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TEXHOJIOIIIKH OAKYJITET Epoj socsjea:

r43BEruTAJ O OrIEHr4 AOKTOPCKE AT4CEPTATIUJE

I IroAAUr4 O KOMr4CI4Jr4

l.

2.

,{aryu lr opraH xoju je r4MeHoBao xolrucujy
19.02.2010, XI ceAnuua HacraaHo-uayvuor aeha TexHolourxor $axylrera yuunep:urera y Honou Ca4y.

Cacras xouucnje ca Ha3HaKoM I'IMeHa u [pe3r4MeHa cBaxor rrraHa, 3BaE,a, Ha3r.rBa yxe HayqHe o6lacru ga

xojy je uzalpau y 3BaH,e, AaryMa us6opa y 3Barbe I'I Ha3r.rB $axyrrera, ycraHoBe y xojoj je vnan rcolllcr,rje
3anocneH:

[p Mapujaua uapuh, npo$ecop eMepl4ryc, Texuo,roruje KoH3epBrrcaHe xpaHe, Texuolornja na.nexa
MJreqHr4x npotr3Bona, 24.09.2008., YHneep:urer y Honolr CaAy, lpeAceAHur

[p CnaceHuja MHnaHoetrh, peAoBHr{ npo$ecop, TexHonorulje KoH3epBHcaHe xpaHe, TexHo,rornja u.nexa
MJrerrHr4x npor,r3Boaa, 04.05.2004., Texuorourxn $anynrer Hoeu CaA, MeHrop

,{p [paroj,ro o6paaoouh, peaoBH]4 npo$ecop, Texuo;rourxa nurcpo6nororuja,05.07.l995.,
flo,'uonpnepeanu Qary,rrer 3euyn, v,ran

II IloAAUr4 O KAHAT4AATy

I . I4ue, r.uue jeaHor poarreJba, [pe3nMe:
MI4PEJIA ( [paro,.ry6) LUIUqIrirT

2. ,{arynr poferra, onuruHa, peny6nuxa:
10.0 5. I 97 7 ., 3aaap, Xpnarcxa

3. ,{aryu oa6pane, Mecro r.r Ha3uB Marr4crapcKe re3e:
14.03.2005., Texuo,rourru Qaxyrrer, Hosh CaA,
Paseoj mexuo:rozuje Ksapla y3 npu.veHy npo6uomuxa

4. HayuHa o6,racr r.r: roje je creqeHo aKaAeMcr(o 3BaH,e Marucrpa Hayxa:
TexHo,ronrje r(oH3epBr4caHe xpaHe

III HACJIOB AOKTOPCKE AI4CEPTAI{HJE :

OIITI4 MI43AUHJA TEX HOJIOIX KOI 11 POUECA |IPOI43 BOA}bE OYH KUI4O HAJI HOf
@EPMEHTHCAHOf MJIEI{HOI HA|II4TKA

IV tIPETJTEA AOKTOpC KE AT4CEpTA[r4JE :

[oxropcxa allcepraulrja urp Mupe,re I4nuvuh je BeoMa nperneano rz jacHo r.r3J.roxeHa y rxecr norJraBJ],a:
l. Veoa (crp. 1-2)
2. Onunra aeo ( crp. 3-44)
3. Mareprajan rr MeroAe pa4a (crp. 45-52)
4. Pe:ynrarlr u gucxycuja (crp.53-102)
5. 3ax,ryuax (crp. 103-104)
6. Jlrareparypa (crp. 105 -1 12)

.{ucepraunja je nanrzcaua ua l12 crpaHa ,{4 Sopruara, caApxrr 66 ctuxa,25 ra6etau 122 tureparypga
uanoAa. Ha noqerxy Ar.rceprarruje nara je x,ryvHa aorcyn,lenrauraja ca u3BoAoM Ha cpncKoM rr eHrJlecKoM iesrrxy.



V BPEAHOBAILE IIOJEAI{HI4XIEJIOBAIOKTOPCKE II4CEPTAIIIIJE:

y yBOAy ayrop yxa:yje na snavaj us6opa craprep Kynrype y nporr3BoAlbu $eprr,reunrcaHux MJrer{Hr4x
npoH3BoAa. Craprep Kynrype cy ceneKuuoHt{paHu MuKpoopFaHr{3Mlr u3oJroBaHr4 Ha ocHoBy pa3ruqr4THx
KapaKTeptlcruxa rojr.r cJIoxeHLIM 6uoxenarzjcxr.rM npouecr4Ma $eprr,reuruury MneKo npoAyxyjyhu pa3nHrrure
KoMrIoHeHre y 3aBucHocru oA rl,Ina Seprraenraulrje (xouo- r.un xerepo$epuen'raunja), u raxo yrr4qy Ha $usuvxo-
xenalljcxe, peonolxxe, HyrpIrrIrBHe 14 ceH3opHe KapaKrepr.rcrr.rKe npou3Boaa. flopea rpaAltuHoHaJruux repuo$lrlHrx
craprepa (Streptococcus thermophilus tr Lactobacillus delbruectl spp. bulgaricus) BeJrr{Kr,r HarpeAax y canperraeuoj
rexHoloruju $epnrenfl.rcaHI,rx MregHrx HailuraKa nocrl4rHyr je paseojen npo6uorcxnx (unrecrunanHr.rx)
6axrepr.rja (Hajueruhe Lr3 poaa Lactctbacillus u Bifodobacterium). HajHonraje napujaure $epuenrlrcaurx MJreqHHx
Harr{raKa nope4 npo6noruKa caApxe H npe6aou.rxe (nHy,ruH, oruro$pyxro3a H Ap.) xoju crrrMyJrrruy pacr r.r

oraja6r'r,rnocr [p]rcyrHrrx craprepa. @epn,reurtacaHn MJrer{Hu Hanr4url xojrz ca4pNe npo6uoruxe ulutu npe6noruxe
no3L{TIrBHo yrilv,y Ha 3ApaBcrBeHH craryc xyMaHor opraHu3Ma, r4 Kao raKBrr npe4craorajy jeaan o4 najsuauajnrajr.rx
np14Mepa $ynxunor-ralHe xpaHe.

9ajHa r,'rrzea je cun6r.ro:a KBacaua (Pichia, Zygosaccharomyces) w la:rrepuja cupherue Kr.rceJrprHe (Acetobacler i
Gluconobacter). TpaluuuoHulJlHo ce raju Ha upHoM vajy aacrafeHnM caxapa3oM, a pe3ynraru AocaAarurbr4x
IrcTpaxHBalba noxa:yjy Aa Moxe Aa ce Kynrr{Br.r[Ie r,r Ha ApytxM cyrrcrparr,rMa Kao rr]To cy: rlpHo rrlrBo, KoKa KoJra,
uttHo (upuo, 6elo), excrpaxr ronllHaM6ypa, ehinacea, MeHra, prarbcKrr vaj u ap. flpulreua vajue rrree, xao
HeKoHBeHurroHiuIHor craprepa, y rexHo,rorrjlt $eprtaenrlrcaHux MJ'rer{Hr4x Hanr.rraKa npeAcraBJba ca HayqHor vl

rexHoJrolltxor acneKra BeoMa nHTepecaHrny o6nacr 3a ucrpaxr,rBarbe 6lroxervrujcrcnx u crpyxTypHlrx
rpanc$oplrauuj a m,'rexa.

