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Pedepar/aHoTanis:

1. AHOTAIIIS BinniueHko .M. «YHOCKOHal€HHSI MACOOOMIHHUX IIPOLECIB Y KYJIbTYpPaJbHUX CEPEIOBUILIAX 3
3MiHHUMU OCMOTUYHUMU TMCKAMU B Xap4yOBUX i MiKpo6iosioriyHux BUpoOHULTBax» — KBasigikaiiiina HaykoBa
Ipalsl Ha IIpaBax pykonucy. Jluceprallis Ha 3700y TTs1 HAYKOBOT'O CTyIleHs fokTopa (inocodii B ranysi BUpoOGHUIITBA
Ta TEXHOJIOTIN 3a crienjanpHicTio 181 Xap4oBi TexHos0ri1. — Halio-HajJbHUI YHIBEPCUTET XapYOBUX TEXHOJIOTIN
MinictepcTsa ocBitu i Hayku Ykpainy, Kuis, 2021. lucepranis pucBsS4YeHa YIOCKOHAJIEHHIO MAaCOOOMIHHUX
IIPOLECIB B KyJIbTYPQJIbHMX aHA€POOHUX CepeIOBUIAX HA CTaisIX iX 30POPKyBaHHS 3 METOIO MOLIYKY MOXKJIMBOCTEN
inTeHcudikauii ix nepeb6iry 3a paxyHOK BHYTPIllIHIX €HEPreTUYHUX [TOTEHiasliB ra30PiAuHHUX CUCTEM i
PO3LINUPEHHS MEX 6AaKTePiOCTaTUYHUX €(EKTIB B TEXHOJIOTISIX BUPOOHHUIITBA €TUIIOBOTO CIIUPTY. Y BCTYIIi PO3KPUTO
CY4aCHMI CTaH HayKOBO-TIPUKJIAHOI NPO6IE€MHU, BU3HAYEHO AKTyaJIbHICTh, METY, 3aBIAHHS JOCJIiI)KEHHS, HAyKOBY

HOBU3HY i IPaKTU4HY LIiHHICTh pOOOTH, 0COOMCTUM BHECOK 3700yBaya, arpobaliiio, HaBesieHo indpopMallito Ipo



