Oo6pa3zan 4.

®akynarer TexHono0mMKO-MeTATYPIIKH YHUBEP3UTET Y BEOI'PAY
35/126 Belie HayuHuHX 00,1aCTH TEXHHYKHX HAYKA
(Bpoj 3axreBa) (Hasus Beha HayuHe obacT KoMe ce 3aXTeB ymyhyje)
5.6.2024.

(Tarywm) 3AXTEB

3a JaBambe CarJIaCHOCTH HA OMJIYKE 0 ycBajamwy u3Bemraja Komucuje 3a oueny
AOKTOPCKe JUCepTALHje H 0 MMEHOBalkby KOMHCHje 3a 00paHy

Monumo 1a, cxomHo wiany 47. cr. 5. tau. 4. Craryra Yuusepsutera y beorpany ("I'macuuk Yuusepsuret", O6poj 186/15-
npeuntihenu Teket U 189/16), naTe cariacHOCT Ha OJUTYKY O ycBajamy m3BemnTaja KoMucuje 3a olileHy JTOKTOpPCKE AuCepTalyje:

KAHIWUJAT MWMsana (Baagan) I'azukanouh

(uMe, UMe jeTHOT O] POANTEIhA U IIPE3UME)
CTY/IEHT JOKTOPCKHX CTy/Hja Ha CTYIHjCKOM Iporpamy . BnoxeMujcko nHkemepcTBO

MIPHUjABHUO j€ JTOKTOPCKY TUCEPTAIIH]Y IOl HA3UBOM:
Enzumcka moaudukanuja NueHMYHOr IVIyTeHA Y Wby CMalbeha beroBe aJIepreHoCTH U Mo00/bIIamha
(pyHKUIMOHAJHHUX CBOjCTaBa

TeXHOJOLIKO HHKEHEPCTBO
U3 Hay4He 00IacTu:

61206-
CBOjUM aKTOM IIOA Op.  1773/2- J1a0 CarjiacHOCT Ha IPeJIor TeMe JOKTOPCKE qucepTalnuje

YHuBep3uTET je AaHa '
2021. 21

KOja je riiacuia:

En3umMcka Moaupukanmja NiieHUYHOr IJyTeHa Y HH/by CMalkemha HheroBe aJlepreHocTd U nodo/buama
(GYyHKIMOHAJIHUX CBOjCTAaBA

Nme u npesume menrtopa: ap 3opuiia Kuexxesuh-Jyrosuh, penosuu npodecop Yuusepsurera y beorpany, TexHomoriko-
MeTaJypIIKor akynrera

Komucuja 3a onieHy 10KTOpCKe AMCEpPTalMje UIMEHOBAHA je Ha celHUIM onpxkanoj 14. 3. 2024.

olTyKoM (pakyntera mox 6p.  35/44 , Y cacramy:
Nwme u pe3nme wiaHa 3Bambe HaydJHa 00JacTt YcraHoBa y K0joj
KOMIICHje je 3amocieH
1. Np Ayuian Mujun penoBau mpodecop  Oprancka xemuja T™M®
2. Hp Jenena Mujankosuh HAYYHHU CapaJHHK BuorexHuuke HayKe TM®

Broxemujcko HHKEHEPCTBO U

JIp Maja BykammnoBuh Cekynuh penoBHu npodecop BHoTexHOMOMH]a T™M®

Bbuorexnnuke Hayke HucTutyt 3a KyKypy3

4, Jp Cnahana Xunuh HAYYHU CaBETHHUK _3emyn nosme® Beorpat




Hamnomena: ykosmko je wian Komucuje y neH3suju HaBecTH JaTyM NEeH3HOHUCALA.
Jatym craBbama u3Bemraja Komucuje n 1okTopcke qucepranuje Ha yBua jauoctu 5. 4. 2024.

HacraBHo-Hay4uHo Behe pakynTera ycBojuio je u3gemraj Komucuje 3a oneny 10kTopcke qucepranuje Ha

cemHuu oap:xkanoj nana 30. 5. 2024.

Komucuja 3a oq0pany 10KTOPCKe AuCepTaIMje HMEeHOBaHa je Ha cenuunu oapxanoj 30. 5. 2024.

omnykoM (hakynrera ox 6p.  35/130 , y cacTaBy:

HwMe u npe3umMe diaHa YcTaHoBa y K0joj

. 3BabE Hay4YHa 00JIaCT .
KoMucuje J€ 3amocieH
1. Ip Ayman Mujur penoBan mpodecop  OpraHcka Xemuja T™M®
2 Jp Jenena Mujankouh HayY4YHH CapajJHUK brorexnnuke Hayke T™®
. BHOXeMHjCKO HHXKEHBEPCTBO U
3. Jp Maja Bykaummnosuh Cexynuh penoBHU Tpodecop GroTexHOMOH]a TM®
4, Jp Cnahana XKXunuh HAay4YHHU CaBETHHK Buorexirike Hayke Hucrutyr 3a Ii}’Kypy3
,,3€MYH nojbe* beorpan
Hanomena: ykonnko je wian Komucuje y neH3uju HaBeCTH JaTyM NEH3NOHHCAMA.
CTyzeHT je yrucaH Ha JOKTOPCKe cTyauje mioncke 2016/2017. romume.
JEKAH ®AKYJTETA
ap Ierap Yckokosuh, penosuu npogecop

Tpunosu: 1 Onnyka HacraBHo-Hay4Hor Beha o ycBajamy u3Bemiraja Komucuje 3a oneHy 10KTOpcKe qucepTanuje

U 0[IyKa 0 UMeHOBamy KoMucuje 3a oq6paHy 10KTOpCcKe qJucepTanuje
2. H3Bemraj Komucuje 0 olleHN JOKTOPCKe qHCepPTanHje

3 IIpumende na u3Bemrtaj Komucuje o onieHu 10KTOpCKe qucepranuje (YKOJIMKO UX je O1JI0) U

" Mmunubeme Komucuje o npumendama
Hanomena: @aky/aTeT A0CTaB/ba Y HUBEP3UTETY 3aXTeB ca MPUJI03UMA Y eJIeKTPOHCKOj GOPMHU U Y jeTHOM MHCAHOM
NMPUMeEPKY 32 apXuBY YHHUBep3uTeTa



Peny6mmka Cp6uja e Sl
YHuueep3urer y beorpany : :
~/ TexHONOWKO-METATY PIIKH (PaKyaTeT

2@//:\’-}
28 M, 2022
Ha ocuoey wnana 101. Craryra VHuBep3uteta y beorpamy (“I'macHHK YHuBep3uTeTa Y

Beorpagy 6p. 201/2018”) u wiana 76. Craryra TeXHONOIMKO-METATYPIIKOT (akyirera y
Beorpajy, Kao ¥ 3aXTeBa CTY/EHTa 3a IPOIYXKEHhe POKa 3a 3aBplIeTak cTyauja Jlekan JoHOCH

PEINEBE

0 Mpoy’Kemby POKa 3a 3aBpIIETaK CTyJHja

Cryneury HMBana IasumkanoBuh, Opoj mHaexca 2016/4016, ymucaHa y mOpBy TOXMHY
HOKTOPCKMX akajieMckux cTyadja mkoncke 2016/2017 ropune mnpopyxasa ce poK 3a
3aBplieTaK CTyQuja [0 KCTeKa TPOCTPYKor Opoja HIKOJCKMX TroiMHa IOTpeOHMX 32
peanmM3anujy yMHCaHOTr CTYAHMjCKOT porpama, OJHOCHO JI0 Kpaja mKojcke 2025/2026 rogute.




AIVa
Ha ocnoBy ui1. 40. ctaB 3. 3akoHa 0 BUCOKOM oOpa3oBamy, wi. 112. craB 3. CtaTtyTra YHUBEp3UTETA
y beorpany, un. 88. craB 3. Ctaryra TM®-a u 4. 52. [IpaBriiHUKa O TOKTOPCKUM CTyAHjama
TM®, na cemnuim HacraBHo-HayuyHor Beha TexHosomKo-MeTaaypiikor ¢akyiaTera of
30.5.2024. rogune, noHeTa je

OLIYKA
o mpuxBaTamy PedepaTa o orieHU TOKTOpPCKE qucepTauje

[Tpuxsara ce Pedepat Komucuje y cacraBy: ap Ayman Mujus, penoBHu mpodecop YHUBEp3UTETA
y beorpany, Texnomnomko-metanypimku ¢axkyarer, aAp Jerena Mujankouh, HaydyHH capaJHUK
VYuuepsutrera y beorpany, Texnomomko-meranypmku (akynrer, np Maja ByxkammHoBuh
Cexymuh, penoBuu npodecop Yuupepsutera y beorpany, TexHomomko-MeTanypiuku GpakyynaTer
u np Cnahana JKumuh, HaydHu caBetHuk MHCcTUTyTa 3a KyKypy3 ,,3eMyH mosbe“, beorpaa o
IIperjeay U OleHu ypaleHe TOKTOpCKe ucepTraluje noja HasuBoM: ,, EH3umMcka Moaudukanmja
NIIEHUYHOI TVIyTeHa Y Wby CMambelmha HberoBe aJlepreHoCTH M Nnodo/blIIama
(pyHKkuHMOHATHMX cBojcTaBa“ Kojy je nmoaHesna MBana I'azmkxanoBumh, macrep unxkemep
TexHojoruje W ymnyhyje ce Ha carimacHoct Behy HaydyHMxX o00JacTH TEXHUYKHX Hayka
VYuusepsurera y beorpany. Behe nHayuynux o061actu TeXHUYKUX Hayka YHHBep3uTera y beorpany
JIaJI0 j€ carjlacHOCT Ha MPEasior TeMe JOKTopcke nucepranuje ViBane ["a3ukanosuh, mon HazuBoM
»EH3MMCKa MOAU(DHUKANMja MILIEHUYHOI IVIYTeHA y HW/bY CMabeha bherope aJIepreHoCcTH U
nodo/bamkba GYHKIMOHATHUX cBojcTaBa™ Omiykom 0poj: 61206-1773/2-21 on 28. 4. 2024.
TOJIMHE.

Bepudukaiuja HayqIHUX JOMPHHOCA!

Kareropuja M21:

1. Ivana Gazikalovi¢, Jelena Mijalkovi¢, Natasa Sekuljica, Sonja Jakoveti¢ Tanaskovi¢, Aleksandra Buki¢ Vukovi¢,
Ljiljana Mojovi¢, Zorica Knezevi¢-Jugovi¢. Synergistic Effect of Enzyme Hydrolysis and Microwave Reactor
Pretreatment as an Efficient Procedure for Gluten Content Reduction. Foods, 10(9), 2214, 2021 (IF=5,561)
(doi:10.3390/foods10092214), (ISSN: 2304-8158)

Kareropuja M23:

1.lvana Gazikalovié¢, Jelena Mijalkovi¢, Natasa Sekuljica, Nevena Lukovié, Sonja Jakowveti¢ Tanaskovié, Alina
Culetu, Zorica Knezevic¢-Jugovi¢, Hydrolysis of soft wheat flour: Enhanced functional properties and the effect of
starch on allergenicity reduction. Journal of Food Processing and Preservation, Vol. 46, Issue 10, e15925, 2022,
(IF=2,609) (doi:10.1111/jfpp.15925), (ISSN: 0145-8892)

Onnyky nocraButh: Behy HayuyHux 001acTi TEXHUUKHX HayKa YHUBEP3UTETa, MEHTOPY,
Cny»0u 3a HaCTaBHO-CTYICHTCKE MOCIIOBE U ApXUBH (PaKyJITeTa.

