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TEXHOJIOTII KI4 OAKYJ'ITET

T43BEIUTAJ O OUEHI4 AOKTOPCKE AI4CEPTAUI4JE
Mp CHexana Kpanuh, nll[Jr. rrHlK. rexuo,roruie

*
I [oAAUr,r o KoMrICI4Jr,r

l. flaryu H opr-aH xojra je r4MeHoBao xonancrljy

28. u 3 l. 05. 201 0. roauHe, HayuHo-uacrasHo eehe'----peAoBHoJ ceaHuuH

2. Cacrae r<ovncrz.ie ca Ha3HaKoM I4MeHa H [pe3HMeHa cBaKor qJ.raHa,3Barsa. Ha3uBa vxe HayqHe o6,racru:a
xojy je nta1pan y 3BarLe. aaryMa u:6opa y 3Barbe H Ha3r.rB (iaxy,rrera, ycraHoBe 1,xo.ioj.je u,raH rour.rcuje
3ATIOCJ'ICH:

l. Ap Bnrsaua A6panronnh, peAoBHH npo$ecop. Xeuruja (npelnaer: Mr.rrpoaua,rura),06.03.1995.
roau He, fIp npoano-n,tareMarn q KU Sary,rrer, V Hn nep: nrer v Hoaou Caay ;

2. .{p 3nonr,rruHp Cyryponrah. pe.[oBHH npoSecop, flpnn,retleue u trHxeH,epcrce xeun je. 23.01.2003.
roanHe, Texuo,roLuxn Saxy,rrer, Yunoep:nrer y Hoaou Caay

3. [p Mupa llyuapenuh, peaoBHI4 npo$ecop, Brzorexnuqre uaywe,22.l 0.2008. roruHe, Oary,rrer
3a 3aurury xr.rBorHe cpeAr.rHe, EAyKOHC Yuneeprurer

- 4. .{p Japocnaas lllnspu-fajrah, AorIeHr, flpr.rueneue r4 r4Hxerbepcre xeuuje, Z3.O3.2OO7. roAtrHe,
Texuo,rou.txu $axy,rrer, Vuueepalrrer y Hoeorrr Ca4y

TexHo,'roulror $ary,rrera y Hoeorra Caay. Ha XX

l. I4r're, nve jeaHor poAr,rre,'ba, npe3r4Me:

CseNaua. Xr4eKo. Kpaeuh

2. [aryr'.,t poferra. ont-r-rrrHa. peny6,rrlxa:

09.03.1973. roauHe, Hoeri Caa. HosH Caa, Cp6nja

3. flaryn,t oa6paHe. Mecro ri Ha3uB MarHcrapcKe re3e:

06.04.2006. roaHHe. TexHo,,toLUrr4 $arynrer, Hos,a Caa,

"[Ipruor oape! u naruy 'ilon r4uu Kn uLr HHx apoMaruq H Hx yr]'r,oBoAoH r4 Ka tac HoM xpourarorpa$r.rj ou-uace Hour
cner{rpoMerpr.rjona "

4. HayuHa o6nacr r.r: roje je creveuo axaaeMcKo 3Barbe Matncrpa HayKa:

Texuoloulxe Hayxe

TII HA CJTOB AOKTOPCKE AI'TCEPTAUI{JE :

,,oapebraBane mpaHc MacHHx KrrcenuHa y npexpalr6eHuM trpor43Bonr{Ma racHoM
cnexrpouerpnjou"

xpo u aro rpaQ r.rj otr - rr,t ace no u



IV TIPE|J'IEA AOKTOPCKE AI4CEPTAUIIJE:
Hasecrr.r KparaK calnNai ca HatHaxon 6ooi Ha ftoulaBJba, c,'rr4Ka, ueMa, tpaOHKoHa H cJr.

[oxropcxa 4ucepraqHja rrap CHexaue Kpaeah je aeoua nperneAHo u jacHo lr3noxeHa y urecr nornaBJ,ba:

l. Vaoa (crp. I - 3),

2. Teopajcxra aeo (crp. 4 - 59),

3. ErcnepuueurarHr4 aeo (crp. 60 - 68).

1. Pe:y,rraru a ancxyozja (crp.69 - 129),

5. 3ar,'uyuax (crp. 130 - 132),

6. Jlnreparypa(crp. 133 - l4l).

,{uceprauuja je uanncaHa aa l4l crpaHa A4 Sopuara, caapxn 27 ctuxa n 4l n6eny, utrrr4paHo je 177
nureparypHa HaBo,qa, a Ha [oqerKy cy Aare KJbyr]He aoryueHrauujcre uu$opuauuje ca Kparxr.rM r,r3BoaoM Ha
cpncKoM 14 eHrrecKoM je:uxy.

v BPEAHOBATbE nOJEAr4Hr4X AEJTOBA AOKTOPCKE Ar,rCEpTArIr{JE:

