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II3BEMTAJ O OUEHII YPAbEHE NOKTOPC(N 4{CEPTAIIIIJE

I IIONAUI{ O ITOMI{CIIJI{
l. AaryM x opraH l.ojn je IrMeBoBao Konxcxjy:
03.12.2014. ro,qr.rHe, HacraBHo-HayqHo Behe flojBonpxBpeaHo. oaKynrera y flprruruHu-
.llemKy (oAryKa 6poj 82,1 oA 04.12.2014. rorrHe).

2. CacraB (oMocoje ca saEaxoM nMeHa r npe3nMeE a3nBa yxe HayqHe
o6nacr' 3a Kojyje Ba6paH y 3Barbe, aaryM B6opa y 3Ba6e ' da3!B Oarynrera, ycraHoBe y (ojoj j€

eraH r(oircnje 3aooueH:

1. Ap PaaMrraTpaj(oBuh, penoBuu npoibecop, Omronorrja6u,.ba, 30.09. 2013.
yH[Bep3urer y llpurxrraEx,flpupoAHo-MareMarrqKl OaKynrer, K. M[rpoBur]a,npeAcenHfiI{

2. ,4p 3opaH C. I4nxh, peAoBEn npooecop, IloBprapcrBo, 16.06. 2004.
yHrasep3rrer y llprrlnrnHU, Ilo,BorrplrBpeAHu SaKyrrer [IprlxrxHa-lle]JlaK, fieqntop - snafi

3. Ap bopl)e MopaBqeeuh, noqexl lloBprapcrBo, 6.12. 2012.
yHrasep3qrer y Beorpa,{y, floronpuapegnu $axynrer - 3eMyII, qnaH

N IIOAAUI{ O KAHAIIAATY

l. I,lMe, uMe jeaHor po!l|re.rt'a, npe3dMe:
,By6oMrip CreBaHa, lllyHl{h

2. AarlM u Mecro poDcBa, onurl ra, !p,(aBa :
1.10. 1965.ro,qrHe. y ceny OcojaEe, olurrvEa I4crox, Peny6:rura Cporja

3. HBIB Oaryrrera, HBIB cryaojc(or nporpaMa ocEoBHnx! anonolrcK{x a(aaeMcrorx cryarjr-
Mrcrepr creqeHn crpylrHr Ha3HB:

l loJlonptBpe,qHu oa(ynrer y IlpxrxrxHfi, ,4ururoMupaHu xExet6ep

4. IoaoEa yonca Ha aomopcf,e cryaxje tl HasHD cryEnjcxor oporpaMa:
2011. MoAyn - ParapcrBo n nosprapcrBo

5. HarnB Oal.ynr€ra, Ha3nB Mnrxcrapc(er$e, sayqHa obnacr r aaryM oafpaHe:
rlo,$onpuBpelHr iba(ynrer y npulml1Hrr-Jleulry ,,yruqaj BpeMeHa r HaruHa nporBBoabe

Ha npnHoc u KBarrrfler ceMeHa iDHor nylta_' 26.09.2006.

6. HayqBa obracr tr] (ojeje creqeHo 3Ba6e M,trncrpa HiyKa:
floBprapcrBo

III IIACJIOB AOKTOPCKE AI,ICEPTAIII{JE

yTlqaj BpeMeHa 6ep6e r ycloea ,ryean a na ilxr3rro.rrorrrKe npo{ece roxoM
cK,rraaurrTerra KopeHacTof noBpha
IV Il PEr,r E4 AOKTOPcItI AtICEPTAIII4JE



,4xcepTauhja Mp Jly6oMupa C. lllyruha Han[caHaje Ha 190 qpaHrrqa, a o6yxBara cneAeha
nofnaB,Ea:

. YBoA (3 qpaHe);

. l lu,b rjcrparr('JBalra (2 crpaHe);

. IlperneA nocaAal(brx r4crpaxrBaba (31 crpaHa);

. PaAaa xnnorea (l crpasa);

. Mareprjar lr MeroAe paAa (13 crpaH4 7 ra6ena, 4 rpail}tl(oHa, 6 $ororpaouja);

. Peynrarf crpaxlrBaq a ('19 etpaae,11 ra6ena, 1I r?a(bfi(oHa,7 crxKa,2 crnue,)

. AucKyc[ja (22 crpane)

. 3amyqax (4 crpase)

. ,tlxreparypa (25 crpaHa, 263 HaBoaa rrreparype)

. IlprJro3fi (8 crpaHa, 6roryaorja, Oororpaorje)

,[rceprrurja calpNr r jBoI Ha cpncKov I eHtnecho\t je3lrK).

