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NOCBETA UK BITATOAAPHOCT

OBoj Tpya ro nocsetyBam M ronema OGnarogapHoCcT ynatyBam OO AparoueHa
NMYHOCT, Ha Koja M Jormkam 3a 6e3pesepBHaTta u 6e3ycrnoBHa noaapllka, 3a orpomMHaTa
MOTMBaUMja, BOCXWUT, 3a[OBOJSICTBO M €HTy3uja3am 3a 3400MBaHeTO Ha MOETO
AocerawHoO 3Hake W LEenoCHOTO HagorpagyBakwe Koe ro CTekHaB, a Toa € MojaTa
MeHTopka npod. a-p Buoneta MiBaHoBa-INeTponyroc.

Ncto Taka cakam ga m3pasam nocebHa 6GnarogapHocT go gou. A-p bunjaHa
banabaHoBa 1 npo. A-p MapuHa CtecpoBa 3a HMBATO Y4E€CTBO U HACOKUTE O CBOETO
3Hakbe KoM MM MW [ajoa, Kako M BPEMETO Koe ro ogenvja 3a LenocHoO fa ce
KOMMAeHTUpa OBOj Maructepcks Tpya. [onema OGnarogapHoCT ynatyBam o
npodecopute og Xemuckn gakyntet Bo bpatucnaea, Cnosayka, a Toa ce npod. a-p
MapuaH Macap n npod. a-p Pobept Bogop kon mMm nomorHa 3a Npectoj BO HUBHUTE
nabopartopum 1 peanuampare Ha eKCNepMMEHTaNHMOT aHanUTUYKU Aen o OBOj TPYA.

N3pasyBam ronema GnarogapHOCT OO CuTe OCTaHaTM npodecopu, acUCTEHTMH,
copaboTHMUM, 0cOBEHO, Ha ANPEKTOPOT Ha Npomn3BoacTBO Ha BB ,Tukeew", r. 3BOHKO
TpajkoB, KOj MOKpaj Toa WTO e BeCcnpeKkopeH ekcnepT BO cBojaTa npodecuja, BoOegHO € U
HajroneM nogapXyBay U MOTMBATOpP Ha cuTe Mnagu nyre u Konern o BuHapujaTa
TukBew. BnarogapHOCT OO COMCTBEHUMUMTE Ha BWHapujaTa, 40 copaboTHuuMTe of
3emjogencknoT MHCTUTyT, o-p Knemex Jlncjak n a-p Angpeja Banso. Co HuB, BO TEKOT
Ha MOeTO paboTene, CTEKHAB HOBMW, KOPUCHUN 3HaeHa, UCKYCTBa U NPaKTMKa.

3HavajHa, gpara u O0XMBOTHaA NocBeTa ynatyBamM Ha MOETO CEMEjCTBO, MOjoT
TaTtko 3naTtko u majka Emunuja, kako n MojoT 6paT u Konera AHres, Kou LEefIOCHO Me
nogapxyBaa BO HagMMHYBawETO Ha cuTe Bapuepu, Npenpekn 1 Nnpeans3suum, a co Toa
N BO OCTaBpyBaH-€TO Ha MocakyBaHaTta Len, 0gHOCHO m3paboTka n oabpaHa Ha OBOj

MarmcTtepcku Tpya.
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ONPEAENYBAHE HA OPTAHCKU U HEOPITAHCKU KUCEJTIMHU BO LIPBEHU
BUHA CO KAMUITAPHA ENIEKTPO®OPE3A

