N3b0PHOM BERY
IHOJbONIPUBPETHOI' PAKVYJITETA
YHUBEP3UTETA Y BEOI'PALY

VY ckiany ca 3akoHOM O Haynu W ucTpaxuBamuma (“Cuyxbenu rmacauk PC” 6p. 49/2019) u
[IpaBUITHUKOM O CTHIIAKy HMCTPAXUBAYKUX W HaydyHHX 3Bama (“CiyxOenu racHuk PC” Op.
159/2020 u 14/2023) u Ha ocHoBy omiyke M306opuor Beha IlossompuBpenHor daxynrera
Vuusepsurera y beorpamy 6p. 400/2-7, 28.11.2024. roaune, umenoBanu cMmo y Komwmcujy 3a
crpoBoleme MOCTyIKa CTUlIaba 3Baba, MOJHOLICHa U3BEIITAja U OLEHE HAyYHOUCTPAKUBAUKOT
pana KaHIuIaTKumbe JoBaHe MapkoBuh, MacTep MHXKemepa TEXHOJOTHje, 3a M300p y 3Bambe
UCTpa)KMBau CapaJHUK y oOJacTu OMOTEXHUYKUX HayKa, TpaHa — MpexXpaMOeHO MHKEHEPCTBO,
Hay4Ha JUCIUIUIMHA — TEXHOJIOTHja OMJPHHMX MPOM3BOAA, YXKa HaydHA JUCIUILUIMHA — METOJE
KOH3EpBHCamba.

Ha ocHoBy yBWma y JocraBibeHy MAOKyMmeHTanwjy, Komucuja y cacraBy: ap J[parana
Muxajnosuh, penosuu npocdecop Ilosmonpuspennor dakyntera YauBepsurera y beorpany, ap
BukTtop Henosuh, penosau npodecop [lossonpuspentor dakynrera YauBep3utera y beorpany
u 1ap Bepuma bBopheBuh, nouent TexHosomko-meTamypumkor (akynrera YHUBEp3UTETa Yy
beorpany, nognocu cnenehu:

MN3BELITAJ
buorpadgcku nogauu

Macrep unx. JoBana (MusmBoje) MapkoBuh pohena je 19.04.1994. ronune y Apanbesosiry,
Peny6nuka Cp6uja. OcHoBHY mIKOTY 3aBpiiwia je y Toronu, a cpenme oopazoBame (I umHazmja,
IPUPOAHO-MAaTeMaTUYKu cMep) crekiaa je y Apanhenosny. IlossompuBpennu Qaxynter
VYuuBep3uteta y beorpany, cryaujcku nporpam: [Ipexpambena texnomnoruja, Moxyi TexHonoruja
KOH3epBHUCamka U Bpemwa, ynucana je mxoiucke 2013/14. rogune. OCHOBHE akaZeMCKe CTyIuje
3agpmmia je 2017. ronune, ca ommtuM ycrnexoMm 9,85 u ornenom 10 Ha 3aBpIIHOM pajy, MO
Ha3uBOM: ,,JIpuMeHa M 3Hauaj aHTHOKCUIAHATa y WHAYCTPH)CKOj NMPOU3BOJBU TOTOBE XpaHe'.
[Mxoncke 2017/18. rogumHe ymucana je MacTep akaJeMCKe CTyauje Ha HUCTOM (aKylTery,
cryaujcku nporpam: IlpexpamOena TtexHomoruja, moxyn IIpexpambenu uHxewmepuHr. Cae
UCIHUTE TpeABHl)EHE TUTAHOM M TMPOrPaMOM MacTep aKaJeMCKHUX CTyadja TOJOXKWIA je ca
npoceyroMm ouieHoMm 10,00. Mactep pan, moa Ha3uBoM ,,CTaOMITHOCT KapoOTEeHOU A MPU CYBOj U
BJIQ)KHOj TOIUIOTHOJ 00paau OyHzaese*, onopanmna je 2018. ronqune, ca ouenom 10.

