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YHUBEP3ITITET y HOBOM CAAy
TEXHOJIOIIKII OAKYJITET

I{3BEIIITAJ O OUEHII AOKTOPCKE AI{CEPTAIIIIJEKaHAnAara up EpaHucra'e Hurorosc*rz, A,lrJroMr{paHor r,rHxer'epa rexnororuje

- ^ 1 Aaryr"r fl opraH xojra je r.rMeHoBao xoulzcujy

|j#.i|f:' 
na LII ce'(HI'IIIIr, Hacranuo-aayqno sehe TexHonourror saryrrera y Hoaou ca.4y uirrenonaao je

2. Caqas rolrucnje:
t 
frpo#t# 

coala$, peAoBHI'I upooecop, xenujcro r{Hxer}epecrBo, 0g.03.1gg5., TexHorourrra garynrer,

' #JeTr'rp 
flayxoar'rh' peAoBHLI upoceQop, xeuujcxo r{HxerbepcrB o, 20.04.1gg7., TexHonomxu sarynrer,

' #3r:"3:; 
3exonuh, peAoBHI{ upoQecpop, Qapuaqeyrcxo }rHxeBepcrno, lg. o2.20og.,Texnonourxu lparynrer,

- 
oflr#:ffi.;?H' 

peAoBHI{ upo$ecop, xerrrujcxo r.r,KrbepcrBo, 12.12.1991, TexnororuKo-Mer.uryprrr*r{

,,qyfril|!4
oEPA3ATI - lr

_ l. IIue, uue je4Hor poAr.rreJra, [pe3r.rMe:
Bpanucraaa, loj xo, HuxoroB crr{, poliaa Bapj axraporuh

? flaryrr.r pofema, orrurr{Ha, perry6irr,rxa:
02.06.2004., Honu CaA, p. Cp6zja

^^ 
3^^ 

^ 4uw" oA6paue, Mecro rr Hut.:r.rB MarrrcrapcKe re3e:
28.02.2003., Texuolorurlr Qaxynrer, Hosll CaA,,OAeDusaBe r{ Kopenucarre $nsuvxlrxBLIIIOKOMIIOH€HTHITTX TOqHIZX CM€IIIa,,.

4. Haytra o6nacr r.rs roje je creqeHo aKaAeMcKo 3Barbe Marrrcrpa Hayxa:
Xerr,lraj cxo r,rHxerbepcrBo

[I HACJIOB

"K[HerI'rKa I'I MOA9JIOBaI[e ercrpaxqnj e y]ba vs 6o6urya rcrcxe (Junipert:s communis L.) 14 ceMeHKA TrzKBe(C a cur b i t a p epo L. ) uarxp ur:uqHr.rM yr.neu4uoxcra4ona,,.

,{ortopcra- 4ecepraqr{a je uanucarua jacHo r{ qperneAuo u cacroju ce zs creAehrrx [orJraBJba:l. Jllrcra osHara (crpane l-5)
2. yroa (crpane 7-g)
3. Oururlr aeo (crpaue 9-60, g cJrrxa, 2 ralerc)
4. Er<cnepr.rueuranHr.r Aeo (crpaue 6 I _7 2, 2 cllrxe (ruerr,re))5' Pesylra,r w grtcxycuja (crpaHe i3-r54, o+ opurrzna-un'. 

"nr^., 
36 ra6era)6. 3axryrqr.r (crpaHe 155_160)

! flpunor (crpaue 176_194,3 cnuxe, S ra6ela;
9. EuorpaQuja (crpana 195)

KTopcKa 4ltcepmquja ce cacroju oA 9 [oruIaBJLa, HarucaHrry ua 195 crpaHa 44 $opuara, ca
::::;^lffi::o ie 244 nl'IreparypHa HaBoAa Lr taraje rnyvna 4oxyueHraqzja ca r.r3BoAoM

ctruxa n 43
cpncKoM r{



OKTOPCKE AI4CEPT

Jfacma o3Hano caApxu o3HaKe r.r rpqKe cuu6oae. ropzurhese y paxy. Ilope4 csaxe osHare/cuu6ola, xare4eno jeIf,eHo 3Harlelbe, ie4unraqa, ae0uHlauuja unrz 6poj jeIHavralre v ^ojoj "a 
a"6rrr.", ooro""o *opr"rr. yxoluxo ceo3Haxa [oMI'IBe Ha BIrIle Mecra y rercry rI y BI'IIle o4 'rerupz jea"unr*r", Huje naseAeu opo; .rr*" je4HavuHe yxojoj ce Koprrcrt,. ose o:Haxe cy aera*nl,rje o6iu-*ara y.u"o" il*-ary, Ha Mecry rAe ce HaBoAe.Y veody oBor paAa y KparKI'IM IIpraMa roMelryre cy nainaxuuje reMe o6pafunaue y o*Br.rpy gzcep:raqzje, xao r.ruI'IJb paAa u HayqHI'I suavaj xojz r4Mapa/'' florvrenyre cy.ocHoBHe [peAHocrr,r flpoqeca Har*pr.rrrrrrHe excrpxqrajeyEeHAIzoKcI'IAoM y oAHocy Ha KJIacIFIHe nocryrlKe go6uja*a 

"rup"*^ yrba.v MacHrD( yna. klcraxrryro je 4a jerII'IJb paAa ,,crtlrrvtBarLe yruqaja najuaxurajzx .,poqecHlrx .rapar,nerupa (npr.rrucra, '*.r"purype, 
BpeMeHaercrparq{e, nporoxa pacrBapaqa, xao rr Benrrr{He qecr[qa ruarepujana) Ha Kr.rHeruxy Harrpur[qHe ercrpaxryrjeBIrcoKoBpeAH'tx KoM',oHeHara u3 Aae 6ruBue cupoBlr'e, 6o6uqa xteie (Junip"r"t 

"oi*irii.) r,r ceuenxra rrzxoe(Cucurbita pepo L. ), rao u MareMarr{qKo MoAenoBarLe [poueca o4a6pauuru MoAenr{Ma ,a ,rrapurype, y rp{JbyoAPebr*alba BpeAHocrI'I 
.KI{HerutIKLIx napaMerapa ,o4.rra. Tarole, HaBeAeHr.r cy pa3Jro3r.r sa us6op oBe ABecrIpoBI4He LI noMe'yra uajsHa.rajnr,rja Bilco*oBpeAna je4u*ema , uuju j,e cagpxaj u"r""*au" y 

"n"rpu*.rra, KaKo6n ce oApeAulu najuono*nuju yciosu,u *r*ouo KoHueHrpxcal'e. Ha xpajy, lrcraK'yro je 4a 6ra paA lpe6ano .qa.4onpr.rHece 6oreu no3HaBar6y eKcrparur{oHr.rx MexaHH3aMi ay6ru.rrn pa3yMeBarLy ocHoBHrrx Qenoueua [peHocaMace y oBoM CaBpeMeHoM npoqecy.

?:##'"::i"#fl"*'"T,#i:'3*""":.:fY^,-".1 :::TI i*Tue' Y upnoj uenuHr.r ce o6palvjv reopujcxeocHoBe npoqeca HarKpI4rlIqHe ercrpaxquje, Aer€ubHo pa:rtairpajy $arropz xojrz yrrvy 
"u 

,p"o"riJ1"/u:;ff#;;Jl,Ireparype us xoje ce Moxe ca,IeAaril IxupI'IHa o6nairu 
"p"""" oBor npoueca r{ HaBoAe rperHocr, rrpr.rMeHeoBor npoUeca sa 4o6uja*e 4na uajnaxHwja ru.,a qpor.r3BoAa, erapc*r.rx yJba 14 MacHr.rx yJba, y oAHocy Ha KJrac[qHe[ocryrKe IinnxoBor lo'njarca' Taxofe, noce6no Mecro ce 4aje yr^en.quoxct4Ay, Kao pacrBapavy roju ce uajueruhenpauenyje y HarKpllr[quoj excrpaxqujr,, rreronoj rr,ronrn purriiu*u,-rycrzHt4 y HarKpr.rr[rrHoM crarLy r{npoparryHxMa Br{cKo3Hocrr4 r.r MoJreKyncxe 4u$ysunnocru. y oro, aary o6pa4euu 

"y " ""^uirr.Ma 
[peHoca Macey HarKpI'ITrlIHoM yrubeHAI'IoKcI'IAy, ca HarJIacKoM Ha crIoJbaIIlLt4 Ir y{yrparu}br,r upeHoc vace, o4pelmarbecnoJEaIIrLer xoeQzqujenra rpeHoca Mace u xoesuqr.rjeura e(pexrunne ru$yzuje.y 

"";.i;r*y 
je uocnehena raxrba4eQnHrcarry Qa:ue panuorexe II npoparlyHxMa pacrBopJbr,rBocru je4umre*a y Har(prrr[rrHoM yu'eHAr,ro*crrAy.Apyru Aeo oBor noHIaBIha oopafyje- ,,,po*y rr cJroxe,y o6nacr MareMar[qKor MoAenoBarba qpouecaHarKpxr[qHe ercrpaxquje' Haao4e ce npl4Mepu He*oJrrrKo xnacu$raraqzju rurarur *r* roi"rr, u 4aje npeuegrojuu je o6yxaaheu BeJrr'rKlr 6poj $enorr,r"rorour*r* MoAerra Hacriurlrx y [eprroAy oA ocaMAecerr.rx roAr.rHaqpolxJlor BeKa ,,a Ao '{aHac' rlocrojane BeJILIK.T 6poj rrao4ena npor,r3r{Jrir3rr r.r3 r.By3erHe ruaponrr*ocrr.reKcrpaKIII'IoHI'rx [poueca roju o6yxnamjy vnoro pa3HopoAHr{x np[poAHrrx crrpoBrrHa, rnro [oAp,3),r{eBa r.rpa3n[ql'ITe rI'I[oBe ocHoBHor HepacrBopHor AeJIa uarepujala, y]ryrap xora ce HzrJra3e Ha Br,rrue uoryhrx Haqu*a

ngXe3;;:"ffi15l'iffx:j;:J:jr:::^,."ji,::.1"-y +;#*J,*Ir v npouecv. Kpajne 3axreBHe uorpe6eje^uor yHr{Bep3anHor MareMarr.rqKor MoAerra rojurra 6u' .. onr.uo*ni,i""I"ffir;;" ##ff#T;:cI{poBI'IHa Ao caAa Huje ra4onolbLto Hvl'vjeAau uoAel' a pacnoJroxr.rBr,r MareMarr{rrKr,r LroAenr{ najveruhe cyrrpr.rMeHJbrlBlr caMo Ha oApebene cucreMe u tuajy ,e*a 4pyia orpaHrrrema. y paay je 4ar Kpr{rr.rqKr.r nperne.{BeJII'IKor 6poja uogena roju ce Kopr.rcre 3a HarKpr,rrrrqny excrpaxqr,rjy erapcKr,rx yna u/unuMacHr,rx yra, nonasehuoA Hajomurraier MoAena roju yr*yryje 4,rQepenqr.rja-nHe arnunil Mace 
.3a pacrBopa^ y Macr{ HarKpr{rrrrrHor

