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Pedepar:

1. Incepraliiio pUCBsIYE€HO HAYKOBOMY OOI'PYHTYBaHHIO Ta PO3PO0JIEHHIO TEXHOJIOTII 6e3III0TEHOBUX KEKCIB 3
MOJIOYHO-0iJTKOBUM KOHLIEHTPATOM CKOJIOTHH 151 OCi0 3 IJII0TE€H3aJIe’KHUMU 3aXBOPIOBaHHsIMU. Ha 6asi
TEOPETUYHUX Ta eKCIIEpUMEHTAIbHUX JOCIIIKeHb CHOPMYJIbOBAHO i JOBEIEHO HAyKOBO-TIPAKTUYHY TilloTe3y —
BHUKOPHUCTaHHS CyMillli 6€3rII0T€HOBOrO GOPOIIHA KPYII'SIHUX KYJIbTYP, MOJIOYHO-0iJIKOBOTO KOHLIEHTPATy CKOJIOTUH
y TEXHOJIOTii KEKCIiB 3a0€3M1e4NTh MiABULLIEHHS iX TEXHOJIOTIUYHOI CTabiIbHOCTI, Xap4yoBOi Ta 6i0J10TriYHO] L[iHHOCTI,
IACTh 3MOTy PO3UIMPUTU ACOPTUMEHT OOPOIIHSHUX KOHIUTEPChKUX BUPOOIB 3 IPOrHO30BAHUMU TTOKAa3HUKAMU
SIKOCTI J151 0Cib 3 «<HEIIepeHOCHMICTIO» [JII0TeHy. Briepie HayKoBO OGI'PYHTOBAHO Ta JOCiIKeHHSIMU [Y-crieKkTpiB
IOBEJEHO, 110 32 YMOB CYMiICHOTO BUKOPUCTAHHS y TEXHOJIOTII 6€3IJII0TEHOBUX KEKCiB arjlloTeHOBOI OOPOIIHSHOI