y yBOAy ayrop yxa:yje sa 6uororuxu :Hauaj Macrr4 14 SyuxuuouarHy ynory Macrr4 y npexpan6eHr.rna
rexHorortljaua, Kao H Ha qHFbeHHuy na je HayqHo aoKa3aHo aa nojear.rue MacHe KuceJrr.rHe, xoje cy cacraBH14 aeo
Macrr4, Herarr.rBHo yrnrry Ha 3ApaBJbe nyaH. Ayrop HaBoar4 aa cy oA aeBeAecerr,rx roar4Ha XX eexa cfipoBeaeHa
6pojria ucrtHTHBarLa Be3aHa :a yrauaj mpaHc MacHux Khcel14Ha Ha 3apaBcrBeHo crarbe rbyru fia ce AaHac, nopea
:acrheHux MacHHx KHceJIHHa, v mpaHc MacHe Kucenr.rHe cnaarpajy lurerHHM H HenoxeJ.bHr.rtr,t cacrojuunaa
npexpana6eHnx npolr3Boaa. Mnoro6pojHe KrrHHHrrKe u eKcrreprMeHrilrrHe cryar.rje cy norBpar4ne La mpaHc MacHe
KlIcerII4He aelyjy u3pa3Hro arepoFeHo -iep aonoae Ao ilopacra )'KynHor u LDL (low density lipoprotein)
xonecrepoJ'la, Kao H JIunonporeHHa (a), a cuuxaeajy Hraso HDL (high density lipoprotein) xonecrepona. Ocuv
HeFarpIBHHx eSexara mpaHc MacHux KHcerrHHa (trans fatty acid, TFA) Ha Kapar.toBacKynapHH cHcreM, TFA cy
AoBeAeHe y Be3y n ca pareojeM HeKUX KapuHHoMa, arzja6ereca tuna 2, rpotr6o:a, a,,reprraja H acrMe Ko.q Aeue.
Ceercxa 3ApaBcrBeHa opranra:aur.rja (World Health Organization, WHO) nperropyuyje ra yKynHr4 yHoc Macrr4 He
6yae oehr.r oa 30%, a yAeo raUrheHrx MacHHx Klrcer'rHHa MarbH oa l07o aneaHo norpeoHe eneprnje (no nocreArurtr
npenopyKaMa qaK lzcnor 7Yo), lrox cy TFA orpaHuqeHe Ha Marbe ot loh aHeBHo norpe6He enepruje. llvajyhu y
BuAy flpenopyKe CBercKe 3ApaBcrBeHe opraHlaraurje, MHore 3eMJbe cy yBene 3aKoHcr(y pe|ynarHBy Be3aHy 3a
o6ase:Ho aeKnapucarbe ca4pxaja mpaHc MacHr4x Kucenr,rHa y npexpanr6eHHM npou3BoAr.rMa, aoK je y [aHcxo.i
3aKoHcKI4 .4eSLIHucaH 14 MaxcnMiurHo ao3BoJLeH caapxaj TFA. [a,ue ayrop yxa:yje .u,a cy 6orecru cpua H KpBHr4x
cy.u,oBa soAehfl y3pox cMprHocrn y Cp6uju, ca yveruherr,t oa 55,8% y cBt4M y3pouuMa cMprrl. l4vajyhu y BHAy
tII'IIbeHu(y aa nojeAuHe MacHe KlIceJII4He Het'arl,tBHo yrr,rqy na pa:aoj rlpe cBera KapAr4oBacKynapH[rx 6olecrn, y
ulrJby flpeBeHuuje xapar.toaacKynapHl,rx o6oJbeH,a y uauroj 3eMJbr4, rpe6aro 6n umo npe 3anoqerH npouec npahe6a
cagpxaja areporeHl,tx Macrt4 y HaMI,rpHI,IuaMa, Irro je aerou ra npeaerzfeHo y oKBHpy Crpareruje :a npeeenuujy u
KoHrpony xpoHHr{HUx He3apa3Hl4x 6orecru Peny6lrzxe Cp6raje xojy je .rroHena Bnaaa Peny6nr.rxe Cp6uje. Ayrop
llcrprqe Aa norpe6a 3a no3HaBaH,eM MacHoKtIceJIhHcKot cacraBa, npe cBera xr4BorHr4x HaMupH14ua, v
pauqnarbuBat-beM cJ.toxeHrjx nunuaHHx y3opaKa, He caMo Ha nojeaune MacHe KilcenuHe. eeh h Ha FbHxoBe
reouerpr.rjcxe H no3t4ut4oHe t43oMepe! aHanurHqapHua Hauehe 3aaaraK:a pa:eojena 6p:e, rauHe, penpoayKrr4BHe H

ocerJbl,IBe MeroAe:a nreHru$uxaunjy u oapeluearue caapxaja MacHHx Kr,rceJ'rHHa y xpaHu H apyrnM 6uolourroru
MarpuuaMa. Hajveuhe xopuurheHa rexHl4Ka y aHaJrHrrlut4 mpaHc MacHHx KHcelHHa je r<annnapHa racHa
xpouarorpa$Hja, a ueroae o6yxaarajy: [perxoaHy ercrparuujy rt4nvra H3 y3opKa, aany rpaHc$opnaauu.iy
aIJa.rLrTa y noro,IlHe AepHBaTe Kao uro cy MerHnecTpt4 n Ha xpajy. racHo xpovarorpa$cro oApef r.taaH,e. Csaru oA
oBlrx KopaKa yxrsyuyje oapelleHe KprzrHqHe onepaunje, floAeuaBarbe flapaMerapa r.t HHrepnperaunjy peryrrara,
TaKo Aa cy aHanl4THtlapH Tol(oM u:aoferua aHarv3a cyoqeHH ca 6pojHHiu npoo,rerraratra. C'rora je ocHonHu uH,'s
HcrpaxHBarba oBe AoKropcKe AHceprauNje 6uo pa:eoj oaronapajyhe aHarrurr4rlKe MeroAe roja 6u ce MorJra
npr4MeHHrH 3a atutv3y c[poBl4Ha, nonyfipou3Boaa H roroBnx npexpau6eHr4x flpon3Boaa, y qrtby oape!uaarra
caapxaja MacHI4x KI4cerIHHa, yxnyuyjyhra r.r rbuxoBe mpaHc H3oMepe. Y Yaoay ce aa,'be r.tcruqe aa he y oKBHpy
paI.a Ha r.r:nofeny oBe AoKropcKe AoKropcKe anceprauuje 6urvt H3BeAeHa onrrainuraunja ycnoBa oApeb[sarba
MacHux KHceJIHHa rIpHMeHoM KarlHnapHe racHe xpoMarorpQnje-uaceHe cneKrponaerpuje (GC-MS), 4eouHncaH
[0crynaK [puflpeMe pa3nuqurnx Bpcra y3opaKa H Ha r<pajy oapeleu caapNaja mpaHc MacHKx Kr4cenaHa y
cllpoBttHaMa, [onynporI3Bo LvMa v roroBlrM upexpau6enuM rrpor{3BoAHM a.