TokoM OCHOBHHX M MacTep akaJeMCKHX CTy/IHja, Ouia je CTUIeHArucTa MUHUCTapCTBa IPOCBETE,
HayKe W TEXHOJOIKOT pa3Boja m DoHma 3a wmiane TtaneHte (ctumeHauja ,Jlocureja‘)
MunucraperBa omnaaune u cnopra Pemyommke Cpouje. lkoncke 2016/17. ronune Harpahena je
3a M3y3eTaH ycrex TOKoMm cryauja Ha [lossonpuBpennom dakynrety YHuBepsuteTa y beorpany.
buna je noOutHuMna Harpage 3a HajOoJber JUILUIOMUpaHOr cTyAeHTa IlosbompuBpenHor
(dakynrera 2017. ronuue, Kojy noaesbyje 3amyxouna ,,Hukoma Crnacuh®.

JlokTopcke akageMmcke ctyamje Ha [lossompuBpenHoMm dakyarery YHuBeps3urera y beorpany,
cryaujcku nporpam: I[Ipexpambena texHosnoruja, ynucana je mxoicke 2018/19. ronqune. Mcnure
npeaBuleHe MIaHOM U TIPOTPAMOM JOKTOPCKUX aKaJIEMCKUX CTY/IH]a TIOJIOKHUIIA j& ca TPOCECTHOM



omenoM 9,86. Behe Hayunmx oOmacTh OMOTEXHHUYKHMX Hayka je omiaykoMm Opoj 61206-55/2-23
Jaio carmacHocT Ha omnyky HacraBHo-naywynor Beha [losrompuBpenHor —¢akynrera
VYuuBep3uteta y beorpany o mpuxsaramy TeMe TOKTOPCKE AMCEPTAlMje KaHAUIATKUELE, MOJ
HA3MBOM: ,,YTHIIQ] WHKAICYJIUPAHOT COKA WM JMO(PWIM30BAHOT TPOMAa KOPEHAa M JIUCTa pPEHa
(Armoracia rusticana L.) Ha OKCHOaTMBHY CTaOMIIHOCT M KBaJMTET MajoHE3a TOKOM
cmagumnrema™ ([punor 1). Kanampgarkuma je aHraxoBaHa Kao CTYACHT-IEMOHCTPAToOp Ha
Karenpu 3a TexHonorujy KoH3epBucama 1 Bpemwa, [lossonpuspentor dakynrera YHUBEp3UTETa Y
Beorpany, Ha npeameruma: TexHonoruja roroBe xpane U DyHKIMOHATHA CBOjCTBA XpaHEe, HA
KOjuMa HW3BOIM JlabopaTtopujcke BekOe om mkosicke 2018/19. rommne mo nanac. buma je
aHT@)XOBaHA Kao CTUMNCHIWCTa MUHHUCTapCTBA MPOCBETE, HAyKe W TEXHOJIOIIKOT pa3Boja
Penryonmuke CpOuje Ha mpojexty: ,,Pa3Boj u nMpuMeHa HOBUX U TPAJAMIIMOHAIHUX TEXHOJIOTH]ja Y
MIPOM3BOAKBM KOHKYPEHTHUX MpeXpaMOCHUX MPOM3BOJA ca JoaaroM BpeaHomthy 3a gomahe u
esporicko tpxkuite - CTBOPUMO BOI'ATCTBO U3 BOI'ATCTBA CPBUJE® (eBunmeHumnoHu
6poj npojexra UNU 46001) na IlossonpuBpeanom ¢akynarery Yaupep3utera y beorpamxy 2019.
rogune. O 2020. rogrHe aHra)koBaHa je Ha UCTPaXHBAmbUMa Y OKBHPY YTOBOpa O peallu3aluju
U (QUHAHCHpamky HayYHOUCTpaKuWBadkor pama wu3mely IlospompuBpenHor —dakynrera
VYuuBep3uteta y beorpamy u MuHuctapcTBa Hayke, TEXHOJIOIIKOT pa3BOja M HHOBallWja
Peny6nuke Cpouje (eBumeHnmonu 6poj yrosopa 3a 2024. ronuny: 451-03-65/2024-03/200116).
Ha uctom c¢akynrety, n3zabpana je y 3Bame HCTpaxkuBau mnpumpaBHUK on 2022. roaune, y
oOmacTi OMOTEXHHYKHX HaykKa, I'paHa — MpexpamMOeHO WHXKCHEPCTBO, HAyYHA JUCHIUILIIMHA —
TEXHOJIOTHja OMJFHUX MPOU3BOA, yKa Hay4Ha AUCIUILTUHA — METOZIe KOH3EpBHCamba.

