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acceptability, clean- Gluten-free breads typically exhibit rapid firming and limited natural color diversity, which issues are usually addressed

label, consumer test, through multiple additives. This study evaluated the properties of adding fresh elderberry (Sambucus nigra) and spinach

principal component (Spinacia oleracea) purées (15-35 %, flour basis) as multifunctional ingredients for sorghum (Sorghum oryzoidum) gluten-free

analysis, texture profile bread. Nine bread recipes were analysed for their instrumental texture, crumb CIELAB color, sensory profile, and consumer

analysis acceptability at 6 h and 24 h post-baking. At 6 h, bread with added spinach puree at 35 % achieved wheat-like softness, while
bread with added elderberry pureeincreased crumb firmness. After 24 h, all breads firmed, but bread with added 35 % of spinacj
puree remained substantially softer than the sorghum reference sample. Elderberry purée shifted crumb color towards red-
violet hues, spinach puree did it towards green-yellow hues, while the variants of bread with added spinach showed the lowest
24 h color change (AE*ab< 3.5). Consumer scores were consistently high (>7.0 on day 1), with 35 % elderberry-enriched bread
which retained the highest liking rating after 24 h. These findings demonstrate that fresh plant purées can expand natural
colours diversity and attenuate early firming in gluten-free bread, supporting their application as clean-label alternatives to
the conventional additives.

FUNDING: This work was supported by the National Agency for Research and Development (NARD), Republic of Moldova, through the research proj-
ect “Exploratory analysis of food security in the Republic of Moldova based on metrics of sustainable and nutritional quality (SNuQ) of food products”
(grant No. 23.70105.5107.05), implemented at the Technical University of Moldova.

IMocTynuna 23.08.2025 https://www.fsjour.com/jour
IocTynuna nocie peneHsuposanus 15.03.2026 HayuHas crarbst
IIpunsara B neuathb 18.03.2026

© Cumentok P. 1., ypxkany [. H., 2026

MMIOPE 13 CBEJXUX SAITOJ BY3WHBI UJIN IMIOPE 13 LIIMUHATA
KAK IBOMHOM HATVYPAJIBHBIN KPACUTEJIb U MOAVJISITOPBI
KOHCHUCTEHIIMM COPTOBOTO BE3IJIIOTEHOBOTO XJIEBA
HA PAHHUX CPOKAX ITOCJIE BBIIIEUKU
Cumentok P. 1.*, llypkany [I. H.

TexHuuueckuit Yuuepcuret Monnossl, Kuninues, Peciy6ika Mongosa

OTKPBITHIN JOCTYI

K/IIOYEBBIE CIOBA: AHHOTAL A

npuemiemMocmo, Be3rmioTeHOBRI X1e6 06BIYHO GBICTPO UEPCTBEeT M MMeeT OrpaHKYeHHOe pa3sHooOpasye MPUPOAHBIX LIBETOB, UTO, KaK
npupooHole MPaBUIIO, UCIIPABIISIETCS MHOTOUMCIEHHbIMM 106aBKaMM. B 9TOi cTaThe OLIEHMBAIOTCSI CBOVCTBA IMIOPE M3 CBEXMUX SITOZ,
UHepedueHmbl, 6y3uHbI (Sambucus nigra) v unuHata (Spinacia oleracea) (15-35 % oT KonmuyecTBa MyKn), IpMMeHEHHbIX B KAUeCTBe MHOTO-
noonadaroujue (byHKIMOHABHBIX VHTPEIMEHTOB /1JIs1 6€3ITTI0TEHOBOTO XJ1e6a, BBITIEUeHHOTO 13 cOpro (Sorghum oryzoidum). Beln mpoBeneH
nod onpedesnenue aHaau3 AeBSITU PellenTyp, e MHCTPYMEeHTATbHO OLleHMBa/lIach KOHCUCTEHLMS, IIBeT MsikuIIa 1o 1mkasne useta CIELAB,
«uucmas mukemKa»,  mpodIb OPraHONENTUIECKIX CBOMCTB M YPOBEHD MOTPEOGUTENbCKOI TPUEeMIEMOCTH yepe3 6 1 24 yaca I0CiIe BBIIIeYKN.
nompebumenvckas Yepes 6 yacoB xj1eb ¢ Job6aBieHeM LINMMHATA B KOMUYECTBE 35 % DOCTUT YPOBHS MSTKOCTU, CPABHUMOTO C IIIEHNYHBIM
OUyeHKa, aHanu3 x71e60M, B TO BpeMs Kak 1o6aBieHHas Gy3MHa MOBbICMIA YepCTBOCTh MsiKuIa. Yepes 24 yaca Bce BUIbI x1e6a 3auepCTBern,
OCHOBHbIX HO XJ1€0, MCIIeUeHHbI ¢ J06aBIeHMEeM IIMHATA B KOANYECTBe 35 %, 0CTaBaJICSl 3HAUMTETBHO MSITye, HeskeTy KOHTPOJIbHbI
KOMNOHEHMO8, obpaselr, BbITIeUeHHbI 13 copro. [Tiope 13 srof, 6y3MHbI U3MEHWIIO LIBET XJIEOHOT0 MSIKMILA B CTOPOHY KPaCHO-(GMOTETOBbIX
axanus npopuis OTTEHKOB, ITI0pe U3 IIMIHATA — B CTOPOHY 3€/IeHO-KeJITOr0 OTTEeHKA, TPV 9TOM BapMaHTHI pellelTa ¢ 106aBJIeHHbIM LI -
KOHCUcmeHyuu HATOM TI0Ka3a/i HayMeHblllee u3MeHeHue [BeTa yepes 24 uaca (AE*ab< 3,5). [Torpe6uTenbCKie OLeHKM Gl HeM3MEHHO

BBICOKMMM (27,0 B MepBbIii IeHb), IPU ITOM Xj1e6 ¢ mobaBiaeHueM 35 % Oy3MHbI COXPaHWI HAMBBICIIYIO OLIEHKY U depe3
24 vaca. DTy pe3y/abTaThl TOKa3bIBAIOT, YTO MPUMEHEHNE MIOPE U3 CBEXKNUX PACTUTEIbHBIX MaTepMUaao0B CIIOCOGHO pacIim-
PUTH ecTeCTBEHHOEe pasHooOpasye 1[BeTa ¥ YMEeHbIIUTD IIPeXKIeBpeMeHHOe YepCTBeHe 6e3rMoTeHOBOro xieba, uTo moj-
TBEPXKIAET 11e1eCO06Pa3HOCTb UX MPUMEHEHMSI B KAUeCTBE aJIbTePHATUBBI TPAAUIIMOHHBIM J0OABKaM, ITOa A0 MM IO,
orpeesieHNe «UMCTast ITUKETKAY.

OUHAHCHPOBAHUE: [laHHast cTaThst Gbl7ia BBIITOJHEHA IIPU MOAIEepKKe HallMoHaaAbHOTO areHTCTBa Mo MccaenoBanusam u paspaborkam (NARD)
Pecriy6iky MosiioBa B paMKax 1CCIe0BaTeIbCKOro mpoekTa «ViccaeqoBaTenbCKiit aHains MpofLoBOIbCTBEHHO 6e3o0macHocTH B Pecry6iike Mos-
JIOBa Ha OCHOBE [TOKAa3aTeseit 9KOOTMIEeCKO UMCTOThI Y TUTATENbHOI IleHHOCTH (SNUQ) NmuIeBbIX TPOAYKTOB» (TpaHT N2 23.70105.5107.05), peanu-
3yemMoro B TexHuueckom yHuBepcuteTe MONIOBBI.
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