranmapauzoBanux DPPH u ABTS tecroBa, 3acHOBaHMX Ha
CIOCOOHOCTH HEyTpajucama CIo00IHUX paaukana. [lopem Tora, 3a eKCTpakTe a00HMjeHE U3
Curcuma longa L., ouhie cnpoBezeHe u noatHe OHMOJIOIIKE aHAIM3E: MPOICHA aHTUMHUKPOOHE
AKTUBHOCTHU TpeMa 0a0paHuM MHKPOOPTaHW3MHMA, UCITUTHBAKE aHTHINja0eTCKOT MOTEHIUjalia
MPUMEHOM TecTa WHXUOWIMjEe «-aMuiia3e, aHallu3a WHXUOWTOpHE AaKTUBHOCTH HAa EH3UM
TUPO3UHA3Y Ka0 U MHAMKATOPA JEMUTMEHTAIMOHOT eeKTa.

e Bajopusanujy koMuHe MaJIMHe y CKJIaIy ca MPUHIIAIIAMA 3eJICHE XEMH]e.

OcTBapuBame HaBeJIECHHX IWJbeBa JoNprHehe pa3Bojy alTEpHATHBHUX, OJPKWUBUX H  EKOJOIIKU
MPUXBATILUBUX EKCTPAKIIMOHUX METoJa OHMOJIOIIKM aKTUBHHX 3€lIeHHX EKCTpakara Koja OW Haluia
MpUMEHY Yy pa3iMyuTUM rpaHama uHayctpuje. [Ipumena 3emeHux pactBapaua omoryhuhie nobujame



eKCTpakaTa Mo0oJpIIaHe OMOPACHOIOKUBOCTH W CTAOMIHOCTH, Y3 €IMMHUHALN]Y TOKCHYHUX OPTaHCKHX
pacTBapaya Koju OrpaHHuaBajy bUXoBy 0e30enHy yrorpeOy. Ha oBaj HaumH, uctpaxxupame he omoryhutu
e(UKacHUjy MPUMEHY MPHUPOIHUX OWOJIONIKM aKTHBHUX CYIICTAHIM Yy Pa3Bojy (DyHKIMOHATHE XpaHe,
HYTpalleyTHUKa, KO3METUKe W (apMmarieyTckux TmpousBonaa. McroBpemeHno, Oulie monmpaH KOHIENT
IUpPKyJapHE EKOHOMHjE KPO3 BalOpH3alnjy OromMace Kao 0OHOBJFMBOT M3BOPA BPEIHUX jEeANHbCHA, YME
ce 00e30el)yje 3HauajaH JOTIPUHOC OAP>KHBOM Pa3BOjy.

4. MeTtoae UCTPAKUBaHA

[Tnannpana uCTpaKMBamba 3aCHOBaHA Cy Ha CaBPEMEHHM MPUCTYNUMA y 00JIAaCTH 3eJIeHe, Cerapaone u
aHAINTHYKE XEMHje, Y3 MPUMEHY HHOBATHBHUX U €KOJOIIKH MPUXBATJEUBHUX pacTBapada. McrpaxnBame
je KOHIIeTITyalTHO A00p0 yTeMeJbeHO, ca jacHO neduHHcaHnM ¢dazamMa M MeTojgama Koje o00e30elyjy
PETPOTYKTUBHOCT M BAJIUTHOCT PE3yJITaTa.

Kao matepujanu 3a eKCTpakIiMjy OHOJIOIIKH aKTHBHHX jeAMIbCHa KOpUCTHNiC Ce TpU pas3iuuuTa THIA
y30paka:

e KomuHa manuHe, Ka0 HYCIIPOW3BOJ Tpepaze MainuHe, Ouhe momaTHO JHOPUIN30BaHA Y LUIBY
CMamCHa caapkaja BOJC M MOTIYHOT OYyBama CTAOMIHOCTH OMOAKTHBHUX jeUbCHa. YTIOPEIo
he ce KOpUCTUTH W JMOGWIM30BaH IUIOJ MajHHE Kao pedepeHTHH MaTepHjal 3a HPOLCHY
e(pUKACHOCTH EKCTPAKIIWje eJTarHHCKe KUCEIHHE;

