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OypLITUHY
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Pedepar:

1. Inceprauiiina po60Ta IpUCBIYeHa JOCiIKEHHIO MAaCOOOMIHY B CUCTEMI piivHa — TBEPAE Tijlo pU
nepioiUYHOMY BibpalililHOMy €KCTparyBaHHi OypIITHHY, BUOOPY Halle(PEKTHUBHIMINX KOHCTPYKIiN
Bi6poIepeMillyounx IPUCTPOIB Ta CTBOPEHHS YIOCKOHAJIEHUX €KCTPAKTOPIB ePioguyHoOi Aii, 1m0 3a6e31euyoTh
palioHasnbHy Nepepo6Ky 6ypThHY. BCTaHOBIEHO BIUIMB PEXXMMHUX Ta TEXHOJIOTIYHUX [1apaMeTPiB Ha MPOLLEC
eKCTparyBaHHs OyplITUHY. Ofep>kaHi MaTeMaTU4YHi MOJieJli O3BOJISIIOTh IPOTHO3YBATU SIKiCHI XxapaKTepUCTHUKU
€KCTPAKTIB Ta ONTHUMi3yBaTH NepioguyHe BibpOeKCTparyBaHHs LiIbOBAX KOMIIOHEHTIB 3 OypITUHY. PO3po6eHi
HOBi KOHCTPYKIIii €KCTpaKTOpiB nepioguyHoi Aii 3 BibponepemiiyBajbHIMU IPUCTPOSIMH, IO 320€31eYyI0Th
norjn6yieHy rnepepoobKy CUPOBMHY 32 PAXyHOK CTBOPEHHS €(PEKTUBHUX TiIPOJMHAMIYHNAX YMOB IIPOBEICHHS
npoLecy. AKTyaslbHICTb IPO6JI€MU JOCIIKEHHS 3yMOBJIEHA BiICYyTHICTIO CIOCO0iB IEPepOOKU BUKOITHMX CMOJI Ta
Bi/INOBiIHOI €KCTpaKLiltHOI anapaTypu [j1s BAKOPHUCTAHHS B Xap4OBill, KOCMETUYHil, nappyMepHiii,

dapmaneBTUYHIN Ta IHIIMX raay3sax IPOMUCIIOBOCTI, 110 BUMarae ix po3po6Ky 3 0aJbINM HayKOBUM



