YHUBEP3UTET Y HOBOM CAAY OBPA3AI 6.

TEXHOJIOINKHU ®AKYJTET

HU3BELITAJ O OHEHU JOKTOPCKE JUCEPTALIUJE

Kanguaatkume /ly6paBke LIKpoGoT, AUIL. HHXK.

I

HOJALIM O KOMUCHJH

1.

JlaTyM 1 opraH Koju je UMEHOBA0O KOMUCH]Y

25.03.2016., HacraBHo-HayyHO Behe TexHonomkor d¢akyiarera y Hosom Caay,

Yuusep3urtet y HoBom Cagy

2. CacraB KOMHCHje ca HA3HAKOM MMeHa U Ipe3MMeHa CBaKOT 4JIaHa, 3Bakha, Ha3uBa y)Ke HayyHe
00J1aCcTH 3a KOjy je U3abpaH y 3Bakbe, JaTyMa U360pa y 3Barbe U Ha3uB QAKYJITETA, yCTAHOBE Y
KOjOj je 4JIlaH KOMHCHje 3all0CJIEH:

1. Ap Buaaumup TomoBuh, BaHpegHu npodecop, TexHosioTHMja KOH3epBUCAHE XpaHe,
25.02.2015., Texnonouku ¢akyatetr Hou Caz, YHuBep3suteT y HoBom Cazy

2. JAp Miaaenka Ilecropuh, HayyHu capagHuk, BuoTexHuuke Hayke - I[lpexpambeHo
nHxemwepcTBo, 02.11.2011., HayyHu HHCTUTYT 3a npexpaMbeHe TexHoJiordje y HoBom Cangy,
Yuuepsutet y HoBom Cany

3. [lp [Aparana Illopowa-CumoBuh, pgouent, [Ipexpamb6eHo wuHxemwepcTBo, 01.08.2012,,
TexHosouiku dpakyntet Hosu Caz, YHuBep3suteT y HoBoMm Cazy

4. [Ip Becna Tymo6ac Lllanoman, goneHT, [IpuMewmeHe U uHXewepcke xemuje, 01.08.2012,,
TexHosiouiku dpakyntet HoBu Caz, YHuBep3uteT y HoBom Cazy

II TOAALIM O KAHAUJATY
1. HwMe, uMe jeHOT poAUTEbA, IPE3UME:

Jy6paBka, Jocumn, lliIkpoGoT (pohena Jam6pen)

2. /Jlatym pobema, onuITHHa, Jp>KaBa:
22.03.1984., Cpemcka MutpoBuua, Peny6iuka Cp6uja
3. HasuB dakysTeTa, Ha3UB CTYHjCKOT IporpaMa AUIIJIOMCKUX aKaleMCKUX CTy/AMja — MacTep U
CTe4eHHU CTPYYHHU Ha3UB
TexHosomku ¢akyarer, YHuBep3utrer y HoBom Caay, cmep ¢apmaneyTcko
WHXKeHhePCTBO, AUIJIOMUPAHH NHXKEHepP TEXHOJI0Tuje
4. TopvHa ynuca Ha JJOKTOPCKe CTyZiije ¥ Ha3uB CTYAMjCKOT NporpaMa JOKTOPCKUX CTyZHja
2011., [IpexpamGeHO UHKEHEPCTBO
5. HasuB ¢aky./TeTa, Ha3UB MarucTapcke Tese, HayyHa 06J1acT U AaTyM oJ0paHe:
6. Hay4dHa 06J1acT U3 Koje je cTe4eHO aKa/leMCKO 3Balbe MarucTpa Hayka:
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HACJIOB JOKTOPCKE JMCEPTAIIH]E:

CeH30pCKH, HYTPUTUBHU U (QYHKLMOHATHU NPOoPU/ MHTErpajHe TeCTEHHHE ca JO0AATKOM
XeJ/bJUHOT GpalIHa




IV OPEIJIEJ AOKTOPCKE AMCEPTALIMJE:

JlokTopcKa AucepTanyja caapxu 6 nor/jassba:
Jlucra ckpaheHuna

YBog (cTp. 1-4);

IIperaen auteparype (cTp. 5-63);
EKxcniepuMeHTaIHM A€o (cTp. 64-93);
Pe3ysitaT M gAucKycHja (cTp. 94-172);
3aksbyunu (ctp. 173-181);

Jluteparypa (cTp. 182-198);

Mpwunor (cTp. 199-215).

ogk~whE

JucepTanuja je HanucaHa Ha 215 cTpana, A4 dopmaTa, ca 56 ciuka, 44 Tabese, 5 npusora u
293 nuTepaTypHa HaBOA.

\% BPEJHOBAIBE ITOJEAUHUX JE/JTIOBA JOKTOPCKE AUCEPTALIU]E:
Hacsi0B paja je jacHo 1 nmpeniu3Ho GOpPMYJIMCaH, y CKIAJy Ca CaZipiKajeM JOKTOPCKe JUCepTalyje.

YBoJA, JoKTOpCKe JucepTaldje je HAllMCaH jacHO, U MPEJCTaB/ba KPAaTaK OCBPT Ha NMpPOOGJeMaTUKY
HCTPaXKHBakba, jaCHO UCTUYYNHU 3HA4yaj TECTEHHWHE y UCXPaHU JbY/H, Ka0 U HEJOCTAaTKe y TOTJeny
HYTPUTUBHOT M (YHKIHOHAJHOI Cajip’kaja TpaJUIMOHAJIHE TEeCTEHWHE OJ AypyM HJU MeKe
niieHuIe. Y 0BOM Ziesly, KaHJu4aT HaBoJu MOTYhHOCTH IpeBasuiaketba IOMEHYTHUX HeJJoCTaTaKa U
HCTHYe NMOTpeby 3a UCTpaXKUBalkbMMa Ha OBOj mpobJieMaTtuuu. [lopes Tora, y 0BOM Jiesy jacHO H
Npenu3Ho cy JepUHUCAHU LU/beBU JAMCepTalMje KOjU je Yy CKJIaJy ca MOCTaB/bEHUM IM/beBUMA
JlaTUM y NpUjaBy JOKTOPCKe AUcepTalyje.