HayqﬂouchamnBaqlm pan

Kanaunatkuma je y AocafalimeM pajay IO0Ka3zalda H3y3eTHO HHTEPECOBamE U CKIOHOCT Ka
HayYHOCTPXKHMBAYKOM pajny. 3ajeqHo ca kojerama y lLlentpamnoj maGoparopuju Karenpe 3a
TEXHOJIOTH]Y KOH3epBHCama U Bpewa, [lossonpuBpenHor ¢akyntera YHuBep3uTera y beorpany,
aKTUBHO YYECTBYj€ y BHIIE €KCIepUMEHaTa M3 00jacTu (yHKIHMOHAJIHUX CBOJCTaBa XpaHe,
MHKAarcysanrje OMOaKTUBHUX KOMITIOHEHaTa XpaHe, UCIUTHBaba aHTUOKCUATUBHE aKTMBHOCTH
OMJbHMX EKCTpaKara, popMyJHcama U KapaKTepu3alilje TOTOBUX MpexpaMOeHUX MPOU3BO/A.

Kanaunarkuma je 10 caja, y capaiby ca IpyruM ayTopuma, o0jaBuia 27 myOauKaluja, o Kojux
4 pana y MehyHaponHuM yaconucuma (jenas y kareropuju M21a, nsa y kareropuju M21 u jegan
y kareropuju M23), 2 paja y HallMOHAJIHOM 4aconucy MelyHapoaHor 3Hauaja (kareropuja M24),
20 caommrema Ha Mel)yHApOTHUM HAaydHMM CKyrnoBuMa (kareropuja M34) u | caommreme Ha
HaIlMOHAJIHOM Hay4yHOM cKymy (kareropuja M64). bubnuorpaduja je naBenena y Ilpuiory 2, a
o0jaBspene mybnukanuje y [puory 3 oBor M3Bemiraja.

3ak/py4yak M npemjior

Ha ocHOBy mnojHere AOKyMEHTAlMje M aHalIM3€ HAyYHOMCTPAKMBAUKOI M CTPYYHOI paja
UcTpakuBaua mnpunpaBHuka JoBaHe MapkoBuh, mactep uHXewepa TexHoioruje, Kommucuja
3aKJby4yje J1a je KaHAWJaTKUba MOCTUIVIA 3aMaXkeH ycIieX y HaydyHoM pafdy. Pesynraru, ycBajame
METOZla HayYHOUCTPa)KMBAa4YKOT pajia, Kao W 3ajlaralkbe U EHTy3Mja3aM y TMOoIjiely HayyHOT
HarpeoBamba KBATU(PHUKY]Y je 3a H300p y BHUILE UCTPAKMBAYKO 3Bare. OBaKBUM NPHUCTYIIOM OHA
ce pa3BHja y MEPCIEKTUBHOT HAYYHOT PaIHUKA U3 00JIaCTH MpexpamMOeHe TEXHOJIOTH]E.



KomucHja je jeIMHCTBEHA y OLICHM M 3aKibyyky Aa MCTpaXiBad npunpaBHuK JoBaHa
Mapxosuh, MacTep MHXKEIEp TEXHONOTHje, MCIyHaBa cBe ToTpebHE yCIoBe Jaepunncane
3aKOHOM O HaylM ¥ HeTpaxkuparuMa (“Cayx6enn tnacuuk PC” 6p. 49/2019) u [papunnnkom o
CTHLAILY HCTPAKMBAYKMX M HAYYHHX 3Bamba (“Ciyx6enn rnacsuk PC” 6p. 159/2020 u 14/2023)
W y ckmagy ca TeM npepnaxe Msbopnom sehy m Jlekany Ilossonpuspennor daxynrtera
Vuugepsurera y beorpany aa Joany Mapkoeuh, mactep mMmKemepa TEXHOJIOrH]e, u3abepe y
3BAMRE MCTPAXKMBAY CAPAJHUK Yy oOnactu OMOTEXHMYKMX Hayka, IpaHa — npexpamoeHo
WIKEHEPCTRO, HAYYH4 JMCUMMIMHA — TexXHojoruja OWIBHMX [MPOM3BOAR, YyXa HaydHa
JVMCUMILIMHA — METO/e KOH3epBHCarbha.

V Beorpany, 29.11.2024. roaune.