TEKAH

IIpod. np ITerap YckokoBuh



av
Ha ocnoBy ui1. 40. ctaB 3. 3akoHa 0 BUCOKOM oOpa3oBamy, wi. 112. craB 3. CtaTtyTra YHUBEp3UTETA
y beorpany, un. 88. craB 3. Ctaryra TM®-a u 4. 52. [IpaBriiHUKa O TOKTOPCKUM CTyAHjama
TM®, na cequunu HacraBHo-Hay4HOT Beha T eXHOIOMIKO-MeTanypIiKor Gpakyyirera o
30. 5. 2024. ronune, noHETA j€

ONTYKA
0 nMeHoBamy Komucuje 3a on0paHy JOKTOPCKE TUCEepTallHje

Nwmenyje ce Komucuja 3a onbpany nokropcke nucepranuje UBana I'azmxanoBuh, mactep
UH)XEhepa TEXHOJIOTH]j€e, ca TEMOM IO/ Ha3uBOM ,,EH3uMcKa Mo drkanmja NeHnIHor TIyTeHa
y LUJbY CMalkEHha BEroBe alepreHoCTH U N0o0oJbIIaka (PyHKIMOHATHUX CBOjCTaBa®, y cacTaBy:

1. Ip Ayman Mujun, peqoBau mpodecop YHupep3utera y beorpany, TexXHOIOMIKO-MeTalypIIKHA
Gaxyuirer,

2. JIp Jenena MujankoBuh, HaydHM capaaHUK YHuUBep3uTera y beorpamy, TexHomomko-
MeTaJaypHIKu (aKkyJTer,

3. Op Maja BykammuoBuh Cekymuh, pemoBHu mpodecop VYHuBepsutera y beorpany,
TexHoMOMIKO-METANYPIIKH (HAKYITET,

4. Np Cnahana XXunuh, Hayuynu caBeTHHK MHCTUTYTa 33 KYKYpPY3 ,,3eMyH nojbe", beorpaz.

Onnyky nmoctaButi: Ominyky noctaButu: wiaHoBuma Komucuje, YHuepsurtety y beorpany,
Cayx0u 3a HaCTaBHO-CTyJIeHTCKe nocioBe U Apxusu Dakynrera.

NEKAH

[Ipod. np Ilerap YckokoBuh



YHUBEP3UTET Y BEOI'PALLY
TexHonomKo-MeTaaypiku axkyJarer

HACTABHO-HAYYHOM BERY

IIpenmet: Pedepar o ypaheHoj mokropckoj nucepranuju kauauaara UBaune B. I'azukanosuh,
MacTep UHKEHEPa TEXHOIOTH]e

Omnykom HacraBHo-Hayunor Beha 0p. 35/44 on 14.03.2024. roauHe, MUMEHOBAHU CMO 3a WIAaHOBE
Komucuje 3a mpernen, omeHy u oa0OpaHy JOKTOpCKe nuceptanuje kKaHaugata WBane B.
I'azukanosuh nox HacioBOM

En3umcka Moaudukanuja nueHuIHOT IIyTeHA Y HHJbY CMabhemha HeroBe aJIepreHoCTH U

no6o/blIaka PYHKIMOHAJIHUX CBOjCTABA

[Tocne mpermena gocraBbeHe Jlucepranuje W Apyrux mnparehwx marepwjaia W pasroBopa ca
Kanmunarom, Komucuja je caunnuna cienehu

PE®PEPAT

1. VBOJ

1.1. XpoHosoruja oxo0OpaBama U U3pajie AucepTanuije

[Ikoncke 2016/2017. rommne kanmumatr Meama B. T'asukanoBuh, macrep HHK. TEXHOJIOIH]E,
youcajia je JOKTOpPCKE CTyAMje, Ha CTYJIUjCKOM Iporpamy bBHOXEeMHJCKO HHKEHEPCTBO H
OMOTeXHOJIOTH]a, Ha TEeXHOJIOMKO-METaTypIIKOM (GaKyaTeTy, YHUBEp3uTeTa y beorpany.

04.02.2021. — Ha ceguuuu HactaBHo-HayuHor Beha goneta je omiyka Op. 35/20 o umeHoBamy
Komucuje 3a oreHy MmogoOHOCTH TeMe IMOJa Ha3uBOM ,,EH3uMCka MomuduKaiuja MIICHHAYHOT
TIIyTeHA Y IHJbY CMameHha HErOBE aJIePreHOCTH M Mo0OoJblIamba (PYHKIMOHAIHUX CBOjCTaBa“, U
nono0HocTH KaHaunata Misane B. ['asukanmoBuh, MacTep MHXK. TEXHOJIOTHjE, 32 U3PATY JOKTOPCKE
JcepTaiyje.

11.03.2021. — Ha cennunm HactaBHo-HayuHor Beha TexHOJOIIKO-METaTypIIKOT (hakynTera
VYuusepsuteta y beorpany nonera je omiayka Op. 35/57 o npuxsaramy Pedepara Komucuje 3a
OlLIeHY MOJOOHOCTH TeMe MOJI HAa3UBOM: ,,EH3MMcKa MoauduKalyja NIIEHUYHOT TIyTeHa y IUJbY
CMamelha HEroBe ajJepreHoCTH M Molosblamba (PYHKIMOHANIHUX CBOjCTaBa™ M KaHAWIaTa 3a
u3pany nokropcke nuceprauuje MBane B. I'azukanoBuh, mactep MHX. TEXHOJOTH]jE, a 32 MEHTOpA
OB€ JIOKTOpCKE JucepTanuje MMeHoBaHa je np 3opuna Kuexesuh-Jyrosuh, penoBHu mpodecop
TexHomnomko-MeTanypikor ¢akynrTera, YHuBep3urera y beorpany.

28.04.2021. - Ha cennuuu Beha nayynux oOnacTi TEXHHYKHMX Hayka YHuBep3urera y beorpamy
noHeta je omiyka (omimyka Op. 61206-1773/2-21) o naBamy carflaCHOCTH Ha TIPEIOT TeMe
nokropcke auceprauuje VBane B. T'azukanoBuh, Mactep WHX. TEXHOJIOTHje, TOJA Ha3UBOM:
,»EH3UMCKa MoJuduKalyja MIICHUYHOI TIyTEHa Yy IMJbY CMamelmha HEroBe allepreHOCTH U
noOoJblIama (PYHKIIMOHATHUX CBOjCcTaBa’.



Ha 3axteB MBane B. ['a3ukanoBuh, cTyqeHTa JOKTOPCKHUX CTY/IHja, a Y3 CarJlaCHOCT MEHTOpa Ipod.

ap 3opuue Kuexesuh-Jyrosuh, exkan TexHomomko-meTamypiikor ¢axkyiarera YHHBEp3UTETa Y
Beorpany je nmoHeo pememe o MpoAyXKewy poka 3a 3aBpuierak cryavja 28.11.2022. Pememse Op.
20/187 xojum je 0100peH MPOIYKETaK POKa 3a 3aBpIIETaK CTyIdja y 0 MCTEKa TPOCTPYKOr Opoja
IIKOJICKUX TOJIMHA MOTPEOHMX 3a pean3alijy YIUCaHOT CTYAMjCKOT Mporpama, 10 Kpaja MIKOJICKEe
2025/2026.

14.03.2024. - Ha cenuumm HacrtaBHo-HayuHnor Beha TexHoIOIIKO-MeTaTypmikor (akynrera y
VYuuBep3utera y beorpamy monera je omiyka oOp. 35/44 o umenoBawy Kommcuje 3a oleHy u
onOpany JokTopcke mucepranuje Mpane B. ['a3zukanoBuh, MmacTep WHXK. TEXHOJOTH]E TI0]T HA3HUBOM:
,EH3UMCKa MoJu(uKanyja MIICHHYHOT TIyTEeHa Yy IMJbY CMamelkha HHErOBE allepPreHOCTH U
no0osblIama GyHKIMOHATIHUX CBOjCcTaBa™.

1.2. HayuyHa o0JacTt aucepraiuje

HctpaxkuBaka y OKBUpPY OBe JucepTalyje mpuragajy HaydHoj oOnactu TexHoJomKo
WHXKEHEPCTBO, yXKa Hay4dHa oOyiacT buorexHomornja m OMOXEMHJCKO WHXKEHEPCTBO, 332 KOJy je€
MaTHYHa yCTaHOBA TEeXHOJOMKO-MeTamypiiku ¢akyiTeT YHuBep3uTeTa y beorpanay. 3a meHTopa je
nzabpana 1p 3opuna Kuexesuh-Jyrosuh, penoBuu mpodecop TexHONOMKO-METAIypIIKOT
(dakynTera YHuBep3uTeTa y beorpany xoja je Ha OCHOBY JTOCQIalllibUX 00jaBJbEHUX IMyOJIMKAIM]ja U
WCKYCTBa y HAyYHO] OOJIACTH KOMIIETEHTHA J]a PYKOBOIM M3PaJOM OBE JIOKTOPCKE JHcepTaIlyje.

1.3. buorpadcku nojany 0 KaHIUIATY

Wpana (Bnaman) ['azukanoBuh, mactep mmxemep TexHojoruje, pohena je 21.06.1992. ronune y
beorpany, raoe je 3aBpummia ocHoBHY Imkosry u [IpBy Oeorpancky rumuasujy. 2011/12. romune
yIucajga je OCHOBHE CTyauje Ha TeXHOJIOMIKO-METAIypIIKOM (aKyITeTy, CTYIUJCKH Mporpam
buoxemMujcko uWHXEHmEPCTBO W OworexHosorwja. Jumiomupana je 2015. rogumHe ombGpaHOM
3aBpILIHOI paja Ha TeMy ,,YTHIQ] Pa3IMYUTHX TNpeATpeTMaHa Ha (YHKIMOHAIHA M CEH30pHA
CBOjCTBa XHIpOJM3aTa MpPOTeHHA OesaHana” ¥ MOTOM YIKCalda MacTep CTyAHje Yy aKaJeMCKOj
2015/16. roawnum, Takohe Ha cmepy buoxemujcko wuH¥)ewmepcTBO W CTyAHjCKH NpOrpam
buortexnonoruja. Mactep cryauje 3aBpiinia je og0paHOM MacTep paja Ha Temy ,,YTHIlaj] yciaoBa
dbepMenTanyje Ha mpou3BoAmy MaHaHase u3 Bacillus sp.“ 2016. romune. Illkoncke 2016/17.
yhoucaia je JOKTOpCKE CTylIuje Ha CTYAHJCKOM TMporpamy bHOXeMHjCKO HWHXEHmEepPCTBO H
OuoTexHoynoruja, moa MeHTopctBoM mpod. ap 3opune Kuexesuh-JyroBuh. Cse wucnwure
npenBuljeHe IUIAaHOM W TIPOrpaMoOM JOKTOPCKHMX CTynauja, yKJbydyjyhu u 3aBpLIHU UCHHT,
nosioxkuia je oueHom 10 (mecet). lobutHuua je Harpane ,,[lanta C. Tyrynypuh* 3a ojynuan ycnex
Ha OCHOBHUM crynujama. Takohe, Omna je crunenHaucra MUHHCTapCcTBa MHpPOCBETE, HAayKe U
TEXHOJIOWIKOT pa3Boja y mepuoay oxa 2017-2018. ronune. Ox jyna 2018. ronune 3amocieHa je y
HNuoBammonom 1eHTpy TeXHONOMIKO-METaNypuIkor (akyiaTera Kao HMCTpaKUBad MPUIIPABHUK
(maTym n30opa y 3Bame: 31.05.2018.) Ha mpojexTy ,,Pa3B0j HOBMX MHKAICYIALMOHUX M €H3UMCKHUX
TEXHOJIOTHja 3a TPOU3BOKY OHOKaTamu3aTopa W OHOJOUIKM AaKTUBHUX KOMIIOHEHATa XpaHe y
by moBehama KOHKYPEHTHOCTH, kBanmutera M Oe3bemnoctu (MHUU 46010). Omx 29.06.2021.
roJuHe n3adpaHa je y UCTPaXUBAUKO 3Bame MCTPaKHUBau CapagHUK. YUecHHK je mpojekara MU
46010, Eypexa E!13082 BIOFLOSBAKE — LAVGLU (Novel bioprocessing tools for production of
improved bakery products with detoxified gluten and fortified with dietary fibres), COST —
PHOENIX, AmnioPrintCare PROMIS 2023. Tokom ctyauja Ouia je aHraxoBaHa Ha BexOama u3
npeamera buorexHomnomku npaktukyMm 1 (k. 2018/19) u buorexHONOMIKM MPAaKTUKYM 2 (LK.
2019/20 n2020/21). I'oBopu eHriecku, GpaHIlyCKU U HIBEICKU.