llornasbe Ilpersien auTepaType cacToju ce U3 IIECT JeJI0B3, Y KOjUMa KaHAUZAAT, caykehu ce
06MMHOM JINTEPATYPOM, Jaje ImperJief AOCaJAIlBUX PeJleBaHTHUX HAyYHHX Ca3Harba Be3aHUX 3a
3Hayaj TECTEHWHE Y UCXPaHU JbYAH, TEXHOJIOIWKH MOCTYNaK MPOU3BO/iibe TECTEHHHe, OCcBphyhu ce
noce6HO Ha YTHULAj pa3IUYUTHUX (GaKTOpa Ha HeH KBajJuTeT. Takohe, y OBOM IOrJaB/by
CUCTEMATHUYHO Cy NpeACTaB/beHAa J0CaJallllba UCTPAKMBama Be3aHa 3a MoryhHocT o6orahuBama
TeCTeHUHE DPAa3/JUYUTUM HYTPUTUBHUM M OYHKIMOHAJTHUM CacTOjUMMa, Kao M YTHLAj HHUXOBe
ynoTpe6e Ha KBaJUTeT TeCcTeHHWHe. [loce6Ha maxma nocBeheHa je aHa/IU3Upamy NPEJHOCTH U
HeZloCcTaTaka Kopuinhema Xe/bAMHOTI GpallHa Kao (YHKIMOHAJIHOI CacTOjKa. Y HACTaBKy je AaT
nperJieJ; MHCTPYMeHTaJHUX U CEH30PCKUX METOJa Koje ce KOPUCTe 3a MpoLemhUBakhe KBAJUTETa
TecTeHUHe (MHCTPyMEHTATHe U CEH30PCKe MeTO/ie OLleHe KBaJUTEeTa).

[lornaB/be MaTepujaj U MeTOAe CaJpXKU JeTa/baH ONUC eKCIepUMeHTAJHUX MpolieAypa Koje cy
kopuinheHe y CBpXy peajiusalyje Lu/beBa pajga. OnMcaHu Cy: CUPOBHHE, XeMHUKa/IMje U peareHcH,
NOCTYNaK NPOU3BOJbE y30paKa TabaTesa KOjU Cy OWJIM NpeAMET Orjejia, Kao M CTaHJapjHe U
caBpeMeHe MeToJe 3a: oJpehrBabe HYTPUTUBHUX U PYHKIMOHATHUX KapaKTEPUCUTKA CUPOBUHA U
NPOM3BEIEHUX TabaTesa, oApehuBame OU3MYKUX OCOOMHA INPOW3BEJEHUX TabaTesa, Kao U
CeH30pCKa OlleHa TasbaTesa y3 NMpUMeEHY NaHesja 06y4eHUX OllelhHBaya, METOAOM 60J0Bamba, U
naHeJsia NOTpoIlaya NPUMEHOM MOTPOLIAYKOr TeCcTa. Y OBUPY OBOTI IOIJIaBJ/ba JETa/bHO je OmucaH
NOCTyNaK oJabupa, TecTUpawka M TpeHWHra KaHJuJaTa 3a mnoTpebe dopMmupama naHesa
ollerkbMBayva.

Y norsiaB/by Pe3yaTaTM M AMCKYyCHja, pe3y/TaTH UCTPaXKUBakba Cy FPYNHUCAHU Yy TPHU LieJMHE U
aJleKBaTHO MPO/JMCKYTOBaHHU Y CKJIa/y ca OCTaB/bEHUM I[U/beBHMa UCTPAXKHUBakba.

Y mnpBoM Jiefly TpUKazaHU Cy pe3yJaTaTH MCIUTHBalba HYTPUTHUBHUX U (PYHKIIMOHATHUX
KapaKTepUCTUKAa CHPOBHHA M TNPOU3BEJEHUX TasbaTesa. OfpeheH je OCHOBHU XEMHJCKH U
MHHepaJHU cacTaB, MCIOUTaH je caapkaj (QUTHHCKE KHCeJWHEe, YKYMHUX pPacTBOP/bUBHUX
nosvdeHosa, caJipKaj MoJuPeHONHUX jefiuibeha (beHosHe KHceJMHe U GJIABOHOUAM), CaApKaj




mehepa u xugpokcuMeTuadpypdypana. OcuM HaBeZleHOT, y OKBHUPY OBe LieJIMHe, UCIIUTaHA je U
aHaJM3MpaHa aHTHOKCHJATUBHA aKTUBHOCT npeMa DPPH pajukaiy. Y Apyrom JeJy oBor norjas/ba
NpUKa3aHU Ccy pe3yaTaTy oApehrBama PU3NUKUX 0COOMHA NPOM3BEJEHUX Ta/baTesa. McnuTaHu cy
Y aHaJIM3UPaHU NapaMeTpu KBaJUTETa KyBaHE TeCTEHHHe (ONTHMaJIHO BpeMe KyBaka, MpPOLeHaT
packyBaBamwa, noBehawe 3ampeMHHe NpPU KyBamwy, KOJHMYHMHA ancopboBaHe BOJEe U CTeleH
O6yOpema), 60ja U TEKCTypHa CBOjCTBAa HEKyBaHUX M KyBaHUX Ta/baTesa. Y TpeheMm geny oBor
norJjaB/ba NPUKA3aHU Cy pe3yJTAaTH CEH30pCKe OlleHe TaJbaTesa OJf CTpaHe MaHesJa O6Y4YeHHX
olemUBaya M JlaTa je JeTa/bHa aHajJW3a yTHULAja HYTPUTHUBHOT U QYHKIMOHAJIHOI cacTaBa
Ta/baTesla Ha HbUXOB CEH30PCKHU NpoduJ. Y HAcTaBKy, aHaJU3HWPaAHU Cy Pe3yJTaTH MOTPOIAYKOr
TeCTa, MOTPOIIAYKe HaMepe y H300py KYNOBHHE, Ka0 W YTHUIEQ] ,IPETXOAHOT" HCKyCTBa Ha
noTpoliayky oueHy. Ha kpajy oBor Jesa Nor/aB/ba, MCTaKHYTa Cy 3amnaXamwa y MOTJIeny
NOBE3aHOCTH HHCTPYMEHTA/JHO H3MEpEHHX IM0Ka3aTe/ba KBAJUTETA TabaTesa U IMOTPOLIAYKe
OLleHe, Kao U TMOBE3aHOCT CEH30pPCKe OleHe Ta/baTesa CIpPOBeJleHe Y3 IpPHUMeHy IaHesa
yTPeHUPaHUX OllelHBaya U NaHesa NOTpoIlaya.