QnyI'r4a, y oryuay ylryrap ropa qecrl'Iua ycr.rrrbeHof rraarepujana z y vnpcroj $a-:r.r, ua Kpo3 rruraBy nene3y MoAeJraxoj,r xacmjy ynolerreu oApeberuax nparnoaru"^u u nojeanocrurr"a*u croxeuujnx MoAeJra, Aa 6u cecrr{rJro AoMoAeJra xojr.r cy uza1pauu rc 6yly uctt:znaur4y oBoM paAy.
Tpeha n qerBpra IIeJIIIHa oBor norJlaBJba cy nocneheu. trporrrura xoje cy ropzurheue y paly, 6o6uqaua ruerce(J' communis L'), o4Hocro ceMelry yJbaHe rnrne (c. pepo L.), a ,o"e6u, *"ru.uq-. aui 

"'rup.*o, 
yJby KJreKe r.rMacHoM yJby rLKBe' lar je AerzubaH rIperJIeA Jlllreparype y xojoj ce erapcKo yJEe KneKe ra yJbe rr.r*Be upoyranajyca pa3nr{trr.rTr/rx acrreKaTa, 6uno aa je y flrrTarby rL]rxoBa rrprrMeHa, KBaJrr4TeT UtU Ca.{pxaj jegrrrerra ca aKTr{BHrrMAenoBar'eM. Axqenar je 4ar u ua:Ha.raj KoMroHeHara rrlr;. cagpxaj r"n r^rur''y o'"lnipuoy, MoHorepleHa,cecKBlrrepueHa I'I oKcI{AoBaHIlrx rep[eHa KoA erapcKor yJba xJIeKe, oAHocHo toro$epona, cKBiIneHa 11 crepona KoAyJba rxKBe' Ha rpajy rlerBpre I{ [ere IIeJII{H., ayrop je y*a3ao Ha aenocroja*e o4ronapajyh wx Ltcrpu,UBat*aKrrHerr'rKe Har*pur[qHe ercrpaxquje oBe ABe cr.lpoBuHe y Jrr.rreparyp[, ruro A.BOAT{ AO TOra .ua HeMa o6jar^euuxp:ByJlrara o yc[eIIIHocrI'I [pI'rMeHe uurn je4uor SeHouenonouroo. ,o4"ra, yrJryr nocrojana 6rn1o xarsr'(Kr'rHerr.qHrD( rrapaMerapa MoAeJra, ocr4M OHOra ,,ro je caM ayrop o6januo.

f::;:!^::::3y::"::::::::::ry::.1"^'L:111j' :gr;*u 'u'*p",^Irv eKcrpaKrrajv aae 6znHe cr.rpoBr{He rrro: 6o6uqe KneKe v ce^etrKe muKBe eoJtuqe,oAHocHo xapaKrepr43arlujy rraarepuja;ra, xopraruheH. ffiT#i.":'ffi.:a,aprrypa ua xojuua cy u3BeAeH, e*cnepl{MeHTrr, ycJroBe excrpaxqraje, 
"rpr.rp*y1*"rpu*uru 

3a aHirJrr{3yje4ur+erra og suavaja t,t ycnoB€ ua xojmra cy alalm3upaHrr excrpaKrr{, Kao }r HeKe [oAarKe o MareMarnqxoM
?!upu,y, oAHocHO coornepy rojuje xopuurheH 3a MareMarrrrrxo MoAenoBalf,e.v no'IerHoM AeJIy paAa AeraJbHo cy o'tlr4calrt rrocryfluu 3a rrpurrpeMy ctrpoBr,r_Ha 3a Harxprrrrrsny excrparqujy:ycHrrLaBalbe rIoJItBHor uarepr'lja-ra, Spaxquouucarre 4o6ujeHux cMerrra la 6u ce ao6uo rpoceqHu npeqHr,r*

xaja yJra Lr BJrare_Ir"rargp4,aJr1 Taxofe, Ha oArosapaiyhu



J
HaIII,IH[o6pojaHecycBexeMIIKzIJIujeucrau4ap4uropuurherrn
o6jau[reHa na6oparopnjcra anaparypa 3a Harxpr,rrnqny eKcrpu*ur.1y, eKcrpaKropa sanpeurane 60 ml, xoja ce
HiIJIiBIa y Jla6oparopuju :a CenapaIII{oHe npoqece, @aryrrera :a xeuujy r,r xerranjcxy rexnbnorrajy, Vuunepsirrem
y Mapr6opy, [pI'IMeHoM xoje cy ercrpaxoBaHe 6o6uqe KJreKe ra ceMeHKe rr{KBe roJrr{ue ,rop"*ro, n: Cnonennje.
Ceue rurne ronl{ue ilopeKJIoM l,Is Bojro4uue eKcrpaxoBauo je npuueuoM a[aparype cMerrrreHe y na6opampujr.r sa(Dapuaqeyrcxo I{HxerLepcrBo, TexuoJtoluxor Qaryrrera y Honou Caay, roja rri i^.rpu*rop 3arrpeMr.rHe 200 ml.
Ycnonu ua xojrrua cy excrpaxoBate ucilvIrrrBaHe crrpoBrrHe, raxole cy AeraJbHo [pr{Ka3aHr.r. yir.rrmene 6o6nue
KJIeKe eKcrpaxoBaHe cy y oncery rpI'IrI'IcaKa 80-200 bar, ua reMleparyprr og 40"C, rrp1a [poroKy yrJ'eHAr{o^cr.rAa
oA oxo 0,2 kg h-', Ha qecrl'IllaMa ycl{rlbeHor uarepraja.ra y oncery BeJrr{qr4Ha 0,250-0,400 mm, ayiraqaj BeJrrquHa
rlecrl'Iqa I{ [poroKa pacrBapatla r.rcnrarranan je na,80 bar u 40 C. Mareprzjaa je eKcrpaxoBaH yruEeHAr,roKcr.rAoM npr.r
KoHcraHTHoM nplrrl,Icxy Ao KoHcraHTe Mace 4o6ujeuor eKcrparra, oAHocHo AoK npoMeHa Mace eKcrpaKTa y ABa
y3acrolHa III'IKiryca uraje u:ry6una crarl,Icrlttlxu_:uavaj, rrprl r{eMy cy Ao6ujene erirparquo"e Kpr.rBe Ha ocHoBy
xojrx ce Moxe [parI{TIr KIrHerI{Ka ercrparquje. Harxpzruuua excrpaxquj a y1r,a r43 ceMeHa rHKBe ronuqe
ropeKJIoM I'r: Cnoneuuje upahena je Ha reMrreparypyt 40"C, nprurrcqrri 150:22\, r,r.300 bar, Kao r.r Ha npr,rrr.rcKy
oa 300 bar n rena[Iepar)?aMa 40, 50 w60"C, npu [poroKy pacrBapaqa od,0',2 kgh-I, na r""rrqu"u yc,rrrbeHor
uarepujara o4 0,500-0,630 mm, 4ox je nponepayru\aja BeJrrrrrrr.rHe lrecrrrqa u [porora pacrBapaqa r.r3BprxeHa Ha
300 bar u 40"C. Taxofe, ceMe rrrKBe roJrrrrle noperJroM lrs BojnoA[ue,-yctrrr6eHo Ao BeJrrrrrr4He qecrr4Ua r.rcror
cpeAlier npeqH[Ka o4 0,56mm, eKcrpaxonauo je Ha reMrepar),?u 40'C r4 npnrr,rcur.rMa 225,300 u 400 bar.
ExcnepurteHu'I cy rIoHaBJbaHI{ AoBoJEaH 6poj nyra xaro 6u ce pe3ynrar6 Moryrr.r o6pawn^crarr{crr{trKr.r.
Belura flaxlLa je nocneheua aH.urur3u Harxpr,rrr.rrlHrrx ercrpaxara o6e cuponlane, 3a rrlTa cy ucxopuruhene
uajcanpeueuuje r.rHcrpyMeHrrurHe MeroAe a:rrart43e, y cxnaAy ca aKryenHrrM Ha) {Hr.rM t4crpax}rBarlrua xoji ce 6ase
aHiIIIIr3aMa erapcKlrx ylba u MacHIrx yEa. Ercrparru 6o6uqa xlere 4o6IajeHr.r Harrptrrr.rrrHrrM yrJbeHAlro6ctrAoM
aHalrrt3rpaHu cy racHoM xpotrlarorpa0ujou, ys ropuulheme xporraarorpaQa Hewlett Packard 5890, ca BoAoHtlKoBr{M
rutaueno-jonll3alluoHliM AereKropoM (FID) u xporvrarorpa$a Uewlett Packard 5890 (cepuja A) ca uaceno-
cnemouerpujcKr.rM AereKropou (GC-MS) Hewlett packard 5g71. Canpxaj uerulecrupu *u.r^ (r4ceJrr.rHa,
crepona lI cKBuIneHa y eKcrpaKTLIMa yrba I{3 ceMeHa rHKBe, HaKoH o4ronapajyhe [pulpeMe y3opaKa 3a cBaKy
aHzlJrrr3y, KBirJrr.rrarrrBHo lr KHaHrr{rarr.rBHo je olpebnsaH na GC-MS cprcreMy nporasroqara Thermo finnigan, xo.iu
qI'IHe racul{ xpor'aarorpaQ TRACE 2000 GC }I MaceHLI crleKrpoMerap TRACE MS, nplz uervry je ypebaj oip.**.,
ayroceM[Ilepou (AS 2000, Autosampler, Thermo Finnigan), a pe3yJrrarr{ cy o6palunar, 

