N3b0PHOM BERY
IHO/bOIIPUBPEIHOI' PAKYJITETA
YHUBEP3UTETA Y BEOI'PALY

Ha ocHoBy unana 78. 3akoHa o Hayuu W ucTpaxkuBamuma (,,Ciy:kOeHH TacHUK PermyOmnmke
Cpbuje*, op. 49/19), [IpaBuiHUKa O CTUIAKY MCTPAXKUBAYKUX W HAyYHHUX 3Bama (,,Ciy:KOeHU
racHuk Perrybnnke Cpouje®, 6p. 80/2024, 70/2025) MunucrapcTa Hayke, TEXHOJOUIKOT pa3Boja
1 nHOBaIyja u oxnyke M36opuor Beha [lossonpuBpentor ¢gakynrera Yausepsurera y beorpany
op. 400/10-5 ox 25.09.2025. rogune, MOKPEHYT je MOCTymak 3a u3bop ap JoBane Mapkosuh y
3Balkb¢ HAYYHH CapaJHUK 32 HayuHy oOnact: buorexHuuke Hayke, rpana: [IpexpamOeHo
WH)XEHEPCTBO, HAyYHA TUCIMILINHA: TexHOoI0rHja OM/bHUX MTPOU3BO/IA, KA HAyYHA JUCIUTLINHA:
Mertone koH3epBHcama. Ha ucroj cemnuim mMmeHoBaHa je Komucuja 3a cripoBolheme MoCTyIKa
CTHIIakha HAYYHOT 3Bamba, MOJIHOIICHC M3BEIITaja W OICHE HAYYHOT pajia KaHAUIATKHEE Y
cacTaBy:

1. ap [parana Muxajnosuh, penosuu mpodecop IlosmonpuBpeanor daxynrera
VYHusep3urera y beorpany, npeacensux;

2. np Bukrop Henosuh, penosau npodecop Ilomonpuspentor dpakynrera YHUBEp3UTETA
y beorpany, unan;

3. np Bepuna Hophesuh, nouent TexHONMOMKO-METATYpIIKOT (paKylITeTa YHUBEP3UTETA Y
beorpany, unaH.

VY cknagy ca [IpaBUTHUKOM O CTHIAKy UCTPAKUBAYKUX M HAYYHUX 3Bama (,,CiIy>kKOE€HU TITacCHUK
Penybnuke Cpbuje®, 6p. 80/2024, 70/2025), a Ha OCHOBY yBHJAA Yy JIOKyMEHTAIlH]y, OIICHE
Jocaialimbe EeTaTHOCTH U HaydHoT paaa, KoMmucuja nogHocu cienehu:

N3BEIITAJ

1. IMOJAIIN O KAHANJATKUIBA

Nwme u npe3ume: Joana Mapkosuh

l'opuna pohemwa: 19.04.1994.

Pannu craryc: 3anocinena

Ha3zuB unctutymmje y kojoj je 3anociena: Yausep3uter y beorpany-IlossonpuBpentu dakynrer
[Iperxonna 3amocnema: /



Oopa3zoBame

OcnoBHe akagemcke ctyauje: on 2013. mo 2017. romune, YuuBep3uter y beorpany-
[TossonpuBpenuu  ¢akynrer, cTyaujcku mporpam: IIpexpamOeHa TexXHOJOTHja, MOJIYI:
TexHoNOTHMja KOH3EpPBUCAHA U BPEHHa

Onbpamen macrep pax: 2018. rogune, YausepsureTr y beorpany- IlossonpuBpennu daxynrer,
crynujcku riporpam: [Ipexpambena TexHosoruja, Momyi: [IpexpaMOeHH HHKESHEPUHT

Onbpamena nokropcka nucepranuja: 2025. ronqune, Yausep3uter y beorpany- [lossonpuspenau
¢axynret, ctynujcku nporpam: IIpexpambena TexHoaoruja

[Tocrojehe Hay4yHO 3Bame: UCTPAKUBAY-CAPATHUK
HayuHo 3Bame Koje ce TpaXu: HayYHU CapaJ HUK

Jlatymu n30opa y credeHa Hay4yHa 3Bama (Yk/byuyjyhu u nocrojehe)

uctpaxuad-capagHuk: 30.01.2025. roqune
Hay4HU CapaJHuK: /
BUIIM HAYYHU CapajHUK: /

Oo0rnact HayKke y K0joj ce Tpakul 3Bambe: bHOTeXHUYKe HayKe

I'pana Hayke y K0joj ce Tpaxku 3Bame: [IpexpaMOeHO HHKEHEPCTBO

HayuHna nucnunimnHa y Kojoj ce TpaXku 3Bame: TexHosioruja OubHUX MPOU3BOAa

HazuB martuunor HayuHor ombopa kojeM ce 3axteB ynyhyje: MHO 3a OGuorexHonorujy u
MOJBOTIPUBPETY

Crpyuna ouorpaduja

Hp JoBana Mapkosuh pohena je 19.04.1994. ronune y Apanhenosuy, Penmy6auka Cpouja.
OcHoBHY mIKoNy 3aBpmmia je y Tomonu, a cpenawme oOpasoBame (I'mmHasmja, mpupoaHo-
MaTeMaTH4yKku cMmep) crekia je y Apanbenosuy. Ilossonpuspennu Qaxynrer YHuBep3urera y
beorpany, cryaujcku nporpam: IIpexpambena texnonoruja, Moayn TexHOI0rHja KOH3EpBUCAbHA U
Bpema, ynucana je mxosncke 2013/14. romune. OcHOBHE akageMcke cTyauje 3appmuia je 2017.
TOJIMHE, ca ONIITUM ycrexoM 9,85 u omneHoMm 10 Ha 3aBpIIHOM pajy, oA Ha3uBOM: ,,IIpumeHa u
3Hauaj aHTHOKCHUaHaTa Y HHIYCTPH)CKOj Mpou3BoAmHU ToToBe Xxpane . IlIkoncke 2017/18. rogunae
yIucana je MacTep akaJeMCKe CTyauje Ha UCTOM (pakynTeTy, cTyaujcku nporpam: [Ipexpambena
TexHoJoruja, Mmoaya [Ipexpambenn nHxemepuHr. CBe ucnure npeapuleHe miaHoM U IporpaMoM
MacTep aKaJIeMCKHUX CTy/lMja MOJI0KMIa je ca mpoceuHoM orneHoM 10,00. Mactep paji, 1o Ha3UBOM
,,CTaOMIIHOCT KapOTEeHOMJIa NP CYBOj M BIIAXXHO] TOIUIOTHO] oOpanu OyHaeBe®, onOpaHuia je
2018. rogune, ca oreHom 10.



ToxoM OCHOBHMX M MacTep akaJeMCKUX CTyauja, Ouna je ctumeHaucta MuHHCTapcTBa
MPOCBETE, HAyKe M TEXHOJIOMIKOT pa3Boja u PoHma 3a miajae TaneHte (ctuneHauja ,,Jlocureja)
MunucrapcrBa omnaaunae u ciopra Peryonuke Cpouje. [lkoncke 2016/17. ronune HarpaheHa je
3a u3y3eTaH ycrex TokoMm cryauja Ha [lossompuBpennom dakynrery YHuBep3utera y beorpany.
buna je nobutHuIa Harpae 3a HajooJber AUIIOMHUpaHor cryneHTa [lossonpuBpenHor gakynrera
2017. ronune, K0jy noaespyje 3amyxouna ,,Hukona Criacuh®.

Jlokropcke akageMcke cryauje Ha [TosponpuBpennom dakynrery Yausepsurera y beorpany,
cryaujcku nporpam: I[Ipexpambena texHomoruja, ynucana je mxoicke 2018/19. roqune. Mcnure
npeiBul)eHe IIAHOM M IPOTPaMOM JJOKTOPCKUX aKaJIEMCKHX CTYIIHja MOJIOKHUIIA je Ca IPOCECUHOM
ommeHoM 9,86. Jlokropcke crymuje 3aBpmmia je 03.06.2025. roguHe, oq0paHOM JOKTOPCKE
JMCepTalje 1o HACIIOBOM: ,,Y THUI1aj MHKAIICYJIMPAHOT COKA U JIMO(PHIN30BAHOT TPOIa KOpeHa U
micta peHa (Armoracia rusticana L.) Ha OKCUAATUBHY CTa0MITHOCT M KBaJIMTET MajOHE3a TOKOM
CKJIAIUIITEmA.

Kannunatkuma je aHraxoBaHa Ha Karenpu 3a TeXHOJOTrMjy KOH3EpBHCAamka U BpeHA,
ITossonpuBpenHor daxynrera Yausepsutera y beorpany, Ha nmpeameruma: TexHoioruja rorose
xpaHe 1 OyHKIMOHAIHA CBOjCTBA XpaHe, Ha KOJUMa U3BOJHU J1a00paTopHjcKe BEKOE O IIKOJICKE
2018/19. rogune no nanac. buna je anrakoBana kao cTuneHArucTa MUHHUCTAapCTBA MPOCBETE, HAYKE
M TEXHOJOWKOr pa3Boja Pemybmuke CpOuje Ha mpojexry: ,,Pa3Boj um npuMeHa HOBUX H
TPaIUIMOHAIHUX TEXHOJIOTHja y TPOW3BONIKBM KOHKYPEHTHHX NpexpamMOeHHX MpOM3BOJa ca
noxgarom BpenHomhy 3a momahe m eporicko Tpxkumrte - CTBOPUMO BOTATCTBO U3
BOTATCTBA CPBUJE® (eBumenunonu Opoj mpojekra MMM 46001) na IlossonmpusBpenHom
¢dakynrery YHuBepsureta y beorpany 2019. rommue. On 2020. roguHe aHraxxoBaHa je Ha
HCTpaXMBabUMa y OKBUPY YTOBOpa O peaiu3anuju U GuHaAHCHpalky HaydHOMCTPAKUBAYKOT pajia
usmel)y IlosmonpupenHor ¢akyntera YHuBep3utera y beorpanxy m MuHucrapcTBa Hayke,
TEXHOJIOLIKOT pa3Boja M MHoBanuja PenmyGmuke CpOuje (eBuaeHUnoOHH Opoj yroBopa 3a 2025.
roguny: 451-03-137/2025-03/200116). YuecHuiia je cTpaTemkor mpojekTa OunaTepaine HayqHe
capaame u3mely Penyonuke Cpouje u Haponne Penyonuke Kune 3a nepuon 2024-2026. roguHe.
Ha TlossonipuBpennom dakynrety YauBep3urtera y beorpany, nzadpana je y 3Bame UCTpaKUBa-
npunpaBHuk 2022. roauHe, a MOTOM Y 3Balbe MCTpakuBad-capagHuk 2025. roguHe y obnacTu:
buorexnnuke Hayke, rpaHa: [IpexpamOeHO MHXEHEPCTBO, HayyHa IUCLUUIUIMHA: TeXHOJoruja
OMJbHUX MIPOM3BOJIA, y’Ka Hay4yHa AUCHUILIMHA: MeTo/ie KOH3epBUCaba.

2. ITPEIVIEJJ HAYYHE AKTUBHOCTHU

Kanmunarkuma np JoBama MapkoBuh 3amouena je cBOj HayYHOMCTPAKMBAYKU paj Ha
[Momonpuspennom ¢dakyntery YuuBep3utera y beorpagy 2019. romuHe Kpo3 aHTakOBamba
(¢buHaHCUpaHa Ol cTpaHe MUHHCTApCTBa MPOCBETE, HayKe W TEXHOJIOMIKOT pa3Boja y OKBUPY
npojekra ,,Pa3Boj W mpuMeHa HOBUX U TPAJUIMOHATHUX TEXHOJIOTHja Y TPOU3BOIU
KOHKYPEHTHHX TpexpaMOeHUX MPOM3BOAA ca J0JaTOM BpeaHomhy 3a momahe W €BPOTICKO
tpxumte - CTBOPMMO BOTATCTBO M3 BOTI'ATCTBA CPBUJE® (eBumenumonu Opoj



npojexta MU 46001). buna je anrakoBaHa mpBO Kao CTUIEHAUCTa MUHUCTApPCTBA, a TIOTOM U
Kao 3amociieHa Yy 3BambhMa HCTPaKUBAY-NPUIPABHUK M HCTPAXHUBAY-CAPATAHUK. JIOKTOPCKY
mucepranjy je omopanmna 03.06.2025. romuHe, a TOKOM HhEHE H3paje ACMOHCTpUpaja je
CHCTEMaTU4aH MPHUCTYI U BUCOK CTENEH CAMOCTAIHOCTH, MHUIIM]JaTUBHOCTH U OJTOBOPHOCTH. Y
CBOM JIOCQJIAllIbeM pajay KaHAWJATKUEa je ofjaBuna 28 myOmukanuja, o kojux 4 paga y
MehyHaponnuMm vaconucuma (jenaH y kareropuju M2la+, nBa y kareropuju M21 u jeman y
Kareropuju M22), 2 pama y Boaehum HaumoHamHUM dacomucuma (kareropwja M24), 20
CaomIITeHha Ha Mel)yHapoIHUM HaydyHUM cCKynoBuma (kareropuja M34), 1 caommreme Ha
HallMOHAJTHOM Hay4dHOM CcKyny (kareropuja M64). Ilpema Scopus 06a3u momaraka pagoBH
KaHIuAaTKube nuThpanu cy 30 myTta y Buay xerepouurtara. HaydyHu nonpuHOC KaHIWJATKUELE
OCTBapeH je Kpo3 yuenrhe y HCTpa)KuBambuMa y OKBUPY HallMOHAJIHUX U Mel)yHapOAHHX MTpojeKara.
AXTHBHO yuecTByje Ha MelyHapomHuM W jomahuM HaydHHUM CKynoBHMa. Paj KaHIMIaTKUH-C
MPEro3HaT jeé Ha HAIMOHATHOM M Mel)yHapoIHOM HHBOY KpO3 YCIOCTaBJbAIE U OJPIKABAME
capaJlbe ca UCTpaXWBauMMa M3 HAIMOHATHHUX M Mel)yHapOIHHMX HCTPaXKUBAYKHX MHCTUTYIH]ja.
TokoM cBoje HAYYHOMCTpa)KMBAauke aKTHBHOCTH, KAaHAWJATKHAIbA j€ TOKa3ajia MIMPOK CIIEKTap
MHTEPECOBama, alld M BEIUKH TPy, 3ajlarambe, WHUIUjaTHBY, OATOBOPHOCT M CIIOCOOHOCT
npuiarohaBama TUMCKOM paiy, Kao U M3y3eTHY 3aMHTEPECOBAHOCT 32 YCaBPIIABAHEM.