BPE.IIHOBAEE IIOJE T,IHTD( AEJOBA AOKTOPCKE CEPTAIIIIJE

ylcrrlrd' nonraB,$y (aHAurar HaBoAn pa3rore u yKa3yje Ha 3Ha.raj {openacror noepha y
rcxpaHr r cerBeHux noBpurr.rHa (oje 3ay3nMa, Ha per'rmhsHo naKy npoBBoArLy Kao n Ha Moryhnocr
Ao6por r.r Ayror qyBa6a.qyBaEeje cnoxeH Or'3hono rKu npoirec y (ojeM noaphe (o4nocno 6r,rxu
AenoBr {oJr ce Kopxcre y ncxpaH'l - KopeH.) HacraBj6a cBol xnBorHli q]rr{Jryc, anu cM seHfiM
uHTeH3nreroM, Kao pe3ynrar rora oABnjajy ce Qn3 ql{u !i xeMrajcfta npoqec , oa r{ojnx 3atBr.tclt
MoryhHocr, AyxuHa s nrarrnrer rlyBarr'a- MaAa je noBphe HaKoH 6ep6e rcr,Ey.JeHo 1r3 3eM,tslrura
l{ao cBor n3Bopa BoAe oHo lI Aarbe xuBu r,l Autxe. 3ala.ral( qy8a]6a je Ia npoAyxn xr.tBoT floBphy n
ycnopq beroBo nponala}6e! rxro ce nocrxxe npl'Mel{orr pa3jrriqr,rTu,{ TexHrfia lr TexHonor4ja. 3mo
Je HeonxoaHo !a onrr,rMzrJlHa rexHoirorfija uyBarra 6yAe np[JrarobeHa Bpcrr.r x copr! KaKo 6u
qrHuoufi qyBa6a 6nj1ft noA (oHTporoM, oIHocHo 6nru onrnManHu 3a qysa6e.ToKoN{ lyroTpajrior
gyBarsa mpxBe, qenepa u nasrrpHa(a ocHoBHu tllir| je cMa6nru ry6mKe u oapxmu noqerHu
l(Bajrurer KopeHa, y roKy qyBalra jaa*ajy ce ry6u@ irojn AoBoAe Ao r{Ba}flvmruaHux n
xBaJImaTuBHIrx npoMeHa. HajBaaHuju .rfiHr,roqu fiojn AoBole Ao ry6nTaKa cy: ry6uraK Mace
(ucnapaBal5eM), ry6ill]n Hacra,ru nojanoM 6o:recru u ry6rqh npopacrarbeM. ToxoNr cnn44nur.clla y
KopeHy Hacrajy x olpebeHe npoMeHe y xeMujckoM cacraBy Hacrane OrcuonoDrKtrM I{
MeTa6onlqru npoMeHaMa. MoryhHocr.ryBa6a 3aBr.rcn o! ylryTparulgtx u cfloJaaul]Lux ql1Hlxaqa.
yHyrpauilr,u uuHnoqu le3aHu cy 3a 6r,'lHy Bpcry: copry, rxn 6rI,,bHor rr<l{Ba-opraHq Oa3y
3penoc1lr, o4Hoc fioaprrrfiHe npeMa Macr,r, Trrn noBpturHcltor cnoja, caApxaj Boae, xeMujcfi]r cacraB
!r c,'r. Cno,Baul},l qriHUor{u cy reMneparypq cacraB Ba3ara, penarxBHa Bno(Hocr lajAyxaJ
cBernocr! npucycrBo err{Jresa.,, ,1 apym,

r 4u/14 ucmpaurasatsu (aHAuAaT ucTurre aa ce npoMeHe y (Bannrgry ftopeHacTr{x
noBprapcr{ux Bpcra (caapxaj cyBe Mareprje, caapxaj ynynuux uehepa, caapxaj peAykyjyhrax
lnehepa, caApxaj Hepelynyjyhux urehepa, ca4pxaj ca\apace, rJly(o3e u OpyKro3e, caApxaj
BxrarMHa c! ca,qpxaj H Tpara Ito! MpxBe! qerepa u narrjTpHar{L caapxaj B-KaporeHa Kor MpKBe n
caApr(aj ckpo6a KoA fiaurpHaKa) y3 noMoh npr,rMeHe rperMztHa npeAqlEa}la u qyBaBeM y
xra,qBaqaMa ca pa3rqquToM perarrBHoM ln:unHouriy Ba3D4(a, Mory cBecTu Ha MtiHnMyM ToKoM
AyrorpajHor cKjraAulrlrel}a. l,lcrruruBas,a rpe6a Aa Aajy oAroBop no nara}}y otTpaBlaHocrx
o!,1araBa 6ep6e 1{ nptMeHe rperMaHa npaEa KopeHa u qyBar|a y xjraArlaqaMa ca nornyHo
Iupl1roBaHurl yoroBuMa y nopeteEy ca Lrlallraqana 6e: uoryhnocru perynucalra peraTrBHe
Bn&r{Hocrx Ba3!}'xa.

y nornaBrly npez,ted numepcpjpe ll AocaaannLux rcrp&r$rBartr\ naHqr{aar Hatsoar{
?!q1{, xeMnjcKu cacraB MpxBe, qenepa n na[TpHafta; ],,ntqai yo'ioBa miersa Ha r{Bajrr{Ter



MprGe, qerepa I,r naurTpHaKa; npr.rMerry Tpsrr[aHa flpe cTaBrEaBa {opeHacTof nospha Ha qyBal+tej
)Tnqaj ycnoBa EryBaBa Ha ry6xrne (oA (opeHac-ror noBpha; Oli3norouxe npoMeHe y Kopel]y ToKoM
qyBa6a; HaqxHe cftrraalrrrTeBa KopeHacror noBpha, y osoM nornaBr,y a'"Top naBoalr yrnaBHoM
p$yrrmre uHocTpaHux a)"ropa u y MaEeM o6nMy ]tcTpar{uBarba ,i3 Ha[re 3eMJ6e.

y o(Bupy padqe firnoue3e Kar-!\vaar HaBoA Aa je nora3Ha y.].lnore3a ,qa ce B6opoM
onruMajrHor BpeMern 6ep6e ft np[MeHorr TpeTMaHa fiperr]Earsa (npabe ftopeHa y qrr,By
le3xH+erslnje) MpnBe, qerepa r rarurpnam Mory ocrBapnrr Mat6r.r ry6uqx u oqyBaru noqerHx
r{BiuluTer y pa3rnq! r,rM ycroatrMa tryBarsa. TokoM ncTpzt]nuBaH,a he ce aaTu oaroBop no nmaBy
3Har{aja penmrBHe 3nor{nocTr{ Ba3ayxa u noamalny xraaEaqa nc(r6yqliBo ca MoryhHonjliy tsesor
perynrcaEa y qrrjBy cMal6elrra ry6nraM aexfiapupaBeM u oqyBa$a 3apaBcTBeHe 6*6eAHocTtr
KopeHacrof noBpha ToI{oM cr{JraafltrTel5a.