[orrasrbe TEOPI,IJCKLI .{EO cacrojz ce H3 uecr AenoBa. KasAHAarxuma Hajnpe nurxe o Macrr4Ma H

yr'bl4Ma, Kao HeonxoAHuu cacrojUHN4a flpaBilnHe [IcxpaHe, ltcruvyhH Aa ce rbHxoBa Br,rurecTpyr(a ynora y parnojy a
$yHxur,ronucarby opraHl43Ma nocruxe caMo yKonHKo ce npaBnnHo r<ourynaupajy. flarse ayrop roBop]r o MacrlrMa 1r

JbI,IMA V XCMI,IICKOM NOT re apyfn aeo oBor nouraBJba nocsehyie rpr4aur4rrrn ua. Y rpehela Aen



rrornaBJba reoplrjcKr.r aeo ayrop roBoplr o MacHrIM KilceIHHaMa, aoK y qeTBproM Aeny KaH,4r.rAaTKr,r]r,a noce6Ho
cep[ro3Ho o6palyje mpaHc MacHe KHCeJruse. V oBoM norJlaBJ'by H3Herr4 cy 14 nHTeparypHr4 noAauu Ha ocnosy xojrx
ce mpaHc MacHe Kr4ceJrr.rne, xoje cy rz oaa6paue Kao npe.[Mer ttcrpaxnBaba oBe ,tloKTopcKe lucepraulrje, ouarpajy
r{3y3erHo areporeHlrM KoMrroHeHTaMa npexpau6eHl4x rlpoll3Boaa. KaHAilaarKr}ba je ropexruo H y3 concrBeHe
Kpr{r[qKe KoMeHTape Azrna r4cupnaH rrpe[neA zuauaja u Hacrajaba mpaHc MacHlrx Kr.rceJrr,rHa yra:yjyhr.r na norpe6y
rbnxoBor o4pelunana y npexparra6eHHM rrpo1.r3Bo,4[Ma. TaKobe je aar ,rlera!'ban flperneA .Ao caaa xopuruhenlrx
I'IHCTPYMEHT€}JIHIIX MCTOAA 3A TbI,IXOBO KBILII'ITATI4BHO I' KBAHTI4TATUBHO OAPEbUBA}bC, CA UOCC6HUTU OCBPTOM HA

raclry xpoMarorpa$rajy, oeh aeueur.rjaMa npr,rMapHy aratvrLrtrxy rexHr.rKy y alr,anla3v MacHr.rx Kr4ceJrr.rHa, H

rpunpeMy y3opaKa xojlr caapNe Jrlrnr{Ae 3a racHy xpouarorpa$njy. fleru Aeo floruIaBrba Teoprjcxra neo ayrop je
[ocBerr4o Mr4KporanacHoj excrpaxuuju, neroAtt roja ce :6or cnoj rax [peAHocrn cBe Br4ure npltureruyje y
aHarrr,rruqxe cnpxe. IlocneArbr4 Aeo oBor lornaBma 6asu ceTeopujcrraM ocHoBaMa 4aHac jeqHe og Hajrraohnajux
aHirJruTuarxr,rx rexHHKa, xonr6suaqraje Kanr{napHe racHe xpoMarorpa$r.rje r4 KBaApynonHe MaceHe cnexrporr.rerpuje,
ca aKueHToM Ha npr,rMeHy oBe TexHrIKe y aHiLIII43H MaCHI4X KI,ICenlrHa.

Ha ocuoay trpofleHe I,t cl4creMarl,t3oBaHe nHTeparype, aoxropanr je 6uo y uoryhHocrl,t Aa rtpaBl,InHo aHanv3vpav
o6jacHra lo6njeue pe3ynrare v La ux ynopeAr.r ca pe3ynrarxMa Apyrux ayropa rojrz cy panvnl Ha ncroj u,rr
cnruHoj npo6reuarnuu.

Y nomaa,'ry EKCilEPI4MEHTAJIHI,I .{EO aoxropaHr HaBoAH tropnLuheuy anaparypy, xeururarr.rje,
craHrapAe 14 y3opKe. Aua-nu:upauo je 273 y3opaKa npr4KynJbeHHX y nepr4oAy oa jyna 2006. ao jyaa 2009. roanHe.
Orclpanu cy y3opuu y xojurr.ra ce oqeKuBa,rro [pr4cycrBo mpaHc MacHHx KHcenHHa, o.(HocHo oHr,r [por43Boau rojn
yo6uuajeHo caapxe napuraja,'ruo xHAporeHoBaHa yJ'ba L4 Macrv. Kau.[uAarruroa HaBoar,r Merore xopuurheHe
npunrrxoM oApebrzBana caapxaja yKynHe Macrr4. Onucauu cy [pr4MerbeHH nocryfluu 3a eKcrpaKuujy tunuta
(excrpaxuuja no Soxhlet-y 14 Mr4Kpor€InacHa eKcrpaKuuja y orBopeHoM cucreuy) Kao 14 rrocrynaK rrpulpeMe
Merr4necrapa MacHlrx K[ceJ]r,rHa. ,{are ayrop HaBoaH ycnoBe usaolema cr,rMynraHe Mr4KporaJracue excrparunje-
ecrepuSlrxaur.rje y ornopeHoM cr,rcreMy, Meroae parnrajeHe y or(Bnpy oBe aoKropcKe Ar4cepraulje, n ycaojeue
onruMaJrHe ycnoBe aHaJrlr3e Mert{necrapa MacHLIx KI,IceJIr4Ha racHoM xporraarorpaSujou-r'.raceuou
cnexrpouerpnjou. y nocJreArbeM Aeny oBor rrorJIaB,'ba HaBo.qe ce HaqlrHrr usaolerra KBaJrr,rrarr4BHe rr

KBAHTI4TATUBHE AHZUIfi 3C.