OOI'pPYHTYBaHHSIM. [IepCIIEKTMBHYM IIJIIXOM TaKOi [IEPEPOOKM MOXKe OYTU 3aCTOCYBAaHHS €KCTParyBaHHs Ha OCHOBI
nyJibcalifHuX edeKTiB 3 METOI0 OTPUMAaHHS €KCTPAaKTiB, IO MalOTh B CBOEMY CKJIaZ L[i7TbOBi KOMIIOHEHTHU
nepepo6J1t0BaHOi CUPOBUHU. TOMY JOCIIiIKEHHS i po3p0o06JieHHsI HOBOI €KCTPaKLifHOI anapaTypy, 10 [IpaLloe Ha
OCHOBi HI3bKOYaCTOTHUX MEXaHIYHUX KOJIMBAHb 3 aKTUBHUMU TiIPOJMHAMIYHUMHU PEXUMAMU 3 METOIO
palioHasnbHOI Ta NOrIMGJIEHO] TepepOOKU CUPOBUHY € aKTyaJIbHOIO Ta NEPCIEKTUBHOIO TeMaTHKO0. CpopMoBaHO
BMCHOBKU JIMCEPTALiIHOTO JOCiIPKEHHS Ta BU3HAYE€HO NEPCIEKTUBHI HANIPSIMKY MOJAbIINAX TEXHIYHMX PO3POOOK.
HaykoBa HOBU3HA O/l€P>KaHUX PE3YJIbTATIB MOJISITa€ B PO3BUTKY TEOPii NePiofUYHOr0 eKCTparyBaHHsI 1iIbOBUX
KOMIIOHEHTIB 3 OYPIITUHY, 10 6a3yeThCs Ha YSIBIEHHIX AAQY3iliHUX BJIaCTUBOCTEN CUPOBMHYU Ta MAaCOOMIHY Ha BCiX
MaclTabHUX PiBHSX, a caMme: - BIleplle AOCiIpKeHo nudy3ifiHi BIaCTUBOCTI BUKOIIHOTrO OypIITUHY. Pesynbratu
y3arajibHeHi piBHSIHHSIMU perpecii, ki BCTaHOBJIIOIOTh 3B'5130K BUXO[ly LIi/IbOBUX KOMIIOHEHTIB CUPDOBUHU Bif,
(PpaKLiiHOrO CKJIAly CAPOBUHU, TEMIIEPATYPH, TiIPOMOAYJISI, TPUBAJIOCTI, IO AO3BOJIMJIO BUSHAUYATH ONTUMAJIbHI
pPeXUMHI TapaMeTpu IPoLecy: YaCTOTa KOJIMBaHb BibponepemillyBajbHOro npucTporo 2-9 I'u, ammiityga 10-20
MM, rinpomonynb 4-10:1, remnepatypa 55-75 °C Ta cepeiHbOI KPYITHOCTi YaCTUHOK CUPOBUHU 1-3 MM; - BUXOJSIYU 3
YMOB B32a€MOJii MasJIONOJISIPHUX PO3UYMHHUKIB Ta CHPOBMHU IIPU BiGpOEKCTparyBaHHi JOCII)KEHO 30BHIIIHIN
MacoOOMiH Mifl Yac BUKOPUCTAHHS BibpoIepeMillyBajibHUX JUCKIB 3 Pi3HOIO Nepdopaliieio 3 BUKOPUCTAHHSIM
MOJI€JIbHOI CUPOBMHU. Pe3ysibTaTy y3arajibHEHi MATEMaTUYHUM OIIMCOM, 1[0 BCTAHOBJIIOE 3B'SI30K iIHTEHCUBHOCTI
MacoOOMiHy 3 riipoAyHaMiYHUMU YMOBaMU; - BII€plIe BCTAHOBJIEHO MIKpO€JIEeMEHTHUM CKJIa], CKJIaT, JIETKUX
PEYOBMH Ta aHTMOKCUIAHTHI BJIACTUBOCTI €KCTPAKTiB OYPIUITHHY, B SIKUX 81 — 93 % Bif, 3arajlbHOrO AOCIiIPKyBaHOTO