HayunoucrpaxuBadku paj KaHauaaTkume 1p JoBane MapkoBuh mperexxHo ce 6a3upa Ha
UCTpaKMBamkuMa y 001acTu mpexpaMOeHe TEXHOIOTrHje U Ouoxemuje, ca moceOHUM (oKycoMm Ha
TEXHOJIOTH]H OMJbHUX Mpou3BoAa. OCHOBHU UCTPaKMBAYKU MPABLU KaHAUIATKUBE YCMEPEHH CY
Ha: 1) pa3nuuuTe HAUMHE eKCTPAKLMje U KapaKTepu3alyje akTUBHUX KOMIIOHEHATa U3 PUPOIHUX
U3BOPA, 2) HHKATCYJIalN]y OMOAaKTUBHUX KOMIIOHEHATa Pa3InYMTUM TEXHUKaMa MHKAIICYNaluje y
pa3nuuuTe MaTpUKCE U (PU3NYKO-XEMHU]JCKY KapaKTepH3alujy MpOU3BEIEeHUX MHKarcynara u 3)
MPUMEHY aHTHOKCHJlaHaca U3 MPUPOJHMX H3BOpa 3a CIIpeyaBambe€ OKCHJAlUje MpexpamOeHuX
npousBoAa Ooratux yspuma. Hajpehu neo HayuHOHMCTpakMBayke aKTUBHOCTHU KaHIUJATKUHE
OJTHOCH C€ Ha UCTPaKMBamba U3 00JaCTH BE3aHUX 3a MPOLEHY OMOAKTUBHOT MOTEHIMjana OMbHUX
cupoBHHa (moBphe, Bohe, JIGKOBUTO U apOMaTHUYHO OMJbE, MUKPOOUIbE, HYCIIPOU3BOIU Tpepajie
XpaHe) U Ppa3IMuUTHX HETepMalHUX M EKOJIOIIKM IPHUXBATJbUBUX TEXHMKA 3a EKCTPAKLUjy
OMOAKTHBHUX KOMIIOHEHAaTa M3 IOMEHYTHUX MNPHUPOAHMX H3Bopa. OcHM TOra, HCTpaKUBamba
KaHAMJaTKUIbe oOyXBaTajla Cy W MCIUTHBaWkE YTUIAja pa3IMUMTUX HauyuHa Mpepajie Ha
3aJpXKaBakbe€ HYTPUTUBHUX, OMOAKTUBHMX M CEH30PHUX CBOjCTaBa KOMIIOHEHAaTa U3 MPUPOAHUX
u3Bopa (mospha u Boha). 3HauajaH €0 MCTpaxkuBama (POKyCHpaH je Ha NMPUMEHY IOCTyIakKa
MHKaIICYyNallije pa3jMuyuTUM TEeXHHKaMa M yHyTap pazIU4YUTUX KOMOHMHAlMja HOcaya y IUJbY
OouyBama OMOAKTUBHOT TOTEHIMjala OWJPHUX CHUPOBHHA W TOCTH3ama MOrogHuje Qopme 3a
IUXOBO Jl0flaBambe y IpexpamOeHe npous3Boje. TuMme cy MOCTUTHYTH 3HA4ajHU OeHepUTu y
noreny (pU3NIKO-XeMH]jCKHX, MOP(OIOIMKUX 1 OMOAKTUBHUX KapaKTEPUCTUKA MHKAIICYIMPAHUX
KOMIIOHEHATa, Kao M HHUX0BE CTAOMIIHOCTH TOKOM JYTOPOYHOT ckiaaumTema. [loceban cermeHT
HAyYHOUCTPAKUBAYKE aKTHUBHOCTH KaHIAMIATKUIbE OJHOCH C€ Ha IPOU3BO/AKY TOTOBOT
npexpamOeHor Mpou3Boa Ooraror yjpbuMa ca J0JaTKOM OMOaKTHMBHHUX KOMIIOHEHaTa U3 OMIbHOT
M3BOPA, y IIJBbY CIIpeYaBarma OKCHJIAIN]e, OuyBamkha KBAJTUTETA U TIPOAYKEHa poka Tpajama. To je
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OMO M TpenMeT WCTPaKUBamkba y OKBHPY TOKTOPCKE AWCEpTaIfje KaHTUAaTKUuEkbe. ThMme cy
MOCTUTHYTE OpOjHE MPEAHOCTH, Kao IITO CYy: OJIarame GopMHparma MPUMAPHUX U CEKyHIAPHUX
MPOU3BOJAa OKCHUJAIUje, MOOOJBbIIAKEe KBAIUTETA W MPOMYKEHE pPOKa Tpajama MpOHM3BOAA H
CMameHa yroTpeda CHHTETHYKUX aHTHOKCUIaHaca y npexpambenoj naayctpuju. Ocum Tora, oBa
rpyna HCTpaXHBama IMPYXKHUIa jé BeOMa HMHTEPECaHTaH NPUCTYH BaJIOPU3ALHUjU TPONOBA H
MOTHYHOM HcKopuinhemy OWJbHE CHPOBHHE, KOjH C€ yKJIala y KOHLENT ,3€leHe XeMuje U
€KOJIOIIIKE O/IP>)KUBOCTH.

3. IIPUKA3 HAJ3HAYAJHUJET PE3YJITATA

1. Markovié, J., Salevi¢-Jeli¢, A., Milin¢i¢, D., Gasi¢, U., Pavlovi¢, V., Rabrenovi¢, B.,
Pesi¢, M., Levi¢, S., Mihajlovi¢, D., Nedovi¢, V. (2025). Horseradish (4drmoracia rusticana L.)
leaf juice encapsulated within polysaccharides-blend-based carriers: Characterization and
application as potential antioxidants in mayonnaise production. Food Chemistry, 464(2025),
141777. https://doi.org/10.1016/j.foodchem.2024.141777 (M21a+)

Pag o kapakrtepuzanuju W TPUMCHHM WHKAICYJIMPAHOT COKa JMcTa peHa (Armoracia

rusticana L.) ka0 MOTEHIMjaTHOT aHTHOKCHIaHCa Y IPOU3BOHN MajoHe3a, 00jaBJbeH y YaCOMUCY
Food Chemistry (M2lat+) 2025. romuHe, mNpeicCTaBiba Haj3HAYajHHje HAYYHO OCTBAPCH-E
KaHaugatkume. JonpuHoc ap JoBane MapkoBuh y OBOM HaydHOM pe3yaTary OHO je Yy CBUM
¢azama uctpaxnBama. KaHaugaTkuma je KOHIMIMpPaia UCTPAKUBAKE, 0gadpaia METOIOIOTH]Y
UCTpaXMBama, OJpeawia mapamerpe 3a mpaheme W NPUKYIUbamke I[oJaraka, opadpana
CTaTUCTUYKY METOQy M ajar 3a oOpaxy nozxaraka. CrpoBena je CHCTEMAaTH4YHO TyMayewe
pe3ynraTa, U3BpIIMJIA BUXOBY BU3yallM3aldjy W MUcala paj, YUMe je JOMUHAHTHO JOMNpUHena
CTBapamy OBOTI HAyYHOTI' pe3ynTaTta.

Y oBOoj nyOnuKkamuju je u3BeAeHa (U3NUYKO-XeMMjcKa, MopQoJolKa, TepMasHa,
aHTUMUKPOOHA, CTPYKTYpHA, CIEKTpo(hOTOMETpUjcKa M Xpomarorpadcka KapakTepHus3aluja
MHKAICcysara XJjJaJHO MPEeCOBAHOT COKa JINCTa peHa JO0OWjeHNX TEXHHKOM CIpej CyIIeHa, Kao H
MPOIICHAa BbUXOBOT YTHUIIAja HA KBAJTUTET, OKCUJATHBHY CTAa0OMITHOCT M CEH30pHA CBOJCTBA MajoHE3a
TOKOM CKJIaaumTema. [IponsBenenn nHKancynaTu ucrnospuiu ¢y ooehasajyha ¢pusznuko-xemujcka
CBOjCTBA M BHCOK aHTHOKCHJIATHBHH IMOTEHIMjaJl ¥ CTOTA Cy TECTHPAHH Ka0 aHTHOKCHJIATHBHU
cactojuu MajoHesa. [IpousBoama MajoHe3a ca HHKATCyJaTuMa peHa u3BezieHa je y Jlaboparopuju
3a pa3Boj U WMHOBamMje npexpambene kommnanuje [lonumapk 1.0.0. (beorpan, Cpbuja). domatu
MHKAICyJ1aT! MO3UTHUBHO Cy YTHUIAJIM Ha OKCHJIATHBHY CTA0MIIHOCT, KBAaJIMTET M POK Tpajama
MajoHe3a. OBU eeKTH Cy OMIIM CHaOXHUjU Y Topehery ca CHHTETUYKIM aHTHOKCHJIAHCOM KOjHU Ce
KOHBEHIIMOHAIHO KOPUCTH 3a MPOU3BOJAKY MajoHe3a Yy 0BOj KoMIaHUju. OOydeHU MOTpOIIavH,
MaHETMCTH U3 KOMIIaHHWje, Ka0 U HeOOy4YeHH M3 aKaJeMCKe 3aje/THUIIC, OIICHWIN Cy MajoHe3e ca
WHKAICyJaTuMa CEH30pHO PUXBATIFUBIM.

Crynuja je uctakia BeTUKH MOTEHIIN]all pa3BHj€HUX WHKAIICyJIaTa COKa JINCTa peHa JOOH]eHUX
TEXHUKOM CIIpej cyllema 3a ynorpedy y CeKTopy npexpaMmOeHe HHIYCTpHje Kao HOBHUX
AHTUOKCHJIATUBHUX CaCTOjaka 3a OYyBambe KBAJIUTETA, MPOAYKEHE pOKa Tpajarba U 3aMEeHY
CHHTETHUKHUX aHTHOKCHJIaHaca KOjU C€ KOpUCTE Y MpOU3BOAKM MajoHe3a. [lomaTtHo, 0BO


https://doi.org/10.1016/j.foodchem.2024.141777

HCTPAXUBAKE j€ BeOMa 3HAUajHO Ca acleKTa eKOJIOIIKE OJAPKUBOCTH, je€p IMPOMOBHIIIEC
BaJIOPU3AIIMjy JHCTAa PeHa, Ka0 HEJIOBOJHHO HCTPAKECHOT M IMOTIEHEHOT M3BOpa OMOAKTHBHUX
jenHmbemna ca 3[PaBCTBEHO KOPUCHUM JICTIOBAEM, KOjU C€ OOMYHO OIJIaKE Ca OCTATKOM HaJI3eMHE
ounomace.

4. IIOKA3ATEJ/bHM YCIIEXA Y HAYYHOUCTPAYXKUBAYKOM PATY

[Ipema eneMeHTHMA 32 KBAJIUTATUBHY OLIEHY Hay4YHOT AONpHHOca Kanauaarkumwe (IIpumor 3
[IpaBmiiHHKA O CTUIakY UCTPAKMBAUKKUX U HAyYHUX 3Bama), Komucuja je koHcraToBania Jia je ap
JoBana MapkoBuh y nocaianimemM HaydYHOUCTPaXXMBAYKOM pajly OCTBapuia JOMPHUHOC y ciefaehum
CEerMEeHTHMa!

4.1. YTuuajuoct

YTUIaQJHOCT HAYYHUX pPe3yiTara ce McKasyje Kpo3 IMUTHPAHOCT ¥ XHPIIOB HHJIEKC 1o Oazama
Scopus mmm Web of Science. Ilperien nurara mo myOIMKOBaHUM paJIoBUMAa, a IPeMa MOMEHYTUM
Hay4YHHUM IIUTaTHUM Oazama, nata je y Tabenu 1 (Ilpunor 2). Kanaunatkuma np JoBana MapkoBuh
je mpeMa Hay4yHOj UTaTHoj 6a3u Scopus ocTBapuiia HUTHPAHOCT pajgoBa 31 u XupiioB uxaexc 4,
a npema 6a3zu Web of Science nutupanoct pagosa 16 u XupiioB unjaekc 3. Yeua y 6a3e u3BplieH
je Ha naH 26.09.2025. rogune.

Ta6ena 1. Llutupanoct Hayunux pajona Jip Joane MapkoBuh

Scopus Web of Science
Hayuynu pagoBu kareropuje M20
Xerepo- | YkynHo | Xerepo- | YKYNHO
HMTATH HUTATH

Markovié, J., Salevi¢-Jeli¢, A., Milinci¢, D., Gasi¢,
U., Pavlovi¢, V., Rabrenovié¢, B., Pesi¢, M., Levi¢,
S., Mihajlovi¢, D., Nedovié, V. (2025). Horseradish
(Armoracia rusticana L.) leaf juice encapsulated
within  polysaccharides-blend-based  carriers: 1 1 1 1
Characterization and application as potential
antioxidants in mayonnaise production. Food
Chemistry, 464(2025), 141777.
https://doi.org/10.1016/j.foodchem.2024.141777

Markovié, J. M., Salevi¢-Jelié, A. S., Milin¢ié, D.
D., Gasi¢, U. M., Pavlovi¢, V. B., Rabrenovi¢, B. B.,
Pesi¢, M. B., Levié, S. M., Nedovi¢, V. A.,
Mihajlovi¢, D. M. (2024). Encapsulated horseradish
(Armoracia rusticana L) root  juice:
Physicochemical characterization and the effects of
its addition on the oxidative stability and quality of

mayonnaise. Journal of Food Engineering,
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4.2. Yyemhe Ha npojekTMa

Kao crunenaucra MuHucTapcTBa IpoCBeTe, Hayke M TEXHOJOLIKOr pa3Boja PemyOnmxe
Cpbuje, kaHIuaaTKulba je Ouila aHrakxoBaHa Ha MpOjeKTy: ,,Pa3Boj M mpuMeHa HOBHUX U
TPaJUIIMOHATHUX TEXHOJOTHja Y IMPOU3BOAIBM KOHKYPEHTHUX MNpEeXpaMOeHUX MpPOM3BOAA ca
nonatoMm BpenHomthy 3a gomahe u eBporcko Tpxkumre - CTBOPUMO BOI'ATCTBO U3
BOTATCTBA CPBUJE® (eBunenunonu Opoj mpojekta MMM 46001) na IlossompuBpeaHom
¢dakynrery YauBepsuteta y beorpamy 2019. rommue. Ox 2020. roguHe aHTraxoBaHa je Ha
UCTpa’KMBambUMa Yy OKBUPY YTOBOpa O peaan3alnjyu U pUHAHCHpamhy HAyYHOUCTPAKUBAYKOT paja
m3mely Ilomomnpuspennor ¢akyntera YHuBepsutera y beorpagy m MunucrapcTBa Hayke,
TEXHOJIOMIKOT pa3Boja u nHoBanuja Pemybnuke CpOuje (eBumeHnmoHu Opoj yrosopa 3a 2025.
roguny: 451-03-137/2025-03/200116). YuecHuia je cTpaTemIkor MpojeKTa OuarepaiHe HayqIHe
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capaame usmely Penyomuke Cpouje u Hapogne Peny6muke Kune 3a mepuon 2024-2026. roguae
(ITputor 3).