O6:rzporr,r Aa je MneKo BeoMa c;roxeH tpuruurco-xeurajcxu cucreM, jep caapxu :Havajny Konuuuny nporeuHa,
Macrll I{ JIaKTo3e, KaHAr4Aar ucrrrqe Aa nHoxynauraja uajHe rJbr{Be y Mnexo npeAcraBJr,a cnequsuuau run
Qepnaeuraqlrje. Crora je naxuo 4e$uuucarn $arcrope r,r rexHorrouKe rapaMerpe r<ojn y npoqecy npo3Boarbe

Qyut<uuona-nuor $epueHTlrcaHor MJreqHor HanurKa u:a:raajy Aecra6u,ru:auujy npr.rNaapHor flporeuHa MneKa-
Ka3euHa I{ AonpllHoce Soprraupauy rpoAHMeH3uoHanHe cTpyKType rena y Ur.rJr,y 4o6r,rjan a flpor.r3BoAa onruMaJ.rHr4x
HyTplrTLrBHr{x, peoJrorrrKt4x }.r ceH3opHr4x r(apaKTepucTlrKa.

Y cx,raay 3a HaBeAeHuM, y Yeoay ce Llcrurle na je ul.ub llcrpaxuBarua y oKBr.{py aoKropcKe 4ucepraquje 4a ce
r.rcnura yrnuaj Bpcre n xoHqenrparrr.rje r.rHoKynyMa uajue rJbrBe: a) xy,rruurcaHor Ha upHoM uajy, 6)
KoHueHrprrcaHor npr4MeHoM uurpo$r.r,rrpauraje u q) KoHueHTpHcaHor yflapaBalteM, Ha npouec r,t roK
$epuenrauraje MrIeKa ca 0,9 n 2,2Yo MrreqHe Macrrr. [oce6na Sa-:a r.rcrpaxilBarha ooyxoarahe npaherse
6uoxenrrajcrcrax rpanc$opuauuja xovnoHeHara Mr'IeKa noA AejcrBoM vajne rrsraee u yrwuaj Ha peonomKe r4

crpyKTypHe flpoMeHe Syurur.rona.nnor rfepnaeuurcaHor MJIeqHor Hanr4rKa roKoM cKr'raAl,lrrrrel}a.
Ha ocnoey ao6rzjeuux pe3ynrara l4crpaxuBalba leQuHucahe ce o[rr,rM€rJrHH napaMerpu rexHoJrorrrKor [poqeca

npoll3BoAlLe Qyuxqr.rona,rnor $eprraer.nucaHoF MJ'rer{Hor HarHrKa y3 [pr,rMeHy uajue rl,nne, uro 6u ovoryhulo
Kpet'tparLe HoBor [por43Bo.(a BucoKe Hyrpur].rBHe BpeAHocrr,r, r43paxeHux repafleyrcKrrx cnojcrara xoju 6ra xao

$yur<quonalHa xpaHa Morao Aa ce Kopr4crr,r 3a HcxpaHy pa3nuqurr,rx nonynaur.rja.
feHepa-ruo locMarpaHo, Moxe ce KoHcraroBaru 4a je uuJB HcrpaxuBa]ba y Yno4y jacuo u KoHutr3Ho

4etpranucau n He oAcryna o4 $oprr,rynauuja aarnx y nprajaen AoKropcfie llrcepraur{e.

flouanre OIIIIITII lEO cacroju ce oA ocaM AeJroBa y xojr.rrr,ra KaHA[aar 4aje cyrwapHo, cryArro3aH [pr.{Ka3

aocaAaIIIILIrX peJreBaHTHr.rX nrrTepaTypHr4x noAaTaKa noqeB oA KapaKTepr,rcrr4Ka u [prrMeHe cTapTep KynTypa y
rexuo,roruju seprvrenrracanrax MJrerrHnx [por.r3BoAa, npoqeca Qepnaenraur.lje MJreKa, 6uoxenrrz-jcxux
rpaHc$oprraauuja KoMnoHeHara MJreKa roKoM $epr,aenrauuje, ucrrvyhr.r loroM caBpeMeHe nocrynKe 3a
no6o,'ruame Su:uuro-xenaujcxux oco6trsa $epnaeururcantrx MJIeqHux npor,r3BoAa, Hyrpurr4BHe r,r Qyuxquona.irue
KapaKTepucrl,Ixe [porI3Boaa. CacraB, oco6uue u 3ApaBcrBeHr.r erfexru vajne rrrtaee cy noce6uo r4craKHyrr.r, Kao l.r

pe3ynraru AocaAaIUBe npllMeHe uajue r,uune y [poII3BoA]6It $yuxqraonanHr4x Ha[r4raKa xy,rrueauujoM Ha Apyrr{M
cytlcTpaTuMa.

V npna rpl4 rlornaBJba nperneAHo cy nplrKa3aHe KapaKTeprrcrure craprep Kynrypa xoje ce aKryenHo Kopr4cre y
rexno,rorttju $eplaenrucaHrrx MJIeqHt.rx npox3Bo.4a (6axrepnje Mnerrne xuce,rnse-5MK, xeQupua rpua) ra yr].ruaj
noje4unux MlrxpoopraHH3aMa Ha rox Qepuenrauuje u 6r,roxerr.rr.rjcxe rpauc$opuaqlrje KoMrroHeHara MJreKa
(yrrseuux xllApara, Macrv u enrauuua) rcoA pa3rutrurux rlI[oBa $eprr,renraquje MneKa (xonao$epnenraquja u
xerepoQeprraenraquj a).

Bpcra u cacraB craprep Kynrype ur'aa sHauajag yrrauaj Ha crpyxrypHe rpoMeHe Ka3errHcre MlrrreJre rpu
$oprraupamy rpoAuMeH3l4oHanHe crpyxrype rena, ruro je noce6so o6pal)euo y rrerBproM Aeny oBor rorJraBJba.
Ilopea craprep Kynrype lI Apyn4 napaMerpfl npoueca (cacran MJIeKa, TepMr4rrKri rperMaH, AoAara( raurpaaujenara)
yrutly Ha crpyxrypHe npoMeHe roxou Qepueuraqnje. Kao LI Ha peonorxxe KapaxTepr.rcruxe tpunaluot [po]r3BoAa,
lpl4Ka3aHe y neroM Aeny nornaBJla. V oxnrpy norJlaBJba Peotowrca caof cmea $epueumucaHux,MleqHux HanumaKa
nerzubHo ce onrcyje AI4HaMlrtIKo noHalllarbe jorypra, npLIKa3aHa je ruxcorpoflHa npnpona (pepuenrr.rcaHux
MJICqHT{X fl , l4cTr4qe ce Aa HMa BaXHO MeCTO y KBtL'IuTeTy BITCKOeJIaCTUT{HI4X MJIeTIHI{X
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[pol'I3BoAa, a AI,IHaMI4qKl,t recroBl4 ycflelUHo Moly .{a ce nplIMe}byjy y AeoIIHHcatby abeHoMeHa HacTaHKa reJra r.r

crpyKrypHlrx npoMeHa npor.r3Boaa.

flope4 yo6r.ruajeunx onepauraja xoje ce nplrneruyjy y rexHonouKoM npouecy npou3BoAlbe Qeprnlenrr.rcaHrlx
MJIeqH[x [poLl3BoAa, xaHAuAar onrzcyje caBpeMeHe nocry[Ke ], TexHuKe xoje ce Kopr4cre y Ur4Jby no6oruruana
Qu:uvro-xeunjcxnx, peonolxKrlx H ceH3opHr4x KapaKTepl.rcruxa $epr'reurlrcaHr4x Mrer{H[x rrpou3BoAa, r,r ro:
ueu6paucre rexHr{Ke KoHueHrptrca}La, [plrMeHa cficreMa 3a ayroMarKy xoHrpony pH epe4nocrfl, HaAnp]rrr,rcaK
crepl4nHuM racott (noxa^:ao ce eouKacaH y cnperraBaBy xourauuHauuje Mr4t(poopraHr.rralra) u xopuruheu,e
pa3rurrr4r[x Hurpaaujeuara, Hnp. o6paHor Mnexa y npaxy, cypyrxe y rpaxy, KoHueHTpara nporenHa cypyrKe, r.r Ap.

