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1. CyyacHMI pO3BUTOK Xap4YOBUX TEXHOJIOTiH XapaKTePU3yEThCS TEHAEHIIIEI0 10 3pOCTaHHS IIONIUTY Ha
(YHKULiOHAJIbHI IPOAYKTH 3 MiJJBULIEHUM BMICTOM 6i0JIONYHO aKTMBHUX PEYOBUH Ta 3HIDKEHUM BMICTOM LIYKPY,
30KpeMa NeKTUHOBMICHI IaCTU HA OCHOBI POCJIMHHOI CUPOBUHU. Taki MPOJYKTH € CKJIQJHUMU BUCOKOB'SI3KUMU
reTeporeHHNMHU CUCTEMaMU, CTabiIbHICTb i CIIOKMBYI BJIACTUBOCTI SIKUX 3HAYHOIO MipOI0 BUBHAYAIOTHCS SIKICTIO
IIpoliecy 3MilllyBaHHs iHrpeieHTiB. HasiBHI TexHoJIOrii BUPOOHUIITBA IEKTUHOBMICHUX NTACT Ta TPALULIiMHI TUIIN
3MilllyBaJIbHOTO 00JIaIHAHHS HE 3a0€3MeUyI0Th JOCTaTHbOI OGHOPITHOCTI CTPYKTYPU, CTabiIbHOCTI (Pi3MKO-XiMiUHHAX
IIOKA3HUKIB i 30€peKeHHs 6i0JIOTiYHO aKTUBHMX KOMIIOHEHTIB 3a BUCOKOTO BMICTYy IEKTUHOBUX PeYOBUH. OCO6IMBO]

CKJIaTHOCTi HabyBae 0OpOOJIEHHS CTPYKTYPOBaHUX i BUCOKOB'SI3KMX CE€PELIOBUIL, [JIs SIKUX XapaKTepHi iHTeHCHBHE



