Yuausepsuret y beorpany - Xemujcku ¢gaxynrer
HacraBHo-Hay4HO Behe

NPEAMET: M3Bemraj Komucuje 3a mpernex, oueHy u ondpaHy AOKTOopcke aucepramnuje Dyphe
. Kperuh, mumioMupaHor MacTep XeMu4dapa

Ha penoBnoj cemmmim HacraBHo-Hayunor Beha Xemmjckor ¢akynrera oxpskaHoj 12.
neriemOpa 2019. roaune w3abpanu cmo y Komucujy 3a mperyien, oneHy ¥ OJI0paHy JOKTOPCKE
muceprammje Byphe . Kperuh, nummomMupanor Mactep xeMudapa, o1 HacJIOBOM:

»VleTaboJI0MIYKa MPOIEeHA AYyTEHTUYHOCTH ceMeHa CAMOHUKJIOT U rajeHor soha”

ITomro cMo moJHETY IUcepTaLyjy mperyieaany, HIoAHocuMo cieaehu

U3BEIITAJ

A. Ilpuka3 caap:kaja nucepranuje

Joktopcka mucepranuja kannuaara byphe /. Kpcruh nanmcana je Ha cprckoMm jesuky, Ha 151
ctpanu A4 ¢popmata (dpont Times New Roman Benmmuune 12 pt, ca mpopenom 1) u campxku 35
cnuka, 23 Tabene u 234 nuteparypHa HaBoja. JucepTanmja ce cactoju u3 7 mornaeiea: Yeoo (1
ctpana), Onwmu deo (21 ctpana), Excnepumenmannu deo (17 crpana), Pezyimamu u ouckycuja
(76 ctpana), 3axmwyuax (3 ctpane), Jlumepamypa (15 ctpana), Ilpuroz (11 crpana). Ilopen Tora,
IHCepTayja CaapXKu: 3axeaiHuyy Ha CPIICKOM je3WKy, /3600e Ha €HTIECKOM U CPIICKOM jE3HKY,
Caoporcaj, Buoepagujy kanouoamkuree Ha CprickoM je3uky, Cnucak objaswenux padosa, Mzjasy o
aymopcmay, H3jagy o ucmosemnocmu wimamnamne u e1eKmpoHcKe eep3uje 0OKmMopckoz pada 1
H3zjasy o kopuwhery. Jlucepramnyja je mo cBojoj CTPYKTYPH U CaApiKajy Y MOTIYHOCTH y CKIamy ca
CTaHJlapJuMa MPOMUCAHUM OJ] CTpaHe Y HuBep3utTera y beorpany.

¥YBoa caapku npeaAMeT U IUJb UCTPaKMBakha OBE JTOKTOPCKE JMCepTaIje, y3 OCBPT Ha HEIOCTAaTaK
MOy3aHUX T[I0JlaTaka 3a YTBphUBambEe AayTEeHTUYHOCTH pA3IMUUTHX BOWHMX BpcTa Koja Om
npejcTaBibalia I01aTy BPEIHOCT MPUPOAHUM mpousBoanma. Ceme jaromactor Boha KOH3yMupa ce
3ajeIHO ca IJI0ZO0M, T€ je O3HABamke HErOBOI CacTaBa Mope.l MPOIeHE ayTEHTUYHOCTH Kao BayKHOT
mapamMeTpa KBaJWTeTa, OMTHO W 3a NOTHyHY KapakTepu3amujy Boha u oxapehuBame merose
HYTPUTHUBHE BpeAHOCTH. Y3umajyhu y o03up uumbeHHIly Ja KOMIUIETHa MeTaboJOMHYKa CTy.Hja
CeMEeHa CaMOHMKJIOT ¥ rajeHor Boha /10 caja HHUje omicaHa y paclojoXUBOj JIUTEpaTypH, Y YBOIY
j€ MCTaKHYT 3Ha4yaj Hay4yHOI IMJba OBE JAWCEpTaIHje, a TO je Ja Ce CHCTEMaTCKOM aHaJIH30M
CTAaTHCTUYKH 3HAYajHOT Opoja y30paka CeMeHa CaMOHHUKIOT W rajeHor Boha pgo0uje jacHa
MeTaboJIOMUYKA CIIMKa U UACHTH(UKY]Y CIeHUPHUYHN XEMHjCKU MAapKepH Kao MoKa3aTesbu NopeKia
Boha, Kao ¥ MapKepH 3a pa3zIMKOBame CAMOHMKJIOT U rajeHor Boha Koje mpumajga UCTUM OMJbHHM
BpcTama. [IpeuioxkeHn MaTeMaTHIKH MoJieny Ou Moryii Outn kopuirhenu 3a npensuhame nopekia
HOBHUX y30paka Ha OCHOBY HHXOBOT (DUTOXEMHjCKOT cacTaBa. Takole, HCTakHYTO je Ja MOTIYHO
MO3HABalkEe XEMHUJjCKOI cacTaBa ceMeHa Boha Moke JOnpHHETH OoJbeM HCKopHIIhemy
npexpaMOeHO-UHAYCTPHUjCKOT OTIMAaJla, HEroBOM IMPUMEHOM Y XEMHjCKOj, (dapmaimeyTcko] u
WHIIyCTPHjH XpaHEe.



