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Pedepar:

1. IncepTariiio prucBsi9eHO HAyKOBOMY OOI'PYHTYBAHHIO Ta PO3POOJIEHHIO TEXHOJIOTII 6e3rII0TeHOBUX
XJ1i606yJ1I0YHUX BUPOOIB 3 KJIITKOBMHOIO KapTOILi /17151 OCi6 3 III0TEeH3a/IEXKHUMU 3aXBOPIOBaHHSIMMU. [Ipobiema
HAaCHUY€HHS pPUHKY 6€3TII0TEHOBUMMU XJIi600YJIOUHUMU BUPOOAMU BiITYM3HSIHOTO BUPOOHUIITBA € aKTyaJIbHOIO,
OCKiJIbBKM TIOTpe6H YKpaiHLIiB B HUX 3a0€3M€4yI0ThCS IEPEBAXKHO IMIIOPTHOIO NTPOAYKLI€I0, a LIiHM Ha TaKuM XJIi6 €
HEIOCTYITHUMMU [JI51 3HAYHOI KiJIbKOCTi HacesieHHs. Ha OCHOBI TEOPETUYHMUX 1 €KCIIEPUMEHTANILHUX JLOCIIiIKEHDb
cpOopMyJIbOBAHO i OBEJEHO HAYKOBY TiNOTE3y — BUKOPUCTAHHS PUCOBOI 3aKBACKU 3i CTAPTOBOIO KyJIbTYPOIO
MiKpOOPraHi3MiB y KinbKoCTi 30 % 10 Macu pucoBOro abo coOproBoro 60pouHa Ta 3 % KIIITKOBUHY KapTOILI B
TexHOoJIoTii 6e3rimoTeHoBuX XBbB 103B0JIsSIE MOKPaLUTH OPraHOJIeNITUYHI i CTPYKTYPHO-MeXaHi4Hi BJIaCTUBOCTI,
XapyoBY LiHHICTb TOTOBUX BUPOOIB, YIIOBIJIBHUTHU IIPOLIEC iX «4ePCTBiHHA». Bu3HaueHo QyHKIiOHa/IbHI BIaCTUBOCTI
0€e3rJII0TEHOBUX BUIiB 60pOLIHA (PUCOBOr0O, COPrOBOr0) Ta OOI'PYHTOBAHO TEXHOJIOTIYHY AOLIIbHICTh 3aCTOCYBAHHS
PHCOBOTO GOPOIIHA B TEXHOJIOTIT 3aKBACOK /17151 6E3III0OTEHOBOro XJ1i6a. [JoBeneHo, o BHACIIOK MEHIIOi CTIMKOCTI
KPOXMaJII0 PUCOBOTO GOpOIIHA 10 (epMEHTaTUBHOIO TifpoJiidy y PUCOBil 3aKkBacli Ha 22,5 % MinBULIYETHCS