CBU [06HWjeHU pe3yJaTaTH Cy MOJBPTHYTH CTAaTUCTUYKOj aHa/IU3H, Koja je oMoryhuia fobGujame
BEPOJIOCTOJHUX TIOJlaTaka M 3ak/byyaka INPOJUCKYTOBAaHUX W ymnopeheHHUX ca pe3yJTaThMa
HCTpaXKuBama APYyrux ayTopa.

y IorJyjaBJ/by 3a1m>yq1m, 3aK/by4llu Cy jaCHO U KOHIJU3HO U3BE€AEHH, T€ C€ MOry CMAaTpaTH HAy4YHO
3dCHOBAHHUM H o,qrosapajyhnM Y OAHOCY Ha IIOCTaB/be€HE IU/bEBE ,Z[HCEpTaLlPIje.

Y norsassby JlIuTepatypa, HaBeJieHO je 293 pedepeHlie Koje cy KopulnheHe y ucamy AUcepTalydje.
JlutepaTypa je nUTHpaHa Ha aJleKBaTaH Ha4yWH, a U360p pedepeHIU je aKTyesaH U NpPUMeEpPEH
TeMaTHULM Koja je Mpoy4YaBaHa.

VI CIIUCAK HAYYHUX M CTPYYHHUX PAZIOBA KOJU CY OBJABJbEHH WJIM TIPUXBAREHHU 3A
OBJAB/bUBAIGE HA OCHOBY PE3YJITATA UCTPAYKUBAIbA Y OKBUPY PAJIA HA
JIOKTOPCKOJ JUCEPTALIUJU

Paj0BY NPOUCTEK/IM U3 UCTPAXKUBAKHA Y OKBUPY paja Ha JOKTOPCKOj AUcepTauMju:

Paa y BpxyHckoMm MehyHapoaHoM yaconucy (M21)

1) Jambrec, D., Saka¢, M., Misan, A., Mandi¢, A., Pestori¢, M. (2015). Effect of autoclaving
and cooking on phenolic compounds in buckwheat-enriched whole wheat tagliatelle.
Journal of Cereal Science, 66, 1-9

PapoBu y MehyHapoauum yaconucuma (M23)

1) Jambrec, D., Saka¢, M,, Jovanov, P., MiSan,A., Pestori¢, M., Tomovi¢, V., Mandi¢, A.
(2016). Effect of processing and cooking on mineral and phytic acid content of
buckwheat-enriched tagliatelle. Chemical Industry and Chemical Engineering
Quarterly, OnLine-First Issue 00, Pages: 46-46, doi: 10.2298/CICEQ150709046].

2) Nedeljkovi¢, N., Saka¢, M., Mandi¢, A., Psodorov, ., Jambrec, D., Pestori¢, M., Sedej, I,
Dapcevi¢-Hadnadev, T. (2014). Rheological properties and mineral content of
buckwheat enriched wholegrain wheat pasta. Chemical Industry & Chemical
Engineering Quarterly, 20, 135-142.

Caonurema Ha CKynoBuMa Meh)yHapoaHor 3Havaja (luTamMnaHM y neaunu) (M33)

1) Jambrec, D., Misan, A., Pestori¢, M., Psodorov, ., Mandi¢, A., Sakac, M., Nedeljkovi¢, N.
(2012). Functional and sensory properties of pasta enriched with light buckwheat
flour, 6th Central European Congress on Food CEFood2012, 1-6, Novi Sad, Serbia.

2) Nedeljkovi¢, N., Saka¢, M., Mandi¢, A., Psodorov, D., Jambrec, D., Pestori¢, M., Sedej, I,
MiSan, A. (2012). Mineral content of buckwheat enriched wholegrain wheat pasta, 6th
Central European Congress on Food CEFood2012, 120-126, Novi Sad, Serbia.




3) Jambrec, D., Simurina, O., Pestori¢, M., Nedeljkovi¢, N., Jovanov, P., Milovanovi¢, 1.,
Belovi¢, M. (2015). Textural properties of dry tagliatelle. Proceedings, 76-80, 4th
International conference sustainable postharvest and food technologiest-INOPTEP
2015 and 27th National conference processing and energy in agriculture-PTEP 2015,
April 19th-24th, 2015, Divcibare, Serbia.

Caonmremwe ca MehyHapogHOr cKyna (IITaMnaHy y ussozay) (M34)

1) Nedeljkovi¢, N., Sakac, M., Psodorov, b., Mandi¢, A., Jambrec, D., Misan, A., Sedej, I,
Pestori¢, M. (2011). Dough rheology of buckwheat enriched wholegrain wheat pasta,
4th Internationa Congress on Food and Nutrition together with 3rd SAFE Consortium
International Congress on Food Safety, 112, October 12-14, Istanbul, Turkey.

2) Jambrec, D., MiSan, A., Pestori¢, M., Mandi¢, A., Saka¢, M., Nedeljkovi¢, N. (2012).
Sensory and functional properties of buckwheat enriched pasta, 5th European
Conference on Sensory and Consumer Research, September, 9-12, Bern, Switzerland.

3) Jambrec, D., Pestori¢, M., Psodorov, D., Saka¢, M., Nedeljkovi¢, N., Sari¢, B. (2014).
Comparison of textural properties of different pasta types. Book of abstracts, 171. 1
International Congress “Food Technology, Quality and Safety” and XVI International
Symposium “Feed Technology” (FoodTech2014), October 28-30, Novi Sad, Serbia.

4) Jambrec, D., Sakac, M., Jovanov, P., Mandi¢, A., Pestori¢, M., Nedeljkovi¢, N., Sari¢, B.
(2015). The estimation of mineral bioavailability of buckwheat enriched whole wheat
pasta by using molar ratios, Proceedings of the 4t International Conference on Food
Digestion, P-15, 76, March 17-19 Naples, Italy.

5) Mandi¢, A, Sakac¢, M., Misan, A., Pestori¢, M., Sari¢, B., Jambrec, D., Nedeljkovi¢, N,
Milovanovié, I., Plavsi¢, D., Sari¢, Lj. (2015). Cereal based products designed for people
with metabolic disorders, 12th European Nutrition Conference (FENS), Berlin,
Germany, October 20-23, 2015, Annals of Nutrition and Metabolism, 67 (suppl. 1),
406-407.

Paa y Bogehem yaconucy HauoHa/JIHOT 3Ha4yaja (M51)

1) Jambrec, D, Simurina, 0., Pestori¢, M., Nedeljkovi¢, N., Saka¢, M., Sari¢, B., Mandi¢, A.
(2015). Feasibility of using different attachements for measuring textural properties
of dry tagliatelle shaped pasta. Journal of Processing and Energy in Agriculture, 19,
31-33.