y no?taorh! amepuja.t u ntemod pala, KaHIuAm HaBoa[ arpoer{orornKe r(apaxrepncrrjKe
noApy'rja y (oj eM je nopeHacro noBphe npoBBeAeHo F yo6uqaj eHy rexHr ry raj eria MpKsg qenepa
n na[rpHar(a. KaHlrAm atur,e HaBoAri aa cy excnepuMer{r:urHa ricTpaxx3al;a noApaByMeBa,ra
pa3nnqnro BpeMe 6ep6e (peAoBHu lr nacHrj poft 6ep6e) u rpsrMaHe npeA'ryBar6a (npabe KopeHa y
NaOCl, HrOz, roruoM BoAoM; HeopaHr.r xopeHrz-xoL-rpona). KopeHll cy .ryBaHr.r y xraAEaqaMa ca
pa3rfirrrr[M ycroB]rMa (nonyanplrosaHuM n anpuroBaH[M) 120 oanocEo 180 aaaa. Torou ryrana
npaheF cy ry6rdll.r y Mac1, r,r flpoMeHa rencrype rropeHa. OA yHyrparGux napaMeTapa rcanmfla
rcn,,l8aH je ca!prGj cyBe Ma[epvJe ( npaewHuK nemoda 2, clue*e_v a ]A5'C); caAprraj
yK).nHr{x Eehepa (flpaiunHrrx Msrora 3 ; rc LulF Schoorllt); ca4pxaj peayxyjyhrx (Ilpannrnnr<
Merol.a 3 ; ro Lulf Schoorlu); canpr.al Heper).xyjytur,r uehepa (IpasrnHuK McroAa 3 ; ro ZIUF
Schoatl ); caAp ai caxapo3e (MeroAa ucnEruBaEa VM/MET 9i8;lc); calpxaj rJ]yl(o3e (MeroAa

VM/MET 938JC); caApxaj Opynro3e (MeroAa ncDm{Barra VI4/MET 938JC);
carpxaj ac(op6nEcKe rsicenuHa-llrraMr.rHa C (MeroAa SRPS EN 14130; HPLC) ; caApxaj Hnrpara
(MeroIa SRPS EN 120 l4-2JC); ca,4pxaj Hrrpara (i{erosa SRPS EN 120 l4-2JC). KaHAlAar
HaBoln Aa cy Ao6njeHn pe3ynralx o6paleHd MeroAoM aHa,'rrr3e BapnjaHce,Iaje 3Ha,rajHocr pa3,lhi(a
rBMely rperMaHa recrupaHa F resroM, a HuBo 3HaqajnosM ''rBpbeH[x pa3nfixa GMety rojeAuHr.rx
TpeTMaHa MxoBxM nopeleBeM ca HajMa$fiM 3HaqajHr.lM BpeAHosrnMa (Anoya), 3a EuBoe
BepoBarHohe oA 0,05 u 0,01.

Alraru3a rnaBHnx (oMnoHeHara (PCA) je l(opulllheHa 3a o6jalnllelle Kopslaqxje BMery
[ocMmpaBa npeKo ocHoiHxx oaxropa Kojfi Hrlcy ar{pexTHo yoq].r,lrBr{. Bnco(a xopenucaHocr
noAam(a y PC aHarlr3n (no:arunno rnu uerarrrHo) npemoclaB,'Ea u Benuny BepoBaTHocr Aa cy
noAa4ll noA ]Tr{qajeM r,tcTr,Dr qxHnoqa. I{36op 6poja riaBHrrx KoMooHeHaTa oApebeH je Ha ocHoiy
.e.ree recra (rreje emeEBanyec Behu oI 1) I{ npnueny oprorona,rHe (Varina\) porallllje. IloAajrr.r
cy o6pabeHu nprMeHoM crarrcuqnor co$Bepa Statistica (Siatistic4 ve$ion 12.0). fpaofiqxn
npx(a3 oAHoca npoMeHJluBrr( npelcraBjleH je 6unror rparDunoHfiM4 rAe je koplrlrreM Ma(po 3a
Exel. (Lipkovich I. and E.P. Smith,2002)

y ljofiaBr.y paynmamu uc,rrpancuqafto ca A cKyc,joM, KaHAxqar npe3eHTyje loAaftrc
Io6xjeHe y roxy ficT!&r{r4Barta Ha jacaH n npernelaH HaquH, a y qrrr'r,y 6oJEer carneAatsa}ba fi
(oManapaqrje pe3yfiTmn cy npn{a3aHn x rpa{Drqkx. Pe3yrTaTr,r cy npnr€3aHft Ta6enapHo y oKtsxpy
70 ra6ona n rpaouqku ca 11 rpaoul{oHa. npurG3aHr pe3ynrarrj rrEoce Aa cy ry6uqr Maoe xo!
KopeHasrof noBpha koje j e qyBaxo y C- I xraABaqn (0 "C u penarnBHa Braxnocr ra:ayxa 98%) u y
npBoj n y lpyroj 6ep6u cy uarsu oA MaKcnManHo Ao3BorbeHux ry6nrana. fy6!q, Maca KoA
(opeHacror rorpha l(oje je vysario y C-2 x.:ragbaun u y npBoj r y Apyroj 6ep6r cy 3HarHo Behu oA
MaKcuManHo Ao3Bor6eHrrx ry6[Ta(a.

