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Pedepar/aHoTanis:

1. Y puceprauii BUpilleHO BaXJIMBY HAyKOBO-TIPAKTUYHY 33/1a4y 3a6€3Me4eHHs CTiKOCTi pOCMHHOTO HAIOIo 3
HaCiHHSI KOHOIIEeJb 6€3 BUKOPUCTAaHHS JOJaHUX CTabili3aTopiB Ta eMyJIbraTopiB. BCTaHOB/IEHO aKTyaslbHICTh
1po6sieMu Ta HEOOXiAHICTb MOIIYKY pillleHb YOCKOHAJIEHHS [IpoLecy CTabislizallii pOCJIUHHUX KUPOBUX €MYJIbCI.
BusHaueHo, 10 HasgBHI MeTOM CTabisi3alii pOCIMHHUX XUPOBUX €MYJIbCil HE IIOBHOIO MipOIO BiAIIOBiNAIOTh
Cy4aCHMM BHMOTaM ILIOJ0 SIKOCTi Ta TEPMiHIB 30epiranHsi pocJMHHUX HanoiB. Cy4acHUi CTaH CBITOBOI XapuoOBOi
iHIyCTPii XapaKTepU3yeThCs CTPIMKUM 3POCTAaHHSM IIONIMTY HA POCJIMHHI aHAJIOTY MOJIOKA. BomHO4Yac HaciHHA
TEXHIYHMX KOHOIIEJIb MA€ BaroMe 3HaY€HHsI 3aBJSIKU YHIKQJIbHOMY BMICTy Ta CIIiBBiIHOLIEHHIO 6ijIKa i SKUPHUX
KACJI0T. OfHAaK, TOJIOBHOIO TEXHOJIOTIYHOIO ITPOGIJIEMOIO TiJ] YaC OTPUMAaHHS KOHOIUISIHUX €MYJIbCill € iXHs BUCOKa

CXUJIBHICTB 4O NIBMUAKOI arperanii Ta cequMeHTalii auicriepcHoi dasu. Tpaguiifini MeTony BUpimeHHs 1iei 3agayi