OmnuTH /€0 je moesbeH y MeCT TEMATCKUX IeTHA. Y MPBOj UenuHu, Memadonomuuku npucmyn
Yy npoueHu aymeHmMu4HOCHmU, ONICaHA je TpHMEHa METa0OJOMHUKE Yy TaKCOHOMHjU OMibaka
NPOLIEHN AayTEHTUYHOCTH MNpexpaMOeHux npousBoaa. [lepuHucanu cy HOjMOBHM NPUMApHUX U
CeKyH/JapHUX MeTaboiuTa M OmnMcaHa je MOryhHOCT HHXOBE NpPHUMEHE y MeTab0JIOMUYKUM
ucTpakuBamwnMa. HaBeneHu cy kopalu U3 KOjUX c€ cacToju MeTabOoJOMHYKa CTyAHja U OIHMCaHa
cy nBa Hajuemha mpHCTyma Koja ce KOPHUCTE 3a aHalu3dy MeTabolMTa y CII0KEHOM OWJBHOM
MaTpUKCY: IMJbaHa aHalIM3a M KOMIUIETHAa aHaiu3a MeTabosioMa, Koja o0yxBaTra MeTabOJIMYKH
OTHCAK MpcTa M MeTaboauuko mnpodwincawme. Y Apyroj UEIUHU, AHanumuuxke memoode
Kopuuthene y memabonomuukoj cmyouju cemena 6oha, natr je KpaTak OINUC METOJIa KoOje Cy
KopuiiheHe y OKBUpPY OBE JIOKTOPCKE AMcepTanuje 3a ojpehuBame XeMHjCKOr Mmpoduia ceMeHa
caMOHMKJIOr M TajeHor Boha. HaBeneHe cy KapakTepUCTHMKE W OCHOBHM HPUHIMIIN
xpoMaTorpad)CKuX MeToJa M TNPUHLUMON  CHEKTpodoTOMETpHjcKe, eleKTpodopeTcke U
CTIIEKTPOMETPHjCKE aHalM3e. YKa3aHO je Ha MPETHOCTH KOPUIINEHUX METOoJa 3a KBAJINTATUBHY H
KBAaHTHUTATUBHY aHAJU3Y CIOKEHUX MaTpUKCa KakaB je OMJBbHM MaTepHja, 300T 4yera cy u n3abdpaHe
3a HCTpakMBama y OKBHPY OBe mucepranuje. Omucann Cy MeXaHU3MH Xpomarorpadckux
pas3ziBajama, CBOjCTBA M OJA0Mp CTAIlMOHAPHUX W MOOWIHHX (pas3a, JAETEKTOpa M JaT je Tperie]
aHATMTUIKKX M300pa Koje je MoTpeOHO HANpaBUTH y TOKY METabOIOMUYKE CTyAHje, yKaszyjyhu Ha
YHILEHUILY Ja KOpalH Kao ITO Cy INpHIpeMa y30pKa, yBoheme y30pKa, joHH3amuja, oOpama u
aHamM3a IojaTaka MMajy NUPEKTaH YTHIA] Ha J0OWjeHe pe3yiTare M HUXOBY HHTEPIpETAIH]y.
HcTakayTe Cy MpeIHOCTH aHAIMTHYKUAX TEXHHUKA CHPErHYyTHX Ca MACEHOM CHEKTPOMETPHjOM KaKo
3a IWbaHy aHaNIW3y yHampen aeduHHcaHMX MeTaboNmWTa, TaKo M 3a JOOHMjame KOMIDIETHOT
npoduia y30pKa Kao FEroBe jeIMHCTBEHE KapaKTepPHUCTHKE. 3a TpHKyIUbame, o0pauny,
UHTEpIpeTalnjy ¥ NpUKa3HUBamke pe3yiraTa KOjU IPOUCTUYY U3 OBE JOKTOPCKE IHcepTalyje
KopuitheHr cy yHUBapHjaHTHE UM MYJITHBapHjaHTHE MeToJie o0paje MmojaTaka Koje Cy ONHCaHe y
okBupy Tpehe nenune Cmamucmuuka oopaoa nodamaka. JleTabHO Cy ONUCAHE MYJITUBapUjaHTe
XEMOMETPUJCKE METOJIe NPHUMEHEHE Yy AUCEepTalldju, W TO aHaIW3a IVIABHUX KOMIIOHEHaTa |
perpecuja METOJOM JEIMMHUYHUX HajMamuX KBajJpaTa ca JUCKPUMHHAHTHUM IPUCTYIOM, KOje
oMoryhaBajy cMameme TUMEH3MOHAJIHOCTH IoJaTaka y LUJby OOJeer carjelaBama pesyiraTa U
yTBphHBama TIOCTOjama oOAroBapajyher oOpacna moHamama Mel)y HCOUTHBAHMM Y30pPIMMA.
ITocebHa naxxmwa je mocBeheHa oOpaau cimka XpomaTtorpama M enekrpooperpaMa M HHXOBOM
npeBohemy y MaTpully HofaTaka MOrojiHy 3a Jajby XEMOMETPHU)CKY aHalu3y. Y 4eTBPTO] LIEIHHH,
I'ajeno u camonuxno eohe HaBeleHU Cy CTAaTUCTUYKH MOJAIM KOjU yKa3yjy Ha oOMM M 3Hauaj
MPOM3BOHE jarofacTor Boha y Hamoj 3emJbu. VICTakHyT je HYTPUTHBHH cacTaB Boha wu
MOTEHIIMjaTHE 3[PAaBCTBEHE KOPUCTH, 300T 4yera ce CBE BUIIE YNOTpeOshaBa Kao (PyHKIIMOHAIIHA
XpaHa y TPEBEHLHUjU Pa3IHIUTHX XPOHUYHHX 000Jpera. [lopen rajeHor Boha, MCTaKHYTO je Ia
CpOuja mpexncraBba u 100ap TeHO(POHI IMBJHHX CPOMHHMKA TajeHOr Boha. OmmcaH je yTHIA]
KMBOTHE CPEJMHE Ha OTCTaHAK CaMOHHKIIOT Boha, aji ¥ Ha MOTEHIMjaTHO CIOXEHUJH U OOTaThju
¢uroxemujcku cactaB y mnopehemy ca rajennm Bohem. HaBenmene cy moryhnHoctn ymotpe0e
camoHHKJIOr Boha, 3axBasbyjyhHm CIIO)KEHOM cacTaBy W OTHOPHOCTH TipemMa OojiecTuMa W
mTeTounHaMa. Y OKBHpY mneTe nenuae Mopdhonozuja, 3nauaj u npumeHa cemeHa 2ajeHoz u
camonuknoz eoha y memabonomuukoj cmyouju npouene aymeHmuyHOCHU, OTMCAH je Pa3Boj
CeMeHa Kao MPUMapHOT PENpOAYKTHBHOT OpraHa OMJbaka M MCTaKHYT je 3HA4aj M yJora ceMeHa y
OJlp’)KaBamy M pachpocTthpamy Bpcra. [loceOHO je ncTakHyT 3Haudaj edukacHujer Kopuinhema
ceMmeHa Boha, koje ce 100uja cBake TOIMHE Y BEJIMKUM KOJIMYMHAMa Ka0 HEUCKOPHIINEHH oTHax u3
npexpambene wuHaycTpuje. HaBegene cy wmoryhHocTH HeroBe mNpuUMeHE Y MpexpamOeHoj,
KO3METHYKO] W (apMalleyTCKoj MHIYCTPUjU, Kao u MoryhHocT ymotpebe no0ujeHe Omomace y
npousBoAmKH OuoropuBa u OuohyOpusa. Illecta nenwna, Xemujcku npogpun cemena eoha je
nmojesbeHa y ImecT momuenuHa - Jlunugu, Macne wxucenune, Illehepu, I[Ipomeunu, @enonna
jeourwersa n Enemenmannu cacmas. Y OKBHPY OBUX IOJIENMHA AT je AeTa’baH JUTEPaTypHU
nperyies NpUMapHUX M CEKyHJIAapHUX MeTaboyuTa MPHUCYTHUX Y CEMEHYy CAaMOHMKIIOT U TajeHOr
Boha, mpu 4Yemy je HaBeJleHO Ja je Tuioa Boha Omo mpeamer MHOTO Beher Opoja WCTpakvMBama y
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nopehemy ca cemeHoM. McTakHYTO je /1a je XeMHjCKH MPO(UII ceMeHa BEIMKOT Opoja CaMOHHUKIIUX
W TajeHnX BpcTa Boha CIIOKEH, XeTEepOoreH W 3aXTEeBaH 3a aHaJM3y, ajd je BeoMa 3HadajaH 3a
KapaKTepu3alujy pa3InIuTHX OWJBHUX BPCTA ¥ MPOLICHY BUXOBE Ay TCHTHYHOCTH.

VY okBupy mornaBjba EKcnmepuMeHTAJHM €0 KaHIWJATKHba HABOIHM JIeTaJbaH OMHC y30paKa
CeMEHa TajeHOT W CaMOHHKJIOT Boha, Kao M HAYMH W JIOKAIHjy H-MXOBOT Trajerma W MPHUKYILIhamba.
HaBomm wMatepmjane, peareHce W XEMHKalWje KOjU Cy KOPUIINEHM TOKOM peain3aliyje
eKCTIepIMEHaTa, Ka0 U OIMUC €KCIIEPUMEHTATHIX U CTATUCTHYKUX Tporenypa (ykipydyjyhu obpamy
cllMKa XpomaTorpama/enekrpodoperpama) KOPHUIINEHUX Yy OKBHPY JOKTOPCKE IHcCEpTalyje.
Takohe, oBo mornaBibe cajpKu JCTaJbaH OMHUC TOCTYNKa ONTHMHU3AIMjE YCJIOBA 3a Pa3/iBajambe
JIUTIAJIA TAHKOCIIOJHOM XPOMAaTOTPaQHjoM.