Paj y yaconucy HanuoHa/IHOT 3Havaja (M52)

1) Jambrec, D., Pestori¢, M., Psodorov, D., Sakac¢, M., Nedeljkovi¢, N., Mandi¢, A., Sedej, 1.
(2011). Instrumental and sensory properties of buckwheat flour pasta, Food and Feed
Research, ISSN 2217-5369, 38 (2), 45-50.

CaonumTeme ca CKyna HalMOHA/IHOT 3Havaja (IramMnaHo y uejauHn) (M63)

1) Jambrec, D., Pestori¢, M. Nedeljkovi¢, N. Psodorov, . Plavsi¢, D., Misan, A,
Milovanovié, 1. (2014). Physicochemical properties of tagliatelle enriched with
buckwheat flour. 7th International Congress Flour-Bread "13, 9th Croatian Congress
of Cereal Technologists, Proceedings, 141-148, October 16-18, Opatia, Croatia.

Caonmreme ca aomaher ckyna (muramnas y ussoay) (M64)

1) Jambrec, D., Pestori¢, M,, Simurina, 0., Filipcev, B., Nedeljkovi¢, N.,Saka¢, M., Mandi¢,
A. Predicting the texture of cooked pasta based on mechanical properties of dried
pasta. 8% International Congres Flour-Bread “15, Book of abstracts, 44. Opatija,
Croatia, October 29-30, 2015.

BuTHO MoGo/bIlIaHU NMOCTOjehir MPOU3BO/, U/IM TEXHOJIOTHja, HOBO pellielmhe npobjiema y
06J1aCTH MUKPOEKOHOMCKOT, COIMjaJIHOT M Mpo6JieMa OJP>KUBOT MPOCTOPHOT pa3Boja
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peneHsupaHo U npuxsaheHo Ha HALMOHATHOM HUBOY (M84)

1) Tlcomopos 'b., Cakay, M., [Tectopuh, M., Mumas, A., Manauh, A., Cegej, U., [lnaBmwuh, .,
Jam6pen, [A. HemesmkoBuh, H. (2012). HWHTerpajsHa TecTeHHHa ca J0JAaTKOM
xe/pluHOT OpamiHa. [loctojehu mpousBoy je npuxBaheH u npousBoju ce y “Moxan”
n.0.0., JIokBe.

2) Jam6pen, A. Ilcogopor b., Cakay, M., Manguh, A, [lectopuh, M., Mumas, A., Cezej, U.,
[lnaBmuh, /I, Hegeswkobuh, H., llapuh, B.,, MunoBanosuh, H. (2014). [To6osbiname
TEXHOJIOUIKOT TMOCTYIKa MPOU3BOJbe WHTErpajiHE TeCTEHHWHE ca J0JaTKOM
Xe/JbJUHOT OpamiHa. BuTHO nob6osbiiaH mnocTojehu npousBoj je mnpuxBaheH U
npousBoau ce y “Moxan” J1.0.0., JIokBe.

VII

3AK/bYYIIH OJHOCHO PE3YJITATH HCTPAXKUBAIHA

Ha ocHOBY fj06ujeHHX pe3yJsiTaTa MOTY ce U3BeCTH cieiehn 3aK/bydIiy, KojU ce 0JJHOCe Ha:

1.

Kapakrepusanujy cupoBMHa (MHTErpajlHO NIIEHUYHO GpPalIHO, UHTETPAJIHO XeJ/bJAUHO
GpalIHo - HETPETHPAHO U AyTOK/IaBUPAHO):

e UHTerpasHa Xe/bjMuHa OpamHa KopuinheHa y ¢opMyJaluju 3a NPOU3BOAHKY TasbaTesa
cagpxke 3HaTtHO (P < 0,05) BUIIM cazapkaj memesia, LeayJio3e U MacTH, AOK je caapixkaj
NpOTEMHA HWXKU y nopehery ca MHTerpaJHUM MIIeHUYHUM GpamHoM. Cajpkaj ckpoba je
rOTOBO HAa UCTOM HUBOY Y CBUM UCIIUTUBAHUM GpaliHUMa.

e OprosapajyhuMm crnekTpopOTOMETPUjCKUM MeToJaMa yTBpheHO je Jga obGa HHTerpasaHa
xe/pJlUHA 6pauiHa MMajy 3HadajHo (P < 0,05) Bumwu cagpkaj MuHepasa (Bume Mg (120-
140%), Ca (20-44), Zn (30-38%), Cu (61-71%), Mn (58-112%), Fe (69-74%) u K (42-
46%)) ¥ yKyIIHUX PacTBOPJbUBHX mosiripeHoa (0ko 44% Bullle y HETPETUPAHOM U 0KO 36%
y ayTOKJIaBUPAHOM UHTErpaJiHOM XesbJJUHOM GpaurHy), Aok je 3HadajHo (P < 0,05) Bumm
cazpkaj PUTHHCKe KUcearHe o/ipeheH y MHTerpasiHOM NIIEHUYHOM GpalrHy.

e KpantutaTuBHoM HPLC ananuzom yTBpbheHO je ma ce ykymaH cajp:kaj mosudeHOJTHUX
jeiumema y OpamHuMa 3HadajHo (P < 0,05) passukyje. HajHMkM YKymHH cafpikaj
noaudeHONHUX jejiibetba ofpeheH je y UHTerpasHOM NileHWYHOM 6pawHy (158,9 mg/kg
C.M.), IOK je y UHTerpaJHUM Xe/bJUHUM OpalllHUMa HBbUX0B CaZipKaj BUILM 3a OKo 2,5 myTa.

e Cagpxaj xugpokcumetunpypoypana (HMF) y 6pamHMMa kopuutheHHM ca TPOU3BOAY
Ta/baTesa KpeTao ce y oncery 0,11-5,30 mg/kg c.m., npu yeMy ob6a MHTerpasjHa Xe/bJuHa
6paurHa uMajy 3HauyajHo (P < 0,05) BuLIM cafpikaj OBOT jeUberha.

e PesysTaTy aHTHpaJUKaJICKe aKTUBHOCTH €KCTpaKaTa 6paliHa, yKa3dyjy Aa eKCTpaKTH o6a
MHTerpajHa xe/bJMHa OpallHa (HeTpPeTHPaHO U ayTOKJIaBHPAHO) UCNO/baBajy 3HATHO (P <
0,05) Behy edukacHoct y ennmMuHucary DPPH' y nmopebhemy ca eKCTpakTOM HMHTErpasHOT
HIIEHUYHOT GpaliHa.

e HPLC aHanu3oM HJeHTHUPUKOBAHO je MU KBAaHTU(PUKOBAHO 17 aMHUHOKUCEJIMHA. YKYIHU
caZipkaj uAeHTUGUKOBAHMX aMUHOKHCENHA Y UCTUTUBAaHUM OpaiiHuMa Kpehe ce y oncery
226,9-247,6 g/kg c.M., Ipy1 4eMy HETPETHPAHO UHTETPATHO Xe/bJUHO OpaIlHO UMa 3HA4YajHO
(P < 0,05) HajBUIIHK YKyTIaH caZpKaj aMUHOKH CEJINHA.

