AHOTALIA

Cemenmok K. M. YaockoHa/IeHHA TeXHOJIOTil M’SICHHX HATYpPAJbHUX
HaniB(adpuKaTiB 3 BUKOPUCTAHHSAM MAPUHA/IIB HA OCHOBI POCJMHHUX oJ1iil. KBamidikarniiina
HayKoBa po0OOTa Ha IpaBax PyKOIIHUCY.

Huceprariiss Ha 3700yTTa cTyneHs AOKTOp (inmocodii 31 cmemiampHocTi 181 «Xapuosi
texHomorii» (18 «BupoOHunTBo Ta TexHoiorii»). HamioHanbHuii yHiBepcuteT Oiopecypcis
1 mpuponokopuctyBanusa Ykpainu. Kuis, 2023.

VYV nuceprauii 3A1HCHEHO KOMIUJIEKCHUM aHalli3 Cy4YaCHUX TEXHOJIOTIH HaTypalbHUX
M’SICHUX MApUHOBaHUX HamiBpaOpHKaTiB, 30aJlaHCOBAaHUX 3a )KUPHOKUCIOTHUM CKJIaJIOM, & TAKOX
EKCTIIEPUMEHTAIBHO MiATBEPXKEHO JOIUIBHICTh 3aCTOCYBaHHS POCIMHHUX ONii, SIK OCHOBH IS
MapuHaiB Ta PepMEHTY OpoMernainy.

AKTyajbHicTh TeMmHu. Jlediuut TpaaumiiiHOi M’SCHOI CHPOBUHU 3 KOXKHHM POKOM
301IBIIY€ETHCS, a AKICTh ICHYIOUOi CUPOBMHHU Oaxaina 6 OyTH Kpaioro. Y 3B’43Ky 3 IIUM HEOOX1THO
NOEAHYBAaTH M’SICHY CHUPOBHHY 13 CHPOBHHOIO POCIMHHOTO MOXO/DKEHHS, IO € aKTyaJbHHM
3aBJaHHSM Ha ChOTOIHIIIHIN JICHb.

MeTo10 po0OTH € YIOCKOHAJIEHHS TEXHOJOIIl HaTypajJbHMX M SCHUX MapUHOBAaHUX
HaniB(haOpUKaTiB 13 3aCTOCYBaHHAM KyNa)kKiB POCIMHHUX OJii.

OO0’€KTOM  JOCJTII)KEeHHSI € TEXHOJIOTiS HATypalbHUX M’ SICHUX MAapHHOBAHHX
HaniB(paOpuKaTiB.

IIpeameroM nmocnipkeHHS € IpiOHOMIMATKOBUN HamiB(aOpUKaT IIANUIUK 3 SUIOBUYUHM,
NpiOHOIIMATKOBUIM HamiBgaOpuKaT INANUIMK 31 CBUHMHHM, padiHOBaHI pPOCIMHHI OIii:
COHSIIITHUKOBA, PIMIaKoBa, OJTMBKOBA, EPMEHT OpOMeTaiH.

3rigHo 3 IIOCTABJIEHOIO METO BU3HAYEHO TaKl 3aBIaHHI:

1. ocniguTy pUHOK POCIMHHUX OJIill Ta (pepMeHTIB, epeBark Ta Hel0MIKH PiI3HUX BUJIB
Ta HaMEHYBaHb, a TAKOX 1X 3aCTOCYBAaHHS Y PI3HHUX Taly3sx XapuoBOi MPOMHUCIOBOCTI.

2. BuzHauuTH nepeiik J0CIiPKyBaHUX 1HTPEII€HTIB, 10 Oy/lyTh BUKOPUCTOBYBATUCH IS
MOKpAILEHHS MOKA3HUKIB IKOCTI TOTOBUX MPOIYKTIB, & CAME HATypaJIbHUX M’ SICHUX MapUHOBaHUX
HamiBpaOpuKaTiB.

3. JlocniguTy BIUIMB MOXJIMBICTH B3a€MOJIl KyNaXXiB POCIMHHUX OJNiM 13 (epMeHTOM
OpomenaiHOM Ta MOXJIMBICTh MOKpalleHHs (YHKIIOHAJbHOTEXHOJIOTTYHUX Ta CTPYKTYpPHO-
MEXaHIYHHUX MMOKa3HUKIB SIKOCTI MApUHOBAHMUX HariB(paOpUKaTiB.

