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1. 3Bakalouu Ha Te, 1J0 Y BCbOMY CBITi CIIOCTepiraeThcsl AeilluT MSICHOI CUPDOBUHM, BUHUKAE N10Tpeda y 36ibLIeHH]
IOCJIiIPKEHb 30CEPEIPKEHNX Ha KePeJsax POCIUHHOTO 6iska. KoMIJIeKCHe NOo€IHaHHS POCIMHHUX Ta TBAPUHHUX
0inKiB CIIPSIMOBaHE Ha CTBOPEHHS BUCOKOSKICHUX, 6e3leyHrx Ta QyHKIiOHAIbHUX NIPOAYKTiB. OHUM i3
IIePCIEKTUBHUX HAIIPSIMiB € BUKOPUCTaHHS I0O0IYHUX ITPOLIYKTiB XapyOBUX BUPOOHUITB, 30KpeMa NMBOBAPHOI
rasysi. [IluBHa Ipo6UHa € I[iHHUM JIKepesioM OifKiB, aHTUOKCUAAHTIB, HE3aMiHHUX aMiHOKUCJIOT, KJIITKOBUHU Ta
BiTamiHiB. JlonaBaHHS IMBHOI APOOUHM [10 PEeLelTypH 3J1aKOBO-COEBOTO TEKCTYPATy CIPUSIE 3HIKEHHIO
C06iBapTOCTi roTOBOi NpOonyKIii. YacTKoBa 3aMiHa M'ICHOI CHPOBUHH, NMUBHOIO JPOOMHOIO Ta 3/1aKOBO-COEBUM
TEKCTypPaTOM, 32 BUPOOHHUIITBA BAPEHO-KOMUYEHUX KOBOAC, MOXKE CYTTEBO 3MEHIIUTH BUTPATU HA CUPOBUHY,
MIOKPAIMIXATHU 6i0JIOTiYHY LiHHICTh MPOAYKTY T4 BUPIMIATY NUTAHHS MO0 30€pEKEHHS] HaBKOJIUIIHBOTO MPUPOJLHOTO

cepenoBuIla. BUKOpUCTaHHS HOBUX iHIPEJIiEHTIB y TEXHOJIOTii BAPEHO-KOITYEHNX KOBOAC BUMarae KOMILJIEKCHOTO