CTPYKTYpPy gucepTalii. ¥ po3zini 1 BUKOHaHO aHasli3 0CO6JIMBOCTEN aHaepPOOHUX MPOLECIB OPOJIiHHS 3 BpaXyBaHHIM
ix Mikpo6iosioriuHoro 3abe3rne4eHHs, TeXHOJIOriN cTabisnizalii 0cCMOTUYHUX TUCKIB Ta iX peanisalii B anapaTypHOMY
3a0e31e4yeHHi 3 BpaXyBaHHSM TipoAyHaMIK/ ra3opifHHUX cepenoBulll. Po3zin 2 crocyeTbcs 06'eKTiB, METO/IB i
Pe3yJIbTaTiB NEePeBipKU BUCYHYTHX TilIOTE3 i IpaBOMIPHOCTI 3p00JyieHMX IpunylleHs. HapeneHo iHdopMaliio momo
PO3POOKHU i eKCIIEPMMEHTAILHOI [IePEBiPKU rilOTe31 NP0 B3a€MO3B'SI3KM IIapaMeTpiB rpolecy 6poniHH i
MepPCIeKTUB 3aKPUTUYHOTO OpOTiHHS. ¥V po37iii 3 BUKOHAHO NOCiIKEHHS 110 BU3BHAYEHHIO CITiBBiITHOILIIEHb
€HepreTMYHMX i MaTepiajibHUX IIOTOKIB B YCTAJI€HUX i NepeXigHuX Npoliecax aHaepoOHOro 6POJIiHHS 3
BiANOBiTHNMU MaTeMaTUYHUMU popmarizanismu. [TokasaHo, o epUIONOYaTKOBUM [IKEPEJIOM € XiMiuHa €Hepris
LIYKpIB, gKa MifJjsarae Mikpo6iosoriyHuM TpaHcopmallisiM 3 BUBHAYEHUMHU CIIBBiZHOMEeHHIMU Y HOPMI BiIbHOI
eHeprii ['i66ca i Tersiotu nepexony Big AT® no AII® i3 3anumKom TenyioBoi eHeprii y KinbkocTi 169 K[k /(Mo
ryoKo3n). ITokasaHo, o CUHTE3 AiOKCUAY BYTJIELI0 APDKIKOBUMU KIIITUHAMU i CTBOPEHHSI IUCIIEPTOBAHOI ra30BOi
($asu B pinuHHIN B rpaBiTaliiiHOMy 1oJli y opMi rifpocTaTUYHUX TUCKIB, 3aKOHIB Apximeza i ['eHpi cTBOpIoe
IKepeso MeXaHiyHOi eHeprii B MposiBax MOTEHIialbHOI i KiIHeTUYHOI eHepriil. Y po3nini 4 HaBeneHo iHpopMaliiio,
sIKa CTOCY€ETbCS AUHAMIKA OCMOTUYHUX TUCKiB. BUKOHAHO aHasli3 SBUIL, OCMOTUYHHUX THUCKIB B PO30aBI€HUX
PO34MHAaX, 3alIPOIIOHOBAHO METOAMKU iX PO3PAXyHKIB i3 3aCTOCYBAaHHSM NPUHLUILY CYIIE€PIIO3ULii 3 OLiHKOIO
IVHaMiky iX Tpancdopmauiil. [TokazaHo, 10 TPUCYTHICTh UUPKYJIALIMHUX KOHTYPIB B yMOBaX iCHYBaHHS
rijpOCTaTUYHUX TUCKIB CYIIPOBOMKYIOTbCA IIPOLIECAMM aKTMBHOI fecaTypallii i carypalii cepeioBulL, 0 BU3HAYaE
HAsIBHICTb i iania3oHU OCUMIISILIM OCMOTUYHMX THCKIB 10 CKJIQIOBil, CTBOPIOBAHI! PO3YMHEHUM JiOKCUIIOM
Byrjiewo. Po3nin 5 npucssiuennii perysatopHiil posi ¢pisnuHux $GakTopis B [Ipoliecax aHaepoOHOro OPOIiHHS i
MOJKJIMBOCTSIM iX 3aCTOCYBaHHS. Y3arajabHEHO IPUYNHHO-HACIIIKOBI 3B'S13KY, 10 CTOCYIOTLCSI EHEProMarepiaabHUX
6asiaHCiB i cHiBBiHOIIEHb HA OCHOBI 3aKOHOMipHOCTI I'eii-Jltoccaka 3 BUBHAaYEHHSIM JUHAMIKM CUHTE3Y CIIUPTY Ta
IioKkcuy BYIJIEL0 i OCMOTUYHUX TUCKIB; FfeHepYBaHHS TEIJIOTU OPOMiHHS, TeMIIepaTypHOi cTabinizauii cepenoBuy,
i CK71a0BUX LMPKYJSILIAHMUX KOHTYPIB 32 KOHBEKTHBHOI'O IIepEMIlllyBaHHS; YTBOPEHHSI IUCIIEPCHOI ra3oBoi ¢asuy,
ra3oyTpUMYBAJIBHOI 3aTHOCTI 3 BiATIOBIIHMMY €HEPreTUYHNMMU IIOTEHLialaMu. Bu3HadeHi B3aeMO3B'I3KU MK
IVHaMiKOIO OPOMiHHS i OCMOTUYHAMU TUCKAaMU BKa3YIOTb HA JOLJIbHICTh BUKOPUCTAHHS TEXHOJIOTIN JOKPUTUYHOTO
OpOJiHHS 32 3HAaUEHHSIMU OCMOTUYHUX TUCKiB. OfiepKaHi MaTeMaTu4dHi popmartizalii mpy OLiHLi €eHepreTHYHUX
MIOTEHIIia/liB [PYHTYIOTbCS HA ITapaMeTpax ra3oyTpUMyBaJIbHOI 34AaTHOCTI. EKCIlepuMeHTabHa NepeBipKa
MigTBEPMIIA TIMOTE3U 00 KOMIIJIEKCHUX II0O3UTUBHUX BILJIMBIB 3MiHHUX THCKIB B CUCTEMI HA OCMOTHYHI TUCKH,
IHTEHCHBHICTb IIPOLIECIB Macomepeadi, BUBEIEHHS CEPENOBULL i3 cTaHiB HacuyeHHs Ha COZ 3a paXyHOK CTBOPEHHS
YMOB flecatypauii i catypatii B HabIKeHHI [0 MOJI0KeHb AUCKPETHO-IMITYJIbCHUX TeXHOJIOTiH. KimouoBi cioBa:
OpomiHHs, aHaepoOHi ITpoLlecy, eHEPro- MacoOOOMiH, KyJIbTypajbHi cepeioBULla, iHTeHCcuiKalisl, eHepreTuyHum
IOTEHLiaJ, OCMOC, TEPMOJMHAMIKA, MIKPOOPraHi3Mu.