O6:uporr,t Aa caBpeMeHI4 TpeHA y rlcxpaHu npeAcraBJba nporr3BoAr+,a Qepruenrucanux MJreqHrlx Ha11uraga ca
cMaH,eHuM ca4pxajeu MrerIHe Macru, :a no6o,T rualLe peonorxKr,rx u reKcrypanHrrx crojcrana Suna-nnor
npoll3Bona, [pI{Ka3aHa je uoryhHocr npuMeHe eH3r4Ma rpaHcruryraMunase (TI-) xoja raranr.rue flHrep- rr
I4HrpaMoneKynapHe Be3e yHyrap npoTelIHCKI4x JlaHaIIa pI raKo rt,,logu$uxyje $r.r:uuxa r.r $yHrcquona-nua caojcrea
rrporerzHa. flpe4nocru npnMeHe rpaHcrnyraMr.rHa3e y rexuoloulju jorypra KaHAr{aar aoxyuenryje [p]rx€r3oM
aKTyenHLIx pe3ynrara HayqHr4x r4crpaxrrBarla xopuurherrenr Hajuoeujr,rx nxreparypHr.rx u3Bopa.

floce6no nouraBJbe rrpeAcraBJba rtpllxa3 trnxpo6uolorxKor cacraBa u oco6nsa vajue rruoe. gajua r,'rr.rna Hlra
xona6yxa npe,qcraBrba uurpo6uo,roruxy saje4Hrzuy cacraBJbeHy oA crpherHr.rx 6amepuj a (Acetobacter u
Gluconobacter) w KBacat\a (Pichia u Zygosaccharomyces). Yo6r.rvajeHn cyncrpar :a rajeme vajue rrsune je upHr.r
vaj (ussop a3ora v Mr{HepanHrrx rraarepnja), :acnafeH caxapo3oM y KoHueHrpaqr.rju oA 5 lo 8%o, rcao seoua 4o6ap
I43Bop yubeHuxa. Ky,rrr.reauuja vajr-re rubMBe ce oaeuja Ha reM[eparypu oA 25 - 30oC, y aepo6Hrzru yclonuua. Y
AocaAaIIIrL[M ,lcnl4Tl4BatbuMa pa3nlIqlrrux ayropa yrepleno je 4a culr6uosa 6axrepr.rja cupheftre KuceJrrrHe u
KBacaua y $epuenrlrcaHoM Hanl4rKy cnoxeHuM 6uoxeuujcxr.ru rpaucQoprtaaqrajaua v3a3ilBa Qeprraeurauujy utehepa
u npogyrcyje rpIIMapHe Mera6onlrre: rilnaKro3y, $pyrcro:y, rnyxo3y, cupherny Kr.rcenr4Hy, MneqHy Kucert{Hy,
InyKoHcKy Kr4ceJruHy, rnyKypoHcKy Kr,rcerTr4Hy, rnHuepon. nojeauue Br,rTaMuHe r.r3 rpyne E rolrnlrexca Ir BrrraMlrH
I-{, xarexnH H Milny KonuquHy eraHoJla. O6utporra Ha Ber'rr4Krr 6poj aerexroBaHlrx r{yrpr4TuBHo BpeAHrrx Mera6on6Ta
vajue t,'ruee, KaHA[Aar llcrr,Iqe Aa je 3na.{ajaH 6poj ayropa .4oKa3ao aHruoKcuAarueua ceojcrna u auruuunpo6uo
aenoBalse xolr6yxa Hant4rKa, Kao I,I lxr4poK cneKrap npoounaxrlrvKr.rx u repa[eyrcrfl4x eoeKara Ha xyMaHlr
opraHH3aM.

Mera6o,rr{.rxa aKrr4BHocr vajHe rruuee y Mner(y ao caaa nuje 6uta npeAMer Ha} rHtrx HcrpaxtrBarra, Mebyrr4M
ny6,ruxonanu cy pe3ynrarv vcn]aruBarba npHMeHe uajne r,uuae y npon3BoArr,r.r $eprr,reurucaHor Hanr,rrKa oA
cypyrKe. Hanrlun 4o6lrjenrl $eprraeHraqrljoM cnarKe, Krrcene 14 peKoHcruryl.rcaHe cypyrKe y npaxy AoAarxou uajue
rJLI4Be caApxilnH cy eraHoJI, MneqHy ra qapherHy Kl.Icenr.{Hy. Tarofe, ucrI4rrrBaH je yrr.rqaj AOAaTT(a UpHor Lr

3eneHor uaja na aKrrtBHocr joryprHe craprep Kynrype. Yrapfeno je aa aoaarar vaja y npoH3BonFbu jorypra ne
nuxu1upa aKrHBHocr 6arrepraja MreqHe xaceJluHe, aeh rgavajno no6ouuasa auruuuxpo6ua Ir aHTr4oKcHAarHBHa
cnojcraa, H Hyrpt4rr.tBHy BpeAHocr QynxuuoHiurHor Halr,rrKa ycneA nplrcycrBa $euo,rHux r(oMnoHeHara:
e nI4 rtLIlO KaTeX U Ha, KaTe XI4 Ha H FIL'I O KaTeX I,l H f iLIIaTa.

3navajau acrIeKT y oueHu KBaJ'IHrera Synxquona,ruux $epl.renrvcattx MreqHrrx [por43Bo,qa npeacraBJ'ba
Hyrplrrr4BHa BpeAHocr rrpoH3BoAa. Xenarajcxn cacraB QeplrenrrEcauux MJreqHtrx npou3BoAa (caapxaj
MaKpoKoMrIoHeHara, MIrHep€L[a, nuran,,tlHa) np[Ka3aH je y nornanmy Hympumueua epeduocm SepueumucaHux
"MreqHux npouseoda. Taxofe je Aar npuKa3 Ivtoryhnocru xopuruhen a pa3Jruqr{rr4x r.rurpa4r.rjeuara
(npo6uorlrqr.r/npe6uorraqrl, ortera-3-uacHe KHcenflHe, 6urHr.r creporu/$urocrepoJrrd, 6noaxrHaHu flenrr.rAr4 r.r ,11p.)
y npoI43BoA[5Ir rpeprraenrucanr,rx MJreqH14x HanHTaKa, paAI{ flocrr,r:arua :HavajHtrx 3ApaBcrnenux eSexara
KoH3yMnpalueM oBaKBr4x nporr3Boaa o6oraheur.rx QynxrluonalHlrM AoAauuMa.

Ha ocnooy npoyqeHe u cucreMarr43oBaHe nr4Teparype, .4oKTopaHT je 6uo y lroryhnocrur na [paBunHo
aHa!'rlr3r,rpa x ryMarr[ ao6lrjene pe3ynrare u La ux yrropeau ca pe3ynrarnMa Apyr[x ayropa [crpax[Barla Ha
cn r.rvHoj npo6,relraru uu.