YIJAHOBU KOMHUCHIE
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Vuusepsutet y beorpagy — Ilomonpurpennu pakynrer
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ap Buxrop Hexosuh, perossu npodecop
Vhugepsurer y Beorpany — TTossonpuspeanu daxynrer

(yxa nayana obnact: Hayka o KOH3EpBUCamY M BPErbY)

R ogfelt

/ ap Bepuna hophesuh, jouent

Yuusepanuter y Beorpany — Texnonomxo-metanypuiku gpakynret

(yxa maygHa o6nacT: XeMH]CKO HHKETLEPCTBO)



Ipwuuor 1.

YHHUBEP3HTET Y BEOIPALLY

Aapeca: Crynewrern ape 1, 11000 Beoepay, PonySance Cphujs
Ten: 011 3207400; ®axe: 011 2638818; E-mail: ksbinet@@rect bg.ac.rs

BEBRE HAYYHHX OBJIACTH  Beorpag, 17. janyap 2023. romme
BUOTEXHUYKHX HAYKA 02-08 Bpoj: 61206-55/2-23

MI1

Ha ocuosy wiana 48 cras 5 tayka 3 Cratyra Veusepamrera y
Beorpany (,[machuk Yumsepsurera y Beorpagy”, Gp. 201/18, 207/19,
213720, 214/20, 217720, 230721, 232:22 u 233/22) u unana 32 Ilpasunanka o
JIOKTOPCKHM  CTyaMjaMa Ha VYumeepsarery y beorpany (,[nacunx
Vuusepsurera y Beorpaay®, 6p. 191716, 212/19, 215/20, 217/20, 228/21 n
230/21), a Ha 3axtce ITomonprepcanor daxyarera, 6p. 32/13-4.1. on 28,
AcuemOpa 2022. rowie, Behe nayunnx o6aacTH GHOTEXHAIKAX Hayka, HA
ceHu wapxanoj 17. janyapa 2023, roasse, 1oHeN0 je

OONYKY

JAJE CE CATJIACHOCT ma omryky HacrasHo-sayunor seha
Tossonpuspennor daxyrrera 0 TPUXBATAILY TEME AOKTOPCKE JHCEPTALN)E
JOBAHE MAPKOBHH, noa HazusoM: ., VTHIla] HHXANCYIHPAHOI COKa W
THO(GHIHIOBAHOT TPONA KOpEHa M ucTa peya (Armoracia rusticana 1..) ra
OKCHIATHBHY CTAOHAHOCT H KBJIMTCT MAjOHE3A TOKOM CHIATMIITCILA® 1
ozpehusamy npod. ap Jlparane Muxajnossh u mpod. ap Bmxropa
Henosnha 3a MexTOpC.

- Qaxyarery
- apxusu Yunpepaurera




Hpuaor 2. Choucak caonmmTeHHUX M 00jaBJbeHMX HAYYHMX M CTPYYHHMX PpajaoBa
KAaHAUIATKUHe

Pan y mehynapoanom yaconucy u3y3erHux BpeaHoctu (M21la =10)

1. Markovié, J., Salevic¢-Jeli¢, A., Milinc¢i¢, D., Gasi¢, U., Pavlovi¢, V., Rabrenovi¢, B.,
Pesi¢, M., Levi¢, S., Mihajlovi¢, D., Nedovi¢, V. (2024). Horseradish (Armoracia
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

Pan y Bpxynckom mel)ynapoanom yacomucy (M21 = 8)

1. Markovié¢, J. M., Salevic¢-Jeli¢, A. S., Milin¢i¢, D. D., Gasi¢, U. M., Pavlovi¢, V. B.,
Rabrenovi¢, B. B., Pesi¢, M. B., Levi¢, S. M., Nedovié, V. A., Mihajlovi¢, D. M. (2024).
Encapsulated horseradish (Armoracia rusticana L.) root juice: Physicochemical
characterization and the effects od its addition on the oxidative stability and quality of
mayonnaise. Journal of Food Engineering, 381(2024), 112189.
https://doi.org/10.1016/j.jfoodeng.2024.112189

2. Belosevi¢, S. D., Milin¢i¢, D. D., Gasi¢, U. M., Kosti¢, A. 7., Salevi¢-Jeli¢, A. S.,
Markovié, J. M., Dordevi¢, V. B., Levié, S. M., Pesi¢, M. B., Nedovi¢, V. A. (2024).
Broccoli, amaranth, and red beet microgreen juices: The influence of cold-pressing on the
phytochemical composition and the antioxidant and sensory properties. Foods, 13,
757. https://doi.org/10.3390/foods13050757