[lornaspe Pesynararu m auckycuja canpxku ase uenune. [lpsa uenuna, Memabonomuuka
npouena aymeHmuyHocmu cemena eoha, ce cacToju W3 IIECT MOAUENWHA W oOyxBaTa a)
onpehuBame XEMHjCKOT cacTaBa y3opaka, 0) yrBphuBame Beze m3mely onpeheHmx xemujckux
KapaKTepUCTUKAa CEeMEHa M HEroBOI OWJBHOI TMOpekiaa Kopuctehu Merone MyJITHBApHjaHTHE
aHaJIM3€ U B) YIOPEIHY CTYAH]y KOpUIINeHUX aHATUTUYKUX TEXHHUKA 3a Mpoduincame MeTaboauTa
U KIacudukanyjy y3opaka. Y npBoj HOALEIMHU Cy AETajbHO MPHKa3aHU pe3ylTaTh ONTHMU3ALM]je
yCIIOBa 3a aHaJIu3y MU IPUMEHOM BUCcOKoedukacHe TaHkocsojHe xpomatorpaduje (HPTLC) n
U3BpIICHA je KOMIUIETHA KapaKTepu3alyja JUIHIHOT Mpoduia ceMeHa UCIIMTUBAHOT Boha y LUJby
NpolleHe HeroBe ayreHTHYHOCcTH crnpezareM HPTLC merone ca MmynTHBapHjaHTHOM 00paaoMm
nojataka. Y OKBUpPY JApyre NOALEIMHE, AaT je JeTajbaH MpUKa3 pe3yiTara KBaJIUTATUBHE U
KBAaHTUTATUBHE aHAJIM3€ MaCHMX KHCEJIMHAa Yy30paka CEMEHa CaMOHMKIOr W TrajeHor Boha,
NOOWjeHNX TMPUMEHOM TacHe xpomarorpaduje ca wmaceHoMm crnekTpomeTpujoM (GC-MS).
Ilpuka3anu cy pe3yaTaTd CTATUCTUYKE NPOLEHE CIMYHOCTH U pasjiMKa y CaApikajy MacHHUX
KHCEJIMHA Yy CEMEHY IeT pa3INuUTHX BpCcTa Bohaka (MainHa, KynmiHa, OOPOBHUIIA, IPHA pUOM3Ia U
jarozma) Koje cy mmaiie 3HadajaH Opoj yzopaka, mpuMeHOM Hemapamerpujckor Kpyckan-Bammcosor
tecta. [Ipodmn MacHUX KHCeNMWHA U FBUXOB KBAHTUTATUBHH CaJllpKaj Cy HCKOPUIINEHH Kao yIIa3HU
MOJalM 32 aHATW3y TJIAaBHUX KOMIIOHEHaTa y Imipy 1) neduHucama Mapkepa Kao MoKas3aresba
nopexia Boha W 2) mopehema pesynarara nujbaHe aHaIM3e W aHAIM3E ,,0THCKa mpcra” 'y
MeTa0OJIOMUYKO] TPOIEHH ayTeHTHYHOCTH. Y Tpehoj moamennHu, MeTaboJOMHUYKa MpoIeHa
ayTeHTUYHOCTH ceMeHa Boha ypaleHa je Ha ocHOBY cazapikaja mehepa, oapeheHmx mpumeHOM
BHUCOKOC(HUKACHE aHjOHCKO-M3MEHMBAUKEe XpoMaTorpaduje BUCOKHX NephopMaHCH ca IyJICHOM
ammiepometpujckom aerekimjomM (HPAEC-PAD) n oOyxBarnia je aBa mpUCTyna, MeTabOJIOMUYKO
npoduiIrcame W IUbaHy aHanu3y. Y TPBOM CIIydajy IMOcMaTpaH je KomIuieTan mpodun mehepa
Ka0 JeJUHCTBEHH CET XpoMaTorpa)CKuxX CUrHasa KapaKTepUCTHYHHX 3a oApel)eHn y30pak, OHOCHO
UCTIUTUBaHy OMJbHY BPCTY, JIOK j€ y IPYTOM CIIydajy MocMaTpaH KBaHTUTATUBHH CaJ(pKaj yHATIpEN
neunucannx MakpomehepHnx u MukpomehepHuX KOMHoOHEHaTa. Y IHJbY MPOIEHE HYTPUTHUBHE
BpPEIHOCTH ceMeHa Boha oxapeheH je ykymaH caapikaj pacTBOPJBMBUX INMPOTEHHA M Pa3yiTaTH Cy
NPUKa3aHu y OKBHPY 4eTBpTe mosuenune. Kpyckan-BanucoBuM TtecTom je mpoBepeHa MOryhHOCT
kopumrhema caapikaja YKYIHHX PacTBOPJHUBUX MPOTEHHA Ka0 TMOTEHIIN]ATHOT TTOKa3aTesba OUIbHOT
nopekiia. Y HacTaBKy je MPOIMCKYTOBaH MPOTEUHCKU MPOQHI y30paka ceMeHa J1001jeH TPUMEHOM
CAC mnommakpumamuane ren enektpodopese (SDS-PAGE), koja je y komOuHammju ca
MYJITHBAapHjaHTOM AaHAJIM30M TOJaTaka KopHIIheHa y HENWJbaHOj METAa0O0JIOMHYKO] TPOLECHH
ayTeHTH4YHOCcTH. HakoH Tora, y OKBUpY MHeTe HOALEIMHE, pa3MaTpaH je mpodun ¢eHona, xao
CeKyH/JapHUX MeTabosinTa OMJbaka, 32 XEMOTAaKCOHOMCKY KiIacu(uKauujy y3opaka. [lerasbHo cy
NPUKa3aHu pe3ylTaTH ojpehuBama YKymHOr caapkaja moiudenona u Kpyckan-Baaucosor tecta
NPUMEHECHOr Y LUJbY YyOuyaBamka CIMYHOCTH W pa3nuka usMmely ucnuTHBaHMX BpcTa Bohaka.
[Momudbenonnu npodun go6ujen npumenom HPTLC xopumiheH je y xoMOWHAIMjU ca aHAIH30M
rnaBaux kommnoneHata (PCA), y uwipy noOujama AeTajbHHUjET YBHUJA y CTPYKTYpy MoJaTaka U
youaBamwa cnenupuyHux obOpasana rpynucama y3opaka. Jlajba aHaim3a (DEHOIHUX jeAUCHa
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o0yxBaThia je HACHTU(HUKAIM]y Mapkepa OWJBHOT IOpeKiIa NMPUMEHOM yiTpaehuKacHe TEYHE
XpoMaTorpaduje ca MAaCeHUM JETEKTOPOM BHUCOKE PE30JIyIHje KOja Ce CacTojH O/ JIMHEapHE jOHCKE
3amke u OpoOutpan anaimmzatopa (UHPLC-LTQ OrbiTrap XL) u KBaHTUTATHBHY LIWJbaHy aHAINA3Y
(beHOoNHuX jeaumemha NPUMEHOM yiaTpaepuKacHe TedHe Xpomarorpaduje ca ynaTpaBHOJIETHUM
JIETEKTOPOM ca BHIIE JH0/ia U MACEHHM JETEKTOPOM ca TPU aHAJIMU3aTopa — TPOCTPYKH KBaJPyMol
(UHPLC-DAD MS/MS). V mnocnenmem, IecToM ey OBe IIelMHE, JaT je JeTajbaH MpHKa3
pe3yiTaTa eleMEeHTaJHE aHalu3e, JOOMjeHHMX IPHUMEHOM MHIYKOBaHO CIIPETHyTe IUla3Me ca
ONTUYKOM E€MHCHOHOM CHEKTpockomnujoM W MaceHoMm crnektpometpujom (ICP-OES, ICP-MS). V
bY Je(uHUCaka MakpoeleMeHaTa U MHUKpoelleMeHaTa Kao MapKepa Mopekja ceMeHa Bohaka,
NpUMEHECHE Cy YHHMBapHMjaHTHa M MYJITHBapHjaHTHa aHajM3a Iojaraka. Jlpyra IeluHa y OBOM
NOTNIaBJbY, Ynopeona cmyouja kopuuitheHux auATUMUYKUX mMeEXHUKA 34 npoguaucarse
Memabonuma u Kiacugukayujy y3opaxa, ana je IpUKa3 pesylTaTa MOJAEIOBamba METOA0M
JIETUMHYHAX HajMambHX KBaJpara ca JUCKpuMHHAHTHEM npuctynoMm (PLS-DA), y mupy omabupa
ONITIMAJHE METOJAE 32 XEMOTAaKCOHOMCKY KIAaCH(HUKAIMjy CEMEeHa TajeHHuX jaroJacTux Bohaka.
JloOujeHn CTaTUCTHYKU MapaMeTpu Mojena cy KopumiheHu 3a omeHy u nopeheme mepdopmancu
AHATMTUYKUX TEXHUKA KOPUIINEHNX y OKBUPY OBE IUCEpTAIIH]je.