IOCJIiIKeHHs iX BIJIMBY Ha QYHKIIOHATIbHO-TEXHOJIOTIYHi, MiKpO6ioJIOTiYHi Ta CEHCOPHI OKAa3HMUKY MPOLYKLI.
[TpoaHasnizoBaHO OCHOBHY M'SICHY CUPOBHHY Y BUPDOOHULTBI BapeHO-KOITYeHNX KoBOac. MacoBa yacTka ii 6isika
cxianae 18-22 %. Bin MicTUTh yci He3aMiHHI (ecCceH1lialbHi) aMiHOKUCIJIOTH, TOMY € IIOBHOLIiIHHUM i 0O0B’I3KOBUM
KOMIIOHEHTOM iXi. BpaxoByloun nedinut m'sica B YKpaiHi, IpoaHasi3oBaHO BUKOPUCTAHHS HOBOi aJIbTEPHATUBHOI
POCJIMHHOI CUPOBUHU I1ifl 4aC PO3PO06JIEHHS PeLENTyp KOBOACHUX BUPOOiB. [[poaHani3oBaHO BUKOPUCTAHHS
0i7IKOBUX TEKCTYPATiB Yy MSICHUX BUpOOax Ta BU3HAYEHO [OLiNbHICTb JOaBaHHS IMBHOI JPOOMHYU [0 €eKCTPYAATiB
17151 TIOKPAlll€HHS TeKCTYPH NPOIYKTY, 3MEHIIEHHS CO0iBapTOCTi Ta BUPilI€HHS MUTAaHHS IOJ0 yTUli3alii Binxony
[IMBOBAPHOI IPOMUCJIOBOCTI. HaBeeHo ckiaf i BIaCTUBOCTI MUBHOI POOMHU, CUCTEMATU30BAHO Pi3Hi Crtocobu
BHUKOPHCTaHHS MUBHOI APOOUHY B XapYOBUX M'SICHUX ITPOAYKTAX SIK B YKpaiHi, TaK i 32 KOPLOHOM.
ExcriepuMeHTasbHO NifTBepIKeHO €(PEKTUBHICTh BUPDOOHULITBA 371aKOBO-COEBOI'0 TEKCTYPOBAHOTO MIPOAYKTY, B
SIKOMY YaCTKOBO 3aMiHIOBaJIY 3HEXKUPEHE COEBE OOPOLIHO MMBHOK APOOUHOI0. BU3HAY€HO, 0 371aKOBO-COEBUI
TEKCTYPOBaHMI NPONYKT 32 (Pi3NKO-XIMIUYHNMU, OPraHOJIENTUYHUMU Ta MIKpOOiOIOTiYHUMY ITOKA3HUKAMU
Bignosinae Bumoram crangapty JCTY 4538:2006. BctaHoBieHO, 1110 3a [IOKa3HMKAMU Xap4y0BoOi L[iHHOCTI TMBHA
IpobK1Ha Ta 371aKOBO-COEBUI TEKCTYPOBAHUI IIPOIYKT € PIBHOLIHHUMU M'SICHIII CUDOBMHI: BMICT 0iJIKa B HUX
CTaHOBUTH BifNoBigHO 19,7 i 45,4 %, Toxi 5K y simoBuuuHi - 18,6-20,0 %, cBunHMHI - 11,7-17,0 %. BcTaHOBIEHO, 1O
6iosioriyHa LiHHICTD 6iIKa 371aKOBO-COEBOT'O TEKCTYPOBAHOTO IIPOAYKTY € BUILLOIO (85 %) 3a 6i0/IOriYHY LIiHHICTD
COEBOT0 TEKCTYPOBAHOTO NPOAYKTY (82,8 %). [IpoananisyBaBuIy BIJIMB MMBHOI IPOOMHU Ta 371aKOBO-COEBOTO
TEKCTYPOBAHOTO MPOAYKTY Ha [IOKA3HUKH IJIACTUYHOCTI Ta BOJIOTO3B 13YBAJIbHOI 31aTHOCTI (apily, BCTAHOBJIEHO
3MEHIIEHHSI TIOKa3HMKA IJIACTUYHOCTI, 10 € MO3UTUBHUM (PAaKTOPOM. [I0Ka3HUKM BOJIOTO3B'I3yBajIbHOI 3JaTHOCTI 10
