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Pedepar:

1. Inceprarifina po60Ta IPUCBIYeHA YIOCKOHAJIEHHIO Ta HAYKOBOMY OOI'PYHTYBAaHHIO TE€XHOJIOTII XJ1iba 3
BHMKOPHCTaHHSIM 3aKBACOK CIIOHTaHHOTO OPOiHHS 3 60POIIHA KPYIT'SHUX KYJbTYP (3€71€HOI I'PEYKY, BiBCSHOTO Ta
pucoBoro). JlociiixKeHO TeXHOJIOTiYHiI BJIaCTUBOCT] 6OPOIIHA KPYIT'SSHUX KyJIbTYpP. BCTaHOBJIEHO, 1110 60POLIHO
3€JIeHOI IPEeYKH, BiBCSIHE Ta PUCOBE XapaKTePU3YIOThCA OiIbLIOK0 KPYIIHICTIO YACTUHOK, HUKUYOI0 aKTUBHICTIO
IIPOTEOJIITUYHUX Ta aMiIOJITUIHUX pepMeHTIB. [Topsy, 3 M, 60POIIHO KPYII'SIHUX KYJIbTYp Mae MeH1i Ha 15,8-40,0
% po3Mipu KpOXMaJIbHUX 3€pPEH, ITOPiBHSHO 3 MIIEHUYHUM GOPOIIHOM MEPIIOro COPTY (KOHTPOJIb), @ TAKOXK HIDKYY
TeMIIepaTypy MOYaTKy KilelicTepusalii KpoxXxMaslio Ta MaKCMMaJbHy B's13KiCTb cycneHsii. BomonorinHanbHa
30aTHICTB BiBCSTHOTO 60poIHa Buia Ha 50 %, pucoBoro - Ha 10,7 %, a 6oporHa 3es1eH0i rpeyku - Huk4a Ha 10,3 %,
IIOPiBHSIHO 3 KOHTpoJieM. Y ¢pakLiiiHOMy ckiai 6i7KiB rpeyaHoro 60pouiHa rnepeBaxae gpaxiis anboymiHis (60,5
%), BIBCSIHOTO - I7100YJ1iHiB (44,0 %), TOHi SIK B NIIEHNYHOMY T2 PUCOBOMY OOPOIIHI epeBakae (Ppaxiiis III0TEiHiB.
3’s1c0BaHo, 110 B IPEYaHOMY Ta BiBCSIHOMY OOPOLIHI 6ijbllle BJIACHUX LIYKPIiB, 110 3a6e3redye 6ibll iHTeHCUBHE

ra3oyTBOPEHHS HA M0YaTKy OPOJIiHHS, ajle HU)KYa LyKPOyTBOPIOBAJIbHA 3IATHICTh Ta aBTOJIITUYHA aKTUBHICThb