[Tmanupana je Owna W JeTeKIMja KapoOTEHOMIA NMPHMEHOM PamaHCKe CIIEKTPOCKONHje, alld y
OKBHPY OBOT' HCTpaXKWBama HUCY IOOMjEHHU 3a/0BOJbaBajyhm pe3ynraTH W M3 TOT pasjiora HUCY
MPUKa3aH| Y JTOKTOPCKOj AUCEPTAIHjH.

VY mornaspy 3ak/bydak CyMHpaHH Cy M HPOKOMEHTAPHCAHU DPE3YNTaTH JOOUjeHH Yy OKBHUPY
JIOKTOPCKE JTUCEepTaIlyje.

HaBenena Jluteparypa (234 uwmrara) oOyxBara paZoBe/KIUTE€ W3 OONACTH HCTPaXMBama M
MIOKpHBA CBE JIEJIOBE UcCepTalyje.

VYV Ilpmjory cy pgaTH eKCHepHMEHTAJIHH TOJAllM KOjU C€ OJHOCe Ha KapaKTepu3alujy
uaeHTU(GUKOBaHNX (EHONHUX JeUEHa, JOOMjCHHX y OKBUPY HWCTpaKMBamba OIMUCAHUX Y
nornasiby Pesynratu u muckycuja.

b. Kparak onuc noCcTUrHyTHX pe3yJarara

VY oxBHpY OBE JOKTOpCKE amcepranmje ypaheHa je kapaktepusanmja 45 y30paka ceMeHa IajeHOT
Boha u 29 y3opaka cemeHna caMOHHKJIOT Boha, Kpo3 oapehuBame BUXOBOT (PUTOXEMH)CKOT cacTaBa.
CucteMaTcka aHaIM3a CIOXKEHOT OMJBHOT MaTepHjajia Kao ITOo je ceMe Boha ypalhena je mpumeHoM
U3y3€THO CEJICKTUBHHUX M OCETJ/HHBHX AHAJUTHYKUX TEXHWKA Ca HUCKUM TpaHHIAMa JCTEKIHje H
kBaHTH(HKanyje MeradbommTa. Oxapehen je mumuaan mpodmt, Tpopa MaCHUX KUCEITHHA, TPOduI
mehepa, pOTenHCKU Tpoduil, GeHoTHH TPOoHI U eIEMEHTAIHN CAacTaB MCIHTHUBAHHX Y30paKa,
Ka0 W caJpkaj YKyNHHX MONM(EHOoNIa W YKYIMHHX PaTCBOPJBUBUX IPOTEHHA. AYTEHTHYHOCT
UCTIUTUBAHUX Yy30paka y TOrjeny OMJBHOT TOpeKJa IMOTBpleHa je crpe3ameM aHATUTHYKHX H
XeMOMeTpHjcKuX MeToza. [lopen Tora, 300T CI0KEHOT cacTaBa €KCTpakaTa ceMeHa CaMOHHKIIOT H
rajeHor Boha, a y IHUby IUTO OOJBET pa3iBajama ci1abo, CpeAme W BeoMa IMOJIAPHUX JIHIUIHUX
jenumema, ypaheHa je onTHMH3alIMja yCIOBa 3a pa3lBajambe JMMHIA BHCOKO-S(PHKACHOM
TAaHKOCJIOjHOM XpomartorpadujoM. M3abpann MynTH-jeTHOIUMEH3HOHATHH CHCTEM J1a0 j& BEIUKH
Opoj OmTpHX Tpaka, ca BEIUKOM eQuKacHOmhy pas3aBajarba M MHHAMAIHUM T033JHHCKAM
CHTHAJIOM 3a CBE OMJbHE BPCTE M CBE KJIace JIHUITH/IA.

Ha ocHoBy snunumHOT mpoduia MCIUTHBAHUX y30paka TajeHor Boha JONIIO je 10 Tpylnucama
y30paka TpemMa TMOpeKiIy W HWIACHTU(PHUKOBAHM CY XEMHUjCKH MapKepH KapaKTCPUCTHYHU 32
ucnutuBane Bpcre Bohaka. Kopumhemem GC-MS Texnumke oxapeheH je KBaTUTaTUBHH U
KBaHTHTATUBHU CacTaB MaCHHUX KHCEIHMHA ceMeHa Boha. JoOujeHu pe3yiTat ¢y y KOMOUHAIHjH ca