aKTUBHICTh MOJIOUHOKUCJINX GaKTePil, Ha 7 % MOPiBHSIHO i3 COPrOBOIO 36iMbIIyETHCS iX KiNbKiCTh. lOBEIEHO
TEXHOJIOTi4Hi [TepeBaru 3aCTOCYBaHHS PUCOBOI 3aKBACKHU 3i CTAPTOBOIO KyJbTypolo JIB-1 MOpiBHAHO i3 3aKBackamu
CIIOHTAaHHOTO GPOJIiHHS y TEXHOJIOTI] 6€3III0TEeHOBOro XJ1i6a, a came IPUCKOPEHHSI IPOLeCy 03PiBaHHS 3aKBACKU Y
5 pasiB, nigsuieHHs akTuBHOCTI MKB - Ha 25 %, nigifiomHoi cunu — Ha 33,3 %, BMicTy 1iyKpiB — Ha 12,9 %,
IEeKCTPUHIB — Ha 34 %, 1eTKUX KUCJOT - y 1,5 pa3u. Lle crpusizio 3pOCTaHHIO Y 3pa3Kax XJ1i6a Ha OCHOBI PUCOBOTO Ta
COProBOro 60pOIIHA NOPUCTOCTI M'sIKyli Ha 7,1-9,3 %, nutomoro o6'emy - Ha 14,3-18,8 % BinnosigHoO. BusHaueHo
TEXHOJIOTIYHI nigxonyu Mmoaudikalii npolecy 103piBaHHs PUCOBOi 3aKBACKHU 3i CTAPTOBOIO KyJIbTypoio JIB-1.
ExcriepuMeHTanbHO NiATBEPAXKEHO, 10 AogaBaHHs 10 % LyKpy Bil Macu prcOBOro 60POIIHA HifBUILYye MiIHOMHY
cuity 3aKkBacku Ha 21,4 %, TUTpOBaHy KUCJIOTHICTD — Ha 43,2 %, aKTUBHICTb MOJIOUHOKUC/IUX 6aKkTepiil — Ha 12 %.
X7n1i606y104Hi BUPOOU 3 COPrOBOro i pUCOBOr0 GOPOIIHA 32 YMOB BUKOPUCTaHHSI 3aKBACKHU 3 TUTPOBAHOIO
KUCJIOTHICTIO 11-12 rpap Ta TepMiHOM 6poaiHHs 20-24 rof MaloTh Kpallli OpraHoJIeNTUYHI TIOKa3HUKHU (apomar,
CMaK, PO3KOBYBAHICTb, CTPYKTYPY M'SIKYIIKH), BUIIi 3HaY€HHS INTOMOTr0 06’emy (Ha 36 % Ta 16 % BinnosigHO) Ta
nopucTocTi (Ha 29 % Ta 11 % BinnoBigHO) NOPIBHSIHO 3i 3pazkamu xJ1iba 6e3 3akBacku. lllnsgxom 6araTodpakTOpHOro
€KCIIEPMMEHTY OINTHMMIi30BaHO TE€XHOJIOTIUHI NIapaMeTpy BUPOOHMIITBA 3aKBACKM PUCOBOI 32 CTAPTOBOIO KYJIBTYPOIO
MiKpOOpraHi3miB: MacoBa 4yacTka ctapToBoi KysnsTypu 0,38...0,40 % 3a Temnepartypu 6poainss 27,9...28,1°C
npotsrom 20,9...21,9 rog 3a6e3nevyye onTUMaIbHy KUCJIOTHICTD i MiTIOMHY CUITY 3aKBACKH, ONITUMaJIbHUAN MUTOMUN
00’'eM Ta [IOPUCTICTb FOTOBUX XJ1iO00YI04HUX BUPOOiB. Jl0BENIEHO, 1110 BUKOPUCTAaHHS MOIU(IKOBaHOI 3aKBACKU -
CTapTepy B KibKocTi 30 % 36pOoKeHOro 60pOoIIHA [0 3arajJbHOi Macu G0POIIHA B TEXHOJIOTII 6€3TII0TEHOBUX
xJ1i6006y104HUX BUPOOIB, 3HAUHO [TOKpalllye OPraHOJIENTAYHI, 6i0XiMiyHi Ta peosIoriyHi MOKa3HUKY TiCTa, @ TAKOX
SIKOCTi TOTOBUX BUPOOIB Ta YIIOBIJILHIOE MPOLIEC iX «4epCTBiHHS». OGIPYHTOBAHO, 1110 BUKOPUCTaHHS 3 % KK
I03BOJIsIE CTA0INi3yBaTU CTPYKTYPY OE3IVIIOTEHOBOIO TiCTa Ta IMOKPALUMTHU [IOKa3HUKU SIKOCTI XJ1iba: 30ibIIeHHs
IIMTOMOTO 06’€éMYy COPrOBOTO i pUCOBOTO XJ1iba — BifnoBinHo Ha 22,7 Ta 30 %, a nopucrocTi — Ha 4,11 15,6 %,
IIOPiBHSIHO 31 BifTIOBIIHUMY 3HAUEHHSIMU [TOKa3HUKIB 171 3paskiB 6e3 KK. Po3pobiieHo paliioHanbHuil peLenTypHui
CKJIaJ, COProBOro Ta pucoBoro xjiba Ha 3akBacui 3 KK, 3Mozies1b0BaHO anapaTypHO-TEXHOJIOTIYHY CXeMY iX
BMPOOHHULITBA Ta BU3HAYEHI HAIIPSIMUA PO3BUTKY aCOPTUMEHTY Oe3rmoTeHoBux XBB. Po3pobieHi Bupobu
XapaKTePU3YIOThCS 30ibLIIEHMM BMiCTOM 6iJIKa i KJITKOBMHH, MiIBUIIEHUM BMiCTOM BiTaMmiHiB (B1, B3, Tokodepoiy)
ta mineparnis (K, Mg, P, Fe, Se). BmicT rimoteny 10,7-15,4 MKT /KT BifjlioBinae HopMmam 6€3/II0TE€HOBOI IPOIYKLIi.
PexomennoBaHo 36epiranns npu 18-30 °C i BinHoCHi# BosorocTi 70-75 % 1o 72 ron. KomniekcHui iHgexc SIKoCTi
cta"osuTts 0,80-1,0 og,., o nepesuilye KOHTPoJb Ha 11,7-13,9 %. IlinTBep/s)keHO €EKOHOMIYHY e(PEeKTUBHICTb
peaizanii po3po6sieHoi TeXHOJIOTI 6e3rII0TeHOBUX XJ1i600yI0YHMX BUPOOIB, BinnmyckHa 1jiHa SKux y 2,1-2,5 pasu
HIDK4Ya CepeIHbOPUHKOBOI 32 iIMIIOPTHI @aHAJIOTY Ta BiANOBigHO — Ha 16,3-30 % HuK4a 3a BiTYM3HSIHI aHAJIOTU
0€3rJII0TEHOBOTrO XJ1i6a, 0 € 3HaYHUM Pe3€pPBOM 3POCTaHHS IPUOYTKOBOCTI Ta IKEPEJIOM KOHKYPEHTHOI [1IepeBary.
CoujanbHuii epeKT HaJaHOi pO3pOOKHU MOJISATa€e y 6isbll TOBHOMY BUKOPHUCTAHHI XapuOBOr0 MOTEHLiajly BiTYU3HSIHO]
3€PHOBOi CHPOBUHU (COPro) pO3LIMPEHHI aCOPTUMEHTY Ta 3abe3redeHi Cl1oK1uBaviB JOCTYIIHOIO i SIKiICHOIO