BMICTY MiKpoesieMeHTiB € LIMHK Ta AJIIOMiHi Ta piBEHb iX TOKCMYHUX [,03 B OTPUMAHUX EKCTPAKTaX; -
€KCIIEPMMEHTAJIbHO BCTAHOBJIEHO, 1110 eJIeKTPOiCKpOBa 00po0OKa OypLITUHY Iepe], 10ro eKCTparyBaHHsIM 250
pospsnamu 3 Harpyroio 50 kBT Ta eHeprieto 15,6 KII>K KOXKeH, CyTTEBO iHTEHCU]iKye BHYTPILIIHE Ta 30BHIIIHE
MacoIepeHeCeHHsI Ta MiJBUILYe SIKICTb €KCTPAKTY 32 PaXyHOK 30i/IbLIEHHS IOBEPXHi KOHTAKTy (a3 Ta po3pUBy
N0JIIMEPHUX JIAHLIOTiB OypITHHY. [[paKTH4YHE 3HaY€HHSI OTPMMAHUX PE3YJIbTATIB M0JISITA€ B HACTYITHOMY: -
€KCIIEPUMEHTAJIbHO OOIPYHTOBAHO €(EKTUBHICTh Ta JOLIIbHICTb 3aCTOCYBaHHS €TAHOJIY SIK €KCTareHTa Ipu
BiOpOEeKCTparyBaHHi 3 OYPIITHHY; - BCTAHOBJIEHO, 10 NONIePeAHE MJIaBJIeHHs OYPIITHHY [lepe]l eKCTParyBaHHIM
€TaHOJIOM [I03BOJISIE B 1,5 — 2 pa3u 36i/IbIINTY BUXiJ], CyXUX PEYOBUH; - PO3POOIEHO €KCIIPEC METOAUKY BUSHAYEHHS
BMICTy OpraHiYHMX KMCJIOT B €KCTpPaKTaxX OypLITHHY, IO BiZl3HAYA€TbCS CBOEIO IPOCTOTOIO Ta MOXKE
BHMKOPHCTOBYBATHCS B TEXHOXIMiYHOMY KOHTPOJIi IIpOLjeCy BUPOOHUIITBA €KCTPAKTiB; - BUKOHAHO €CKi3Hi IPOeKTU
HOBUX KOHCTPYKIIi#l BI6POEKCTPAKTOPiB Ta BibpoIepeMillylouux MPUCTPOIB, 30aTHUX 3a6€311euyBaTH [1OTINOIeHY
nepepooKy OypLITHHY, & TAKOXK €CKi3HMI NIPOEKT BiOPOEKCTPAKTOPa 3 HaJIBUCOKOYACTOTHOIO KaMEPOIo 3
MTPOMIXKHOIO OOPOOKOI0 CUPOBMHU B T10JIi MiKpOXBUJILOBOTO BUITPOMiHEeHHs. TexHiuHa HOBU3HA alaparTiB
IiATBEPAKEHA MaTeHTaMU YKpaiHy; - 06IPYHTOBAHO Ta PO3POOJIEHO CIIOCOOM Ta allapaTypHO-TEXHOJIOTIUYHY CXEMY
norin61eHoi nepepoobKy OYPIITUHY i3 3aCTOCYBaHHSIM I1€PiOAUYHOrO BibpoeKcTparyBaHHs. TexHiuHa HOBU3HA
niATBepAKeHA aTeHTOM YKpaiHu; - pe3ysbTaTu AUCepTaliliHoi po60TH BIIPOBAKYIOThCS Y HaBYAJIbHUI IIPOLIeC
IIpY NiAroToBLi paxiBLiB HANPSIMY «Xap4yoBi TEXHOJIOTI{» Ta «XiMi4yHi TEXHOJIOTI{» IpY BUBYEHI IUCLMILIIH
«IIpouecu i anapaTu Xxap4oBUX BUPOOHMLTB» Ta «[Ipouecy i anapartu XiMiYHMX BUPDOOHULTB», & TAaKO>K BUKOPUCTaHI
TOB «Mirma», M. KuiB mif; 4ac npoeKTyBaHHS BUPOOHUIITBA ITMTHOI BOAU 3 €KCTPAKTOM OYypLITHHY, IO