yrBpb€Ho je 4a roKoM qyBaba y 3aBucHocrr oa BpeMeHa 6ep6e, rperMaHa npeAqyBalba n
ycloBa qyBal6a l(o! canx (opeHacTux Bpcra pacre cA4pxaj cyBe MaTepuje, caApxaj yxynHlx
uenepa, Ko.q MpKBe calpxaj caxapo3e pafle a calpxaj rnyxo3e u opyKTo3e on44a ToroM qyBaba,
caApxaj Hxrpara. canpr(aj p-kaporoEa y MpnBn ocraje nocrojaE xnx 6naro pacre, caApxaj
BIlTaM{Ha-C KoA cfltx Bpcra o[q4a loK ce ca4pxaj cKpo6a y nauTpHarry noTnyHo ry6r y olHocy
Ha norleTflt calprraj.

3at<t6J),t(tt Koie je xaHAu,qar rl3Beo cy jacH , r{oHqx3n!r, A pe(rHn ', y nol!}Hoc.u
n-rme ucrpaxrBaBa xoje je xaHlxam o6aBuo y cBo



VI 3AKJ'b}4IqIT OAIIOCHO Pf,3YJITATI' I,ICTPAXIIBAIf,A

Ha ocEoBy pe3yrTma Tporoardurnxx rlcTptDnlBar6a o )"rxqajy BpeMeHa 6ep6e n ycnosa
qyBaBa Ha QrcnororEKe npoqe€e To(oM c(raArurersa (opeHacror noBpfia karqnAaT Mp Jby6oMrrp
C. [IyHr]i je li3Beo creAehe 3al{$y'rl(e (ojn cyMr.rpajy pe3ymme IoKropcrc Ancepraurje:

fy6ura( BoAe y KopeHacroM noBphy y npBoM pely 3irBr.rcu oA ycroBa {yra:+,a, oa ryxnHe
rryBaba, 6rl,5He Bpcre, BpeMeHa 6ep6e u npnMeBeHr rperMaHa npeAqyBaba (npaBe (opeHa). y
HaurnM ucTp:Dr{1{Ba}!I,rMa ry6nTalr BoIe y (opeHy MpxBe rB npBor por{a 6ep6e, y c-l x,1alr6a.]u y
xoHrponu (EeonpaHn xopeH) HaKoH 180 raHa ,ryBa6a je crarxcrrqKl s1aeajf1o Behv (1,32Vo) y
oaHocy Ha rperMaHe npaEa HarpnjyM xnnoxnopr.iroM (3,38 %) r loAoHlft nepo(cr.rAoM (3,20 %). y
C-2 xralrbaqq ry6nTa( BoAe KoA Mprrle HaxoH I 80 AaHa ,])Ear6a je crarncrnqKu 3HarrajHo Befut koA
rperMaHa rpaEa ronr'roM BoAoM (34,51%) u y l(oHTporlli (HeorpaHr nopeH 31,63) y oAHocy Ha
rperMaHe npaBa (opeHa HmpuJyM xxroxrlopllroM ( 1 8,60 %) r.r soaoHnK nep o(cnaou (21 ,73 o/o).

Koa rrenepa l,l3 nplor poKa 6ep6e npr qyBarly y C-l xrraAr6a.rl Eal(oH t80 laHa ry6rra(
BoAe ce Kpehe o! 5,'76Vo KoA rperMar{a npaba ca H?O, Ao 11,68% r{oA (oHrponHrrx-H€onpaHr.rx
nopeHa- y C-2 xra,qlLaq! 3a r.crr.r nepuoA aryB:lrl,a ry6uEn cy 3HarHo iefur n (pehy ce oA 35,20% xoA
rperMaHa npa}sa ca HrO,Ao 39,29% koA KonrponH{x-HeonpaH x KopeHa.

fy6uraK BoAe y xopeHy narlTpHana ru npBor po(a 6ep6e qyBaHor y ycJroBr,rMa C- I /.IaAba,re
ce npehe oA 6,55% y notrrponli Io 8,57% y rperMar{y npaBa KopeHa romoM soAoM. y C_2
xra,4nawr ry6nqn cy Behu n HaKoH 180 AaHa qyBaba ce ryehy oA 21,53% noA TperMirHa npalra
i{opeHacaNaOCl ao 25.29 ya y rperwaqy npalla ca H?Or.

Caruxaj cyBe Marepnje (CM) xopeHa MpKBe ce pa3nrrxyje y 3aBrcHocru oa ruArHe u
BpeMeHa 6ep6e (9,57 -12,22%) u pacre rokoM neproAa qyB ra. Cyna uarepNja y qe!,repy (10,60_
i2,40%) pacre roKorrl tryBaEa Ha xra,qHoM za 49,41o/o y orHocy lra fioqerHu ca,qpxaj (y C_2
xraAbairr roA KopeHa u3 npBor polta 6ep6e y rpErMaHy ca NaOCI). Cttsa uarepuja (CM) xoa xopona
narxrpriaxa Bapupa y 3aBncHocrr{ oA roAr.rHe npon3BolrEe u BpeMeHa 6ep6e (21,36_23,830/0). C^Ap aj
CM pacre fiocleneHo roKoM EryBarna y xraArnaq[ Ao 3],3% ( y C-2 x",€Ar6aqu y rperMaHy ca TorlrloM
BoAoM). OBo noBehaH,e CM yc,rel'llo je 3HaqajHEM pacroM (P < 0.05) npn (pajy cr(n44nrTcllq
yKa3yjyhlr Ha ry6rtTal{ Bo!e.