e IlujanoGakrepuja Arthrospira platensis ouhe ucnmTHBaHa y OOJHKY OCyllIeHe OHoMace W Kao
KOMEpIIMjaTHH TPOor3Bo/ (TabieTe), y by H30J0Bama nmpoTtenHa C-QUKoIujaHIHA;

e Kypkyma (C.longa) he 6utu ucnuruBana y o01uKy rnpaxa, ca GoKycoMm Ha eKCTPAKIIH]y KypKyMHHA
Kao TJIaBHOT OMOJIOIIKK aKTUBHOT CACTOjKa U MPUPOIHOT MUTMEHTA.

Jenan o neHTpaTHUX AETI0Ba UCTPAXKUBaba je H300p, IPUIIPEMa U KapaKTepu3aliyja 3eJICHHX pacTBapaya:
NADES-a npunpeMaHnx KOMOWHAIIMjOM XOJHWH-XJIOPUAA WM OeTanHa Kao akIenTopa BOJOHWKA ca
Pa3IUYUTUM OPraHCKHM JOHOpPHMa BOJOHMKA (YIJb€HHM XHIPATH, OPraHCKE KHUCEJIHHE, IOJHOIHN) Yy
Pa3IUYUTAM MOJICKHM OJHOCHMa; Bio-IL Ha 0a3u XOJMHHjyM KaTjoHa y KOMOWHAIMjH Ca aHjOHHMa
NPUPOJHOT TIOpEKJIa Kao IITO Cy JIaKTaT, TapTapaT W ackopOaT CHHTETHCAaHUX KHCEIMHCKO-0a3HOM
tutpanmjoM. Onmabup U ontuMm3andja (opMmynaldja OBUX pacTBapada Ouhe crpoBeleHa Ha OCHOBY
BUXOBUX (U3UYKO-XEMHJCKUX OCOOWMHA, CTa0MJIHOCTH, BUCKO3HOCTH U CHOCOOHOCTH Ja pPacTBapajy
uJbaHa OMONOIIKY akTuBHA jequmbera. FTIR cnextpockonuja he OuTn npuMemneHa 3a KapakTepu3aiu]jy
NADES-a, nok ie NMR u IR cnekrpockomnuja Outu xopuiihieHe 3a aHaau3y CTpyKType u oapehupame
uucrohe Bio-IL.

Onrtumusanyja eKCTpakMOHMX MPoIieca 3a CBa TPH OMOJIOIIKA y30pKa oOyxBartuhe:

e lcnurtuBame yrtumaja pasnuuuTux pactBapada (NADES wu Bio-IL) Ha mpuHOC H30510BaHHX
jembena;

e OnTuMM3alyMjy mapaMeTapa eKCTpaklHje: TeMIeparypa, BpeMe eKCTpakiHje, OJHOC UBPCTE U
TeuHe ¢asze, UHTEH3UTET MELIama;

e [lpumeny excrpakuuje nornomornyte ynrpassykoMm (Ultrasound-Assisted Extraction, UAE) y
UMby oBehama e(pMKaCHOCTH eKCTPAKIMjE i CMambeha MOTPOLIKHE CHEPTHje; U

e lcnuTuBame W ONTUMH3ALHK]y YCJIOBa IMPUMEHOM MeMOpaHCKe aucrepsuje (yTuuaj Op3uHe
Melllamka, OHOCA YBPCTEe U TeuHe ¢a3e, BPCTe U KOJMYMHE eKCTpareHca) Ha CTENEeH eKCTPaKIuje
€JIATMHCKE KUCEINHE U3 KOMUHE MaJIMHE.