"o6rr.po 
u iro"i itts l.Z

Xcalibur 1-4, GC 2000 1.4 SN and Autosampler 1.4 SN. Taxofe, sanpxaj o- r,r y-roxo$epona y excrpa6rr.rMa
ceMeHa uar<ne 4o6ujeHr.rM y er(c'rparqrrju HarKpr,rrnrrHr,rM yrJbeHAaoKcr{Aou o4peleH je re.ryrorra xporr.rarorpa$ujorra
rIoA BI'IC0KI{M [pI{rIrcKoM (HPLC), rpLrMeHoM LrHcrpyr!{eHra HP1090 Hewlett Packard ca DAD a"r"*ropor^. b".
aEaJrlfie cy IBBeAeHe AoBoJbaH 6poj nyra xaxo 6u ce pe3ynraru Morurr{ o6pa4aru crarr.rcr}rrr6g. 3i o6paay
pe3ynrara !I MareMarlrtlKo MoAenoBame xopuhen je coomepcKr,r [aKer Mathcad, Microsoft Excel, xio u
craHAapAHI'I AoAaraK Excel-a Solver, npu qeMy cy o4ronapajyhu nporpaur4 3a Mo.ueJre Harrtcalyt touohy Visual
B as ic eguropa y Excel-y.
Pesynmamu u ducxycuja. Y onou nornaBJ'y AoKropcKe 4ucepraqraje jacuo u flpe.reAHo cy npr{Ka3aH,r rr
AIrcKyroBaHI'I nanoro6pojuu pe3ynrarl,I, a c o6suporra Ha qruLeHflrry Aa cy ABe rrorrryHo pa3n[qr,rre cr{poBrrHe
eKcTpaxoBaHe HarKpI'ITI4qHI'IM yrJbeHAI'IoKcIrAoM, nouarJbe je [oAeJbeHo Ha ABa Aela. Y [pBoM AgJry cy [pr,r1iBaHr{
pe3yJITarI'I HarKpI'ITI'rtIHe excrparqaje, oAHocHo npl{Hoc I{ KBiIJIIrrer eKcrpaKara y 3aBacHocrr{ oA rrc11l,rrr{BaHl{x
TexHoJrorrrKrlrx napaMeTapa npoqeca (npurracar, BpeMe eKcTpaxquje, lporoK pacrBapaqa u ycr{rrLeHocr rroJra3Hor
uarepr'rja-rra). V npouecy HarKpLIrLrtIHe ercrpaxquje erapcxrlrx yrra uraje ,o*.r"ro gu ,"rrr"pu.ypa upoqeca 6yAe
seha oA 40oC, raxo 4a yruqaj reMrleparype nnje racnurunan. [o6lrjene excrpaxrlr.rora *prr" Ha pa3nr.Hr.rryM
rIpI'ITI'IcqLIMa u aHalru3a 3aBLrc}J,t4crrl cacTaBa eKcrpaKTa y rbyHrllldtl [pr,rrr.rcKa rr BpeMeHa excrparquje, lutrl cy
yBI4r y Kt4HerI'IKy exctpaxqr'rje erapcror yJba, oAHocHo uoje4uurx reprreHcxrlrx rpy[a y e(crpaxrr,rMa. Buure ol 20b
roncruryeHara je AereKroBaHo y pa3nmr,rrr.rM eKcrpaxrrrMa 6o6uua KJreKe 4o6r.rjenr.ru HarKpr{rr{rrHr.rM
yrJbeHAI'IoKclIAolra. Ha opuu.IHilnaH v LlrycrparvrBaH HarIIrH na je4Hoj cJrr{rIr{ cy ynopefeuu xpoMarorpaMu xojra
npraxa3yjy penarl{BHl'I [poIIeHrHLI ca4pxaj KoMloHeHara [pucyrHr.rx y eKcrpaxarrrMa KJreKe, ca1yrrJbeHrrM ToKoM
36 rraunyra oA norrerxa ercrparquje ca HarKpr.rrr.FrHr,rM yrJbeHAaoKcr.rAoM Ha rrpr.rrr,rcqlrna g0, 90, 100 u 150 bar,ilrll H cnHre Ha xojr'rua cy [pI.rKiBaHLI xpoMarorparrara r[paxqr.rja eKcrparara caKy[JbaHr{x y cyKuecrrBHrrM
BpeMeHcKIrM I'IHrepBanI'IMa roKOM excrpaxquje Ha flpr,rrrrcrlrlrMa 80, 90 a 100 bar. Konrnouenre flpacyrHe y
eKcrpaKrI'IMa rpyn[caHe cy y rler ocHoBHlrx rpyna: MoHoreprreHe (M), oxur4oBaHe MoHorepueue (OM),
cecxBl{rep[eHe (C), oxcuAoBaHe cecxBlrrepneue (OC) ]r ocraJre KoMrroHeHre (O). y ryyrry O .up"run. 

"yKoMIroHeHTe BeJIITKI{X MoJIcKI,Ix uaca (rao [rro cy MacHa yJba, BocxoBr,r u/ulu cuotre r.r He6r.r Apyru
ueu4enru$uroBaHr{ rrr.rxoBr.r). Y $paxuujaua ercrpaxara Ao6ujeurrM He rrpr{rrrcrlr{Ma g0, 90 ra l00bar oapebe, je
ca4pNaj 50 uAenru$uroBaHlrx KoMtIoHeHara, Meby xojr,rrraa je l3 uouorepnena, l8 cecrnurepreua, iO
oKcI'IAoBaHI{x MoHorep[eHa u 9 orclrAosaHlrx cecrBllreprleHa. Yruqaj npoqecHr{x [apaMerapa [pr{Ka3a, je ra sa
oBaKo rpyn[caHe KoMrIoHeHre. Taras npucry[ npo6neuy ocBerJbaBa uoryhuocr xpeuparra [por.r3BoAa y xorrle he
Maceurl yAeo oKcI'IAoBaHI'rx repneucxux jegurrelba y eKcrpaKrLIMa 6LIrra uajnehu. Mare1aarruKo MoAenoBirlbe
npoqeca HarKpI'IrI{qHe excrpaxquje 6o6uqe xrexe je noce6ua qenlrHa y oKBrrpy oBora AeJra rrouraBJba. I4g rr{norursa
MoAena KoJI'IMa ce Moxe MoAenoBaTLI oBaJ flpoqec Ha MaKpo x MlaKpo-cKiulr,r, IIpI, qeMy y JIr{TeDaTvDu ne nocroi



pe3ynTaTI,InpI,IMeHeHaIIpouecHaTKpI{TI,IIIHeeKcTpaKuI,de6o6r,rqaxle

:1?::1r"HIl::.:^rtJ::T.,:"fT::::.:i-"-"11y"ry1a ucrr{rr,rBaHr{x Ha Apyrr.rM cr.rpoBr{HaMa. vcnurauu cy
il MoAeln KpeI'IpaHI'I no analornjlr ca xlaferreu BpeJIe IryrJIe y Macr{ Qryu4a, ,j.-o,rolearl ruua je4ue c6epe, n ro
il m::::::^:*f] 6rarc-t), rojr'r uope4 yrzulja roeQuurajenra egerruaue arar[yeuje yrba y uarepr.rjany ua

ll :f:y_'o:':::^y-it: y3vMay o6:up u yrlrqaj xoe0rlqujenra rpeHoca Mace Kpo3 4unna narrpurrrrrHor 4ryrou ono
fll:::1Y-T-pl l"IyJe rberoBa BpeAHocr npoqelLeHa upero nocrojehux xoperaur.rja, tvtlc-t Q "upi 

y xonaeie
I cfloJbarunn xoeQuqujenr [peHoca Mace y3er Kao Apyrr4 upxJraroAJbrrB rrapaMerap MoAeJra u MJC-2 rge je
il :::9:yi::_-:g_.*:"r"" aur[ysuje jei^r, npranirolen* uapaMerap. Tarofe, nponepeH je r{ MoAen
il KapaKrepl'Icrl{tlHor BpeMeHa (MKB) Kao I'I [pouI4peHI,I MoAeJr KJrr.ruHor rora, xojlr ji nperuroxr.ma Cosor6.

fl ^O:t:T::.:^:ljll_o"t^ 
KraHerrrrxrrx rapaMerapa cBr.rx rer MoAeJra, ra so6zjeHe BpeAHocrr.r ynopelene ca

ll T1{IT}1 :l^"" rcrpaxl'IBalf,a o6jannennx y rll{reparypr.r. Ayrop je uorasao 4u y..r.*ro.r MoAenoBar6a

ll :.::T:i^:.T?lTll orrrraMrroBaHr.rx napaMerapa 3aBr.rce o4 ycnojeue BpeAHocrr.r caapxaja y$a y ror*ro,
il Y::11]Tr_:^-',-l_-T 

o""crl{ paBHorexHe pacrBoprbr{Bocrr{ yrLa, Kao u sa je BaxHo Aa rpeqHr.rK vecu.rqa 6y4e
lJ npaBI'{JrHo rlpoqelbeH. Ha ocuony cpeAILe BpeAHocrI,I penarrrBHor oAcryrrarba rrpr,rHoca (AApn, ,rpu"yrui,
ll nouohy MoAena r{ rlnMepeHor eKcnepr{MeHTzurHaM MeperbrrMa, Kao H crar{AapaHe 4enujauzje uspavyHarr{x oA
fl nruepeHrx BpeAHocrl'r (b!) ynope\era 1" ycne.Hocr rrprdMeHe rrcnr{rr{BaHr.rx MoAena Ha qpouec Har^pr{r[qHe
fl ercrpar<ur.rie 6o6uqa xlexe.

il ]"*rl"y j::1.:::: tlorrlaBJba qpI'IKa3aHL cy pe3ynrarrr Har^pr.rrrrqHe ercrparquje ceMeHKH uarne rornqe (c.
il !1!,'_ !-)_ 

rope*rloM Ias cloreuuje, oAHocHo 4o6ujeue eKcrpa*rl,oHe Kpr.rBe Ha pa3nuqr.rrrrM npr{r,crtrrrMa,

fl ::Y::3::l,iY::l1l-TT: lry]:" pacrBapaqa y 3a pa3rrwrury ycr.rrrbeHo c.r. vcnirwsa[ba yrnuaja upr.rrr.rcKa
fl HarKpurI'ItIHe eKcrpaKIII{e cy ,,pomxpeHa eKcrpaxoBar'eM ceMeHKrr rrrKBe ronbrle nopeKJrorw u: Iiolroaune y
il ::::::::lf:-T:Y1* 200 ml' cnarine e*crpaxquoHr{x Kpr'rBrrx y uoveruoj Qa:u ercnepr{MeHara r.BBeAeHr{x y
ll ::T:T:1y:-.Iri_.- , nehe sanperu.rHe Ha r{crr{M rrpr.rrrrcur.rMa, 4ora:yje aa^6p:rr*ry excrpaxqrzle ,u ,or.r*y
fl rpoueca oApelyie ycnocraBJbeHa paBHorexa, rj. Aa cy ao6ujeHe eKcrpaxrlr{oHe Kpr.rBe parrror"*re. Hcurnmn j!
il f::j---ltl11* r yrpolxeHe KoJIIir{I'IHe yrrbeHAr{oKcr.rAa, Kao r reMreparype u yrporreHe Korrrrrrr,rHe

I 
yrJEeHALroKcuEa Ha MacHoKr.rceJrr{HcKr{ cacraB, caApNaj o,- ra y_roxo$epona, crepoJra r{ cKaBJreHa. ,(o4arno je

|| .TiT::,1.f11?--:-t]'"""e 'Iecruqa ]I BpeMeHa excrparquje Ha MacHo*r.rcerrr4'c*rr cacraB e*crpa*ara u3 ceMeHKr.r

I r:::^:1y^: ::j1u" * o6a peruoua. 3a npe4nocnane yruqaja $axropa ropuruheua je anasixropcra ANovA
I a*anv3a' vo.,eHu cy ycnoBrl no4 rojuua ce ao6rdajy eKcrpaKru ca najnehuuiaapxalerr,r,o*o6"poru, cxBaleHa u

