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Pedepar:

1. MeTa mocipkeHHs — YOCKOHAJIEHHSI TEXHOJIOTI MIIIeHNYHOTo XJ1iba MJIsIXOM BUKOPUCTAHHS IIJIaCTiBLB i3
[IPOPOILEHOr0 3€pHA MIIEHULi Ta TOPOILIKY 3 TJIOAIB MUIIIVHY IJI NiIBUILIEHHS Xap40BOi LIIHHOCTI, AKOCTi i
TPUBAJIOCTi 36€PEXKEHHSI CBKOCTI FOTOBUX BUPOO6iB. O6'€KTOM JOCIIiIPKEHHS € TEXHOJIOTIS MIIeHUYHOTo XJ1i6a, a
IpegMeToM — XiMidYHUH ckiaf, i QyHKIiOHaTIbHO-TEXHOJIOTIUHI BJIaCTUBOCTI 3a3Ha4eHUX J00aBOK, iX BIJIUB Ha
[IPOLIECH [AO3PiBaHHS TiCTA, MOTO CTPYKTYPHO-MEXaHiYHi XapaKTEPUCTUKHY, SIKiCTb, Xap4YOBY LIIHHICTb 1 Y4€PCTBIHHSA
xJIiba. Yrepie HayKOBO OOI'PYHTOBAHO AOLJIBHICTb CYMiCHOTO BUKOPUCTAHHS IIJIACTIBLB i3 MPOPOLIEHOTO 3€pHA
nmenunj ([I13I1) Ta nopouky 3 nonis munmuHy (IIII) y TexHom0rii xJ1i6a NigBUIIEHO] Xap4yoBOi LIiHHOCTI.
OTpuMaHoO HOBI 1aHi IPO BMICT 6iJIKiB, BYIJIeBO[IiB, XapYOBUX BOJIOKOH, MiHEpaJbHUX PEYOBUH, BiTaMiHiB i
NOJIiI(PEHOJIbHUX CIOJIYK Y IOCJIiIKYBaHill CUPOBHHI. BCTaHOBJIEHO 3a/1€3KHOCTI KUCJIOTO- Ta Ta30yTBOPEHHS,
30pOIPKyBaHHS PeIyKyBaJbHUX LYKPIB i CTPYKTypHO-MEXaHIYHUX BJIACTUBOCTEM TiCTa Bifi JO3yBaHHS [106ABOK.

Po3pobsieHo MmaTeMaTUYHY MOJEJIb [IPOLeCy BUPOOHUIITBA XJ1iba, SIKY BUKOPMCTAHO [1Jis ONTUMIi3allii BOJIOTOCTi Ta