3YMOBJIIOIOTh 3MEHIIEHHS IHTEHCUBHOCTI BUITIEHHS NIOKCUAY Byryewuio B 1,4-2,7 pa3y, IOPIBHAHO 3 MIIEHUYHUM
6opourHoM. PazoM 3 THM, cymili MimeHnYHOro 60PoIIHa 3 PeYaHyM Ta BiBCSHUM XapaKTePU3YIOThCS BUIIUM
[IOKa3HMKOM CYMapHOI'O ra30yTBOPEHHS, HiX INIIEHUYHOTo 60poIHa. B nopanbunx NOCiI>)KEHHSIX BUBYAIU
MO>KJIMBICTb BUKOPUCTAHHSI GOPOIIHA KPYIT'SIHUX KYJIBTYP SIK TOSKMBHOTO CE€pPEIOBUIIA 1J1s1 3aKBACOK CIIOHTAHHOTO
OponinHs. MeTogoM MaTeMaTHYHO-CTaTUCTUYHOTO MOJIEJIIOBAHHS BCTAHOBJIEHO ONTUMAJIbHI YMOBHU [IJ151 LIUKITY
PO3BeIeHHs 3aKBaCOK: MaCOBa YaCTKa BOJIOTHU JiJIsl PUCOBOi 3aKBacKu - 52 %, rpedaHoi — 60 %; BiBcsiHOI - 70%);
TeMIiepaTypa 6poJiHHs 1J1s1 BCiX 3aKBacoK - 28 °C; TpuBajicTb OpOJiHHS [J1s1 PUCOBOI Ta rpeyaHoi 3akBacok- 120
rof, BiBCsIHOI- 96 rofi. BUCOKi IOKa3HUKY SIKOCTi 3aKBACOK 3a0€3Me4yI0ThCS IIPU TAKMX YMOBAX IIPOBEAECHHS
BUPOOHMUYOTO LIMKIIY: KiJIbKICTh CTUIJIOl 3aKBACKU /1J1s1 prcoBoi- 50 %; mJist rpedaHoi Ta BiBCsHOiI- 35 %; Temniepartypa
O6poiiHHS [J1s BCix 3akBacok- 28 °C; TpuBaiCTh GPOAIHHS IJ1s1 PUCOBOI 3aKBAaCKU - 12 rof; i rpev4aHoi Ta BiBCSHOI-
14 ron. BcTaHOBJIEHO, 10 ONTUMAJIbHUM TEPMiHOM 30€piraHHs Ip1 KOHCEPBYBAHHSI OXOJIOKEHHSIM €: IJIs1 PUCOBOI
3aKBacKu - He binbuie 14 1i6, ny1s1 rpevyaHoi i BiBcsiHOI — He 6isbie 21 1o6u. BHeceHHi cosi Hait6inbm epeKTUBHO
BHUKOPHCTOBYBaJIY JJ1s1 PUCOBOI 3aKBACKH, OCKIJIbKY ii TIOKa3HUKH SIKOCTi 33 IUM CIIOCOOOM 30eperyiich HalKpalie.
Tax, KUCIOTHICTb 3HM3UNACH Ha 15,9 %, aKTUBHICTh MOJIOYHOKUCIUX 6akTepill — Ha 30 %. MeTooM NPOGHUX
J1abopaTOPHUX BUIIIKaHb BCTAHOBJIEHO, 1IJO B TEXHOJIOTII xJ1i0a 3 MIII€HNYHOTO 60POIIHA JOLiITbHUM JO3YBaHHIM
BiBCSHOI Ta rpeyaHoi 3aKBacoK € 15 % 1o macu 60poLIHa; B TEXHOJIOTI X164 i3 cyMmilIi MIeHNYHOro Ta JKUTHbOTO
6opoiHa - 30 % 1o Macu 60pOIIIHA, a B TEXHOJIOTIi 6e3roTeHoBoro xjita - 30 % pucosoi a6o 20 % rpedaHoi
3aKBaCKM JI0 Macy KpOXMaJlbHO-O0POMIHSIHOI cyMimli. [JOCiIKeHO, 10 3i 3pOCTaHHSIM J03yBaHHS 3aKBACOK B