cupoBUHU Ta MBK CKOJIOTHH yTBOPIOIOTHCS LOJATKOBI BOJHEBI 3B'SI3KM MK MOJIeKyJIaMHU OiJIKiB Ta BYTIJIeBOAIB i3



3abe3nevyeHHsIM cTabinizauii ix peosoriyHux BaactuBocTeil. OGrpyHTOBAaHO BUOIP 6€3rII0TEHOBOI GOPOLIHSHOI
CHPOBUHU JJ151 BAKOPUCTAHHS Y TEXHOJIOTIi 6€3rII0TEHOBUX KEKCiB - pUCOBe OOPOLIHO Ta KYKypyA3siHEe G0POIIHO
TOHKOTro nnomesty supo6nuka TOB «Kackan» TM Mr.Tally 3 TeXHOJIOTIYHMMH BJIACTUBOCTSIMU, 30KpeMa
IPaHyJIOMETPUYHUM CKJIAJIOM, JUCIIEPCHICTIO, BMICTOM MOMKOKEHOro Kpoxmaio Ta BII3 , mo Haibinbm 6113bKi
IIO aHAJIOTIYHUX ITOKA3HMUKIB MIIEeHNYHOro 60poIHa. Bu3HaUY€HO BIJIMB OKPEMUX PELENTypPHUX KOMIIOHEHTIB Ha
(pizuxo-ximiuHi, peosoTivyHi Ta OpraHOMeNTUYHI TOKa3HUKU MOJIETIbHUX XapUYOBUX CUCTEM OE3rJII0TEHOBUX KEKCiB 3
MBK ckosoTuH. [JoBeJ€HO, 110 BUKOPUCTaHHS y TEXHOJIOTI] 6€3r/II0TEHOBUX KEKCIB CYMillli pucOBOTO Ta
KyKypy[3siHOro 60poirHa y criBBigHoumeHHi 60...70% i 40...30% BignosigHo, Ta 25,0...27,5% MOJI0YHO-6i7IKOBOTO
KOHIIEHTPATy CKOJIOTUH CIIpUSE MiABUIIEHHIO BOJIOTOYTPUMYBAJIbHOI 3ATHOCTI TiCTa, TO3UTUBHO BIIJINBAE Ha
OpPraHoJIENTUYHI Ta CTPYKTYPHO-MEXaHi{uHi BJIaCTUBOCTi po3p06JIeHNX BUPOOIB, YIIOBIJIbHIOE IIPOLIEC «YE€PCTBIHHS»,
CTBOPIOE NEPENYMOBH [1J151 PO3LUIUPEHHSI aCOPTUMEHTY O6€3IJII0TEHOBUX KEKCIB 3 MiIBULLIEHOI0 XapuOBOIO LiHHICTIO
Ta 33/JaHUMU CIIO>KUBYMMMU BJIACTUBOCTIMU. III151Xx0M 6araTopakTOpHOTO €KCIIEPUMEHTY ONTUMi30BAaHO
peLenTypHuil ckiag 6e3rinoTeHoBux kKekciB 3 MBK ckosioTrH. BcTaHOB/IEHO, 110 32 YMOB BUKOPUCTaHHS CyMillii
PHCOBOTO 11 KyKypyi3siHOro 6opomHa, MBK CKOJIOTHH Ta IIyKpPy MacOBOIO YaCTKOI0 22%, 24,9% Ta 25,1% BifnoBigHO
B pEeLeNnTypHil cyMili, 3a6e31e4yeTbCsl ONTUMATIbHIUN TUTOMUI 06’'€M Ta IOPUCTICTh TOTOBUX BUPOGIB.
OO6rpyHTOBaHO TEXHOJIOTIYHI pe>KMMU BUPOOHUIITBA 6e3rII0TeHOBUX KeKciB 3 MBK ckosioTuH. [loBenieHo, o
palioHaIbHOIO TPUBAJICTIO 30MBaHHS BEPLUIKOBOro Macia, ykKpy 3 MBK ckosioTuH € (2...3)-60 ¢ 3a yactotu
obepTaHHs pobodoro oprany 180 06 /xB., 0 BifOBiae JOCTATHIM PiBHOMIPHOCTI PO3MOAiNIEHHS PELENTYPHUX
KOMIIOHEHTIB. Bu3HaueHO palioHasbHi TapaMeTpy BUMIKaHHS 6€3rII0TeHOBUX KeKCiB 3 MBK ckonoTuH:
TeMreparypa rnekapHoi kamepu 170°C...160 °C, TpuBasnicTs BunikanHs 25...30 xB. Po3pobsieHo peLentypy Ta
TEXHOJIOTIYHY CXEMY OJIEP>KaHHSI GETJIIOTEHOBUX KEKCIB 3 MOJIOYHO-01JIKOBUM KOHLIEHTPATOM CKOJIOTUH. OTpUMaHO
KOMILJIEKC JIAHUX, 110 XapaKTepusye SKiCTb po3po6sieHNX BUPOOIB, JOBEIEHO iX BUCOKY Xap4yOBY Ta 6i0JIOTiuHy
LiHHiCTb. BU3HaU€HO, 1110 32 BMIiCTOM OiJIKOBUX PE4YOBUH 0€3IJII0TEHOBUM KeKC nepeBulye kekc «CUpHUii»
(koHTpOJIb) Ha 8,15%, KJIITKOBMHY Y 4 pa3u. bisok po3pobsieHux BUPOOiB € 6isblll 30a/1aHCOBAHUM 32
aMiHOKHCJIOTHUAM CKJIQ[IOM, HiX 61JI0K KOHTPOJIBHOTO 3pa3ka, He MiCTUTb JIIMITYIOUMX aMiHOKUCIIOT.
XapakTeprcTrKa MiHEPAJILHOTO Ta BiTAMIHHOIO CKJIaAy KEKCIiB JOBOLUTD, 110 32 BMICTOM 30JIbHUX €JIEMEHTIB Ta
BiTaMiHiB po3pobsieHnii 6e3rinoTeHoBul Keke 3 MBK CcKOJI0THH IepeBuIllye KOHTPOJIb. BU3HaY€eHo, 1110 3MEHIIEHHS
LIYKpPY Y PeLenTypi 6€3ra0TeHOBOro Kekcy Ha 10% y MopiBHSIHHI 3 KOHTPOJIeM, Ta BUKopucTaHHs MBK cKoloTuH,
BIUIMBA€E HA 3HWKEHHSI eHEePreTUYHOI LIiHHOCTI y OpiBHSHHI 3 KeKcoM «CHUPHUM» Ha 7,65%. BcTaHOBIIEHO, 1110
MOKA3HUKY 6€311eYHOCTi 6e3/II0TeHOBUX KeKCiB 3 MBK CKOJIOTHH BifilOBiNal0Th BUMOTAM CaHITapHO-TirieHiYHUX
HOPM. PesysibTaTu 1a60paTOPHUX JIOCTiIPKEHb JOBEJH, 1110 BMICT [JIIOTE€HY Y JOCJiIHIN NapTii 6€3rII0TeHOBUX
KekciB 3 MBK ckos0TuH ckianae meHie 20 Mr /KT, 110 BiANIOBiZae YNHHUM HOpMaM 6€3M1eYHOCTi 6e3TII0TEeHOBO]
nponykiuii. PesysbraT mociimkeHHs 3MiHN Pi3UKO-XiMiYHNX, MIKPOGIOJIOTiYHMX i OPraHONENTUYHMX [10Ka3HUKIB
SIKOCTi pOo3p006JIeHUX BUPOOIB IpU 30€piraHHi B CYKyIMHOCTI 3 iHIIMMU SIKICHUMU IIOKa3HUKaMU JO3BOJIUIIU
OOrpyHTYBaTU peXMMU i TepMiHM 36epiranns: 3a Temnepatypu 18+30C Ta BiHOCHOI Bojsiorocti nositps 70...75% -
He Gisbue 7 #i6. BCTaHOB/IEHO, 1110 KOMIIJIEKCHUI MOKA3HUK SIKOCTi pO3p06JIeHUX BUPOOiB MO3UILIOHYETHCS B
iHTepBaJi «BiIMiHHOI IKOCTi» Ta Ha 4,4% nepeBullye NOKa3HUK SIKOCTi KOHTPOJI0. PO3po6yieHo Ta 3aTBepIKeHO
HOPMAaTHUBHY JOKYMEHTAallil0 Ha KeKC 6e3rynoTeHoBuil 3 MBK cKkos10TUH, OTpUMaHO JBa NaTeHTH YKpaiHU Ha KOPUCHI
mogei. HamaHo oLiHKy €eKOHOMiIYHOI €(peKTUBHOCTI Ta COLiaJIbHOTO €(EKTY Bifl BIPOBAAKEHHS PO3PO0IEHO]

