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HACJIOB:
OnpenenyBame Ha COAP:KMHATA HA BKYITHHM MOJIM(EHO0/IN U aHATN32 HA AHTHOKCH/IAHCHATA
AKTHBHOCT HA eKCTPAKTH O] KPOMUJ

Pe3nme

Bo mocnenauTe roqHM MOCTOM TOJIEM HHTEpec 32 PYHKIIMOHATHUTE CBOjCTBA HA OBOLIj€TO U 3€JICHYYKOT,
KaKo ¥ HUBHHOT TPUIOHEC 3a 3/IpaBjeTo Ha ryreTo. OBOIIjeTO M 3eJIeHYYKOT Ce M3BOP HA roiieM Opoj
KOPHCHHM XPaHJIMBH COCTOJKM Mey KOM 3HadajHO MecTo 3a3zemaar nomudeHonute. [lomudenonu ce
OPTaHCKH COCAMHEHHja KOU MPHUPOJHO C€ MPHUCYTHU BO pacTUTEIHATa XpaHa. Tue ce aHTHOKCHIAHCH,
OZTHOCHO TH CBpP3yBaaT CIOOOIHUTE paJMKaly KO TH OIITETYBAaaT KJICTKUTE M IO 3roJIeMaT PH3UKOT O
pasnuunu 3abomyBama. KoHCcyMupameTo Ha xpaHa Oorata co monmudeHOIH € OJ] TOJIeMO 3HaUeHe, OUIejKI
IpUIOHECYBa BO NPEBEHIIM]a O/ Pa3InyHU 3a00yBama. McTpaxyBaunre U npepadoTyBauuTe Ha XpaHa ce
MOBEKE C€ 3aWHTepeCHUpaHd 3a HISHTH(HKAIMja W OMNpelelyBamkhe Ha MONH(EHONINTE BO CBEXa WU
mpepaboTeHa XpaHa.

Enen o1 HajooraTute n3BopH Ha moiaudeHoNn Bo HCxpaHaTa Ha 4oBekoT e kpomuaot (Allium cepa L.). Toj
€ eleH OJl HAjCTApUTEe KYJITHBHPAHU 3EICHYYIM BO CBETOT, BTOP HAjPOM3BEAYBAaH 3€JCUyK IMOCIe
JOMaTurTe. dnaBoHOINUTE KAKO IITO € KBEPLUCTHH U HETOBUTC ACPHUBATH C€ IMO3aCTAIllCHU BO COPTU O
KPOMHJ CO JKONTH WM KadeHH OOBHBHH JIYIINH, IOJCKA AaHTOLMjaHHTE KOM MPHIOHECYBaaT 3a
[[BEHOBHOJICTOBATa 00ja ce M03acTaeHu BO COPTH CO IpBeHH 00BUBHH nymimnd. Cropes MoIaTouTe O
JIMTEpaTypa MPUCYCTBOTO HA MOJU(PEHONHU € MOroJeMo BO OOBUBHUTE JIYLITH 01 KpOMHIOT. [Topaau Toa,
BO IIOCJICTHO BPEMe aKTYeIHH Ce UCTPaKyBamara 3a HaMallyBarmbeTO Ha OTHAJ0T O/ KPOMHAOT KOE MOXKE
J1a ce Pelr CO KOPHUCTEeHe Ha OOBUBHUTE JYIITH O/ KPOMHUIOT BO HCXPaHATA.

KBaHTHTAaTHBHOTO OmpenenyBame Ha MOJU(EHOIUTE € OTEKHATO MOPaand KOMIUIEKCHOCTa HAa HUBHATA
CTpYKTypa W pa3HOBHIHOCTa. HajnpBo ce wu30upa MOrojeH pacTBOpyBad 3a eKCTpakldjara Ha
o eHONNTE, a MOTOA CICAN KBAHTUTATHBHOTO ONpE/IeNlyBambe Ha BKYITHHU Mo eHonu, (GaBOHOUIN 1
AHTHUOKCHJAHCHA aKTHBHOCT. 3a ONpeJellyBambe Ha COIP)KMHATA Ha BKYIHU NOIU(GEHOTN U (IaBOHOMIH,
Kako W 3a OIpelellyBambe Ha aHTHOKCHIAHCHATa aKTUBHOCT HajuecTo KopucteHa metoga e UV-Vis
crnekrpockonujaTa. OnpeaenyBameTo Ha COIPKIHATA Ha BKYITHU MOTU(QHHOIU 1 (IIaBOHOUIH CE N3BEAyBa
BO OJTHOC Ha Pa3JIMYHU CTaHAApIU. Bo HCTpakyBameTo 01 0BOj MPOEKT KAKO CTAaHAAP] 3a OIpE/IeTyBabhe
Ha BKYITHH MOJU(EHOHU K& ce KOPUCTH rajiHa kucenuHa (3,5,7-TpuxuIpokcuOeH30eBa KUCeINHA), 10/1eKa
coJpkMHaTa Ha (DIaBOHOMAM Ke ce ompejenud BO ofHoc Ha kBepueruH (3,3°,4°,5,7-MeHTaXuIpOKCH
¢aBoH). AHTHOKCHIAHCHATa aKTHBHOCT C€ 3aCHOBa Ha yrnoTtpebara Ha CTAOMITHUOT CIOOO/CH paJuKa
1,1-nudpennn-2-nukpunxuapasun (DPPH). 3a unrepnperannja Ha ekcliepUMEHTATHUTE MOJATOLN Ke ce
kopuctu mapamerapot IC50 (IC — inhibition capacity), oaHocHo KOHIIEHTpaIHja Ha CYIICTPATOT Koja ja
HamanyBa aktuBHocTa Ha DPPH 3a 50 %.