4.3. lonpuHoc y yHanpehemwy HayuyHor U 00pa3oBHOT paja

JlonpuHoc KanauaaTKumbe aAp JoBane MapkoBuh peanu3anyju KOayTOPCKUX pajoBa orjiena ce
y ICHOM akTHBHOM Yyuemhy y cBuM ¢asama. Kanaupmatkuma je y JIocajanimbeM
HAyYHOHUCTPAKUBAYKOM pajly, OKa3ajia BUCOK CTETEH caMocTaIHOCTH. CaMOCTaIHOCT ce orliesia
y TOCTaBJbalby HAy4YHUX XHUIIOTE3d, OCMUILBABAKY M PEaH3alMju E€KCIIEPUMEHTAIHOT paja,
aHaM3W U CTAaTHCTUYKO] OOpaau MOOMjeHMX pe3yiTara M IMUCalkby HAaydYHUX pajioBa, Kao H
nyOMMKOBamby W MHTEPHpPETAlMjU pe3yiTaTa UCTPaKUBamba Ha MEhyHapOAHUM W HAIlMOHATHUM
ckynoBuma y Cpouju u pernony. Ocum Tora, CBOje CIIOCOOHOCTH U IMTPUIArO)EHOCT THMCKOM pajty
np JoBana MapkoBuh je moTBpmmiia Kpo3 capaamby ca JPYyTrMM HCTpaKMBaYuMa y Hay4HO-
UCTPaKMBAYKUM MHCTHUTYLIMjaMa, U3BPLIaBajyhu WHAWBUAyaTHA 33a4yKeHha U THME CYIITHHCKU
nonpuHocehn kBamutery pagoBa. KaHmupaTkuma je caMOCTaIHO WIM Y CapaiibH ca JAPYruM
ayTopuma o0jaBuiia BUIIE MyOnuKkamyja, Melhy kojuma je Ouia npsu aytop Ha 10 myGnmukamnmja (1
u3 kareropuje M2lat+, 1 w3 kareropmje M21 u 8 wu3 kareropuje M34). HcrpaxuBama
KaHJIMJATKUIGE MIPETEKHO CYy yCMEpEeHa Ha eKCTPAKUHWjy W aHaJu3y aKTUBHHX KOMIIOHEHAaTa U3
MPUPOAHUX MU3BOPA, 3aTUM MHKAIICYJIAIH]y OMOAKTUBHUX KOMIIOHEHATA PA3IMYUTHM TEXHHKaMa
MHKAICyJIalrje y pa3iniuTe MaTpUKCe W MPHMEHY aHTHOKCHJaHAaca M3 MPUPOAHUX H3BOpa 32
CIIpedyaBambe OKCHAAIMje IpexpaMOeHUX Mpou3Bojaa. Pesynrarn oBUX MCTpaKHBamba JONPUHOCE
OZIP’)KMBOM pa3BOjy M CBETCKHM TPEHJOBHMMA y MOMIEAY yHarpehema TeXHOIOMIKIX IOCTyIaKa,
npyxajyhu BUIIECTPYKY €KOJIOUIKY U €KOHOMCKY KOPUCT THME IITO: IPOMOBHILY BaJOpH3aLU]y
oTHaja y TMOJbONPUBPENN, 3aMEHy CHHTETHYKMX aHTHOKCHJaHaca MPUPOAHUM OHIBHUM
AHTHOKCHJIAHCHMAa W CMambemhe KOJMYMHA OTIaJa HM3a3BaHOT KBapewmeM xpaHe. OBaj HAayyHH
JTOTIPUHOC O]l TMOCEOHE je BaXXHOCTH 3a MpexpaMOeHy TEXHOJIOTH]y M WHAYCTPH]Y, Jep Mpyxka
HAyYHO YTEeMeJbEeHE TOJaTKe KOjU MOTY IOCIYKUTH Kao OCHOBA 3a Jajba HCTPAXKHBAKHA U
MHOBaIMje y oBoj o0nactu. O6jaB/beHU HayYHH PAJIOBH CY IPOUCTEKIIN U3 UCTPAXKUBAKHA Y OKBUPY
JIOKTOPCKE JTUcepTaluje, Kao U U3 capaame ca Koinerama ca Ilosbonpuspennor u TexHomomiko-
MeTanypiikor Qakynrera YHuBep3utTera y beorpaay, kao um u3 komnanuje Ilonmmmapk 1.0.0,
beorpan. [lyOnukoBaHu pajjoBU KaHAWJATKUIGE BEOMa Cy aKTYeJIHM W 3HaYajHH, KAKO 3a HayKy,
TaKO U 3a MHIYCTPUJCKY IPUMEHY.

CBojuM HJejaMa M MHUIUJaTUBOM KaHAMJATKHIbAa aKTMBHO YYECTBYj€ Y OCMHUIIbABAY U
peaym3aluju IMIUIOMCKUX M MacTep paJioBa, IITO yKa3yje Ha nmocBeheHocT 00pa3oBamy HayUHUX
KaJpoBa.

Ha ocHoOBy yBH/a y ocTBapeHe HAyYHOUCTPAXKUBAUKE Pe3yNITaTe KaHAUIATKUIbE, Ka0 U HeHOT
JIONIPUHOCA Kao ayTopa W KoayTopa y HmyOiuKamnujama, 3akjbydyje ce ga ap JoBana Mapkosuh
YCIIEIIHO MPUMEHYje CaBpeMeHe M MHOBAaTHBHE NPHUCTYINE Y HAYYHOMCTpaKWBaukoM pany. Ha
OCHOBY IpHKa3zaHuX Ouorpadckux u Oubnuorpadckux nojaraka, 3akjbydyje ce Ja je y nuTamy
KaHIUJaTKBba Ca AYroroguimbUM CKCIICPUMCHTAJTIHHUM HCKYCTBOM, IPEBACXOAHO Y ooOnactu



npexpaMmOeHe TexHoyoruje u Omoxemuje. Kanmumarkuma je y paay moka3aja BUCOK CTEIEH
MO3HAaBaWka M pellaBaba HAYYHUX W TPAKTHYHUX TEXHOJIOIIKUX IMpOoOJeMa, Kao M HU3y3eTHY
CaMOCTAJIHOCT M OPTHHAJIHOCT y ONaXkamy W cariieiaBamy aKTyelHe HaydHe IpolieMaruke. Y
peanu3anyju pagoBa KaHIUIATKHIbA j€ Jaja MyH W CYNITUHCKH JIOMPUHOC, KOjU CE€ Ooriena y
CTBapamky I/IZ[eja, MOCTaBJbalby HAYYHUX XHIIOTC3d, OCMHUIJbaBAy, IUIAHHUpALY U CaMOM
n3BoleHY EKCIIEPUMEHATAHOT JIeIa HCTPAKHBakha, KA0 U CTATHCTUYKO] 00paan v yoOInyaBamy
noOujeHux pesyiraray GpopMmy pajga v caonITemha.

4.4. HactTaBHAa aKTUBHOCT

OcuM HayyHOT JONPHHOCA, Y OKBUPY CBOT aHTakoBama Ha [losporpuBpenHoM ¢axynreTry
VHuBep3utera y beorpany kanaupatkuma je aHraxoBaHa Ha Kareapu 3a  TexXHONIOTHjy
KOH3EpBHUCamba U BPewa, Ha peaMeTuma: Texnonozuja 2comose xpare n PyHKYUOHAIHA CBOjCMEA
XpaHe, Ha KOJUMa Y4YECTBYj€ Y OpraHU3allijU U OJp>KaBamy MPAKTUUHUX, JJA0OPATOPU]CKUX BEXKOU
on mkoscke 2018/19. ronuue 10 gaHac.

5. BUBJINOI'PA®OUJA KAHAUJATKUIHE

bubnuorpadcku nmogany kiacu(uKoBaHU Cy cariacHo ca ofpendamMa [IpaBuiHuKa 0 CTHLAKBY
UCTPaXMBAUKUX M HaydyHuX 3Bama (,,CimyxOenu miacHuk PenmyGmuke Cpbuje, Op. 80/2024,
70/2025) u upunmorom 2 oBor IlpaBunnuka (Bpcra u kBanTudUKanMja HHIUBUIYATHHX
Hay4YHOUCTpakuBaukux pesynrara) y Tadenu 1 (ITpusor 1).

Ta6ena 1. O0jaBibeHU U caonIUTeHHN pagoBu ap JoBane Mapkosuh
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liofilizovanog tropa korena 1 lista rena (Armoracia
rusticana L.) na oksidativnu stabilnost 1 kvalitet
majoneza tokom skladiStenja. Mentori: prof. dr
Dragana Mihajlovi¢ 1 prof. dr Viktor Nedovic.
Studijski program: Prehrambena tehnologija.
Univerzitet u Beogradu — Poljoprivredni fakultet.

M70

YKYIIHO

6

*CaracHo [IpaBHIIHHKY O CTHIIaKy UCTPAXKUBAYKHX M HAYYHUX 3Bama (,,CioykOeHu rmacHUK PemyOnnke

CpOuje*, 6p. 80/2024, 70/2025) n npunory 1 Ilpasunnuka (Kputepujymu 3a ompehuBame kareropuje

Hay4YHOUCTPaXXMBAYMX Pe3y/iTaTa M HAYMH HaBoljera) HOpMHUpaHE CY BPEAHOCTH 300T Behier Opoja koayTopa

7).

Kangunarkuma 1p JoBana MapkoBuh ce y o0nacTH HayYHOUCTPaXXMBAYKOI pajaa OaBu

UCTpakUBamkuMa y o0JacTu nmpexpambeHe TexHonoruje u 6uoxemuje. Mcrpaxxupama 00yxBarajy:

1) ananu3y aKTHBHMX KOMIIOHEHAaTa M3 NMPUPOAHUX H3Bopa (Bohe, moBphe, apomaruyHO OUIbE,

MUKpOOUJbE, HYCHPOM3BOIU IMpepaje XpaHe); 2) paziudyuTe HauMHE EKCTpPaKIMje aKTUBHUX

KOMITOHEHATa U3 MPUPOJHUX U3BOPA; 3) MHKAMCYIAIM)y OMOAKTUBHUX KOMIIOHEHATA PA3INYUTHM
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TeXHUKaMa WHKAICyNalldje y pa3IuduTe Marpukce; 4) (U3NIKO-XeMHjCKYy KapaKTepH3alln]jy
MPOU3BEICHUX WHKAIICYJIaTa; 5) YyTUNAj pa3IMYMTUX HaYMHA I[Ipepajie Ha 3aapiKaBambe
HYTPUTHBHUX M CCEH30PHHX CBOjCTaBa KOMIIOHEHAaTa W3 TPUPOIHUX H3BOpa; 6) TpPUMEHY
aHTHOKCHJIaHAaca M3 MPUPOAHOT M3BOpA 32 CIPEYaBAm¢ OKCHAALMjE MPEXpaMOCHUX MPOM3BOAA
OoraTux yJjpuma.

Hajsehu 6poj 06jaBibeHuX panoBa KaHIUIATKUELE OIHOCH C€ HA MCTPaKMBamba U3 00JacTh
BE3aHUX 3a MpOLEHY OMOAaKTHBHOI MOTEHIUjasna peHa (Armoracia rusticana L.), Tj. meroBor
XJIaJIHO MPECOBAHOT COKa KopeHa (2, 13, 14) u nucra (1, 17, 18), ka0 u TpomoBa 3a0CTANUX Kao
HYCIPOU3BOJIa XJIaTHOT mpecoBama (12, 21, 22). Ocum Tora, HCIIUTHUBAHA jé MOTYNHOCT HBUXOBE
MPUMEHE Yy MpexpamMOeHOM MPOM3BOAY (MajoHe3) y IuJby CHpedyaBama OKCHUIAIMje, OYyBama
KBaJIUTETA U MIPOAYKEHha poKa Tpajama. 1o je OMo U IpeIMeT UCTPAKHUBAKbA Y OKBUPY JOKTOPCKE
mucepranuje (28). Pesynratu oBHX HCTpaxkuBama yKaszyjy Ha oOehaBajyhu mnorennujan
MPUPOHUX aHTHOKcHUIaHaca ((eHONHUX jeAumberma, (QruaBoHoUIa U (EHOTHUX KHCETHHA)
ca/ipykaHuX y KOPEHY M JIUCTY peHa 3a IPUMEHY y NpexpaMOeHoj HHAYCTPUjU. Y LUJbY OUyBamba
OMOAKTUBHOT TOTCHIIMjaJla PeHa M MOCTH3ama MOorogHuje GopMe 3a JI0/1aBamke y IpexpamOeHe
MIPOU3BOJIE, COKOBH Cy IOJIBPTHYTH TOCTYIIKY MHKAICYJAIMje TEXHUKOM CIIpe] CyIIemha YHYTap
pa3NUYUTUX KOMOWHAIMja TOJIMCAaXapUIHUX HOCa4a, JOK Cy TPOIMOBH TOABPTHYTH IOCTYIKY
mio¢ummszanyje. IlpuMeHa OBHX TEXHHMKAa MO3UTHBHO j€ yTHIAla Ha (U3NIKO-XEMH]CKE,
MopdoJouike 1 OMOaKTUBHE KapaKTEepUCTUKE KOMIIOHEHATa PEeHa, Kao U Ha HBUXOBY CTaOMIIHOCT
TOKOM JYTOpOYHOI' cKiIaauiuTema. [locebaH cerMeHT OBUX HCTpaXKHBamka OJHOCHO C€ Ha
IIPOM3BO/bY MajoHE3a ca JOJAaTKOM KOMIIOHeHaTa peHa. JlojmaBameM OBE OMOJIOUIKM BpeIHe
OuJbHE CHpPOBHMHE Yy INpexpaMOEeHU NPOM3BOJ MOCTUTHYTH Cy OpojHH OeHeduTH, Kao IITO Cy:
omnarame (QopMHpama MPUMapHUX W CEKYyHIapHUX MPOHM3BOJAA OKCHIAIHje, MOOOJbIIame
KBaJIUTETa M TPOAYKEHE pOKa Tpajarba TMPOM3BOAA W CMameHa yHoTpeda CHHTETHYKUX
aHTHOKCHJaHaca y nmpexpamo6eHoj nuayctpuju. Ocum Tora, oBa rpyra HCTpakiBamba Mpyska Beoma
MHTEpECaHTaH NPUCTYN BaJOpHU3allMju TPONOBA pEHAa M MOTIIYHOM HCKopHIIhewmy OuIbHE
CHPOBHHE, KOJH C€ yKJIana y KOHIENT ,,3eJICHe XeMHje U €KOJIOIIKE OAP>KUBOCTH.

