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1. 3Bakarouu Ha Te, IO y BCbOMY CBITi criocTepiraetbcs AediluT M'ICHOI CHPOBUHHM, BUHUKAE N10TPe6a y 301/IbIIeHH]
TIOCTIiIKeHb 30CepeIP)KeHNX Ha KepeJiax POCAUMHHOrO 6isika. KoMIiekcHe roenHaHHS POCANHHUX Ta TBAPUHHUX
6i7IKiB CIIPSIMOBaHE Ha CTBOPEHHS BUCOKOSKICHUX, 0€3M1eYHNX Ta QYHKIiOHAIBHUX NPOAYKTiB. OHUM i3
[IepPCIIEKTUBHUX HAIIPSIMIB € BUKOPUCTaHHS MOGIYHUX ITPOLYKTiB XapYOBUX BUPOOHUITB, 30KpeMa MUBOBAPHOI
ranysi. [IluBHa gpo6uHa € LiHHUM JKepeJioM 6i/KiB, aHTMOKCUIAHTIB, He3aMiHHUX aMiHOKHMCJIOT, KJIITKOBUHU Ta
BiTamiHiB. JlogaBaHHS NMBHOI APOOUHM [I0 PELIENTYPH 371aKOBO-COEBOT'O TEKCTYPaTy CIIPUSIE 3HIKEHHIO

c06iBapTOCTi roTOBOI MpoAyKLii. YacTKoBa 3aMiHa M'ICHOI CUPDOBMHU, TMBHOIO TPOOUHOIO Ta 371aKOBO-COEBUM