I ::.1":";l::,U^:r.^:y-.p^e 
6p:uHe ercrpaxqnje or,r,,;ear,"e*u, nfr**uro je raxl .. ".;-;;;";;il ; l

lYnY w.KaKo ce ca BpeMeHoM MeI6a ercrpaxoBaHa KoJrrrrruHa onrx je4r.rnir6a rro Macr,r HeDacrronr,.ri nJn', I

I MarepHJana' 5a oAaopaHu HarKpI{TLIiIKI'I excrpaKr yJbaHe rI{KBe ronrrlle ypalen je pauquuar recr, r{ ,r"ofar" [-r, I

I xuceruHcxn 6poj, uepoxca4Hl'r 6poj, urr"irrr"*r 6poj u o*cr.rAarrrBHa cri6nmrocr "-;"#;';;#J;## IcraHAapAe aa jecrura Hepa0uHacalriynu. Cfir.rHo Kao rr KoA 6o6raqa KJreKe, MareMarr.rqKr,r je uogeloaa, npouit IHarKpI'IT[qHe ercrpaxquje yJba rl{xBe roJII{Ire, zIJII,I oBor [yra 3a exclepr{MeHTe peanr{3oBa;;;;;;;;#; 
ilsehe u y Mar6e 3arpeMxHe. y auaau:y je nope4 reh uoueuyrrrx MoAerra 3a KrreKy yKrbyrreH ;;i#;;ffi';""ffi [xoju cy [peAJIoxI4[H Xonr n cap. o.qpefeH' cy K,Herw,txr.{ [apaMerp yt cBytxmecr r.{c[ilrrrB;;;;;;;;;';;;;: ll

BpeAHocrI{ KoMeHrapl'Icaue u yuopeleHe ca pe3ynrarl,IMa cnllqHr{x rrcrpaxr4Barf,a o6janreurx y ;rd"ryp;. ;; ilocHoBy }Icrlrx flapaMerapa Kao Ir KoA KJIeKe, ynopefena je ycneuruocT [pr{MeHe r.rclr{Tr.BaHrrrx ,oo"ou' ,r';;r;;; f,

HarKpr4T[r]He ercrpaxuraje ceMeH*pr yJbaHe rr,rKBe roJr,qe. "- "."*- 
ilcnu pe:ylraru ucrTLrrvlBatLa cy pa3noxuo u jacuo uporyMaqeHn r{ [oBe3aHr,r ca caBpeMeHurr.r reopr,rjcrurra 
flcirHalrr{Ma y onoj o6nacru. '-r 
I

Y 3arutyvxy cy y 30 rav,aKa npaBI'InHo Sopuynucanu cyMrrpaHr4 pe3yJrrarr.r one 4ucepraquje. llllornaaJoe Jlumepamypa caApxrr 244 wrreparrypra ,u"oaa, ue4y xo.luua cy 7 HaBoA, ra: rexyhe roArrHe. flY rrpuaozy cy tutu KopHcHI{ rpoparlyH, tr.tohlr pacrnaparba yrr'eHAr.ro*c}rAa, paBHorexe, p";;il;;.rr, nuo , 
flm6ene t,t cJrr{Ke (xpouarorpauu) roju Hr,rcy ttprxa3aHrr y caMoM paAy. 
fl

il

pe3ynrara r4crpaxr{Barba y oKBr,py paAa Ha 4oxropcroj 4ncepraquju - -----, 
ll

y3 HarrolreHy: L .. ^. I1. Barjaktarovi6, B., Sovilj, M., Knez, i,., "Chemical Composition of Juniperus communis L. Fruits f,Supercritical CO2 Extracts: Dependence on Pressure and Eitraction Time,,, Llgrrc. rooi Cie;.' ;, il2630-2636 (2oos). M21 
ll

2' Sovilj, M. N., Barjaktarovid, B. G., "Kinetika ekstrakcije ulja iz semena uljane tikve (Cucurbita pepo ilL.)natkritidnimCo2,,,Hemijskaindustrija,59(9-l0),izs-iqz(2005).M5i
3' Flrabovski, N., Nikolovski, B., Pantaleeva, D., Mandi6, A., Sinadinovi6-Fi5er, S., Sovili, M.. ll

,,Tocopherols Content in a Supercritical Carbon Dioxide Extracted pumpkin Seed Oil,,, Inr.*jil"*i tConference on Science and Technique oSTAF2008, November, 5-6 (200g), Szeged, ilr".";. il ll100. M33 ' ----'o"'J 
il

4' Nikolovski, B., Hrabovski, N., Sinadinovii-FiSer, S., Sovilj, M., "sterols in Supercritical Carbon fl

I Confeience on Science andTechniqu;;; ll
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Taxcarmno HaBecrr.r HiBr.rBe paAoBa, rAe rr KaAa cy o6janreuu. y cnyrajy paAosa upraxnaheurax sa o6janrunarre,
TaKcarI4BHo HaBecrI{ HauBe piloBa, rAe u KaA4 he 6uru o6janreHu r{ [pluoxl,rrr{ norBpAy o roMe.



VII 3AKJB PE3YJITATII I4CTPAXI,IBAIbA

Eo6uqe ruexe
Excrpaxq[joM ruloAa KJIeKe yHbeHAr{oKcrrAoM y HarKpr4rruHoM crarby, Ha rprrrr{crlrrMa 80,90, 100, 150 i 200bar
I'I reMrleparypn 40"C, npll nporoKy COz oA 0,2 kg h-' rpos croj $opuupan og20 g r 6o6uqa KJreKe, yclrrrtreHlx Ha
cpeArLy Benrur.rny rrecrr.rqa oL0,325 mm go6ujerur cy yKy[Hr4 [pr{Hocr,r excrpaxqraje 0,65+O,O3yo, l,4gl:O,O4yo,
4,00*0,10yo, 9,18o/o i 10,480 . YryuHIa nplrHocl4 pacry ca nopacroM npr{rr{cra r{ rycrr.rHe yrJbeHAr.rorcr{ rc (280,
490,630,780 i 840 kg *'), s6or uopacra pacrBopHe rr,rohu yrreu4r.roKcr4Aa, oAHocHo nonehane pacrBopJbr,rBocrr.r
erapcKor yJba y HarKpHTr{rrHoM $nyraay.
Y ercrparrralla 4o6r,rjenurra yruEeHAlloKcu4otrr nehe rycrr4He, [opeA erapcror yJba KJreKe, Hi]Jrit3e ce 1r Marf,e
I4CIIapJbI{Be H HeI{C[apJbIIBe KOMnOHeHTe BI'ICOKI]IX TeMIIepaTypa KJb) IaILa, KaO IIITO Cy BLIUIIT TepfleHfl, eCTpIr,
clo6oAse MacHe KI,IceJII,IHe, MacHa yJba, BocKoBr{ r,r cMoJre, rra ce eKcrparrn 4o6rajeuu Ha pa3rhqr4Tr{M rrp}rrr,rcuraMa
BI,ByenHo snauajuo pa:nuryjy. Calro ercrparr 4o6lrjen Ha 80 bar je cBerJra, 6ne4oxyhr<acra, yJbacra reunocr, roja
LIMa IlBfneA cJIIatlaH erapcKoM yJby r(neKe Ao6r.rjenorra xr.rApoAecrr,rnaqrajou. Ercrparrrz 4o6r.rjeur.r ]fla90 u l00bar
6utru cy cneuuje u rauuuje xyre, BrIcKo3He rerrHocrr4 aa co6uoj reM[eparypr{. Ercrpaxru 4o6ujenra na 150 u
200 bar cy raMHo xyrl4, AewIMI,ttIHo tlBpcrlr, oAHocHo rrBpcr[ na co6noj TeMneparypr.rr ]cJro[ np]rcycrBa
lr{rMeHaTa r.r xyTrrKyJrapHlIx BocKoBa.
Burue oA 200 xonctnryeHara je AereKroBaHo y pa3n[qurr,rM excrparTr,rMa 6o6rua KneKe 4o6rajeurrr,r
HarKpI{TI'rtIHIlIM yrJbeHAI4oKcIrAou. KouuoHeHTe [pucyrHe y eKcrpaKT[Ma tpyllEcaHe cy y ner ocHoBHr,rx rpyla:
MogorepneHe (M), oncu4oBaHe MoHorepneHe (OM), cecKBrrrep[eHe (C), oKcr{AoBaHe cecKBr{repnene (Ob) a
ocr€IJIe KoMrIoHeHTe (O). y rpyrry O cBpcraHe cy KoMnoHeHre BeJrlrxr{x MoJrcKrD( uaca (xao rrro cy MacHa yJba,
BocKoBII duttw. cuote Ir HeKa Apyra HellAeHru$uronana jeaumema). O4pefeu je ca4pNaj 50 r.r4eurusurouirrx
KoMrIoHeHara, Meby xojmraa je 13 rraouorep[eHa, 18 cecxsurep[eHa, l0 oncr.r4onaHr]rx MoHorepueua u 9
oKcr,rAoBaHr4x cecKBr,ITepneHa.