KpaTtok nssagok

Llenta 3a uspaboTtka Ha 0BOj marmctapcku Tpya bewe aa ce paspabotum metoa
3a onpefenyBake Ha Manu MOMEKynu (OPraHCKU M HEOPraHCKU KUCESTMHW) BO BUHO.
AHanuante ce cnpoBedeHN Ha cefyMHaeceT LpBEHW BMHA, MPOM3BEOEHU O HEKONKY
COPTU Ha LUPBEHO rpo3je, BKNy4yBajku: BpaHel, KabepHe COBUMHOH W MeEpio, of
pa3nuyHu reorpadpckn obnactn (Jemup Kanwuja, KaBagapuwn, HerotmHo n Benec) Bo
Penybnuka CesepHa MakenoHuja. bea onpegeneHun conm Ha OpraHCKU KUCEMUHW, U
Toa: okcanaT, TapTapaT, mManaTt, ManoHaTt, nupyBaT, CyKUMHaT, aueTtar, uuTpaTt u
naktat. bea onpegeneHn u HeopraHCKATE aHjoHW, cyndatn wn docdatn. 3a
onTUMM3Npake U Banuaupawe Ha MeTodoT Oelwe npuMMeHeTa WHCTPYMEHTanHa
TeXHMKa - KanunapHa enektpodopesa CO KOHOYKTOMETPUCKM CNpOBOASIMB OETEKTOP
(CE-CD). bea onpegeneHn cnegHuBe BanugauMoOHW NapameTpu: NIMHEApPHOCT, NUMUT
Ha pgetekumja (LOD), numut Ha kBaHTudukaumja (LOQ), TOYHOCT, NpeumnsHocT,
NOBTOPNMBOCT W penpoayumbunHoct. [JobrneHnte BpeaHOCTM Ha OBME NapameTpu
noTBpAyBaaT geka MeToOoT € COOABETEH 3a aHanm3a Ha OpPraHCKu KUCENUHW BO BUHO,
TOj € 6p3 (BpeMe Ha aHanuaa nokpatko og 5 min), ce gobmuBa gobpa NMHeapHOCT Ha
kanubpaumonnte kpueu (R? > 0,992) 3a aHanuaMpaHWTe aHamuTW, kako M [obpa
penpoayunmbunHoct Ha wmurpauuckute Bpemuwa (RSD < 1,5 %). Og pobuenute
pe3yntatu Oelle 3aknyy4yeHO [eka CUTEe BWHA COOpPXaT OpPraHCKM KUCENMHM BO
COOABETHU M MpenopayvyaHn HMBOA Ha KOHLEHTpauuja, a co Toa BMHATa Ce 3allTUTEHMU
of MUKpoOMOmnoLwKa M XemMmucka okcupaumja. HajBucoka KOHUEHTpauuja Ha BMHCKA
kucenvHa Gewe 3abenexaHa kaj BMHa of copTaTa BpaHeL, Toa € napameTtap Koj ja

ofdenyea 1 U3aBojyBa oBaa copTa of ApYruTe UsyvyBaHu.

KnyyHun 360poBM: BMHO, OPraHCKM KUCENWHW, HEOPraHCKM aHjoHu, Banugauuja,

KanunapHa enekTpodopesa



DETERMINATION OF ORGANIC AND INORGANIC ACIDS IN RED WINES BY
CAPILLARY ELECTROPHORESIS

Abstract

The aim of this master's thesis was to develop a method for the determination of
small molecules (organic and inorganic acids) in wines. In seventeen red wines
produced from red grape varieties Vranec, Cabernet Sauvignon and Merlot, from
different geographical areas (Demir Kapija, Kavadarci, Negotino and Veles) from the
Republic of Macedonia, certain salts of organic acids have been identified, such as
oxalate, tartrate, malate, malonate, pyruvate, succinate, acetate, citrate and lactate and
inorganic anions (sulphate and phosphates). For the optimization and validation of the
method, a capillary electrophoresis instrumental instrument with a conductometric
conductive detector (CE-CD) was applied. The following validation parameters were
determined: linearity, limit of detection (LOD), limit of quantification (LOQ), accuracy,
precision, repeatability and reproducibility. The obtained values of these parameters
confirm that the method is suitable for the analysis of organic acids in the wine. The
proposed method is suitable for fast, accurate and simultaneous determination of
organic acids and inorganic anions (sulphate and phosphate), which were determined
for the first time in local Macedonian varieties. From the obtained bases and advanced
results, it was concluded that all wines contain organic acids at appropriate and
recommended levels of concentration, and thus the wines are protected from
microbiological and chemical oxidation. Vrana's wines contained the highest
concentration of tartaric acid, which is a parameter that separates and distinguishes this

variety from other scholars.

Keywords: wine; organic acids; inorganic anions; validation; capillary electrophoresis.
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