TEKCTypaTOM, 32 BUPOOHUITBA BAPEHO-KOMMYEHNUX KOBOAC, MOXKE CYTTEBO 3MEHIIUTYU BUTPATU HA CUPOBUHY,
[IOKpAIIXTHY 6i0JIOTiYHY LiHHICTb IPOAYKTY Ta BUPIMIUTH IUTAHHS IOA0 36€peKeHHsI HABKOJINLTHHOTO ITPUPOLHOTO
cepenoBulla. BUKOpUCTaHHS HOBUX iHIPEIiEHTIB y TEXHOJIOTi BApEHO-KOITYEHNUX KOBOAC BUMarae KOMIIJIEKCHOTO
IOCJIiIKEHHS iX BIJIMBY Ha (QYHKIIOHAJILHO-TEXHOJIOTIUHi, MiKpO6iOJIOTiYHi Ta CEHCOPHI IOKa3HUKU NPOOYKLIi.
[TpoaHasnizoBaHO OCHOBHY M'SICHY CUPOBHHY Y BUPOOHUIITBI BApeHO-KOITYeHNX KoBOac. MacoBa yacTka ii 6isika
ckianae 18-22 %. Bin MicTUTh yci He3aMiHHI (ecceH1iianbHi) aMiHOKHCIJIOTH, TOMY € IIOBHOLIIHHUM i 0O0B’I3KOBUM
KOMIIOHEHTOM iXi. BpaxoByloun nedinut m'sica B YKpaiHi, IpoaHasizaoBaHO BUKOPUCTAHHS HOBOi aJIbTEPHATUBHOI
POCJIMHHOI CUPOBUHM I1if] YaC PO3POOJIEHHS PELENTyp KOBOACHUX BUPOOiB. [IpoaHasnizoBaHO BUKOPUCTAHHS
0i7IKOBUX TEKCTYPaTiB Yy MSICHUX BUpOOax Ta BU3HAYEHO IOLiIbHICTb JOAaBaHHS IIMBHOI IPOOMHY [0 €KCTPYAATiB
17151 TIOKPallleHHS TeKCTYPH NPOJYKTY, 3MEHIIEHHS CO0iBapTOCTi Ta BUPillleHHS NMUTAHHS 1010 yTUli3alii Bigxony
[IMBOBAPHOI NPOMUCJIOBOCTI. HaBeeHo ckiaz i B1aCTUBOCTI MUBHOI JPOOMHU, CUCTEMATU30BAHO Pi3Hi Criocobu
BUKOPUCTAHHS MMBHOI IPOOMHNU B Xap4OBUX M'SICHUX IIPOJAYKTAX SIK B YKPAiHi, TaK i 3a KOPLOHOM.
ExcriepuMeHTasbHO HifTBepIKeHO e(PEeKTUBHICTh BUPDOOHULITBA 371aKOBO-COEBOI'0 TEKCTYPOBAHOTO MIPOAYKTY, B
SIKOMY YaCTKOBO 3aMiHIOBaJIY 3HEXKUPEHE COEBE OHOPOLIHO MMBHOK APOOUHOI0. BU3HAaYeHO, 10 371aKOBO-COEBUI
TEKCTYPOBaHMI NPOIYKT 32 (Pi3NKO-XiMiYHNMU, OPraHOJIENTUYHUMU Ta MIKpOGiOJIOTiYHUMY MTOKA3HUKAMU
Bignoginae Bumoram cranzgapty JCTY 4538:2006. BctaHoBIeHO, 1110 3a TIOKa3HMKAMU Xap4y0BoOi L[iHHOCTI ITMBHA
IpobyrHa Ta 371aKOBO-COEBUI TEKCTYPOBAHUI IIPOLYKT € PIBHOLIHHUMU M'SICHIII CUDOBUHI: BMICT 6ijIKa B HUX
CTaHOBUTB BifoBigHO 19,7 1 45,4 %, TOxi 5K y stnoBu4uHi - 18,6-20,0 %, cBuHuHi - 11,7-17,0 %. BcTaHOB/IEHO, IO
6ioJioriuHa LiHHICTb 6iIKa 371aKOBO-COEBOT0 TEKCTYPOBAHOTO IPOAYKTY € BUILOIO (85 %) 3a 6i0JI0TiUHY LiHHICTb
COEBOT0 TEKCTYPOBAHOTO NPOAYKTY (82,8 %). IIpoananisyBaBuIy BIIMB MMBHOI IPOOUHU Ta 371aKOBO-COEBOTO
TEKCTYPOBAHOTO MIPOAYKTY Ha [IOKa3HMKH IJIACTUYHOCTI Ta BOJIOTO3B 13yBAJIbHOI 31aTHOCTI (apily, BCTAHOBJIEHO
3MEHIIEHHSI TIOKa3HUKa IJIACTUYHOCTI, 10 € O3UTUBHUM (AaKTOPOM. [I0Ka3HUKM BOJIOTO3B'I3yBaIbHOI 31aTHOCTI 10
3arajibHOi BOJIOTOCTi, KpiM MEPIIOro 3paska, y Mexkax Hopmu — 91,94-94,58 %. BuzHaueHo, 1110 aMiHOKUCIIOTHUI
CKJIaJ, KOMOIHOBaHUX ITPOAYKTIB Mae 306aJ1aHCOBAaHMII XapaKTep, 10 TO3UTUBHO BIIJIMBA€ Ha 6i0JIOTiYHY LIiHHICTb
BapEHO-KOITYEHUX KOBOAC. PO3paxyHKM aMiHOKHCJIOTHOTO CKOPY K KOHTPOJIBHOTO, TaK i JOCiAHUX 3pa3KiB
[IePEeBUILYIOTH «ileaNbHUI» GiIOK 32 BCiMa MMOKa3HMKaMU. JloBeieHO, 1[0 BHECEHHSI POCJIMHHOI CUPOBUHMU 10
CKJIaJly BApEHO-KOIIYeHUX KOBOAC CIIpyse 30ibIIeHHIO [T0JliHEHACUYeHUX XXUPHUX KUCJIOT, a came JjiHoseBoi (C18:2
H6C) Ta siHosenoBoi (C18:3H3) KMCIIOT. 3a pe3yabTaTaMu MiKpO6iOJIOTiYHUX NOCTiIKeHb BU3HAYEHO OE3I1eYHICTh
BCiX 3pasKiB [IPOTSITOM BCbOTO TEPMiHY 36€piraHHsi, TOMY 110 BCi MiKpO6ioJIoriyHi moka3HuKY Ha 5 Ta 15 100y
30epiraHHs He IepeBUIyBali HOPMATHUBHO AOIyCTUMI 3Ha4eHHS. BCTaHOBJIEHO IPUTHIYEHHS PO3BUTKY
Me30(inbHUX aepoOHUX i PaKyIbTATUBHO aHAEPOOHMX MIKPOOPraHi3MiB y peLlenTypax 3 IMBHOIO JPOOMHOIO Ha 15
o6y 30epiranHs. JlogaBaHHS MMBHOI IPOOMHMU Ta 371aKOBO-COEBOT'O TEKCTYPOBAHOTO MIPOAYKTY HE BILIMBAJIO HA
OpPraHOJIENTUYHI MOKAa3HUKU FOTOBUX BUPOOIB, SIKi Maibke He Billpi3Hsucs Bi KOHTPoJI0. TakoX MpeiCcTaBieHo
MaTeMaTU4He MOJEeJII0BaHHS MeTOOM (PaKTOPHUX [IPOCTOPIB, sIKE JOBOIUTS, 110 HAlKpallli XapaKTepUCTUKU
BUSBWINCS Y 3pa3ka N2 6 BapeHO-KOIIUeHOi KOB6acH 32 po3p06JI€HOI0 PELENTYPOIO, 1[0 Bij3HAYAETHCS JOCTATHBO
BMCOKVMMM BEJIMYMHAMU MACOBUX 4aCTOK BOJIOTH Ta 6iJIKy, BUXO[ly FOTOBOI IPOAYKLii, CyM NOJIiHEHACMYEHUX
omera-3 (n3) tTa omera-6 (n6) KUPHUX KUCJIOT, BMICTY JIiHOJIEBOI KMCJIOTHY Ta BiHOIIEHHS CyMHU oMera-6 1o cymu
omera-3. 3a BeJIMYNHOI0 (PAaKTOPHOIO IIPOCTOPY BCi SIKICHI XapaKTE€PUCTUKU NOCIiNHUX 3pa3KiB He BUMIIJIY 32 MEXi
K CEPEIHbO, TaK i TPAHUYHO JOIYCTUMUX HOPM. 3a pe3ysibTaTaMU JucepTallii po3po0JIeHO YIOCKOHAJIEHY
TEXHOJIOTIYHY CX€MYy BapE€HO-KOITYEHUX KOBOAC i3 BUKOPMCTAHHSIM POCIIMHHUX 6iJIKiB. [IpoBeieHO anpobatliio