4



aHaJM30M TJIABHUX KOMIIOHEHATa IOKa3aly Ja ce€ M [WbaHa aHaIW3a HM METaOOINYKO
npoQuiIrcame MOTY KOPHUCTHTH 3a TpOIEHY IMopekia Bohaka. Y OKBHUpY OBOT pajga JoOujeH je
,,OTHCaK MpcTa” mehepa UCOMTUBAHUX y30paka ceMeHa U ojJpel)eH je KBaHTUTATUBHU cajpxkaj 28
caxapuna npumeHoM HPAEC-PAD wmerone. [edunucann cy mapkepu mopekia Bohaka, Kao u
BpcTe/copTe Bohaka ca Hajsehum caapkajem mehepa. Takohe, yTBpheHo je aa je mpocedan caapixaj
UCTIUTUBAHMX Iiehepa OMO ClIMYaH y CEMEHY CaMOHUKIMX M rajeHHX y3opaka McTe BpCTe, LITO je
JIOBEJIO /10 TPETIOCTAaBKE Jia je KHCeNIOoCT Boha, a HE ciacT, Oujia KpPUTEpUjyM 3a CEeJIeKLHjy
INPWIMKOM MPUIUTOMIbaBama. JloOMjeHN pe3yiTaTH 3a MPOTEHMHCKU NMpOoQMI UCIIUTHBAHUX BpPCTa
Bohaka ykas3ajiu Cy Ha HUXOB jE€JAMHCTBEH MOJMIENTHIHHM CacTaB, KOjU C€ MOKE KOPHUCTUTH 3a
TudepeHIjanyujy y3opaka Ha OCHOBY mopekia Bohaka. [lopehemem enextpodoperckux npodumna
CeMEHa rajeHOr M CaMOHMKJIOr Boha MCTMX OWJBHMX BpCTa, Kao M pe3yiTara 3a yKyHaH CpelmU
caJip’kaj pacTBOPJBUBUX NPOTEMHA youaBa Ce Jla Cy rajeHe BpcTe uMase BehM caaprkaj MpoTenHa.
OBO je yka3alo Ha YWICHHUIYy Ja Ha cajapkaj NMPOTEHHA Y BEIMKO] MEpU yTHYe YHoTpeda
MUHEpAIHUX CHHTETHYKNX lyOpmBa, Koja moBehaBajy AOCTYMHOCT W arCOPIIHN)y PacIIONOKHUBOT
a30Ta KoJ rajeHux coptu. Pesynratu nodujenn 3a peHoaHN Mpoduil HCIUTUBAHUX y30paKa ceMeHa
Boha moTrBpmmim cy na cy ¢eHonmHa jenumema 300r CBOje CrIenU(HUYHE YIore W BEJHKE
PasHONMKOCTH OOpH XeMHjCKH MapKepH y TaKCOHOMCKOj kiacupukamuju Omspaka. Ha ocHOBY
¢deHomHOr TIpOoduIa AOOHMjEHOT BHUCOKOS(PHKACHOM TaHKOCIOJHOM Xpomarorpadujom Owmima je
moryha mudepeHmmjanmja y3opaka ceMeHa jarogactor Boha mpema mopekiy. Kopumthemem
caBpemene u ocerspBe UHPLC-LTQ OrbiTrap XL texnuke uaentrudpuxonano je 114 dpeHomnux
jemumema, a npumeHoM UHPLC-DAD MS/MS TexHuke je ycmemHo KBaHTH()HKOBaHO 26
(beHONMHNX jenumbema y y3opuuMma ceMmeHa Boha. Y OKBUpY OBe IUcCepTanydje HCTUTaHA je |
MoryhHocT kopuinhewma eleMeHTaJHOr Mpoduia Kao MapaMerpa 3a IpOLEHYy ayTeHTHYHOCTH
UCIMTUBAHMUX Yy30paKka CeMeHa CaMOHMKIOr u rajeHor Boha. KBantutatuBHO je ozapeheno 20
MakpoeyleMeHaTa U MUKpoesieMeHarta. [loOujeHn pe3yiTaTu IMokasajau cy Aa je ceme Boha mobap
U3BOp MuHepayiHux cyncraHuu. [locmaTpajyhu cBe aHanu3upaHe BpcTe rajeHor jarogacror Boha,
yodaBa ce yjeJHaueHa AUCTpyOylHja MakpoesleMeHara, 10K ce cajpxaj BehrHe MUKpoeieMeHara 1
eJIeMeHaTa y TparoBUMa KpeTao y LIMPOKOM OIICEry KOHIEHTpal{ja OKO LEHTpajHe BPEIHOCTH,
yka3yjyhu Ha BeJMKM NMPUPOJHH BapHjaOMIMTET OBUX Mapamerapa. Y Ciydajy caMOHHKIOT Boha
oapeheHe BpcTe Cy Nokaszaje cnenu(puyHy ycBOjUBOCT. EneMeHTanHM npoduia HMCOUTHBAHUX
y30paka ce IoKa3ao Kao jJo0ap mapaMmerap 3a MpOLEHYy ayTeHTHYHOCTH HA OCHOBY HHXOBOT
HopeKJIa.

Y mwpy nopehema neppopmancu kopunthennx anamutnakux texauka (HPTLC, GC-MS, HPAEC-
PAD, SDS-PAGE i ICP-OES/MS) u opabupa onTHMamHe METO/AE 334 XEMOTAaKCOHOMCKY
KiIacu(uKanijy CeMEeHa TajeHOr jarojactor Boha, aHAJIM3UpPAaHU CYy CTATUCTHYKU MapaMeTpH
MO/IEIIOBaba METOJIOM JISTMMUYHUX HajMambUX KBaJpara ca JUCKPUMUHATUBHUM MpUCTynoM. CBH
MOJICTH TTOKa3ajK ¢y J00pe nepdopMaHce 3a XeMOTaKCOHOMCKY KiTacu(UKaIurjy ceMeHa Bohaka U
Ha Ta] HAYMH TOTBPAWIM Ja c€ KOMOMHOBAmC HAIMpETHE aHaJIHM3€ I0/aTaka ca METaOOIMIKUM
IpOoQUINCAkHEM U MUJFAHOM aHAIM30M MOXE KOPHUCTH 3a IpeaBuhame mopekiia HOBUX y30paka Ha
OCHOBY (uTOoXemmjckor cactaBa. Takohe, pesyratm cy yKasald Ha MPETHOCT NpPUMEHE
METa0OJIMYKOT OTHCKA MPCTa y MPOIEHH ayTEHTHYHOCTH CIOKEHHX MeTaboJioMa, KakBO je ceMme
Boha, y mopehemy ca KBaHTUTaTUBHOM aHAJIM30M YHanpena AeuHICaHuX jenumema. [locMaTpame
LEJOKYIMHOT Tpoduia Y30pKa, Kao IEroBe jEJUMHCTBEHE KapaKTepuUCTHKe, omoryhumo je
TAaKCOHOMCKY KJIacH(HKalMjy HWCIUTUBAHUX OWJBHMX BpCTa, JOK j€ TJIABHO OrpaHHYCHE
NpUMEHCHE KBAaHTHTATHBHE IMJbaHE aHaiM3e OHO HejocTaTak OAroBapajyhumx craHmapIHux
CYICTaHILIM ycIie]l BEJMKE Pa3HOBPCHOCTH jEeAME-CHA M IMIMPOKOT OIcera KOHIEHTpanuja y KojuMa
Mory OuTH npucyTHa y Bohy. YTBph)eHM MaTeMaTHYKH MOJIENN Ce MOTY KOPUCTUTH 3a NpeaBubame
NOpeKyIa HOBUX y30paka Boha Ha OCHOBY HMIXOBOT (PMTOXEMH]jCKOT CacTaBa.