3arajibHoOi BOJIOTOCTi, KpiM MEpPIIOro 3paska, y Mexkax Hopmu — 91,94-94,58 %. BuzHaueHo, 1110 aMiHOKUCIIOTHUI
CKJIaJ, KOMOIHOBaHMX ITPOAYKTIB Mae 306aJ1aHCOBAHMI XapaKTep, 10 TO3UTUBHO BIIJIMBA€E HA 6i0JIOTIYHY LIiHHICTb
BapEHO-KOITYEHUX KOBOAC. PO3paxyHKM aMiHOKHCJIOTHOTO CKOPY K KOHTPOJIBHOTO, TaK i JOCIiAHUX 3Pa3KiB
[IepEeBUILYIOTH «ifleaJbHUI» 6iIOK 32 BCiMa MMOKa3HMKaMU. JloBefieHO, 1110 BHECEHHSI POCJIMHHOI CUPOBUHMU JI0
CKJIaJly BApEHO-KOIIYEeHMX KOBOAC CIIpyse 30ibII€HHIO [T0JliHEHACUYEHUX XXUPHUX KUCJIOT, a came JliHoseBoi (C18:2
H6C) Ta siHoenoBoi (C18:3H3) KuCIIOT. 3a pe3yabTaTaMu MiKPOOiOJIOTIYHYX JOCTiI)KeHb BU3HAYEHO OE3I1eYHICTh
BCiX 3pasKiB [IPOTSITOM BCbOTO TEPMiHY 36€piraHHs, TOMY 110 BCi MiKpO6ioJIOriyHi NoKa3HMKHY Ha 5 Ta 15 100y
30epiraHHs He IepeBUIlyBaIl HOPMATHBHO OIyCTUMI 3HaueHHS1. BCTaHOB/IEHO IPUTHIYEHHS PO3BUTKY
Me30(]inbHUX aepOOHUX i PaKyIbTATUBHO aHAEPOOHMX MIKPOOPraHi3MiB y peLlenTypax 3 IMBHOO JPOOMHOIO Ha 15
1006y 36epiranHs. JlogaBaHHS NMBHOI JPOOGUHMU Ta 371aKOBO-COEBOT0 TEKCTYPOBAHOTO MPOAYKTY HE BILJIMBAJIO HA
OPTaHOJIENTUYHI TOKAa3HUKY FOTOBUX BUPOOIB, SIKi MalbKe He BigPi3HSINMCS Bifl KOHTPOJIO. TakoX MpeacTaBiaeHo
MaTeMaTHU4He MOJIeJII0BaHHS METO0OM (PaKTOPHUX NPOCTOPIB, SIKE OBOAUTD, 110 HAMKpallli XapaKTepUCTUKU
BUSBWINCS Y 3pa3ka N2 6 BapeHO-KOIIUeHOiI KOB6acH 32 po3pO6JIEHOI0 PELENTYPOIO, 0 Bij3HAYAETHCS JOCTATHBO
BUCOKMMHU BEJIMYMHAMU MACOBUX YAaCTOK BOJIOTU Ta 6iJIKy, BUXOZY FOTOBOI IPOAYKIii, CyM MOJIiIHEHACUYEHUX
omera-3 (n3) Ta omera-6 (n6) >KUPHUX KUCJIOT, BMICTY JIiHOJIEBOi KUCJIOTHU Ta BiHOIIEHHS CyMU oMera-6 o cymu
omera-3. 3a BeJIMYNHOI0 (PAaKTOPHOIO IPOCTOPY BCi SIKICHI XapaKTEPUCTUKU NOCIIIHUX 3pa3KiB He BUMIIJIN 32 MEXI
SIK CEPEIHbO, TaK i TPAHUYHO JOIYCTUMUX HOPM. 3a pe3ysIbTaTaMU JucepTallii po3po0JIeHO YIOCKOHAJIEHY
TEXHOJIOTIYHY CXEMY BapEHO-KOITYeHUX KOBOAC i3 BUKOPUCTAaHHIM POCJINHHUX 6inKiB. [IpoBeneHo anpobariio