CTPYKTYPOYTBOPEHHS Ta CXUJIbHICTb 10 PO3LIapyBaHHs. Y IOCKOHAJIIEHHS IPOLECY 3MillyBaHHS Ta TapaMeTpiB
00J1aHAHHS 1J151 BUPOOHUIITBA TEKTHHOBMICHUX I1aCT NIOTPebye BIIPOBAIKEHHS iIHHOBALITHUX TEXHIYHUX pillleHb,
3/1aTHUX [1O€JIHYBAaTU BUCOKY iHTEHCUBHICTb MaCOOOMIHY 3 PiBHOMIPHUM PO3II0ZiJIOM KOMIIOHEHTIB Y po604OMYy
o0’eMi anapara 3a IOMipHUX eHepreTUYHUX BUTPAT. [IepCreKTUBHUM HANPSIMOM Yy IIbOMY KOHTEKCTI € 3aCTOCYBAHHSI
Bi6pOrifgpaBivHOro 3MilllyBaHHS, sIKe TIO€JIHY€ BiOpaLiliHMil Ta TiipaBiiuHMi BIUIMBY HAa TEXHOJIOTiYHE
cepenosuule. He3Baskaiouu Ha MOTEHLiHHI lepeBaru BibporigpasiiyHOro Migxomay, CbOrofHi HeloCTaTHbO
IOCTiI)KEeHUMU 3aIMIIAIThCS 3aKOHOMIPHOCTI MO0 BILJIMBY HA PEOJIOTiYHi, CTPYKTYPHO-MEXaHivyHi Ta Qizuko-
XiMiUHi BIaCTMBOCTI IEKTMHOBMICHUX TACT. BifCyTHICTb HAYKOBO OGIPYHTOBAaHMX MaTeMaTUYHUX MOJEJIEN, 0
BPaxXOBYIOTh clelnPiKy B'SI3KMX IEKTHHOBMICHUX CUCTEM Ta [1apaMeTpHU BibpalliflHOTO BIIMBY, YCKIIAIHIOE
ONTUMI3allil0 KOHCTPYKTMBHO-TEXHOJIOTIYHUX NTapaMEeTPiB 3MilllyBaJIbHOTO 00J1aiHAHHS. Y 3B'I3KY 3 LIUM
IOCJIiI)KE€HHS], CIIPSIMOBaHi Ha TEOPETUYHE Ta €KCIIEPUMEHTAJIbHE OOIPYHTYBAaHHSI IIPOLIECY Bi6POrifpaBIidyHOro
3MilllyBaHHS NEKTHHOBMICHMX I1ACT i PO3pO6JIEHHSI HAYKOBO OOI'PYHTOBAHMX PEKOMEH/ ALl 1010 BLOCKOHAJIEHHS
3MilllyBaJIbHOTO O0JIa[IHAHHS, € aKTyaJlbHAIMU Ta MAlOTh BaXKJIMBE HAYKOBE i IPAKTUYHE 3HAYEHHS 151 Xap4OBOi
IIPOMUCJIOBOCTI. 3 ypaxyBaHHSIM BUMOT PECYPCO30€epE>KeHHS Ta pallioHaJIbHOIO BUKOPHUCTAHHS CUPDOBUHHOI 6a3u
PO3IJISIHYTO MOKJIMBOCTI 3a7Ty4€HHS aJIbT€PHATMBHOI POCJIMHHOI CHPOBUHU, 30KpeMa rap0ysiB, y TEXHOJIOTISIX
BUPOOHHULITBA [TEKTUHOBMiCHUX nIacT. CUCTEMAaTU30BaHO CydacHi MeTonu iHTeHcuikalii mpoueciB oTpuMaHHs
IIEeKTMHOBMIiCHUX NacT (MeXaHiuHi, TeIJIOBi, rigpoarHamiyHi Ta KOMOIHOBaHI), OL[iHEHO iX BIJIMB Ha €(PEKTUBHICTh
€KCTPaKLii IEKTMHOBUX PEYOBUH, CTPYKTYPHO-M€EXaHiuHi BJIACTUBOCTI IACT i eHeProe(eKTUBHICTb IPOLECY, IO
I03BOJINJIO OOIPYHTYBATU LOLIIbHICT NOAANBUIINX AOCIIKEHD, CIPSIMOBAHUX HA PO3POOJIEHHS
eHeproedeKTHUBHUX i pecypco3bepiralounx TexXHoJIOriYHuX pileHs. ['padoananitTnyHa 06podbka OTpUMaHUX
3aJIEXKHOCTEN y MaTeMaTuYHOMY cepenosulli Excel nana 3Mory BU3Ha4UTU pallioHasbHi iHTEpBaIu NapaMeTpiB
po60YNX PEKMMIB CITIPOEKTOBAHOTO NIPUBOJHOTO MEXaHi3My Bi6POJIONATEBOrO NEPEMIlIyBaHHS PiIKOrO
TEXHOJIOTIYHOTO CepeloBuIla. BCTaHOBIIEHO, 1[0 BUKOHABYi OPraHM MEXaHi3My 3 €KCLIEHTPUCUTETOM €=2-5 MM
3a0e3ne4yloTh eeKTUBHY POOOTY B Jialia3oHi KyToBUX MBUIKOCTel 65-80 pap/c, 3a SIKOTo JOCSATa€eTbhCs
crabisnizallis aMIUIiTy4u KoJMBaHb Ha piBHI 1,0-2,0 MM Ta peasizyeTbCsl iIHTEHCHMBHE BiOpOMeXaHiuHe
nepeMillyBaHHS. AHaJi3 €HEPreTUYHUX XapaKTePYCTUK 110Ka3aB HENOUIIbHICTh BUKOPUCTAHHS ITPUBOJHOTO
JIONIATeBOro Bajly 3 eKCLIEHTPUCUTETOM IOHAT, 2 MM. 30KpeMa 3a €=5 MM y 4aCTOTHOMY JiianazoHi 60-75 pan/c
CIIOCTEPIraeThCs CyTTEBE 3POCTaHHS CIIOKMBAHOI IOTYKHOCTI 710 3-14 KBT Ta nuTOMUX eHeprosutpar g0 500-1700
BT /Kr, mo y 6-9 pasiB nepesuliye BiANOBiIHI TOKa3HUKU [JIs1 EKCLIEHTPUCUTETY €=2 MM 32 PaXyHOK 30i/IbLIIeHHS
KOJIMBHOI MaCH CUCTEeMU. Pe3ysibTaTi MOJEJII0BaHHS CTBOPIOIOTh TEOPETUYHE MiAIPYHTS /1711 OOI DYHTYBaHHS
palioHaJIbHUX PEXKUMIB BiOpOTipaBiyHOro 3MilllyBaHHS Ta NIOaJIbLIOI ONTHMMI3allii TEXHOJIOTIYHOT0 NpoLecy
BMPOOHULITBA IEKTUHOBUX N1ACT. BU3HauY€HO 3aKOHOMIPHOCTI 3MiHM B'SI3KOCTi Ta MILIHOCTi CTPYKTYPHU 3aJI€XKHO Bif,
TeMIIepaTypy Ta KOHLeHTpalii uykpy. [TokaszaHo, 10 ONTUMaIbHUI BMICT LyKpy 3abe3nedye (pOpMyBaHHS
CTabisIbHOI CUCTEMH 3 BUCOKMMU ITOKa3HUKaMU IPY>KHOCTI Ta CTPYKTYPHOI MiLIHOCTi, @ BCTAHOBJIEHI KOpeJISILiliHi
3B'SI3KM Mi’K BMiCTOM [IEKTMHOBUX PEYOBUH i PYHKIIOHAJIbHO-TEXHOJIOTIYHUMU BJIACTUBOCTSIMU CUPOBUHMU [1al0Th
3MOTY IIPOTHO3YBATH SIKiCTb IIPOAYKTY Ha CTafii mizbopy cupoBuHM. JJoCHimKeHO MiKpO6ioIoriyHi MOKa3HUKU