[Tocebna rpyna pagosa (4, 7, 9, 11, 27) onHocuia ce Ha HUCTpakuMBama Koja oOyxBarajy
WCTIUTHBAkE YTUIIAja PA3IMINTHX HAYMHA TIpepajie Ha 3a/ip)KaBambe HyTPUTHBHUX, ONOAKTUBHUX
U CEH30pPHMX CBOjCTaBa KOMIIOHEHATa W3 MPUPOAHUX M3Bopa (moBpha u Boha). IlpouemeH je
cajip>kaj BUTaMMHa L] HakoH paznMuuTHX TePMUUKUX TpeTMmaHa nanpuke (Capsicum annuum L.),
KOjU ce yoOM4ajeHO KOPUCTE y MHIyCTPHjCKOj ITpepaiu, kao 1 'y fomahuHcTBy. ['yOuTak BUTaMuHa
L1 610 je 3HauajHO HUXKH NPUIIMKOM TIeUeHha ManprKe Ha IVIOTHHU y opeh)ey ca ApyruM HaunHIMa
TepMuiKe o0pase (KyBame Y OTBOPEHOM M 3aTBOPEHOM CYIy, TIEUeHhe Y MUKPOTAIacHOj ehHuIm
u npxeme). Takohe, ucuTad je yTulla] TepMUIKe oOpaje Ha caapxkaj Tokodepona, peHOTHUX
JeIumbemha U aHTHOKCUATUBHY aKTUBHOCT 3€JIeHUX U LpHUX MaciuHa (Olea europaea L.), xao u
BHUXOB CacTaB MAaCHUX KHCEJIHMHA, TIPU YeMy cy Behw ryOoumm 3a0eneskeHu KOJ IPHUX HEeTO KOI
3eJIeHUX MaciuHa. V3BefeHa cy M J1Ba UCTPAXKMBAmba O YTHLAJy Pa3IMUYUTHX TPETMaHa CyBe H
BJIaYKHE TOIUIOTHE 00pase (KyBame, eUeHhe Y KOHBEHIIMOHAIHO] U MUKPOTaJlacHOj nehHUIM) Ha
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cajpkaj YKYINHHX KapOTCHOWJA M aHTUOKCHIATHBHH TNOTeHuMjan Bpcre Cucurbita maxima.
CTaOWIHOCT KapOTEHOMJAa W AHTHOKCHJIATUBHU IIOTEHLHMjal OBOr moBpha Bapupamu cy y
3aBHCHOCTH OJf BPCTE€ NPUMEHCHOI TperMaHa. OcHM Tora, y OBOj TIPYIH HCTPaKHBarbha
aHaNM3UpaH je yTHULAj TOIUIOTHE oOpane Ha NMPOMEHE CEH30pHHX W HYTPUTHBHUX CBOjCTaBa,
CBAapJPUBOCTHU MPOTEHHA M JUjETHUX BJIaKaHA, KA0 U HA XUTHJEHCKY U 3/IpaBCTBEHY MCIPABHOCT
XpaHe.

dokyc 3HauajHor Opoja pamosa (3, 16, 19, 20, 23, 24) Ouo je Ha (U3UYKO-XEMHU]CKO]
KapaKkTepHU3alrjy XJIaJHO MPECOBAHUX M WHKAICYJIMPAHUX COKOBa ciefehux BpcTta MUKpOOUIba:
OpoKoiH, amMapaHT W IBEKJIa, Kao Oorarux wu3Bopa OeranmanmHa W (EHOIHUX jeAWbCHA, Koja
MCI0JbaBajy UIMPOK CIEKTap MO3UTUBHUX e(ekara Ha JbY/ICKO 3/1paBibe. bubnuorpadcke jenunure
O6poj 15 u 26 obOyxBatuiie cy pa3BOj MOTEHIHWjaTHO (PYHKIMOHAIHUX HAHWTaKa Off COKOBa
MUKpoOUIba U jabyke, 0K je mperieanu paja 0poj 25 pokycupaH Ha IpUMEHY CHCTEMa aKBaIlOHH]e,
Kao HOBE TEXHOJIOTHj€ 3a Y3r0j MHKPOOHMJbA Ca CMambEeHOM YIOTpeOOM HMPUPOJHHUX pecypca, y3
MO3UTUBAH YTHUIIQ] Ha MTapaMeTpe pacTa U PUTOXEMHUJCKU CaTIPiKaj.

Kanaunatkuma je €0 CBOjUX HCTpaxKuBama (5, 6, 8) ycMepuiia Ha UCIIUTUBAKE KBAJIUTETA
papuHHCAHOT TAJIMUHOT OJICMHA Y OIHOCY Ha pPa(UHUCAHO CYHIIOKPETOBO YyJbE TOKOM
npousBoAme nomdpura. Ocum Tora, HCIIUTHUBAH j€ YTULA] AeOJbUHE ceuerha, CaapiKaja Biare u
o0NIMKa KpOMITMpa Ha yCBajame MaJIMHHOI OJICMHA, KA0 M CaMOI' KBAJUTETAa OBOT yJba, TOKOM
Npou3BOAke uunca u noMmppura. Ha ocHOBy pesynTara OBHX HCTpaXHMBamba M HCIUTHBAHUX
napamerapa, MOXKe ¢€ 3aKJbyUUTH J1a j€ TTAJIMIH OJICUH OMO ITOTOHUJH 32 MPIKEHE KPOMITHUPA, J0K
cy ne0JbHHa, OBPIIMHA U Cajip)kKaj Biare KpoMIupa UMajld 3Ha4ajaH yTHIlA] Ha aliCOPIIN]Y yIba
MIPUIIMKOM TTPOU3BOI-E YHUIICa U ToM]puTa.

bubnuorpadcka jenqununa O0poj 10 oOyxBara pa3Boj U MPOU3BOIY CIELMjaTHUX HalUTaKa
(dbopMmynrcaHuX ojf BONHUX COKOBa M €KCTpaKara JEKOBUTUX U apOMaTUYHUX OMJbaka, KOje y CBOM
cacTaBy MMajy BHCOKY KOHIIEHTpalWjy OWOJOUIKM aKTHMBHMX KOMIIOHEHAaTa U HCIOJbaBajy
3HauajHy AaHTHUOKCHJATHBHY akTHUBHOCT. Haumme, nonaBameMm OuspHMX 4YajeBa mnosehanu cy
HYTPUTHUBHHU KBAJIUTETH U 3/[PaBCTBEHE KOPUCTU oOoraheHuX HalmTaka, y3 O/p)KaBambe HUXOBE
CEH30pHE IPUXBATIBUBOCTH.

6. KBAHTU®OUKAIIUJA HAYUHUX PE3VYJIITATA KAHAUJATKUIHE

Kanmunarkuma np JoBana MapkoBuh je camMOCTaIHO WM Y capabi ca IPYyTUM ayTOpHMa,
o0jaBmiia 28 myOnukaiuja, o Kojux 4 paga y MehyHapogHUM yaconucuma (jefjaH y KaTeropuju
M2la+, nBa y kareropuju M21 u jenan y kareropuju M22), 2 paga y Bogehum HalnuoHaTHUM
yaconucuma (kareropuja M24), 20 caommrema Ha Mel)yHapoIHUM HaydHMM CKYIIOBHMA
(xareropuja M34), 1 caonmreme Ha HalMOHAJHOM HAayyHOM CKymny (kareropuja M64) u
onOpameHa TIOKTopcka nucepranuja (kareropuja M70) (Tadena 3).
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Ta6ena 3. bpoj ocTBapeHux pesyarara u 6omoBa aAp Jopane Mapkosuh

MPEIIEJ HAYYHO- Eoi pesvarara | B M YKynHo
HMCTPAKMBAYKHX PE3YJITATA poj pesyirar peAHoct 0CTBapeHo
Pan y Bonehem mehyrapoaaom gaconucy _
Kareropuje M21a+ ! M21a+=20 20
Pan y Bonehem mehynapoaaom uacomnucy ) M21=8 10.0
kareropuje M21 ’
Pan y melyyHapogHOM Hacomucy KaTeropuje _
M2 1 M22=5 5,0
Pan y Bonehiem HalmoHAITHOM Yacomucy ) M24=3 6.0
kareropuje M24 ’
Caomnmrema ca Mel)yHapoaHUX CKYIIOBa 20 M34=0.5 10.0
1ITaMraHa y u3Boay ’ ’
Caommitema ca CKynoBa Hal[HOHATHOT 1 M64=0.5 0.5
3Hayaja MITaMIlaHa Y U3BOIY ’ ’
OpnOpamena JOKTOpCKa AUcepTanyja 1 M70=6 6,0
YKYyIIHO 57,5

[Ipema kputepujymuiMa MHUHHCTapCTBa HayKe, TEXHOIOIIKOT pa3Boja MU HHOBalHWja, Opoj

koe(ulMjeHaTa HaydYHe KOMIICTEHTHOCTH IyONMKOBAHUX pajoBa KaHIUIATKHEbE Jap JoBaHe
Mapxkosuh je 57,5.

ITopeheme ca MUHMMAJIHUM KBAHTHTATHBHHUM YCJI0BMMA 32 H300p y TPA’KEHO HAYYHO 3Bamb¢

I/ICHYH)GH)G MHUHUMAJTHUX KBAHTUTATUBHUX pPE3YyJITara 3a CTULAKLC HAYYHOI 3Bakba HAYYHU

capaJHUK (00JacT HayKe: TEXHUYKO - TEXHOJIOIIKE U OMOTEXHUUKE HayKe) MpuKa3aHu cy y Tabenu
4.

Tadena 4. MuHUMAaTHI KBAHTUTATUBHU PE3YNITATH 32 CTUIAHH-¢ HAyYHOT 3Barba HAyYHH CapaTHUK
(obnacT HayKe: TEXHUYKO-TEXHOJIOIIKE U OMOTEXHUYKE HayKe)

JudepeHiyjanau yCaoB 3a OlICHUBAHU TIEPUO]] 32 H300D y Octapeny .
] Heomnxomuo HOpPMHUpaHu 6poj
HAy4YHO 3BaFbe. HAYYHHU CAPATHUK GomoBa
YKynHo 16 57,5
O6ase3nn: M21+M22+M23+M24+M81-84+M91-98+M101- 6 41.0
103+M108 i
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7. 3AKJpYUYAK U OPEUIOT KOMUCHUJIE

PasMOTPHBLIM NPHjaBY KAHAMAATKHHSE W NPUIIOKEHE HAyIHE PafoBe, aHaIH30M LEJOKYITHON
HayYHOMCTPOKUBAKON Paja M MOCTUrYTMX pesynrata, Komucuja oueryje Aa Ap Jopana
Mapkosuh, y ciany ca KputeprjyMuma aeunncannm 3akoHoM O Hayuu W CTpaKHBarbUMa 1
[IpaBUAHUKOM O CTHLAY MCTPOKUBAYKUX W HAYUHUX 3BAIbA, MCITYHaBa CBE YCIOBE HEOMXOAHE
3a u36op y 3Bame HAYUHH capajHuK. Muuimere Komucuje sacHopaHo je Ha 4uibeHHuIamMa
usnetum y Mspewrtajy, a oOyXBaTMBLIM MNapameTpe KOju JOKasyjy Hay4Hy CaMOCTaﬂH'OC-T,
KOMIETEHTHOCT, IWTUPAHOCT PajoBa U NPAKTUUHY NPUMEHY Pean30BaHiX UCTPAKKMBAIA KOJC JC
KauaunaTkuma ap Josana Mapkosuh octeapuia, ykasyjyhu aa ce pajgu 0 GopMupaHom U peoma
AKTUBHOM UCTpaXHBavy y obnacT npexpambeHe TexHosioruje.

Crora Komucuja npeanaxe Ms6oprom sehy [lossonpuspeator dakynrera YHupepsutera y
Beorpamy, Ja ycBoju mpeanor 3a usbop ap Josane Mapkosuh y Hayuro 3pame HAYUHH
CAPAJTHUK, 3a o6nact BuoTexHHYKuX Hayka - [IpexpaMOeHO WHIKEHEPCTBO, OJHOCHO 32
HayuHy aucuuniuHy TexHonmoruja GUIBHMX TpPOM3BOAA M YKy HaydyHy JUCUMILIMHY Metoxe
KOH3epBUCaa M 1a TaKaB Npejuior aoctasu ojrosapajyhem MatnanoM 0160py Ha KOHAYHO
yCBajatbe.