V nouaery MATEPI,IJAJI 14 METOAE PAAA KaHArrAar AeraJ,bHo npr.rraryje rexHoJrolxKr,r npoqec
npoI,I3BoAlLe naprljaHrr.r QynxuuonanHor Sepnreurt{caHor Hanr,rrKa ao6rajenlrx y3 nprlMe}ry pa3nr,Hrzrl4x Bpcra [r
xoHqenrpaqr.rja uHoKynyMa uajHe rr'blzBe. OnucaH je rr,rarepuja,r 3a rpoH3BoABy napr.rjanru SepueurucaHrax
MJIeqHux HanLITaKa: MneKO Ca 0,9 u 2,2o/o MJIeTIHe MaCTH, nOCTynUx fipunpeMe pa3n[rrfiTr.rx r.rHOrynyua vajHe
rJbuBe !I Kapal(repl4crure xopnurheurzx r.rurpaar.rjeHara: rpaHcFJryraMuHitse Ir KoHrreHTpara nporer,rHa cypyrKe.
Xeurajcxu cacraB MJIeKa u $epttaenrracaru.rx MJIeqHI4x HaIII{TaKa aHar.lr43r.rpaH je rpr.rnrenon,t crasaapAsr.rx IDF
MeroAa. CanpenreHe aHiuIIIrlIqKe Mero.4e - eH3r4MCKrr recroBr,r (Megazyme, Llpcxa) ropliluheuu cy :a oApeb[saBe
caapNaja flpoAyKara seprueurarlr.rje MneKa (,raxrora, r€uraKro3a, fnyKo3a, Qpyxroaa, L- ra D-rraleqHa Kr4ceJr[Ha,
cupherHa KLIceJII{Ha ra eraHol). MacHe KucennHe cy AereKToBaHe npr4MeHoM GC/MC, caapNaj BrrraMrrHa U, 8,, Eu

u Bo aua,ur:upau je HPLC rexHLtKoM, aox je caapxaj Mr.rHepana yrnplen aroMcxoM a6copnqr.ronona
cneKrpocKonrzjorr,r. 3a aHanH3y peonouKr4x KapaKrepr4cillra xopuurheHx cy anaparn: Texture Analyser TA XP plus
(Micro Stable System, Eumecxa) ra Haake Rheostress 600 HP (Thermo electron, Herraavxa). Mrlxpocrpyxrypa
HanllraKa IIcrIIrI4BaHa je npr.rnaenonr eJIeKToHcKe vraxpocxouuje, TexHr,rKoM SEM (scarerlrg e,rexrpoucxa
nauxoocronuia
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MLrxpo6aolo[IKa aHan]r3a craprep Kynrypa u rpept',teuracaHl4x MJreqHr4x Harrrrraxa o6yxnaruna je ogpefnearre
yKynHor 6poja, 4erepur.lraur.rjy H r43oJraBar6e baxrepr.rja 14 KBacaua nprrMeHoM API LAB PLUS coSrnepcxor
crcreMa.

,{o6ujenr.r pe3ynrarr cy crarucrr4rrrcrz o6palenr.r npuMeHoM nporpaMcKor coQrrepa Statistica 08 (StatSoft, USA) u
roplnuhen eu ,{auxauoaor recra.

Pe:ynraru r4crrrrrr,rBarba npeAcraBJbeHrr cy y nornaelry PE3YJITATI4 I4 AHCKyCHJA y 74 ra6emu 46
cJrr4Ka rr ryuaveulr jacHo, flperneaHo t,t Ha HayqHo-MeroAonouKLr pa3yMJbr4B HaquH.

Y npeonr Aeny nornaBJba aare cy KapaKTep[cr[Ke MreKa u craprep Kynrypa xopnuheurx 3a npor43BoArby

SepnaeHrucanr4x MJreqHrrx Hanr,rraKa. florona je aar Aer€ubaH nprrxa3 fipoueca Qepueurauuje MJreKa xopnurhemen
Tpr4 Bpcre [rHoKynyMa uajHe rrsnse: HaruBaH, KoHueHTpoBaH ynpaBarbeM 14 KoHqeHTpoean nruxpo$u,rrpaqlrjou.
Bpeue Sepueurauuje Mr'reKa y3 npnMeHy vajue rrsuse ABa nyra je ayxe y nopefeny ca Sepuenrarlr,rjou ulexa y:
npuueny joryprHe r.rnpr npo6uorcxe craprep Kynrype, jep je uajna rJ'br4Ba cr.rru6uo:a KBacaua u 6axrepuja cupherue
Kr4cerLIHe xoju nrr,tajy Marre l43paxeH arllruurer 3a pirrpaAlby naKro3e y Mnexy y xonanapaur{n ca
rpaAu uuoHzInuorr,r joryprnoM KynrypoM uru npo6uorcKlrM craprepoM.

Hyrpltruena BpeAHocr npou3BeAeHr,rx napujanru Sepnrenrucauflx MreqHr.rx npor.r3BoAa je o6yxnanrna [pr4Kir3
xentujcror cacraBa rr eHeprercKe BpeAHocrn HanaraKa, Kao [r caApxaj xounouenara: JIaKTo3e, riurarTo3e,
r,ryrco:e/$pyKTo3e, MJIeqHe KnceJIrIHe, cupherne KLIce.nLIHe, eraHoJra, MlrHepaJra, BI{TaMrrHa 14 MacH}rx KVceJIlIHa.
Asa,rtlrou pe3ynrara KaHAuaar ucrr4qe 4a je caapxaj noje4uHux KoMnoHeHTa HaKoH npou3BoArLe Harrr4TKa

ar4peKTHo [oBe3aH ca BpcroM, cacraBoM r.r rulrrpo6uo]rorrrKr{M KapaKTepr{crrrxaMa r,rHoKynyMa vajHe rruuee.
flpoueHa unxpo6uolourKl,Ix Kapaxrepllcrlzra r ca4pxaja nojeAunlrx KoMrroeHeHaravcnvrilBa*a je y o4a6paruru

SepnaeurucaHl4M M.IIer{HrIM HatrlrultMa roxoM l0 aana cKJ'IaA[rxreba. Caapxaj naxTo3e, je ona4ao y cBr4M

a*urul:.upartM y3opur{Ma, aor je caapNaj ra!'raKro3e, uryKo3e, $pyxro:e n L-uleqse KrrceJrr4He pacrao roKoM
cKJIaAHIxreIia. CupherHa KIIce,,II4Ha je racrynreHa y Hal[qLIMa y Mr,rHrlMrurHrrM xoHueurpauujaMa, a rpeHA
rrpoMeHe y y3oprruMa je y r[yHrcunju oa Bpcre r] oAHoca 6axreplrja MretrHe K].rcrrerlHe r4 KBacaua y oarooapajyherrl
uHoKynyMy uajue rubuBe, xojr.r je raxofe BeoMa Bapl4pao. Konanaparunuu npr4Kir3 uurcpo6uolorurux
KapaKrepr.rcrnKa rrHoKynynaa lr rfepruenmcaHor Hanr.rrKa noxa:yje 4a je npoceuan 6poj KaBacaua sehu oa 6poja
6arrepuja MJIeqHe KTIceJILIHe ruro je ArIpeKrHo yru(a.no Ha ror SepueHrauuje r4 KBilJrr4rer Qynxrluona-lulrx
Sepuearncanr4x MJrerrHrrx HaIruraKa.