Pe:ylraru [perxoAHo oflr{caHr,rx tacrrltrvBarba Kao [I rbr,rxoBa anarrv3a rrpr,rKa3aHlr cy y rrornaBJby
PE3yJITATH 14 \LICKyCIIi,JA y 32 ra6ene u rua 13 cruxa. Oso rorrraBrbe je, nperraa 3aAarKy paAa, roAeJbeHo Ha
r{err.rprz uerr,rHe. Y ornupy flpBor aena oBor noruraBJr,a onr4caH je nocrynar onrlruu:ar{r,rje ycnoBa GC-MS aqarrr3e
xojra o6yxnara AeQxHlicarbe flporoxa I'aca Hocaqa Kpo3 KonoHy, AeQ[rH[carbe oAHoca pa3AeJb[rBarba, noAerrraBa]Le

paAa MaceHon c[ercrpoMerpa H onruMuza\uJy reMneparypHor nporpaMa. Apyru aeo nornaBJba pe3ynrarx ,r

aucrycuja o6pafyje AeabrHprcalLe KopeKuiloHr4x $arropa, aoxje rpehrz aeo oBoF noruraBJba nocseheH ae$ranucaruy
nocrynKa npunpeMe y3opaKa y uuJby oapefunarra cacraBa MacHHx Kr4cenlrHa y npexparra6eHHM npon3BoauMa
racHoM xporraarorpa$ujon - MaceHoM cneKrpoMerprajou. Y uursy ilcpaherLa BpeMeHa fipullpeMe y3opaKa :a GC-
MS ana"lu:y r4crrr4raHa je uoryhHocr rrpr4MeHe Mr,rKporzlnacHe excrparcurzje (ME) y orBopeHoM cr{creMy, yMecro
yo6lrvajeHo xoprauheHe er<crpaxuuje no Soxhlet-y. OnucaH je nocrynar parnoja n onrr{Mu3arruje lreroAa :a
rpr4npeMy y3opaKa, crMynraHe MhKporaracHe excrpaxunje - ecrepu$uxauraje (SMEE). Ba,ru4aqr.rja parnujene
MeroAe, SMEE, H3BeAeHa je nopeleneM ca pe3ynrarr.rva ao6rajeHl4M racHoM xporrlarorpaQujor'l - MaceHoM

cnexTpoMerprljornr HaroH e.rcrpaxqr.rje no Soxhlet-y H AepuBarr.r3arlraje rrracHrax KnceruHa y Merr,rnecrpe MacHlrx
KrrcenuHa. YcraHosJbeuo je aa cy pa3nHKe rzrvrely caapxaja MacHHx KI4ceJIHHa ao6ajeHrax HaKoH nprrMeHe ME,
SMEE u ercrpaxuraje no Soxhlet-y y oKBr.{py excneprlMeHrilllHe rpeuKe yz 95o/o seponarHohy, uro npeAcraBrba

[orBpAy AeQr..rHr.{caHe MeroAe 3a rpr4rrpeMy y3opaxa. .(o6po cJrararLe pe3ynrara y rrorneAy caapxaja mpaHc

MacHlrx Kr4ceJlr,rHa je noxa:alo Aa nor 4ejcraou Mr,rxporallacHor 3paqema He aona3r,t Ao [poMeHa y crpyxTypl4
Macgr{x Kr.rceJraHa, oAHocHo xonnepsuje quc y mpaHc l,r3oMepe. Tarole je ycrauon.neHo Aa ce [pr{MeHoM

cr,rMynTaHe Mr.rKpoT€LnacHe excrpaxunje - ecrepra$uxauuje fiocrr.rxe vcra vru eeha e$uxacHocr y oAHocy Ha

excrpaxqr{y uo Soxhlet-y, 3a MHoro xpahe npeue (10 uuul240 UHH), y: ynorpe6y MaH,e KoJrr{qrrue pacrnapava (5

cm3/150 cm'), yureay eJreKrplrrrHe eHepruje r4 cMameHr,r rrrrerHr.r yrr4uaj Ha xr4Borry cpeArrHy, Ha ocHoBy qera ce

Moxe 3axJby{vru Aa ce SMEE Moxe [puMeHLIru, yMecro yo6rvajeno xopuuheHe excrpaxqzje uo Soxhlet-y, y
pyrr4HcKr,rM aHaJrr43aMa 3a oape!naarre cacraBa MacHlIx Kuce,.rlIHa, yxnyuyjyhra v mpaHc [3oMepe, y
npexpau6eHlrM rrpolr3BoArrua. Y unruy ae$r.rHr.rcan,a HyrpnrxBHe BpeAHocrH, o,rr,HocHo QyuxuuonarHux oco6riHa
npexpau6enux npor,r3Boaa rrplrcyrHrrx Ha HarleM rpxrllxry, nocneArbH Aeo norJraBJ'ba PE3yJITATH I4

AHCKyCHJA noceeheu je onpeliunarLy cacraBa MacHux KHcerHHa, ca noce6uulr aKueHroM Ha mpaHc Macll,e

KuceJrlrHe. Oapelen je cacran MacHHX KHceJrr4Ha y 273 yzoparca nprlKynr,eHux ca Hauer rpxuura y nepfloAy oA
jyna2006. Ao jyHa 2009. roaune. Y:opurz cy o6yxnara-rru creaehe rpyfle flpoH3Boaa: y,,La, HaMeHcKe Macru, MacHa

rryrLerra, unaycrpHjcxe MaprapuHe, MapraphHe 3a AoMahuHcreo, jecrraee MaprapHHe! MneqHe [poa3Boae 14