YTunaj pasauyMTOr CTemeHa CYNCTUTYyLUje WHTEerpajHor MNIEeHWYHOr OpaliHa
WHTEerpajHMM Xe/bUAHMM OpallHUMa HAa HYTPUTHMBHH, (QYHKIMOHA/IHU U CEH30PCKH
npoduja HeKyBaHMX U KyBaHMX Ta/baTeJia:

e [lopacT yzesna HeTpeTHPAHOT MHTErpaJHOT Xe/bJUHOr OpalliHa y $opMyJalidju Ta/baTesa
JlonpuHeo je noBehamwy cajpkaja nenesa, NpoTeuHa U IieJyJio3e, [OK je cajpxaj wehepa
HELITO HIKM Y nopehermy ca KOHTPOJHUM y30pKOM 0] MHTErpaJIHOT MUIEHUYHOT OpallHa.
Ca fpyre cTpaHe, ayTOKJIaBUPaHO MHTErpaHO Xe/bJJUHO OPALIHO MCIOJbUJIO je HeraTHUBaH
YTHIAj HA ca/ipKaj MOMEeHYTHX HYTPHUjeHAaTa, aJli je JONpPHHeo noBehawy cajipkaja MacTH U




npexpaMbeHUX BJIaKaHa.

CynctuTyumja Jeja HHTErpajHOT IIIEHUYHOr 6paliHa, ca o0e BpPCTe HWHTErpasHoT
XeJ/bJUHOT GpallHa, je gonpuHesna 3HadajuoM (P < 0,05) noBehawy caapikaja yKymHHX
pPacTBOp/bUBUX MOJIM(DEHOJIA, Y OJHOCY HA KOHTPOJIHM y30pak. TOKOM KyBamwa TasbaTesia
CaZip’kaj YKYNHUX PacTBOPJbUBHUX MoJiMdeHoIa cMambu ce y oncery o 13 1o 19%, npu uemy
Behu ry6ounu nosvdeHos a Kopeaupajy ca Behum ry6uiumMa opraHcKuxX MaTepuja.

HPLC KBaHTUTAaTUBHOM aHa/JU30M yTBpheHO je Aa ce CYNCTUTYLUjOM Jiela UHTErpajHOT
NIIEHUYHOT OpalllHa UHTErpajiHMM Xe/bJUHUM OpallHHMa ocTBapyje 3Ha4ajHo (P < 0,05)
noBehamwe cazpxkaja GeHOHUX KUCEJNMHA Y IPOU3BeeHUM TasbaTesaMa. CyICTUTYLUjOM je
NOCTUTHYTO Ja ce y o6GoraheHMM Tas/baTesamMa, OCUM (JIABOHOUJA MNPUCYTHUX
KOHTPOJIHOM y30DKY, KaTeXHHa U eNMKaTeX1UHa, UAeHTUPHUKY]y U KBAHTUDHUKY]y U PYyTHH U
KBeplLleTHH. TOKOM KyBama o6oraheHux Ta/baTesa 3abesieXeHU Cy OKO TpU IyTa Behu
ryouiy noJnpeHoTHUX jeJubena y nopehemy ca KOHTPOJHHUM Y30PKOM.

Cazgpxaj xuppokcuMetundypoypansa (HMF) y npousBeseHUM HeKyBaHUM TasbaTesaMa
nosehaBa ce ca moBehamweM yJesa MHTerpajHOT Xe/bJMHOr OpallHa y ¢opMysanujaMma
TabaTesla. TOKOM KyBama CaZpxaj OBOI jeJumberha yBehaBa ce y Ta/baTeslaMa ca
pPa3JMYUTUM YAEJI0M HETPETUPAHOT HHTETrPasIHOT Xe/bJUHOr OpalllHa, a CMamyje KOJ
TasbaTesa Ca ayTOKJIaBUPAaHUM UHTErPATHUM XeJ/bJUHUM GpaLIHOM.

Pe3ysnTaTu aHTUpaAUKa/ICKe aKTUBHOCTH eKCTpaKaTa IPOM3Be/leHUX HeKYBaHUX Ta/baTesa
yKa3yjy Aa ce ca noBehamweM yzesa WHTErpaJHOT Xe/bAUHOT OpamHa y dopMyJianujama
Ta/baTesla noBehaBa edukacHocT y enuMuHucawy DPPH'. Ha ocHoBy uspauyHaTtux ICsg
BpeIHOCTU yTBpheH je cienehu pejociei aHTUpaZUKaJCKe aKTHUBHOCTH eKCTpakaTa
HekyBaHux TasbaTtesia: 30T > 30NT > 10T > 20T > 20NT > 10NT > Koutpousa. [Ipouec
KyBama Ta/baTeJa JONPHUHEO je 3Ha4ajHUM I'yOMLMMa y aHTUPaAUKaJICKOj aKTUBHOCTH U HA
ocHOBY u3pauyyHaTux ICso BpemHocTu yTBpheH je cinenehu pepocses aHTHpPaZUKaJICKe
aKTUBHOCTH eKCTpakKaTa KyBaHUX TasbaTesa: 30NT > 20NT > 30T > 20T > 10NT > 10T >
KouTpoua.

HPLC aHa/M30M caJip>kaja aMHHOKHCEJIMHA y TPOU3BeeHUM TasbaTesiaMa, yTBpheHo je na
npolec NPOU3BOJAHE U KyBalbe Ta/baTesa JAONPUHOCH mNoBehawy YKymHOr cazapikaja
aMUHOKHCeJIMHA y Topehemy ca pe3ysTaTUMa OYeKMBAaHUM Ha OCHOBY HHUXOBOT cafipkaja y
OpauIHMMa ¥ HEKyBaHUM TaJbaTeslaMa.