Ougrqxo-xeuujcxe, rexcrypiurHe u peonou(e oco6uHe SepueurracaHlrx MJreqHr,rx Ha[]rraKa npahene cy HaKoH
npolr3Bo.qlbe u roKoM cKnaAI,IIxrelLa. H:uefy y3opaKa npoII3BeAeHr4x ca piBn1,1r{taryM r4Ho6ynyurnua nuje yrepleHa
aHauajHa pa3nuKa y HaBeAeHr,rM oco6uuaua. Mefyrr.rrrr, y3opUu Ao6ujerur ya xopr,rruhelbe 0,02Yo rpaHcrnyraMr4Ha3e
rzuajy rHauajuo 6ore peonourKe oco6uHe y nopelemy ca Hanlrur4Ma 6eg TI-, ruro je y crna.qy ca pe3ynrarrrMa
npuMeHe TI- y npora:aoAr+,ri rpaAr,ruuoHaluor jorypra, HaBeneHUM y nouraeJby Onruru Aeo.

Cen:opHa a*arv3a $epueHrr.rcaHl,rx MreqHt,rx Hafi]rraxa noxasyje Aa y3opuu [porr3BeAeHu r43 MJ'reKa ca 0,9Yo
Macrr'I [I Mr'IeKa ca 2,2oh vacru ca 10%o I4HoKynyMa vajHe r,ruee H y3 Aolarax 0,02Yo Tf r.ruajy naj6orse
TexHoJrorrrKe u ceH3opHe KapaKTepHcTHKe.

flor,'Ias,Be Muxpocmpyxmypa (tepueHmucaHux MreqHtN npouzeoda onncyje crpyxrypHe KapaKTeprrcrr4Ke
IIpot{3BeAeHrIx eapujanrlE $eprnleutucanor MJreqHoF Ha[].IrKa 4o6ujene npHMeHoN4 scanning eneKrpoHcKe
nar.rxpocxonr.rje. flpHr,,teHorta vajHe r,r,uee :a Seprraenraqujy nanexa, Ha Mr,rKporpa$ujarua jacno ce yorraBa rycro
ucnpeflJrereH nporeHHcxrr MarprrKc y rcojr.r cy r.rHxopnopreaue nojeanHe Bpcre MHxpoopraHu3aMa. EsraAeHrHo je aa
,rloAaraK Tf y roxy [por43Boabe SepuenracaHux MJreqHprx Harrr,lraxa ca uajnona ur,HBoM suauajuo no6on,ruasa
crpyxrypy $r.rua.nHor npolr3BoAa.

V nocneArreM rorJraBJr,y Onmuuusa4uja KaHAr{Aar je xonnapapajyhra ao6ujeHe pe3ynrare Qoprraynracao
onl4MturHe KapaKrepr4crurce xeuujcxor cacraBa, $u:nuxe oco6uue, TeKCTypanHe KapaKrepucruKe n ceH3opHa
crojcraa nonopa:nujeHux QeprraenrucaHrx MJreqHr4x npofl3BoAa. OAHocuo, 4ara je onura oqena yruuaja
He3aBHcHo npoMeHJbr{Bnx BeJrnrrrHa Ha Kapar(Tepr4curxe $uHalHor rrporr3BoAa.

Ha ocuony nprrKa3aHe aHaJrlr3e pe3ynrara KaHAr4aar I43BoAr4 3aKr,yqKe Aa:
- nprrMeHa Hlrxe KoHueHrpauuje r4HorynyMa 4aje 6o.re oco6nHe rrporr3BoAa,
- Aoaarax Tf :uavajuo no6orsurasa $n:uuxo-xetrujcre, rexcryptu'rHe r.r ceH3opHe

KapaKTepucrr4xe npou3BoIa,
- AoAaraK KoHueHrpara nporerrHa cypyrKe rHavajno He yrnqe sa no6o,truame nlrjeane

oco6une npor43BoAa,

- Haqr4H npr.rnpeMe r4HoxynyMa yrr,rqe y cne4ehen cMrrcny: KoHueHTprrcalbe
y[apaBarLeM Ilo3r4Tr4BHo yrrrqe Ha Su:uvxe, a mraxpoSr.urpaqnja Ha xeunjcxe
oco6uHe npou3BoAa.

Y o6anrsenoj a*aru3t4 pe3ynrara xauAuAarje [oKa3ao rnavajno reopercKo 3Harbe Kopucrehlr 6pojne [oAarKe
u3 ur,rrr{paHe J'rrrreparype, roje je ycnerxHo rrpuMeHr,ro npH ryMaqe}by pe3yJrrara concrBeHrzx }rcrpax}rBa}ba.

Y nouanny 3AKJbyLIU[ xauAuAar je na ocuony ao6njeHlrx pe3yJrrara r.r 4r.rcxycuje rr3Beo oAroBapajyhe
HarrHo 3acHoBaHe H noy3AaHe 3aKJbrrKe.
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nouasrbe JII'ITEPATyPA caapxu crucaK 122 pe$epenue peneBaHrne ra o6racr HcrpaxuBarba xoja je
IIpeaMer AoKropcKe aucepraulrj e.

VI Cnt'tcax HayqHllx ll crpyqHr4x paAoBa rojr.r cy o6jae,renlr ulu nplrxnaheHu 3a o6jas,'runarse Ha ocHoBy
pe3ynrara r4crpaxuBarba y or(Blrpy para Ha 4oxropcxoj 4ucepraquju

Pad y epxyucxou "ueljynapoduon qaconuq)
M2t

l. Malba5a, R., Milanovii, S., Londar, E., Djurii, M., Carii, M., Iliii6, M., Kolarov, Lj.: Milk-based beverages
obtained by Kombucha application, Food Chemistry, 112, 178-184,2009.

Pad y uellynapodnou .raconucy
M23

2. Milanovii, S., Iliiie, M., Djurii, M., Carii, M.: Effect of transglutaminase and whey protein concentrate on
textural characteristics of low fat probiotic yoghurt, Milchwisenscfta/7 Milk Science International, 4,388-392,2009.

Csonutmerbe ca uefiynapodnoz cxyna rumontna*o y qeJtuHu

M33

3. Londar, E., Milanovi6, S., Iliii6, M., Djuric, M., MalbaSa, R., Durakovii, K.: Fermented milk beverages
manufacture by kombucha, lnternational Conference on Science and Technique in the Agri-food Business,
ICoSTAF2008, Proceedings on CD, November 5-6, Szeged, l-8, 2008.

4. lliti6, M., Milanovi6, S, Carii, M., Duri6, M., Tekii, M., Durakovic, K., Vukii, V.: Quality optimisation of
fermented dairy beverages produced by transglutaminase application, EuroFoodChem XV-Food for the Future, The
Contribution of Chemistry to Improvement of Food Quality, Faculty of Life Sciences, University of Copenhagen,
Denmark. Book II of Prooceedings, 203-206, 2009.

Cuonrumeme ca uefiynapodnoz cxyna ruma.unaHo ! usoody
M34

5. Iliii6, M.: Improvement of probiotic yoghurt characteristics by transglutaminase application, Second European
Workshop on Food Engineering and Technologt, Massy, May 26-27,2008. Presentations by selected European PhD
students in Food Engineerings and Technology 200712008, 19,2008,

6. Milanovii, S., Carii, M., Ilidi6, M., Duri6, M., Durakovii, K., Vukic, V.: Technology of functional fermented
milk beverage produced by tea fungus application, EuroFoodChem XV-Food for the Future, The Contribution of
Chemistry to Improvement of Food Quality, Faculty of Life Sciences, University of Copenhagen, Denmark. Book of
Abstracts, 183,2009.