KoHAl,rropcKe rrpolr3Boae (cnaHo rpajHo neur.rBo, uajHo neuneo. rBpAH xerc, eaSer npoil3Boae, qoKoraaHe

rrpou3Boae u xapanrele). [o6ujeHu pe3ynrarr4 cy aHanr.r3upaHu, ar4cKyroBaHu u ynopeleHrz ca nilreparypHl,rM
noAaur4Ma. Y o6asJbeHo-i auastutu KaHAn.[arKUrba je ucno,'uuJla BeJrHKo reopercKo 3Ha[be, eeuro je Kopr,rcrnna

He noAarKe il3 uhT KOMnapupalYhlr Hx ca pe3ynTaTr4Ma concTBeHux r4cTpaxrrBarba, a



noJaBeyc[e[IHojeo6jacHI4IayAyxycaBpeMeHHxHcTpaxxBarLa,La6u;
3AKJbyqUI4 cy BeoMa Ao6po I43BeneHI,t I,I3 ao6ujeHux pe3ynrara ri rLrrxoBe 4ucxycuje, re ce Mory

cMaTpaTr4 noy3AaHIIM.
Y nocnearreM rlornaBrby JII4TEPATyPA ayrop HaBoAH 177 pe$epeuuu xoje cy xopuuheue y nilcarby

oBe Al'Iceprauuje ra xoje cy uHrlrpaHe Ha yMeuaH u npaBr.rnaH HaquH. I4s6op pe$epeHu, je axryenau (uHure oa
IIOJTOBI{He UI,rTaTa Cy HoBtrlef aarvua) u TEMATI,IUH KOIA qaBaHa
VI Cnucar HayqHlrx rr crpyrtHux pa.iloBa -
pe3ynrara r{crpaxvBarba y oKB}.rpy paaa Ha aoxropcxoj ar.rceprauujra
y3 Ha[oMeHy:

TaxcarueHo HaBecrfi Ha3HBe paAosa, FAe H Kaaa cy o6jaa,'ueHu. v cnyvajy paaoBa npnxeaheHnx:a o6janrr.rnarue,
TaKcarI'IBHo HaBecrI4 Ha3HBe pa4oBa, rAe H xaAa he 6nrra o6.ianneHH H npnnoxr,rrrz norBpnv o roMe.

Hcrpaxuearra xoja cy ypaleHa y oKBr.rpy aoKropcKe 4raceprauraje KaHAlr,qarKurbe trp CHeNaue Kpaar.rh,
Atrltrr. [IHx., aepu$nxonaua cy y Llaconrct'IMa H y cao[[Te]6aMa Ha cxyrloBr,rMa uefynapoauor r,r Hau1aoHuurHor
:navaja, u ro:

M23 - Paa y rraelyuapoAnoM qaconflcy:

l. Kravi6. S., Suturovii,2., Svarc-Gaji6, J., StojanovilZ.,Pucarevic, M. (2010): Determination of trans
fatty acids in foodstuffs by gas chromatography-mass spectrometry after simultaneous microwqve
assisted extraction-esterification. Journal of the Serbian Chemical Society 75 (6), g03-g12.

2. Kravi6, S., Marjanovii, N., Suturovii, 2., Svarc-Gajii, J., stojanovic, 2., pucarevi6, M.:
Determination of trans fatty acid content of Serbian shortenings by gas chromatography-mass
spectrometty. Acta Alimentaria, npnxaaheH sa uraMny 20.01.20 10. roauHe

M5 I - Paa y noaeheM qaconucy Haur.roHulJrHor :Havaja

I' Kravid. S., Marjanovii, N., Ivanov, D. (2008): IJticaj temperaturnog reiima na rezultate odredivanja
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kiselina industriiskih i margarina za domatinstvo ukljuiujuti trans izomere. Journal of edible oil
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Internationale Conference On BioScience: Food, Agriculture and Environment, Novi Sad,2g2-2g7.

4. Kravi6. S', Marjanovic, N., Suturovii, 2., Svarc-Gaji6, J., Stojanovii, 2., pucarevit, M. (200g):
Determination of trans fatty acids in crackers by gas chromatography-mass spectrometry. International
Conference on Science and Technique in the Agri-Food Business ICoSTAF 2008, Segedin, 133-139.

M34 * Caonureme ca uefynapoAHor cKyna [rraM[aHo y ]r3BoAy:

L N., Suturovii, 2., Svarc-Gajii, j., Pucarevi6, M. (2007): FatN acid
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1. Marjanovii, N., Kravi6. S., Suturovii,2., Svarc-Gajii, J., Pucarevii, M. (2007): Optimizacvija uslova
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Determination of tran.s .fatty acids in cookies by gas chromalop;raphy-mass spectrometry. Second
International Congress "Ecology, health, work, sport", Banja Luka, 337-340.
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VII 3AKJbYII ONHOCHO PE3YJITATI,I IICTPAXI4BAILA

Y oxaupy AoKropcxe gl,Icepraqrje pa:nujeua je GC-MS MeroAa xoja ce Moxe trpilMeHrrLt y aHa1n3u
cupoBIIHa, nony[pon3BoAa 14 flpexpau6esltx [pox3BoAa y uruby Ae$uHucarLa ca4pxaja MacHprx Kr,rcenr4Ha,
yrrryryjyhrz v mpaHc I,I3oMepe MacHLrx K[ceJIlIHa. Z:seAeHa je onrutrrl:auuja ycnona xponaarorpaQcxor
pa3ABajarba Merunecrapa MacH['Ix KHceJI]rHa racHoM xpouarorpaSljorra Ha creuuQrauuoj xanunapHoj xolonu (SP-
2560),yz aererqnjy I(BaApynonHoM MaceHoM crexrpoMerpnjor'a SCAN rexHrrKoM, y 14HrepBzlry m1240400 a.m.u.,
fipu aHanv3vt cMeura craHAapAa ca 19 u 37 N,rern,recrapa MacHHx Kr4ceJruHa.