peLenTypu MIIEeHUYHOTO, MIIEHNYHO-KUTHBOTO Ta 6E3IJII0TEHOBOr0 xJ1ib6a iIHTeHCUPIKYIOTbCS ITPOLIECH O3PiBaHHS
TiCTa, PO L0 CBiTYMTD 3POCTAHHS OKA3HUKIB MiJliliMaNbHOI CHUJIU Ta TPUBAJIOCTI BUCTOIOBAHHS TiCTa,
IIOKpaIllyeThCsI KUCJIOTOHAKONIUYEHHSI Ta BUTIJIEHHS OiOKCUAY ByTIjeL 0. BUBuUeHHs B'I3KO-IIJIaCTUYHUX
XapaKTePUCTHUK MMIIEHUYHOrO Ta MIIEHUYHO->XKUTHBOTO XJ1iba [M0Ka3aiy MOTipluIeHHsS YTPUMYBAHHS 1iOKCULY
ByIJIelio Ta GOPMOYTPUMYBAJIbHOI 30ATHOCTI 31 3pOCTAHHSAM JIO3yBaHHS KPYITSIHUX 3aKBACOK BHACJIiZIOK 3HMUKEHHS
BMICTY IIIEHUYHOT0 60POIIHA B PeLeNTypi, i BifoBiAHO, KIelKoBMHU. Lle ninTBepKye HEOOXiTHICTh KOPUTYBAHHS
peLenTyp BUPOOIB 3 iX TOAaBaHHSIM i BHECEHHS CTPYKTYPOYTBOPIOIOYMX J00aBOK. PazoM 3 TuM, 3'1COBaHO, 110
CTBOPEHHS KHCJIOTO CepeIOBUIIA B MIIEHNYHOMY TiCTi 32 paXyHOK JojaBaHHs 15 % BiBCSIHOI Ta rpeyaHoi 3aKBaCOK
VKPIIJIIO€ KJIEMKOBUHY, 110 TO3UTHBHO BIUIMBATMME Ha SIKiCTb TOTOBUX BUPOOiB. B 6€3Iy1I0TEHOBOMY TiCTi
YTPUMYBaHHS ra3y NOKpPalyeThCs 31 3pOCTAHHSIM BifICOTKY BHECEHOI 3aKBacku. [1if yac po3pobsieHHs peLenTyp
MIIEHUYHOT'0 Ta MIIEeHNYHO-KUTHBOTO XJIiba 3 3aKBACKaMU CIIOHTAHHOTO 6POIiHHS 3 60POIIHA KPYITSHUX KYJIbTyP
MTOKa3aHO JOLiNBbHICTD BKIIOYEHHS [0 iX CKJIaAy TPEYaHUX Ta BiBCSHUX IJIACTIBLIB, CYXOi MIIEHNYHOI KIEKOBUHHU.
Lli peuenTypHi iHrpeiieHTU [IOKPaIlyIOTh CIIOXXUBYI BJIACTUBOCTI XJ1i0a, PO 110 CBiTYUTh 3pOCTAHHS KOMILJIEKCHOTO
IIOKa3HMKa SIKOCTi. B nmeHnYHOMYy xJ1i6i 3pocia KilbKiCTb 6ijika B 1,1 pa3, xapyoBUX BOJIOKOH — B 1,3 pa3y, a B
MIIEeHUYHO->)KUTHbOMY XJ1i6i — B 1,25 Ta 1,4 pa3, BinnosigHo. JlonaBaHHS 60pOIIHA 3€JIeHOi IPeYKy B 6e3TII0TeHOBUN
XJ1i6 nipBuIye BMICT 6isika B 2,2 pa3y, XapuoBUX BOJIOKOH - B 2,0 pasis, BiTamiHiB B9, PP ta E - B 7,2 pa3u, 7 pasiB Ta
5 pasiB, BignosinHo. [TiniopaHi penenTypHi KOMIO3uULLii O3BOJININ 3MEHIIUTH Y€PCTBiHHS, IIPO 110 CBiAYaTh
[TOKa3HUKY KPUXKYBATOCTi Ta BOJOIOTIMHAIBHOI 3JaTHOCTI M'SIKYIIKY, a TAKOXK IedopMaliii M'aKyIIKY, BU3HAYeHa