7. Milanovii, S., Iliii6, M., Londar, E., Durakovii, K., Vuki6, V.: Technology Development of Functional
Fermented Milk Beverages, New Chalenges in Food Preservation,, EFFOST 2009, 1l-13 Nevember 2009,
Budapest, Hungary, Proceedings on CD, P065, 2009.

Pad y eodehen .taconuc)) HsquoHsr,tHoz zruaaaja
M5t

8. Milanovic, S., Iliti6, M.., Durakovii, K., Vukii, V. (2009): Textural characteristics of fermented milkbeverages
produced by kombucha, Acta Periodica Technologica, 40, 63-69.

Pad y uaconucy Haquouo,Tuoz tnavaja

9. Milanovii, S., Cari6, M., Duri6, M., lliii6, M., Durakovii, K.: Physico-chemical properties of probiotic yoghurt
produced with transglutaminase, Acta Periodica Technologica, 38, 45-52,2007 .

10. Milanovii, S., Londar, E., Duri6, M., Malba5a, R., Tekii, M., Iliii6, M., Durakovi6, K.: Low energy kombucha
fermented milk-based beverages, Acta Periodica Technologica, 39,37-46,2008.
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11. Iliiid, M., Milanovi6, S., Cari6, M., Durii, M., Tekic, M., vukii, v., Durakovii, K., popovic, S.: primena
kombuhe u tehnologiji funkcionalnih fermentisanih mlednih proizvoda, Prehrambena industrija-mleko i mleini
proizvodi, vol. 20, 1 -2, 65-69, 2009.

12. Radulovie,2., lliiac, M., Radin, D., Paunovii, D., Mitrovid, N., Obradovii, D. (2009): Karakterizacija
mikroflore kombuhe u fermentisanim mlednim napicima, Prehrambena industrija-mleko i mleini proimodi, vol. 20,
t-2,106-109,2009.

Caonutmen,e ca cKlna Haquo*utHoz truauaja utmoilnaHo y urcody
M64

13. Milanovi6, S, Londar, E., Malba5a, R., Duri6, M., Iliii6, M., Durakovii, K.: Primena kombuhe u proizvodnji
fermentisanih mlednih napitaka, V Simpozijum. Mleko i proizvodi od mleka, Tara, 04-08. jun, 2008., Zbornik
radova,29-31.2008.

14. Milanovid, M., Carii, M., Iliai6, M., Durakovic, K.: Nutritivne karakteristike funkcionalnog fermentisanog
mlednog napitka dobijenog uz primenu kombuhe, ll. Kongres o ishrani sa medunarodnim udesiem, Beograd, l5-
1 8. oktobar, 2008. I zv o di r adov a, 264 -266, 2008.

15. Milanovii, S., Iliii6, M., Durakovii, K., Vukii, V., Filipa5, I.: Funkcionalni fermentisani mledni proizvodi sa
dodatkom kombuhe, IV Savjetovanje o proizvodnji i preradi hrane (4th Conference about production and
processing offooS" AgroTECH" Gradadac, septembar 2009, Knjiga saZetaka 24-25,2009.

I4crpaxunarua oOyxeaheua oBoM AoxropcKoM At cepraqujou Aeo cy npojexra y o6nacrr4 Texuo,rourxor pa:eoja
TP-20008: @yuxtluouanuu (tepuenmucctHu MleqHu HanumaK-Ho6a mexuonozuja roju $uHaHcupa MuHxcrapcrBo 3a
HayKy I{ rexHor'Iotuxll pa:eoj Peny6ruxe Cp6uje (2008-2010), pyroBoArrnau rpoQ. Ap CnaceHraja Mr.rnauosxh u
rraellyHapo4Hor npojexra: E!3488: Development of probiotic yoghurt technologt with improved yoghurt
characteristics (2006-2009), pyroeo4u.nau npoS. ap Mapujana I{apuh, y rojnua je rr,rp Mnpela Vtu,tuh,
LICTpaXr,rBaq.

VII 3AKJ[ y qUI4 OA H OC H O PE3yJITAT r,I I,ICT PA)KI4 BAtbA
Y 4oxropcxoj 4uceprarlujra up Mupe,re Vil,r\wh vcr,ilraH je yruruaj pa3nmr,rrr4x Bpcra r{ xouqeHrpauuja

ItHorcy,rynaa vajue rJ'LI4Be (xylilaelacan Ha upHoM .rajy, KoHueHTpr{caH npr,tMeHoM murpo$unrpauuje v
I(OHUeHTpHCaH yrrapaBalLerrl) ua npouec r.{ ToK $epuenraquje MreKa ca 0,9oh u 2,2o/o MJreqHe MacrLl npaheHe cy
6lloxerr.tnjcxe rpauc$opuaqraje xontnoueHara MneKa non nejcrBoM uajHe rruee, Kao H HyrpuraBHe, peonouKe rr
crpyKrypHe npoMeHe SyHrUuoHanHrax $epueHrr4caHUx Mrer{Hnx HarrrrraKa HaKoH rrpor,r3BoArbe r,r roKoM
cKJlaAnrrrelsa. Ha ocHoBy Ao6ujeHllx pe3ynrara AeoflHUCaHI,I cy orrrr4MilrrHt4 rrapaMerpr4 TexHoJ'lotxKor [poueca
npor43BoAlr,e Synxuuona,rHor Mr'reqHor Hant4TaKa, xojr.r nope4 Hayr{Hor .[oflptrHoca pa:nojy r.r ynanpele6y
rexrjo,rorltje MJIeKa, noce6so rexuo,rorlrje SepnaeH'il.rcauux MreqHux npon3BoAa, yxa:yje u ua naoryhuocr
npaKruqHe npuMeHe pe3yarara tlcrpaxrrBarba y rru,Ey Kper4parba HoBor [polr3BoAa r(oju rao QynrqraoH€L'rHa xpaHa
Moxe Aa ce Kopr4cru y rrcxpaHt4 pa3n[qtrrurx norry,rauuja.

KasAIrAar up Mupena I4r'u,auh je ua ocHory pe3ynrara ncrpaxr,rBarba y oKBnpy Aorropcxe 4ucepraur.rje
u3BeJra cneAehe 3aKJ'byr{ Ke :

Ilpoqec $epuenrauuje Mnexa ca0,9o MacrH y3 np[MeHy vajHe rrsraee rpaje oa 9 carm (ysopax l0o% riarusHor
unoxy:ryrua) Ao I1,5 caru (y:opax rpoH3BeAeH ca3,\oh r4HoxynyMa KoHrleHrpoBaHor ylapaBaH,eu) u npoceuuo je
ABa ryra Ayxr4 oA $eprraenraur.rje MneKa y rpor43BoArbn npo6noTcror jorypra.