IIPOAYKIi€I0 CIeljalbHOrO Ai€TUMHOTO IPU3HAYEHHS.

2. The dissertation is devoted to the scientific substantiation and development of gluten-free bakery products with
potato fiber technology for people with gluten-dependent diseases. The problem of supplying the market with
domestically produced gluten-free bakery products is relevant, as the needs of Ukrainians are met mainly by
imported products, and the prices of such bread are unaffordable for many people. Based on theoretical and
experimental studies, the scientific hypothesis was formulated and proved - the use of rice sourdough with a
starter culture of microorganisms in the amount of 30 % by weight of rice or sorghum flour and 3% potato fiber in
the technology of gluten-free bakery products can improve the organoleptic and structural-mechanical
properties, their nutritional value, and slow down the process of their “hardening”. The technological feasibility of
using rice flour in the technology of sourdough for gluten-free bread has been substantiated. It has been proven
that due to the lower resistance of rice flour starch to enzymatic hydrolysis, the activity of lactic acid bacteria in
rice sourdough is 22.5 % higher, and their number is 7 % higher compared to sorghum, which contributed to
ensuring better organoleptic properties of baked model systems of bread with rice sourdough. The technological
advantages of using rice sourdough with starter culture LV-1 are substantiated: intensification of the sourdough



maturation process by 5 times, increase in activity of lactic acid bacteria by 25 %, lifting force by 33.3 %, sugar
content by 12.9 %, dextrins by 34 %, and volatile acids by 1.5 times. Technological approaches to modifying the
ripening process of rice sourdough with the LV-1 starter culture were determined. Adding 10 % sugar by weight of
rice flour leads to an increase in the lifting force of the sourdough by 21.4 %, titrated acidity by 43.2 %, and lactic
acid bacteria activity by 12 %. At a titrated sourdough acidity of 11-12 degrees during 20-24 hours of fermentation,
baked products made from sorghum and rice flour had significantly better organoleptic characteristics, higher
specific volume (by 36 % and 16 %, respectively) and porosity (by 29 % and 11 %, respectively) compared to bread
samples without sourdough. By means of a multifactorial experiment, the technological parameters of rice
sourdough production by the starter culture of microorganisms were optimized: the mass fraction of the starter
culture was 0.38...0.40 % at a fermentation temperature of 27.9...28.1°C for 20.9...21.9 hours. provides optimal
acidity and lifting force of the sourdough, optimal specific volume and porosity of finished baked products. It has
been experimentally confirmed that the use of modified sourdough starter in the amount of 30 % of fermented
flour to the total mass of flour in the technology of gluten-free bakery products significantly improves
organoleptic, biochemical, and rheological indicators of the dough, as well as the quality of bread. It has been
proven that the use of 3% potato fiber stabilizes the structure of gluten-free dough and improves the quality
indicators of bread. A rational recipe composition of sorghum and rice bread on sourdough with potato fiber was
developed. It was established that the developed products have a higher content of protein and fiber, vitamins (Bl,
B3, E), and mineral elements (K, Mg, Fe, and Se) compared to the control. It was proven that the safety indicators of
the developed bread meet the requirements of sanitary and hygienic standards. The modes and terms of their
storage were justified: at a temperature of 18+30C °C and a relative humidity of 70...75 %, no more than 72 hours. It
was determined that the developed types of gluten-free bakery products with potato fiber are characterized by a
significantly slower process of “hardening” compared to the control. It was established that the comprehensive
quality indicator of gluten-free bakery products with potato fiber is positioned in the interval of "excellent quality"
(0.80...1.0 units). Regulatory documentation for new types of gluten-free bread on sourdough with potato fiber has
been developed and approved. The economic efficiency of implementing the developed technology of gluten-free
bakery products with potato fiber, the selling price of which is 2.1-2.5 times lower than the average market price
for imported analogues and, accordingly, 16.3-30 % lower than domestic analogues of gluten-free bread. The
social effect of the provided development is to more fully utilize the nutritional potential of domestic grain raw
materials (sorghum), expand the range, and provide consumers with affordable products of special dietary
purpose.
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2. Tetyana Lebedenko