Kapakrepuzauuja nodujenux excrpakara ooyxsaruhe:



e UV-VIS cnekrpodoTtomerpujy 3a onpehuBame cagpxaja npotenHa C-¢pukouujaHuHa, YKyITHUX
¢denona (TPC) u ¢pnaBononga (TFC);

e FTIR ananm3y y umsiby uaeHTH(UKALMje KaPAKTEPUCTUUHUX (YHKIMOHATHUX TPYyMa U MPOLECHE
WHTEpakiuja n3Mely KoMIoHeHaTa pacTBapaya 1 OMOJOUIKY aKTUBHUX jeIUbCHba,;

e HPLC-DAD ananu3y 3a KBAHTUTaTUBHO OJIpeljuBame eNarnHCKe KHCEINHE U KypKyMHUHa;

e OpnpehuBambe OHOJOIIKE AKTHBHOCTH MOOWjEHHMX EKCTpaKara CIpOBEIACHO Kpo3 HH3 iN Vitro
TECTOBa, ca Gokycom Ha cienehe acnexre:

1. AHTHOKCHMAATHBHAa aKTWBHOCT Ouwhe oapeleHa TPUMEHOM CIEKTPO(POTOMETPHjCKIX TECTOBA
0a3upaHrX Ha CIOCOOHOCTH €KCTpaKara jia HeyTpaauiny cio0ogHe pagukane, ykbpyuyjyhu DPPH
u ABTS wmerone. OBu tectoBu he ce mpuMEHHBATH Ha CBE ONAa0paHE CKCTPAKTE: EIaruHCKY
kucenuny, C-pukonmjaHuH U KYpKYMUH;

2. HMHXxuOWTOpHA aKTHBHOCT MpeMa C€H3UMYy TUPO3UHA3H, KA0 KJbYYHOM EH3MMY y OHOCHHTE3U
MeJaHWHa, Ouhe MCIHUTHBaHA ca IFJhEM MPOICHE ACTMTMEHTAIMOHOT TOTEHIHjalla ofgadpaHor
eKCTPAKTa;

3. HMuxubunmja eH3uMa o-aMuiase, y by HCIUTHBAaka MOTEHIIHjATHOT aHTHIUjabeTCKOT ejcTBa
eKCTpaKaTa;

4. AntumukpoOHa axTHBHOCT Omuhe onepeheHa nNpUMEHOM JWUCK JUQPY3UOHE METOAC HIIH
MUKpopa3pehuBama y TEUHO] MOJIO3H, MpeMa MPOTOKOIMMA, Ha oJadpaHuM OaKTEpHjCKHM U
IJbUBUYHUM COjJEBUMA;

e In vitro ucnutuBame ociobaharmba OMOAKTHBHHX jelUCHa M3 EKCTPAaKTa y pa3nduTHM
MearjyMHuMa 1 Op3uHaMa Mellama, P MPeu3Ho AepUHUCAaHUM BPEMEHCKUM MHTEPBaINMa.

Kao neo unTerpanHor npucryna uckopuihemy 6uoMace, OCTaTak Iocjie eKCTpPaKLUje KOMUHE MalluHe
ouhe ymoTpeOspeH Kao MPEKypcop 3a CHHTE3Y YIJbeHHIHOT MaTepHjajia METOJIOM jOHOTEpPMaliHe CHHTE3e,
y3 KopHIIheme KOMEpIHjaTHHX JOHCKMX TEYHOCTH Ha 0a3d MUPHIWHUjyM KaTjoHa. CHHTETHCAHH
Matepujai Ouhe okapaKkTeprcaH:

e Ckenupajyhom enekTpoHCKOM MHKpockonujom (Scanning Electron Microscopy—SEM) — paau
WCTIUTHBama MOP(OIIOTHje JOOHjeHOT MaTepujaia;

e FTIR chekrpockonujoM — 3a MpoleHy (YHKIMOHATHUX Tpyla MPUCYTHUX Y JOOHjeHUM
MaTepHjaInma;

e TepmorpaBumerpujckom anamm3om (Thermogravimetric Analysis—=TGA) — 3a wucnuTHBame
TePMHUYKE CTAaOUITHOCTH JTIOOHjEHUX MaTepHjaa.