Y mepuony ox 2018. roauHe A0 JaHAC HEMOCPETHO j€ YYECTBOBAJA Y M3PaJid, OPraHU30Bamy U
n3BOhemy YKYNMHO 15 3aBpIIHUX M MacTep pajaoBa CTyAEHATa CTyIUjCKOT mporpaMa buoxemmujcko
WHXEHEPCTBO M OMOTEXHOJOTHja TeXHOJOIIKO-MeTanypikor ¢akyjireTa YHHBEP3UTETa Y
beorpany.

Y cBoM JocajammeM paay oOjaBmiia je Kao ayTop WM KOAyTop jeIHOT paga y BPXYHCKOM
Mehynapoaaom gaconucy (M21), Tpu paga y ucrakayrom mehynapognom daconucy (M22), jeanor
pama y mehynapoaHom waconmcy (M23), mecet caommTema Ha MehyHapoaauM ckyrnoBuma (M30) -
O]l KOjHX TPH CaomIITema mraMiana y uenuau (M33) u cemam caonmuTema IITaMIIaHA y U3BOTY
(M34), Tpu pasa y BpXyHCKOM YacOINUCYy HaIMOHATHOT 3Hadaja (MS1), nBa caommTema ca CKyma
HAIIMOHAJIHOT 3HAayaja ImTamMmnano y nenuHu (M63), 4eTupu caommTema ca CKyla HaldOHAJIHOT
3HayYaja mramMmnaHo y usBoay (M64), jemHo HOBO TEXHUYKO pPEIICHhEe MPUMEHEHO Ha Mel)yHapoaHOM
HuBoy (M81), jenan npujaBsbeHu qoMahu nateHT (M87) u jeaHy ayTopcky M3JI0kO0y ca KaTajaorom
y3 Hay4dHy peneH3njy (M99). CBu nmyOJMKOBaHU paZioBH Cy MPOU3ANUIA Ka0 pe3yTaT aHraKoBamba
JOKTOpaH/Ia y OKBUPY IpoOjeKTa (HHAHCHUPAHOT OJ CTpaHe MUHHCTapcTBa NMPOCBETE, HayKe U
TexHoJomKor pa3poja Pemyomuke Cpouje (MU 46010) u Eypexa E!13082 BIOFLOSBAKE —
LAVGLU. TokoMm ZOKTOPCKUX CTyIHja y4eCTBOBAJIA je HAa CajMOBHMa W HAyYHHM CKYITOBHMA, IPH
4yeMmy je HajuctakHyTHju 65. MelhyHapoanu cajaM TexHMKe M TeXHUYKuX ngocturnyha: Urpaj 3a
yoBewancTBo! Hayka 3a cBe. bmia je neo HaydHOr TMMa TOKOM H3BOheHma €EKCIIepUMEHaTa
noTpeOHMX 3a peanu3anujy Tpu MHoBannoHa Bayyepa.

2. OIMUC JUCEPTALINJE

2.1. Cagpskaj aucepraryie

Joxropcka mucepranmja Mpane B. I'asumkanoBuh nHamumcana je nHa 150 crtpana, ca ykymHo 13
moryiaBJba, YKymHo 56 cimuka (52 y Tekcry, 4 y npuory), 36 Tabena u 239 nuTepaTypHHUX HABOJA.
JlokTOopcka  gucepTamMja Ccaap)KH  TOIIaBjba: YBoJ, Teopujcku jgeo (6  TorjiaBsba),
Excnepumentannu neo, Pesynratu u auckycuja, 3akipydak, Jluteparypa, Cnucak ciuka, Crnmcak
Tabena. Ha moyetky nucepraiyje Hana3e ce U3BOAM Ha CPIICKOM U €HIJIECKOM je3UKY, 3aXBaHUIIC,
caapikaj, TOK ce Ha Kpajy aucepranuje Hanasze [Ipunosu, Jlokas o mimaheHoj HakHAIM 32 KOpHUIThemne
yciyre BioRender, buorpaduja xannunata u Tpu ob6aBesna [Ipumora: M3jaBa o ayropcTy, M3jaBa
0 MCTOBETHOCTH IITaMIIaHE U EJIEKTPOHCKE Bep3uje paja u M3jaBa o kopuuihemwy, a Ha caMOM Kpajy
Onena u3BeIITaja 0 MPOBEPU OPUTHHAITHOCTU ypaleHe JOKTOpCKe qucepTaiyje.

2.2. Kparak 1puka3s nojeIMHaYHuX [OIJIaBJba

VY npBom nornassey, 1. YBoa, onucas je npobieM TpeHyTHE IMPOU3BOkE IPOU3BOIa O3 IriIyTeHa
WM ca CMalbeHUM CaJpKajeM IIyTeHa, o0jallmheHa je BaKHOCT MPUMEHE TIIyTeHa Y MpexpaMOeHo)]
UHIYCTPUJH W HEroB YTHIIA] HA BHCKOelIacTWyHa cBojcTBa. J[lasbe, u3moxkeH je mpobdiem
racTpOMHTECTUHAIHUX nopemehaja Koju ce jaBibajy KOJ JbYAH KOjU MMajy HEKU OOJIMK aneprujcke
peakuMje Ha IJIyTeH, Ha KOjU HAuWH ce Taj MpoOjeM TPEeHYTHO MpeBa3wia3d M Koja Cy Heka
npeasuhama 3a OyayhHoct. Onucanu cy eKcriepuMeHTalTHU MPUCTYIH U [IMJbEBU OBE JUCEpTaluje,
7T je TeOpHjCKH mperie] nocrojeher mpobiaema Npou3BoAke O€3rIyTEHCKUX MPOU3BOIa, IPUMEHE
SH3UMCKMX TEXHOJIOTHja M Ppa3IMYUTHX HETePMHUKHUX TEXHOJOIMja Kao OCHOBHMX TpeTMaHa
TJIyTE€Ha U [IIyTEHCKOT OpalliHa, ajly ¥ Kao IpeTpeTMaHa y by yHampehema eH3UMCKOT Ipoleca.

HakoHn yBoja cienu TeopujcKHu Aeo, KOju ce Kao 3acebHa IeTMHa cacToju o 6 morJjaBiba Jlajbe
MOJIEJbEHUX y oAroBapajyhu Opoj moTmnoriaBsba/enuHa. Y noriasiby 2. EH3uMckn npenapatu —
OCHOBHE KapaKTepUCTHKe W mpuMmeHa, Taunuje, 2.1. Ilporeaze, 2.1.1. Ilpumena enszuma 3a
CMameHhe aJepreHoCTH TIIyTeHa, JaT je Mperjie] MpUMeHEe MPOTEOIMTUYKMX €H3MMa KOju ce
KOPHCTE 33 CMambeHmhe aJlepreHocTy riyTeHa. OBO MOriaBibe ce cacToju u3 yertnpu nenune (2.1.1.1-
4.), y IpBOj Cy OmIMCaHU OAaKTEPHUCjKU €H3MMHU IIOIMYT MPOJIMI-SHAONENTHIa3€e, y JPYroj mpoTease
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nobujene OGakTeprjaMa MIICYHO-KHCEITMHCKOT Bpema, Y Tpehoj MpOTEONTUTHYKN €H3UMH TOPEKIOM
U3 IUICCHU U Y YETBPTOj LIEIIMHU ONHKCaHe Cy TPEHYTHO Mo3Hate Oakrepuje poaa Bacillus 3a koje je
YCTaHOBJHCHO JIa CY IPOIYLICHTH C€H3UMa KOjJH CE MOT'Y KOPHCTHTH 32 Pa3rpaimy IIIyTeHa.

VY nornasspy 3. IleHHIIa Kao U3BOP IJIyTeHA — KUTAPHUIIE KOje cajp:Ke IJIyTeH, MOTIOIIaBIbe
3.1. Crpykrypa W cacraB IMIIEHHYHOT 3pHA JeTalbHO je oOpahena (y 3 menuHe) TeMma
Kinacu(uKkanyje MpoTeHHA MOPEKJIOM M3 IIICHUIlEe, CTPYKTypa TIyTeHa Kao M HEroBa OCHOBHA
(U3NIKO-XEMHjCKa CBOjCTBA.

VY nornasiby 4. UMyHH 0AroBop, HeJnjayHa U octaje 00JiecTH M3a3BaHe YHOCOM IUIyTeHA, y
JIBa MOTIIOTJIaBJba je oOpal)eH MexaHW3aM HaCTaHKa UMYHOT OJIrOBOpa W AC(PUHUCAHU CY TOKCUIHH
nentuau riayreHa (4.1.). Onucann cy u EJIMCA uMyHOTECTOBH KOjU Ce KOPUCTE 3a ojpehuBame
caJiprkaja riiMjaiHa Ka0 OCHOBHOT ajiepreHa riyrena (4.2.).

VY nornasspy 5. IlpeTpeTMaHu IIyTeHa U BUXO0Be IJIaBHE KAPaKTepPUCTHKeE JaT j€ CBEOOYyXBaTHU
Iperjen TPeHYTHO mHocTojehnx Merona ONmMCaHuX y JUTEpaTypu 3a TpeTMaH IJIyTeHa y LHJbY
CMamekha HEroBe aJlepreHoCTH. Y moTnoriaBky S5.1. MukpoTamacHO 3paueme JeTajbHO je
aHaiu3upaHa moctojeha auTeparypa W Jocajalliikba JOCTUTHyha y NpUMEHHM MHUKPOTaJacHOT
3padema y IUJby CMamema aJIepreHux enurona riayTeHa M edeKkTa Koju HMMa Ha TeXHO-
(yHKIIMOHATTHA CBOjCTBA MTPOTEHHA.

VY noriasiby 6. MozesioBame npoleca 1 MeTo/1a 03MBHUX noBpmunHa — Box-Behneken mopneu,
y mornornasiby 6.1. Box-Behneken nuzaju u3BpIeH je TCOpPHjCKHM Mperyie[] MPUMEHE METOJe
OJI3UBHUX MOBPIIIMHA 32 ONTHMH3AIN]y MTPOIECHUX MTapaMeTapa, a JaTte Cy U jeqHadnHe MO/Iena.

VY nornaspy 7. Mukcoad anaausa, notnoriasiby 7.1. McnuTuBame peosomKuX ocoOMHA TecTa
nmoMohy Mwukcomaba mar je mperyies JuTepaType, TEOPHjCKE OCHOBE HEOMXOAHE 3a TyMaudeHe
pesynrata nobujenux momohy Mixolab®-a, ocHoBHM mpoTokon ypehaja momohy Kor ce HCIHTY]y
peoJIonike 0CoOOMHE TecTa Koje y ceOM caip>Ku TTyTeH.