Pan y mehynapoanom yaconucy (M23 = 3)

1. Mihajlovi¢, D., Coli¢, S., Markovié, J., Perisi¢, D., Raji¢, J., Premovi¢, T., Rabrenovi¢,
B. (2023). Heat treatment effect on tocopherols, total phenolics and fatty acids in table
olives (Olea europaea L.). Notulae Botanicae Horti Agrobotanici Cluj-Napoca, 51(1).
https://doi.org/10.15835/nbha51113029

Pan y Haumonaanom yaconucy melyHapoasor 3nauyaja (M24 = 3)

1. Paunovi¢, D. M., Demin, M. A., Petrovi¢, T. S., Markovié, J. M., Vujasinovi¢, V. B.,
Rabrenovi¢, B. B. (2020). Quality parameters of sunflower oil and palm olein during
multiple  frying.  Journal  of  Agricultural  Sciences,  65(1), 61-68.
https://doi.org/10.2298/JAS2001061P

2. Paunovi¢, D. M., Markovié, J. M., Stricevi¢, L. P., Vujasinovié, V. B., Rabrenovi¢, B. B.
(2021). The influence of cutting thickness, shape and moisture content on oil absorption
during potato frying. Journal of Agricultural Sciences, 66(1), 67-74.
https://doi.org/10.2298/JAS2101067P



https://doi.org/10.1016/j.foodchem.2024.141777
https://doi.org/10.1016/j.jfoodeng.2024.112189
https://doi.org/10.3390/foods13050757
http://dx.doi.org/10.2298/JAS2001061P
https://doi.org/10.2298/JAS2101067P

Caonmreme ca Mel)ynapoaHor ckyna mrammnano y ussony (M34 = 0,5)

1.

Paunovi¢, D. M., Markovié, J. M., Ivanovi¢, E. R., Rabrenovi¢, B. B., Despotovié, S.
M., Banjac, N. R. (2019). Stability of carotenoids in pumpkin during the different heat
treatments. 1% International Conference on Advanced Production and Processing (pp. 32).
10-11 October, Novi Sad, Serbia. ISBN 978-86-6253-102-5

Paunovi¢, D. M., Demin, M. A., Petrovié, T. S., Markovi¢, J. M., Vujasinovi¢, V. B.,
Rabrenovi¢, B. B. (2019). The quality of sunflower oil and palm olein during the
production of french fries. 1% International Conference on Advanced Production and
Processing (pp. 34). 10-11 October, Novi Sad, Serbia. ISBN 978-86-6253-102-5

Paunovi¢, D. M., Markovié, J. M., Rabrenovi¢, B. B., Lalici¢-Petronijevié,
J. G., Raji¢, J. R., Petrovi¢, T. S. (2021). The influence of different heat
treatment on the vitamin c content in pepper (Capsicum annuum L.). Book of
Abstracts of 2" International UNIfood Conference, University of Belgrade
(pp. 180). 24th-25th September, Belgrade, Serbia. ISBN 978-86-7522-066-4

Despotovi¢, S., Paunovi¢, D., Markovi¢, J., Nedovi¢, V., Djordjevi¢, S.,
Veljovi¢é, S., Martinovic, A. (2021). Medicinal and aromatic herbs as
functional ingredients for specialty beverages. Book of Abstracts of IBSC
International Bioscience Conference and the 8th International PSU — UNS
Bioscience, Conference Towards the SDG Challenges (pp. 94-95). 25%-26"
November, Novi Sad, Serbia.

Markovié, J., Mihajlovi¢, D., Maskovi¢, P., Banjac, N., Maskovi¢, J., Ivanovi¢, E.
(2022): Effect of different heat treatments on antioxidative activity in pumpkin
(Cucurbita maxima). Book of abstracts of 1 st European Symposium on Phytochemicals
in Medicine and Food (1-EuSPMF) (pp.72). 7"-9"" September, Belgrade, Serbia. ISBN
978-86-7834-408-4

Markovié¢, J. M., Nedovi¢, V. A., Salevi¢-Jeli¢, A. S., Peji¢, L. D., Mihajlovi¢, D. M.
(2023). The possibility of using horseradish leaves pomace in the food industry. Book of
Abstracts of 6™ International Symposium of Agricultural Engineering (pp. 44). 19"-21%
October, Belgrade, Serbia. ISBN 978-86-7834-423-7