Jo6ujenn marepujan Ouhe TecTrpaH y (GyHKIHjH afcopOeHca 3a YKIIambamhe TeKCTHIHUX 00ja 13 BOJIEHUX
pacTBOpa, YMME C€ HCTpaKMBamy J0/1aje €JIEMEHT EKOJIOIIKe NpUMEHEe W yHampehema KoHIenTa
LUPKYJIapHE EKOHOMHU]E.

5. AKTYyeJHOCT npodjaeMaTHKe y CBeTy

VY cBetny riobanHux JeMorpadCcKuX MpoMEeHa U MPOJy>KETKa KUBOTHOT Beka, cBe Behu Opoj Jbyau ce
TOKOM JKMBOTa Cyo4yaBa ca XPOHHUYHHMM, YMAJIHHUM M JIeTCHEPATHBHUM OOJICCTUMA, Kao IITO Cy
KapJauoBacKygapHe Ooject, MeTabonnuku mopemehaju W HeyponereHepatuBHa oOosbewma [1,2].
HcroBpeMeHO, CaBPEMEHHU CTHI JKHBOTA, YKJbydyjyhW HCXpaHy ca BHCOKHM YIEJIOM HWHJIYCTPHjCKU
oOpaljene xpaHe, TOBOJH JI0 HEJOCTATKA €CEHIMjATHMX HyTpPHjeHaTa ¥ MPUPOIHUX OMOJIOMIKH aKTHBHUX
jenumema, ITo MPeACTaB/ba 3HaYajaH PU3MK 32 jJaBHO 31paBibe. Y TOM KOHTEKCTY, IPUPOIHA OHOJIOIIKA
aKTHBHA jenibema (Kao MITo Cy MOIM(EHOIH, KAPOTEHOUIU, GUKOOMIMIIPOTEHHH, U KYPKYMUHOHIN) CBE
BUILIE IpHBJIaYe NaXy HAy4YHE jaBHOCTH 300T CBOjUX IOBOJAHHX edekara Ha 3apaBibe. bpojHa
WCTpaXXKMBamba YKazyjy Jia aJlekBaTaH YHOC OBUX jE[MI-EHha MOKE UMATH 3HAYajHy YIIOTY Y IPEBEHIINUjH U



MOJPIUIIHN JIeUeHhY XPOHUUHUX OonecTH. Meh)yTum, BUXOBY IIHMPY NPUMEHY Y GYHKIHUjH jaBHOT 31paBiba
orpaHnuarajy (akTopu Kao ITO cy ciaba pacTBOPJBUBOCT, XEMHjCKa HECTaOWJIIHOCT U HEIOBOJbHA
KOHILICHTpAIHja y MPUPOIHUM H3BopuMa [3].

HcroBpemeno, cBe Beha morpeba 3a oapKuBUM M 0e30eIHWM TEXHOJOTHjamMa JOBENia je M0 yOp3aHoT
pa3Boja anTepHATUBHUX, TAKO3BAHUX ,,3€JICHUX * METOJIa eKCTpakiuje. [[prMeHa MpUpOAHUX €Y TEKTHIKUX
pactBapaga (NADES) un OmopasrpaamBux joHckmx TtegHocTH (Bio-IL) mpencraBsra MHOBaTHBaH M
CKOJIONIKHY PUXBATIFUB MPUCTYII 32 H30JI0Bake OMOJIONIKH aKTUBHUX KOMIIOHEeHTH U3 6uomace [4, 5]. Opa
cTparerrja yckiaheHa je ca rIoOalHUM TpPEHAOBMMa pa3Boja IHUPKyJapHE EKOHOMHjE, CMambemha
WHAYCTPHjCKOT OTIa/1a U ONTHMAIHOT KOpulihema MPUPOAHUX pecypca, Kao 1 cMambeha EMECH]e TacoBa
ca e()eKTOM CTakJIeHe OamTe, YuMe ce JUPEKTHO JOMPUHOCH OUyBamky KMUBOTHE CPEAIWHE U KIMMATCKO]
OJPKUBOCTH.