. Ca,qpxaj y(ynHnx urehepa y (opeHy MpnBeje 5,78% - S,83%. CaApxaj peA',rryjyhnx nehepa
je 2480/0 Ao 2,99o/o a ca4pxaj irepeAyryjyh x uehepaje3.30Vo Ao 2,BAyr 3a npB! oAHocHo Apyr.{ pox
6ep6e. Caqpxaj caxapo3e y (opeHy MpnBeje 3,27yo on.{ocrro 2,'79o/o. Clllpxaj caxapo3e pacre ronoM
qyBaEa y 3aBucHoflr o! ycroBa qyBaBa 3a 8,4 ao 51,'7o/o. Caapaaj rnyno3e je 1,lg% ll ocraje Ha
nprr6ruxHo ncroM Hr.{Boy ror{oM qyra}l,a Aox je y ApyroM polq cl\pnrai 1,j6% u oraaa ronoM
qyBarra y npoceKy 3a 6,60/0. Ca4pxaj $pynro:e y ropeay upKBe rt npsor pora 6ep6e | ,23yo, Aa 6t1
onao 38" ll,4o y C-l xna,qrlaqx Aon je y C-2 xr44baqh 6naro Behn 3a 4,1%. y ApyroM 6ep6e
ca,qpxaj 4pyr..ro3e j e 1 ,50%, !a 6,r lia](oH qyBa]La o&ao 3a oKo 22,7a/o.

Caapxaj yKynHux nrehepa (1,74-3,03%) y qenepy roxoM qyBal}a pacre uHreH3nBauje y C_2
xnaABaqr. Caxapo3a je Haj 3ailryn .beHr.d I,l ujeliep y KopeEy uenepa (1,67-2,67%). CaApxaJ rlryKo.i€
(0,05-0,15%) u opynro3e (0,0i-0,09%) je :uaruo Ma*n y 3aBffcHocru oA ycnora \yuaba 1,
nperMar{a npeAqJBaria, calpx(aj rnyno3e n (bpyKro3e 3HaqajHo parre roKoM nep oAa ey3ea anr y
MHOrO MarreM o6rNy oa pacra caxapo3e.

CaApxaj y{yrHux uehepa y na rpHaKy 3aBrcr o4 rperrrena 6ep6e u roanne npox3BoABe
(9,57-10,69%). TonoM crc[aqnlnrel'4 cagpxaj rrehepa pacre Brlne C-2 x,ralrla. . O,qHoc
peryryjyhrx rpeMa Hepe4/KyjyhnM uehepuMa (p tp), je 6110 oKo l:10 x roxa3yje pasryhu rpeHA
roKoM c(raAxrfre6a. Caxapo3aje AoMr.rHaHraE uehep y KopeHy narurpHaKa (8,51_10,05%). Carpxaj
rnylto3e (0,35-0,40%) I,{ opyxro3e (0,10-0,3370) je 3narHo Marsu. y sasricHocrr.r oa ycnoBa
cl{narrrnlTella r,r rperMaHa npeAqyBaEa" KoHqeHTpaqxja rn),i(o3e ri ibpyr{To3e ranore ce 3Ha,rajHo
noBeharaTol(oM xnaAEor cKnaAur[Tel!4 aJIIt y 3HarHo Hl1xeM HlBoy Eeao czlrapo3e,

HajMar6n npoceqHr caapxaj BuraMrHa-C ra6e,reNeu je Koa r.rpl{Be, 3arrM KoA qenepa a
HajBx-ue B]fmMnHa-C Ma narnprrar(. Ca4pxaj BuraMrzHa-C y MpxBn rr3 npBe 6ep6e (1,11 ao 1,49
mglUug )JeHeuro BeR y oAHoc) Ha carpxaj r.t3 rpyre 6ep6e (0,90 Ao 1,13 mg.l00gr). Calpxaj
BuraMnHa-C y qeryepy je Behr Hero noA MpKBe. y npBoM poKy 6ep6e caApxaj rmar'I'ui_C ce xpehi
oA 1,76 Ao 3,27 mg.100g' AoI( je y lpyroM poxy 6ep6e ca.qpxaj Herrro MaBu 1,48-j,30 mg.lobe'r.



flaErpHa( ca.qpxn 3HarHo Behe Konrqutre BIIraMrjHa-C y oAHocy lta Mprcy r qorep. Capxaj
BrffaMvHa-C Ko! narrpHa(a ce Kpehe oA 4,05-5,36 mg 100e I y npBoM po(y 6ep6e aon je y apyroM
poKy 6ep6e nermo MaBr u rBHocri 3,86'4,25 mg.1009r.

Caapxaj BfiTaMuHa-C y npocexy cBxx rperMaHa 3a Mp(By r,B npBor poxa 6ep6e HaxoH i80
Aasa .ryBaria y C-l xranr*aqu je 6110 Mar r 3. -55,4'7o/o a y C-2 xnaAn aeft Malllr sa -67,190/o y
oaHocy Ha floqsr]rn caApxaj. caapxaj Br.rraMuHa-c y MpxBn tr3 Ap)'nor poKa 6ep6e y c-t xraarsa.ru
HaxoH i20 AaHa qyBaH,a 6enex'u Mn oI -41,'75oA a y C-2 x"'raAbaqu je Marbv 3z -43,694/0 y oAl{ooy Ha
roqerHn HrBo. Pa3nlke y nornely caApxaja BuraMuHa-C rBMeby rperMaHa npeAqyBar;a (npa.!a
(opeHa) Hrcy crarucrr.rrrKr 3Ha{ajHe y ropetje1r y ca i(oHrponoM 6e3 o6rrpa Ha poltuM qyBarsa-