[IEKTVHOBUX I1aCT i BUBHAYEHO iX BIIJIUB HA TEPMiH 30epiraHHs NpOonyKLii.

2. Existing technologies for producing pectin-containing pastes and traditional types of mixing equipment do not
ensure sufficient structural homogeneity, stability of physicochemical parameters, or preservation of biologically
active components at high pectin content. Processing structured and highly viscous media is particularly
challenging, as such systems exhibit intensive structural formation and a tendency toward phase separation.
Improving the mixing process of pectin-containing pastes requires implementing innovative technical solutions
that combine high mass transfer intensity with a uniform distribution of components throughout the apparatus's
working volume, while maintaining moderate energy consumption. A promising direction in this context is the
application of vibrohydraulic mixing, which combines vibrational and hydraulic effects on the technological
medium. Despite the potential advantages of the vibrohydraulic approach, the regularities of its influence on the
rheological, structural-mechanical, and physicochemical properties of pectin-containing pastes remain
insufficiently studied. The lack of scientifically substantiated mathematical models that account for the specificity



of viscous pectin-containing systems and vibration parameters complicates the optimization of the design and
technological parameters of mixing equipment. In this regard, research aimed at theoretically and experimentally
substantiating the vibrohydraulic mixing process for pectin-containing pastes, as well as developing scientifically
grounded recommendations for improving mixing equipment, is relevant and holds significant scientific and
practical importance for the food industry. Considering the need for resource conservation and the rational use of
the raw material base, the feasibility of incorporating alternative plant raw materials, particularly pumpkins, into
pectin-containing paste production technologies is examined. Modern methods for intensifying the processes of
obtaining pectin-containing pastes (mechanical, thermal, hydrodynamic, and combined) are systematized, and
their effects on the efficiency of pectin extraction, structural-mechanical properties of pastes, and energy
efficiency of the process are evaluated. This enabled substantiating the expediency of further research to develop
energy-efficient and resource-saving technological solutions. Graphical and analytical processing of the obtained
dependencies in the Excel mathematical environment enabled the determination of rational ranges of operating
parameters for the designed drive mechanism of vibro-blade mixing of a liquid technological medium. It was
established that the working elements of the mechanism, with an eccentricity of e=2-5 mm, ensure efficient
operation in the angular velocity range of 65-80 rad /s, at which stabilization of the vibration amplitude is achieved
at a level of 1.0-2.0 mm, and intensive vibromechanical mixing is realized. Analysis of energy characteristics
showed that using a drive blade shaft with an eccentricity exceeding 2 mm is impractical. In particular, at e=5 mm
in the frequency range of 60-75 rad /s, a significant increase in power consumption to 3-14 kW and specific energy
consumption to 500-1700 W /kg was observed, which is 6-9 times higher than the corresponding indicators for
eccentricity e=2 mm due to an increase in the oscillating mass of the system. The modeling results provide a
theoretical basis for substantiating rational vibrohydraulic mixing regimes and further optimizing the
technological process of pectin paste production. The patterns of change in viscosity and structural strength as a
function of temperature and sugar concentration have been determined. It has been shown that the optimal sugar
content ensures the formation of a stable system with high elasticity and structural strength, and the established
correlations between the pectin content and the functional-technological properties of the raw materials allow
predicting the product quality at the stage of raw material selection. The microbiological indicators of pectin
pastes have been studied, and their influence on the product's shelf life has been determined.
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