HcTtpaxnBambe yCMEPeHO Ha H30J0Bakbe W MNPHMEHY OHOAKTHBHHX jEeAMCHA W3 HyCIPOH3BOJAA
npexpambeHe HHIYCTpHje (KoMuHa MauHe) [6], Kao U U3 IpUPOIHKUX U3BOPA Kao ImTo cy aire (Spirulina
platensis) [7,8], u kypkyma (Curcuma longa) [9,10], He camo 1a je akTyelqHO y HAyYHOM M TE€XHOJIOIIKOM
cmuciy, Beh uMa ¥ BHCOK IpyIITBEeHH 3Ha4aj. HberoB MOmpuHOC Ornena ce y MOAPIINH Pa3Bojy HOBHX
(bapmMareyTcKux mpou3Boja U GyHKIHOHAIHE XpaHe, Kao U y TMOJICTHIAky YBOheHma 3eJCHUX Tporieca y
MPOU3BOJIHE TIPAKCE.

CaBe 0BO yKa3syje J1a IpeAIoKeHa TeMaTHKa JOKTOPCKE JUcepTallyje y NOTIyHOCTH OJiroBapa CaBpeMEeHHM
HAYYHHUM MPHOPUTETUMA U TNTOOATHUM NoTpedaMa y 001acTH 3paBiba, XpaHe, 3alITUTE )KUBOTHE CPETUHE
U OJIP’KUBOT pa3Boja, YME Ce ONpaBIaBa HEHa U3pa3uTa akTyeIHOCT Ha JoMaheM U CBETCKOM HHUBOY.

6. OuexkuBaHM pe3yJTaTH

OdeknBaHU PE3yNTAaTH MPEUIOKEHE MTOKTOPCKE AHcepTanyje oOyxBarajy pa3BOj M KaTaKTEPH3AIH]jy
WHOBATUBHUX, CKOJIOIIKHM TPHXBAT/BMBUX METOAA 3a W30JI0Bamke OMOJIONIKM AaKTHBHHX jEAMICHA W3
pa3NMUUTUX MaTepujaia, NMpHU YeMy ce IoceOHa naxma mnocBehyje ehUKacHOCTH, CENEeKTHBHOCTH M
OUyBamy OHMOJIOIIKE aKTUBHOCTH €KCTPAXOBAHUX jeIUHCHA.

Ouexyje ce na he ucrpaxxuBama JOBECTH JI0:

e YyCICIIHE CHHTE3¢ M KapakTepHu3aluje NPUPOTHHX eyTeKTHukux pactBapadya (NADES) u
OuopasrpaauBux joHCKuX TeuHoctu (Bio-IL), koju he ce mokazatu kao epukacHe U HETOKCHUYHE
aNTEepHATHBE OPTAaHCKUM pacTBapadynMa y IpolleCuMa eKCTPaKIInje;

e ONTHUMH3AlLMje Mpolleca eKCTPaKUuje elaruHcke kucenuHe, C-QpuKoLuujaHUHA U KYypKyMUHA, Y3
NPUMEHY 3€JIeHUX pacTBapada M HalPEeJHUX TEXHHKa Kao HITO Cy yATpa3By4yHa €KCTpakiuja U
MeMOpaHCKa Jucnep3uja, mwTo he pesyntupatu noBehaHuM MPUHOCOM M YUCTONOM €KCTpakara;

e J5o0ujamba JIETAJPHUX AaHAJIMTUYKUX I0JjaTaka O cacTaBy, CTPYKTypU U CTaOHIHOCTH
excTpaxoBaHux jeaumema myreM UV-VIS m FTIR cnekrpockomnuje, kao u npumeHom HPLC
aHaIN3e;