[onauuaurHLt npoAyxru c,roxeH[x 6rloxenrujcxrx rpanc$opuaur4ja naxTo3e cy riular(rosa i L-rareqna
Kr4cer'II4Ha, a aacrajy tt c,le4ehu Mera6onl{rr,I: ulyKo3a, $pyxro:a, D-Nrre.{Ha Kr4ceJrr4Ha, cupherHa Kr4ceJrr,rHa r,r

eraHorr. Tpanc$opuaquja ramo:e je najraHreH:ueuuja y y3oput{Ma rAe je oaHoc 6axrepr.rja cupherHe Kr.rceJrr4He n
KBacaqa 1:1. Caapxaj JIaKro3e uaxou $epnaenraqrlje MneKa y3 roprlurherre vajue rrsnne rraaur.r je npoceqHo 3a
19,6% y oaHocy ua caapxaj JIaKro3e y nona3HoM MneKy. Y Seprr,tenrr.rcaHlrM MJreqHuM HanlruHMa 4ouuHaHruo je
3acrynJ'beHa L-uleqsa Kucer'Il,tHa (npero 80%). OyHxqLIoHIL-IHI4 Qeplaeurr,rcaHu MJreqHu Hannrlrr urraajy npoceuno
l0 nyra BI,ItrtII caApxaj L-u,revxe Kucerrr{He oa caapxaja cupherHe Kr.{cenr4He. Caapxaj eraHona je na.iuurua y
y3opKy rpol43BeAeHoM y3 npuMeuy 10oh uuxpoSra,rrpplpaHor IIHoKyJ'ryMa, a uajHraxr.r y y3opxy ca 1,5%o

KoHIIeHrpoBaHot I4HoKynyMa, H ArlpeKrno je [oBe3aH ca BehuM 6pojerra KBacaua y oAHocy ua 6poj 6axrepuja
cr.rpherue Krcenl4He y I4HoKynyMy. Toxou cKJIaAiluren,a caapxaj raKTo3e y cBLtM y3oprlxMa onaAa, aor ca4pxaj
rilrraKTo3e, rnyxo3e, $pyrro:e lr L-uleqne KlrcennHe pacre.

@epueHrucaHr4 MJrer{Hrr Hanr4ut4 npencraBJbajy r.r 6orar Lr3Bop MuHepa,r,a, DpLt ueuy je AoMHHarHo 3acrynJbeH
xa.nuujyu - rpocer{aH caapxaj rr3Hocu 1245,5 mg/kg.

Caapxaj BItraMI4Ha Ll npoceuno H3Hocr4 110,6 gAg. Kon:yulrpamerr,t 500 g Hanxrxa Mory Aa ce 3aAoBoJbe

AHeBHe fiorpe6e oApacnrrx sa nurauruHorr,r I-{.
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CaapxajBuTaMpIHaBxounlerca(Br,Ezr,rBo)YHa[I4TKyjeHuxuoacaapxaja,@

MJIeqHI't HanHIIl{ npoI,I3BeAeHU npHMeHOM UajUe rrUUAe l,13 MJreKa ca 0,9oh u 2,2o/o Macrr,r ca,qoaarxorra l0o%
I'rHoKynyMa vajHe rn,nne caApxe Hajelrure aurauuua E2 108 pg/100g, oAHocHo 136 pgl100g. Ilorpe6e xyMaHor
opraHr{3Ma 3a HaBeAeHr4M Br4TaMr.rHtrMa cy Ma}be, raKo Aa ce KoH3yMyparbeM 150 g SeprraeHrrrcaHor MreqHor
Ha[urKa ca uajnoll ubI4BoM Mory 3aaoBorslrrrl norpe6e Aeqe, a AHeBHHM yHocoM 300 g ualurxa 3aAoBoJbr,rJre 6n ce
norpe6e oApacnux 3a Bt4TaMr4Hlrnla E xonanlexca.

Y atntuzupaHnM y3optlt4Ma uajrac'ryn:teuuja je raJrMr4rnHcKa KtrcerrrHa C16:0 (cis+trans) uujr.r yAeo r3Hocx
29,9o/o (ysopax 10o/oV LI3 MJIeKa ca0,9 oh nracru), oAHocHo 29,3 oh (y:opax l0%L1rr3 MJreKa ca2,2o/o nracru).

Ha ocnoey u:o,rauuje u nAesru$urcaqr.rje xnacaua n 6axrepuja cupherHe Kt{ceJlHHe (BCK) u: uajue r-uure,
yrepleuo je aa utlxpoO.ropy 6axrepr.rja ctlpherne Kltcerrr.rHe cavun anajy apcre Acetobqcter aceti, Acetobacter
pasteurianus i Gluconobacter xylinum. OA xsacaua yrrpleno je nplrcycreo Bpcra xoje npr.rna4ajy po4onrnaa
Saccharomyces, Candida i Kloeckera. Toxona @eprraeurauuje MJreKa [pr.rMeHoM r.rHor(ynyMa vajne ru.ree nosehasa
ce 6poj cBlrx MLIKpopraHIr3aMa Lr anauajHo je nehu y nopeleny ca 6pojenr y [onzr:HoM r.rHoKyJryMy.
Murcpo6nonouKll cacraB HarluraKa ce paultryje y 3aBll.cHocrri oA Bpcre rr cacraBa xopnurhenor rrHor(ynyMa.
Hajnehu 6poj ECK (4,5'104 henlrjalml-) 14 KBacaqa (9'l0a heruja/ml)le y Foprry ca ION nrurcpoQr.urprpuro.
I4HoKynyMa, aox je rraarst{ y Hanlrrt(y ca l}oh:HarusHor rrHoKynyMa n u3Hocu ECK:xsacqr : 4,05.10a:4,5.10a.

YsopUu nporr3BeAeHH y3 AoAaraK 0,02Yo rpaacuryraMrjHa3e 6es o6:upa Ha Bpcry xopr.rurheuor r4Hor(ynyMa
ranaajy 6o,re $tl:ttvxo-xeurajcxe, peololrxe (rexcrypa r,r Br4cKo3lmer) u cen3opHe KapaxTepr,rcrnxe. Uaj6o,.re
reKcryp€InHe KapaKrepllcrl.rxe uruajy y3opllu: l,5o/o YIIV+T| (y:opax ca KoHUeHrpoBaHuM rzHoxynyMoM u Tf) u
10o l4+Tf (ylopax ca HaruBHI4M HHoKynyMoM n Tf). Toxona l0 aasa cKJraAurxrelra MrrHr4M€rJrHe cy [poMeHe
TeKcrypiL'IHrIx KapaKrepltcrplKa Kor y3opaKa ca Harr,rBHr,rM HHoKynyMoM ll lrraxpo$r.rnrpr4paH[M r,tHoKynyMoM, AoK
ona4ajy KoA y3opara npor43BeAeHux rrpuMeHoM r4HoxynyMa KoHueHTpoBaHor y[apaBa]LeM.

oyHxul.tona,rnu sepueHrllcaHu MreqHU Hanuuu npofi3BeAeHr4 pr3 MneKa ca 0,9Yo Macru y3 npr.rrueny 10%
IrHoKynyMa uajue r,'rltoe u0,02oh TI- urr,tajy rycro Ircfipeflnereu nporerlHcxlr Marpr{Kc cayorublrBrrM nprzcycrBoM
Ml'tKpoopraHl4:aua. BeluqllHa Ml4KpoopraHu3aMa npl4cyTHlrx y naHUr4Ma r.{Jru nojeAraHauuo xpehe ce oA 1 pm Ao
1,5 pm. MnxporpaQr.rja y3opKa l0%U+0,02%Tf je 4upexrHo noBe3aHa ca pe3ynraruMa Ao6ujeHuM 3a cuHepe3ltc
u cnoco6Hocr Be3uBaEa aoAe. Y:opuu npon3BeAeHr{ ca Mr{Kpo$unrpnpanuM KoHrreHTparolr uajHe rrsune nuajy
ur4u$epenqnpaHy crpyxrypy nporeuHcKor MarpilKca y KoMe je neonaa ao6po yoursuBo npucycrno 6axrepr.rja y
Br{ay naHaua.

feuepa.nno flocMarpaHo, npor,r3BoABa HarlrrKa fi3 MJreKa ca 0,9Yo u2,2Yo Macrr,r y3 [pnMeHy l0%o narunson
I'IHoKynyMa (xylrneucaHoF Ha upHoM qajy) aaje [porr3BoA orrrr4MaJrHlix xevujcrrx, ruuxpo6no,rourKr,rx rz

ceH3opHux KapaKrepticTt{Ka, AoK ce AoAaTKoM rpaHctnyraMuua:e :Hauajso no6o.mruaeajy Srasn.rxo-xelrajcxe u
peonorxKe oco6r.rue flpoH3Boaa.

