O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0821U101764
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 14-06-2021

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. HIBentok JIMutpo AHaTostieBu4

2. Shvediuk Dmytro A.

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bupg, pucepranii: nokrop dinocodii
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cHIeniaIbHOCTI: 181

Ha3zBa HayKoBOIi CIeniaJIbHOCTI: Xap4oBi TexHOOTii

T'anyss / ranysi 3HaHb!

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucTy: 10-06-2021

CnenianbHICTB 32 OCBITOIO: TEXHOJIOTS 36epiraHHs, KOHCEPBYBAaHHS Ta EPEPOOKHU M'sca

Micue po6oTu 3400yBayva:
Kopg 3a €1PIIOY:
Micue3HaxoaKeHHS:
dopma BaacHOCTI:

Cdepa ynpaBiiHHs:

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi cleniagai3oBaHOi BY€HOI pazu). 1O 26.058.006
IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HauioHanbHMIl yHIBEPCUTET XapYOBMX TEXHOJIOTIH

Kopg 3a €IPIIOY: 02070938

Micueanaxo;perHﬂ: ByJI. Bomogumupceka, 6ya. 68, m. Kuis, 01601, Ykpaina

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0C00H: HanioHanbHU# yHIBEPCUTET XapYOBUX TEXHOJIOTIi
Kopg 3a €IPIIOY: 02070938

Micue3HaxoaKeHHS: ByJI. Bonmonumupceka, 6ya. 68, m. Kuis, 01601, Ykpaina

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHUX PYOPHK: 65.59

Tema gucepranii:
1. YoockoHaleHHs1 TEXHOJIOTII M'S1CO MICTKUX MPOAYKTIB [IOJOBXEHOr0 TEPMiHY 30€piraHH i3 BUKOPHUCTAaHHIM
1inboBOi pepmeHTalii
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Pedepar:

1. 3a meTy po60TH 6yJI0 IOCTaBIEHO PO3POOKY Ta YAOCKOHAJTIEHHS PELENTYp MSICOMICTKUX HaniBPpaObpUKarTiB i3
BMKOPHMCTaHHSIM IIPOTea3n MiKpo6ioJIoriYHOro MOXOAKEHHS], JOCIiIUTY poLecu (PepMEHTATUBHOIO IPOTEOJIi3y
6i71KiB M'SICHOI Ta POCJIMHHOI CUPOBUHMU. Y 3B'3KY 3 LIUM OyJIO [TOCTABJIEHO HACTYIHI 3aBHaHHs: 1. O6paTu
BHMKOPHCTOBYBaHi BUIY M'SICHOI Ta POCJIMHHOI CUPOBUHH, SIKi IIPOSIBIISIIA 6 ONTUMAJIbHI PYHKILIIOHAJIbHI
XapaKTEPUCTHUKH Iifl BIJINBOM IIPOTEa3 MiKp06ioJI0riYHOro NOXOAKEHHs. 2. BCTaHOBUTY ONTUMAJIbHI pESKUMU
(pepMEHTAaTUBHOI 0OPOOKM CMPOBUHMU (IIOCIiLOBHICTb, TEMIIEPATYPY Ta YacC IPOBEAEHHS (PEPMEHTATUBHOI OOPOOKH,
a TaKOX KOHLIEHTpaLlil0 BHECEHOi ITpoTeasn). 3. JoCIiguTy BIJINB [IPOTEOITUYHOI 06POOKY 32 JOTIOMOTOI0 IIPOTEa3
Aspergillus niger Ha sIKiCHI XapaKTepUCTUKM M'SICOMICTKUX IIPOAYKTIB IIpY BUCOKOTEMIIEPATYyPHUX PEXKUMaX
06po6KU. 4. JIOCAiANTY MOKJIUBICTD CIIJIBHOTO BUKOPUCTAHHS IIpoTea3 Aspergillus niger 3 mpoTeazamu poCIMHHOTO
MIOXOJPKEHHSI — NaraiHOM Ta IPOTea30l0 MaHT0J1bJIa IPY 06POOLi M'ICO-POCIMHHUX MOJEIbHUX (PapLIEBUX CUCTEM.