V Beorpany, 26.09.2025. rogune

YIAHOBHU KOMHUCHJE
ap Jlparana Jnomdh penoBHU npodecop

VHuBepauter y Beorpaﬂy [Mosonpuspenuu axkynret
(yxa nayyna obnact: Hayka o KoH3epBUCatby U BpelbY)
(npenceaHuUK)

C,.;; Fgm*o Henosuh, penosun npodecop

VYuusepsurery Beorpany — [Mossonpuspentn gakynrer
(y:xa nayuna obnact: Hayka 0 KoHsepBHCatbY H BPEHbY)

. £ o
% /}@/,’ Cf‘z ENS
N 7 / % 7

ap Bepuua Bophesih, nouent
Yausepsurer y Beorpajy ~ Textootuxko-MeTanypuki pakynrer
(yxka nayuna otnacr: XeMjcko HHIKEHEPCTBO)
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carcinogenic agents (L.Jun;.u | ot nl., 2014; Ogundele, 1999; \u eral,
Although people have recently been tonding towasds bonllhm diets 2021), Therefore, due to concerns about synthetic food additives, con-

and lower calorie intake, mayonnaise is still a vesy populk sumer d d for healthy foods and the use of antioxidants from nat.
due to its delicious taste, appealing texture, and creamy hfeel ural is ing (Kwon et al, 2015; Mitterer-Daltoe et al.,
(Mirzanagfi Zujani et al "\)lu). Mayounaise can be stored at room 2020). Until now, extracts from rosemary (Savan et ol 2023), Ferulago

, but its quality d over time due to wlation of grelata (Alczodels et nl,, 2019), sage (Ruzmy et al., 2012), grape seed

the unnmnu.-d l;uy acids (Ghosbant Gorjl =t al., 201¢). Various syn- (Altunkays et al, 2013), fruits/vegetables (Luzu et al, 2022 Soltan
thetic anbcmdnnts such as TBHQ (t-butylhydroxyquinone), EDTA et al., 202: ;), and various :pm (luwn et al, 2015) wese successfully

(ethyl ic acid), BHA (butylhydroxyanisole), and incorp d into may ibuting to its prol d oxidative
BHT (bulylhydm:)'wlmz) are usually wsed in the umymnnhe pro- nnb'dity. H , 1o our } ledg Lhe addmnn ol encapsulnted
duction, effectively suppx ng oxidation and prod g the shelf-life I disls juice tnlo ¥ ise has not yet been investigated.

of this product (Ahumadi Dastygendi et al, ‘019 L.mxphxurtl.:pun:- and H lish (4 i rusti L) beloags to the B

Benjakul, 2019). They are characterized by high stability, low cost, good y :nd it dmmle:ixgd by a strong, spicy mvm and odor as a result

scavenging activity, and easy procurement (Xu ot al , 2021). However, of
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Abstract: The aim of this study was to analyze in detail the phytochemical compaosition of amaranth
(AM]), red beet (RB]), and broccoll (BC]) microg and cold-p 1 juices and to evaluate the
antioxidant and sensory properties of the juices. The results showed the presence of varions phenolic
compounds in all samples, namely betalains in amaranth and red beet microgroens, while glucosi-
nolates were only detected in broccoli microgreens. Phenolic acids and derivatives dominated in
amaranth and broccoli microgreens, while apigenin C-glvoosides were most abundant in red beet
microgreens. Cold-pressing of microgreens into juice significantly altered the profiles of bioactive
compounds, Vartous isothiocyanates were detected in BC), while more phenolic acid aglycones and
their derivatives with organic acids (quinic acid and malic acid) were identified in all juices. Micro-
green juices exhibited good antioxidant properties, especially ABTS®" scavenging activity and ferric
reducing antioxidant power. Microgreen julces had mild acidity, low sugar content, and good sensory
acceptability and quality with the typical flavors of the respective microgreen species. Cold-pressed
microgreen juices from AMJ, RBJ, and BC] represent a rich source of bioactive compounds and can be
characterized as novel functional products.

Keywords: broccoli microgreens; amaranth microgreens; red beet microgreens; microgreen juices;
antioxidant activity; apigenin C-glycosides

1. Introduction

Microgreens are recognized as new crops and potential foods of the future [1]. They
represent a novel and promising source of highly valuable bicactive compounds with
health-promoting effects [2-6]. The most commonly grown and studied microgreens are
from the Brassicaceae and Amaranthaceae families with crops such as broccoli, cabbage,
kale, angula, red beet, chard, amaranth, ete. [1]. So far, the aforementioned microgreen
species have been mostly consumed in raw form or as culinary ingredients in dishes due to
their high content of bioactive compounds and specific flavor [7]. Previous studies have
shown that broceoli, amaranth and red beet microgreens are high in bicactive compounds

Foods 2024, 13, 757. hitps:/ /docorg/ 103390/ foods 1 05757

hitps:/ /www.mdpt com/ journal / foods

22



o _/"\ A Mihaglovic D er . (2023)
‘; AP | Notulae Batanicae Hora Agrobocanici Cluy-Napocs
— Valume 51, Issue I, Artcle number 13029 (&

P DOI10,15835 /nbha$ 1113029 P e, i

Heat treatment effect on tocopherols, total phenolics and fatty acids
in table olives (Olea europaca L.)
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Abstract

The olive fruies are rich source of oil, vitamins, minerals, organic acids and pigmenes. The fruits contain
high level of bioactive compounds. The aim of this study was to examine the effect of heat treatment on
tocopherols, total phenolics and antioxidant activity in green and black olives, as well as their farty acid
composition. The instrumental mechods used in this experiment were high performance liquid
chromatography  (HPLC). s chromatography with flame lonization detection  (GC/FID) and
spectrophotometric methods, The results revealed that the B+y-tocopherols content after the heat treasment
had the biggest reduction, which was 68,4% for green and 80.2% for black olives, Also, a significant loss of rotal
phenolic content was observed after hear treatment in green and black olives by 18.6% and 18.4%, respecrively,
as well as antioxidant activity (decrease up to 28.1%). The most abundane faery acids in green and black olives
were oleic (C18:1), palmitic (C16:0) and linoleic acid (C18:2). The changes in fatey acids composition during
the hear treatment oceurred mostly at the level of polyunsaturated fatey acids. especially linolenic acid (C18:3)
in black olives had the significant reduction (by 57.4%) in relation to the initial quantity.

Keywords: fatty acids GC/FID; HPLC: olive; tocopherols; total phenolics

Introduction

The olive (Ofea enropaea 1) is one of the oldest and most important fruit in Mediterranean councries,
which is grown for irs edible fruits (Boskou, 2006). As the fruit ripens it changes colour from green to bluish-
purple, and ar full marurity it cuens black (Boskow, 2006). The green colour of the fruiss comes from
chlorophyll, while the purple and bluish colour comes from anthocyaning. The black colour is foemed by the
axidation of phenolic compounds including oleuropein (Boskow, 2006: Omar. 2010). The chemical
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THE INFLUENCE OF CUTTING THICKNESS, SHAPE AND MOISTURE
CONTENT ON OIL ABSORPTION DURING POTATO FRYING

Dragana M. Paunovi¢', Jovana M. Markovi¢', Lazar P, Stridevi¢',
Vesna B. Vujasinovié®, Milica S. Stevanovi¢',
Aleksandra L. Cirkovié' and Biljana B. Rabrenovi¢'

'University of Belgrade-Faculty of Agriculture,
Nemuanjina 6, 11080 Zemun-Belgrade, Serbia
*University of Novi Sad, Faculty of Scicnces,

Trg Dositeja Obradovica 3. 21000 Novi Sad, Scrbia

Abstract: Potato chips and French fries are products which are often used in
the human dict. The aim of this study was to investigate the influence of cutting
thickness, shape and moisture content on palm olein uptake. as well as the quality
of the palm olein during the production of fried potatoes. Blanching operation was
conducted in water for 3 minutes at a temperature of 85°C, while the frying process
was conducted in palm olein for 3 minutes at a temperature of 165°C. The peroxide
value and free fatty acid content (% oleic acid) were determined by standard
analytical methods. The oil content in samples was determined by the standard
Soxhlet extraction (the reference method), The results showed that the potato chips
had approximately four times more oil uptake compared to potato sticks. The oil
content was significantly lower in blanched potato slices (by 43.3%) but
significantly higher in blanched potato sticks (by 53.5%) compared to unblanched
samples. The analyzed quality parameters of palm olein were within the allowable
value range. Based on the results obtained in this study, it can be concluded that the
thickness, surface area and moisture content of the potato had a significant effect
on eil uptake,

Key words: fried potato, palm olein, surface area, peroxide value, free fatty
acids content.

Introduction

The potato (Solanum wberosum) is a tuberous vegetable that is the most
commonly used in human nutrition, The reasons for its widespread use are that the
potato has a favourable economic factor, and it is available throughout the year
(Popovié-Djordjevié et al., 2018). In terms of nutrition value, this vegetable is a

"Correspording author: e-mail: draganapiagrit by sc.rs
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QUALITY PARAMETERS OF SUNFLOWER OIL AND PALM OLEIN
DURING MULTIPLE FRYING

Dragana M. Paunovi¢'", Mirjana A. Demin', Tanja S. Petrovié',
Jovana M. Markovi¢', Vesna B. Vujasinovié® and Biljana B. Rabrenovi¢'

'Universily of Belgrade, Faculty of Agricullure,
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Abstract: The refined sunflower and palm oils are used in the food industry
for the production of fried potatoes. Literary data have shown that palm oil had less
lendency to degradation than sunflower ol due to s fatty acid composition,
However, palm olein is a palm oil fraction and therefore has a differem
composition of fauy acids. The aim of this study was to investigate the quality of
the refined palm olein in relation to the refined linoleic type sunflower oil dunng
the production of fried potatoes. The oil samples were used for muluple frying
during the seven days (40 minutes per day at a temperature of 165°C). The
peroxide value and free fatty acid content (acid value) were determined by standard
analytical methods, The results showed that the peroxide value in sunflower oil and
palm olein increased by 75.0% and 77.8%, while the acid value increased by
50.0% and 26.8%, respectively, in relation to their initial values in the fresh oil
samples. Based on these results, it can be concluded that the palm olein was more
suitable for frying, However, this finding cannot be reported with certainty becanse
the quality of the oil depends on many more parameters, not only on those analysed
in this paper.

Key words: sunflower oil, palm olein, peroxide value, acid value.

Introduction

Potate frying is a widespread way of prepanng potatocs for human
consumption. The fried potatoes have a pleasant taste and a crunchy texture that
make them very popular with consumers. The most common methed of frying
potatoes is deep fryving in oil in the food industry as well as in the houschold. In
industrial conditions, frying oil is used for a long period of time before being

“Corresponding author: e-mail: draganap@agrifbg.ac rs
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STABILITY OF CAROTENOIDS IN PUMPKIN DURING THE DIFFERENT
HEAT TREATMENTS

Dragana M. Paunovic, Jovana M. Markovic, Evica R. Ivanovic, Biljana B. Rabrenovic, Sasa M.
Despotovié, Nebojia R. Banjac

University of Belgrade-Faculty of Agriculture, Nemanjina 6, 11080 Zemun-Belgrade, Serbia
draganap(@agrif bg.ac.ry

Pumpkin contains high content of carotenoids, the majority of which are alpha-carotene, beta-
carotene. alpha-cryptoxanthin, lutein/zeaxanthin and violaxanthin. The main beneficial effect
of carotenoids derives from their antioxidant activity, i.e. protecting cells against the harmful
effects of free radicals. The aim of this study was to determine the content of total pumpkin
carotenoids during cooking, baking in oven and microwave oven to examine how different heat
treatments affect the stability of the carotenoids. The standard spectrophotometric method was
used to determine the content of total carotenoids, measuring the absorbance of extracted
samples at a wavelength of 445 nm. Samples were extracted by petrolether. According to the
obtained results, the highest content of carotenoids was in raw pumpkin (172.93 ug/g dry
matter). then in an oven baked pumpkin (66.63 pg/g dry matter), then in a microwave oven
baked pumpkin (65.97 pg/g dry matter) and the lowest content of total carotenoids was
determined in cooked pumpkin (54.42 pg/g dry matter). These results indicated that different
heat treatments significantly affected the stability of carotenoids in pumpkin. The higher losses
were during cooking, while the losses of baking in the oven and microwave oven were similar.

Keywords: pumpkin, heat treatment, total carotenoids, spectrophotometry
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THE QUALITY OF SUNFLOWER OILAND PALM OLEIN DURING THE
PRODUCTION OF FRENCH FRIES

Dragana M. Paunovié', Mirjana A. Demin', Tanja 8. Petrovic', Jovana M. Markovic', Vesna B.
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The refined sunflower and palm oil are used in the food industry for the production of French
fries. Literary data have been shown that the palm oil had less tendency to degradation than
sunflower oil. due to its fatty acid composition. However, palm olein is a palm oil fraction and
therefore has a different composition of fatty acids, The aim of this study was to investigate
quality of the refined palm olein in relation to the refined sunflower oil during the production
of French fries. The oil samples were used for multiple frying during seven days (40 minutes
per day at a temperature of 165 °C). The peroxide number and free fatty acids content {acid
number) were determined by standard analytical methods. The results showed that the peroxide
number in sunflower oil and palm olein increased by 75.0% and 77.8%, while the acid number
increased by 50.0% and 26.8%, respectively, in relation to their initial values in fresh oil
samples. Based on these results it can be concluded that the palm olein was more suitable for
frving. However, this finding cannot be indicated with certainty because the quality of the oil
depends on many more parameters, not only of analyzed in this paper.

Keywords: sunflower oil, palm olein, peroxide number, acid number
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THE INFLUENCE OF DIFFERENT HEAT TREATMENT ON THE VITAMIN C
CONTENT IN PEPPER (CAPSICUM ANNUUM L.)

Dragana M. Paunovié!, Jovana M. Markevié!, Biljana B. Rabrenovié’,
Jovanka G. Laliéié-Petronijevié®, Jasmina R. Raji&, Tanja 8. Petrovié!

!Faculty of Agriculture, University of Belgrade, Belgrade, Serbia
“Academy of Technical Vocational Stdies, Belgrade, Serbia

*Correspanding author: draganapilogrif bg ac.rs

The pepper (Capsicum annuum L.) is a vegetable commonly used in the human diet. Due to its
exceptional sensory and nutritional properties, it is readily consumed both fresh and processed into
various ready meals, pickling, salads, dried spices, etc. There are a large number of cultivars of
peppers that differ in shape, size, color, aroma, degree of hotness, etc. The pepper is a rich source of
carotenoids, vitamins, mineral matter, carbohydrates, organic acids and aromatic components.
Numerous bioactive compounds found in pepper, such as vitamin C (ascorbic acid), contribute to its
high antioxidant activity.