Ca,qpxaj BumMnHa-C y qerepy m npBor poKa 6ep6e ,ryBanor y C-l xna,4Baqd Ha(oH 180 aaHa
je Maj5u 3a -326,0% ay C-2 x'lat\]"a\i 3 -243,S2o/o. y oaHocy Ha noqerHu HI{!o. Caqpxaj lnraMnHa-
C y qerepy ri3 Apyror pom 6ep6e y C-l x,'raAr6aqu sa(oH 120 .qauaqaa*a je uu+u sa -37,02o/o ay
c-2 x,1an$aq 3d -46. j9o0 y o,EHoc) Ha no'rerhH canpxaj,

CaApr€j BrraMxHa-C y naurpHaKy x3 npBor polra 6ep6e {yBauor y C-l xn44baqn HanoH
180 AaHa je MaI! 3a -50,42% y oAHocy Ha noqerHn HrBo. Calpxaj BuraMxHa-C y nadrpHaKy n3
,qpyror poxa 6ep6e rryBaHor y C-l xn44H,a'rn HaKoH 120 AaHa je Marbx 3a -25,44Vo a y C-2 XrrdArJ asu
Mal5]d je 3a -49,14yo, y oaHocy Ha roqerHrI HuBo. Pa3nuKe y caapxajy BnraMrrHa-C cy c.farficDr.rKrj
Bpro 3HaqajHo pa3nrlqlrre (Ma*e) ca 4yNunou l1lrarba Kao x rcMeDy nojeguuax peNuraa .ryBaEa,
olHocHo runa xralllaqe.

KoHqeFrpaqrja cKpoba (4,50-5,43% y BpeMe 6ep6e) y rolty npBor Meceira y x,'ra"qr6aqlt
ofiaAa, nornyHa noHBep3fija cKpooa y uehepe-caxapo3y olBrija ce HaKoH Apyrof Meceqa qyBalna,
rar{o Aa ce HrBo cKpo6a nmnyHo ry6u (0,04%). HaKyrulaBe caxapBe AoBoAr{ Ao noBehaBa
r(ynrHapcxrx apeaHocTrr naETpHaxa ronoM qyBar+a y xraarbaqlr.

Caqpxaj p-(aporeHa y MpKBr.r r{3 npBe 6ep6e y C-l x"ranlLaqn Hanoit 180 AaHa.ryBaBaje
yB€haH y oAHocy Ha noqerHu H!.Bo. npoqeHm nolehaBa ca.qpxaja Kpehe ca oA 5,51% xo,q kopeHa r.i3
(ollrpore na cBe Ao 29,880/D noa ronroTHor TpsrMaHa.

Carpxaj p-{aporeHa y MpKBr rB npBe 6ep6e y C-2 xraA}6a.rn HaKoH 180,qaHa qyBaH,a je
raKoDe noBehaE y oanocy Ha noqerHu Hrr3o. floBeharbe c44pxaja F-KaporeHaje nHrercnBHr.{je Hero y
ycroBnMa C-l xra rnaqe. npoqenar noBeha6a ca.upxaja Kpehe ce oA 5,56% y (oErponu (6e3

pajsa) flacBe Ao 52,15% KoA rperMaHa BoAoEur( neporcrAoM.
CaApxaj Hnrpara y KopeHacroM noBphy 3aBrcr oA Bpcre (qeirep> MpxBD naurpHa(),

BpeMeHa 6ep6e (xacHa 6ep6D peroBHa 6ep6a) u roauHe npon3BoAne (2013> 201> 2011). HajBehe
xoHqerrrpaquje Hurpara 3a6e,'rexeHe cy y qenepy (675 mg.kg ' cr. uace y npBoj 6ep6u y 2013). HuBo
Enrpma y MpxBn je y pacnoHy oA 149 Ao 285 mg.kg I cB.M. Aor{ y nallrryHarry Fncy npoHateHe
3Harrajne KorI{qrtle lr rpara (< 50 mg.kt' cB.M.). ycnoBr qyBal6a (C-2, Befia reMneparypa n
cManeHa lnaxHocr) Ir A]rnuHa lyBalla yrr.rq] Ha npoMer] caApxaja Hxrpara y KopeHacroM noBphy.
C4qpxaj Hurpara y qe,repy n narrrpHaky l{3 npBor poka 6ep6e onaAa rokoM qyBaba y C-1
xnaAlraqt{. y Apyroj 6ep6( caApxaj Hurpma KoA qenepa x Mp(se pacre ca Ayxr.tHoM lryiarl,a y o6a
Tuna xraAMqe u xoA cBltx rperMaHa npeArlyBa|ia. Pa3nIi,ItTx TperMaHn npalsa xopeHa KoHrpoIH{
(HeonpaHr) xopenu cy uMa"'ru cflr{aH caApxaj flmpara ronoM cKra,qnrureE a.

fnaBHn .ruEuoqr Koju Mory Aa ce Iropncre y npoqeHr.{ ,qyx{He qysarba MpxBe, qerepa u
mur-pHaKa )'KrEyryjy BpeMe 6ep6e (qa3y 3pe,'rocr[ npu 6ep6].), p]'xoBaBe nocne 6ep6e (rpsrMaBe
npelqysa6a.) u ycnoBe cxnaafilnrerba.