(Dyrrxqlroua,rHr.r $epuenrr.rcaHlt MneqHu Harrnql,t nporr3BeAeHrr y3 npnMeHy vajue rn,ure cy [porr3BoAr.r Bqcoge
Hyrpr.rrr4BHe BpeAHocrl, HaMerbeHr,r pa3nrur.rrr.rM xareroplrjaua norpouaqa.

VIII OIIEHA HAIII4HA tlPI4KA3A Ll TyMAtIEILA PE3yJITATA I,tCTPAxt4BAtbA
KanAnAar up Mupela Llilvrquhje ycneruHo u y uenocrn olaszu,a ucrpaxilBau,a xoja cy npea"nbe"a nn-a"o, y

npHjaalr oBe AoxropcKe Alrceprauraje. .{o6njenu pe3yJrrarr4 npoilcrerJu{ ,t3 BeoMa KoM[JreKcHrrx oprrFrrHiurHrrx
HcrpaxuBarba, cucreMarl4uuo, jacuo H nperneAHo cy npHKa3aHr4 14 HHrepflperlrpaHu. Tynaauerre pe3yjrrara
3acHHBa ce ua uajuonujnn,t AocrynHnM HayqHuM ca3HamuMa uz o6tacru rexHo,roruje SepnreHrucannx MreqHux
IIpoH3BoAa lI np14MeHH caBpeMeHux MeToAa aHiUII{3e Susauxo-xeurujcror a N,ruxpo6uoJtotrrKor cacTaBa,
Hyrpl,lrlIBHlrx, peoJIoUIKI{x Il ceH3opHl{x oco6[sa x M14KpocTpyxrype SepueHTr4caHhx MJreqHlrx Harrr4Taxa.

Haqus npnKa3lrBarba H TyMaqelLa pe3ynrara lrcrpaxr,rBatra y oKBr.rpy AoxropcKe auceprauraje je :acuouau ua
caBpeMeHxM npuHrll.rnuMa HayqHor pahau ouetsyie ce no3ilrHBHo
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Ix KOHATIHA OUEHA NOKTOPCKE AI4CEPTAIIZJE:
1. .{a nu je 4nceprauuja Ha[rrcaHa y cKJIaAy ca obpas,roxel[eM HaBeAeHITM y rIpIrJaBI4 reMe

.{oxropcxa 4ucepraquja nanucaua je y [orrryHocrll y cKnaAy ca o6pa:roxelLeM HaBeAeuIlrnl y upujaur
TEME.

2. [a nu 4ucepraquja cagpNLr cse 6urHe eJreMeHre

.I[orropcxa arrceprauuia caApxn cBe eJreMeHre :nava.jne 3a oBaKaB o6,rux uaytuorlcrpaxr]BaqKor paAa

3. flo ver,ly je 4ucepraquja opI{rI{HiuIaH AonplrHoc Hayuu

Opurnualan Aonpr,rHoc oBe AoKropcKe aracepraurje orneAa ce y cneo6yxnarHocrl4 Ha) {HI,Ix

rlcrpaxrrBarra yruuaja HeKoHBeHrrrroHzInHe craprep Kynrype - vajHe rrure (xylurBl{caHe na qpuon uajy.

KoHUeHrpoBaHe [pr{MeHoM rranxpo$nnrpaqr.rje u KoHueHrpoBaHe ylapaBarberra) ua npoqec u ror $epruenraquje
MJreKa, Mr{Kpo6r4onorrrKe rrpoMeHe u 6lroxeuujcxe rpancQopNrau}de KoMrIoHeHara Qeprueurucanor MJIeqHor

HarIr{TKa HaKOH npolr3BoArbe II ToKoM CKJIaAUUITeIba. PeSy;rraru peOIOIXKI4X [I CTpyKTypHIrX [pOMeHa

Synxquonaluor {epueurr4caHor MJreqHor HarIIrrKa roKoM cKJIaAI4IrITerba npeqnanrlje a,e$uuuury KBarlrrrer u
c:ra6unnocr rpunannor nporr3BoAa.

Ha ocHory pe3ynrara r,rcrpaxr,rBarLa Aeabr.rHllcaHu cy oTITI,IMIIJIHIT [apaMerpl4 TexHoJloruKor flpoqeca
[polr3BoAn,e QyHxquoualuor QeprueHTr.rcaHor MJreqHor HanHTKa [pLIMeHoM I,rHoKynyMa vajHe rruee. urro
onaoryhaoa Kpenpame HoBor [pol43BoAa Br{coxe Hyrp}rrl4BHe BpeAHocrl,r, xoju xao QyuxuuonaaHa xpaHa Moxe aa
ce Koprrcrrl 3a r{cxpauy pa3n[r{I.{T[x nouynaqltja.

Crora, AoKropcxa 4Iacepraqlrja up Mupele l4ruqvh nopeA opI,trI4HaJIaHor Aortpl,IHoca Hay\v ca acllexra
pa:noja r.r yuanpelena rexHoJroruKor flpoueca [por,r3BoAn,e Sepuenrucanrrx M,'reqHux flpor.r3BoAa, orBapa r4

MoryhHocr npaKTI{rIHe npI,IMeHe Ao6ni eulrx pe3ynrara.

4. HeAocraqu 4lrcepraquje I4 IrIrxoB yruual Ha pe3ynrar Ircrpaxl,rBaba

Heaocraqu Alrcepraulrie Hlrcy yoqeHu.

x TTPEAJIOT:
Ha ocnony yKytrHe oueHe Arlceprallule, KoMttcrrla flpe.unaxe:

Koruucuja uo3r.rrr4BHo ouenyje AoxropcKy gr.rcepraqrjy up MI,IPEJIE kl[k[I{tl?,, aI{rIJI. I4Hx. rexuororr.rje, noa
Hir3r4BoM: ,,OIITHMI43AUI4JA TEXHOJIOIIIKOf IIPOIIECA IPOI,I3BOAILE OyHKI-II4OHAJIHOf
OEPMEHTI4CAHO| MJIEIIHO| HAIII4TKA" rr ca BeTLIKIIM 3aAoBorl,crBoM npeAnaxe Aa ce npr.rxBarlr, a
KaHArrAary oAo6pu oA6paua oBor paAa.

JOT[UCg-tIN A HOBAKAMUCUJL-

HAIIOMEHA: 9nau KoMr4cr.rje Kojr,r He xeJIrI Aa rlornl,Irre LI3BeIxraj jep ce He cJlaxe ca

MI4IIIJbEIbEM BEhUHE IINAHOBA KOMI,ICUJE, AYXAH JC 4A YUECC Y I,I3BEIIITAJ O6PA^AIONEILC, OAHOCHO

pa3nore s6or r<ojux He xeJII{ Aa rlornl,IlIle I{3Belrrraj.