CyncTuTyumja esia MHTETPaJHOT MIIEHUYHOT OpalllHa HHTErPaJHUM XeJbJIUHUM GpaliHoM
(ayTOKJIABUPaHUM UJIM HETPETUPAHUM) JoNpHHea je 3Ha4ajuuM (P < 0,05) npomeHama y
KBaJIMTETy KyBaHUX Ta/baTeJa, Koje ce orjefa y ckpahewy BpeMeHa KyBarba TasbaTesa,
noBehamy NpoIeHTa BUXOBOT pacKyBaBawa U nNoBehaHoj CIOCOGHOCTH alcopmidje BoJe,
OJIHOCY Ha KOHTPOJIHU Y30paK 0Ji UHTErpaHOT NUIeHUYHOT GpallHa.

WHcTpyMeHTaNHUM ofjpehuBameM 60je yCTAaHOBJ/HEHO je Jla CBe NpOU3BeJeHe TaJbaTesle
uMajy 6ojy y ormcery on 6ex [Jo OpaoH HUjaHCe, a pasyiuKe y 00ju HacTaje ycJje[
CYNCTUTYLHj€e BUJJbUBE CY JbYACKUM OKOM. [IpHCycTBO 06a MHTerpasiHa Xe/b/JMHA GpallHa y
dopMyanmjamMma TasbaTesa JonmpuHesio je 3HadajHo (P < 0,05) TamMHHjoj 60ju y30paka
Ta/baTeJa ycjae], cMambeHe cBeTsiohe (L*), cMameHor y/ena npBeHe (a*) u xyTte (b*) 60je,
HapOYMTO NPH BUILIKM HUBOMMA CYIICTUTYLH]eE.

WHcTpyMeHTanHUM ofpehuBameM TEKCTYpHHX OCOGMHA yTBpheHo je fga joaaTak oba
WHTerpajHa xe/bJlMHA OpaliHa JompuHocH 3HadajHoM (P < 0,05) cmamemy TBpaohe u
JIOMJbUBOCTH HEKYBAaHHUX Ta/baTesa y mnopehemy ca KOHTPOJHUM y30pkoM. JlojaTak
HETPETUPAHOT HHTErpa/IHOT XeJ/bJAMHOr OpaliHa y ¢opMmyJalyjy Ta/baTesa yTHYE Ha
3HavajHo (P < 0,05) moBehamwe uyBpcTohe M CcMameme aAXe3UBHOCTH y30paKa KyBaHUX
TasbaTesa, [JOK JA0JaTaK ayTOKJAaBUPAHOI MHTErPaJHOT Xe/bJUHOT OpallHa HMa
JAujaMeTpasiHO cynpoTaH yTuuaj (3Havyajuo (P < 0,05) cmamyje uBpctohy u mnoBehaBa
aJIXe3UBHOCT) KyBaHUX TasbaTeJa.




e Ha ocHOBy pe3yJsTaTa CeH30pCKe OlleHE HEKyBaHUX Ta/baTesa, y3 IMpPUMEeHy IaHesa
yTpEeHUPaHUX OLielbUBavya, MOXKe Ce 3aK/bYYUTH Jia je MOCTUTHYT BPJIO J06ap CEeH30pPCKH
KBaJIMTEeT CBUX y30paka Ta/baTesa. HajyjefHayeHHjH KBa/IUTeT INOCMAaTpPaHUX CBOjCTaBa
OCTBapeH KOJi KOHTPOJIHOI y30pKa, aju je, carjefaBajyhu cBeykynHe pe3y/TaTe 3a
aHa/JM3MpaHa CBOjCTBA, HAj00/bM CEH30PCKM KBaJHUTET MOCTUTHYT KOJ TasbaTesa ca
nogatkoM 10 u 20% ayTok/JlaBUpPaHOT MHTErpaHOT Xe/bJUHOT GpallHa, Kao U KOJ, y30pKa
ca fofatkoM 10% HeTpeTHPAHOT UHTETPAJIHOT Xe/bJUHOT OpallHa.

e Ha ocHoBy pe3sysiTaTa OlieHe YKyIIHe JI0NaA/bUBOCTH, J0NaL/bUBOCTH 60je, TEKCTYpe U yKyca
y OKBHUPY CEH30DPCKe OLleHe KyBaHUX Tas/baTeJa y3 MpPUMeHy NaHeJa MoTpoliaya, Hajseha
HOTPOIIAYKA HAKJIOHOCT je OCTBAapeHa Y OJJHOCY Ha KOHTPOJIHU Y30paK. Y30pLHU TasbaTesna y
KOjuMa je Jle0 MHTerpaJHOT Xe/bJUMHOT OpallHa CYNCTUTYHUCAaH UHTErpajJHUM Xe/bJUHHUM
OpauIHOM (ayTOKJ/IaBHUPaHO WJIM HeTpeTHupaHo) 3HadajHo (P < 0,05) cy so1muje onemeHH.

3. YTuuaj npoueca ayTokJaBUpama:

e AHa/u3upameM pe3yJTaTa XeMHjCKOT cacTaBa (cajpxaj NMpOTeuHa, CKpoba, ILiesyJiose),
cnektpodoToMeTpHUjcku ofpeheHor caapxkaja MuHepanHux MmaTepuja (Ca, Cu, Mn i K),
bUTHHCKE KHCeNMHEe M YKYIHUX pacTBOp/bMBHUX nosaudeHosa, HPLC anannsoMm cazapikaja
nonpeHOJHUX jelubehba U aMHUHOKHCENNHA, YTBpheHo je Ja mpouec ayTOKJaBHUpamba
HEraTUBHO YyTHYe Ha I[IOMeHyTe mapamerpe, 6yayhu pga je mHUXOB caZpxaj ¥y
ayTOKJIAaBUPAaHOM HMHTETPATHOM XeJ/bJUHOM OpalllHy, Kao U y Ta/baTeslaMa Koje caJipe 0BO
OpalllHO Ha CBMM HMBOMMA CyNCTUTyluje, 3HadajHo (P < 0,05) cHuxxeH y nopebemy ca
HeTpPeTHUPAaHUM WHTerpajHUM Xe/bJUHHMM OpallHOM M Ta/baTesaMa ca JOAATKOM OBOT
6paiiHa.