[TornaBpe 8. ExcnepuMeHTaJHM 1€0, CACTOjU CE€ OJ JBa MOTHOrIaBiba u To: 8.1. Martepujanu u
UHCTpyMeHTH U 8.2. EkcnepuMeHnTaniHe MeTozie. Y MOTnoriaBjby 8.1. MOMUCAaHU Cy CBU €H3UMH,
XEMHUKaJIMje ¥ HMHCTPYMEHTH KOpPHIINEHH y EKCIIEPUMEHTAIHOM panxy. Y TOTIOrIaBiby 8.2.
JIeTaJbHO Cy OIMCAaHE CBE NMPUMEH-CHE SKCIIEPUMEHTAIHE METO/Ie ca oJroBapajyhum pedepenunama.
VY 0BOM MOTNIaBJbY ONMCAHO je cienehe: ceneKiyja 1 CKpHHUHT MUKPOOpPraHu3amMa KOjH MPOAYyKYjy
SH3HMME Ca IOTCHIIM]aJJHUM JISjCTBOM Ha EIUTOIIE TIyTeHa, IIPOU3BO/Iha EH3MMa oMohy ogabpaHor
MHUKpOOpranusMa cyOMep3HOM QepMeHTanujoM, oxapehuBame MNPOTEOIUTHYKE AaKTHBHOCTH
I0OWjeHOT €H3MMCKOT Ipernapara Kao M aKTHMBHOCTH crierduyHux mporeasa. [lare cy merone 3a
onpehuBame caapkaja mporenHa no Kjemnmamy u JlopujeBa merona. JlaT je mpoToKos TpeTMaHa
y30paKka y MHUKPOTaJIacCHOM DPEaKTOpy MOJ| KOHTPOJHMCAHHM YCIOBMMAa Ka0 M KOHBEHIIMOHAIHOT
TOIUIOTHOT TPETMaHa U €H3MMCKE XUAPOJIN3e Y MIapKHOM €H3UMCKOM peaktopy. IlpencraBibenu cy
KMHETUYKH MOJENH KOjU Cy KopumiheHM 3a omucame EH3MMCKe peakuuje U oapehuBame
KMHETHYKHX TlapaMeTapa peakiuje XuApoiu3e poTenHa. Jlare cy Merone KBaHTH(UKaIMje
pPEaKTUBHHX EIHTOIA TIyTeHa, ojpehuBama eMynaryjyhux cBojcraBa, KamanmureTa M CTaOMIHOCTH
neHe. AHTHOKCHIATUBHA aKTUBHOCT y3opaka oapelhena je momohy 1) ABTS paaukaickor KatjoHa,
2) xenupameM joHa Mertana W 3) Heytpamusauujom DPPH pamukana. Jlara je wetoxa
KBaHTU(UKAIM]je YKYMHUX U PEAKTUBHUX CYJI(QXUAPUIHUX Tpyna y MOJEKYyJdy TIJIyTeHa,
uHopapsene cnekrpockonuje - FTIR, SDS-PAGE enexkrpodopese kao u oxapehusama
MOBPIUIMHCKOT HamoHa M 3eTa mnoreHuujana. Ilpopun xuaponmsara onpeheH je mHpuUMeHOM
peBepcHo(dasue Teune xpomarorpaduje (RP-HPLC ananusa), 10K Cy peosolika CBOjCTBA HATUBHOT
¥ MomuukoBaHOr IIyTeHa onpehena Mixolab® amamusom. Jlate cy u MmeTozme 3a onpehuBame
AHTUMUKPOOHE aKTMBHOCTH XUAPOJIM3aTa, (paKIUOHUCAA XUIPOJIN3aTa, ONTUMHU3ALIM]€ TOCTYNKa
XMJIPOJIN3€E MIIEHUYHOT OpalrHa Kao U cTaTUCTUYKa 00paja eKCliepUMEHTATHIX 0JaTaKa.

[Tornassbe 9. Pedyararn m AMCKYyCHja cacToju ce O]l degem Nomnoz2nassd, ajbe MOJebeHUX Y
oarosapajyhu Opoj menuHa y ckjiaxy ca oOpaJoM M aHAJU30M IOCTUTHYTHX pesyinrata. Y

4



nomnoziaénsy 9.1. U3N0XKEHU Cy MOCTUTHYTH EKCIIEPUMEHTAIHU pe3yJTaTh KOju ce OJHOCE Ha
o1abup MPOU3BOJHOT MHKPOOPraHU3Ma 32 MUKPOOHMOJIOIIKY (hepMEeHTalHjy y HHJbY IPOH3BOJIIHE
MPOTEOJIMTUYKOT €H3UMa KOjH MMa MOTryhHOCT na xuaposusyje riyreH. O6pahenu cy pesynrartu
KOjU Ce OJHOCE Ha yTHUIAj cacTaBa XpaHJbHUBE IOJUIOTE HA MPOM3BO/bY €H3MMa Kao W ytuuaj pH
BPEIHOCTH Ha MPOU3BO/AIY M aKTUBHOCT J00MjeHe mpoTtease. Y nomnoenassy 9.2. MpUKa3aHU Cy
pe3yaTaTh MpeTMMHHAPHUX HMCTPAXHBama HAa MOJEN NPOTEHHY TIIIyTeHy. AHAIM30M IOJaTaka
N00MjeHNX y OBOj (ha3W EKCIEPUMEHTATHOT pajia YCIENIHO je W3BEIEH 3aKJby4aK O KOJMYUHU
HEOITXOHOT CYTICTPaTa M €H3UM-CYIICTPAT OIHOCA HEOIIXOAHUX 32 YCICUIHY XUAPOIU3Y IIIyTeHa. Y
nomnoziasny 9.3. MukpoTallaCHH M TOIUIOTHH TPETMaH, U3BPIICHA je IeTaJbHA aHaTN3a JT001)jeHIX
eKCTIIEpUMEHTAIHAX TOoJaTaka KOju ce THUYy yTHIaja OBa JBa TpeTMaHa Ha KOH(OpMauujy u
calipikaj aJlepreHrX enUToNa riIyTeHa. Y OBOM IOTIIOTIIaBJbY JaTa je aHajlu3a yTHIaja TOIUIOTHOT U
MHKPOTAJACHOT TpeTMaHa Ha HATWBHH TIYTEH, MPU YeMy Cy oOpal)eHu mojaiy Koju ce OJJHOCE Ha
yTuiaj omabpane cHare mukpotamaca (200-800W) m Temmeparype. YTHIIQ] MUKPOTaIacHOT H
TOIUIOTHOT TPETMaHAa Ha aJepreHe eMUTOIe TIIyTeHAa H3paXKeH je MPEKO PEeNaTHBHOT caapikaja
rIlyTeHa HaKkoH ojabpaHux TpermaHa. JlogaTHa oOjalimema Cy JaTa Kpo3 aHalu3y YKYNHUX U
PEAKTUBHHX CYJI(PXUIPUIHUX IPyNa y TpETHPAHUM y3opiumMa. M3Benenu 3akspy4nu yrnopehenu cy
ca TPEHYTHO JOCTYIMHOM HAy4YHOM JIUTEPaTypoOM, U JIaTO je OO0jallmkeme TPEHYTHOT Mpobiema
KOHTpOJIE TpoIeca W HEeJ0CTaTKa MPOIECHUX MOAaTaka OMUCAHUX Y JUTEPATypu. Y NOmMnocnassy
9.4. EH3uMCKa XHUIPOJIA3a U hEeH YTHIA] HA CMAKkEmke Ca/ipikaja ajlepreHa rIIyTeHa ONrcaHe Cy TpU
nenmuHe. [IpBa ce Tuye yTHIaja MUKPOTAJACHOT TpeTMaHa Kao MpeTpeTMaHa 3a EH3UMCKY
xunponnsy. OBje je HacTaBJbeHO HCTPAXHMBAKE MPHUMEHE MHKPOTAJacHOT TpeTMaHa Kao
npeTpeTMaHa 3a XHIPOJIM3y KOMEPIHjaTHIM €H3UMOM AJTKana3oM y IHJbY J0OHjamka XHIpoJIn3aTa
CMamEHUX aJepreHuX BpeTHOCTH. McnuTaHa je ceprja eH3UMCKHX XUAPOJIH3a ca MHUKPOTAJIaCHUM
IpeTpeTMaHNMa PA3IMYUTHX CHara Kako OM ce JeTajbHHje ONMCA0 yTHIA] HAa TOK XHIPOJU3E U
MPOM3BOIbY XUAPOIN3aTa Ca CMAEHUM CaJIpikajeM ajlepreHux enurona. HakoH Tora n3BpiieH je
o1abup HajeukacHujer MukpoTagacHor nperpermana (200 W) 3a mocTynak eH3MMCKE XHIPOJIN3E
y IHJBY MIPOM3BOE XUIPOIN3aTa MPOTEHHA Ca CMAkbeHUM aJIepPreHUM caapikajeM U yHarpeheHuM
(yHKIIMOHAJTHUM CBOjCTBUMA.

VY cnenehoj nenwHM 1aTo je 00jallbehe pe3yniTara eKCIEPUMEHTAIHOT paja KOju Ce OJHOCH Ha
SH3UMCKY XHUIPOJHU3y NpPOTEHHA MIICHUYHOr OpallHa, Ta4yHUje MPOTCHHA OpaliHa y MPHCYCTBY
VIJbEHUX XHJIpaTa MPUMEHOM HCTOI €H3MMa. EKcriepuMeHTallHa TOCTaBKa je Ouia TakBa Jia Cy
UCIHUTaHE YCTHPH pasnuuute KoHieHTpanuje cymcrpara (5-20% (w/w)) mpu oapelheHoM eH3UM-
cyrncTpat ogHocy. JlaTo je mopeheme mo0ujeHrx pe3yitaTa ca JJOCTYITHOM Hay9HOM JIUTEPATypOM U
MOCTUTHYTH pE3yJTaTd Cy Yy CKJIaay ca pe3yidTaTiMa MOCTUTHYTUM ca JPYTMM CH3HMCKUM
npemnaparoM. V3BeJeH je 3akJbydak Jia je MPUCYCTBO YIJbEHHX XUJpaTa UMaJIO MO3UTHBAH YTHIIA]
Ha TOK CH3MMCKE XHJIPOJIM3e, YUME Cy MPOTCHHHU YCICIIHO MOIM(HUKOBAaHHU, a HLUXOBAa CBOjCTBA
OYyBaHa WK yHarpeheHa.

VY 1pehoj uenuHM onMcaH je MOCTYNaK XUAPOJIM3€ MOJEN MPOTEHHA, HATUBHOT TIIyTeHa, EH3UMOM
IIponasza. OBa nenuHa ce 0aBU EKCIIEPUMEHTATHO-TEOPUJCKUM JI€JIOM IPHUMEHE OBOI €H3HMMa C
003MpOM J1a ce OBaj €H3UM KOPUCTH INPHMApHO Y IHMjarHOCTHYKe cBpxe. M3BepeHH 3aKipydnu
yKa3yjy Ha TO Jia 0Baj €H3UM, JA0JaT y BehuM KOHIIEHTpallijama, yCIIEIIHO Jiellyje Ha NeNTUIHE Be3e
YHyTap HaTHUBHOI TJIyT€Ha, YUME YCHEIIHO CMamyje ajlepreHHd MOoTeHuujan. Y nomnocnasmy 9.5.
CTtpyKTypHE IpOMEHe, JaTa je ONIIMPHMja aHajdu3a CBUX CTPYKTYPHHMX MpOMEHa XHJpOJM3ara
rinyreHa (Ankamnazom u IIpoHasoM) M mporenHa miieHHMYHOr OpamiHa (AJkana3oM) Merojaama
ONHCaHUM Yy €KCIHEpUMEHTAJIHOM Jely. Y CKIaay ca THUM, 3a CBAaKU OJ JOOMjEHHX XHJpOJM3aTa
UCIHUTaHE Cy NPOMEHE CEKyHJapHEe CTPYKType HpoTenHa. MeToioM JeKOHBOJIyLHje J00MjeHHX
cnektapa momohy FTIR ananuse neraspHUje Cy ONHMCAHU ENEMEHTH CEKyHIApHE CTPYKType
aHaIM3MpaHuX nporenHa (a-xenukc, f-mode, jesrpa). [Ipumenom SDS-PAGE enekrpodopese
UCIHUTaHU Cy eNeKTOphOpeTCKU MpopMiId CBUX XUAPOIU3aTa, Ca IIMJbEM Jla Ce YCTAaHOBM Jia JH je
JIOILIO 10 JeHaTypalyje WU arperaiyje MojeKysia npoTenHa. Pe3ynratu oBux aHaiausza AUPEKTHO
Cy JIOBEJICHHM Yy Be€3y ca HU3MEPEHUM pEJaTHBHUM CaAp)KajeM aJepreHuX eNnuTona TIIyTeHa.