Markovié, J., Nedovi¢, V., Salevi¢-Jeli¢, A., Levi¢, S., Pordevi¢, V., Belosevi¢, S.,
Mihajlovi¢, D. (2023). Antioxidant potential and phenolics content of horseradish root
juice encapsulated within different carbohydrate matrices. Book of Abstracts of
International Conference on Biochemical Engineering and Biotechnology for Young
Scientists (pp. 52), 7"-8" December, Belgrade, Serbia. ISBN 978-86-7401-389-2

Markovié, J., Mihajlovi¢, D., Salevi¢-Jeli¢, A., Levi¢, S., Pordevi¢, V., Belosevi¢, S.,
Nedovié, V. (2023). Physicochemical characterization of spray-dried horseradish root
juice encapsulated within maltodextrin/alginate. Book of Abstracts of International



10.

11.

12.

13.

14.

15.

Conference on Biochemical Engineering and Biotechnology for Young Scientists (pp.
53), 7""-8" December, Belgrade, Serbia. ISBN 978-86-7401-389-2

Belosevi¢, S. D., Milin¢i¢, D. D., Salevi¢-Jeli¢, A. S., Markovié, J. M., Levi¢, S. M.,
Pesi¢, M. B., Pordevi¢, V. B., Marjanovi¢ S. M., Nedovi¢, V. A. (2023). Broccoli
microgreens-apple juice as novel beverages: total phenolic, flavonoids and antioxidant
activity. Book of Abstracts of International Conference on Biochemical Engineering and
Biotechnology for Young Scientists. (pp.68). 7"-8% December, Belgrade, Serbia. ISBN
978-86-7401-389-2.

Belosevi¢, S. D., Milinci¢, D. D., Salevi¢-Jeli¢, A. S., Markovié, J. M., Levi¢, S. M.,
Pesi¢, M. B., bordevi¢, V. B., Marjanovi¢ S. M., Nedovié, V. A. (2023). Characterization
of amaranth (Amaranthus tricolor L.) microgreens juice encapsulated within inulin and
maltodextrin. Book of Abstracts of International Conference on Biochemical Engineering
and Biotechnology for Young Scientists. (pp.69). 7"-8% December, Belgrade,
Serbia. ISBN 978-86-7401-389-2

Markovié, J. M., Salevi¢-Jeli¢, A. S., BeloSevi¢, S. D., Peji¢, L., D., Rabrenovi¢, B. B.,
Levi¢, S. M., Nedovi¢, V. A., Mihajlovi¢, D. M. (2024). Encapsulated horseradish leaf
juice: A potential alternative to synthetic antioxidants in mayonnaise production. Book of
Abstracts of 3 International UNIFood Conference, University of Belgrade (pp. 119).
28"-29™ June, Belgrade, Serbia. ISBN 978-86-7834-438-1

Markovié, J. M., Salevi¢-Jeli¢, A. S., Milin¢i¢, D. D., Belosevi¢, S. D., Gasi¢, U. M.,
bordevi¢, V. B., Pesi¢, M. B., Levi¢, S. M., Mihajlovi¢, D. M., Nedovi¢, V. A. (2024).
Horseradish leaf juice encapsulates: Physicochemical, spectrophotometric, and
chromatographic characterization. Book of Abstracts of 3™ International UNIFood
Conference, University of Belgrade (pp. 160). 28™-29" June, Belgrade, Serbia. ISBN
978-86-7834-438-1

Belosevi¢, S. D., Milinci¢, D. D., Salevi¢-Jeli¢, A. S., Markovié, J. M., Levi¢, S. M.,
Pesi¢, M. B., Marjanovié¢, S. M., Pordevi¢, V. B., Nedovi¢, V. A. (2024). Encapsulation
of broccoli microgreen juice: Phytochemical composition and antioxidant activity. Book
of Abstracts of 3™ International UNIFood Conference, University of Belgrade (pp. 38).
28M-29" June, Belgrade, Serbia. ISBN 978-86-7834-438-1