Y qu,ry oIIT,'IMH3oBarba ycnoBa KBaJIHTaTHBHe aHil[h3e Mernnecrapa MacHI,rx K]rceJlr,rHa flperxoaHo
{oprtanpaHa concrBeHa 6asa noAarara ,,FAMES" Aonymeua je rnraceHnru crrexTp}rMa Merunecrapa MacHux
KI,rceJI H Ha r.r: ynorpe6,.se HI4x c M e ua craHAapaa.

y IIIUby u:aoferra KBaHrlrrarl{BHor oapefuoarba fiprlMeHorrl ruoauSuroBaHe MeroAe 100%o 4esunracaau
cy penarxBHr,r KopeKuuoHu $arroprz cBeaeH14 Ha naJrMHrrrHcr(y KHCen14Hy.

Y un-ny cxpahena BpeMeHa rlpnnpeMe y3opaKa:a GC-MS aHanH3y t4ctllz,ralaje nroryhHocr nprrMeHe
MlrKporilnacHe excrpaxuuje (ME) y orBopeHoM crrcreMy, yMecro yo6uvajeHo ropnruhene excrpaxquje no Soxhlet-
y. Pa:aujeHa je ueroaa 3a npurrpeMy y3opaxa, cHMyJrraHa MHKporiuracHa excrpaxuHja-ecrepr.rQuxauuja (SMEE) y
orBopeHoM cr.IcreMy. Crarucrnqxu cy ynopeleHr..r pe3ynraru ao6ujenr.r [pr,rMeHoM ME, SMEE u ercrpaxuuje no
Soxhlet-y, rcoja je xoptturheHa xao pe$epeurHa MeroAa. llopeleHe cy cpeArbe Bpe4Hocrrr ca.upxaja MacHr{x
Kr{ceJII,IHe oapelleHe GC-MS aHaJrr.r3oM npH rrcrlrM, rrperxoAHo AeabraHr,rcaHuM orrrrlMiurHr,rM ycnoBr.rMa.
Ycranonreuo je 4a cy pa3nr4Ke u:uefy caapNaja MacHHx K[ceJrlrHa ao6ujeHrx HaKoH rrprrMene ME, SMEE u
excrparquje uo Soxhlet-y y oKBI{py eKclep[MeHranHe lperr]Ke ys 95%o oeponarHohy, rrrro [peAcraBJba norBpAy
AeQLIHI,IcaHe MeroAe 3a rlptlrrpeMy y3opaxa. .{o6po cJrararbe pe3ynrara y norJreAy cagpxaja mpaHc MacH[x
KI,rceJIIIHa je noxara-ro Aa rroA aejcrnorra MuKporanacHor 3parrerba He aoJra3r4 Ao npoMeHa y crpyKTypr,r MacHlrx
KLIceJIIrHa, oAHocHo roHreprHje \uc y mpaHc I,I3oMepe. Taxole je ycrauoarueHo Aa ce [pHMeHoM criMyJrraHe
Ml{KporanacHe ercrparUuje-ecrepnQr.rxaur.rje nocruxe vcra uru seha eor.{KacHocr y oAHocy Ha eKcrpaKrlujy no
Soxhlet-y,3a MHoro xpahe opeue (10 uuul240 rraHH), y: ynorpe6y Marbe KoJrHrrr,rHe pacrBapatra (5 cm3/150 cm3),
ylxreAy eneKrpl4rtHe eHeprnje il cMarbeHH urerHH yrnuaj Ha xHBorHy cpenHHy, Ha ocHoBy qera ce Moxe
3aK,'byrrurll aa ce SMEE Moxe npr4MeHl4rr4, yMecro yo6nvajeHo xopnurheHe excrpaxuuje no Soxhlet-y, y
pyrIrHcKIrM ats..aru3aMa 3a oApe!l4ear+,e cacTaBa MacHHx Kucen14Ha, yxruy.ryjyhr,r h mpaHc H3oMepe, y
upexparu6eHuM rrpo r43BoALrMa.

Y uursy ae0HHLrcarba HyrpI'IrHBHe BpeAHocrH, o.(HocHo SyHxuuoHa,rHnx oco6r.rHa npexpatr6eulrx
rlpoH3BoAa, oApebeH je cacran MacHfix KHceJ'IHHa, ca noce6HHv aKueHroM Ha mpaHc MacHe KHceJruae, y 273
y3opaKa rIpI,rKynJbeHHx ca Hauer rpxuura y neprroAy o.r jyHa 2006. go jyna 2009. roarzHe. V:opuu cy o6yxBaranlr
cneAehe rpyne [poH3BoAa: yJba, HaMeHcKe Macr[.r, MacHa flyrLerba, uHAycrpuju<e uaprapr,rHe, Maprapr{He 3a

AoMahlHcrBo, jecrnre MapraplrHe, MJreqHe npor,r3BoAe rr KoHAHTopcKe npon3BoAe (cnano rpajuo neuweo, uajuo
fieur,rBo, TBpArr KeKc, eaQel npou:BoAe, qoKonaAHe npou3Bo4e u rapave,re).