HajeQunacHujn MeroA y o6e36etuBaby nBarr.rrera KopeHacror noBphaje 6p3o xnaber6e HaKoH
6ep6e npaheHo cr{naAuurre6eM y .ApBeHe rarere Ha onrxMa.rHoj reMneparypr.r (ooc) ca BucoxoM
pejrmnBHoM B[axHocTu Ba3ayxa o! 95-98%,

OIIOHA HAqUHA IIPIIITA3A I{ TYMAqEIf,A PE3YITATA IICTPA?ITI,IBAILA
P*ynrarr ucrpaxnBarra xoje je y cBojoj Aucepraw{ju Dpe3el{rosao Jby6oMLrp C. [IyHnh

I,Bnot(eHIr cy Ha jacaH r aAer{BaraH HaqrHj Ta6e,'rapHo, rpaotqM n rexcryar'rHo. CBn HeonxoAnn
napaMerpn Kojn ce oAHoce Ha norlct(o-na6oparopnjcKa ucnr.lTrBarla cy 6unn o6yxBaheHr.t x
npuKa3aHu. y aok-ropcKoj aucepTaqr{j{ He Hana3e ce HenoTpe6Ha noHaBrharla fi fipexJranaBa
noAamm, a r{oMeHTapfi cy jacHu, (oHr{II3Hl,j u pa3yuJr,uBu. y arcepTau j, ce He riajTa3e
Herorpe6Hn reKcroBx nojrMa 6I,l Ancepraqxja 6ma onrepeher{a, rar(o laje o6tM Arcepraquje



nplxBmJEIlB.
TyMa.IeBa psynrara (oja cy HaBeAeHa y Axceprauxjx KaHAxAara Mp Jby6oMnpa C. lllyHxha

y c{naAy cy ca HayrHrM npaBr,nnMa r.r ynopeleEa cy ca pByJrTaTrNa xoje HaBoIe Apyrri at'ropt y
oKBrlpycBojnxucTpDxr,rBarha,ncKycl ja4o6HjeH\pej)ntataxlbl , t \oBoryvagel5e]Ka3yjyHarc
Aaje KaHAnAaT oBra,qao HayvHxM MeroAaMa xoje ce oAHoce Ha npo6neMuMe rcnrruBaria xoj r{Ma ce
6aBu oBa Aricepraqnja. Ha ocHoBy HaBeleHor Moxe ce KoHcraroBmn Ia cy pe3ynrmn ncrpaxrlBalla
Kojeje Gfiauaar rr3Heo y cBojoj AoKropcxoj ,qncepraqujx npeeHToBaHr.r li ryMaqeHlr Ha uc[paBaH
HATII,IH.

VTI (OIIAIIHA OUEIIA AOCKTOPCftE NI4CEPTAIII,IJE
l. Aa,'rr je Axcepraur.rja Hanr{caHa y cKJtaay ca o6pa3no}ne6eM flaBeAeHuM y npnjaBn reMe

no6cKo-ra6oparopfijcKa rcrpaxrBarla u3leAeHa cy y o6xMy li rpajarLy Koju cy naBereHr.r y
npuja8n reMe AoKTopq(e AncepTaluje, a peafiBoBaH[ cy cBu rlocrynlllr x paAr6e qpelBrteHe
MeroAur{oM n ruaHoM rcrpaxnBar$a. Ao6ujeH[ pesyrraTn cy rpe3eHToBauxr x npoTyMaqeEL
ucnpaBHo, a ynopebeHr cy ca HajHoBr.rjnM ncrpaxr.rBaH,a y Amoj o6racr[.
Ha ocHoBy mHeror Moxe ce 3auE) rr.rTri .qa je AoKropc(a AftcepTaqlrja Hanr{caHa y cKrraly ca
o6par roxe$ev (ojeje HaBeaeHo ) oxBrpy np jaBereveromopcKe r cepraurje.

2. Aa rn Ancepraquj8 caApxn cBe 6xrHe eneMeHr€
.qoKropcxa Ancepraulrja xaHAr.qara Mp Jly6oMrpa C. IIIyEnha canpxri cle 6rrHe ereMeHre

{oje rpe6a Aa canpxx. y Auceprarlnjr cy nprc}'rEa cBa norna!,'ba xoja cy oy6tqajeHa 3a oBanBe
paaoBe- a Kovno3!rufl,a cBaKor noje.! HaqHo, no.,rae*aje npaeurna.

3. no.r€My jeAncepraqnja opnrnHa"'raH ssyqHn paA
Ancepraurja KaHAxAma Mp $y6oMupa C. lUyHrha npeAcraBjEa caMocra,rHyt opr{rrrH:rnEy

lr r{oMrTJreKcHy HayqHy cryAnjy o,q Bejrul{or Teopujc(or l' fip,txTr.t.rHor 3Haqaja j€p cy lrellrr
pe3ynTmn rlpnMeHr'Er,rBr,t y npaKcr,

yrBpheHo je aa je hopeH ca 3eMG UlreM jenHocraBHxje orvax cx,raal1urrrr  jep je
norrreteH AoAmHux ry6[TaKa !1 noMr6erra TokoM npar$4 Huje u3roxeH ouTeheBy noft(rxxqc a
cltMnII TIIM Ir BehoM MoryhHourhy 3a [oBehaHr,lM ryduqrlMa, Me!]yTuM, Aeo 3eMr'Bj,rfiTa 3ay3nMa
crunAn Hu nposrop xraABaqe yMaEyjyhu lenlMtrqHo 15en fiafiaqursr,