TpUBaIOCTi fo3piBaHHA TicTa. [1T13]] NOpiBHIHO 3 NMIIEHNYHUM OOPOIIHOM MiCTATh Ha 19,8 % 6imnble 6iskiB, y 3,3
pasa 6isiblle MOHO- i AucaxapuziB Ta y 2,9 pasa 6inbuie xapuoBux BosiokoH. [T xapakTepusyeTbcs y 25,1 paza
BUIIMM BMiCTOM Xap4OBUX BOJIOKOH, 3HAYHOIO KiJIbKiCTIO BiTaminy C, KapoTUHOIAB i nosidenonis Ta 'y 20 pasis
BUIIOI0 aHTMOKCUAAHTHOIO eMHicTIO opiBHAHO 3 [1T13I1. O61Bi 106aBKU MiCTATH 6isblie TOKOMEPOJIiB, BiTaMiHiB
rpynu B i MiHepasbHUX pe4OBUH, HiX 60po1HO. BctaHoBeHO, mo [1T13I1 MatoTh nifBUIIeHy aMisoiTUYHy Ta
[IPOTEOJIITUYHY aKTUBHICTb i 10C/1a6J1I0I0Th KJIEMKOBUHHUMN KapKac Ticta. Haromicts ITITII 3aBasiku acKOpO6iHOBIN
KUCJIOTI, NoslipeHos1aM i XapyoBUM BOJIOKHAM 3MilJHIOE CTPYKTYPY TiCTa, MiJBUIILy€E MOro CTiMKICTb i TMTOMUI 00’eM.
3amina yactuHu 6opomHa Ha 10-20 % III13I1 i 2-8 % III1I inTencudikye mikpobiosoriuHi Ta 6ioximMiuHi npouecu
I03piBaHH4, 36ibIye yrBopeHHs COD i IPUCKOPIOE HAKOTIMYEHHS PeyKyBaIbHUX LyKPiB. BHecenHs sumie TTT13T1
3HIKy€E IUTOMUM 00'eM, GOPMOCTIHKICTb i IOPUCTICTD XJ1i6a, ajie Hajjae oMY IIPUEMHOTO COJIOLOBOIO CMaKy Ta
apomary. JonaBaHHs 2-6 % IIIIIII nokpaiye 06’eM, Gopmy, TIOPUCTICTD i €7IaCTUYHICTb M'SIKYIIKU Ta (pOopMye
IPUEMHUI WNNMNUHOBUI cMak. CyMiCHe BUKOPUCTaHHS J06aBOK KOMIIEHCYe HeraTuBHUi BB [113]1 Ha
CTPYKTYpY TicTa Ta 3abe3nedye MakCMMaJbHY peasizallilo iX HyTpieHTHOro notexHuiany. ONTUMaJbHUM BU3HAYEHO
BHeceHHs 20 % II13I11 6 % IIINII g popmosoro xiida Ta 15 % IT13I11 6 % III1I g noposoro. OnTumanbHa
BOJIOTIiCTb TiCTa CTaHOBUTSH BiATIOBiTHO 46,4 1 45,0 %, a TpuBasnicTs no3pisanus — 150 i 160 xB. Lle ckopouye
nmo3piBaHHs TicTa Ha 16,6 i 11,1 %, a BUCTOIOBaHHS 3aroTOBOK - Ha 16,7 1 12,5 %. Ha ocHOBI mocimkeHb po3po6IeHO
TexHoJIorii xJ1i6a «Cuia npuponu» Ta xioLs «KopucHuil Mike». Bupobu MmicTsaTs y 2,8 pasa 6isblie XapyoBUX
BOJIOKOH, MaIOTb MiJBUILIEHUI BMICT KaJbLil0, KaJlilo, MarHio, pocdopy, 3asiza, TOKopepoJly, BiTaMiHiB,
KapOTUHOIiB i ostideHoiB, BUllLy 6i0J10TiYHY LiHHICTb 6iJIKa Ta HMXKYY €HEePreTUYHY LiHHICTb. BOHNU Kpale
30epiraioTh CBIKICTh IPOTATOM 72 TOJ, BilIIIOBiAAI0OTh MIKpPOOiOJIOTIYHUM HOPMaM i MOXKYTb OYTU pEKOMEH0BaHi
I,J71S1 MACOBOTO Ta 03[OPOBYOTr0 Xap4yyBaHH. Po3p0o6sieHO 11 3aTBEPAKEHO PELENTYPHY Ta TEXHOJIOTIYHI iHCTPYKLi, a
TEXHOJIOTiI0 allpOO0BAHO I YIIPOBAIKEHO Ha XJ1i00NEeKapChKUX MiAIIPUEMCTBAX Ta B OCBITHIl npouec. EKOoHOMIUHM
edekt ctaHOBUTH 1,2-1,3 Tuc. rpH Ha 100 kr npoaykuii. ConianbHuil edekT 3ade3neuyeTbCs MigBUIIeHHSIM Xap40BOi

L[iHHOCTI, SIKOCTi Ta JOCTYITHOCTI ITPOAYKLi, @ €KOJIOTIYHUN — 3HVMKEHHSIM €HEeproCcroXXuBaHH i BUkugis COD.