3a3BUYail nepen6adyaloTb BBEJEHHS €K30T€HHUX CTa0ii3aTOPiB Ta eMYJIbraTopiB, 0 CYyNEPeYUTh Cy4aCHUM
BMMOTaM JI0 KOMIIOHEHTHOTO CKJIa[ly Ta MOTPeOye MOIIYKY iHHOBAL[iIHUX METOAiB (i3UYHOTO BIUIMBY HA CUCTEMY
17151 MAKCMMaJIbHOTO 3aJIy4Y€HHS BHYTPIIIHOIO PECYPCHOTO TOTEHIlialy CHPOBUHU 3 METOIO 3a6€311€YEHHS
CTabiJIbHOCTI eMyJIbCill. JloBeieHO, 0 OOHUM i3 e(PEKTUBHUX HANPSIMIB BUPIilleHHs TPO6IeMHU cTabisizaLlii €
3aCTOCYBaHHS TEXHOJIOTI] y/IbTPa3ByKOBOI KaBiTalliiiHOi 00pOOKM eMyJIbCii TUITy «OJlisl y BOZi» HAa OCHOBI HACiHHS
KOHOII€eJIb. BUKOPUCTaHHS Y TEXHOJIOTISIX POCJIMHHUX HaIlOiB Takoi 06pOOKY 3abe3eyye He Jiviie MeXaHiuHe
IVCIIepryBaHHS XUPOBOi a3y, a i 3alyckae MEexXaHOXiMiYHY aKTHBallilo 6ikiB. EHepris KaBiTaliliHOTO 107151
3YMOBJIIOE PO3TOPTaHHS MOJIEKYJI €1€CTHUHY, 110 3HA4YHO MOKpalllye iXHIO aiCOPOLiiHY 34aTHICTb Ta CIIpUseE
(HOpMyBaHHIO CTIMKMX 3aXUCHUX OO0JIOHOK Ha MeXi nmoainy ¢as «osisg-Boga». Ha oCHOBI cuCTEMHOro aHasizy
BJIACTUBOCTEN, TaPaMETPiB Ta XapaKTEPUCTUK BIIJIMBY HASIBHUX iHIPEJIEHTIB HA MTPOLIEC BUPOOHUIITBA POCIVMHHOTO
HAIoI0 OOI'PYHTOBAHO JOLiJIbHICTh BUKOPMCTAaHHS HACiHHS KOHOIIEJb COPTY [1ecis sIK CK1afoBoi peLenTypu.
OO6rpyHTOBaHO TEXHOJIOTIIO yJIbTPa3ByKOBOI KaBiTaliliHOI 06pOOKM HACIHHS KOHOIIE b COPTY ['yiecis nis 3nifiCHeHHS
TEOPETUYHUX TA €KCIIEPMMEHTAIbHUX JOCiIPKeHb. Ha OCHOBI CUCTEMHOTO MiIXOAy OOIPYHTOBAHO y3arajbHEHY
disnyHy Mogesib Mop¢osoriuHOoi TpaHCcPopmaliii Ta KIHETMYHOI CTIMKOCTI HAHOAUCIIEPCHUX (a3 KOHOILJISIHOI
eMyJIbCii mif fgiero ybTpa3sByKoBOi KaBiTalii. Y pamkax peasisallii aIropuTMy NpOBELEHO TEOPETUYHI TOCIIIKEHHS
MIPOLIECIB KaBiTalliHOTO BIVIMBY Ha JUHAMIKy PyxXy KOMIIOHEHTIB KOHOIJIIHOI eMyJIbcCii. 30Kpema 3M1ifiICHEHO
MaTeMaTHU4HEe MOJIeJII0BaHHS AMHAMIKU B CUCTEMI «aKyCTUYHUI anaparT — KasiTalliliHa 6ysip6alika» Ta JOCHiIKeHO
IIPOLIECH B3a€MOii KaBiTalliiiHMX 6yJIb0alIOK i3 KpanssiMu JinigHoi ¢pasu. OTprMaHi aHaIiTUYHI 3aJ1€5KHOCTI 0yJ10
BUKOPUCTAHO JJ11 BU3HAYEHHS PalliOHaJIbHUX PEXXUMIB i IapaMeTpiB yJIbTPAa3BYKOBOI Je3iHTerpauii. BcTaHoB/EHO,
1110 arperaTyMBHA Ta KiHETMYHA CTabi1IbHICTb €MYJIbCii JOCSITaeThCS 3aBASKYA CUHEPreTUYHOMY IT0€IHaHHIO
iHTEHCUBHOTO MCIIEPryBaHHS XUPOBOi a3y Ta CTPYKTypHOI Moaudikaliii 6ijka eleCTUHY 6€3110CEPENHbO i,
Ii€lo yaIbTPa3ByKy. JJoBeeHO, 0 AeHaTypaliliHa aKTUBAallisl €leCTUHY 3yMOBJIIO€ BUBLJIBHEHHS CYJIb(rifpUIbHUX
TPYIl T YTBOPEHHSI MIKMOJIEKYJISIPHUX OUCYIbQiIHUX MiCTKiB. Lle 6e3rnocepeHb0 MPU3BOAUTD 10 (OPMYyBAHHS
HAaBKOJIO KMPOBUX KpaIeJib CYLiJbHOI MilJHOI B'SI3KO-IIpY’KHOI 000710HKU. 37ilicHeHO (isuKo-MaTeMaTUyHe
OOI'PYHTYBaHHS ONITUMAaJIbHOTO PO3Mipy KparneJsib KOHOIISHOI eMyJibCii. Ha 0CHOBi BUKODUCTaHHS YMOB
posmupeHoi Teopii 4JIOO BCTaHOBIEHO aHATITUYHY 3aJI€KHICTD 11718 BUBHAUYEHHSI arperaTuBHOi CTabiIbHOCTI
Haroo Vmax=20kBT. IlinTBepakeHO ceMeHTaliliHy CTIIKiCTb CUCTEMH, 1110 3yMOBJIEHA IOMIHYyBaHHSIM €Heprii
TEIJIOBOTO OPOYHIBCBKOT'O PyXy HaJl TpaBiTalliiHUMU CUJIaMU 3rifiHO i3 3akoHoM CToKca. Ha 3aBepIuasbHOMY eTari
BUKOHAHO MaTeMaTUYHE MOJIEIIOBAHHS AMCIIEPCHOCTI Ha OCHOBI 6araToakTOpHOI ONTUMIi3allii TOKa3HUKIB
CTabisIbHOCTI Ta SIKOCTi MPOAYKTY. TEOPETUYHO [OCIiIPKEHO Ta eKCIIEPUMEHTAJIbHO Mg TBEPIKEHO, 110
ONTUMAaJIbHUY Jliala30H JUCIEPCHOCTI XUPOBOi (a3 3HaxoguThcs B Mexkax 250-350 um. Came B 11bOMY iHTepBaJi
IOCSITAETHCST HAMOIIbII PALliOHAIbHUIN 6a1aHC MK (Pi3UKO-XiMIYHOIO CTIiKICTIO T2 OPraHOJIENTUYHUMU
[TIOKa3HUKaMU POCJIMHHOIO HAIIOI0. 3M1i¥iICHEHO KOMILJIEKCHY OLiHKY BIUIMBY TilpOMOJYJIS Ha HYTPIEHTHUI CKJIa],
€KCTPaKTiB. I3 3aCTOCyBaHHSIM METOJy y3arajabHeHoi PyHKLii 6akaHOoCTi XappiHITOHA KBaJliMETPUYHO
IiATBEPAKEHO, 110 BUKOPUCTAHHS rifpomonys 1:8, 3a sikoro D=0,8687, 3a6e3nedye 6anaHC OPraHOJENTUYHNX
BJIACTUBOCTEN Ta HAGJIMKA€ XapuOBY LiHHICTb AMCIEPCHOI CUCTEMHU [I0 [TOKA3HUKIB KOPOB'STYOTO MOJIOKA JKUPHICTIO
3,2 %.