OTPUMAHUX PE3YJIbTATIB y IPOMUCIOBUX yMOBax TOB «MK CMakoBHHKa».

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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InenTudikarop ORCHID ID: 0000-0002-7242-3227
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAUYHOI 0COOHU: HaujonanbHuil yHiBepCUTET 6i0peCYpCiB i

NPUPOJIOKOPUCTYBaHHS YKpaiHu

Kopg 3a €IPIIOY: 00493706

Micue3Haxoa>KeHHSI: By ['epois O60ponu, Kuis, 03041, Vkpaina
dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBITH | HayKy YKpaiHu
InmenTudikarop ROR:

CeKTOop HayKH:. YHiBEPCUTETCHKUIL

VIII. 3ak1104Hi BiZOMOCTI
Bnacue IlpizBume Im'st [To-6aTbKOBI Banb-Tlpnmmnko Jlapuca BaniasisHa

TOJIOBH pajgu

Bisacue IpizBume Im's ITo-6aThKOBI Banp-TIpununko Jlapuca BauyasisHa

TOJIOBYIOYOTO Ha 3acCimaHHi



BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

PeecTpaTop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZINIOBiZaJIbHUM 32 peECTpallil0 HAyKOBOIi

OisIIBHOCTI

Bospuyk Cepriit BacuiboBuy

IOpuenko TeTsHa AHaTOJIiBHA

FOpuenko TetsHa AHaToJiiBHA