YTBpIeHaTa METOMOJIOTHja K€ MOXKE Ja Cce MPHMEHH 3a ONpelellyBamhe Ha BKYITHH TMONH()EHONIH U
(1aBOHOUIM BO JAPYTH 3€MjOCICKH KynTypHu. JloOneHnTe pe3yITaTi ke MoKaKaT Koja o TOMyJIalliiuTe Ha
KPOMHM/JI HMa HajroJieMa COIP)KUHA Ha MOJU(EHOM ITO CEKaKO MMa BIIMjaHHE HA HEj3MHUTE KBAJIUTCTHU
cBOjcTBa. Bp3 OCHOBA Ha Toa ke ce ajie Mpernopaka 3a Hajo0pa MaKeI0HCKa JIOKaTHA MOITYJIallija KPOMHUT
BO OJIHOC Ha COJIP)KUHATA HA MOJU(PEHOIN U (IIABOHOHIM. AHTHOKCHIaHCHATA aKTHBHOCT CE€ OYeKyBa Ja
OuJie MPaBOIPOITOPIIMOHATIHA CO COAPKUHATA Ha MONM(EHOIN BO €KCTPAKTUTE OJ1 KPOMH/IOT.



TITLE:
Determination of total polyphenol content and analysis of antioxidant activity of onion
extracts

Summary

In recent years there has been great interest in the functional properties of fruits and vegetables, as well as
their contribution to human health. Fruits and vegetables are source of many useful nutrients, among which
polyphenols play an important role. Polyphenols are organic compounds that are naturally present in plant
foods. They are antioxidants, i.e. they bind free radicals that damage cells and increase the risk of various
diseases. Consumption of foods rich in polyphenols is of great importance, because it contributes to the
prevention of various diseases. Researchers and food processors are increasingly interested in identifying
and determining polyphenols in fresh and processed foods.

One of the richest sources of polyphenols in the human diet is the onion (Allium cepa L.). It is one of the
oldest cultivated vegetables in the world, the second most produced vegetable after tomatoes. Flavonols
such as quercetin and its derivatives are more common in onion varieties with yellow or brown husks, while
anthocyanins that contribute to the purplish-red color are more common in varieties with red husks.
According to the data from the literature, the presence of polyphenols is greater in the enveloping shells of
onions. Therefore, research on the reduction of onion waste, which can be solved by using the enveloping
onion peels in the diet, has been current lately.

Quantitative determination of polyphenols is difficult due to the complexity of their structure and diversity.
First a suitable solvent for the extraction of polyphenols is selected, followed by a quantitative
determination of total polyphenols, flavonoids and antioxidant activity. The most commonly used method
for determining the content of total polyphenols and flavonoids, as well as for determining the antioxidant
activity is UV-Vis spectroscopy. The determination of the content of total polyphenols and flavonoids is
performed according to different standards. In the research of this project, gallic acid (3,5,7-
trihydroxybenzoic acid) will be used as a standard for determination of total polyphenols, while the content
of flavonoids will be determined in relation to quercetin (3,3',4',5,7-pentahydroxy flavonoids). The
antioxidant activity is based on the use of the stable free radical 1,1-diphenyl-2-picrylhydrazyl (DPPH). For
the interpretation of the experimental data will use the parameter IC50 (IC - inhibition capacity), i.e.
concentration of the substrate which reduces the activity of DPPH by 50 %.

The established methodology can be applied to determine total polyphenols and flavonoids in other crops.
The obtained results will show which of the onion populations has the highest content of polyphenols,
which of course has an impact on its quality properties. Based on that, a recommendation will be given for
the best Macedonian local onion population in terms of the content of polyphenols and flavonoids. The
antioxidant activity is expected to be directly proportional to the content of polyphenols in onion extracts.