4. Po3poOut  Qi3uko-MaTeMaTH4yHy MOAEIb Tpolecy I BHU3HAUEHHS  BIUBY
JOCTI/KYBaHUX KyHaXiB POCIMHHUX O Ta ¢epMeHTy OpomenaiHy Ha 3MiHY IOKa3HHUKIB

JOCII/I)KYBaHOTO IPOLIECY MaCyBaHHS.



5. IIpoBecTu ampobariito OTpUMaHUX PE3yJabTaTiB B YMOBaX BHPOOHHUIITBA, PO3POOHUBIITH
YAOCKOHAJIEHY TEXHOJOIIYHy CXeMy BHPOOHMIITBA HATypaJlbHUX M SICHUX MapHHOBAHUX
HamiB(aOpuKaris.

6. [IpoBecT pO3paxyHOK €KOHOMIYHOI €(EeKTHMBHOCTI YAOCKOHAJIEHOI TEeXHOJOTIi
HaTypaJbHUX M’ SICHUX MapUHOBAaHMX HariB(paOpUKaTIB 13 BUKOPHUCTAHHIM KyMHa)KiB POCIMHHHX
oltiii Ta pepMeHTy OpoMenainy.

HayxoBa HOBH3Ha OTPMMAHUX pe3yJbTAaTiB.

Brnepire onTuMi30BaHO KOMITO3HITIHHUHN CKJIa] MApUHA/IIB HA OCHOB1 KYITa)KiB POCIMHHHUX
OJIii, 30aJ1aHCOBaHMX 32 KUPHOKUCIOTHUM CKJIQJIOM 13 BUKOPUCTAHHSIM (EPMEHTY POCIUHHOTO
MOXOJKEHHST OpoMetainy.

[linTBepmKeHo, IO  CKOPOYEHHS  TPHUBAJIOCTI  BUPOOHHUITBA  MapUHOBAHHUX
HaniB(}haOprKaTiB BUKIMKAaHE PO3LICTNIEHHSM CIOTYYHOTKAHWHHUX OUIKIB KOJareHy Ta elacTUHY,
gaKke BiAOyBaeThCA 3a PAXyHOK BHUKOPHCTAHHA (QepMeHTy OpomenaiHy y MapuHaaax JUis
MapuWHOBAaHUX HamiBpaOpHUKATiB Ta BCTAHOBICHO, ONTHMAJbHY KOHIECHTpAIIO (EpMEHTY
Opomenainy, HeoOXiTHY JUISl BHCCECHHS Y MapHUHA]] HA OCHOBI KYITa)KiB POCITUHHUX OJIIH.

TeopeTtn4Ho oriHEHO, 3a pe3ynbTaTamu (Hi3MKO-MaTeMaTHYHOTO MOAEIIOBAHHS MPOIECY
MacyBaHHA, IWHAMIKy 3MIHM O3HAQYEHHX MapaMeTpiB: 3MIHM KOHIIEHTpAIil COHSIIHUKOBOI,
pinakoBoi abo onmuBKoBoi omii y mpoaykuii AC Ha BennuuHy KoedinieHty nudysii D, po3mipiB
YaCTOK JUCTepCcHOI (ha3u Ta KoedillieHTy MacOBIIAa4ul y Macl 3aBaHTAXXEHHS MPHU 3MiHI poOOYHX
PEKUMIB JIOCITIPKYBAHOTO MTPOLIECY MacyBaHHS.

HaykoBo 0OrpyHTOBaHO Ta YyAOCKOHAJIEHO TEXHOJOTIYHY CXeMy BHPOOHMIITBA
HATypaJlbHUX M SICHUX MapMHOBaHUX HamiB()aOpHKaTiB 3 BUKOPUCTAHHSM MapHHAJIB Ha OCHOBI
KyHa)kiB POCIIMHHUX OJIH.

JlicTany MOJaibIIOr0 PO3BUTKY TEOPETHYHI OCHOBM KOHCTPYIOBAaHHS HOBOi TIpynu
HaTypaJbHUX M’SICHUX MAapHMHOBaHMX HamiBpaOpHKaTiB, $KI TapaHTYIOTh ONTHUMAaJIbHE
CHIBBIIHOIIEHHS ®-6:®-3 )KUPHUX KHUCIIOT 13 BpaXyBaHHs peKkoMeHaalii BeecBiTHROT opranizarii
OXOPOHH 3710POB’S1.