The aim of this study was to determine the vitamin C content after different heat treatments
commonly used in the industrial processing of peppers, as well as in the household, The domestic
cultivar “Elephant ear” was subjected to tree different thermal treatments: 1) cooked in a closed and
opened dish, 2) roasting in microwave oven and on the hob, and 3) frying in sunflower oil, for 15
minutes, The content of vitamin C was determined using the indirect iodimetry method. The results
were expressed in mg/100 g dry basis (d.b.) and compared with the fresh pepper used as a control.
The content of vitamin C in the fresh sample was 129538 mg/100 g d.b., while in the peppers
cooked in closed and opened dish its value was 1007.58 and 615.17 mg/100 g d b, respectively, In
the pepper treated in the microwave oven and on the hob, the content of vitamin C was 494 51 and
1201.40 mg/100 g d.b., respectively, while its value in the fried sample was 443.65 mg/100 g d.b.
The highest loss of vitamin C was observed after frying treatment (65.75%), while the lowest loss
was recorded in the sample roasting on the hob (7.26%). in relation to the initial amount in
unprocessed pepper. Also, the results of vitamin C content indicate that its loss was higher when the
thermal treatment was performed in an opened than in the closed dish probably due to the increased
presence of oxygen that may intensify oxidation. However, the obtained quantity of vitamin C per
mg/100 dry basis of the tested samples 1s more than enough to ensure daily intake of vitamin C and
avoid its deficiency in the human diet.

Key words: Vitamin C, Pepper, Cooking, Roasting, Frytng.
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INTRODUCTION:

The quest for foods that have a health-promoting impact began many years ago as a functional food. Nowadays, the varieties
of food products and food ingredients are more about how they impact the heaith and well-being of consumers. Through-
out history, herbs have been used to add taste and/or preservation to foods. The creative use of herbs can make food much
more enjoyable, and not less healthy. Various herbal infusions can be added to beverage compositions to increase nutri-
tional qualities and heaith benefits while maintaining a sensory and pleasant balance throughout the fortification process,

OBJECTIVES:

The primary objective of the study was to develop and manufacture specialty drinks made from fruit juices and extracts of
medicinal and aromatic plants that had a high concentration of biclogically active chemicals and a high antiexidant activity,
Three types of soft drinks have been developed: those with potentially targeted physiologically beneficial effects on me-
tabolism, cardiovascular system, and body resistance, as well as those with medicinal and arematic herbs whose positive
healing effects have already been documented in previous research.

METHOD / DESIGN:

Fruit juices were made by mechanically processing mature fruits, that have not been fermented and have been preserved
only via physical methods. The plant material was dried in ambient conditions and ground shortly before extraction. A single
percolation method was used to create liquid plant extracts. Extracts of medicinal and aromatic herbs were mixed in combi-
nations with specific functional characteristics sensory acceptable and compatible with fruit blends. Total flavonoid content,
pelyphenols, and antioxidant capacity were determined.

RESULTS:

Plant extracts and fruit juices were first classified in terms of total phenols, and their antioxidant activity was assessed using
the FRAP and DPPH tests, The total antioxidant activity determined by the FRAP assay and the antioxidant activity deter-
mined by the DPPH test were correlated with the total phenol content. The number of phenolic compounds in tested herbal
extracts and fruit juices differs significantly at the level of statistical significance of p 0.05. Given that antioxidant activity is
directly proportional to phenolic component concentration, the FRAP and DPPH test both demonstrated statistically signif-
icant antioxidant activity.

12 Department of Food Technology and Blochemistry, Faculty of Agricufture, University of Befgrade. Seshia. Carresponding outhor: sdespot@agrifba.ocrs
13 Institute for Medicinal Plants Research Dy, Josif Pandic] Belgrade, Serbla
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Pumpkin (Cucurbita maxima) contains significant amounts of diverse phytochemicals,
including polyphenols (flavonoids, tannins) and carotenoids. Some of these compounds are
known antioxidants, capable of neutralizing harmful biological free radicals, thus protecting
health of living organisms. However, the numerous food-processing technologies decrease the
amounts of naturally occurring antioxidants, due to enzymatic and nonenzymatic oxidation
processes. The aim of this research was to determine the influence of different heat treatments
{cooking, baking in conventional and microwave oven) on the antioxidant activity of
phytochemicals present in the pumpkin,

The antioxidant activity was quantified spectrophotometrically, at the specific wavelengths,
utibzing standard colorimetric reactions. The total antioxidant capacity of the analyzed
samples was determined by phosphomolybdate method using ascorbic acid as a standard [1].
Antioxidant activity was measured by the inhibition of lipid peroxidation (FTC) [2] and free
radical scavenging (DPPH" [3], hydroxyl [4] and ABTS radical cation [3]) methods.

The highest total antioxidant capacity was found in a raw pumpkin sample (5.58+0.33 mg
AAE/g), while the lowest value was found in a sample of pumpkin baked in conventional
oven (2.8820.32 mg AAE/g). Inhibition activity against lipid peroxidation (IC«) was the
highest in raw pumpkin (16.72+0.73 pg/ml), and the lowest one was in conventional baked
pumpkin (8.49:0.31 pg/ml). Free radical scavenging activity measured by DPPH and
hydroxyl radicals (1Cs;) were the highest in raw sample (35.67+1,99 pg/ml) and (19.46+1.60
ug'ml), respectively, while the lowest values were in conventional baked pumpkin
(15.68£1.32 ug/ml) and (9.69+2.01 pg/ml), respectively. Antioxidant activity measured by
ABTS radical cation scavenging (ICso) was the highest in raw sample (41.63=0.61 pg/ml)
and the lowest value was found in a sample baked in conventional oven (21.32+0.45 pg/ml).
The results showed that different heat treatments significantly affected on antioxidant activity,
especially baking in conventional way, what makes it the least favorable process in this study.
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Abstract: Horseradish is a plant that belongs to the Brassicaceae family and is native to
southeastern Europe and western Asia. It is cultivated for its sueculent and spicy root, which
is used as o seasoning for meat, soups, seafood, ete, The horseradish root has o much higher
culinary snlue than the horseradish leaf, which is usually discarded with the rest of the above-
ground biomass and has no use in the food industry, However, the horseradish leafl can be
used in the diet in the form of salad or in the preparation of various dishes, to which it gives a
charneteristic spicy flavor. The biologienl activity of horseradish is expressed as antimicrobial,
insecticidal, anticongulant, and gastro-protective effects of isothioevanates, compounds formed
by the hydrolvsis of glucosinolates under the sction of the enzvme myrosinase, In addition, the
horsecadish leaf is rich in vitamin C, polyphenols, and flavonoids, which is why it is desirable
to press it to obtain juice that can be used in the food industry. Moreover, pressing leaves
behind o pomace that could also potentially be used in the food industry.  Therefore, this
research aimed to analyze the content of phenolic compounds and the antioxidant potential of
the horseradish leaves pomace, to achieve the full utilization of the plant and reduce hiomass
loss, Total phenolie content (TPC), total flavonoid content (TFC), total phenolic acid content
{TPAC), and antioxidant activity (DPPH, ABTS, and FRAP mecthods) were determined by
standard spectrophotometric methods, The results showed that the quantitative content of total
phenolic compounds, Havonoids, and phenolic acids in horseradish leaves pomace, after pressing
and obtaining juice, wax 782550 + 740.20 mg GAE/kg FW (fresh weight - FW), 9460.00 +
138.60 mg, CE/ kg FW and 8905.50 + 336.90 my CAE/kg FW, respectively. In the annlysis of
antioxidant activity, it was found that all three methods indicate the presence of antioxidant
potential of horseradish leaves pomnce, namely; 9.00 £ 0.70 mmol TE/kg FW (DPPH), 42.30
+ 3.80 mmol TE/kg FW (ABTS ) and 17,30 £ 0.60 mmaol TE/kg FW (FRAP). Based on
the obtained results, it can be concluded that horseradish leaves pomace contains significant
amounts of polyphenolic compounds and high antioxidant potentinl, making it o snitable raw
materinl for the food industry, both from the point of view of woaste prevention and potential
enrichment of food products to which it is ndded (as a easoning for salade and dehydrated
woups, ehe, ).

Keywords: harseradish leaves pomace; polyphenols; phenolic wcids: flaveneids; antioxidant
activity.
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ANTIOXIDANT POTENTIAL AND PHENOLICS CONTENT OF
HORSERADISH ROOT JUICE ENCAPSULATED WITHIN DIFFERENT
CARBOHYDRATE MATRICES

Jovana Markovié', Viktor Nedovié¢', Ana Salevié-Jeli¢!, Steva Levi¢', Verica Dordevié?,
Spasoje BeloSevi¢', Dragana Mihajlovi¢'

' University of Belgrade, Faculty of Agniculture, Belgrade, Serbia
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Horseradish is a plant grown for its succulent and spicy root, which presents a rich
source of antioxidants such as phenolic compounds, vitamin C, and isothiocyanates. Due to
its antioxidant properties, cold-pressed horseradish root juice could be an active ingredient in
functional foods, However, fresh juices undergo enzymatic and microbiological changes, so it
is necessary to preserve them. One of the approaches commonly used for this purpose is
encapsulation by spray-drying, which involves the entrapping of bioactive components within
carrier agents. This ensures the protection of the bioactive component from undesirable
external factors and its controlled release. Many studies have shown that the use of a
combination of maltodextrin and hydrocolloids as encapsulation carriers results in high-
quality encapsulates. So, the aim of this study was the encapsulation of horseradish root juice
and the charactenization of the obtained encapsulates as potential antioxidants in food
production.

Maltodextrin/guar gum (MD/GG) and maltodextrin/gum Arabic (MD/GA) were used
as carriers to encapsulate horseradish root juice by spray-drying. Total phenolic, flavonoid,
and phenolic acid contents (TPC, TFC, and TPAC, respectively) and antioxidant activity
(DPPH, ABTS, and FRAP methods) were determined by standard spectrophotometric
methods.

MD/GG and MD/GA with encapsulated horseradish root juice contained 1628 and
1568 mg gallic acid equivalents/100 g, respectively, of TPC; 264 and 253 mg catechin
equivalents/100 g, respectively, of TFC; and 3272 and 3397 mg caffeic acid equivalents/100
g, respectively, of TPAC. Results for the antioxidant activity (expressed as mmol Trolox
equivalents/ 100 g) of MD/GG and MD/GA were 0.8 and 0.7, respectively (DPPH); 6.9 and
7.6, respectively (ABTS); and 8.8 and 8.6, respectively (FRAP),

In conclusion, horseradish root juice encapsulated within carbohydrate biopolymers
contained significant amounts of phenolic compounds and high antioxidant activity, which
makes it a potential replacer for synthetic antioxidants in the food industry and opens the
possibility for further research on this topic.

Key words: horseradish root juice; encapsulation; carbohydrate biopolymers: phenolics;
antioxidant activity
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PHYSICOCHEMICAL CHARACTERIZATION OF SPRAY-DRIED
HORSERADISH ROOT JUICE ENCAPSULATED WITHIN
MALTODEXTRIN/ALGINATE

Jovana Markovié¢', Dragana Mihajlovi¢', Ana Salevié-Jeli¢', Steva Levié!, Verica
Dordevié. Spasoje BeloSevi¢', Viktor Nedovié'
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Spray-drying is one of the widely used techniques to extend the shelf-life and casier
handling of vegetable juices. However, the high temperatures in the spray-drying chamber
may cause the degradation of the bioactive components of the juices. Also, the enzyme
activity and sugar content of fresh juices can lead to difficulties in drying and resulting in
powders with unfavorable physicochemical properties. To overcome these problems, juices
can be encapsulated within various biopolymers. Carbohydrates, maltodextrin, and alginate
were used as carriers for the spray-drying encapsulation of bioactive components of various
plant juices and extracts. To our knowledge, there are no reported studies on the
encapsulation of horseradish root juice within these carriers. Therefore, this study aimed to
investigate the influence of the maltodextrin/alginate carrier mixture on the physicochemical
properties of the horseradish root juice preserved by the spray-drying encapsulation
technique.

Root juice powder without a carrier (C, control sample) and maltodextrin/alginate

encapsulates of root juice (MD/AL) were prepared by spray-drying. The powders were
analyzed using standard analytical methods to determine the moisture content, water activity,
hygroscopicity, oil halding capacity, bulk, and tapped density.
Moisture content, water activity, and hygroscopicity were lower in MD/AL (7.8%, 0.28, 22.9
/100 g) than in C (10.2%, 0,32, 24.4 g/100 g). MD/AL had a higher oil holding capacity (1.4
g oil/g) compared to C (1.1 g oil/g). The values for bulk and tapped density were for MD/AL
0.5 and 0.7 g/cm® and C 0.6 and 0.7 g/cm?, respectively.

Finally, the encapsulation of horseradish root juice in maltodextrin/alginate resulted in
powders with significantly better physicochemical properties than spray-dried horseradish
root juice without carrier. Based on this study. it can be concluded that the encapsulation
process has great potential for the preservation of vegetable juices and provides many
perspectives for further research and application in food products.

Keywords:  spray-drying;  encapsulation:  maltodextrin/alginate:  physicochemical
characterization: horseradish root juice
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BROCCOLI MICROGREENS-APPLE JUICE AS NOVEL BEVERAGES:
TOTAL PHENOLIC, FLAVONOIDS AND ANTIOXIDANT ACTIVITY

Spasoje BeloSevi¢', Danijel Milin¢i¢', Ana Salevi¢-Jeli¢!, Jovana Markovi¢!, Steva
Levié!, Mirjana Pesi¢', Stefan Marjanovi¢!, Verica Dordevié? and Viktor Nedovié!
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Recently, microgreens have been recognized as a potential food of the future, and
their application in the formulation of new products has been scarcely investigated. Only a
few studies promote the use of microgreens and sprouts in the formulation of novel products,
primarily beverages. The most often cultivated, analyzed and used microgreens are from the
Brassicaceae family, because they present a good source of bioactive compounds, primarily
glucosinolates, isothiocyanates and phenolic compounds. However. products from these
microgreens species have a typical flavor, with herbaceous, grassy and sulphurous notes,
often repulsive to consumers. Therefore, this study aims to examine total phenolic (TPC) and
flavonoids (TFC) content, as well as antioxidant propertiecs (ABTS™ and FRAP) of novel
sensorially acceptable broccoli microgreens-apple juice (BC-Al). Previously produced cold-
pressed broccoli microgreens and apple juices were mixed in the ratios 51% and 49%
respectively, and further analyzed by well-known spectrophotometric methods such as Folin-
Ciocalten’s (TPC) and aluminum chloride (TFC) methods, as well as methods based on
radical scavenging (ABTS™) and ion reducing (FRAP) activities for evaluation of antioxidant
properties. Results for the TPC and TFC of BC-AJ were 109.78 = [.08 mg GAE/100 mL and
64.68 £ 2.25 mg QE/100 mL, respectively. Furthermore, novel BC-AJ had a good ability to
scavenge ABTS™ radicals (162.90 + 4.42 mg TE/100 mL) and a tendency to reduce [Fe' -
(TPTZ):)" complexes (258.50 + 3.26 mg TE/100 mL), probably due to the most diverse of
phenolic compounds originated from broccoli and apple. Finally, broccoli microgreens-apple
juice has a high content of phenolic compounds and good antioxidant properties, so it can be
considered as a potentially functional beverage, but future research that includes additional in
vitro and in vive studies is necessary.