2. The aim of the study was to improve wheat bread technology by using sprouted wheat grain flakes and rosehip
fruit powder to enhance the nutritional value, quality, and freshness retention of finished products. The object of
the research was wheat bread technology, while the subject included the chemical composition and functional-
technological properties of the additives, their influence on dough maturation, structural and mechanical
characteristics, bread quality, nutritional value, and staling. For the first time, the feasibility of jointly using
sprouted wheat grain flakes (SWGF) and rosehip fruit powder (RFP) in bread technology with increased nutritional
value was scientifically substantiated. New data were obtained on the content of proteins, carbohydrates, dietary
fibre, minerals, vitamins, and polyphenolic compounds in the investigated raw materials. The relationships
between acid and gas formation, fermentation of reducing sugars, dough properties, and additive dosage were
established. A mathematical model of the bread production process was developed and used to optimize dough
moisture content and maturation time. Compared with wheat flour, SWGF contain 19.8% more protein, 3.3 times
more mono- and disaccharides, and 2.9 times more dietary fibre. RFP contains 25.1 times more dietary fibre than
flour, significant amounts of vitamin C, carotenoids, and polyphenols, and has an antioxidant capacity 20 times
higher than that of SWGF. Both additives contain more tocopherols, B vitamins, and minerals than wheat flour. It
was established that SWGF have increased amylolytic and proteolytic activity and weaken the gluten framework of
dough. In contrast, RFP strengthens the dough structure owing to its ascorbic acid, polyphenols, and dietary fibre,
increasing dough stability and specific volume. Replacing part of the flour with 10-20% SWGF and 2-8% RFP
intensifies microbiological and biochemical maturation processes, increases COn production, and accelerates the
accumulation of reducing sugars. The addition of SWGF alone reduces bread specific volume, shape stability, and
porosity, while imparting a pleasant malty taste and aroma. Adding 2-6% RFP improves volume, shape, porosity,
and crumb elasticity and provides a pleasant rosehip flavour. The combined use of the additives compensates for
the adverse effect of SWGF on dough structure and maximizes their nutritional potential. The optimal dosages
were determined as 20% SWGF and 6% RFP for pan bread and 15% SWGF and 6% RFP for hearth bread. The
optimal dough moisture contents were 46.4 and 45.0%, respectively, and the maturation times were 150 and 160



minutes. These parameters reduced dough maturation by 16.6 and 11.1% and proofing time by 16.7 and 12.5%,
respectively. Based on the research findings, technologies for “Power of Nature” bread and “Healthy Mix” bread
were developed. The products contain 2.8 times more dietary fibre and increased amounts of calcium, potassium,
magnesium, phosphorus, iron, tocopherol, vitamins, carotenoids, and polyphenols. They also have higher protein
biological value and lower energy value. The products retain freshness better for 72 hours, comply with
microbiological standards, and can be recommended for general and health-oriented nutrition. Formulations and
technological instructions were developed and approved, and the technology was tested and implemented at
bakery enterprises and in the educational process. The economic effect amounts to UAH 1.2-1.3 thousand per 100
kg of products. The social effect is achieved through improved nutritional value, quality, and affordability, while the
environmental effect results from reduced energy consumption and COn emissions.
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JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI 0COOM: HauioHanbHUIl YHIBEPCUTET XapPYOBUX TEXHOJIOTIH
Kopg 3a €IPIIOY: 02070938

Micuesnaxo,rm(eunﬂ: ByJI. Bomopumupcska, Kuis, 01601, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR:

Penensentu

Baacwue IlpizBumie Im'a Ilo-6aTbKOBI:
1. l'aBpuw TeTsaHa BonogumupiBHa

2. Tetiana V. Havrysh

KBasigikamis: . r. u., nouenr, 05.18.01

InenTudikarop ORCID ID: 0000-0002-5461-8442

JoparkoBa iHdpopmamuist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: Jlep>kaBHMI 6iOTEXHOIOTIYHMIA YHIBEPCUTET
Kopg 3a €IPIIOY: 44234755

Micue3Hax0O KeHHS: ByJl. AlueBChKUX, XapKiB, XapKiBCbKuii p-H., 61002, Ykpaina

dopma BracHOCTI: JlepxaBHa

Coepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi
Biacue Ipizsumie Im'st [To-6aTbKOBI €enauw Bikropis BrasnenisHa

TOJIOBH pajgu



BaacHe IlpizBume Im's I10-6aTbKOBI €snam Bikropis BriasienisHa

TOJIOBYIOYOTO Ha 3acCiiaHHi

BianoBizanbHMil 32 NiATOTOBKY Minenko Codist IsanisHa
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersiHa AHaToJIiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