e [Iponec ayToksaBupama gonpruHocu 3HavyajuoM (P < 0,05) nmoBehamwy cajpxaja GeHOTHUX
KHCeJIMHA Y Be3aHOM 00JIMKY, noBehamy cajprkaja ¢aBOHOUJA U CMakbewy TyOuTaka U
KOHBep3Mje pyTHHA TOKOM MIPOU3BO/J € U KyBatha Ta/baTeJia.

e [lponec ayTokJaBUpawa JAo0BoJM [Jo0 3HadajHor (P < 0,05) mnosehawa cazapxaja
xuApokcuMeTuadypdypasa y ayTOKJIaBUPaHOM HHTETPATHOM Xe/bJUHOM 6paluiHy (roToBo
50 myTa Behu cazapkaj y olHOCYy Ha WHTErpasiHO MIIeHWYHO OpaIlHO U OKO 6 myTa Behwu
caZip’kaj y OAHOCY HAa HETPETHPAHO WHTETPaJHO Xe/bJUHO GpAlLIHO), KA0 U Y HEKYBaHUM
Ta/baTeslaMa Koje caJip>ke 0BO GpalllHo.

e AHayM30M pe3y/TaTa aHTUPaJUKaJCKe aKTUBHOCTH eKcTpakaTa 6pamHa Ha DPPH™ moxe ce
3aK/bYYUTH Ja IpolieCc ayToKJaBHpama HCTOBPEMEHO JOBOAM [0 JAerpajaiuje jeJHUX
(yKynHH pacTBOp/bUBU MosKMdeHoJH) U pas3Boja JApyrux (mpousBoau Maillard-ose
peakijyje) KOMIIOHEHTH ca aHTUPaAUKaJICKUM JleJI0BakbeM, TAKO Jia Ta/baTesle Koje caapxke
ayTOKJIaBUPAHO WHTETPAJIHO Xe/bJUHO 6GpalIHO MOKa3yjy HM3Pa3UTHjy aHTHPALUKAJICKY
aKTUBHOCT y mnopehemy ca Ta/paTesaMa ca [JOJATKOM HETPETUPAHOT HHTErpaHOT
XeJbJMHOT OpalrHa.

e YnoTrpe6a ayTOK/JIaBHUPAHOT HHTETPAJHOT Xe/bJUHOT OpalllHa 3a CYNCTUTYLH)Y
WHTEeTpPaJIHOT NMIIEHUYHOT OpalllHa, AompuHesa je 3HayajHoM (P < 0,05) ckpahemwy BpeMeHa
KyBama, noBehamwy ryburtaka nmpu KyBamwy M BeheM cTeneHy 6yOperba, anu 3HadajHo (P <
0,05) Ma®0j CIOCOGHOCTH alCOpIIje BoJle Ta/baTea.

e YnoTpe6oM ayTOKJABUPAHOT MHTErpajHOr Xe/bJUHOT OpallHa 3a CYNCTUTYLH]y JeJa
WHTEerpaIHOT NUIEHUYHOT GpalliHa JJo6ujajy ce Ta/baTesie Koje cy 3HaudajHo (P < 0,05) mame
JIOMJbMBE, @ HAKOH KyBama Make YBPCTe U aJiXxe3UBHUje y nopehemwy ca Ta/baTesaMa Koje
caJip>ke HeTpPeTHPaHO UHTErpaHO Xe/bJMHO OPAllHO.

e JlogaTak ayTOKJIaBHPAHOI HMHTErPA/JHOX Xe/bJUHOT OpallHa [OBeO je 10 HapyllaBama
CeH30pCKor npoduJa TeCTEHUHA Y 06JIMKY TasbaTeJa y MOorJely UBpcTohe U MOBPIIMHCKE
JIENJbUBHOCTH, a JIONPHUHEJIO je CMalbeby 3pHABOCTH U CMakheby TOpPUYHHE.

4 PEBYJITaTI/I CEH30pCKe olleHe KYBAHHUX TasbaTeJid Ca Pa3JIMYUTUM ca,apxcajeM HHTEerpajiHnor
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XeJbJUHOT GpalrHa (ayTOKJIaBUPAHOT WJIM HETPETUPAHOT), y3 IPUMeHY NaHeJa MOTPOIIAYa,
yKasanu cy Ha Behy moTpouayky JomnaZ/bMBOCT MpeMa Ta/baTesaMa ca ayTOKJaBUPAHUM
WHTErpaJHUM XeJ/bJUHUM OpallHOM, HAapO4YHUTO y NOTJIeAy JONaA/bUBOCTU TEKCTYpE, Y
O/IHOCY Ha Ta/baTeJie Ca HETPETUPAHUM UHTETPAJIHUM XeJbJJMHUM GPaIIHOM.

VIII OLEHA HAYMHA INTPUKA3A U TYMAYEIbA PE3YJITATA UCTPAYKUBAIBA

Jlo6ujeHr pe3yJTaTH Cy NPOUCTEKJM U3 OPUTMHAJJHO MOCTaB/beHUX eKCIleprMeHaTa U Y CKJIaAy ca
JeduHHCAaHUM LM/beBUMa. Pe3ysTaTh MCTpaXKKBakba Cy NPUKa3aHU NperyefHO U Ha CHCTeMaTU4YaH
Ha4uH, y BUAy Tabesa, rpadprUKOHa U C/IMKa. 3a CBe pe3yJ/TaTe Cy JaTa aprTyMeHTOBaHa 00jallibemna,
Koja cy, TaMO rZe je 6uso Moryhe, noTkpen/beHa M oJroBapajyhuMm JMTepaTypHHM HaBOJAHMMa.
W3Besenu 3ak/by4ylu Jajy aZileKBaTHe OJroBOpe Ha II0CTaB/beHe 3aJaTKe OBe JOKTOPCKe
Jucepranyje.

Crora, Komucuja no3uTHBHO ouemyje HAYMH IPUKa3a M TyMayekwe pe3y/TaTa HCTPaKUuBamba.