MepemweM arperaiiMoOHUX KapakTepUCTUKA XHUIPOJIU3aTa TIyTeHa U MPOTEHHA IMIIICHHYHOr OpamrHa
uBpuicHO je mopeheme pacnopene BenuunHe a00MjeHumx uectuia (d, NM) ka0 W HUXOBOT
Haenektpucamba (MV). Ha ocHOBY OBHMX MMojaTaka HW3BEACHH CY 3aK/by4IlM O MOTCHIIM]ATHO]
MPUMEHHU OBHX XHUIpOJIM3aTa 3a (opMupame CTabMIHUX PacTBOpa KOjU HE MOMJICKY arperanuju. Y
nenuHu koja ce 06aBu RP-HPLC anammszom nobujenux y3opaka, MOTBpheHHM cy pesyaratu u
MPETXOAHO U3BEACHU 3aKJbYUIH MTPUKA3aHH EIEKTPOPOPE30M.

Y nomnoenaswmy 9.6. AHTHOKCHIATHBHA W (PYHKIMOHAJIHA CBOjCTBA MPOTCHHCKHX (pakiuja
rilyTeHa MOJU(PUKOBAHUX EH3MMCKHM ITOCTYIIIMMA W MHUKPOTAJIACHUM TPETMAHOM, JIETaJbHO CY
OIMCaHa TEXHOJOMIKO-(DYHKIIMOHAIHA W aHTHOKCHIATHBHA CBOjCTBA MOOWjEHUX Xuapoym3ara. Y
CBMM IIeJIMHAMA ONICAHH Cy HHeKcH emyryjyhux axrusaoctu (EAI, m?/g), unnekcu emynryjyhe
crabunnoctu (ESI, h), xananuter u crabunnoct nene (FC, FS, %), anTHOKCHIaTHBHE aKTUBHOCTH
(%) npema ABTS™ u DPPH pamukanuma, xemupame jona merana (%), xkao u 1Cso (mg/ml)
BPEHOCTH OBUX AaKTUBHOCTU. Y nomnoenaesmy 9.7. AHTUMHKpOOHa CBOjCTBA XHJApOJIM3aTa
MPOTEHHA TIyTeHa MOTU(PHKOBAHUX €H3UMCKHM TIOCTYIIIMMA U MHKPOTAJIACHUM IPETPETMAHOM,
MPEJCTaBJbEHN Cy pe3yiTaTH HCIUTHBamka MOTyhHOCTH JOOMjeHWMX XHIpoiu3aTa TIyTeHAa U
npoTerHa OpalliHa Ja Jeiyjy aHTHMHKPOOHO Ha cTaHiapaHe Tpu Kyiurtype marorena (E. coli, P.
aeruginosa i S. aureus). Y nomnoenasny 9.8. MonenoBame €H3UMCKE XUAPOIM3E MpuMeHoM BoX-
Behnken ekcnepumenTanmHOr IUTaHa, gaTH Cy pPE3yNTaTH ONTHMHU3AIMje MpOIeca CH3UMCKE
XUAPOIHN3e TIICHUYHOT OpamiHa MoMohy MeTone OJI3WBHUX MoBpinuHA. OO0jalimeH je yTHUIa]
yJla3HUX MPOIIECHUX mapamerapa (PH, remneparypa, eH3UM-CyIICTpaT OJHOC, KOJIMYHWHA CYTICTPaTa)
Ha TOK €H3UMCKE XHIPOJIU3€e, peaTUBHU caapkaj riayreHa,kao © ABTS™ u MICA aktusHOCTH. Y
nomnoenassy 9.9. Mukconad ananusza, obpaljleHu cy eKcrepuMEHTaaHH pe3yliTaTH 100ujeHu
nomohy Mixolab®-a. Tlpumenom xuapomusara nmeHndgHOT OpamHa 15% (W/W) kperpaHa je 3ameca
ca Oe3rIyTeHCKHUM OpamHoOM u TpaheHo je meT KJbyYyHHX IMapamerapa 3a oapehuBame ocoOmHa
tecta (C1-5), a moTOM Cy JeTaJbHO aHAIM3UPAHE BUXOBE Mel)yCOOHE 3aBHCHOCTH.

[Tormasspe 10. 3ak/byyak 1aje CyMapHO HajBaXHH]E 3aKJbYUKE M PE3yJITaTe KOJH Cy MOCTUTHYTH
TOKOM H3pajie oBe aucepramuje. Y mornasby 11. JluTeparypa nart je crucak JguTeparype Io
Mpe3uMEeHnMa MPBUX ayTopa, a y noriasbuma 12. Cnucak ciauka u 13. Cnucak Tadesia HaBeIeHU
Cy Ha3uBU CIHMKa U Talena Mo peAocieny MojaBbiBamba y TEKCTY ca HyMepallljoM CTpaHe Ha KOjoj
ce Hajase.

3. OIIEHA IUCEPTALINJE

3.1. CaBpeMEHOCT U OPUTHHAIIHOCT

[Topact nonynanuje npahen je cBe BehuMm 3axTeBUMa y HOTJIEAY Pa3HOBPCHOCTH M JIOCTYIMHOCTH
npexpaMOeHuX mpousBojaa oxapeheHux KBamuTeTa. TEXHOJIONIKO HHKEHEPCTBO j€ MOCIEABUX
roJvHa CYO4YeHO ca mnpoOJeMOM TMpOoHalaKemha HOBHX W yHanpehuBameM TpaJuIMOHATHUX
npexpaMOeHUX MPOU3BOJA Ka0 U Pa3BOjeM €KOHOMCKH OJP)KMBUX IOCTYIIaKa MPOU3BOILE Y BUILY
yTpOILIKa eHepruje, XeMuKanuja u Boje. JKurapuiie npeicTaBibajy OCHOBY JbYJICKE UCXpaHE, UMajy
BEJIMKH 3Hayaj y arpOMHAYCTPHUjH U MIPEJICTaBIbajy jelaH 0] OCHOBHUX M3BOPA MPOTEHHA Y UCXPAHU
yoBeka. [lmeHnuHo OpamHo je Ooraro MpoTeMHMMa M HMMa HIpUMEHY Yy pa3sHUM TIpaHama
npexpamOeHe MHIYCTpUje, JIOK INIyTeH KOjU ce cacToju of (pakuMja TIUjaguHa M TIIyTEHUHa
IpeJCTaB/ba TIJIABHU CIOPEAHU IPOU3BOJA MHIYCTpUje CKpoOa, IITO ra YMHHU jeTUHUM M JIaKO
JOCTYIHUM cyncTparoM. [nyTeH je OoraT eceHIMjaJHUM aMUHOKHMCEIMHama M OH 00e30ehyje
HYTPUTHUBHY BpPEJHOCT Y TOM morjieny. Takolhe yTuue Ha peojolIKa CBOjCTBA TeCTa, Y BUIY
€JIACTUYHOCTH, KBAJIUTETA ME€UYCHa, JaYMHE IPOTEMHCKE MPEXKE U CIIOCOOHOCTH 3apKaBarba BOJE Y
npousBoanMa. ['yTeH ce opmupa 10JaTKOM BOZAE Y MPOTEUHCKY CMENIY KOja Caap KU IITyTCHHHE
rnyjaaune. Konzymanyja riyTeHa Moske yTHIIATH Ha 3JpaBCTBEHO CTamke MHIUBHUAYa OCETJbUBUX HA
onapehene ¢pakuuje riIyTeHa, 4YuMe je yrnoTpeda CHUpOBOr TiyTeHa orpaHuueHa. EnnMuHanujom
TJIyTeHa Kao TJIaBHOT MPOTEHHA U3 MpexpaMOeHUX MPOM3BOJIa CHUXKaBa Ce HyTPUTUBHA BPEAHOCT U
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HapyIllaBajy ceé CEH30pHa CBOjcTBA mpou3Boa. OBaKBU MPOM3BOJAM y CEOHM IMOCICAUYHO CaIpiKe
noBehaHy KOMMYMHY JOJATUX MAaCTH, YIJb€HHX XHUApaTa W aJuTHBa Kako OW ce odyBaia
TEXHOJIOIIKO-(DYHKIIMOHAJIHA W HYTPUTHBHA CBOjCTBAa INPOW3BOAA. EKOHOMCKa ompaBaaHOCT ce
OBHM IIOCTYIIKOM €JMMMHAIMje TJIyTeHa W3 MPOU3BOJA HapyllaBa, INTO HABOIU HHXKEHEPCKY
CTpYKy Ja mponalje HOBE alTepHATHMBHE M HCIUIATUBE METOJE 0o0paje TiIyTeHa WIM HpOTenHa
NIICHUYHOT OpaliHa Tako Ja 3aJpXe CBOja HYTPUTHBHA H (YHKIMOHAIHA CBOjCTBA, JOK
HUCTOBPEMEHO KMajy CMameH allepreHd IMOTeHIjal. Heku o] mNpemiokeHuX IMpHCcTyna 3a
MoaudHKaIMjy TIyTeHa ¥ IPOTEHHA OpalrHa orjieajy ce y MpUMEHH MUKPOTaJacHe SHEPruje Mo
KOHTPOJIMCAHUM YCJIIOBUMA WM y3 €H3UMCKY XHIPOJIM3Yy YuMe OM ce TMpOW3BeNd OMOAKTUBHU U
(GYHKIMOHATHO yHamnpelheHH MenTHIu TIIyTeHa W npoTenHa OpamHa. IlpumeHa komepiiwjamHOr
MPOTEOIMTUYKOT €H3MMa AJKanaase IIoKa3aja ce Kao OUIM4aH u300p 3a MPOH3BOIILY
O0MOaKkTUBHUX U (yHKIMOHANHO yHanpeheHux nentujga. C 003MpoM a cy ce A0CaJallmbe METOoJe
MUKpOTAJIACHMX TpeTMaHa Oa3upajie yYriaBHOM Ha OOWYHHM KyXHEGCKUM MHKPOTAJaCHUM
nehaumama 6e3 MOryhHOCTH KOHTHHYaJIHOT MEIIalkha TOKOM 3pauerma U KOHTpOJIE TeMIEepaTrype u
NpUMEHEHE CHare, NMPHUMEHAa MHKPOTAJIaCHOT PEaKTOpa y CBpXE NPOHM3BOIEC OMOATKBUHHX
nenTuaa yHampeheHWX CBOjcTaBa M CMameHUX allepreHHX BPETHOCTH TpEeACTaB/ba 3HaYajaH
HCKOpPaK y 00JIaCTH MCTpakuBamba MUKpOTajacHe Mojaudukanuje riyreHa. Pesynratuma koju cy
OCTBapeHW W TMyOJWKOBAHM TOKOM H3pajieé OBE IUCEpPTAIHje NaT je 3HavajaH JOMPUHOC O0JbeM
pasyMeBamy M TyMauemy MPOMEHa HACTAINX YHYTap CEKyHAapHE CTPYKType MOJIEKyJa TPUMEHOM
MUKPOTAJIACHOT 3padera [0/ KOHTPOJHMCAHUM YCJIOBHMAa. EH3UMCKH TIOCTYINaK XHAPOIU3E
MIIEHWYHOT OpalrHa TMpeacTaB/ba APYrd 3HAYajaH JOMPUHOC METOMOJOTHJU MOJU(HUKAIIN]je
MpoTerHa OpallHa ca IMJBEM IPOU3BOAIE XHIPOJIM3aTa CMamEHUX aJlepreHuX CBOjCTaBa M
yHanmnpeheHnx OMOaKTUBHMX W (PYHKIMOHAJIHUX CBOjCTaBa. XUIPOJIM30M MIIEHUYHOI OpallHa
Moryhe je ocTBapuTH TPOM3BOABY XHAPOJIM3aTa MPOTEHMHA Y BUIY OHMOAKTUBHHX NEeNTHAa 0e3
notpebe 3a MPETXOJHHM YKIalkhameM CKpoOHMX Marepuja. [1oCTynmKkoM €H3MMCKE XHIIPOJIn3e
nomohy Amnkana3ze moryhe je TmpBO IUPEKTHO JEIOBaTH HAa MPOTEHHCKE (pakiyje AOCTyIHE Y
MPOTEHMHCKOM OpatiHy, 0e3 ynorpede MOAaTHUX XEMHUKIIH]ja 3a YKIamamke CKPOOHUX Marepuja. Y
OBO] AWICEpTallMji, HA OCHOBY HallleT YBHUJA Yy JUTEPATYpPY, MPBH MYT j& OMHMCAHO JICJCTBO €H3MMa
[IpoHaze Ha IIIyTEeH, HEroBa CIIOCOOHOCT 3a MPOU3BOJHY OMOAKTMBHUX MENTHAAa yHampeheHux
CBOjCTaBa, YMME je JlaTa OCHOBA 3a Heka Oyayha ucTpakuBama Ha TeMy MOJAU(HUKAIIHUje TIIyTeHa U
noOujama MpOU3B0/Ia ca J0IaTHOM BpeaHomny.