B. KomnapaTuBHa aHa/IM3a pe3y/ITaTa KaHAMIATa ca pe3yITaTHMA U3 JUTepaType

IIpema HammM ca3HamMMa, METa0OJIOMHUKA CTYAMja CEMEHAa CaMOHHMKIIMX M IajeHuX Bohaka Koja
O6u oOyxBaTWia KOMIUICTHY aHAalIM3y KBAJIMTATUBHOI M KBAHTUTHBHOT XEMHJCKOI' CacTaBa
WCTIUTHBAHUX OWJHHUX BpPCTA JI0 Cajia HUje ONMUCaHAa y PacroJioKUBO] JmuTepatypH. Hajuemrhe je
aHaJM3MpaH MamH Opoj y30paka IuIo/ia WiH MPOU3Boa TOOMjeHUX TEXHOIOIIKOM MpepaaoM Boha,
JIOK je KapaKTepH3aldja BpIICHa UCTIHTHBameM onpeheHe kiace jenumema. Y 0BOj JOKTOPCKO]
JUCEPTAIjH j€ 0 TPBH IIyT aHATM3UPAH CTATUCTHYKY 3Ha4ajaH Opoj y30opaka ceMeHa CaMOHUKIIOT
u rajeHor Boha m oxapeher je ®HXOB QuTOXeMHjCKH TpoQWIT Y [WIBY HICHTHU(HUKAIH]jS
cnenn(pUIHIX XEMHjCKHX MapKepa OMJFHOT TIOpeKsia, Kao M MapKepa 3a pa3IHMKOBaHke CAMOHHUKIIOT
u rajeHor Boha Koje mpumaza UCTHM OWJBHUM BpcTama. ONTHMH30BaHH Cy XpoMaTorpadcku
YCIIOBH aHAJIM3€ JIMMHIA HA TAHKOM CJI0jy. JIMmuaHu mpodui Tako BEIHKOr Opoja y3opaka ceMeHa
CaMOHHMKJIOT W TajeHOT Boha W WeroBa ymoTpeda y MpOLEHH ayTeHTHYHOCTH, MpPEeMa Ca3HAbHMa
ayTopa 10 caja HUCY OWiM mpeaMeT ucTpaxkuBama. Crekrpodoromerpujcku je oapeheH ykyman
cazpkaj noiaudeHosa M yKynaH cajpraj pacTBOpJbUBUX MpoTenHa. OjpeheH je KBaJUTaTUBHU U
KBAaHTUTATUBHU CAaCTaB MAaCHUX KHUCEJIMHA Kao jeIMHCTBEHA KapaKTepUCTHKA UCTIMTUBAHUX y30paKa.
Ilpema nocTymHUM JUTEpaTypHUM MoOJAlMMa A0 caga Huje Ouo oxpeheH kommieraH mpodui
mehepa y ceMeHy rajeHux U CaMOHUKJINX Bohaka, Koju Ou ce MOrao KOPUCTUTH 33 WACHTH(PHUKAIH]Y
Mapkepa OMJBHOT HOpEKJa Boha M MpOLEHY HeroBe ayreHTHYHOCTH. OrpaHudeH Opoj panoBa ce
0aBMO ojpehuBameM cajpkaja Haj3acTYIUbEHHjUX Iehepa y y3opuuMma IUiofa M JucTa Boha.
CnnyHo mehepHoM mpodwmily, mpeMa ca3HamHMa ayTopa, Mpouil NPOTEMHAa Kao jeIMHCTBEHA
KapaKTepHCTUKA y30paKa CeMEeHa CaMOHMKJIOT U rajeHor Boha, 710 caja Huje KopuiiheH y MpoLeHH
ayTeHTUYHOCTH OuJpHOr mnopekia. JloOujeHH pe3yiTaTH 3a NMPOTEMHCKH NpO(HI MCIUTHBAHUX
BpcTa Bohaka yKa3aJld Cy Ha HUXOB jeIMHCTBEH MOJIMIENTUAHU CacTaB, KOJU C€ MOXKE KOPHUCTUTH
3a audepeHnujanmjy y3opaka Koju NpUManajy pasiMauTUM BpcTama Bohaka. Pesynratu mobujeHn
3a ()eHOJHU MPOQII UCIUTUBAHUX y30paKa CeMeHa Boha MOTBPAMIM Cy J1a Cy (CHOJHA jeqHbEHha
300T CBOj€ crier(pUYHE YIOTe U BEJIMKE Pa3HOIUKOCTH TOOPH XEMH]jCKH MapKepu y TAKCOHOMCKO]
knacupukanmju Ouspaka. Ha ocHoBy ¢enomnor npoduna modujenor HPTLC mertomom Omna je
Moryha mudepeHnujamyja y3opaka ceMeHa jaromactor Boha mpema OMIbHOM mopekiy. [Ipumenom
metozaa Teqne xpomatorpaduje UHPLC-LTQ OrbiTrap XL u UHPLC-DAD MS/MS, 1o nipBu 1myT
je umnentuduxoBaHo 114, a kBaHTHpUKOBaHO 26 (EHONHUX jeqUBEHA Yy y30pHAMa CEeMeHa
CaMOHHMKJIOT U rajeHor Boha. CIMuHO pe3ynTaTnMa aHailu3e Jummaa, mehepa u nmpoTenHa, A0 cana
HeMa 00jaBJbEHHX CTYy/IHja KOje HCIUTY]y IEMEHTAHN CacTaB TaKO BEJMKOT Opoja y3opaka ceMeHa
rajeHuX ¥ CaMOHMKIIMX BpcTa Boha, HA OCHOBY KOjUX OM c€ MOTNIM Je(UHUCATH MAKPOEIEMEHTH 1
MHUKpPOEJIEMEHTH Kao0 MapKepu OWJBHOI MOpEKiIa, Kao y OKBHPY OBE JOKTOpPCKE Aucepranuje. Y
mby nopehema nephopmancu KOpUITheHNX aHATMTHYKAX TEXHUKA U 0Ja0upa ONTUMAITHE METOIE
32 XEMOTaKCOHOMCKY KIIaCU(HKANWjy HWCIHTHUBAHHX Yy30paKa, aHAIU3UPAHH CYy CTAaTUCTUIKH
napametpu PLS-DA monena.

VY3umajyhu y 003up YUIEHUILY Jia Cy jaroJacTo Bohe U MpoHW3BOJU JTOOHMjEHH HETOBOM IIPEepajioM
YeCTO MOJUIOKHH KPHBOTBOPEHY, 300T BUCOKE OHMOCHEPreTCKEe BPETHOCTH, BUCOKE IIEHE U BEJIHKE
KOHKYpEHIIMje Ha TPXKHUIUTY, JONPHUHOC pe3yjTaTa OBE JUCEpTalMje y MPOLEHH ayTeHTUYHOCTH
CaMOHHUKJIOT M TrajeHor Boha je 3Hadajan. Takole, Mmo3HaBamEe KOMIUIETHOT METa0OJIOMHUYKOT
KBAJIUTATUTUBHOT M KBAaHTUTATHBHOI CacTaBa y30paka CeMEHa CaMOHMKIOr W TajeHor Boha, Ou
yKazajgo Ha MOryhHOCT eduKacHHjer HCKopHIIhema MpexpaMOeHO-WHAYCTPHjCKOT OTHajaa.
MyntuBaprjaHTHa MeToJa TpPUMEHEHA Ha CBaKy MOjeJHMHAYHY KJIacy NpUMapHUX WIH
CeKyH/IapHHX MeTa0oJHTa Jana je 3a10BoJbaBajyhe pesynrare m mokaszajia Jja ce YCHEIIHO MOXKE
KOPUCTHTH 32 Ju(epeHnrjanmjy ceMeHa jarojacTux Bohaka Ha OCHOBY OMJBHOT TOpekia. 3a
pa3NuKy O JUTEPATypHHX IIOJaTaka KOjU yKa3yjy Ha YMICHHUIYy Ja je 300T CIO0XKEHOT cacTaBa
NPUPOJHE TIPOM3BOJAE TEIIKO OKapaKTepucaTH NocMmarpajyhm camo jemHy Kiacy jeaumbemba,
pe3yiTaTté A0OWjeHH Yy OKBHpPY OBE IHCEpTalfje Ccy HpuMep ycremHor onpehuBama OHIEHOT