Bapupaneu [pLIrLIcKa excrpaxquje Ia BpeMeHa rpajama lpoqeca Mory ce Ao6lrru ercrpararr.r 6o6raqa uexe
(Juniperus communis L.) ca pa:nuvLIrLIM oAHocuMa rJraBHrrx repfleHcKux rpyua. flonro 6u ce o4pelene rpyne
rep[eHcKlrx KoMIroHeHara, xoje ce ercrpaxyjy ucrou 6psanoM r.r rro [paBzny nora3yjy cr{HeprercKtr eQexar u
rrvrajy cnlrvno AeJIoBaIre, ua onaj HaqI{H MorJre KoHrleHTpr{carr.r y excrpaKruua, nocro.lr,r uoryhuoct npirpa*a
HoBrrx rrprapoAHlrx npor.r3Bo.(a Ha 6a3r,r xlere, a npeMa xerenoj HaMeHr{.
flpe rcrera 36 uutryra oA roqerKa excrpaxquje, 99 0% rr.ronorepneHa rrp[cyrHrrx y 6o6uqaua KJreKe ce usoryje
(excryaxyje) Ha cBIrM LIcII{TLIBaHIaM rpr{rr.rcqrrMa. oxcu.qonaHr4 MoHorepneHrr ce Mory cxopo y [or[yHocrr{
I,I3oJIoBarLI excrparqujou Ha qpr,rrucxy oa 100 bar, y lepuoly o,u 30 Mr4rryra oA norrerxa ircrpaxqr.rji, a na
rIpI'rrI'IcKy oA 90 bar, sa 72 uuuyra. Mefyruu, Ha rrplrrlrcxy o4 80 bar, rorou 4 h excrpaxqraje, rraoryhe je y
eKcrpaKry Ao6uru cav.o 75oh oA MaKcLIMiInHe KoJIITIII{He OM roja ce go6r.rja na 100 bar. }IHiexsrBna excrpaxquja
cecKBl{TepneHa He Moxe ce }rs6ehu HH Ha jegnonr ucllrr}rBaHoM [pr{Tr{cKy, zrJrrr ce Ha rloqerKy rrpoqeca
excrpaxqnje (36 rrannyra oA noqerKa excrpaxqrje) Ha 80 bar, cecrBr{repneuu ercrpaxyjy 3 a 8 .ryra.roprj" r".o
tl.a90 w 100 bar. @paxquje o6oraheue KoMuoHeHraMa Brrcoxe reMrreparype KJbyqarba cy 4o6r.rjene KaAa j; rycrr4Ha
CO2 6urru neha. Yxoluxo ce ercTpaxqlda 6o6uqa KJreKe o4rr{a Ha rrpr{rr{cKy oA 80 bar, Kyrr.rxynapHr{ BocKoBr{,
MacTII, cMoJIe I,I Apyre KoMnoHeHTe BLIcoKe TeMIIepaType KJbfIaIra, HHcy y :uauajuoj Mepr4 npr,rcyTHr.r y eKcTpaKTy,
rraK r.r HaKoH excrparryrje xoja je rpajana 3 h. c Apyre crpaHe, KoMroHeHre cBpcraHe y rpyry/ o, y excrpaxruua
qo6ujeHrM sa 90 u 100 bar, neh uocle 36 rraunyra oA roqerxa excrpaxqr{e rpr4cyrHe cy y Korurrr,rraua lyyo,
oAHocHo 30Yo, Croru, ercrparqnja 6o6uqa KneKe Harxpr,rr[rrHaM yubeHAzoxcrrAoM Ha Blrurr{M rrpr.rrrrcqr.rMa oA
80 bar rpe6a Aa ce LI3BoAu y ypetlajy y KoMe je orraoryheuo pa:4najanje excrparra y cucreMy xoju rua gna
cenaparopa. Y: ro, yrnpleno je 4a ce AerepfleHllaaqujou erapcKor yJba Ha 80 bar u 40"C BeoMa rraKo H 3a Kparxo
BpeMe Mory yKnoHIrrI{ MoHorepneHu. MouorepneHcxa $paxquja ce lroxe Kop}rcrrrrlr y piBnrur.rre cnpxe, uruely
ocrilflor, Ir Kao eKoJIolIKI4 np[xBarJblrBHa u]JrrepHarr,rBa rrpenaparl,IMa 3a cys6ujarre rlrerotrr.rHa. C 4pyre crpaHe,
AerepreHr.r3onana Qpaxryrja uua jaue anru6arrepujcxo .qenoBarbe oA ronrrHor yJba. pe:ylrarra uoxaryiy la 6u ce
excrparqnjonr Ha rpr,rrr.rcKy oa 90 bar H reMrreparypu o4 40oC, y ryajany rc 2h (40 g Co2 g-, rrair) ro6t4Jl.4
eKcrpaKrll ca najnehou rpe4noruhy MaceHor oAHoca oKcr,rAoBaHr.rx r{ HeoKcr.rAoBaH}rx KoMrroHesara. 36or cMarseHe
6par,Iue excrparquje cecrBlIrepleHa nocJre 2 h ercrparulnje n joru ynex Beirlrxe 6psune excrparrylje OC naxon ror
repl4oAa, rpoqec xojr 6u rpajao ao 3 h (60 g COz B-' uar) rtn-lao 6u sa nocleAnqy nonehaur{ Macenr{ olnoc OC/C.
Benuqnna qecrllqa urraa yrr,rqaj Ha rrpr.rHoc r,r bpsuuy eKc'rpaxoBarsa erapcKor yJba KJreKe Har6pr4TrrrrHrlrM
yrubeHIIIoKcIrAou Ha 80 6ap u 40o. llputroc excrpaxra je eehu KaAa ce y excrpaxquju xopucre curuuje qecr1arle.
IIpu rcroj cueqrar[uvnoj rlorpolxlf,Ll yrJbeHAl,rorclrga ne nocroj14 crarucrlrrrKu snauajHa pa3nr46a usrraely npr.rHoca
3a r{crrrrr}rBaHe rpaHruHe flporoKe co2 (0,2 ra 0,8 kg h-') np, r'rcroj norpouubv pacrBapaqa.
Excrpaxqrja 6o6uqa KJIeKe HarKpIrrIrtrIHlIM yruBeHAr,roxcr.lgorra je oA caMor crapra HecrarlrroHapaH flpoqec, a
IlsniBHa xonqeurpaqraja erapcKor ylba y HarKprrrrrrrHoru Qlyr,ray onaAa nporpectrBHo y roKy upoqeca. Beha
Ir3JIa3Ha rouqenrpaquja ylba Y COz Ao6rzja ce Ha Brrrul,tM rlpr.rrr.rcquMa excrparuuje u tpu neheu nporoxy
HarKpurHtlHor eKcrpareHca. KouqeHrpaquja erapcxor yJba rrJroAa rureKe y co2 ua r8na3y r{3 eKcrpaKropa ynex je
AaJreKo Marba oA paBHoTexHe pacTBopJblrBocTr,r TepleHa np[cyTHI{X y yJby.
Vcnerunocr MoAenoBalba [poueca u pe3yJrrarrr orrrr,rMr.r3oBaHrrx [apaMerapa 3aBuce oA flper[ocraBJbeHe

ra v 6r,usHou u[ora3Hot caApxaJa yJba y oI,ubHoM MarepuJany I{ oA BpeAHocrr.l paBHorexHe pacrBopJbr{Bocr}r yJba.



Taxo|e,BaxHojeaaje[peqHI,IKqecT[qa[paBI,IJIHonpoueB

ll:l:-y:::IlT1T_:T:pT11i::r:.p,"j:Iyrba Krrere cy: uoseru jeaHe coipl (MJC_I, MJC-i enap)rrrarc_2*), rtao'uen KapaKrepl'rcrl'MHor BpeMena (MKB) ll rrporuupeHll MoAeJI xJrrrrrHor ro1a Kora je npegnoxuna Conos6.Excuepnuenr, cy r{3BeAeHr,r y oncery Re npe4uocrla oa l,s 4o 10,5, a Sc npeAHocrr,r oro 1 ,"4.HajrrlaEe oAcry[al'e I'BpaqyHarrrx oA eKc[epI'rMeHTiIJrH]rx BpeAHocrr,r upr{Hoca aoonja ce KaAa ce 3a [oJrit3H,ca4pxaj yJBa y Mareplajany ysrue BpeAnocr MaKcr{MaJrHor [pr.rHoca ocrBapeHor y roM ercrrepr{MeHTy, [pr,r AyxeMBpeMerry excrpaxquje (8-9 h). flpopavyH ce Moxe r.BBecrr,r 14 ca MaKcrrMrrJrHoM 
"p..uro.hy 

y*yr,or rpr,rHoca
ocrBapeHoM ua uajnrnureu ucrII{rI'IBaHoM npI{rI.IcKy (200 bar). Taxofe, 3a rrporrtxpeHrr MoAeJr Krrr{rrHor roKa, BaxHoje suaru paBHorexrry pacrBopJbl{Bocr yrba y rraarepr.rja-rry. Je4na iupriaia 

"popuryrf. ou ." yrr. BpeAHocrsarw'a [ollerHor ,IIeJIa eKcrpaKuI'IoHI{x xpl{Br,rx, ruro oAroBapa MaKcIrMarrHHM BpeAHocrr,rMa H3JriBHexoHqeHrpaquju ylba Y Coz. ,{pyra rapujaura je Aa ce paBHo."^"u pu.rropJbr{Bocr nporleHr.r r.,, HeKe oAxopenaquja 3a pacrBopJbxBocr, I4JIII Ir3 Ll3pa3a xoju yxryvyje roe$uqr{enr 4y.uqrr.ru yr"u /ru.nprr Hoj Qa:u,xojr.r ce Moxe r3paqy{aru Ha ocHoBy ,"*e o.q j.a"irrru ,ru*r.'C oOeuporrr nu i"o^*r 6poj je4r.trena y
eKcrpaKTxMa' Kao I{ Ha quILeHAuy Aa ce cacraB eKcrpaxoBaHor yJEa MerLa ca rlpoMeHoM npr4TrrcKa rr BpeMeHoMrpajana excrpaxqlrje, [porleHa paBHorexHe pacrBopJrr,rBocrr,r Ha 6r.uo xoju oa o"u oiu ,urrru neoua je
Ijl3I]I1i'- 

y onou paay je paBHorexHa pacrBoprblrBocr xopnruheHa Kao rpoMeHrbaBra rapaMerap, vuja BpeAHocr
Je o[r]IMa3oBaHa raKo Aa napaMerap Fy uo4eny Cosos6 3aBl{cr{ oA [pr{Br.rAHe 6p:une y.*Lraro*"rai(Uj, ,p.ru
rbynruuj[ 6u0'54, rojy je [peAnoxfio ayrop MoAeJra opr{u,rHirnHo npr4Mer*eHor Ha e*crpaxqujy rrnaculx y*a.
Ka4a ce paBHorexHa pacrBopJrlrBocr, yr* upoqeun Ha oaaj Haqr,rH, rrpouupeHr{ MoAen xJrr,rflHor roxa 4aje na6orecJlaralbe ca eKcnepl{MeHftuIHI{M pe3ynraraMa, 

9a. ln3cevHoM BpeAHourhy cpe4rrer peJrarr,rBHor oAcrynarbaI'BpaqyHarlax oA I{3MepeHI,Ix BpeAHocrr.r npr4Hoca (AAPD oL3,8o/o,3a eKcnepr.rMeHre Ha g0, 100, 120 u200bar.Hapanuo, ua onaj Ha'rran 4o6r'rjeHe BpeAHocun yt, curo .y flporleHa BpeAHocrrl paBHorexHe pacrBopJbrrBocr]r
erapcKor yJba xJreKe, Aor 6u lpaBe BpeAHOCru rpe6ano oApeAr,rrr.r eKc[epr4MeHriurHo.
MoAen xojr'r naj6oEe ouucyje HarKpurruHy excrpaxqrajy ruroAa KneKe. na 80 bar u 4}oCje rrao4en je4ne cQepe yKoMe cy oIITI4MI'rcoBaHa ABa napaMerpa, roe$zqrajenr eSexruaHe Aarfyszje r.r roeQuqnjlr, .rp"ro"u Mace xpo3
Suru uaffipuruvuor Srryu4a, xoju je Sopuupan oxo qecrrarla ,u..prj*u. ilpoceuua ;i;;., sa AApflsa onajuo4en je 4,2o/o, gox je sa uo4el roju je npeAnox,na coror6, *oi, ,ru rpr.r npunaroAJblrBa rrapaMerpa, oBarpe4uocr 4,87o.
Ceue murcae zoJtuqe
ExcrpaxqrajoM ceMeHa rI4KBe roJII'Iue yuEeHAI'IoKcr{AoM y HarKpr,rr}rqHoM crar6y, Ha npr.rrHcur,rua 150,225 u300 bar' Ha reMneparypu 40"c, upu rporoKy c_oz or !2 kg h:r xpo: cnoj $oprr,rup as oA 20g ceMega rr{KBe,yclrrlbeHrx Ha cpeArby BeJrrrqr{Hy qecrr.rqa oA 0,56 mm (npevunqu qecrr{qa y o.r""ryb,50_0,63 ;m) rcrtujeuu cyyKynHIr rIpI{HocIr, PeAolt: l8,l4yo (l4h excrparqr{e), 36,3% (gh ercrpaxry{e),-u'42,0;/o (Zh excrparurdei.