3.2. OcBpT Ha pedepeHTHY U KopuithieHy JIUTEPATYPy

[TpunukoM m3pane NOKTOPCKE AMCEpTalUje KaHIWOAT je W3BPIINO JeTajbaH Iperiel M aHalu3y
TPEHYTHO JIOCTYITHE HAy4YHE ¥ CTPyYHE JIUTepaType U3 00IacTu Koje Cy y BE3U ca TEMOM JOKTOPCKE
mucepranyje. Llutupamem 239 nureparypHux HaBoja oMoryheHa je JerajbHa aHaju3a npodiema y
Hay4HO] OOJIacTH W TIpeACTaBJbame JOOMjEHUX pe3yiTara eKCIepUMEHTAaTHOr pana. llutupana
Hay4Ha U CTPYYHA JIUTEPaTypa Cce CacToju O] paaoBa MyOIMKOBAHUX y BPXYHCKHM MehyHapoHHM
Y4acoNMCHMA M KibHraMa. AHaJIM30M TPEHYTHO mocTojehux mpobiema u pemiema AaTH Cy OCHOBHH
MOCTYJIaTH 33 WCTPaXHBamba CIPOBEAEHA Yy OBOj JOKTOPCKOj nucepranuju. Ha ocHOBY
o0paznoxema MpHjaB/beHe TeME JIOKTOPCKe JrcepTalyje, nperieaa JuTepaType KopuiheHe TOKOM
UCTpaXMBamba M 00jaBJbEHUX paJloBa KaHIU1aTa €BUJICHTHO j€ MT03HaBambe 001aCTH UCTPAKUBAHA U
aKTYeJIHOT CTama y 0BOj KOHKPETHO] O0JIaCTH.

3.3. Onuc u AJJICKBATHOCT NPUMCHCHUX HAYYHUX METOJA

OBoM muceptanujoM oOyxBaheHa je MPOM3BO/AKA XUAPOIU3aTa HATUBHOT TIIyT€HA U XUIPOJIM3aTa
npoTerHa OpalliHa ca MOOOJBIIAHMM TEXHOJIOIIKO-(DYHKIIMOHAIIHUM CBOJCTBUMAa M CMambCHUM
caJp)kajeM aJepreHux emuTona MeToJaMa ONMCAaHUM Yy TpHjaBH JOKTOPCKE JucepTaluje.
ExcnepumeHTanHe aHanu3e Cy CrOpoBeleHe KopuuthemeMm oarorapajyhux — caBpeMEHHX
AQHAJMTUYKUX MHCTPYMEHTAJIHUX METOJa Yy OpPUTMHAIHO] WM MOAu(UKOBaHO] (opMH U3
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muteparype. OOpazoM M aHaIM30M M IMojaTaka MoMohy IOCTymHHX co(TBepa MpHUKa3aHH Cy
pe3yaTaTh eKCIEPUMEHTAIHOT paja. MUKpOTalacHH TpPEeTMaH BpIIEH je moMohy MUKpOTalacHOT
peakropa (Anton Paar Monowave 300, Anton Paar GmbH, Autrija) moa KOHTPOJHUCAHUM
ycnoBuMa. EKCIIEpUMEHT je BpIlieH IPUMEHOM Pa3InYUTUX CHAra MUKpOTaiaca v MpH pa3indyuTHM
Temneparypama. EH3MMCKa peakuuja XHUIpOJU3e HETPETHPAHHMX Y30paka Kao M MHUKPOTAIACHO
MPEeTPETUPAHUX TPOTEHHA TIyTeHAa W3BEACHA je y MOYeHO] (a3u HCTPaKHBAKA Yy IMIAPKHOM
peakTopy ca TpOIEIePCKOM MEMIAINIOM, Ca ayTOMaTCKOM KOHTPOJOM Temmeparype u pH
BpenHocTH. TOK M KMHETWKAa EH3MMCKE XHIpOJM3e MpoTenHa OemaHiera mpaheH je MepemeM
crenena xuaposuse (pH-crat MeTomoM), a OH je MPONMOPIMOHATIAH KOJIMYMHHE (-aMHHO Tpyma Koje
ce ocio0oZe y TOKYy peakinHje M KOJIWYMHHM YTpouleHe 0a3e 3a ojpxaBame KoHcTaHTHe pH
BpenHocTH. KBaHTH(uKanuja peakTHBHHX €NUTONA TIyTeHa BpIIeHA je TMOMONy WMYHO
xommetutuBHOT ELISA Tecta (RIDASCREEN® Gliadin Competitive, R-Biopharm, Darmstadt,
Nemacka). [Ipumenom oBor tecta onpelyje ce caapxaj IiiMjaziuHa y Y30pKy U Ha OCHOBY TOT
moJlaTKa Ce JI0JIa3d JI0 TPOIEHE O KOJMYMHU MPUCYTHOT TIyTeHa y Y30pKy. Jlasee, pacmoxmerna
MOJIEKYJICKE Mace MOOHMjeHHX XHUApOJM3aTa MPOTEHHAa HATHBHOI TIIyTEHA M TPOTEHHA OpamrHa
onpehena je momohy SDS-PAGE enekrpodopese y jeqWHHIN 3a BEPTHKAIHY EICKTpodopesy
(Hoefer™ Mighty Small™ Il Mini Vertical Electrophoresis System, GE Healthcare Life Sciences,
SAD). VYarpaduntpaiioHO pa3jBajarbe XHIpPOJHM3aTa TJIYTeHa W3BPIICHO je KOpHUIIhemeM
yntpaduiTpaione yamie ca MarietHuM MemameM (Millipore Corporation, Bedford, MA, SAD) u
onrosapajyhux mem6pana Benuuuna nopa 30, 10, 3 u 1 kDa. HMcTto Tako npuMemeHa je peBep3HO-
daszHa xpomarorpaduja Bucokox neppompmancu (RC-HPLC) nmpumenom Nucleosil® C-18 komowe.
[IpoMeHe y CTPYKTYpH MHKPOTAIACHO TPETHPAHWX Y30paka, Kao W XUApOjH3ara TIyTeHa W
MIICHYHOT OpalllHa OKapaKTepUCaHe Cy MEPEHEM CPE/Iihe BETMUNHE YECTHIIA, FhIIXOBE PacIioiene u
MOJIUIECIICP3HOT MHJICKCA, 3eTa-MoTeHIrjana momohy Zetasizer Nano ZS (Malvern Instruments).
IIpomeHe y CTpYKTypH INIyT€Ha, Ipe€ U HAaKOH MHUKPOTAJIACHOI TPETMAaHa U €H3UMCKE XHUIPOJIU3E,
MIIEHWYHOT OpalrHa mpe ¥ HaKOH €H3MMCKE XUAPOJIM3e, MepeHH cy nmomohy crnektpomerpa Nicolet

iIS10 (Thermo Scientific™, Inc) y o6mactu amuza | (1600-1700 cm'l), amuma Il (1510-1560 cm'l) i

amuma 111 (1200-1300 thl). AHTHOKCHJIaTUBHA aKTHBHOCT XUAPOIM3aTa u/Win (ppakiyja menTuaa
j€ HCIUTaHa CHEKTPOPOTOMETPHJCKMM MEpPEHEeM CIIOCOOHOCTH XHUApojiu3ara Wik (pakmuja
nenTuaa Jga peaykyjy 2,2-mudenunn-l-nukpuixuapasun pagukan (DPPH), 2,2'-a3uno-6uc(3-
eTUIIOEH30THA30IMH-6-CyIPOHCKY KHCenuHy) pamukaincku katjon (ABTS™), xemupajy Meranne
jone (joHe rBokha). AHTUMHKPOOHA aKTHBHOCT XMIPOJIM3aTa MCIUTAHA j€ CTaHAapaHuM in Vitro
TECTOM - METOJOM audy3uje Ha arapHoj MOIO3M. AHTUMHUPKOOHA AKTHMBHOCT j& H3paKeHa
neuHUCameM IMUpPHUHE 30HE WHXUOWIMjEe MUKPOOHOJIOIIKMM TECTOBHMA CIIPOBEACHUM Ha ['pam-
nosutuBHOM (Staphylococcus aureus ATCC 25923), I'pam-nerarusaom (Escherichia coli ATCC
25922) u ma kBaciy (Candida albicans ATCC 24433). Tepmo-MexaHHYKa CBOjCTBA OfabpaHOT
XeJbJANHOT MHTErPaIHOT OpamiHa cyrncrutryrcasor ca 1 u 5% HB 15% (w/w) xumponu3sara OpaiiHa
msBpimiena cy mnomohy Mixolab® (Chopin Technology, Francuska) ypehaja, mnpumenom
momudukoBanor Chopint mporokona. CBa HaBeleHa WCIUTHBamba H3BEJACHA Cy Ipema
OPUTHHAIHUM MM MOJU(UKOBAHUM METOaMa JOCTYITHUM Yy JIUTEPATypH.

3.4. IlpuMEeHJBLUBOCT OCTBAPEHMX pe3yJiTara

[Ipernenom 00jaB/beHUX AOCTYIMHHX JIMTEPATYpHHUX MOJaTaka U pe3yiTara 00jaBJbeHUX y OKBUDPY
OB€ JIOKTOPCKE JHCepTalije OCTBAPEH je MONPUHOC Yy MOryhHOCTH NpPUMEHE MHKpPOTaIacHOT
npeTpeTMaHa 3a Jo0Wjame XHApoiM3ara TIIyTeHa ca yHanpeheHHM CBOJCTBUMA M CMamEeHHUM
caJipkajeM anepreHux enuromna. Takohe Moryhe je NpUMEHUTH MUKPOTAJaCHU MPETPETMaH y LHIbY
no6ujama OMOJIOIKK aKTUBHUX MenTuia. Pesyntatu o0jalikbeHd Y OKBHPY OBE JUCEpTaluje Jajy
HAay4YHHM JIOTIPUHOC Yy TOTJIEAY JAEJIOBamka MHUKPOTAJACHOT 3pauyera M EeH3MMCKE XHAPOJIHM3€ Ha
CTPYKTypHE IpPOMEHE TIJIyTeHa, Kao IUTO Cy cajpxkaj CyI(QXUAPUIHUX TpyHa, CEKyHIapHE
CTPYKTYypE, 3€Ta MOTEHIMjalla, pachojiesie BeIUYMHE YeCTUIIa, ITO Aaje MOTYhHOCT yCIOCTaB/bamba