Keywords: broccoli microgreens-apple juice; cold-pressing: total phenolic content; total
flavonoid content: antioxidant activity
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Amaranth microgreens represent a rich source of betalains and phenolic compounds,
which show a broad range of positive effects on human health. However. these
biocompounds are very sensitive and easily degraded, which often limits their application and
bioaccessibility. For the above reasons, natural extracts and juices are most often
encapsulated using different carriers, which protect and control the release of bioactive
compounds. The aim of this study was to encapsulate cold-pressed amaranth (Amaranths
tricolor L.) microgreens juice using maltodextrin (AMD) and inulin {AIN) as carriers and to
investigate total phenolic content (TPC), total flavonoid content (TFC) and antioxidant
properties (ABTS" and FRAP) of obtained spray-dried powders. To the best of our
knowledge, this is the first report on the encapsulation of amaranth microgreens juice. Before
analysis, both powders were reconstituted in Milli-Q water (5% solutions) and analyzed using
well-known spectrophotometric methods. The results are expressed in mg equivalents (gallic
acid, quercetin, Trolox) per 100 g encapsulates. The obtained values for TPC and TFC for
AMD were 291.7 3.0 mg GAE/100 g and 291.3 + 2.5 mg QE/100 g, while values for AIN
were 356.9 + 1.0 mg GAE/100 g and 289.6 + 3.8 mg QE/100 g. The results of antioxidant
activity were as follows: 546.3 £ 12.6 mg TE/100 g (AMD) and 7452 4 3.1 mg TE/100 g
(AIN) for ABTS™ and 713.3 = 8.4 mg TE/100 g (AMD) and 905.1 = 4.5 mg TE/100 g (AIN)
for FRAP. Finally, maltodextrin and inulin can be successfully used for the encapsulation of
bioactive compounds of amaranth microgreens. In addition, both powders show good
antioxidant properties and can be used in the food industry as potentially novel additives or
supplements.

Keywords: amaranth microgreens juice: encapsulation; inulin: maltodextrin; antioxidant
activity
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Encapsulation is a process that implies the active compounds are enclosed in a wall material using
various techniques, creating a barrier that protects the active ingredients from unfavorable
environmental conditions. The most commonly encapsulated active compounds derive from plant
extracts and juices. Broccoli microgreen juice as a source of active compounds for encapsulation
has not been used so far, The aim of this study is the encapsulation of broccoli microgreen juice
(BCJ) in maltodextrin as wall material by spray drying technique and the characterization of the
obtained powder in terms of phytochemical composition and antioxidant activity. The
spectrophotometric assays were used to determine the content of total phenolics (TPC). flavonoids
(TFC) and antioxidant activity (AA) (ABTS™, DPPH™ and FRAP). The TPC. TFC, and AA were
expressed in mg equivalents (gallic acid, quercetin, and Trolox, respectively) per 100 g of the
encapsulates. The values determined for TPC were higher than those for TFC. Regarding
antioxidant activity, the results followed the order FRAP=ABTS > DPPH', It should be noted that
the antioxidant potential expressed by the encapsulated BCJ varied due to different mechanisms of
the employed antioxidant assays. In summary, broccoli microgreen juice encapsulated in
maltodextrin showed a high content of phenolic compounds and good antioxidant activity and can
be defined as a novel food ingredient. In addition, future studies should focus on the addition of
encapsulated broccoli microgreen juice in food products and the charactenization of such products.

Keywords: encapsulation; spray drying; microgreen juice; phytochemical composition; antioxidant activity

Acknowledgments: This work was supported by the Ministry of Science, Technological Development and
Innavation of the Republic of Serbia (grant number 43 1-03-47/2024-01/2001 16).

38

53



UNIFo0d2024 Conference

28029 June 2024 University of Belgrade

3" International UNIfood Conference

UNGFOOD

ENCAPSULATED HORSERADISH LEAFJUICE: APOTENTIALALTERNATIVE
TOSYNTHETICANTIOXIDANTS IN MAYONNAISE PRODUCTION

Jovana M. Markovié, Ana 8. Salevié-Jelié, Spasoje D. Belofevié, Lazar D. Pejié, Biljana B. Rabrenovic,
Steva M. Levié, Viktor A. Nedovié, Dragana M. Mihajlovi¢

University of Belgrade, Faculty of Agriculture, Belgrade, Serbia

‘Corresponding author: jovana, markoviciagrif be.ac.ry

Horseradish leaf is an under-researched source of phenolics with pronounced antioxidant potential,
Due to the high biological activity of fresh horseradish juices, it is desirable to encapsulate them by
spray-drying, a cost-effective one-step process suitable for scaling up production. The potentially
harmful effects of synthetic antioxidants have led to an increasing demand for antioxidants from
natural sources to maintain the oxidative stability of lipid-rich products. Therefore, this study aimed
to compare the effect of encapsulated, spray-dried horseradish leaf juice within
maltodextrin‘alginate (MD/AL) and maltodextrin/gum Arabic (MD/GA) with the effect of a
conventionally used synthetic antioxidant ethylenediaminetetraacetic acid (EDTA) on the
mayonnaise oxidative stability, quality, and sensory properties,

Sunflower oil (75%), egg yolk (3%), vinegar (3%), sugar (3%), and salt (1%) were used for
mayonnaise production. The water content (15%) was reduced by adding encapsulates (in an
amount to achieve a total phenolic content of 400 mg gallic acid equivalents/kg mayonnaise). The
mayonnaise containing EDTA was used as a positive control. Based on an accelerated oxidative
stability test, MD/AL and MD/GA were found to be more effective than EDTA in delaying the
mayonnaise oxidation, by prolonging the induction period (by 39 and 32%, respectively). The
mayvonnaise quality during the eight-week storage period was determined by measuring the pH and
acid values. The horseradish encapsulates also improved the product quality with a higher pH (by
0.5-1.5%) and lower acidity (by 21.4%) after storage compared to the positive control. A nine-point
hedonic scale was used for the sensory analysis of the mayonnaises. The overall acceptability of the
mayonnaises followed the order: MD/ALZEDTA>MD/GA, with scores above 7 ("like
moderately").

Finally, horseradish leaf juice encapsulates positively affected the oxidative stability, quality, and
sensory properties of the mayonnaise, indicating the great potential of these natural antioxidants as
a substitute for synthetic ones in the food industry.

Keywords: korsevadish leaf juice, encapsulation, anttoxidant activity, mayonnaise, oxidative stability
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Red beet microgreen juice is considered a novel functional beverage due to its content of bioactive
compounds, including the color pigment betalain and flavonoids. Considering the sensitivity of
these bioactive compounds, it is necessary to protect them by encapsulation within carriers to
extend their shelf life. The aim of this study was to apply the spray drying technique for the
encapsulation of red beet microgreen juice in inulin (RIN) and maltodextrin (RMD) carriers and to
determine the effects of spray drying on the morphology and physical properties of obtained
encapsulates. The morphological propertics of the obtained encapsulates were examined by
scanning electron microscopy (SEM), while the moisture content, tapped and bulk density and color
were determined by standard methods. The RMD was characterized by a small particle size with the
presence of typical spherical particles and pseudo-spherical particles with irregular surfaces due to
rapid evaporation at high temperatures in the spray drying chamber. In contrast to RMD, RIN had
larger particles with a high degree of agglomeration as inulin is a larger molecule and more
hygroscopic than maltodextrin, The moisture content of the encapsulates was below 10 %, with the
higher bulk density of RIN compared to RMD. Regarding the color of the encapsulates, those in
maltodextrin showed a higher brightness and saturation than the encapsulates within inulin. In
summary, inulin and maltodextrin provide good morphological and physical properties and can be
used for the encapsulation of red beet microgreen juice. However, further studies should include a
detailed phytochemical characterization of the encapsulates,

Kevwords: red beet microgreen fuice, inulin, maltodextrin, scanning electron microscopy, moisture conient
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Horseradish is mainly used in the food industry for its succulent and spicy roots, while the
horseradish leaves are usually disposed of with the above-ground biomass. The cold pressing of
horseradish leaves produces a juice that is rich in bioactive compounds with pronounced
antioxidant potential. However, due to its high water content and biochemical reactivity, it is prone
to degradation. The bioactive compounds of horseradish leaf could be protected from undesirable
external factors by spray drying encapsulation within maltodextrin‘alginate (MD/AL) and
maltodextrin/gum Arabic (MD/GA) carriers. Therefore, the aim of this study was to encapsulate
horseradish leaf juice within these camiers and to evaluate the physicochemical,
spectrophotometric, and chromatographic properties of the obtained encapsulates. Using standard
analytical methods, lower values for moisture content, water activity, solubility, oil holding
capacity, and encapsulation yield were obtained for MD/AL than for MD/GA encapsulates.
Standard spectrophotometric methods were used to characterize MD/AL and MD/GA encapsulates
in terms of total phenolic content (5241.25 and 4849.00 mg gallic acid equivalents/100 g), total
flavonoid content (4640.67 and 4159.99 mg catechin equivalents/100 g), total phenolic acid content
(500834 and 7013.20 mg caffeic acid equivalents/100 g), and antioxidant activity (mmol Trolox
equivalents/100 g: 0.88 and 0.44 (DPPH), 58.67 and 63.20 (ABTS); and 15.78 and 13.71 (FRAP),
respectively), Using an ultra-high-performance liquid chromatography system, coupled with a
quadrupole time-of-flight mass spectrometry, a total of fourteen phenolic compounds were
quantified after extraction from the encapsulates. The chromatographic analysis also confirmed the
higher total content of all identified phenolic compounds in MD/AL (1896.87 mg/kg) than in
MD/GA (1761.27 mg/kg). The obtained results highlight encapsulated horseradish leaf juice as an
underestimated and underexplored source of phenolic compounds with high antioxidant potential,
whose application in the food industry could valorize crop side streams and reduce synthetic
antioxidant usage,

Kevwords: horseradish leaf, encapsulation, spray drying, phenolic compounds, antioxidant activily
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Cold-pressed horseradish leaf juice processing resulls in farge quantities of pomace as a by-product,
which is usually disposed of as waste. However, the pomace contains various antioxidant compounds
that can be recovered and potentially used in the food industry. To reduce enzymatic and
microbiological activity and achieve a more favorable form for addition to food, it is preferable to dry
the fresh pomace. One of the most suitable drying techniques for the preservation of bioactive
compounds is freeze-drying, which is performed under mild, non-thermal conditions. Therefore, this
study aimed to obtain freeze-dned horseradish leaf pomace and to investigate the physicochemical
properties of this by-product along with its potential as a source of phenolic compounds by
spectrophotometric and chromatographic analysis, The freeze-drying process was performed under
the following conditions: at a temperature of -40 °C and a pressure of 0.12 mbar for 48 h. In addition
to the significantly reduced moisture content, low values for water aclivity and hygroscopicily were
determined for the freeze-dried horseradish leaf pomace using standard analytical methods.
Spectrophotometric methods were used to characterize the ethanolic (80% viv) pomace extract, and
high values were obtained for total phenolic, flavonoid, and phenolic acid contents as well as
antioxidant activty (determined by DPPH, ABTS, and FRAP methods). Using an ultra-high-
performance liquid chromatography system, coupled with a quadrupole time-of-flight mass
spectrometry, a total of ten phenolic compounds were quantified after extraction from the freeze-dried
powder. Phenolic compounds from the classes of flavonoids and phenolic acids were detected, with
the kaempferol derivatives dominating quantitatively. The obtained results highlight freeze-dried
horsaradish leaf pomace as an underexplored source of antioxidant compounds whose addition to
food products could reduce the amount of oxidation-caused waste.

Keywords: harseradish leaf pomace, freeze-drying, phenolic compounds, antioxidant activity, waste
reduction
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Due to the high biological activity of fresh horseradish leaves, it is desirable fo press them to obtain
juice that can be used in the food industry. In addition, a pomace rich in phenolic compounds with a
pronounced antioxidant activity remains as a by-product of pressing. The potentially harmful effects of
synthetic antioxidants have led to an increasing demand for antioxidants from natural sources to
maintain the oxidative stability of lipid-rich products. Therefore, this study aimed to analyze the effect
of adding freeze-dried horseradish leaf pomace on the mayonnaise's oxidative stability and quality
during an eight-week storage period. The mayonnaises were produced using the following
ingredients: sunflower oil (75%), egg yolk (3%), vinegar (3%). sugar (3%), and sall (1%). The water
content (15%) was reduced by adding freeze-dried pomace (in an amount giving a total phenolic
content of 400 mg gallic acid equivalenis’kg mayonnaise). The control mayonnaise was prepared
without adding horseradish pomace. The fotal oxidation value, calculated as the sum of the primary
and secondary oxidation products, was higher in the control sampile after eight weeks of storage than
in the mayonnaise containing horseradish pomace. Based on an accelerated oxidative stability test,
the horseradish pomace proved to be very effective in delaying mayonnaise oxidation by prolonging
the induction period compared to the control sample. The horseradish pomace also improved the
product quality with a higher pH value after storage compared to the control. In conclusion, freeze-
dried horseradish leaf pomace positively affected the oxidative stability and quality of mayonnaise,
indicating the great potential of this natural antioxidant as a substitute for synthetic ones in the food
industry, Furthermore, this study promotes the circular economy by providing insights into the
assessment valorization of horseradish leaf pomace regarded as agricultural biowaste.