5. INopiBHSTU pi3HI METOAY BUMIPIOBaHHS BOJIOT03B'SI3yI040]i 3laTHOCTI CUPOBUHU Ta TOTOBOI IPOIYKIi. 6.



Po3po6uty npakTuyHi peKkoMeHAalii o0 BUPOOHULITBA M'SICOMICTKUX HamliBpabpHUKaTiB i3 3aCTOCYBaHHIM
MpoTeas3 MiKpo6ioJIOTiYHOTO MOXOAKEHHS. 7. JIOCTiIUTY BIIJIMB BUKOPUCTAHHS [iJIbOBOi (hepMeHTallii Ha TepMiHU
36epiraHHs M’sscomicTkux HaniBdabpukaris. JJocaiguTy MiKpo6ioioriyHi OKa3HUKY PO3POOIEHMX IIPOLYKTIB.
HaykoBa HOBU3HA OZI€P>KaHUX Pe3yJIbTaTiB. Biepie 6yJo fociifikeHo BIIuB npoteasu Aspergillus niger Ha
(PYHKIiOHAIbHO-TEXHOJIOTIYHi MOKa3HMKM HYTY Ta COYEBUL IPU OAHOYACHI (PepMEHTATUBHII 06pOOLIi JAHOIO
IIPOTEa30l0 CYMillli pOCJIMHHOI CUDOBUHM Ta M’sica KypyaT OpoiiyiepiB; BCTAHOBJIEHO HU3bKY CTYIIiHb BIJIUBY
nporeasu Aspergillus niger Ha QyHKIiOHaIbHO-TEXHOJIOTIUHI XapaKTEPHUCTUKU SIJIOBUYMHY; BIIEPILIE AOCIIIKEHO
B3aeMogilo mporeasu Aspergillus niger i3 nanaiHom Ta ¢pepMeHTOM (IPOTEA3010) MAHroJbaA. [IpakTUYHE 3HAYEHHS
OJlep>KaHUX pe3yJIbTaTiB MoJIsirae B po3po0Li peLenTyp M'ICOMICTKMX HamiBdabpUKaTiB a TaKO>XK peKOMeHalliil
1I0Z0 3aCTOCYyBaHH4 npoTesu Aspergillus niger B TexHos0rii pi3HUX BUIiB M'sicCONPOayKTiB. [IpoBeeHO onTuMizallio
PeXuMIB TEPMiYHOI 0OpOOKM HaniB(paObpUKaTiB 3TiAHO Pi3HUX ii BUIB (BKJII0YAI0YM OOCMaXXyBaHHS y PPUTIOPI), a
TaKOX MiJi6paHo ONTUMAaJbHI BUAY CUPOBUHH, SIKi MOXKYTb 3aCTOCOBYBATHCh Ha €Talli MiATOTOBKM POCIMHHOTO
cy6cTpaty. Po3pobsieHa TeXHOJIOTriS 03BOJIsI€ 3HUBUTU COOiBapTiCTh BUPOOHULTBA HalliBhadpUKaTiB M'sICOMICTKUX
Ha 9,7%. YV nepumomy po3ijsi HaBeJeHo aHali3 JIiTepaTypHUX AKepeJl 32 TEMOIO POOOTH, a CaMe — OTJIs,
MOJKJIMBOCTEH 1010 POJIi T BUKOPUCTAHHS ITPOTea3 MiKpo6iOJIOTiYHOTO MOXOIKEHHS Y TEXHOJIOTii M'SICHUX Ta
M’SICOMICTKMX IIPOIYKTiB. B ipyromy po3zisi po6oTy 06paHO METOIUKU IJIsl OCIIIPKEHHS XapaKTepUCTUK
CHPOBUMHU Ta TOTOBOI IIPOAYKIii, @ TAKOXX METOAM IIOCTAHOBKU Ta iHTEPIIPEeTallii EKCIIEPUMEHTIB. B TpeTboMy
PO31ii HaBeleHO JOCiIKEHHS (Pi3NKO-XiMIYHUX Ta PYHKIiOHATBHO-TEXHOJIOTIYHUX XapaKTEPUCTHK CUPOBHHU B
npoueci pepMeHTaTuBHOI 06po6ku. Crioci6 mpoBeieHHs (pepMeHTAaTUBHOI 06po6Ku. TepmiuHa 06pobKa
HaniBdabpuKaTiB MO>Ke IPOBOAUTUCH Pi3BHUMU METOaMU, OCOBJIMBO 3 TOUKH 30PY LOCATHYTOI CTEPUIIBHOCTI
rOTOBOTO MPOAYKTY. 3aCTOCYBaHHS TpUBaJIOi (MOHAL, 1,5 TOANHM) TEPMiuYHOI 06POOKY NIPY TEMIIEpATypax JiarazoHy
72-85°C npu 3aCcTOCyBaHHI KOMGIHOBAHOTO TifipoJIi3aTy MPOTEOJIITUYHOTO IOXOAKEHHS Ha OCHOBI COi BeJie 10
YTBOPEHHS CrielU(piYHNX OPraHOJIENTUYHNX XapaKTePUCTUK Ta IPUTAMAHHOTO OYJIbIIOHY CMaKYy, IO MHUPOKO
BUKOPVCTOBYETLCS [JISl ITiICUJIEHHS XapaKTEPUCTUK M'SCOMICTKUX IPOJYKTiB. 3Ba’Kal04M Ha JaHe 3aCTOCYBaHHS
POCIMHHUX TifpoJli3aTiB, MOKHA IPUIYCTUTH, 110 IIPYU 3aCTOCYBAHHS NOCiIKYBAaHOI IPOTEa3u B [IO€HAHHI 3
TPUBAJIOIO TEPMIUHOIO O6POOKOIO BiIOYIEThCS MiBUILIEHHS OPraHOJIENITUYHUX XapaKTEePUCTUK 3aBISKU
IOCSITHEHHIO aHaJIOTiYHOro edeKTy. Y yeTBepToMy pO3[ijli HaBe[leHO [TOPIBHSIHHS BJIACTUBOCTEN Pi3HUX BUIIB
(epMEHTHOI CUDOBUHH, CEPEJ, SIKUX OKPIiM JOCJiJKyBaHOTO BUAYy PepMEHTHOI CUPOBUHMU (IIpoTeas3a Aspergillus
niger) JOCJiI’)KEHO NanaiH Ta MpoTeasy 3 MaHroJbaa. JJoBeleHO MOXKJIMBICTh BUKOPUCTAHHS KOMOIHOBAaHO1
dbepmeHTaTHBHOI 06pOOKH NpoTeaszoro Aspergillus niger pazom i3 nanaiHom Ta mpoTeasoio MaHrosbaa. CTBOPEHO
MaTeMaTU4Hy MOJeJlb B3aeMoii JaHuX BUAiB GepMeHTIB y nianas3oHi pH ¢apmesoi cucremu 5,5-7,0. locaimkeHo
TepMiHHU 36€piraHHs M'ICOMiCTKUX HaniB(abpUKaTiB, BHACJiLOK YO0 BCTAHOBJIEHO MiIBULLIEHHS TEPMiHiB
36epiraHHs po3po6yIeHUX CidyeHMX HariB(adpuKariB Ha 30 % y MOPiBHSHHI i3 KOHTPOJIBHOIO PeLenTypolo. Kiouosi