OTPMMAaHUX PE3YyJIbTATIB y IPOMHUCIOBUX yMOBaxX TOB «MK CMakoBMHKa».

2. Considering the global shortage of meat raw materials, there is a need to increase research focused on plant
protein sources. A comprehensive combination of plant and animal proteins is aimed at creating high-quality, safe,
and functional products. One of the promising destinations is the use of food production by-products, of the
brewing industry in particular. Brewer's grains are a valuable source of protein, antioxidants, essential amino acids,
fiber, and vitamins. Adding brewers' grains to the recipe of cereal-soy texturate helps to reduce the cost of
finished products. Partial replacement of meat raw materials with brewers' grains and cereal-soy texturate in the
production of cooked-smoked sausages can significantly reduce raw material costs, improve the biological value of
the product, and resolve environmental issues. The use of new ingredients in the technology of cooked-smoked
sausages requires a comprehensive study of their impact on the functional, technological, microbiological, and
sensory characteristics of the product. The meat raw material in the production of cooked and smoked sausages



are analyzed. They have significant advantages in terms of protein content, the mass fraction of which is 18-22 %,
which is considered complete because it contains all the essential amino acids, making it an essential component
of food. Given the meat shortage in Ukraine, the use of new alternative plant-based raw materials in the
development of meat product recipes is analyzed. The use of protein texturates in meat products was analyzed,
and the feasibility of adding brewers' grains to extrudates to improve product texture, reduce cost, and solve the
problem of brewing industry waste disposal was determined. The composition and properties of brewers' grains
are presented, and various methods of using brewers' grains in meat products both in Ukraine and abroad are
systematized. Experimentally confirms the effectiveness of producing a cereal-soy textured product in which
defatted soy flour was partially replaced with brewers' grains. It was determined that the cereal-soy textured
product meets the requirements of the DSTU 4538:2006 standard in terms of physical, chemical, organoleptic, and
microbiological indicators. It has been established that in terms of nutritional value, brewers' grains and cereal-soy
textured products are equivalent to meat raw materials: their protein content is 19.7 % and 45.4 %, respectively,
while in beef it is 18.6-20,0 % and in pork it is 11.7-17,0 %. It has been established that the biological value of the
cereal-soy textured product is higher (85 %) than that of the soy textured product (82.8 %). After analyzing the
effect of brewer's grains and cereal-soy textured product on the plasticity and moisture-binding capacity of
minced meat, a decrease in plasticity was found, which is a positive factor. The moisture-binding capacity (MBC)
indicators for total moisture, except for the first sample, are within the normal range (91.94-94.58 %). It was
determined that the amino acid composition of the combined products is balanced, which has a positive effect on
the biological value of cooked-smoked sausages. The amino acid score calculations for both the control and
experimental samples exceed the «ideal» protein in all indicators. It has been proven that the addition of plant raw
materials to cooked and smoked sausages contributes to an increase in polyunsaturated fatty acids, namely linoleic
acid C18:2 n6c¢ and linolenic acid (C18:3n3). Microbiological studies have determined that all samples are safe
throughout their shelf life, as all microbiological indicators did not exceed the norm on the 5th and 15th days of
storage. The suppression of the development of mesophilic aerobic and facultative anaerobic microorganisms in
recipes with brewer’s grains on the fifteenth day of storage was established. The addition of brewer's grains and a
cereal-soy textured product did not affect the organoleptic indicators of the finished products, which were almost
indistinguishable from the control one. Mathematical modeling using factorial spaces was also presented, proving
that the best characteristics were found in sample No. 6 of cooked-smoked sausage according to the developed
recipe, which is characterized by sufficiently high values of mass fractions of moisture and protein; finished
products yield; sum of polyunsaturated, omega 3 (n3) and omega 6 (n6) fatty acids, linoleic acid content and the
ratio of the sum of 06 to the sum of 03. Based on the results of the dissertation, an improved technological scheme
for cooked-smoked sausages using vegetable proteins was developed. The results obtained were tested in
industrial conditions at MK Smakovinka LLC.
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Kopg 3a €IPIIOY: 00493706

Micue3HaxoaKeHHS: By ['epois O60ponu, Kuis, 03041, Vkpaina
dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoOMOCTi

Biacue IpizBume Im's I1o-6aTbKOBI Banp-TIpunurnko Jlapuca BauyiasisHa

TOJIOBH pajgu

BnacHe IlpizBume Im'st Ilo-6aTbKOBI Basnb-TIpunurko Jlapuca BaiyiasiBHa

TOJIOBYIOYOTO Ha 3acCiiaHHi

BigmoBimanbHuMil 3a MiArOTOBKY Bospuyk Cepriit Bacunbosiy

00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersHa AHaTosIiBHA

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbHUM 32 peECTpallilo HAayKOBOIi

OisSIIBHOCTI

Opuenko TetsaHa AHaTosiiBHa