yrBpbeHo je .qa cy ry6nirr Mace KoA kopeHacror noBpha Koje je qyBaHo y C-l xiraArbaq{
(Ea o'Cr penaruBHoj BnarrGocru Ba3A)'xa oA 98%) Ir y npeoj u y apynoj 6ep6[ cy Mabr oa
MaxcxMarrHo Ao3BorEeHrrx n/6ural{a (MpKBa 8%, narurpnar 7% r qenep 10% ) y ognocy na no.remy
Macy KopeHa. fy6Erln Mace l{o! KopeHacrof noBpha Kojeje q)tsaHo y C-2 xraAEaqn u y npsoj n y
Apyroj 6ep6r cy 3HmHo Behlr oA Ma(cuMarHo Ao3Bo6€Htx ry6liTafia, Ilrro je pe3yrTar HenoBoJbrxrx
ycJroBa qyBat6a y oBoM Tnny xJtaAriaqa" noce6Ho 360r HeMoryhHocrH peryJrr.rcaBa perarxiHe
uaxuocra (<90%) xojaje uuxa oq oHe rojace npenopyqyje 3a qyBar6e (opeHacro. rloBpha.

yTBpbeHo je Aa roxoM qyralla y 3aBncHocrn oa BpeMeHa 6ep6e, TperMaHa npeArryBarsa n
ycnoBa rryBaba noA cBtTx r{opeHacrfx BpcTa pacre caApxaj cyBe MaTeplje, caApxaj yxynH[x
uenepa, ftoA MpxBe caApxaj caxapBe pacre a caAp)ftaj rnyxo3e u Opykm3e onaAa ToxoM qysa6a,
caApxaj Hxrpara cagpNaj B-raporeHa y rekin ocraje rocrojaH urlr 6laro pacre, cappxaj
BrfiaMnHa-c Koa cBlix Bpcra oftaAa, aor( ce caapxaj cKpo6a y namTpHaKy ce [oTnyHo ry6n y
oAr.rocy Ha noqeTHr,r caapxaJ.

IIpoMeHe y xeMrjcRoM cacraBy ror{oM qyBaba cy 6na.xe y ALrpuroBaHrM ycrroBaMa C-l
xnaAbaqe (ooc u peflaTliBHa Bna.]r{HocT Ba3A)r(a 98%) Hero y nonyArrprfl.oraHr.rM ycJroBuMa C-2

4. HeAocraqn Ancepraqnj e u IsfiroB yrnqrj Ha pBynrar ncrpar{rBar6a
Anceprallrja fiaHAnAma He caApxu HeAocrarr{e xoju 6a 6mHo )/MaBll,In ir,eljy BpeAHocr.

llora3ehu oA npeAnocraBKe Aa cBaKn Ao6ap HayqHu npojeKar np)r{€ MoryhEocr 3a [oKpcrabe
Beher 6poja nlrTalra, xao u voryhtrogl aa ce Heurro Moxe pajufoBarx n Ha ApyM Harlns, KoMl,tctja
3aKrby.ryje Aa Aftcepraq}(ja rGnAr.rAma Mp Jtry6oMnpa C. [IlyHriha He caApxx 6r.rrHe HeAocrtLff€, Kao
lr Aa ,rcnyrbaBa cTaBAapae HayqHor paaa,



Konucr.rja a oqeay u og6pary gorropcre Arcepraq{je fon Ea3uBoM ,ymuqaj
speMe^o 6ep6e u yo7o6d .qt6aba Ha Qa3uonotuKe npoqece mokon ct$aduwme4ra
Aopetficntoa noqpllatt KaHIt4Ea.ra Mp Jby6oM'pa C. Illyuuha cMaTpa Aa Ar.rcepraq{ja
npeAcraHBa oprf[Ha]rraH HayqlIr paA, KaHAuAar je rca6pao axryreHy o6nacr
lrcrpoKltBarra sa rojy je xa ogronapajyha Hairr.rn aHzrnrtlpajyhr nureparypHe HaBoAe
lpaBurEo ibopMynricao paalry srnore3y r quJr rrcrpaxrGaEa, HaKoH .rera je np[MeH[o r.t
pea,'rt3oBao flpeaBlll]eHe MeToae ltcTpal](ItBalsa.

Ao6njelu pe3ynrarn cy a:loNent jacro I cagpxajno, rpeAcraBJrajy 3Ha,{aJaH
nonprroc jep cy npnlteHJ'hnBlr Iupe(THo y npaKcu, mKo aaje aam flperlopyl{a 3a npuMeHy
TexEoJIOMJe y norjreay BpgMeHa 6ep6e, onpebeHxx TpgrMaHa flpenrryBa6a u aaeKBarH|x
ycroBa y xJralBaqu y KojrMa KopeHacro fioBphe ouyea (Balnrer 4yNe z 6o,*e.

Ha ocEoBy q3JloxeEor KoMucaja no:r.rl.uno oUe6yje r-I ca 3aAoBoJbcTBoM
npeAnaxe HacmBHo-HayqHoM Behy llorbonprrBpeAHor Qarcy:rrera y llprlruT]rlrti ca
cellrurTeM y JIerrKy Ia ce noKTopcKa Arcepraqxja noA HacnoBoM ,, ymu4aj epen e q 6ep6e
u lcqooa qyqarrra tut 4)u3uonotuRe npo4ece moKo/tt cktaduurmeba Kope\aatuo? no,phatl
KaHArAam Mp JEy6oMlpa C. IllyHnha fipuxBarrr u rorcpeqe noTynaK 3a rl,erly jaBHy
oA6paHy.

II,]IAHOBII I{OMIICI{JE
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YH[Bep3 rer y Beorpaty.

!p Pagirijra Tpaj(orrh, penoBHr rlpo$ecop,
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Ap ltsopDe MopaBqeBuh, AoqeHr,