Belosevi¢, S. D., Milin¢i¢, D. D., Salevi¢-Jeli¢, A. S., Markovié, J. M., Pavlovi¢, V. B.,
Levi¢, S. M., Pesi¢, M. B., Marjanovi¢, S. M., Pordevi¢, V. B., Nedovi¢, V. A. (2024).
The influence of carbohydrate carriers on the morphology and physical properties of red
beet microgreen juice encapsulates. Book of Abstracts of 3 International UNIFood
Conference, University of Belgrade (pp. 157). 28M-29" June, Belgrade, Serbia. ISBN
978-86-7834-438-1

Markovié, J., Salevi¢-Jeli¢, A., Milinci¢, D., BeloSevi¢, S., Gasi¢, U., Pordevié, V.,
Pesi¢, M., Levi¢, S., Mihajlovi¢, D., Nedovié¢, V. (2024). Freeze-dried horseradish leaf
pomace as a novel valuable source of antioxidants. Book of Abstracts of 5™ International



Congress “Food Technology, Quality and Safety — FoodTech 2024” (pp. 33). 16"-18"
October, Novi Sad, Serbia. ISBN 978-86-7994-063-6

16. Markovié, J., Salevic¢-Jeli¢, A., Belosevié, S., Peji¢, L., Pordevi¢, V., Rabrenovi¢, B.,
Levi¢, S., Nedovi¢, V., Mihajlovi¢, D. (2024). Horseradish leaf by-product: a natural
antioxidant in mayonnaise production. Book of Abstracts of 5 International Congress
“Food Technology, Quality and Safety — FoodTech 2024 (pp. 34). 16M-18" October,
Novi Sad, Serbia. ISBN 978-86-7994-063-6

17. Belosevi¢, S., Milinci¢, D., Salevi¢-Jeli¢, A., Levi¢, S., Markovié, J., Marjanovié, S.,
DPordevi¢, V., Pesi¢, M., Pavlovi¢, V., Nedovi¢, V. (2024). Morphology and physical
properties of broccoli microgreen juice encapsulated within maltodextrin and inulin.
Book of Abstracts of 5" International Congress “Food Technology, Quality and Safety —
FoodTech 2024” (pp. 57). 16"-18" October, Novi Sad, Serbia. ISBN 978-86-7994-063-6
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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
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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

Rixeived: 03 Dox 022 Recetved i revise fovme: 23 fan 2023 Acceprods 07 Feb 2023 Pubiished swlime: 22 Fob 2023,
Fram Volume 49, lssoe 1, 2021, Noculae Botanicae Hort Agrobotanici Clug-Napoca joarnal uses article numbery in place of the
dational mechnd of conti pagination chrough the volume, The jourmal will continue m appear g Ty, as befire; with foor

annual nsmbers.
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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,
Nemanjina 6, 110820 Zemun-Belgrade. Serbia
“University of Novi Sad, Faculty of Sciences,
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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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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,
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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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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
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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
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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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for specialty beverages
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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

14 Instiure of General and Physical Chemistry, University of Belgrade, Serbia

15 Faculty of food Technology, University of Donja Gonica, Montensgro
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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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THE POSSIBILITY OF USING HORSERADISH LEAVES
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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
* University of Belgrade, Faculty of Technology and Metallurgy, Belgrade, Serbia

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

Acknowledgments: This work was supported by the Ministry of Science, Technological
Development and Innovation of the Republic of Serbia (grant number 451-03-47/2023-
01/200116).

* Corresponding author, jovana matkovickiagnibg.ac rs

52

36



International Conference on Biochemical Engineenng and Biotechnology for Young Scientists, Belgrade, Serbia

PHYSICOCHEMICAL CHARACTERIZATION OF SPRAY-DRIED
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MALTODEXTRIN/ALGINATE
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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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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
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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

Spasoje Belosevic, Stefan Marjanovi¢, Jovana Markovié, Ana Todorovi¢,
Steva Levi¢, Ana Salevié-Jeli¢, Marko Stankovié, Zoran Markovi¢ and
Viktor Nedovic

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
CA: Viktor A. Nedovié, e-mail: vnedovic@agrif.bg.ac.rs
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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
CA: Viktor A. Nedovi¢, e-mail: vnedovic@agrif.bg.ac.rs
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TIpomena HYTPHTHBHIX i CEH30PHNMX CBOjcTABA NpR npepaan nospha
[parana [laynosuh™, Josana Mapkosnh'

! Vuugepzumem y beozpady, lo.sonpuepeoun gaxysmem, Henarsuna 6, 11080 Jevyn, Cpéuja
*e-mail: draganap@agrifbg ac.ry

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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