cyoBa: hpepMeHTaTHBHA 00pOOKa, MPOTea3u MiKpObioJIOTiYHOTO MOXO/PKEHHSI, M'ICOMICTKi HaniBpabpUKaTu.

2. The aim of the work was to develop and improve the recipes of meat-containing semi-finished products using a
protease of microbiological origin, to investigate the processes of enzymatic proteolysis of meat and vegetable
proteins. In this regard, the following tasks were set: 1. Select the types of meat and vegetable raw materials used,
which would show optimal functional characteristics under the influence of proteases of microbiological origin. 2.
To establish the optimal modes of enzymatic treatment of raw materials (sequence, temperature and time of
enzymatic treatment, as well as the concentration of the introduced protease). 3. To study the influence of
proteolytic treatment with Aspergillus niger proteases on the qualitative characteristics of meat-containing
products at high temperature treatment regimes. 4. Investigate the possibility of joint use of Aspergillus niger
proteases with proteases of plant origin - papain and chard protease in the processing of meat-vegetable model
minced meat systems. 5. Compare different methods of measuring the moisture-binding capacity of raw materials
and finished products. 6. Develop practical recommendations for the production of meat-containing semi-finished
products using proteases of microbiological origin. 7. Investigate the effect of the use of targeted fermentation on
the shelf life of meat-containing semi-finished products. Investigate the microbiological parameters of the
developed products. Scientific novelty of the obtained results. The effect of Aspergillus niger protease on the



functional and technological parameters of chickpeas and lentils was studied for the first time during simultaneous
enzymatic treatment of a mixture of vegetable raw materials and broiler chicken meat with this protease; a low
degree of influence of Aspergillus niger protease on functional and technological characteristics of beef was
established; the interaction of Aspergillus niger protease with papain and chard enzyme (protease) was studied for
the first time. The practical significance of the obtained results lies in the development of recipes for meat-
containing semi-finished products, as well as recommendations for the use of Aspergillus niger proteases in the
technology of various types of meat products. The modes of heat treatment of semi-finished products according
to its different types (including deep frying) have been optimized, and the optimal types of raw materials that can
be used at the stage of plant substrate preparation have been selected. The developed technology allows to reduce
the cost of production of meat-containing semi-finished products by 9.7%. The first section provides an analysis of
the literature on the topic of the work, namely, an overview of the possibilities for the role and use of proteases of
microbiological origin in the technology of meat and meat products. In the second section of the work methods for
studying the characteristics of raw materials and finished products, as well as methods for setting and interpreting
experiments are selected. The third section presents a study of physico-chemical and functional-technological
characteristics of raw materials in the process of enzymatic processing. The method of enzymatic treatment. Heat
treatment of semi-finished products can be carried out by various methods, especially in terms of the achieved
sterility of the finished product. The use of long-term (over 1.5 hours) heat treatment at temperatures in the range
of 72-85 ° C with the use of a combined hydrolyzate of proteolytic origin based on soy leads to the formation of
specific organoleptic characteristics and inherent taste broth, which is widely used to enhance the characteristics
of meat products. The fourth section compares the properties of different types of enzyme raw materials, among
which, in addition to the studied type of enzyme raw material (Aspergillus niger protease), papain and chard
protease were studied. The possibility of using combined enzymatic treatment with Aspergillus niger protease
together with papain and chard protease has been proved. A mathematical model of the interaction of these types
of enzymes in the pH range of the stuffing system 5.5-7.0 was created. The shelf life of meat-containing semi-
finished products was investigated, as a result of which the shelf life of the developed cut semi-finished products
was increased by 30% compared to the control recipe. Key words: enzymatic treatment, proteases of
microbiological origin, meat-containing semi-finished products.
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