Il^"I:.j rO.-?-:6:: lo.u 
rrrro ca nopacroM rprrrr.rcKa pacry rr rycrr.rHe yuBeHAhoKcr.rAa oA 780, npexo g60 aoylul(gm-, qlrMe ce noaehasa pacrBopHa uoh yrreu4r,roKcr,rAa, oAHocHo uosehana [plrHoc rr4KB]rHor yJba yHarxpr,rrr,FrHorrl C 02.

flpu crau uc[I'ITaHI{M ycJIoBI'IMa, Ha floqerKy excrpaxqnje nocroju JlrrHeapHa 3aBrrcHocr Korr,rqr,rHe e*crpaxoBaHorylba v3 ceMeHa rI'IKBe oA BpeMeHa excrparqaje, oAHocHo oA Mace HarKprrrr{rrHor yrJreHArroKcr,rAa yrpoueHor 3aexcrparqnjy' Haron [oqerHol flepuo.qa KoHcraHTHe 6prnue npeHoca Mace yJba rr3 ceMeHa y Har1pr.rr[qHra
yilbeHAI'IoKct4A' Aona3I'I Ao ycnopaBama 6psaue npoueca excrpaxquje, rj. uaru6 ercrpaKrrlroHr{x KprrBr{x rrorrr{r6e
4a ce cnaanyje.
Yre cerraena rurne ao6ujeHo Ha [plrr]rcry oA^150-bar.je cneuo xyro r.r meroBa 6oja ce uzje ue6ala y roKyexcrparquje' Y[e 4o6zjeno Ha npl{rl{cxy og225 bar je rarr,truje y oAHocy Ha yJbe 4o6deuo Ha npr{rr.rcKy oA150 bar I4 rberoBa 6oja ce MerLuIJIa y rory ercrpaxqzje, uocrajyhu qpaeHxacr{a y Laro"y ,i .r"rro xyry 6ojy narotlerKy rpoqeca' Ha npurucry oa 300 bar, 6oja 4o6ujenor ercrpi^ra roxoM BpeMena excrpaxquj. a. ,.*u, ol6ne4o xyre (rryna2 h), npexo opagx xyre (og 2 ,,i !1, 

go ,,,pr.r., oAHocHo raMHo rrpBeHe (uarou 4 h), a rreroaa
rycrl'IHa oraAa ca 92l,3,npexo 919,1 4o 918,2kgm''. yre 4o6ujeno ercrparqnjorra xeKcaHoM r.r rrerpoJrerpoM rrMaraMrro 3eJreHy 6ojy, ca Hr.rjaucanaa raMxo rIpBeHe. yrreu.{norir.rl cna6ije pu.rrupu _ofl6*" g6or rrnxoeeronapHe npupoAe.
Teuneparypa y orcery 40-60"c He yrrue Ha rpl{Hoc excrparra Ha rlpr.rrr,rcKy 300 bar, na ce Moxe cuarparra 4a jerlpena3Hl.r [plrrl4caK (engl. crossover pressure) y[paBo Ha roM rrJru oKo ror [prrrr.rc6a.
Ha 300 bar u 40"C, KaAa ce cpeAllr.r [peqHr{K rrecrr.rua Merba oA 0,40 go 0,,12 mm,Ha noqerKy npoqeca excrpaxqraje
HeMa pa3Jrr.rKe y [prrHocr,rMa 3a Lrcry ceq[Q[qHy florpomLy co2, attt uarou oApe!"r" y.p-oluane xo.urvuHe co2,npl{Hoc eKcrpaKTa, [plr KoHcraHTnoj cnequQr,rvnoj uorporurru CO2, rroqr{rre Aa 3alvcr4 oA [perrHr.r*a rrecrr.rqa Lrnajneha BpeAHocr ce 4o6Iaja ropraruhemeu najcurur.rjrax ,"arrqu. Crr.rarrerre [peqHr,rKa' trecrr.rqa AoBoAr.r AouonehaBa 6paune 4ra$ysuje, oAHocHo go crpaherra lrasyszonor ryra. ,{o4arun eQerar Ha [opacr [pr.rHoca
excrpaxqnje IIpu cMalbeI6y rIpeqHI'IKa qecrllqa urtaa u nonehame cneqr,r$uune lrefyr[asne floBprur.rHe yc,rr'eHor
uarepujana KaAa cy qecrrrqe Ma]ber qperlHlrKa, uro ouoryhaBa lrHTeH3nBaH KoHTaKT yu6eHArro6crrAa r{
ropuruhenor uarepr{ aaa.
Ka4a ce excrpaxrlr'rja I'I3BoAI{ Ha rIpLIrIrcKy 300bar r.r reMleparypu 40"C, rrpvpa3nwruroM rrporo1y Co2wrpupasnruurol\d cnequ$}ilIHoM nporoKy IrBpaxeHoM rlo ieAun1run Mace uarenziana nnu uerni DnaEun^rrr
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clequ0nqHe no'rpourtLe yHBeHAI'IoKcLIAa (Maca yrpolrreHor yrJbeHArroxcrr.qa no Maclr ercryax;;aHorlmpdana)
HeMa pa3JII'IKe y npI,IHocHMa. Hauue, eKcrpaKIILIoHe Kpr.rBe na 300 bar ce noxnauajy, uro yxa:yje Aa HeMa iriUusiflporoKa I{ qacoBHe norpolxlLe yrJbeHAI{oKcLIAa no jeguuuqu Mace eKcrpaxoBaHor rraarepujana, oAHocHo
cuequQuvuor [poToKa co2 Ha rrpr{Hoc eKcTpaKra.
Anarlrsol\d MacHoKrrceJI[HcKor cacraBa erc'rpal(ara, oAHocHo yJba rr,rxBe ron]rue 4o6rajenou Harr(plrrr{rrHoM
excrparqrajou, 4o6r.rjeuo je 4a je najsacryn$euuja oJrer.rHcKa Kr.rceJrr{Ha, 38,5-45,gyo, a gurrn lrro nua,36,7-41,6vo,
E n€InMI'IrI{Hcxa, ll,4-13,9o2. Voqeuo je 4a ce ca4pxaj sacuheHr.rx Macuux Kr{ceJrr{Ha (3MK) r{ rroJrr.rHe3acahennx
MacHLIx Kr{ceJrr.rHa (IIHMK) Maro nosehaBa y erc,rpaKrr.rMa, KaAa ce ercrparquje r{3BoAe ua nuuloj reM[eparypu,
4ox ca4pxaj rraonoHesacuheHux MacHLrx KuceJIHHa (MHMK) o[aAa. CreueH ycr4rrbeHocrr,r nerraa snjvaji- sa
npoMelry MacHoKI,IceJII{HcKor cacraBa eKcrpaKara 4o6ujeunx HaKoH 2h ercrparquje HarKpr{r[rrHr,rM
yrubeHAI'IoKcI'IAoM. MebyrrM, KaAa ce BpeMe eKcrpaxqnje npo4yxu sa 6 h, exc:rparru *oj, 

"e tolujajy i, 
""rrr,urI,IKBe roJrrrqe piBn[qr.rror creleHa ycr{rrLeHocrx pa":lllxyjy ce no caApxajy mzuolHe r.r oJrer{Hcre Kr{ceJrrrHe.