TEXHOJIOTii y BUPDOOHULITBO.

2. The dissertation is devoted to the scientific substantiation and development of gluten-free muffins with
buttermilk protein concentrate for people with gluten-related disorders. For the first time, it was scientifically
substantiated and proved based on the IR spectra studies that when gluten-free muffins are made with raw gluten-
free flour and buttermilk protein concentrate, additional hydrogen bonds are formed between protein and
carbohydrate molecules, stabilizing their rheological properties. The selection of raw gluten-free flour, specifically
rice flour and finely milled corn flour produced by Kaskad LLC (TM Mr. Tally) with technological properties, in
particular, granulometric composition, dispersion, damaged starch content and water absorption capacity, which
are closest to similar parameters of wheat flour,was substantiated for use in the gluten-free muffins technology.



The paper determines the effect of individual recipe components on the physicochemical, rheological and
organoleptic parameters of model food systems of gluten-free muffins with buttermilk protein concentrate. It was
proven that the use of a rice and corn flour mix, and buttermilk protein concentrate in the gluten-free muffins
production in the ratio of 60...70%, 40...30%, and 25.0...27.5%, respectively, enhances the water absorption capacity
of the dough, has a positive impact on the organoleptic, structural and mechanical properties of the developed
products, slows down the staling process, and creates the prerequisites for expanding the range of gluten-free
muffins with increased nutritional value and desired consumer properties. Through a multivariate experiment, the
formula of gluten-free muffins with buttermilk protein concentrate was optimized. The paper demonstrates that
the use of a rice and corn flour mix, buttermilk protein concentrate, and sugar with a mass fraction of 22%, 24.9%,
and 25.1%, respectively, in the formula ensures the optimal specific volume and porosity of the finished products.
Technological modes of production of gluten-free muffins with buttermilk protein concentrate are substantiated.
It has been proven that the efficient duration of whipping butter and sugar with buttermilk protein concentrate is
(2...3)60 s at a food processing machine rotation speed of 180 rpm, which corresponds to a fair distribution of the
recipe ingredients. The optimal parameters for baking gluten-free muffins with buttermilk protein concentrate
were determined: baking chamber temperature 170°C...160°C, baking time 25...30 min. The formula and
technological scheme for the production of gluten-free muffins with buttermilk protein concentrate were
developed. A set of data characterizing the quality of the developed products was obtained, and their high
nutritional and biological value was proved. The paper shows that the gluten-free muffin exceeds the Cheese
(‘'Syrnyi') muffin (reference) by 8.15% in protein content and 4 times in fiber content. The protein of the developed
products is more balanced in terms of amino acid composition than the protein of the reference sample, and
contains no limiting amino acids. The characteristics of the muffin's mineral and vitamin composition indicate that
the developed gluten-free muffin with buttermilk protein concentrate contains higher amounts of ash elements
and vitamins than the reference sample. It was found that reducing sugar in the gluten-free muffin formula by 10%
over the reference sample, combined with the use of buttermilk protein concentrate, reduces the energy value by
7.65% as compared to the Cheese (‘Syrnyi') muffin. It was established that the safety indicators of gluten-free
muffins with buttermilk protein concentrate meet the health and hygiene requirements. The laboratory results
proved that the gluten content in the test batch of gluten-free muffins with buttermilk protein concentrate is less
than 20 mg/kg, which meets the applicable safety standards for gluten-free products. The study results of changes
in physicochemical, microbiological, and organoleptic quality indicators of the developed products during storage,
together with other quality indicators, enabled to substantiate storage modes and shelf life: at a temperature of
18+30C and relative humidity of 70...75% - no more than 7 days. The comprehensive quality indicator of the
developed products was found to be within the "excellent quality" range and was 4.4% higher than the reference
quality indicator. Regulatory documentation for gluten-free muffins with buttermilk protein concentrate was
developed and approved, and two patents for utility models were obtained. The economic efficiency and social
effect of the developed technology implementation in production were assessed.
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BrnpoBaaKeHHS pe3yJIbTaTiB AHCEPTalii: BuposamkeHo