2. The dissertation addresses an important scientific and practical task: ensuring the stability of a plant-based
beverage made from hemp seeds without the use of added stabilizers and emulsifiers. The relevance of the
problem and the need to identify solutions for improving the stabilization of plant-based oil-in-water emulsions
have been established. It has been determined that existing methods for stabilizing plant-based fat emulsions do
not fully meet modern requirements for the quality and shelf life of plant-based beverages. The current state of the
global food industry is characterized by a rapid increase in demand for plant-based milk alternatives. In this
context, industrial hemp seeds are of considerable importance due to their distinctive protein and fatty acid
composition and ratio. However, the main technological challenge in producing hemp-based emulsions is their
pronounced tendency toward rapid aggregation and sedimentation of the dispersed phase. Traditional approaches
to solving this problem usually involve the addition of exogenous stabilizers and emulsifiers, which conflicts with
current requirements for product composition and necessitates the search for innovative methods of physical



treatment that enable the internal resource potential of the raw material to be used as fully as possible to ensure
emulsion stability. It has been proven that one effective approach to solving the stabilization problem is the
application of ultrasonic cavitation treatment to a hemp-seed-based oil-in-water emulsion. The use of this
treatment in plant-based beverage production provides not only mechanical dispersion of the fat phase but also
initiates mechanochemical activation of proteins. The energy of the cavitation field causes edestin molecules to
unfold, which significantly improves their adsorption capacity and promotes the formation of stable protective
layers at the oil-water phase interface. The systematic review of the properties, parameters, and characteristics of
the influence of existing ingredients on the production process of a plant-based beverage made it possible to
substantiate the selection of hemp seeds of the Hlesiia variety as an ingredient. The technology of ultrasonic
cavitation treatment of Hlesiia hemp seeds was substantiated for theoretical and experimental studies. Based on a
systems approach, a generalized physical model of the morphological transformation and kinetic stability of the
nanodispersed phases of hemp emulsion under ultrasonic cavitation is substantiated. Within the implementation
of this algorithm, theoretical studies of the cavitation effect on the motion dynamics of hemp emulsion
components were carried out. In particular, mathematical modeling of the dynamics in the «acoustic apparatus -
cavitation bubble» system was performed, and the interaction processes between cavitation bubbles and droplets
of the lipid phase were investigated. The obtained analytical relationships were used to determine rational modes
and parameters of ultrasonic disintegration. It has been established that the aggregative and kinetic stability of the
emulsion is achieved through the synergistic combination of intensive dispersion of the fat phase and structural
modification of edestin protein directly under the influence of ultrasound. It has been proven that ultrasound-
induced activation and denaturation of edestin cause the release of sulfthydryl groups and the formation of
intermolecular disulfide bridges. This directly leads to the formation of a continuous, strong viscoelastic shell
around the fat droplets. A physical and mathematical justification of the optimal droplet size of hemp emulsion was
carried out. Based on the conditions of the extended DLVO theory, an analytical relationship for determining the
aggregative stability of the beverage, Vmax=20kBT, was established. The sedimentation stability of the system was
confirmed and is explained by the predominance of the energy of thermal Brownian motion over gravitational
forces in accordance with Stokes’ law. At the final stage, mathematical modeling of the degree of dispersion was
performed on the basis of multifactorial optimization of the product’s stability and quality indicators. It was
theoretically investigated and experimentally confirmed that the optimal dispersion range of the fat phase is
250-350 nm. It is within this interval that the most rational balance between the physicochemical stability and
organoleptic properties of the plant-based beverage is achieved. A comprehensive assessment of the influence of
the hydromodule on the nutrient composition of the extracts was carried out. Using Harrington’s generalized
desirability function, it was confirmed through qualimetric assessment that a hydromodule of 1:8, at which
D=0,8687, ensures a balance of organoleptic properties and brings the nutritional value of the dispersed system
closer to that of cow’s milk with a fat content of 3,2 %.
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