IX KOHAYHA OLIEHA JOKTOPCKE JUCEPTALM]JE:

EKCIJIMIIMTHO HABECTH [J1a JIM JUCepTal{ja jecTe WM HUje HalmKkcaHa y CKJIaJy ca HaBeJeHUM
00pasJioKemeM, Kao U J1a JIM OHA CaZip3KU WUJIM He CaJIpKH CBe OUTHe esieMeHTe. /laTu jacHe,
Mpenu3He U KOHI[U3HE OrOBope Ha 3. U 4. MUTaIbe:

1. [la 14 je nucepTalyja HalKMcaHa y CKJIaAy ca 06pa3J/ioKeeM HaBeJJeHUM Y IPpHUjaBU TeMe

Komucuja onemyje aa je oBa JOKTOPCKa JucepTanuja ypabeHa u HanMcaHa y CKJIaay
ca o6pa3JioKelheM HaBeJeHNM y NIpUjaBH TeMe.

2. Ja nm fucepTanyja cap>Ky cBe GUTHE eJIeMeHTe

JucepTanuja cagp>Ku CBe GUTHe eJIeMeHTe.

3. [To ueMy je AucepTalyja OpUTMHAMAH JONPUHOC HAYLIU

PesysTaTh HCTpakuBama y OKBUPY OBe JucepTalyje NpPYyKajy JeTa/baH YBUJ y HYTPUTHUBHE U
bYHKIMOHAIHE KapaKTEePUCTHKe HWHTErPaIHOT MIIEHUYHOTI W Xe/bUHOr OpallHa U JOTNpPHUHOCE
yHanpehewy casHama 0 yTHULAj)y Kopullherma MOMEHYTHX 6GpalllHa Ha CEeH30pCKa, HYTPUTUBHA U
dyHKIIMOHA/IHA CBOjCTBA, KAo U 3a pa3Boj U MOryhHOCT ONTUMH3aliMje, He CAMO TeCTEHHUHA Y 0BJIUKY
Ta/baTesa, Beh W JApPyrux BpcTa NpexpaMObeHUX NPOM3BOJa Ha 6a3u OBHUX CHUpPOBHUHA. Takobe,
JlOOUjeHN pe3yJITaTH Cy JONPHHENN pa3yMeBawby yTHL@ja IPUMeEHE XUIPOTEPMUUYKOT TpETMaHa Ha
3pHEHY Macy XeJbJie IPOLIECOM ayTOKJ/IaBHUPakha, KA0 MOCTYIKA KOjU Ce TPaJULMOHATHO KOPUCTH 3a
0JIaKIIAHO YKJIakakhe JbyCKe 3pHA XeJbJie, Ha HYTPUTUBHU U QYHKLMOHAJIHU NMpoduI, npe cBera
WHTerpaJHOr OpalllHa [Jo6UjeHOr MJIeBEHEeM ayTOKJaBUpaHe 3pHEHe Mace Xesbjle, a IOTOM U
roTOBUX IPOM3BO/JA — Ta/baTesIa ca PA3IMYUTUM HUBOMMA CYNCTUTYIMje OBOT GpalliHa.

Hapabe, 0BOM JOKTOPCKOM AMCEPTALMjOM JaT je BpeJaH JAONPHUHOC pa3Bojy U pasyMeBamy
IpUMeHe 00jeKTHBHe M Cy0jeKTHBHE CEH30pCKe OlleHe TeCTEeHHHe, Kao U 60/beM pa3yMeBamby
yTHI@ja HYTPUTUBHUX U QYHKIMOHAJHUX KOMIOHEHTH KBaJIUTETA Ha MOTPOIIAYKY JONAA/bUBOCT
TeCTEeHUHE.

Ha oBaj HauuH, nopeJ, Hay4HOI JONPHHOCA, JOGUjeHU DPe3yJaTaTH NpeLCTaB/bajy MNOTEHIUjaT -
udeasaH nompowavku npogua - Koju omoryhyje kopuurhewe HOBOKpeupaHe, JebHHHCaHe
pelenType W caMOT IOCTyNKa IMPOU3BOJIE TECTEHHWHE Ca JOJATKOM HHTErpPaJHOI XeJbJAUHOT
OpaliHa, y KOMepIiydjaJiHe CBpXe, IITO /AONPHHOCH NPOLIMpEHY MajeTe HYTPUTHBHUX U
dYHKIMOHAJIHUX NPOU3BO/A 110 MEPH NOTPOIIAYA.




4., Hepoctauu aucepranyje 1 lbUXOB yTULIA) HA Pe3yJITAT UCTPaXKUBakba

KomucHja je MuLL/berba Aa OBa AOKTOPCKa JMCepTaLHja HeMa HeJOCTaTaKa, jep Cy CBH
MOCTaB/bEHH M/bEBH Y NOTHYHOCTH UCIYHEHH.

X NPEAJIOT:

Ha ocHOBy yKynHe olLleHe JucepTalyje, KOMUCH]ja MTpeJIaxKe:

- ,Zla Ce MNIPpUXBATHU MMO3UTHBHA Oll€eHa JOKTOPCKe ,Z[I/IcepTaLlI/Ije 1o, HaCJIOBOM:

"CeH30pCKH, HYTPUTHUBHU M QYHKIMOHAJIHM MPOPU/ HHTErpaHe TECTEHHHE ca
AOAATKOM Xe/bAMHOT GpamHa” v Jia ce KaHAuAaTKubU JyopaBku HIKpo6oT o106pu

of0paHa.

YJIAHOBU KOMUCHIE:

Ap Aparana lllopowa CumoBuh, JoieHT
Texnosiomku ¢pakyaret Hoeu Caz, YHuBepsutet y HoBom Cazy
-npeJceHUK-

ap Baagumup TomoBuh, BanpeaHu npodecop
Texnosiomku ¢pakyatet Hoeu Caz, YHuBepsutet y HoBom Cazy
-4JaH (MeHTOp)-

Ap Miagenka Ilecropuh, HayyHM capagHUK
Hay4nu nHCTUTYT 3a npexpamMbeHe TexHoJorHje y HoBoMm Cany,
Yuusepsutet y HoBom Cany
-4JlaH (MeHTOop)-

Ap Becna Tymo6ac lllanomary, AOLEeHT
TexHousouiku dakyntet Hosu Caz, YHuBep3suteT y HoBom Cazy
-4JIaH-

HAIIOMEHA: YsiaH koMUCHje KOjH He KeJIM Jia IOTIHLIe U3BeIlTa] jep ce He CJIaKe Ca MULL/beHheM
BelllHe Y/laHOBa KOMUCH]je, AyXaH je [ja yHece y U3BelITaj 06pa3/ioxKee 0HOCHO pa3Jjore 360r

KOjI/IX He XKeJIk Ja INOTIIHn1Ie PISBGHJTaj.