,{o6ujeHu pe3ynraru cy noKa3anl{ .{a ce yrynan ca4pNaj mpaHc MacHflx Kr4ceJrr.rHa y aHzrnr.r3r.rpaHr.rM

y3opULIMa npexpau6euax [poI,I3BoAa, cI4poBLIHa H uelynpousBoAa Koju ce Kopr4cre y uexapcroj u xoHguropcxoj
unAycrpujfl, Kperao y BeoMa [I[poKoM I,IHrepBiuIy, oA 0,0% y cBxM rpyrraMa aHaji'u3vpalHl,tx npon3BoAa, r{3y3eB
KapaMena, Ao rIaK 48,1% y HaMeHcKI{M MacrI4Ma.

flnoceqas caloxai MacHr{x KrrceJruHa }.r3Hocuo je 0,2% y yJbtrMa, 6,5%oy jecruauu Maprapr{HrrMa,



19,9Yo y MaprapLIHI,IMa la AouahuHcrBo, 9,8% y ran4ycrprjcrllM MaprapnHuma, 24,3oh y HaMeHcKrlM MacrvMa,
10,8%o y MaCHHM ItyBeIrI,IMa, 1,6%o y MJIeqHLIM npOI,I3BoAI,lMa, 10,9yo y cnaHoM tpajHOna [eUHBy, l0,2Yo y uajUOru

neur.rBy, 6,3%o y rBpAoM KeKcy, 1l,0Yo y eaoer npou:Boar.rMa, l0,6Yo y rroKoJranHr4M rrpor{3BoAr.rMa u 9,2Yo y
KapaMenaMa.

Yoqeuo je aa ca cMaILeILeM yLeila mpqHc MacHIrx KHceJIflHa y nehrHu nocMarpaHr4x y3opaKa Aoniru Ao
[opacra caapxaja, raxofe areporeHr4x, yxyrrHrrx racuhesux MacHr.rx KHceJrr.rHa.

Kaxo y Hauroj 3eMJbtt jou ynex He nocroju 3aKoHcKa perynarr4Ba Be3aHa 3a MaKcHMzrJrHo ao3BoJbeHy
Konr{quHy mpaHc MacHlrx KnceJrr4Ha y npexpanr6eH}.rM npo}.r3BoAuMa ao6ajeHn pe3ynrarr,r cy ynopelenra ca

aaHcKoM 3aKoHcKoM perynarl{BoM. C o6ruporv Aa ce aaHcxa 3aKoHcKa perynaruBa He oAHocH Ha npoh3Boae
xr,rBorr,rrrcKof nopeKna ca flpupoaHo sehHN4 xoru.rHHaua TFA (veco, rvrrexo), Hero caMo Ha oHe rojra caApxe
rruaycrpujcru npolr3Be,u,eHe mpaHc Macrn, MJIeqHu npolr3Boau cy l43y3ern npurrHKoM ropelerua.

O.t yrynuo 124 asatuzupaHa y3opKa, roja ce He KopHCre 3a afipeKrHy ynorpe6y y rrcxpaHr.i (HaueHcxe

Macrr4, MacHa flyH,erba, rauaycrpujcKr4 H MaprapvHr 3a roMahr.tHcrBo) 86 y:opaxa (69j%) caapxu suwe oD, 5oh

mpaHc MacHlrx KlrcerruHa, 25 (20,2%) caApxr4 Marbe oa 5% TFA, aor y l3 y3opaKa (10,5%) Huie aereKroBaHo
lpncycrBo mpaHc r43oMepa. Ol yr<ynHo 140 aualutupaH?rx y3opaxa, xojr.r ce Kopr4cre 3a Auper(rHy ynorpe6y y
ucxpaHil 74 yzopxa (52,8W ca.ilpxH BI,IUe o,[ 2o/o mpanc MacHHx KI,rceJ]r4Ha, 20 (14,3%) caLp]KV MaH,e oA 2% TF A,
aox y 46 y3opaKa (32,9%) uuje aerexroBaHo rrpHcycrBo mpqHc rr3oMepa.

Carneaaoajyhn Ao6r.rjeHe pe3ynrare Moxe ce 3aKJbyrIHTx aa je Konr4.rfiHa mpaHc MacHlrx Kl,rcenr.rHa y
rrocMarpaHuM y3opur.{Ma y Haruoj 3eMJbr4 rnauajaHa. Hauue, 60,6Yo yzopaKa He 3aAoBoJbaBa AaHcKy 3aKoHcKy
perynaT[By, oAHocHo caApxH Bt4lxe oA 2oh uttu 5o/o ntlyctpujcKl,r [pox3BeAqHnx mpqHc MacHr{x KrrceJrr,rHa, .UoK

IlpeocTilJl Ltx 3 9,4Yo ZaAOso JbaBa AaHc Ky 3aKoHCKy peIyJIaTI{By.

Vuajyhu y Br.rAy rroAaraK Aa cy 6onecru cpqa u KpBHLrx cyAoBa BoAehr.r y3poK cMprHocrr{ y Cp6uju, ca
yueuhelr oA 55,8% y cBlrM y3pour.rMa cMprr4, Kao lr qumeHI{uy Aa mpaHc MacHe KuceJrlrHe HerarlrBHo yrtrqy flpe
cBara Ha paanoj xapauoBacKynapHflx 6olectu, BHcoK caApxaj TFA y HaMHpHlrqaMa npeAcraBJ],a iurapMaHraH
lonaTaK.

Y cxlaqy ca Crparerujou aa npeseHunjy r4 Korrpony xpoHnrrHilx He3apa3Hnx 6olecru Peny6luxe
Cp6uje, a y ur.rJby npeneHuuje KapalroBacr(ynapHux o6onerta, rpe6ano 6n uro rrpe 3a[orrerr4 rrpouec
KoHrr4HyurJrHor npahema caapNaja MacHr.rx KuceJrr.rHa y npexpav6eHuM npor43BoanMa, r43paAy npeflopyKa 3a

lpaBr,rnny ucxpany, eayxauujy craHoBHnrurBa, Kao H capaaby ca npoureofaqr.rMa, rcaro 6u ce norpouaquMa
noHyAr,rnu npo[3BoAr4 ca cMalbeH14M caapxajeu areporeHhx Macru, orHocHo Br.rue Hyrpr,rrHBHe BpeaHocrr,r.