6



mopekyia ceMeHa Boha caMoO Ha OCHOBY cajp)kKaja jeHE KiIace jeIuberha, OMI0 MPUMApHHUX HITH
CeKyHaapHUX MeTabonuTa. [IpeanoxkeHn MaTeMaTHIKi MOJIENN T0Ka3ain cy ao00pe nepdopmance
3a XeMOTaKCOHOMCKY Kiacudukaimjy ceMena Bohaka U Ha Taj HAYMH UCTAKIM J]a c€ KOMOMHOBAE
HanpeJHe aHalIM3e I0/aTaKa ca METa0OJMYKUM TNPOQWIMCAKBEM U IUJBAHOM aHAIW30M MOXKeE
KOPHMCTHUTH 3a MpeaBulame NopekiIa HOBUX y30paKka Ha OCHOBY (DUTOXEMHM)jCKOT CacTaBa.

I'. Hayuynu panoBu o0jaB/beHH y Mel)yHApOIHUM YaconmMcUMa U CAONMIITERHA Ca CKYNOBa KOjH
Cy /1e0 10KTOpCKe JucepTanuje

PesynTatn ucnmTHBama y OKBHPY OBE JOKTOPCKE AHCEpTaIje 00jaBJBEHU CYy Y OKBUPY UYETHPH
Hay4yHa paaa. Tpu pama mTammaHa cy y MehyHapoIHMM dYacomucHMa H3Y3€THHX BPETHOCTH
(M21a), a jeman panm y BpxyHckoM Mehynapomnom wgacomucy (M21). Takohe, pesynraté cy
MPe3eHTOBaHN y OOJHMKY ceJaM CaolIITeha Ha HAyYHHM CKyNOBHMa MelyHapomaHOT W
HAIIMOHAJHOT 3HaYaja MITaMITaHUX Y U3BOIY.

PagoBu o6jaB/beHn y Mel)yHapOAHMM YacONMCHMA U3Y3eTHUX BPEIHOCTH

1. Krstié, D.D., Ristivojevié¢, P.M., Gasi¢, U.M., Lazovi¢, M., Aksi¢, M.M.F., Milivojevié, J.,
Morlock, G.E., Milojkovi¢-Opsenica, D.M. and Trifkovi¢, J.D. (2023). Authenticity assessment
of cultivated berries via phenolic profiles of seeds. Food Chemistry, 402, 134184,
https://www.sciencedirect.com/science/article/abs/pii/S030881462202146X

2. Krsti¢ Purda, Danijel D. Milinci¢, Aleksandar 7. Kosti¢, Milica Fotiri¢ Aksié, Sladana P.
Stanojevi¢, DuSanka Milojkovi¢-Opsenica, Mirjana B. Pesi¢, and Jelena Trifkovi¢. (2022).
Comprehensive electrophoretic profiling of proteins as a powerful tool for authenticity
assessment of seeds of cultivated berry fruits. Food Chemistry, 383:132583.
https://www.sciencedirect.com/science/article/abs/pii/S0308814622005453

3. B. Krsti¢, V. Vukojevi¢, J. Muti¢, M. Fotiri¢ AkSi¢, V. Lic¢ina, D. Milojkovi¢-Opsenica, J.
Trifkovi¢. (2018). Distribution of elements in seeds of some wild and cultivated fruits. Nutrition
and autencity aspects. Journal of Science of Food and Agriculture, 99 (2): 546- 554.
https://onlinelibrary.wiley.com/doi/10.1002/jsfa.9213

Pax o0jaBsbeH y BpXyHCKOM Mel)yHApOAHOM Yacomucy

1. Krstié, D., Tosti, T., Purovi¢, S., Fotiric Aksi¢, M., Pordevi¢, B., Milojkovi¢-Opsenica, D.,
Andri¢, F., & Trifkovi¢, J. (2022). Primary Metabolite Chromatographic Profiling as a Tool for
Chemotaxonomic Classification of Seeds from Berry Fruits. Food Technology and
Biotechnology, 60(3), 406-417. https://hrcak.srce.hr/file/412101

Caonmrema Ha Mel)yHapOJHMM HAYYHHM CKYNOBMMA IITAMIIAHA Y U3BOLY

1. Durda D.Krsti¢, Petar M. Ristivojevi¢, Uro§ M.Gasi¢, Milica M. Fotiri¢ Aksi¢, DuSanka M.
Milojkovi¢-Opsenica, Jelena D. Trifkovi¢, Polyphenolic profile as a tool for the authenticity

assesment of cultivated berry seeds, 27th Croatian Meeting Of Chemists And Chemical
Engineers (27HSKIKI), P/121, 5-8 October, Veli Losinj, 2021, Croatia.

2. Durda D. Krsti¢, Sasa D.Purovi¢, Milica M. Fotiri¢ AkSi¢, Jasminka Milivojevi¢, Boban
DPordevi¢, Dusanka M. Milojkovi¢-Opsenica, Jelena . Tritkovi¢, Gas chromatography — mass
spectrometry based metabolite profiling of seeds from cultivated berry fruits, 2nd UNIFood
International Conference —UNIF00d2021, p.122, September 24/25, 2021, Belgrade, Serbia.

3. Burda D. Krsti¢, Danijel D. Milinci¢, Mirjana B. Pesi¢, Milica M. Fotiri¢ AkSi¢, Dusanka M.
Milojkovi¢-Opsenica, Jelena D. Trifkovi¢, Protein profiling of seeds from cultivated berry fruits
based on SDS/PAGE and chemometric analysis, FoodENTwin Symposium, June 16-18", 2021,
Belgrade, Serbia.




4. Durda D.Krsti¢, Vesna Vukojevi¢, Milica Fotiri¢ AkSi¢, Jasminka Milivojevi¢, Boban
Pordevi¢, Dusanka Milojkovi¢-Opsenica, Jelena Trifkovi¢, Element content as a tool for the
assessment of authenticity of some Serbian wild and cultivated fruit. 45th European Society for
New Methods In Agricultural Research, p 21, September 6-8th, 2016, Belgrade, Serbia.

Caonmrema HA HAIIUOHAJITHUM HAYYHHM CKYIIOBMMA HITaMIIaHA y U3BOAY

1. Purda Krsti¢, Mila Lazovi¢, Milica Fotiri¢ AkSi¢, Jasminka Milivojevi¢, Boban Pordevic,
Dusanka Milojkovi¢-Opsenica, Jelena Trifkovi¢, Lipid profile as a tool for the assesment of
authenticity of cultivated and wild fruit seeds, UNIFood Conference, OHP16/FCHP16, October
6, 2018, Belgrade, Serbia.

2. Durda Krstié, Vesna Vukojevi¢, Jelena Muti¢, Milica Fotiri¢ AkSi¢, Aleksandra Radoiéié,
Sandra Segan, Jelena Trifkovi¢, Distribution of elements in seeds of some wild and cultivated
fruits, 54. Meeting of the Serbian Chemical Society, AH 06, p 11, September 30, 2017, Faculty
of Technology, Belgrade, Serbia.