3B's130K 3 HAYKOBUMH TeMaMH: 00119U100296

VI. BizoMocCTi Npo HayKOBOr0 KepiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacwue IlpizBume Im'a Ilo-6aTbKOBI:
1. FOnina Tetgna InniBHa

2. Tatiana Yudina

KBasigikanis: 5.1.1., npod., 05.18.16

ImenTudikarop ORCHID ID: 0000-0002-7407-4534

JoparkoBa iHdpopmamist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0COOH: Jlep>kaBHUII TOPrOBEJIbHO-€KOHOMIYHUIl YHIBEPCUTET
Kopg 3a €APIIOY: 44470624

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

dopma BiracHOCTI: /lepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHiBepCUTETCHKUIL

VII. BigomocTi npo o@dililfiHuX ONOHEHTIB Ta PELeH3€HTIB
OdiuiiiHi OIOHEHTH
Biacue IlpizBuuie Im's Ilo-6aThKOBI:

1. TTaBaroyenko Osena CraHicaBiBHA

2. Olena Pavluchenko

KBasigikamis: . . 1., gor., 05.18.01

InenTudirkarop ORCHID ID: 0000-0002-8742-4150

JoparkoBa indpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOM: HauioHanbHMIl yHIBEPCUTET XapYOBUX TEXHOJIOTIH
Kopg 3a € IPIIOY: 02070938

Micuesnaxo,r.perHﬂ: ByJI. Bonmopumupceka, 6ya. 68, Kuis, 01601, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH | HayKy YKpaiHu

Inentudikarop ROR:

CeKTOop HayKH: YHiBEPCUTETCHKUIL



BiacHe IIpizBuie Im'sa I1o-6aThKOBI:
1. eitnnyeHko ['puropiil BikropoBuy

2. Hryhoriy Deynychenko

KBasigikamis: n.1.1., npodecop, 05.18.16

ImenTudikarop ORCHID ID: 0000-0003-3615-8339

JonaTkoBa iHdopmanist:

IloBHE HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: JlepkaBHMI 6iOTEXHOIOTIYHMIA YHIBEPCUTET
Kopg 3a €IPIIOY: 44234755

Micue3Haxoa>KeHHSI: ByJ. AT4eBChKuX, 6y/1. 44, Xapkis, XapkiBcbkuii p-H., 61002, Ykpaina
dopma ByTacHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: [any3eBuii

Penensentu

Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. 'pa6oBchka OsieHa B'ssueciiaBiBHa

2. Olena Hrabovska

KBasigikanis: x. r. ., npodecop, 05.18.05

InenTudikarop ORCHID ID: 0000-0001-6462-3790

JoparkoBa indpopmauist:

IToBHE HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0COOH: Jlep>kaBHUII TOPrOBEJIbHO-€KOHOMIYHUIl YHiBEPCUTET
Kopg 3a €APIIOY: 44470624

Micue3Haxoa KeHHS: By Kioro, 6yz. 19, Kuis, 02156, Ykpaina

dopma BiracHOCTI: JlepxaBHa

Coepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUI

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
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JonaTkoBa iHdopmalist:

IToBHE HaﬁMeHyBaHHﬂ IOPUIUYHOL 0CO0H: Jlep>kaBHUII TOPrOBEJIbHO-€KOHOMIYHUIl YHiBEpCUTET



Kopg 3a €EAPIIOY: 44470624

Micue3Haxoa KeHHS: sy Kioro, 6yz. 19, Kuis, 02156, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu
InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUI

VIII. 3ak1104Hi BiZOMOCTI
Biacue IpizBuie Im's I10-6aThKOBI ®enoposa Jlina BojonumupisHa

TOJIOBH pajgu

Biacue IpizBume Im's ITo-6aTbKOBI ®enoposa Jlina BononumupisHa

TOJIOBYIOYOTO Ha 3acCimaHHi

BiagmoBizasibHUH 32 MiATOTOBKY Bespyuenko Osbra MukosaiBHa

00JIiIKOBHX JOKYMEHTIB

PeecTpartop YkpIHTEI

KepiBuuk Bigzainy YKpIHTEI mo €
BiZIIOBiZaJILHUM 32 peecrpauilo HayKOBO'l' Opuenko TersiHa AHaToOJIiBHA

OisIIBHOCTI