Keywords: horseradish leal pomace, freeze-drying, antioxidant activity, mayennaise, oxidative
stability
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Encapsulation is a process that is used in a variety of industries, including the food industry. There
are many reasons for using encapsutation in the food industry, such as to protect an active compound
from unfavorable environmental conditions, mask undesirable sensory properties, improve the
stability of the encapsulated compound, facilitate handling, and improve physicochemical properties.
Broccoli microgreen juice requires an encapsulation procass because it contains various bioactive
compounds, including phenolic compounds and sulfur compounds, which act as antioxidants. The aim
of this study was to determine the morphology and physical properties of spray-dried, non-
encapsulated broccoll microgreen juice (control powder) and encapsulated broccoli microgreen juice
within maitodextrin (BMD) and inulin (BIN). The bulk and tapped density, moisture content, and color
of the obtained powders were determined using the standard methods, while the morphological
properties were determined using scanning electron microscopy (SEM). The control powder had a
higher moisture content and a lower powder yield compared to the encapsulated powders. On the
other hand, the obtained encapsulated powders had a higher bulk density than the control powder
without any carrier, indicating better physical properties. In contfrast to the BIN powder, the BMD
powder exhibited higher values for brightness (L*). In terms of morphological properties, the control
powder exhibited irregular particles in the form of agglomerales, indicating the stickiness of the
powder. Unlike the control powder, all obtained encapsulated powders with carriers (BMD and BIN)
had no agglomerates, resulting in lower stickiness. In addition, the BMD powder had spherical
particles with a concave and rough surface, while the BIN powder had a smaller particle size with an
imegular shape and wrinkled surface. In summary, the obtained encapsulated powders have good
morphological and physical properties and can be further investigated for application in the food
industry.

Keywords: encapsulation, broccoli microgreen juice, scanning electron microscopy, bulk density,
tapped density
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Red beet microgreen juice is a rich source of bioactive compounds with health-promoting properties
that are important for human diets. It may be considered a healthy beverage due to its high
antioxidant activity related to phenolic content. However, these compounds are sensitive and easily
degradable, while red beet juice has an unpleasant, astringent, and earthy taste. The encapsulation
process has recently been successfully used to protect bioactive compounds from harmful
environmental influences and to mask the unpleasant taste of juices. This study aimed to encapsulate
red beet microgreen fuice within maltodextrin and inulin using spray-drying and to characterize the
obtained encapsulates in terms of phenolic compounds and antioxidant properties. Total phenolic
content (TPC) and antioxidant activity (AA) (ABTS'™ and FRAP) were determined by
spectrophotometric methods, and phenolic compounds were assessed using an ultra-high
performance liquid chromatography (UHPLC) system coupled with quadrupole time-of-flight mass
spectrometry (Q-ToFMS). The TPC, AA, and phenolic compounds were expressed in mg equivalents
of gallic acid, Trolox, gentisic acld, coumaric acid, and apigenin, respectively per 100 g of the
encapsulates. Considering the results obtained, both encapsulates from red beet microgreen juice
exhibited a high content of phenolic compounds, including various phenolic acid and apigenin
derivatives, as well as good antioxidant activity. In our study, the encapsulates with inulin had a higher
TPC than those with maltodextrin. There was a similar trend for antioxidant activity wherein the
encapsulates with inulin showed stronger antioxidant activity determined by ABTS™ and FRAP
assays than those with maltodextrin. Conceming the results of the UHPLC Q-ToF MS analysis,
several phenolic acid derivatives such as hydroxybenzoic acid, hydroxybenzoic acid hexoside, and
dihydroxybenzoic acid pentoside were detected in the encapsulates, while various apigenin C-
glycoside derivatives predominated among the flavonoids. In summary, the obtained encapsuiates
can be used as potential functional additives.

Keywords: encapsulation, spray-drying, inulin, maltodextrin, antioxidant activity, phenolics
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AQUAPONIC SYSTEM IN THE CULTIVATION OF
MICROGREENS AND SPROUTS: A REVIEW
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Abstract: Aquaponics is a novel system for the simultaneous cultivation of
plants and fish, developed in response to the uncontrolled use of chemical
fertilizers in plant production and the waste generated by aquaculture. In this
closed-loop system, ammonia-rich fish waste is converted into nutrients by
nitrifying bacteria, serving as fertilizer for plants, while the plants help purify
water for the fish by removing waste products and excess nutrients. Through
waste reduction and maximized resource efficiency, aquaponics exemplifies
the circular economy in agriculture and food production. Microgreens and
sprouts are young seedlings that only need a few weeks to grow in different
substrates and systems. They are appreciated for their appearance, flavor,
and higher concentrations of bioactive compounds compared to mature
plants. Their short growing time and low nutrient requirements make them
ideal for cultivation in all modern agricultural practises, including
aquaponics. This review focuses on the application of aquaponics for
cultivating microgreens and sprouts. So far, only one study has investigated
the cultivation of microgreens in aquaponics, compared to more extensive
research on hydroponics and sprouts. Growing arugula microgreens in an
aquaponics system with goldfish positively impacted microgreens’ growth
rates, while sprout production exhibited higher levels of vitamin C, protein,
and soluble sugars, as well as improved germination rates, weight, and
height. Lettuce and rocket were successfully grown using trout wastewater
as a nutrient source, enhancing yield and quality while promoting water
efficiency and fertilizer savings compared to conventional production. The
main limitation of the aquaponics system for growing small plants such as
microgreens, sprouts, and baby leaves is the potential microbial
contamination from the recirculating nutrient water. Overall, the aquaponics
system is an emerging technology for growing microgreens with reduced use
of natural resources while positively influencing growth parameters and
phytochemical content.

Keywords: Aquaponios. Clroular economy, Micragreens, Plant and fish cultivation,
Sprouts
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APPLICATION OF COLD PRESSING PROCESS TO DEVELOP

POTENTIAL FUNCTIONAL AND SENSORY ACCEPTABLE RED

BEET MICROGREENS-APPLE BEVERAGE: TOTAL PHENOLIC
CONTENT AND ANTIOXIDANT PROPERTIES

Spasoje Belosevi¢, Danijel Milin¢i¢, Ana Salevi¢-Jeli¢, Steva Levi¢, Jovana
Markovi¢, Stefan Marjanovié, Verica Dordevi¢, Mirjana Pesi¢ and Viktor
Nedovié

Abstract: Cold-pressed juices are consumed worldwide due to their
beneficial effects on human health, which are related to phytochemical
content. Wheatgrass sprout juice is the most popular cold-pressed juice
consumed in its raw state and used to treat chronic diseases. Microgreens
resemble sprouts and have a higher content of bioactive substances
compared to mature plants. Recently studies have investigated the use of
microgreens in some food technology processes such as cold-pressing.
Moreover, cold-pressed red beet microgreens juice has a high content of
phenolic compounds and betalains and good antioxidant properties.
However, the specific taste of microgreen juices such as grassy, astringent
and earthy taste is not generally accepted by consumers. Therefore, there is
a need to obtain a sensorially acceptable healthy juice with a high content of
health-promoting compounds. The aim of this study was to develop a cold-
pressed red beet microgreen-apple juice and to evaluate the total phenolic
content and antioxidant activity. The red beet microgreen and apple were cut
and pressed in a cold-press juicer and then mixed in a ratio of 51% to 49%,
respectively. The total phenolic content (TPC) and antioxidant activity were
determined using the Folin-Ciocalteu's reagent and the assay based on
radical cation scavenging (ABTS++), respectively. The sensory test was
evaluated with a 9-level hedonic scale. The developed red beet microgreen-
apple juice showed a high TPC and a good ability to scavenge ABTSe+ radical
cations. In terms of sensory evaluation by consumers, the newly developed
juice showed good overall acceptance. In conclusion, red beet microgreens-
apple juice has a high content of health-promoting compounds and good
antioxidant activity, so it can be considered as potential functional beverage,
but future research is needed, including additional in vitro studies.

Keywords: Cold-pressing, Red beet microgreens-apple Juice, Bioactive compounds
content, Antioxidant aotivity
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Mosphe npeacranba OOraT HIBOP BIHTAMIHA, MHHEPANHHX MATEPH|A H AHJETHIX BIAKaHa, a
ACFYMHHO3E CAAPKE W 3HAYAJHC KOMHHHHC TNPOTEHHA BHCOKE OHOMOWKE BPEIHOCTH.
Konsymupamem ceexer nospha obesbeljeti je vHoc OpojHnx GHOaKTHBHIX KOMIOHEHTH Koje
HMajy no3uTHBaH edieKaT Ha JbyAcko 3apasbe. Melytiam, selinna nospha ce mopa Ha Heku
HAYHH TNPepaguTi, ¢ UbeM nosehama HCKOPHCTHBOCTH It CBAPJLHBOCTH, Ka0 H 100Hjama
noTpedHuX TeXHONOIKNX KapakrepucTuka. [lpn Tonaorsoj obpant Josain 10 aerpajaimje
TEPMONADILTHIX KOMITOHEHTH, WITO Yy OCHOBH 3Ha4n jia fie ce npy onepaiujama bnaHimspama
I KVBAHA, VONEA CKCTPAKILGE, CMamimil caapsaj XuapoconyOununx suramusa (I, B-
Kommieke), 2 za he ce npm onepaunjama npikema CMamHTH CaApiKaj JHNOCONYOHIHHX
sirramitaa (A, J1, E, K). Ha crabuanoct suramMiia mpy mpepann, OCHM TeMrepaType, yTisy
i pH BpemnocT, caapxaj MHHEpAnHHX MaTepija, NPHCYCTBO KiceoHika u aejerso UV
jpadersa. KaporeHommi cy rpyna XeMHjcKiux jeIbena koja npejicrasmnajy Oojene nirmenTe
nospha 1 soha (MpKBa, mapajajs, THKBA, NANPHKA B Ap). ¥ OBY rPVIy cnagajy o jeanmemna
KOj& HMA]y NPOBHTAMMHCKY AKTHBHOCT, 04 KOJUX j¢ Haj3naqajuign B-kapores, nposiramms
piramiia A, Yrephero je aa ce caapial YKYUHIX KapOTCHOWIA V THKBH, (OABPrHYTO]
PAITHUHTHM HAYHHHMA TONIOTHE OOpate, 3HAYaJHO CMabHO Y 0AHOCY Ha CHpoBY (3a 61,5 —
68.5%), a na je npu onepaunju Kysamwa ryoutak nisocuo 7 — 10% suwe y oaxocy Ha
TONAOTHY 00pany y KOHBEHIOHANHO) 1 MuKpoTanacHoj nehunun. Tokom Tonaorne obpane
nospha gemasajy ce oiapeheHe npoMeHe o Ha jerHum Brakuima. Vispheno je ja ce
Kysano nosphe nakwe o Opske Bapi y 0aHocy Ha cuposo. Tpi KyBamy Kynyca H MpKse,
AHTHHH M XCMHLEIYI033 OCTaJy HCMPOMCEHCHN, JOK €C 3HAYajHA NMPOMCHA JCImaBa Ha
Henys103n H nexktiuHy. TormorHom obpanom mospha y BAXKHO] CPeAMHM, I0NA3M 10
AemiMHYHE XHAPONH3Ie MONeKyla TNpOTONeKTHHA, HacTaje mneKkTHH, Koji nosehasa
BHCKO3NTeT pacTBopa. Brakna, Koja cy HEpacTBOP/BHBA Y BOAH, TeHMHYHO Ce painaxy, a
HOCAEANNUA OBIX NPOMEHA J& OMEKIIaname 1104083, TTOPea NPOMEHE KOHZHCTEHLIE, TOKOM
npepaie nospha, oasujajy ce u OpojHe XeMHICKE PeaKuje eHIMMCKOT ¥ HEEeHIMMCKOr
NOTAMILHBAILE, KOJe A0NpuHOCe npomenn Goje, vkyca w aupuca npowssoma, [Mpema
AOCTYITHAM AHTEPATYPHHM NOAALUIMA, TOTUIOTHA 00paa He MOpa HY/KHO 4 3HAYH CMABeHEe
HYTPHJEHATA Y HAMHPHHLM, @ CAMUM THM I HYTpHTHBHE BpeanocT, Hansme, yTepheno je na
ce TonaotHom obpanom napasajsa nosehasa GHOJOWIKA AOCTYNHOCT JAMKONEHa, a Ja ce
HAKOH WIAKHE TONNoTHe obpane cnanaha nosehasa canpaaj Kanunjyama,

Kabyune peum: nosphe, Tonnorsa obpana, BHTAMMHI, KAPOTCHOMIM, JMjCTHA BIAKHA,
MOTAMEBHBAE.
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Changes of nutritional and sensory properties during vegetable processing

Dragana Paunovi¢™'. Jovana Markovic'

"Faculty of Agriculture, University of Belgrade, Nemanjina 6, 11080 Zemun, Serbia
*e-mail: draganap@agrif bg.ac.rs

Vegetables are a rich source of vitamins, mineral matter and dietary fibers, and leguminoses
in addition contain significant amount of high biological value proteins. Consumption of
fresh vegetables ensures the intake of numerous bioactive compounds that have benefits for
human health. However, most vegetables must be processed in some way, with the aim of
increasing bioavailability and digestibility, as well as obtaining the necessary technological
characteristics, Thermolabile compounds degrade during heat treatment, which basically
means that the content of water-soluble vitamins (C, B-complex) will be reduced during
blanching and cooking operations, due to extraction, and that the content of fat-soluble
vitamins (A, D, E, K) will be reduced during frying process. Besides temperature, the
stability of vitamins during processing is also affected by pH value, mineral matter content,
the presence of oxygen and the effect of UV radiation. Carotenoids are a group of chemical
compounds that represent colored pigments of vegetables and fruits (carrots, tomatoes,
pumpkins, peppers, etc.). This group also includes compounds that have provitamin activity,
among which the most important is B-carotene, the provitamin of vitamin A. It was found that
the content of total carotenoids in the pumpkin, subjected to various heat treatment methods,
significantly decreased in relation to unprocessed one (by 61.5 — 68.5%). Also, during the
cooking the loss of carotenoids was increased (7 10%) in relation to baking in a
conventional and microwave oven. During the heat treatment of vegetables, certain changes
also occur in dictary fibers. It has been determined that cooked vegetables are casier and
faster to digest than raw ones. During cooking cabbage and carrots, lignin and hemicellulose
remain unchanged, while a significant change occurs in cellulose and pectin, By cooking of
vegetables, partial hydrolysis of protopectin molecules occurs, resulting in the pectin
formation, which increases the viscosity of the solution. The fibers, which are insoluble in
water, partially decompose, resulting in the fruits softening. In addition to the change in
consistency, during the vegetable processing, numerous chemical reactions of enzymatic and
non-¢nzymatic browning occur, which contribute to the change of color, flavor and aroma of
the product. According to the available literature data, heat treatment does not necessarily
mean a reduction of the nutrients in food, and thus the nutritional value decrease. Namely, it
was found that applied heat treatment increases the bioavailability of lycopene in tomatoes,
also increases the calcium content in spinach.

Keywords: vegetable, heat treatment, vitamins, carotenoids, dietary fibers, browning.
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