3. Durda D.Krsti¢, Vesna Vukojevi¢, Jelena Muti¢, Jelena Triftkovi¢, Effect of ripening time and
origin on element profile in wild and cultivated fruit seeds, Fourth Conference of Young
Chemists of Serbia, HH P O7, p. 19, November 5, 2016, Faculty of Tehnology, Belgrade,
Serbia, Book of Abstracts.

A. TIPOBEPA OPUT'MHAJIHOCTHU JOKTOPCKE JUCEPTALIUJE

OpHUrHHAIHOCT OBE JOKTOPCKE AMCEpTallje je MPOBEepeHa Ha Ha4YMH NponucaH [IpaBHIHUKOM O
MOCTYIIKY IPOBEPE OPUTMHAIHOCTH JOKTOPCKUX AMCEpTaluja Koje ce OpaHe Ha YHHBEP3HUTETY Y
beorpany (I'macamk VYHuBepsuteta y beorpamy, Op. 204/22.06.2018). Ilomohy mporpama
iThenticate, yrBpheHo je ga KonuduHa moayaapama Tekcra usHocu 18%. Hajeeha mogynapHocT, ox
1%, ytBphena je ca mokropckom muceptanujom Becne Bacuh mon HasuBowm ,,Kopemanuja dusmuako-
XEMHUJCKUX Tapamerapa W (HUTOXEMHjCKOT Mpoduia MeIJbHKOBala ca HHHUXOBHM OMJBHUM
MOpEeKJIOM” | OHA je Tocieauna HaBohema uctux ypehaja ynmorpedsbenux 3a onpehuBame canpkaja
MeTana u mehepa, kKao U onuca KOpUIIheHHX CTaTHCTUYKHX METona 3a oOpamy momataka. Ocrame
MOAYAApHOCTH Cy Mame o1 1% W Mory ce ommcaTH Kao: TOCHIEIWNa LIUTaTa, JUYHUX HMEHa,
apunujanyja, Ha3WBa jeNUbea W CKpaheHWIa, Ha3WBa KOpHITheHMX MaTepujana M MeToja H
BIXOBOT HauWHA M3Bohema, Oubnmorpadckux mojaraka 0 KOpUIINEHO] JIUTEPaTypH, T3B. OIMIITHX
MecTa W TojaTaka, Kao W HaBohema Mmojaraka O KapaKTepH3alWju jeIUbEerha M IMPETXOIHO
MyOIMKOBaHMUX pe3yniraTa JOKTOPAHIOBHX HWCTPAKMBAmba, KOJU Cy TMPOUCTEKIN U3 HEHe
aucepTanyje. ApryMeHTH ITOMEHYTH paHuje cy y ckiany ca wiaHoMm 9. [IpaBunnuka. Ha ocHoBy
cBera u3Heror, Komucuja cmatpa Jja U3BenITaj ykasyje Ha OPUTHHAIHOCT JOKTOPCKE JHCEepTaluje,
TE ce MPOMHKCAHU TTOCTYIAK MPHUIIPEME 3a HeHY 0A0paHy MOKe HACTaBUTH.

Ha ocHoBy cBera uznoxenor Komucuja cmarpa aa je gokrtopcka auceptanuja byphe 1. Kpctuh
OpHUTMHAlHA, Ka0 W Ja Cy Y IOTIYHOCTH IOLITOBaHA aKaJeMCKa IMpaBWia LUTHPAma, TE Ce
NPOITUCAHU MOCTYIAK MPUIPEME 32 IEHY 010paHy MOXe HACTaBUTH.

E. 3AK/bYYAK

Ha ocHOBY cBera M3j0XEHOT MOXE CE 3aKJbYYUTH Ja je y TIOJHETO] JUCEPTaldju T
HAaCJIOBOM ,,MeTa00/IOMMYKA NMPOLEHA ayTEHTUYHOCTH CeMeHa CaMOHMKJIOI M rajeHor Boha”
KaHAHIaTKuba, Mactep xemudap Dypha JI. Kpctuh, ycmemHo oxaroBopmia Ha CBE TOCTaBJbEHE
3aJlaTKe KOjH ce TWUYy JeTajbHe (PUTOXEeMHjCKe KapakTepu3aldje CTaTUCTHUYKH 3HadajHOr Opoja
y30paKa ceMeHa CaMOHHUKIMX M TajeHMX BpCTa Bohaka y IMJbYy MICHTUUKAIMjEe CHelU(PUUHUX
XEMHUJCKUX MapKepa KOju ce MOTYy KOPUCTUTH Kao MHIUKAaTopu OusbHOT nopekia. Komucuja cmarpa
Ja pe3yiaTratd o00jaB/bEHH Yy OKBUpPY OBE€ JIOKTOPCKE JAMCepTalyje NpeicTaBibajy 3HadajaH Hu
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OpPHTMHAJIAH HAayYHU JONPUHOC Pa3BOjy M ONTUMH3ALMW)U MOY3AaHUX AHAJUTUYKHX MOCTyIakKa 3a
NpUIpEeMy y30paka ¥ CHCTEMAaTCKy aHalIW3y XEMHJCKOT cacTaBa ceMeHa Boha, kao u
MYJTHBAapHjaHTHY aHAJIU3y CI0KEHUX MaTpula nojataxa. JlogaTHu 3Hauaj 10OMjeHUX pe3yiTara je
MOryhHOCT NpHMEHEe METOJO0JIOTHje pa3BUjeHEe Yy OKBHPY OBE AMCepTalMje U Ha JApyre BpCTe
y30paka.

Pesynratu ucTpakuBama MPOWCTEKIN W3 OBE JOKTOPCKE JHCEpTandje 00jaBJbEHU Cy Y
OKBHPY YETHpPH HaydHa paja o 4era Tpu y MehyHapoJHHM dYacONMCHMa M3Y3€THHX BpPEIHOCTU
(M21a) u jeman pan y BpXyHCKOM MehyHapomHom dwacommcy (M21), kao M cemaMm cCaomIITeHha
MITAMIAHAX Y W3BOJY OF Yera 4eTHpHW Ha CKymoBmMa MehyHapomHor 3nadaja (M34) um Tpu Ha
CKYIIOBMMa HAIIMOHATHOT 3Hadaja (M64).

Ha ocHoBy cBera usnoxkeHor Komucuja cmatpa 1a ce oBa Aucepralyja ykjiana y caBpeMeHe
TPEHIOBE AaHAJIUTHYKE XEMMje U XEMHje XpaHe, T€ Ha OCHOBY CBera WU3JI0KEHOI Ipejasake
HacraBro-nayunom Behy YHuBepsurera y beorpany - Xemujckor ¢axynrera 1a MpuxBaTH NOJHETY
nokTtopcky naucepranujy DByphe /. Kperuh mox wnacmoBom ,MeTrafojoMHYKa MpoOLeHA
AYTEHTHYHOCTH CeMeHa CAMOHUKJIOT U rajeHor Boha” u onoOpu meHy oa0paHy.

V¥ Beorpany, 05.05.2023. Kowmmucwyja:

np Jenena Tpudxosuh, Banpenau npogecop
VYuusepsuret y beorpany - Xemujcku dakynrer

np Jdymanka Munojkouh-Orncennnia, penoBau mpodecop
Yuusep3uret y beorpany - Xemujcku QaxynteT

np Munnna @otupuh-Akmmh, Baapeaau mpodecop
VYuusepsuret y beorpany - [lossonpupennu gakyntet