VIII OUEHA HALILIHA IIPHKA3A 14 TYMAqEBA PE3YJITATA I4CTPAXI4BA}bA
HAIIOMEHA: ExcnrnuurHo HaBecru no3HrHBHy LrrH HeraruBHy oueHy HaqHHa nplrKa3a r.r ryMaLrerba pe3ynrara

xuBarba

KasAnAarxuna Mp CHexaHa Kpanuh, aHnJI. tlHx., je ycneruHo I,t y uenocrn olaBtna ucrpaxuaarua roja
cy 6wta npe4nnfena rrJraHoM AarnM y npnjana oBe Al,rceprauraje. [o6ujeHu pe3ynraru cy npolcrexJrr4 r43 BeoMa

o6lruunx, oprrrr4HuurHo rrocraBJbeHlrx .ua6oparopnjcrnx ucttllruBarba. Pe:ylraru oBlrx trcrpaxrrBarba cy
CIICTEMAT}ITIHO, JACHO I,I NPETNEAHO NPUKA3AH}I I,I AIICI(YTOBAHIT CY Y CKJIAAY CA HAJHOBIIJUM AOCTYTIHI'IM HATIHHM

ca3HaltlrMa, Te ce HaqfiH rrprrKa3a lr ryMarrerba pe3ynrara HCTpaxlrBaBa ouenyje no3r4THBHo.



IX KOHATTHA OUEHA AOKTOPCKE AITCEPTAI{fiJE:
HATIOMEHA: Ercnluuurgo HaBecrr.r Aa nu Ar.rcepraunja jecre wm unje HanacaHa y cxnaAy ca HaBeAeHlrM
o6pa:noNen,eM, Kao v Aa nu oHa caApxr4 r,I.rtr,r He ca.4px]r cBe 6urHe eneMeHTe. ,(arn jacHe, [perrx3He H KoHuH3He
oAroBope Ha3. v4. nuralec.

l. Aa nu je Aucepraquja Hanr4caHa y cKnaay ca o6pas,roxeH,eM HaBeneHunr y npr.rjae14 reMe
Alrceprauraja je naur.rcaua y nor[yHoM cxnary ca o6parnoxerbeM HaBeAeurjNa y npr.rias]r reMe

2. [a ru lrzceprauuja caapxu cse 6HrHe eJreMeHre

ilucepraur.rja caApxu cse 6ilrue eJ.reMeHre.

3. flo.renry je 4ucepraur.rja opurr,rHanaH aorrpnHoc Hayur4

Y oxarapy rol(ropcxe aucepraur.rje y uluby oape!nnarra cacraBa MacHHx KHcerrHHa yx,'ryuyjyhra mpaHc
MacHe KI,IceJII,IHe oIIrl,IMl43oBaHI,l cy ycnoBl,r r.t:no!ema racHe xpoMarorpa$r,rje-n,taceHe cneKrpolrerpNje n pa:nnjeHa
je cneulr$uvHa Mero.[a 3a rpurpeMy y3opaKa, cHMynraHa MhKporilnacHa ercrpaxuuja-ecrepasuxauxja (SMEE) y
orBopeHoM cllcreMy, txro rpeacraBJba oprlrHiuraH aorrpr.rHoc Hayqx. IlprueHona SMEE BpeMe rrpufipeMe y3opaKa
sa GC - MS ana,rra:y je :Havajuo cr<paheHo y oAHocy Ha yo6rzuajeno xopur-uheuy excrpaxurajy no Soxhlet-y
npaheny AepxBarl,I3auujou (10 uuvl240 unu), xopucre ce 3HarHo Malr,e KoJrr{rurHe pacrBapaqa 15 cm3/150 cm3;,
nocrrrxe ce yurreAa eireKrpr4qHe eneprnje, qHMe ce cvamyjy urerHrr yruI1aj[ Ha xltBorgy cpelnHy. y uu6y
4e$uuucarra nyrpI,ITrIBHe BpeAHocrr4, oAHocHo SynrqraoHanslrx oco6una upexparra6eulrx [por,r3BoAa ca Harrrer
TpxI,IIIITa, oApelen je cacraB MacHlrx KrrceJruHa, ca noce6uuna aKUeHToM Ha mpaHc MacHe Kr,rceJruwe,y 273 y3opa6a,
ruro raxole [pe,IlcraBJba opruHanaH trofiptlHoc nayuu jep noAaraKa o ca.upxajy areporeHr,rx Macru, a caMnM rrrM
Hr4 o rbrrxoBoM [poceqHoM yHocy, y naruoj teurlr joru yBeK HeMa.

4. Heaocraqn 4nceprauuje H rruxoB yruuaj Ha pe3ynrar r,rcrpaxrrBama
Heaocrauu  r.rcgpraurlj e H HCy yoqeH r.r.

x rrPE[Jror-:
Ha ocHony yKynHe oueHe auceprauuje, rouracH.ja npeanaxe

flonasehu oA no3xrrlBHe oueHe roKropcKe aucepraunje MP CHEXAHE KPABI,lA, Ar,rnJr, uHx, KonaHcra.ja
ca 3aAoBoJ'bcrBoM npeArraxe aa ce rpuxBarr4 H3BEIIJTAJ O OUEHI4 AOKTOPCKE AI4CEPTA(LIJE, a
KaHAr,rAarxr,rrbu oao6pa oa6paHa oBot paaa.

NOTII14C14 t{JIAHOBA KOMHC14JE
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