MiITBEPIKEHO BiAIOBITHMM aKTOM BIIPOBAJI>)KEHHSI.

2. The thesis is devoted to the study of mass transfer in the liquid-solid system during the periodic vibrational
extraction of amber, the selection of the most effective designs of vibrating stirring devices, and the creation of
improved periodic extractors with their use, which ensure the rational processing of amber. The influence of
regime and technological parameters on the amber extraction process has been established. The obtained
mathematical models make it possible to predict the qualitative characteristics of the extracts and to optimize the
periodic vibroextraction of target components from amber. New designs of periodic extractors with vibrating
stirring devices have been developed, which provide in-depth processing of raw materials due to the creation of
effective hydrodynamic conditions created by vibroturbulating sign-changing jets in the solid-liquid system.
Relevance of the research issue is due to the lack of methods of processing fossil resins for use in the food,
cosmetic, perfumery, pharmaceutical and other industries, which requires their development with further



scientific justification. A promising way of such processing can be the use of extraction based on pulsation effects
in order to obtain extracts containing the target components of processed raw materials. Therefore, the research
and development of new extraction equipment that works on the basis of low-frequency mechanical oscillations
with active hydrodynamic modes and allows for in-depth processing of raw materials is a relevant and promising
topic. The scientific novelty of the obtained results lies in the development of the theory of periodic extraction of
target components from amber, which is based on representations of the diffusion properties of raw materials and
mass transfer at all scale levels, namely: - the diffusion properties of fossil amber were investigated for the first
time. The results are summarized by regression equations that establish the relationship between the output of the
target components of the raw material and the fractional composition of the raw material, temperature,
hydromodule, and duration, which made it possible to determine the optimal operating parameters of the process:
vibration frequency of the vibrating mixing device 2-9 Hz, amplitude 10-20 mm, hydromodule 4 -10:1, temperature
55-75 °C and average size of raw material particles 1-3 mm,; - based on the conditions of interaction of low-
polarity solvents and raw materials during vibroextraction, the external mass transfer was investigated during the
use of vibro-mixing discs with different perforations using model raw materials. The results are summarized by a
mathematical description that establishes the relationship between the intensity of mass transfer and
hydrodynamic conditions; - the microelement composition, volatile substances composition and the antioxidant
properties of amber extracts were established for the first time, in which 81-93% of the total investigated content
of trace elements are Zinc and Aluminum and the level of their toxic doses in the obtained extracts; - it was
experimentally established that the electric spark treatment of amber before its extraction with 250 discharges
with a voltage of 50 kW and an energy of 15.6 kJ each significantly intensifies internal and external mass transfer
and improves the quality of the extract due to the increase in the contact surface of the phases and the breaking of
polymer chains of amber. The practical significance of the obtained results is as follows: - the effectiveness and
expediency of using ethanol as an extractant during vibroextraction from amber was experimentally substantiated;
- it was established that preliminary melting of amber before extraction with ethanol allows to increase the yield of
dry substances by 1.5-2 times; - an express method for determining the content of organic acids in amber extracts
was developed, which is characterized by its simplicity and can be used in technochemical control of the extract
production process; - completed sketch designs of new designs of vibroextractors and vibro-mixing devices
capable of providing in-depth processing of amber, as well as a sketch design of a vibroextractor with an ultra-
high-frequency chamber with intermediate processing of raw materials in the field of microwave radiation. The
technical novelty of the devices is confirmed by patents of Ukraine; - the methods and equipment-technological
scheme of in-depth processing of amber with the use of periodic vibroextraction were justified and developed. The
technical novelty is confirmed by a patent of Ukraine; - the results of the dissertation work are implemented in the
educational process with the studied disciplines "Processes and Apparatus of Food Production", as well as used
LLC "Migma", Kyiv during the design of the production of drinking water with amber extract, which is confirmed
by the relevant act of implementation.
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Micue3Haxoa>KeHHS: By ['epois O60ponu, 6y, 15, Kuis, 03041, Vkpaina
dopma BracHOCTI: JlepxaBHa
Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKy YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. BepHuk [puHa MuKoJiaiBHa

2. Iryna Bernyk

KBasigikamis: n. 1. 1., nou,., 05.17.08

InenTudikarop ORCID ID: 0000-0002-1367-3058

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: BiHHMIBKMUII HALIOHAJIBHUIL arpapHuUil YHiBEpCUTET
Kopg 3a €IPIIOY: 00497236

Micuesnaxo,rm(eunﬂ: ByJ1. CoHstyHa, 6yg. 3, Binuuns, BinHunbkuii p-H., 21008, Ykpaina

dopma ByracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Penensentu

Baacwue IlpizBumie Im'a Ilo-6aTbKOBI:
1. Hocenko Tamapa TuxoHiBHa

2. Tamara Nosenko

KBasidikamis: 1. 1. 1., npodecop, 05.18.06

InenTudikarop ORCID ID: 0000-0002-1758-4669

JoparkoBa iHdpopmamuist:

IloBHE HaliIMEHYBaHHS IOPUAHNYHOI 0COOHM: HanionanbHuit yHIBEPCUTET XapYOBUX TEXHOJIOTII
Kopg 3a €IPIIOY: 02070938

Micue3HaxoaKeHHS: ByJI. Bosmonumupceka, 6ya. 68, Kuis, 01601, Ykpaina

dopma BracHOCTI: JlepxaBHa

Coepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

BsacHe IIpizBuie Im'sa I1o-6aTbKOBI:
1. Mapunin Anppii IBanoBUY

2. Andii Marynin

KBasidikamis: . r. u., crapmmit HayKoBuii CHiBpoGiTHYK, 05.18.12



InenTudikarop ORCID ID: 0000-0001-6692-7472

JoparkoBa iHdpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOH: HauioHanbHMil yHIBEDCUTET XapYOBUMX TEXHOJIOTII

Kopg 3a €IPIIOY: 02070938

Micuesnaxomxeunﬂ: ByJI. Bonopumupcska, 6ya. 68, Kuis, 01601, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3akir04Hi BimoMocTi
BiiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH pagu

BaacHe IlpizBuie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCifiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 32 PEECTpalLio HayKoBoOi

OisIJIbHOCTI

I'ycaruncbka Haranis AnsdpeniBHa

I'ycstuHebka Hatanis AnsdpeniBHa

MenbHUuK Harasiga

VKpIHTEI

Opuenko Tetsana AHaTosiiBHA