Y nmepmioMy po3fiuni  MPENCTaBICHO OMNIAA JIITEPaTypHHUX JDKEepesl 3a TEMOIo
JMCepTallifHOrO JOCTKeHHs cepel NpOBiAHUX MmyOmikamid YkpaiHu Ta cBiTy. Po3misHyTo
pociuHHI padiHoBaHi omii Ta (epMeHTH SKI MarOTh 3HA4YHI TEpeBard 3a BUKOPUCTAHHS
y TEXHOJIOTil M’SCHUX MapMHOBaHUX HamiB(paOpuKaTiB, 30KpeMa iX KyHakyBaHHS MPU3BOAUTH
JI0 OTPUMaHHS 30aJaHCOBAHOTO KUPHOKHUCIOTHOTO CKJIaJy TOTOBOTO MPOAYKTY Ta MOKPAICHHS
(YyHKI10HAJIBHO-TEXHOJIOTIYHUX TMOKa3HUKIB sKocTi. [IpoTe € 1 Hemoniku iX BUKOPUCTAHHS —
IIBUJKE OKHUCJICHHS Ta Tiapoii3. BHacmimok mpoBeneHOro aHamizy BHOpaHO pIMaKoBy,

COHSIIIIHUKOBY Ta OJINBKOBY padiHOBaHI 0J1ii Ta (PEPMEHT POCIMHHOIO MOXO/PKEHHS OpoMeaiH.



VY npyromy po3aiii mpeacTaBiIeHO METOAHN Ta METOAMKH, iK1 BUKOPUCTAHO JUIsl IPOBEACHHS
eKCTIIEPUMEHTAIBHUX JOCIipKeHb. [li 4ac HamucaHHS aucepTalii BUKOPHCTAHO aHATITUYHI
Ta  eKCIIEPUMEHTAbHI ~ METOAM  JOCH/KeHb:  (DI3MKOXIMi4HI, CTPYKTYpHO-MEXaHiuHi,
(YHKIIOHAJTBbHO-TEXHOJIOT1YHI, OpPraHOJENTHYHI, MIKPOOIOoJOrivHi, (i3UKO-MaTeMaTHYHOTO
MOJICJTIOBaHHS Ta CTATUCTUYHOI 0OpOOKH pe3ysIbTaTiB.

VY TpeTboMy pO3iTi OMUCAHO BIUIMB KyNa)KiB POCIMHHUX OJii Ta hepMeHTy Opomemnainy
Ha OpraHOJEeNTHYHi, (I3UKO-XIMIYHI, CTPYKTYpPHO-MEXaHi4yHi, (yHKIIOHAIHHO-TEXHOJIOTIYHI
Ta OPraHoOJIENTUYHI TOKa3HUKH SKOCTI MApUHOBAHUX HammiB(haOpHUKaTIB 13 SUIOBUYMHU Ta CBUHUHHU.
Po3pobneno koMOiHOBaHI penenTypyu MapuHOBaHUX HariBpaOpukariB. JloBeaeHO, 1110 BHECEHHS
depmenTy Opomenainy y MapuHaJ 03BOJISIE 3MEHIIUTH TPUBAIICTh BUPOOHUIITBA MAPHHOBAHUX
HamiBaOpukatiB. Takox mnpencraBieHO (i3UKO-MaTeMaTHYHy MOJIENb TPOIEeCy MacyBaHHS,
10 € OCHOBHOO ITPY BUPOOHUIITBI MApUHOBAaHUX HamiB(aOpukariB.

Y yerBeproMy pO3AUTI MPEACTABIECHO PO3PAaXyHOK EKOHOMIYHOI e(EeKTHBHOCTI
YAOCKOHAJIEHOI  TEXHOJOTIl  HaTypaJbHHX M SICHUX  MapHHOBaHMX  HamiB(aOpuKariB
13 BUKOPHCTAHHSM KYIaXiB POCITHHHUX OJIiH.

[IpoBeneHo ampobariito oTpuMaHUX pe3ynbTaTiB y npomucioBux ymoBax TOB «Keppi
VYkpainay.

KurouoBi ciaoBa: mapuHOBaHI HamiBpaOpHWKaTH, pPOCIWHHI Oii, Kymax, (epMeHT
OpomernaiH, TOJIHEHACUYEeHl YXUPHI KHUCIOTH, 30aJIaHCOBAaHE XapuyBaHHs, MOKAa3HUKHU SIKOCTI,
MapuHa/l, IBOKOMIIOHEHTHA CUCTEMA.