3aKOHUTOCTH Y HbUXOBOM JICIOBamby Ha TIIYTEH M 3HAYajHO PALMOHAIHUJU MPHUCTYN Y TOTJIEAY
npuMeHe pesynrara. Ha ocHOBY omaOupa cHare MukpoTanaca moryhe je edukacHO yTUIATH Ha
JOCTYIIHE pPEaKTUBHE emuTone TiyTeHa. @OpakIMOHUCAKHEM MHUKPOTAIACHO TMPETPETHPAHUX
XHAponu3ara riayreHa moryhe je m3nBojutu nentuane dpakiuje oapeheHe MOJEKylIcke Mace ca
yHarpeh)eHUM aHTHOKCHIATHBHUM CBOjCcTBMMA. JIuTeparypuu nperies yimyhyje Ha YNBCHUITY J1a ce
WCTpaXMBamka CIPOBOJEC HA MOJEN TNPOTEHHY, HATUBHOM TJIyTeHY, H30JIOBaHOM ojapehenum
XEMHJCKAM TIOCTYIIIIMMAa WJIA TPUMEHOM TpeneduHHCaHe CTaHAapIHE CMelie TiyTeHa. Y
JUTEpaTypyu HEMa MHOTO HAaBOJA JIa C€ Kao CYINCTPaT KOPUCTH CHPOBO IMIIEHUYHO OpairHo, 6oraTo
CBUM IPOTEMHUMA KOJH C€ HaJla3e y MIIEHUYHOM OpalrHy, a He caMO TJIMaJiHAMa U TIIyTeITHHUMA.
[TpumeHoM eH3MMCKe XUApOM3e AJKaaa3oM Ha MIICHWYHO OpairHo I00HMjeHH Cy OMOaKTHBHHU
NENTHIN CMAakbeHUX ajiepreHux BpenHocTd. OBO je jenaH oj 3HA4YajHUjUX pe3ysTara MOCTUTHYTHX
UCTpaXMBamkbUMa y OKBHpPY oOBe jauepranuje. [IpoTeMHM y CBOM HaTHBHOM OOJHKY, Kao W
XUAPONHN3aTH JOOMJEHU EH3UMCKHMM IMOCTYMIMMa ca WK 0e3 MpeTpeTMaHa Mmocenyjy onapehena
OMoJIOIIKAa M TEXHOJOMIKO-(DyHKIIMOHAJIHA CBOJCTBAa 3a NPUMEHY y O€3INIyTEeHCKHM 3aMecHMa.
Kpenpamem OHOIIOMIKA aKTHBHHUX MENTHIA ca OApe)eHOM JyKWHOM JIaHI[a MOTY C€ IPOU3BECTH
noceOHO JeduHUCAaHU NEeNTUIU 3a IpuMeHe Yy dopMmynanMjama MpPOU3BOJA KOJU 3aXTEBAjy
onpehena emynryjyha u meHuBa cBojcTBa. CMamemeM ajepreHOr MOTEHIMjalia MPOIIUpEHa je
majeTa TMPOW3BOJAa Yy KOjuUMa €€ MOTy NPUMEHUTH OBM OWOAKTUBHU TENTUIU OOTaTH
aMHHOKHCEIIMHAMa MTPOJIMHOM U TIIyTAMHHOM. XHUIPOJIH3AaTH MTPOU3BEACHN METO/IaMa TIPUMEHEHUM
y OKBHUPY OB€ JHICEpPTaIlMje C€ MOTY pa3MaTpary 3a Jlajby NMPUMEHY Y Oe3TIyTEHCKHM IPOU3BOIMMA
(kekc, macTa, Hamasu), PyHKIIMOHATHUM MPOU3BOMMa 00oraheHUM OMOAKTUBHHUM TNENTHANMA, aJId
M Kao TOTEHIMjaJJHU HOca4yu y O0O0JacTH WHXKemepcTBa TKuBA. ONTUMH3ANHjOM Iporeca
MPOU3BO/IE XHIpOJIM3aTa OpalrHa ca yHanpe)eHMM CBOJCTBUMAa M CMameHHM allepreHUM
MOTEHITMjaJIOM JO0H]jE€HHU Cy TOIAIM O ONTUMAIHUM YCJIOBUMA U BOXHUM IMapaMeTpuMa KOJH YTUUY
Ha caM TMOCTYINaK eH3uMcke xuaponuze. CBU JOOMjEHM XUAPOJIU3ATH HCHOJbUIM Cy MoBehaHy
AHTHOKCHUJIATUBHY aKTUBHOCT y mopelemy ca HaTUBHUM INIyT€HOM WJIM MIICHHUYHUM OpaIIHOM.
OBako yHanpeheHn OMOAaKTUBHM MENTHAN C€ MOTY YCIEITHO 0JaTh y (hopMyJianyje 3a IpuIpemy
onpeheHunx BpcTa Kekca, nacre, Kojaya, FpUCHHA.

3.5. O11eHa IOCTUTHYTUX CIIOCOOHOCTH KaHIMJaTa 3a CAMOCTAJIHH HAay4YHH paj

Kanmunar Weana B. I'azukanoBuh, mMacTep MHXEHEp TEXHOJOTH]jE, jeé TOKOM H3paje JOKTOPCKE
JHcepTalyje IoKa3ajla CaMOCTAIHOCT Y TpPeTpaKuBalby HAaydyHE JHUTEpaType, Kpeupamwy Hu
peaM3alju eKCrepuMeHara, kao u oOpanu pesynrarta. [Ipwimkom u3Bolhema ekcriepuMeHaTa
MoKasaja je M Ja BiajJa HayYHUM M HMCTPOKMBAYKUM METOJlaMa, Kao U Ja MoceAyje IMpaKTHYHA
3HamWa 3a caMocTajaH Hay4dHH paj]. Ha ocHOBY Jocajalimer aHrakoBamka U OCTBApEHUX pe3yiTara,
Komucuja cmatpa [a kaHauaaT TIOCedyje CBE KBaJUTET€ HEOMXOJHE 3a CaMOCTAJIHU
HAyYHOUCTPAKUBAUKH Pas.

4. OCTBAPEHHU HAYYHMU JONMPUHOC

4.1. IIpuka3 ocTBapeHUX HAYYHHUX AOIPUHOCA

Ha ocHoBy pe3ynrara 100MjeHHX y OKBUPY MCTpa)kMBama TOKOM H3pajie TIOKTOPCKE JucepTaluje
MOXKE€ C€ 3aKJbYUMTH Jla jé OCTBapeH JONPHHOC y O00JacTH yTBphHBama MEXaHHW3Ma JIeoBamba
MHUKpPOTAJIACHOT TpeTMaHa Kako Ha MpeuyuinheH riiyTeH (MoJes MPOTEWH), TaKko M Ha TIyTeH Y
peasTHOM CHUCTEMY, OJIHOCHO MIIEHUYHOM OpatHy. TpeHyTHO HUCY JOCTYIIHU JIMTepaTypHU MOJAlH
0 YTHUIIa]y MHUKpOTaiaca Ha CTPYKTYpPY M aJlepreHOCT TIyTeHa Yy KOHTPOJMCAHUM YCJIOBUMA, MpU
yeMy ce Mo/ipa3yMeBa Melllamke, KOHTPOJIa TeMIIEpaType, BpeMe TpeTMaHa Kao U MpUMEHeHa CHara.
Hexu o7 Haj3HaYajHUjUX HAYYHUX JONPUHOCA cy cienehu:



e [locTUTHYT je MOMPUHOC Yy pasyMeBamy MEXaHU3Ma JelIOBaka MUKPOTAIaca Ha CTPYKTYpY
rilyTeHa ¥ KoH(opMaiyjy anepreHux emurona. JleJoBameM MHUKpoTajaca JETEKTOBaH je
CMambEeH CaJipKaj peaKTUBHHUX EMHUTOIA TITyTeHa Y CBUM TPETUPAHUM Y30pILUMa, IPU YeMy je
nenoBambeM Mukpotasaca cHare 200 W 3aapxkano 39,65 + 1,69% mnouerHor aiepreHor
cajpxaja.

e VYTBpheHo je Ja je yTHIa] MUKPOTaJIacHOT TpeTMaHa Ha KOH(OpMaIlijy aJIepreHUX emUuToIa
peBep3uOMIIaH, OAHOCHO CaM MHUKPOTAJIAacCHU TPETMaH HHjE MOY3[JaH 32 TPAjHO CMAMbEHhe
aJIEPreHOCTH TIIyTEHA.

e VrBpheHo je Aa MHUKpPOTAIacHU TPETMaH TIIyTeHa YHarpelyje eH3MMCKY XHIPOIH3y Yy
norieny nosehama cTeneHa XUAPOIU3e, Al M AaHTUOKCHJIATHBHE aKTHBHOCTH IOOMjEHUX
XHJIPOJIA3ATA.

e VrBphena je kopenanuja usMel)y crerneHa €H3MMCKE XWJIPOJIW3E U AHTHOKCHUIATHUBHE
aKTUBHOCTH XHUIPOJHM3aTa Kao M CTEleHa XHUApoin3e M (YHKIMOHATHUX CBOjCTaBa.
VHanpehen je kamauuteT U CTaOMIHOCT TMEHE KOJ XHUAPOJU3ara KOJl KOJUX IOCTYIaK
€H3MMCKE XUPOJIN3€ HU]jE U3BPILECH JI0 Kpaja.

e VYTBpheHo je 1a KOMOMHOBAaHU TPETMaH KOjU Ce 3aCHUBA HAa MUKPOTAJIACHOM IMIPETpETMaHy U
napIMjagiHoj eH3uMcKoj xuaponusu mporeazom u3 Bacillus licheniformis (Ankanazom) je
MOY3/1aH TPETMaH y CMambUBamy CaJpkKaja TOKCHUYHUX CEKBEHIU IIyTeHa.

e MukpoTagacHH TpeTMaH mpahieH eH3MMCKOM XHIPOJHM30M PE3yJITOBAO j€ Y MPOTEHHCKOM
XHJIPOJIU3aTy TIYyTeHAa ca BHCOKOM HEraTHMBHOM BPEIHOCTH 3eTa moreHiujana, (-31,03 *
2,18 mV) koju ykasyje Ha (popmupame CTaOMIHUX pacTBOpa.

e MukpoTanacHu TmpeTrpeTMaH mpaheH EH3MMCKOM XHIPOJIU30M TIO3UTHBHO Jelyje Ha
MIPOU3BOIIbY IMENTHAA Mambux Mojekyackux maca (3—10 kDa) ca mosehanum adunuTeTroM
Ka Xelupamy joHa Fe?”.

e [lpumena enzuma Aukanase JIOMpUHENA j€ MPOU3BOIIBM XUAPOIU3aTa NpOoTerHa OpalliHa ca
yHanpeheHUM TEeXHOJIOMKO-(QYHKIIMOHATHUM CBOJCTBUMA M CMAamEeHUM  CaJpiKajeM
aJIEpreHUX eMUTOIa.

e VYTBpheH je MexaHM3aM €H3MMCKE XHJPOJU3€ Ha TIyTEH Y MPHUCYCTBY CKpoba y peasHoM
CUCTEMY.

e Emnsum, mporeaza u3 Streptomyces griseus (ITponasa), koja je mpBu myT KopuinheHa y
XHJIPOJIU3H TIIYTCHA, TI0Ka3aja ce Kao epuKacaH OMOKATAIU3aTOp Y XHUIPOJIM3H TIIyTeHA U
CMambehy Cajipikaja aJlepreHuX SIHUTOIA.

e OnrTuMmu3oBaHe Cy BpPCIHOCTH TIIPOLECHHUX IIapaME€Tapa TOKOM CH3HUMCKE XHUIAPOJIN3C
IIpOTCHUHA 6paIJ_IHa INpUMEHOM MCETOAC OA3MBHUX IIOBpIIWHA Yy IOIJIEAY ,I[O6I/Ijal-ba
XyAapoJjau3arta Ca CMambCHOM anepreHomhy Kao Hu YHaHpebeHI/IM AHTHOKCHUJAaTUBHUM H
PCOJIOIIKUM CBOjCTBI/IMa.