e IIOTBpJEC aHTHOKCHIATUBHOT MOTEHIMjaja ekcTpakaTa npumenoM DPPH u ABTS metona, mto he
MPY>XUTH OCHOBY 3a INPOLEHY HHXOBE NMPUMEHJBHBOCTH y OONAacTH (YHKUMOHAIHE XpaHe, U
(apmaneyTckux mpousBoga. MuxuOutopHn edekar Ha €H3MM THPO3WHA3y MMa MOTEHLHWjall 3a
MPUMEHY Yy CpeJCTBHMA 3a JIENUTMEHTAalHjy KoXe, ITo he moapKaTH BUXOBY Jajby MPUMEHY Y
KO3METHYKUM M HyTpaLeyTCKUM IPOU3BOINMA.



e pa3Boja edukacHOr Mojena BaJOpH3alMje KOMHWHE MajMHE Kao OTHagHe Ouomace, mrTo he
JOTIPHHETH YHarpehewy opKUBUX POU3BOJHUX MPOIeca M UMIUIEMEHTALIU]H TIPHHIIHIIA 3JICHE
XeMHje ¥ IHPKYyJapHEe EKOHOMH]E.

CBeykymnHO, o4eKyje ce Ja he pe3ynTarm HUCTpakmBama 00e30eIWTH HOBAa Ca3Hama y O0NacTH 3elieHe
eKCTpaKIije OWONIOMIKM aKTHBHHUX |EIUbEha, Kao W MPHMEHJbUBE TEXHOJIOTHjE€ 3a WHAYCTPH)CKU
peJeBaHTHE MPOIIece y CEKTOPHMa 31[paBe XpaHe, (hapManuje 1 KO3METHKE.
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I'. 3akbyuak

Ha ocHoBy cBuX erleMeHaTa U3I0XeHUX y oBoM M3BemTajy, Komucuja cMaTpa fia je mpeaioxkeHa TeMa
Hay4YyHO 3aCHOBaHA W aKTyejJHa, Kao W Ja he OuYeKHWBaHH PE3yJITaTH JONPHHETH HANPETKy y o0jacTu
3€JICHUX CGKCTpakKildja ¥ pa3Bojy NPHUPOIHHX (opMmysanuja Koje OW Halule IpUMEHYy y npexpamOeHoj,
(dapmalleyTcKoj U KO3METHYKO] XeMHUju. Y CKIIaay ca 3aKOHOM O BHUCOKOM oOpa3oBamy U CTaryTom
Xemujckor ¢axyntera YHuUBep3uTeTa y beorpaay, cMarpamo Jia KaHIWAAT MCIyHaBa CBE mpeaBul)eHe



ycIIOBe 3a 0100peme u3paje AoKTopcke aucepranrje. Komucuja 3ato npeanaxe HactaBHo-HayuyHom Behy
Xemwujckor ¢pakynrera YHuBep3urera y beorpany na kanaunary Jenenu H. JoBanoBuh, mactep xemuuapy,
0100pHY U3pagy AOKTOPCKE TUCEpTalje MO HAaCI0BOM: ,,EkcTpakiiuja OMONIOMIKY aKTUBHHX jeTUbCHA U
NUrMeHara u3 OWJBHMX M MHKPOOHOJIOIIKMX H3BOpPA HPHUMEHMM jOHCKHMX TEYHOCTH W MPUPOIHHX
eyTrekTnukux cmema‘‘. Komucnja mpeanaxe 3a menTope Ap Ilerpa PuctuBojeBuha, monenra Y HuBep3urera
y beorpagy— Xemujckor daxynrtera u ap Tatjany Tpruh-IletpoBuh, HayuHor capamnuka Ha MHCTHUTYTY
3a HykJeapHe Hayke Bunua, YHuBep3urer y beorpany. Criucak pagoBa npeangoKeHUX MEHTOpa U3 KOjuX
ce MOXKe BUJICTH J1a HCIyHhaBajy ycioBe n3 CrtaHmapaa 3a akpeAnuTanrjy CTy1jCKUX Iporpama JaTh Cy y
[punory 2 u IIpuiory 3.
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