2. ANNOTATION Vinnichenko .M. «Improving mass transfer processes in Culture media with variable osmotic
pressures in food and microbiological industries» - Qualification scientific work on rights of the manuscript.
Dissertation for the degree of Doctor of Philosophy in the field of manufacturing and technology in the specialty
181 Food Technology - National University of Food Technologies of the Ministry of Education and Science of
Ukraine, Kyiv, 2021. The dissertation is devoted to the improvement of mass transfer processes in cultural
anaerobic media at the stages of their fermentation in order to find opportunities to intensify their flow due to
internal energy potentials of gas-liquid systems and expanding bacteriostatic effects in ethyl alcohol production
technologies. The introduction reveals the current state of scientific and applied problems, defines the relevance,
purpose, objectives of the study, scientific novelty and practical value of the work, personal contribution of the
applicant, testing, provides information about the structure of the dissertation. Section 1 analyzes the features of
anaerobic fermentation processes, taking into account their microbiological support, technologies for stabilizing
osmotic pressures and their implementation in hardware, taking into account the hydrodynamics of gas-liquid
media. Section 2 deals with the objects, methods and results of testing hypotheses and the validity of assumptions.
Information on the development and experimental testing of the hypothesis about the relationship between the
parameters of the fermentation process and the prospects of supercritical fermentation. In Section 3, a study was
performed to determine the ratios of energy and material flows in the steady-state and transient processes of



anaerobic fermentation with the corresponding mathematical formalizations. It is shown that the initial source is
the chemical energy of sugars, which is subject to microbiological transformations with certain ratios in the form
of free Gibbs energy and heat of transition from ATP to ADP with a residual thermal energy of 169 kJ /(mol of
glucose). It is shown that the synthesis of carbon dioxide by yeast cells and the creation of a dispersed gas phase in
a liquid in a gravitational field in the form of hydrostatic pressures, the laws of Archimedes and Henry creates a
source of mechanical energy in the manifestations of potential and kinetic energies. Section 4 provides
information on the dynamics of osmotic pressures. The analysis of the phenomena of osmotic pressures in dilute
solutions is performed, the methods of their calculations with the application of the superposition principle with
the estimation of the dynamics of their transformations are offered. It is shown that the presence of circulating
circuits in the conditions of hydrostatic pressures is accompanied by processes of active desaturation and
saturation of media, which determines the presence and ranges of oscillations of osmotic pressures on the
component created by dissolved carbon dioxide. Section 5 is devoted to the regulatory role of physical factors in
the processes of anaerobic fermentation and the possibilities of their application. The causal relations concerning
energy-material balances and relations on the basis of Gay-Lussac regularity with definition of dynamics of
synthesis of alcohol and carbon dioxide and osmotic pressures are generalized; generating heat of fermentation,
temperature stabilization of media and components of circulating circuits by convective mixing; formation of
dispersed gas phase, gas holding capacity with corresponding energy potentials. Certain relationships between the
dynamics of fermentation and osmotic pressures indicate the feasibility of using subcritical fermentation
technologies for osmotic pressures. The obtained mathematical formalizations in the estimation of energy
potentials are based on the parameters of gas holding capacity. Experimental verification confirmed the
hypotheses about the complex positive effects of variable pressures in the system on osmotic pressures, the
intensity of mass transfer processes, removal of media from states of saturation to CO2 by creating conditions for
desaturation and saturation in approach to discrete-pulse technologies. Key words: fermentation, anaerobic
processes, energy mass transfer, culture environments, intensification, energy potential, osmosis,

thermodynamics, microorganisms.
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