3a JOIIOMOT'OI0 TTIEHETPOMETPA.

2. The thesis is devoted to the improvement and scientific substantiation technology bread using sourdough
starter spontaneous fermentation from flour grain crops (buckwheat, oatmeal and rice). The technological
properties the flour of cereal crops were investigated. It was found that green buckwheat, oat, and rice flours are
characterized by a larger particle size and lower activity of proteolytic and amylolytic enzymes. At the same time,
cereal flours have starch grain sizes that are 15.8-40.0 % smaller than first- grade wheat flour (control), as well as a
lower temperature at which starch gelling begins and a higher viscosity suspension. The water absorption capacity
was 50 % higher in oat flour, 10.7 % higher in rice flour, and 10.3 % lower in green buckwheat flour compared the
control. The protein fractional composition in buckwheat flour is dominated by albumin (60.5 %), oat flour by
globulins (44.0 %), whereas in wheat and rice flour the glutelin fraction prevails. The study revealed that
buckwheat and oatmeal flour contain more intrinsic sugars, ensuring more intense gas formation at the beginning

fermentation. But lower sugar-forming capacity and autolytic activity lead to a decrease in the intensity by 1.4-2.7



times compared to wheat flour. The possibility using cereal flour as a nutrient medium for spontaneous
fermentation starter cultures is studied further. Using mathematical and statistical modeling, the optimal
conditions for the starter cultivation cycle were determined: mass fraction is 52 % for rice starter, 60 % for
buckwheat starter, and 70 % for oatmeal starter; fermentation temperature for all starter cultures is 28 °C;
fermentation duration for rice and buckwheat starter is 120 h., and for oatmeal starter is 96 h. High quality starter
cultures are ensured under the following conditions the production cycle: the amount a ripe starter is 50 % for
rice starter, 35 % for buckwheat and oatmeal starter, fermentation temperature for all starter cultures is 28 °C,
fermentation duration for rice starter is 12 h, for buckwheat and oatmeal starter is 14 hours. It was found that the
preservation of the studied starter cultures by adding salt and cooling is effective for the discrete mode of
operation of enterprises. The acidity of all s ples of starter cultures decreases slightly after 21 days storage - by 1.2-
2.4 degrees.It has been established that the optimal storage period for cooling preservation is: rice starter - no
more than 14 days, buckwheat and oatmeal - no more than 21 days. Salt application was most effectively used for
rice sourdough, as its quality indicators were best preserved by this method. Thus, the acidity decreased by 15.9%,
and the activity of lactic acid bacteria by 30 %. Using the method described above, it was found that in wheat flour
bread technology, the appropriate dosage for oat and buckwheat starter is 15% by weight of flour; in bread
technology made from a mixture or wheat and rye flour, 30% by weight in flour; and in gluten-free bread
technology, 30% rice or 20% buckwheat starter by weight in starch and flour mixture. It has been shown that
increasing the dosage of sourdough starter in wheat, wheat-rye, and gluten-free bread formulations intensifies
dough maturation, as evidenced by an increase in the lifting power and duration as well as the dough proofing,
improves acid accumulation and carbon dioxide release. It was found that the visco-plastic characteristics wheat
and wheat-rye breads deteriorated with the increase in cereal sourdough dosage due to a decrease in wheat flour
content as well as gluten in the recipe. This confirms the need to adjust recipes to include cereal and structure-
forming additives. However, it has been found that creating an acidic environment in wheat dough by adding 15%
oat and buckwheat sourdoughs strengthens gluten, which will positively affect the quality of finished products. In
gluten-free dough, gas retention improves with an increase in the percentage of sourdough starter. The
expediency that buckwheat and oat flakes and dry wheat gluten should be included in the recipes for wheat and
wheat-rye bread using spontaneously fermented sourdough starter flours from cereal flour was demonstrated.
These ingredients improve the consumer properties a bread, as evidenced by the growth of a complex quality
indicator. The amount of protein increased by 1.1 times in wheat bread, dietary fiber by 1.3 times, and by 1.25 and 1.4
times in wheat-rye bread, respectively. Green buckwheat flour added to gluten-free bread increases the protein
content by 2.2 times, dietary fiber by 2.0 times, and vitamins B9, PP and E by 7.2 times, 7 times and 5 times,
respectively. Thus, the selected recipes allowed to reduce staling, as evidenced by the indicators friability and
water absorption capacity crumb, as well as deformation crumb, determined by the penetrometer.
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Kopg 3a €IPIIOY: 44234755

Micue3Haxoa>KeHHSI: ByJ1. AT4eBChKUX, 6y 44, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina
dopma ByracHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:



PeuenseHTu

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. ®anennum Hatanis OnekciiBHa

2. Nataliya O. Falendysh

KBasigikamis: . r. u., gouenr, 05.18.01

InenTudgikarop ORCID ID: 0000-0002-2571-3643

JoparkoBa indpopmamuist:

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

Micuesﬂaxo,rm(eHHﬂ: ByJI. Bononumupcska, 6ya. 68, Kuis, 01601, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Cunbuyk TeTssHa AHaTOJTiIBHA

2. Tetiana Silchuk

KBasigikamis: 1. 1. u., npodecop, 05.18.16

ImenTudikarop ORCID ID: 0000-0001-8035-4957

JoparkoBa iHdpopmamist:

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

Micqesﬂaxon)KeHHﬂ: ByJI. Bononumupceka, 6ya. 68, Kuis, 01601, Ykpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

VIII. 3ak/1104Hi BiZOMOCTI

Biacue IlpisBume IM'st [To-6aTbKOBI Kosb6aca Bosogumup MukosiaiioBu4
TOJIOBH paju

Bsacue IIpisBume Im'st [To-6aThKOBI [llesuenko Onexcanpp IOXMMOBITY
rOJIOBYIOYOrO Ha 3acCimaHHi

BignmoBizansHMiA 32 NiATOTOBKY MesbHuk Hatastis

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