KBasigikanis: n.1.1., gow., 05.18.01

ImenTudikarop ORCID ID: 0000-0001-8385-4674

JonaTkoBa iHdopmanis:

IIoBHe HafIMeHyBaHHﬂ IOpI/I,uH‘IHO'l' 0COOM: OpechKUil HalliOHABHUI TEXHOJIOTIYHMUIA yHiBepCcHUTET
Kopg 3a €IPIIOY: 02071062

Micue3Haxoa KeHHS: y. Kanartna, 6y, 112, Ozneca, 65039, Ykpaina

dopma BiracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HAayKu YKpaiHu

InenTudikarop ROR:

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:



1. Muxomnik Jlapuca AnaTosiiBHa

2. Larysa Mykhonik

KBasigikanis: . . 1., gor., 05.18.01

InenTudgikarop ORCID ID: 0000-0002-6997-2081

JoparkoBa indopmamnist:

IloBHe HaliIMEeHYBaHHS IOPUAHYHOL 0C00H: HarioHanbHU# yHIBEPCUTET XapYOBUX TEXHOJIOTIi
Kopg 3a €IPIIOY: 02070938

Micuesnaxo,zm(emm: ByJI. Bosmogumupcska, 6yz. 68, Kuis, 01601, Ykpaina

dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBitiHHS: MinictrepcTBo oCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

BaacHe IlpizBume Im's I1o-6aTbKOBI:
1. HaymeHko OkcaHa BacuiBHa

2. Oksana Naumenko

KBasidikamis: n. 1. u., crapmuii HaykoBuii criiBpo6itHUK, 03.00.20
Imentudikarop ORCID ID: 0000-0002-1691-1381
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH: [HCTUTYT IPOAIOBOMIbYMX pecypciB HanioHanbHOi akagemii

arpapHUx HayK YKpaiHu

Kog, 3a €EIIPTIOY: 00419880

Micue3HaxoaKeHHS: ByJI. €BreHa CBepcTioka, oyx. 4-a, Kuis, 02002, Yxkpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiiHHSA: HaujonasnpHa akazemis arpapHux HayK YKpaidu

InenTudikarop ROR:

PeuenseHTu

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. MegBenesa Amxesika OsiekcaHpiBHA

2. Anzhelika Medvedyeva

KBasigikamis: . t. u., gouenr, 05.18.16

InenTudikarop ORCID ID: 0000-0002-7991-9161

JopaTrkoBa indpopmamnist:

IloBHe HafIMeHyBaHHSI IOPUIHUYHOL 0CO0OH: Jlep>KaBHMII TOProBeJIbHO-€KOHOMIYHUI YHiBEpCUTET
Kopg 3a €IPIIOY: 44470624

Micue3Haxoa KeHHS: sy Kioro, 6yz. 19, Kui, 02156, Ykpaina



dopma BiracHOCTI: JlepxasHa
Cdepa yllpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3akar04Hi BimoMocTi

BiiacHe IIpi3Buine Im'sa ITo-6aTbKOBI HOxina Tersana litiBHa
TOJIOBH paju

BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBi I0xina Tersna LutisHa
rOJIOBYIOYOrO Ha 3aCiflaHHi

BigmoBigasbHUH 32 MiATOTOBKY Jlanceka Bita JIMutpiBHa
00JIIKOBHX JJOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZJaJIbHUM 32 PEECTpalLilo HayKoBoi IOpuenko TeTsHa AHaToiiBHA

OisIIBHOCTI