4.2. KpuTruka aHanuza pe3yarara HCTpakuBamba

[Ipernenom gocTymnHe TUTEpaType U3 00NACTH UCTPAXKUBAKHA EH3UMCKEe MOTU(UKALIje U CMabeha
aJlepreHor TMOTeHIMjaja TUIyTeHa, Kao U pa3MaTpameM pe3yirara JOOHjeHHX Y OKBUPY
UCTpa)KMBamba OBE JOKTOPCKE IHCepTallje, youaBa Ce J1a TMOCTUTHYTH PE3yATaTH Jajy 3HauyajaH
JONpUHOC TocTojehnM cazHamuMa. [IpruMeHOM HOBE METOJO0JIOTHje TpeTHpama TIyTeHa MoMohy
MUKPOTAJIACHOT peakTopa y KOHTPOJHMCAHUM YCIOBHUMA, ONTHMHU3AIM]OM EH3MMCKOT MOCTYIKa
XUAPOIU3e MOJEN NPOTEeMHAa W MpoTenHa OpaliHa, ychemHo cy yHanpeheHa QyHKIHOHalIHA
(cmocoOHOCT opMupama eMyi3rja, CBOjCTBA MEHEmha) U OMOJIONIKA CBOJCTBA (aHTHOKCHIaTHBHA
aKTUBHOCT), Kao M CMameHa aJlepreHa CcBojcTBa IiIyTeHa. DpakIiMoHHCakeM JOOHjeHHX
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XHJPOJIN3aTa JOOMjeH! Cy OMOAKTHBHHM MENTUAM OJpeeHMX MOJIEKYJICKHX Maca KOjU CE€ HCTUUY
CBOJUM aHTHOKCHJIATUBHUM akTHBHOCTUMA. CyIUIeMEHTaIMja XeJbJAMHOT Oe3rIyTEeHCKOT OpaliHa
I00MjeHUM XHUIpoJIM3aThMa MpoTeuHUMa OpalliHa JI0Besna je 1o yHanpehema peoomKuX cBojcTaBa
Ha OCHOBY aHanu3a nomohy Mixolab®-a. Pesynratu npousamum u3 oBe QucepTaIuje IpykKajy yBU
y MEXaHW3aM JeJOBama MHKpOTajaca Ha ajepreHe emnuTole TIyTeHa, HMXOBY JETEKIH]Y,
CTPYKTYpHY MOTU(HUKAIN]Y U aCTIEKTe MOTCHIIHjaTHEe MpuMeHe. Takohe mpou3BeIeH! XHIPOTH3aTH
poTerHa OpalllHa YCIEUIHO Cy NMPHMEHEHH Y PEaTHOM CUCTeMy 3a (opMmupame Oe3rIyTeHCKe
3aMece ca yHarpeheHHM TexXHO-(QYHKIMOHATHHM M OWOJIOIIKAM CBOjcTBMMa. Ha ocHOBy cBera
HaBEJICHOT MOXeE C€ 3aKJbYUYHTH Ja OBa JMCEPTaIlja CBOJUM pe3yJITaTUMa MpPeJCcTaBiba HCKOPAK y
MPAaKTUYHO) PUMEHH XHUPOJIN3aTa TIIyTeHA U OTBapa MOTyhHOCTH 3a Jajba UCTPaKMBamba Ha OBY
TeMy.

4.3. Bepudukaimja HayYHUX JOIIPUHOCA

Kanmunat UBana B. ["azukanoBuh je moTBpania pe3yiTaTe UCTpaKHBamba JOOU]EHUX TOKOM U3pajie
CBOj€ JOKTOpPCKE JucepTaiuje o0jaBJbHMBalkbeM pajoBa y dacomucuma MelyHapomHor U
HAIIMOHATHOT 3HaJyaja W CaoNIITeHhHMa Ha Mel)yHapoTHUM ¥ HAIlMOHATHUM cKyrnoBuMma. Kao mpsu
ayTop, pe3yiTare HCTpaXuBama y OKBHUPY OBE IUCEpTalje obOjaBuiIa je y JeaTHOM paay y
BpXxyHckoM MehyHapoaHoM daconucy (M21), jenHom pany y mehyHapoanom yacomnucy (M23), nsa
caomnuTema ca MelyHaponHor ckyma mramnaHa y usBoay (M34), jenHor caommTema ca CKyna
HAIIMOHAIIHOT 3Hauaja ITaMmaHoM y u3Boay (M64) u jemHOM paay y BpPXYHCKOM YacOIHCY
HanpoHajgHOr 3Hayaja (MS1). Ilopen Tora, Ha OCHOBY pe3yiTara JOKTOPCKE MAHMCEpTallnje
HaIpaBJhCH j€ MPOTOTHUI MPOM3BOJA KOjU je M3J0KeH Ha 65. MehyHapomHOM cajMy TEeXHHKE H
TexHnukux nocturayha y beorpamy m mramman je y katamory (HoBu Oe3riyTeHCKH MEKapCKu
MPOM3BOM O] MOAU(PHUKOBAHOT TMIIEHWYHOT OpammHa, Mrpaj 3a doBewanctBo! Hayka 3a cBe:
Katasor usnoxxoOeHne nocraske, Llenrap 3a npomorwmjy Hayke, 2023, ctp. 37, UICBH: 978-86-88767-
47-7). Kangumat ce 0aBHO HCTpaKMBAuKUM PaJoM Yy 00JAaCTH OHOXEMHjCKOT HHKEHEPCTBA U
OMOTEXHOJIOTHj€ CBE BpeMe TOKOM H3paje AUcepTaldje, Mpu 4emy je KoayTop joIl TpU paaa y
uctakHytoM MehyHaponHom wacomucy (M22), Tpu caommrtema ca MehyHapomHor ckyma
mTamnanux y uenund (M33), meTr caommuTema ca Mel)yHapoAHOT CKymna IITaMIIaHWX y H3BOAY
(M34), nBa pama y BpXYHCKOM YacONHCYy HamuMoHaidHoOr 3Haudaja (MS51), 2 caommTema ca ckyna
HAI[MOHAJIHOT 3Hauaja mramMnaHux y neaunu (M63), 3 caommTema ca cKyla HallMOHAJIHOT 3Hayaja
mramnaiux y u3Bogy (M64), jeaHor HOBOT TEXHHUYKOI pelleia MPUMEHEHOT Ha MelyHapoHOM
HuBoy (M81) u jennor npujaBibeHor nomaher marenrta (M87).

HayuyHu pajioBH KOjH CY €0 qucepranmje:
Kareropuja M21:

1. Ivana Gazikalovi¢, Jelena Mijalkovié, Natasa Sekuljica, Sonja Jakoveti¢ Tanaskovig,
Aleksandra Buki¢ Vukovié, Ljiljana Mojovié, Zorica Knezevic¢-Jugovi¢. Synergistic Effect
of Enzyme Hydrolysis and Microwave Reactor Pretreatment as an Efficient Procedure for
Gluten Content Reduction. Foods, 10(9), 2214, 2021 (IF=5,561)
(doi:10.3390/f00ds10092214), (ISSN: 2304-8158)

Kareropuja M23:

1. Ivana Gazikalovi¢, Jelena Mijalkovié, Natasa Sekuljica, Nevena Lukovié, Sonja Jakoveti¢
Tanaskovi¢, Alina Culetu, Zorica Knezevi¢-Jugovi¢, Hydrolysis of soft wheat flour:
Enhanced functional properties and the effect of starch on allergenicity reduction. Journal
of Food Processing and Preservation, Vol. 46, Issue 10, e15925, 2022, (IF=2,609)
(doi:10.1111/jfpp.15925), (ISSN: 0145-8892)

Kareropuja M33:
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1. Jelena Jovanovié, Andrea Stefanovié, Natasa Sekuljica, lvana Gazikalovié, Nevena
Lukovi¢, Sonja Jakovetic Tanaskovi¢, Zorica Knezevi¢-Jugovié, Modification of
emulsifying properties and metal-ion chelating ability of gluten hydrolysates by partial
enzymatic hydrolysis, Editors: Markos, J., Mihal, M., In 46th International Conference of
the Slovak Society of Chemical Engineering, Tatranské Matliare, Slovakia, May 20-23,
2019., ISBN: 978-80-8208-011-0.

Kareropuja M34:

1. Ivana Gazikalovié, Jelena Jovanovié, NatasSa Sekuljica, Nevena Lukovié¢, Sonja Jakoveti¢
Tanaskovi¢, Zorica Knezevi¢-Jugovi¢, Optimization of submerged fermentation conditions
for gluten-degrading enzyme production using B. subtilis isolate, Food Quality and Safety,
Health and Nutrition Congress - NUTRICON 2020, Food Quality and Safety, Health and
Nutrition Congress - NUTRICON 2020, Book of Abstracts, Vladimir Kakurinov (editor),
Ohrid, Macedonia, 2. - 4. Sep, pp. 85 - 85, 2020 (ISBN: 978-608-4565-14-7)

2. Ivana Gazikalovi¢, Jelena Mijalkovi¢, Nataga Sekuljica, Nevena Lukovi¢, Sonja Jakoveti¢
Tanaskovi¢, Alina Culetu, Zorica Knezevi¢-Jugovi¢, Enzymatic hydrolysis of soft wheat
flour: the effect of present solids on functional properties and allergenicity reduction. 7th
International congress, Engineering, environment and materials in process industry
EEM2021, 17-19 March, Jahorina, Republic of Srpska, Bosnia and Herzegovina, p. 90, 2021
(ISBN: 978-99955-81-38-1).

Kareropuja M51:

1. Ivana Gazikalovi¢, Jelena Jovanovi¢, Natasa gekuljica, Nevena Lukovi¢, Sonja Jakoveti¢
Tanaskovi¢, Zorica Knezevi¢-Jugovi¢. Optimization of submerged fermentation conditions
for gluten-degrading enzyme production using Bacillus subtilis isolate. Journal of Hygienic
Engineering and Design, Vol. 34, pp. 186-191, 2021. (ISSN: 1857-8489)

Kareropuja M64:

1. Ivana Gazikalovi¢, Nevena Lukovi¢, Jelena Bakra¢, Sonja Jakoveti¢ Tanaskovi¢, Jelena
Mijalkovi¢, Natasa Sekuljica, Zorica KneZevi¢-Jugovi¢, Determining the potential of
submerged fermentation on wheat bran for production of xylanase, International Conference
on Biochemical Engineering and Biotechnology for Young Scientists, Belgrade, Serbia, 7-8.
decembar, Book of abstracts, p. 38, 2023 (ISBN: 978-86-7401-389-2).

5. BAKJbYYAK U ITPEJJIOI’

Ha ocHOBY mpeTxoJHO H3HETHX pa3MaTpama pe3ysTara JOKTOpcke auceprauuje lBane B.
I"a3uxanoBuh, Mactep WHX. TEXHOJIOTHje MO/ HAa3UBOM ,,EH3MMcka MoauduKanuja NueHHYHOTr
IJIyTeHAa Y HU/by CMAalbeha HeroBe aJIepreHoCTH U nodo/bmama (PyHKIMOHAJIHUX CBOjcTaBa‘
cMaTpamo Ja Cy MCITyHhEeHU CBU IIMJbEBU U 33JJalli pajia Ha OBOj TE€3H M Jla OHA CBOJUM CaJipiKajeM U
KBAJIUTETOM 3HAYajHO JOMPHUHOCH 00jacTh TEeXHOJOUIKO HMHXEHEPCTBO, IITO jeé U MOTBphEeHO
o0jaBJbMBakbEM pajioBa y MehyHapoAHMM dYacomMcuMa, Kao W NyOJIMKOBameM pe3yiTara Ha
KoH(pepeHnHjaMma o1 Mel)yHapoTHOT ¥ HallMOHAJIHOT 3Hauaja. Takolhe, koMHcHja je MULIbEeHA J1a je
KaHAMJAT MCIOJbHO HAYYHO-MCTPAKUBAUKY CIHOCOOHOCT y CBUM (hazama u3pajie OBE JOKTOPCKE
mucepranyje. Komucuja mnpennaxke HacraBHo-HayuyHoM Behy  TeXHOIOLIKO-METalypIIKOT
¢dakynrera YHuBep3utera y beorpany na ce mokTopcka aucepTandja moJ Ha3uBoM ,,EH3uMcka
Moau(UKaNMja MIIEHUYHOT IJIyTeHa Yy IH/bY CMalbemha HheroBe ajJepreHoCTH U nodo/buama
(pyHKIHOHAIHUX cBojcTaBa“ kanaunata Meane B. T'azukanoBuh mpuxBatu, M3JI0XKH Ha YBH]
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JaBHOCTHU M YIIyTH Ha KOHA4YHO ycBajame Behy HaydyHux o0nacTv TEXHHYKHX HayKa YHHBEp3UTETa
y beorpagy. Takohe, na ce HakoH 3aBpIIETKa OBE NPOLEAYpe, KaHIUIAT T030BE HAa YCMEHY
o0paHy IOKTOPCKE AucepTaruje npea KoMmucrujom y uCToM cacrasy.

Bbeorpan, 03.04.2024.
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