Haxou 4 h ercrparquje, ayxuua rpajarua [poqeca excrparquje r.rMa flpecyAny yJrory Ha r{crroJraBar6e pa3JruKa y
MacHoKLIcenI{HcKoM cacraBy eKcrpaKra. ,{no$arropcxa ANOVA analusa je [oKa3irJra Aa rrpr,rrr.rca6 nerrai snauajau
yrnqaj na cagpxaj MHMK (p:0,051) u IIHMK (p:0,154), oAHocHo ua ca4pxaj or.rr"*i H Jrr{HoJrHe Kr{cerrr.rHe
(p:0,109),4ox je nperue rpajarra ercrparquje, ca BepoBarsohou oA95Yo, r,rMrrJro sHauajau yruqaj Ha npoMeHy
ca4pxaja MH3K (p:0,0015) u IIHMK (p:0,0011), raro 4a ce uonehao ca4pxaj MH3K, u .rr*ro caapxaj ngUX.
ona upoueua cacraBa yrra uajneponarHuje je y:pox 6raror noseharba orcr.rAarr{BHe cra6unnocru y6i, xoja je
yrnpleHa Panqr'ruar recroM, ca [poAyxaBarbeM BpeMeHa ercrpaxquj e ca 4, [peKo 6, Ha 8 h. Kucenrancxn 6po1,
nepoxcHAHI'I 6poj, auucla4rancrrl 6poj I{ oxcr.rAarr{BHa cra6nnnocr yJba sa4ono6anajy craHAapAe :a jecrrna
HepaQmucaua yra.
Y csI'IM 4o6ujenur'a ercrpaKrl{Ma ca4pxaj y-roxo$epona je suauajuo nehu o4 caqpxaja g -roxoQepo na, a ca
nopacroM BpeMeHa excrpaxqr.rje, oAHocHo cnequtfnune rrorporurbe yrJbeHAraoKcr.rga, oAHoc ca4pxaja y - u
a -roxoQepoJla pacre. Yruqaj reMneparype na ca4pxaj cr- u y-roxo$epoJra y eKcrpaKrrrMa 4o6r,rjeruru nu joo tu.,
40o najr'r:paxenzju je Ha noqerry rpoueca ercrpaxqraje, oAHocHo nprz yrporueuux oKo 2okiCo2no kg cynor
uarepr{ala y eKcrpaxropy. Hauue, Ha rloqerxy [poqeca ca flopacroM reMflepar]?e pacre r.r pacrBopJbr.rBocr
roxoQepona y HarKpIrr[tIHoM yrJEeHALIoKclrAy, raxo Aa ce ro oApaxaBa il Ha nopacr caapxaja,o*o6aporu y
eKcrpaxoBaHoM yJby o[,571, npexo 727 \o 946 mg kg-t excrpaxoBaHor yJba 3a reMrreparype +0, iO u 00"C, aoxje
caApxaj o,-roxo$epona y lacruM y3opqllMa 99, 110 u 178 mgkg-r ercrpaxoBaHor yna. y xacuajru Qasarraaqpoueca, KaAa 0a3Ha paBHorexa LrMa Mar+,v yruqaj y oAHocy na 6pszxy Au$y:uouor lpeHoca uace, yraqaj
reM[eparype nocraje 3aHeMapJbIrB I'I Ha piBnL{tILITI{M reMneparypaMa excrpaxyje aa .oiouo r4cra KoJ,rqr{Ha
rcxoSepola.
Vrrqaj nplrrl{cKa na cagpxaj o(- rI y-roKosepona y eKcrpaxrr{rrra uaju:paNenuju je Ha noqerKy upoueca
excrpaxry{e, oAHocHo nprl yrpolueHl{x oKo 30 kg CO2 uo kg cynor rraarepuja;ra y .^"rpu^ropy. Ha nor.r*y
lpoqeca, Ha H?D(IIIM npI{rI{cIIt4Ma nehz je ca4pxaj roxo$epola y eKcTpaxoBaHoM yJby, urro ie rroaraAr,Iu
pa3nlrql'Iror yruLlaja nosehaBa rIpI4rLIcKa na 6psuny excrpaxquje ylba v 6psuny excrpanur.rje roro$epola.
cuameme ca(Pxaja roxoQepola y yJby Ha BI{rurrM rrpr{rr.rcqr.{Ma nuje noi-rregrqu ,i*" pacrBopJbr.rBocrr.r
roxoQepona Ha BI{IuI,IM qpLIrHcqLIMa, neh neruxor nopacra yKyrrHor [pr.rHoca eKcrpaxoBaHor yJba ca [opacroM
IrpI'IrI{cKa, oAHocHo uosehalLa pacrBopJrnBocrl{ ocr,IJllltx KoMrroHeHrr{ yra. Onaj e$exar ulrje uuao .ra"iiu *o4
ucnl'trlrBalba yrwpja reMrleparype, roIIITo reMneparypa uuje rauala suauajau yrr.rqaj Ha y6ynHr.r npunoc. v
racuujuu Qa:aua [poqeca, yrlluaj [pIITLIcKa uocraje uarre snauajaH, r{ Ha pa3nr{rrr,rrriM npr.rrr.rcur.rMa excrpaxyje ce
foroBo r,rcra KoJrrrrlrllua roxot[epola.
@parurje roje cy ercrpaxoBaHe Ha rIplIrLIcKy 300 bar r,r Ha reMneparypaua 40,50 u 60oC, Ha noqerKy rrpoqeca,
oAHocHo HaKoH yrpolueHl'rx oKo 20 kgCO2 no kg cynor uarepujara y eKcrpaxropy, rfi\4ajy rr3pzr3r.rro nracor Ca4pxaj
cKBirrreHa, Ao BpeAHocru oa 9,55 gkg-r yrra (na reuueparyp, 60.c;,^ao*'# y *i.rrjr, 1xa:arraa npou..u
exctpaxyje MHoro MaILa KOnFILIHa cKBrrJreHa, na je ca4pxaj cxBzrJreHa y HapeAHr,rM $paxqr,rjarvra uuoro ua*ra. Ha
lpI'ITI'IcKy 300 bar, Ha rroqerxy [poueca, pacre caApxaj cxnaneua y eKcrpaxoBaHoM yJby rrpu [opacry reMneparype
o4 40, upero 50 Ao 60oC, ruroje najneponarnuje flocneAl,Iqa qurbeHr.rqe Aa ce ca [opacroM reMreparype He3HarHo
nosehasa u pacrBopJbl{Bocr cKBaIIeHa y HarKpLIrruHoM yrJbeHAr.roxcr{Ay, raro ga je npeAHocr rprrrr.rc*a ,,pr4 KoMe
AoJra3r.r Ao reMneparypue unnepsr,rje, oAHocHo npena3Hor rprrrr4c(a u:uefy 250 u 300 bar.
Ha nrxnu r{pI{rLIcuIrMa caapNaj cKBzIrIeHa y je4rur.rqu Mace excrpaxoBaHor yna je nehu y roKy qr.rraBor [poqeca,
ruro je nocneAlllra pa3Jllrql{ror yrw\aja uonehana [prrrr.rcxa ua 6psuny excrpaxquje ylba u 6pruny excrpaxuuie
cKBaJreHa. Y npnoj Qpaxqujr eKcrpaxra .uo6njeHoj wa225 bar, ca4pxaj cKBaJreHa je 6uo l0 g kg-t .*.rpu*orr"o.
yrra. Crraamerre ca4pxaja cKBzIJIeHa y yJby Ha BLIIII{M npr,rrr,rcqrrMa uuje nocle4uua BeroBe Marbe pacrBopJbrrBocrtr,
seh ner[ror nopacra yry[Hor npllHoca ercrpaxoBaHor yJba ca nopacroM nplrrracra, oAHocHo noseha6a
pacrBopJbl'IBocrl,I TpI.IrJIIdqepvI.a, Ar,rrnHrlepr,rAa lr ocriurrrx [pucyrHr.rx je4ralberra. Oaaj eQerar uuje ruao suavaja
KoA I{cnl{rl{Barra yrraqaja reMrleparype, noluro reMrreparypa Hraje uuala rnauajuuju yrlruaj Ha yKyrrHH npgHoc.
Cenapauldy cKBaJIeHa oA rpl{rn}Iuepr{AHrrx KoMroHenara yJba, oAHocHo 4o6r,rjarre 4pa*urn3i o6oraheHrrx
cKBzIJreHoM, uoryhe je rrrcBecrr{ Ha npr,rrr,rcKy o1225 bar.
Yrnpleno je 4a cy uaj:acryureunju creporr4 y y3opquua L7 rLtrra, vt ro crrrrMacra-7,25-guetott, L7-
cr[rMacreHoJr, crr,rrMacra -7,22,25-rpueno.u, A7-a u crrllHacTepon. Y npocexV. caloxai A7-creoona i
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oro 16,5 rryra BehH oA caApxaja A5-ctepora. Onaj o4noc ce rpehe og Hajuane 4o6rajeue BpeAHocrr,r 12,4 to
aajaehe 22,0.
Oparry{e xoje cy excrpaxoBaHe Ha roqerKy rrpoqeca na 300 bar u rerrrueparypaMa 40,50 u 60oC, o4noqro HaKoH
yrpoIIIeHID( npBl,rx oKo 20kg CO2 no kg cynor uarepujaaa y excrpaKropy, rarraajy oxo 1,5 rryra nehu catpxaj
crepoJla uero Qparquja 4o6ujeua y I,IHrepBaIry BpeAHocrr.r cnequQuvue norporuse CO2 o4 20 rc 40 kg CO2kg-l
cynor uareprja-na. Cagpxaj crepona y nproj $parqujra eKcrpaKara ao6ujenoj Ha reMreparypr.r 60.C je 4,98 g kg-t
yrra. Y Opaxquju caryureuoj y I,IHrepBarry BpeAHocrr.r cuequQrune rrorporrrlbe CO2 40 - 80 kg kg-r cyeor
rrrarepnja.na, sa 40 w 50oC Aonasr Ao 6laror nopacra caApxaja crepona y oAHocy Ha rrperxoAHy $parrydy, urro je
BepoBarHo rIocneAI4IIa rlpoMeHe 6psuHe excTpaxqnje rpr,rrJrr.rqepr.rAa rr crepoJra. Ha npurucry 300 bar, Ha [oqerKy
npoqeca, pacre caApxaj crepola y eKcrpaxoBaHoM yJby rrprr ropacry reMreparype o4 40, upexo 50 4o 60oC, urro
je nocleAulla rurlleHlaue Aa ce ca nopacroM reMneparype uonehana u pacrBopJbr{Bocr crepona y HarKpHTr.rrrHoM
yrubeHAr.roxcr.rAy, oAHocHo ga je npena:ur{ npr{rr.rcaK ncuo4 300 bar.
Ha npurucry 300 6ap LI reMneparypaua 40 u 50oC, najnehlr ca4pxaj y yJby r{Ma cyMa 4na crepola, A7-
crllrMacreHoJla I{ crurMacra-7,25-aueHoJla, AoK je Ha 60oC y yrby nehra ca4pNaj cuaruacra-7,22,25-rpuetotru u
crll'IHacrepona, Kora yje4uo uua u najnraure. flojana cMarrerba caqFxaja crepona na nehoj reMfleparypr{ uplrrraehyje
ce I{ KoA A7-anenacrepona.
Ha reuueparypu 40'C I4,npLIrLIcuI,IMa 225, 300 u 400 bar, ca4pxaj crepoJra y r[parqujarua Ao6njeHrau uaxon
yrpolueHrrx 1.5 kg CO2 kg-r cynor rr,rarepraja.na je Hajnehr,r. CaapNaj y*yr,rri creponi-rpehe c" y ,parrqalra og 3,3
.qo 4,05 g kg-I, a najnehu je y upnoj $parquju ercrpaxra caKyrrJbegor Ha [pr.rrrdcKy 400 bar. Ca nopacrou BpeMeHa
excrpaxqnje ca4pNaj crepoJla cuarryje ce y cBr,rM $parqujaraa na 400bar,4on je Ha upurucyzr,m22S ra 300bar
ca4pxaj y rpehoj rfpaxuuju Heruro sehu Hero y Apyroj.
Y gasucHocrll oA [pI4TI,IcKa, nocroja AyxI4 noqerHrr [eplroA Ha Hrrxr{M [puTrrcqr,rMa r,mu rpahn [orrerHr,r neprroA,
Ha BIIIIII,IM [pI{TI{cIII4Ma, y KoMe ce r{3Jra3Ha xoHueurpaqr.rja ruKBlrHor yJba y HarKpr{T[rrHoM CO2 nroxe cMarparr{
KoHcTaHTHoM, oAHocHo BpeAHocTLI rBJIa3He xoHqeurpaquje 3a laru rrpr{Tr,rcaK, napupajy oKo HeKe [poceqHe
BpeAHocrI'I. Oapebesa je pacrBopJrlrBocr rI,IKBI,IHoI yJba Ha ocHoBy MaKcr{M€rJrHlrx BpeAHocrr{ tr3Jra3He
KolilIeHrpall[je yJba y CO2 ua noqerKy npoqeca, a BpeAHocrll rapaMerapa y je4uauuuu 3a pacrBopJbruocr xojy je
[peAnoxuo Chrastil, orITI4MrI3oBaHI{ [peMa eKcrrepLIMeHTzInHr,IM pe3yJrrarllMa oBora paAa, I{3Hoce: cs: -73,1,
q= 12,765 n c2 : -5881.
MoAemr xoju cy vcrtvffaHn Ha eKcrIeprIMeHTiInHI{M pe3yJrrarr.rMa Harxpr.rrr4rrHe excrpaxqr,rje yJbaHe rr4r(Be roJrr{qe y
oBoM paAy cy: MoAeJILT jeAne c0epe, MJC-I, MJC-I (2 nap),MJC-2, MoAeJr MKB, upouupeHr,r MoAeJr Krrr.rrHor
roxa xora je npeAJloxuna Cosor6 u ront6nnonaHr.r MoAen Kora cy rlpeAnr,rxunu XoHr u cap. floveruu ca4pxaj yra
y uarepr'rjany oapefen je Ha ocHoBy npr4Hoca Corcrer excrparquje xeKcaHoM, oAHocHo rrerpoJrerpoM. panuoiexne
pacrBopJbLIBocrLI rI{KBI{Hor yJba o.4peleHe cy Ha ocHoBy MaKcrrM€rJrHrrx BpeAHocrr.r r.I3Jra3He roHrleHTpary{ e yrba y
CO2 ua noqerKy rpoqeca. Bpeguocru Re 6poja y eKcrleplrMenrmra xpehy ce y BpJro ycKoM oncery ogO,7 go 2,4, a
BpeAHocrLI Sc 6poja oy 1,7 Ao 9,8. Bpe4uocru xoeQuqujeHra rpeHoca Mace y t[un"ry HarKpr.rrr{rrHor CO2
$oprraupanor oro uecrl,u{a, Ll3pauyHare rIpI{MeHoM Tpr4repr{jaJrHru 