ANNOTATION

Semeniuk K. M. Improvement of the technology of natural meat semifinished
products using marinades based on vegetable oils. Qualifying scientific work on manuscript
rights.

Dissertation for obtaining the degree of Doctor of Philosophy in specialty 181 «Food
Technologies» (18 «Production and technologies»). National University of Life and
Environmental Science of Ukraine. Kyiv, 2023.

In the dissertation, a comprehensive analysis of modern technologies of natural marinated
meat semi-finished products, balanced in terms of fatty acid composition, was carried out, and the
expediency of using vegetable oils as a basis for marinades and bromelain enzyme was also
experimentally confirmed.

Objective: to enhance the technology of natural marinated meat semi-finished products
using blends of vegetable oils.

Research object: technology of natural marinated meat semi-finished products.



Subject of research: minced meat semi-finished product (shashlik) from beef, minced meat
semi-finished product (shashlik) from pork, refined vegetable oils: sunflower, rapeseed, olive,
bromelain enzyme.

Tasks:

1. Analyze the market of vegetable oils and enzymes, their advantages and disadvantages,
and their applications in various food industries.

2. Identify ingredients to improve the quality of final products, specifically natural
marinated meat semi-finished products.

3. Investigate the interaction between blends of vegetable oils and bromelain enzyme,
assessing the improvement in functional, technological, and structuralmechanical quality
indicators.

4. Develop a physical-mathematical model of the process to determine the influence
of studied blends on the massaging process.

5. Implement the results in production conditions by devising an improved technological
scheme for natural marinated meat semi-finished products.

6. Evaluate the economic efficiency of the enhanced technology.

Scientific novelty:

The compositional composition of marinades based on blends of vegetable oils, balanced
in terms of fatty acid composition, has been optimized for the first time, incorporating the plant-
derived enzyme bromelain. It is confirmed that the reduction in the production time of marinated
semi-finished products is caused by the breakdown of connective tissue proteins collagen and
elastin, facilitated by the use of bromelain enzyme in marinades for marinated semi-finished
products. The optimal concentration of bromelain required for inclusion in marinades based
on blends of vegetable oils has been determined.

Theoretical assessment, based on the results of the physical-mathematical modeling of the
massaging process, includes the dynamics of changing specified parameters: the variation in the
concentration of sunflower, rapeseed, or olive oil in the product (AC), the diffusion coefficient (D),
particle size of the dispersed phase, and the mass transfer coefficient in the load mass during
changes in the working modes of the investigated massaging process.

The technological scheme for the production of natural marinated meat semifinished
products using marinades based on blends of vegetable oils has been scientifically justified and
improved. The theoretical foundations for constructing a new group of natural marinated meat
semi-finished products, ensuring an optimal w-6:®-3 fatty acid ratio, have been further developed,

taking into account the recommendations of the World Health Organization.



The first chapter provides a literature review on the dissertation research topic,
encompassing prominent publications from Ukraine and worldwide. Explored are refined
vegetable oils and enzymes, which offer significant advantages in the technology of meat
marinated semi-finished products. The blending of these ingredients leads to a balanced fatty acid
composition in the final product and improved functional-technological quality indicators.
However, there are drawbacks to their usage, such as rapid oxidation and hydrolysis. Following
the analysis, rapeseed, sunflower, and olive refined oils, along with the plant-derived bromelain
enzyme, were selected.

The second chapter the methods and methodologies employed for experimental research
are presented. Analytical and experimental research methods include physico-chemical, structural-
mechanical, functional-technological, organoleptic, microbiological, physical-mathematical
modeling, and statistical data processing.

The third chapter describes the impact of blends of vegetable oils and bromelain enzyme
on organoleptic, physico-chemical, structural-mechanical, functional-technological, and
organoleptic quality indicators of marinated semifinished products from beef and pork. Combined
formulations for marinated semifinished products are developed, demonstrating that the inclusion
of bromelain in marinades reduces production time. Additionally, a physical-mathematical model
of the massaging process, crucial in the production of marinated semi-finished products,
is presented.

The fourth chapter provides an economic efficiency calculation for the enhanced
technology of natural marinated meat semi-finished products using blends of vegetable oils. The
results have been validated in industrial conditions at «Kerry Ukraine» LLC.

Keywords: marinated semi-finished products, vegetable oils, blend, bromelain enzyme,
polyunsaturated fatty acids, balanced nutrition, quality indicators, marinade, two-component

system.