jegHauraua Aocry[Hr.rx y ,rr.pirypn sna.rajno
ce pa:luryjy, u rpehy ce y oncery o4 0,7x10-o 4o l62xl0-6ms-t. Hali',ralre oAcrynarbe u3paqyHarlrx oA
eKcnepI,IMeHTanHI.{x BpeIHocrlr rIpI,IHoca Ao5uja ce [pI{MeHoM rrpouupeHor MoAena KJrlrnHor roxa roju je
rlpeAJloxuna Cosos6. KoM6[uosaH[ MoAen xoju cy [peAJloxr{Jrr{ Xour u cap. nrzje Aao 4sfipg pe3yJrrare 3a
excrpaxqlrjy r,BBeAeHy ua 150 bar, noruro je 6uno norpe6Ho r{3Bo.u.rr!r rpoqec Ayxe oA 14 h Aa 6u ce uouohy onor
MoAena Morne npoUeHI.IrLr BpeAHoctu e(pexrznuor roe$r,rqr.rjeura gr.rr[ysaje. Ha npurr.rcUrua 300 u 400 bar, uoAen
roju npe4naxy XoHr u cap.4o6po ouucyje rpouec. Yrcoruxo ce rpeKo BpeAHocrr.r craHAapAHor oAcryrrarba
npoqemyje e([uxacuocr [pI4MerLeHI{x MoAeJIa, MoAen KapaKrepr.rcrr{rrHor BpeMeHa ce [oxa3ao 6orm,r y oAHocy Ha
uo4eleje4ue cQepe.
llpotuupeuuu MoAenoM KJIIIrrHoI roxa xoju je npegroxura Cososd Mory ce 4o6po ouucarr{ eKcrpaxrlr{oHe Kpr{Be
go6ujeHe 3a eKcnepl{MeHTe HarKpI4TI,IaIHe excrpaxquje ceuena yJEaHe rrzrBe roJrr,rqe y ercrpaxToprrMa pmnuirrrr1,1x
3arlpeM[Ha (60 u200 ml) na cBLIM lrcflrrrlrBaHr{M ycnoBlrMa. Ipocevna BpeAHocr AAPI 3a cBe ercrrepnuegre je
2,6Yo.

Onwmu 3atubyaaK
Baprparrerra BpeAHocrlr npI4TI,IcKa, TeM[eparype u rrorporxne yrJbeHAr{oKcr,rAa y [poqecy HarKpr.rrr.rqHe
ercrpaxquje, rvroryhe je xpeuparu HoBe rrprrpoAHe nporr3BoAe, KaKo :rra6azu KJreKe, raxo u:rralazuyJbaHe rr{KBe
roJlllqe, a [peMa xe[enoj HaMeHLI. flpou:no4u 4o6ujeuu ua onaj Harrr{H, erapcKo yJLe r,r MacHo yJbe, He caApxe
rparoBe pacrBapatla, ao6ujajy ce y uajuarre uoryhe H3MeIbeHoM o6ruxy y oAHocy Ha rbr.rxoBo crarbe y cr{poBr,rHr.r,
I{ UI{JbaHo Mory I,IMarI,I nehr.r cagpxaj jegr,urena ca aKTr{BHr.rM AeJroBabeM, HIIp. MoHoreprreHa r{Jrr,r oKcr.rAoBaHr,rx
Tep[eHa y eKcTpaKTI{Ma [JIoAa KJIexe, u rorooepora, cTepoJra u/unw, cxsaJreHa y eKcrpaKTr{Ma ceMeHa TrrKBe
ronllue. Oearsu [poI,I3BoAIr Mory ce KopI,IcrI,ITr{ Kao IIoJIzI3Ha ocHoBa sa $opur.rparre nouohnrx JreKoBnrrrx
cpeAcraBa ca BI{CoKI,IM caApxajerra axrl{BHl{x KoMtIoHeHara, 3a rrpolr3BoAr+y Aujerercxnx rlpor,r3BoAa HaMelbeH}rx 3a
rlr{Jbany rpyrry [orporuaqa, oAHocHo Kao SynruluonanHa xpaHa.
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VIII OIIEHA HAqI4HA fIPLIKA3A I4 TyMATIEItrA PE3yJITATA T,ICTPAXI4BAILA
HAIIOMEHA: EKcnnIiuHTHo HaBecrll [o3I,IrLIBHy ]IJII,I HeFarHBHy oueHy HaqrrHa nprlKa3a r.r ryMaqe]ra pe3yJrrara

14cTpaxr,rBaIsa.

Pesy,rra'ru HcrpaxuBaH,a y oKBrIpy oBe AoKTopcKe gr.rcepraqaje nplrKa3aHr{ cy jacno l.r [perJreAHo y ra6elana, ua
rparfrzqr.rua, oIHocHo cfluxaMa. Pesyrraru cy MareMarlrqKu H crarucruuxr.r o6pafeuu. Tytraueme pe:y,rrara je
cryll4o3Ho, a r43paqyHare BpeAHocrr,t napaMerapa Kr,IHeruqKHx MoAeJra cy y cKJraAy ca Bpe,qHocrr,rua o6janreuuu
Y HAYqHOi JIHTEPATYPH 34 CJII,II{HA I'ICTPAXI4BABA.

IX KOHAqHA OUEHA AOKTOPCKE Ar4CEPTArtr{JE:
HAIIOMEHA: ErcnruquT uo HaBecrlr Aa tu 1ucepraqr.rja jecre unu wuje Haar4caHa y cKJraIy ca HaBe.qeHr4M

o6pa3roxeH,eM, Kao il Aa iIV oHa caApxu I,IJIIT He calpxfi cBe 6I]THe eJreMeHre. fiaru jacue, [peur{3He 14 KoHrIu3He

oAroBope sa 3. u 4. flr.rrame.

1. [a nu je .qucepraquja Harrr4caHa y cKJIaAy ca o6pa3,'Ioxe]LeM HaBeAeHr,ru y npajann reir.re ,{A
flonropcrca gucepraqlrja je nanucaua y rrorrryuocrrr y cKJraAy ca o6pauoxerbeM HaBeAeHuu y npujann
TEMC.

2. ,{a nlr guceprauHja caApx[ cse 6urHe e,'reMeHre.UA

.l[orcroncrca ar.rcepraulria caaDrr(rl cae 6urue eJreMeHTe.

3. llo vevy je gncep'raquja opurr.rHaJraH Aonpr,rHoc Hayqr4

Opurnna"ran aonpr{Hoc Hayrlrr oBe AoKTopcKe glrcepraquje je ro ruro cy ro npBrr nyr [prrKa3aHrr pe3yJrrarrr
oncexHrrx lrcrpaxrrBarLa KrrHerr{Ke HarKprrrlrqHe eKcrpaKqlrje erapcror yJba KJreKe rr MacHor yJ},a yJr,aHe
TrrKBe roJrrrqe, Kao t| MaTeMaTrrqKo MoAeJroBarbe oBI{x flpoqeca ca Br{rle MoAeJra rr3 Jrr.rTepaType, qr{Me cy
ao6ujene BpeAHocrrr KrrHerurrKr{x napaMerapa oBrrx MoAeJra 3a npoqec excrparcqnje o6e cupoBllHe. Taro[e,
rpBrr nyr je ucnurau rl yrnqaj BpeMeHa eKcrpaKllrrje ua ca4pxaj BrrcoKoBpeAHHx KoMrroHenara y erapcxoM
yJr,y KJreKe (uouorepneua, oKcrrAoBaHHx MoHoreprleHa, cecKBl{TepneHa, oKcrraoBaHrrx cecKBrtrepnena),
oAHOCHO MaCHOKHCeJrrrHCKr.r CaCTaB, CaApXaj c- n T-TOKOQepOJra, CKBaJTeHA H CTepOJra y yJr,y THKBe roJrrrue,

ao6ujenuu HarKprrrrrrrHr.rM yrubeHArroKcrraoM. florca:auo je ga je Bapr{parbeM BpeAHocrlr upurucxa lrlunu
TeMreparype rr rrorporrrrte ynbenArroKcrraa y [pouecy HarKp[TnrrHe eKcrpaKunje, uoryhe Kperrparrr HoBe

[prrpoAHe nporr3BoAe, KaKo Ha 6arn rc.nexe, TaKo H Ha 6a3il yJLaHe rIrKBe roJllrqe, a flpeMa xe,'reuoj HaMeHrr.

4. HeAocraqu Ar.rceprauuje u ILHxoB yrr4llaj Ha pe3yrlrar HcrpaxrBalLa HEMA
.ilorroDcra auceprauuia HeMa HeAocrarara.

x fIPE,tr"TIOf :

Ha ocHosy yKynHe or{eHe Ar4ceprauxie, rcouucnia rpernaxe:
Korulrclrja rro3uTrrBHo ouerryje AoICopcKy anceprauujy rIoA Hac.IIoBoM ,rKaueruKa r{ MoaeJroBarbe

erccrparcuuje yrra H3 6o6nua *l;.erce (Juniperus communis L,) u ceMeHxrr rurcse (Cucurbita pepo L.)
HarKpHTurrHHM yHr,eHnHoKcE4oM", Mp EpaHxcJraee HHrcoroBcKn u nperJraxe .qa ce noKTopcKa
lncoerauuia [DHxBarH. a Kar!.unAary oaoODH on6DaHa.

. ilOTftI,lCH qIIAHORA KOMIZCLIItr

HAIIOMEHA: glau KoMucuJe KoJr,r He xer.ra Aa [ornlll]re ]r3Beruraj jep ce ue cJraxe ca Mr4rrrJr,emeM Behr.{He

qJraHoBa rounczje, ayNaH je Aa yHece y lr3Belxraj o6pasloNeme, oAHocHo pa3Jlore :6or rojux He xerlu Aa

rrornr4rrre r.r3BerxTaj.


