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Pedepar/aHoTanis:

1. Ha renepimHiii 4ac pOCIMHHI €KCTPAKTU MMPOKO BUKOPUCTOBYIOTbCS y XapuOBUX, (PapMalleBTUYHUX Ta
KOCMETHMYHUX rajy3sx IPOMUCIIOBOCTI, [ BADOOHMIITBA LIUX €EKCTPAKTiB BUKOPUCTOBYIOTh LIMPOKUI CIIEKTP
TPaAULiiHOrO 06J1IaJHAaHHY IO IIOCTYIIOBO 3aCTapiBae i Mae NeBHi HeHoJliKA. TOMy akTyaJbHUM 3aBJAHHSIM € aHaJIi3
TPaAULIHUX €KCTPAKTOPIB i po3po6Ka iHHOBALIHNX €KCTPAKTOPIB 10 JO3BOJISITh iHTEHCU(IKYBATH [IPOLIEC
€KCTparyBaHHs 33 PaxXyHOK IIPUHLIUIIOBO HOBOTO METOLy OOpOOKHU. B pesysbTati NpoBeqeHHsI KPUTUYHOTO aHali3y
PUHKY POCJIMHHUX Ta JIIKAPCbKUX €KCTPAKTiB BU3HAUYEHO 1110 TEMII POCTY PUHKY POCIMHHUX €KCTPAKTiB
ctaHoBUTHME 3.2% cepenHbOPiYyHO npoTsarom 2024 — 2032 pokiB 3pocTand 3 5.86 MIIpA. nojapis 1o 7.3 Mipy,.
nosiapis. [IpoaHanisyBaBIy BUIY NPOAYKLii y CETMEHT POCIMHHUX €KCTPAKTIB BU3HAYEHO 110 HAOi/bIly YaCTUHY
3alimMaloTh ¢iTorpenapary Ta €eKCTPAaKTy TpaB. MaciTabHe 3aCTOCYBaHHS IIPOJYKTY SIK KJIIOYOBOTO iHrpeJlieHTa 114
pi3HUX TUMNIB (PYHKIiOHANBHUX Ta 30arady€HUX Xap4YOBUX IIPOAYKTIB, SIKi 3aXOIJIIOIOTh BCE OibLIMI MONUT Ta
MIOMYJIAPHICTD Cepej, LiIbOBUX CIIOXKMBAYIiB, CTUMYJIIOE€ 3DOCTAaHHS CETMEHTA Y BAPTICHOMY BUPaXKeHHI. HacTynmHum

KPOKOM IIPOBEZ,EHO aHasli3 TPAAULiiHOTO 001afHAaHHSI [JIsl eKCTparyBaHHS i OTPMMaHO JIaHi o 3acTapii



KOHCTPYKLii MalOTh HU3KY HEZOJIIKIB KOTPi ITIOKU 110 HE BUPIilIeHi 10 KiHUg. 3aralbHUMU HEJOMIKaMU [JI yCbOTO
TPaOULiHHOTO 06J1afHAHHS € BeJIMKUI Yac 06pO6KY CHPOBUHY, BEJIMKa METAJIOEMHICTh KOHCTPYKIIiH i HU3bKa
iHTeHCUBHICTb I1pouecy. Jlaji npoBeneHo aHali3 psily HayKOBUX JOCJIKEHb 1IiJb SIKUX — iHTeHCcUiKalist npoLecy
€KCTParyBaHHS 32 PaxyHOK BUKOPUCTAHHS KOMOiHaLil TPaAULiIHMX METO/IB Ta iHHOBALiMHUX. Bu3HaueHo 10
LiJITI0 LMX JOCTiAiB € inTeHcu@ikallis KOHBEeKTUBHOI 1udy3ii CMpOBUHM TOMY Jajli JOCiIKyBaBCs BIUIMB Ha
CHPOBUHY iHHOBALilHUMU METOJAMH, 2 CaMe HaIBUCOKUM THUCKOM Ta BaKyyMOM, BUKOPUCTaHHS Bibpaliii,
iMITyJIbCHO - yJJapHUX TE€XHOJIOTil. Pe3yabTaTamMmu LIUX JOCTiI’KEHb € 3HaYHa iHTeHcupikalisi KOHBEKTUBHOI nudyaii,
asie nojasbLIa iHTeHcudikallis MOXIINBA JiMIIe Yepe3 BIUIMB Ha AUQY3ilo B caMill KaliJIsIpHil CTPYKTYPi CUDOBHHU.
7151 1bOro NPOBELIEHO aHAJI3 JOCiI)KEHb 3 BAKOPUCTAHHS €JIEKTPOMAarHiTHUX TeXHOJIOTII B Ipo1ieci
€KCTparyBaHHs [IPOBEJIEHUX Ha iHHOBAliiHOMY €JIeKTpOoAuHaMiYHOMY ob6JsiafHaHHi Ha kadeapi [IOTaEM OHTY. 3
LIiJII0 BU3HAYEHHS BIUIMBY €HEPreTUYHYX [1aPAMETPIB €JIEKTPOMArHiTHUX TEXHOJIOTIH Ha IIPOLIEC €KCTParyBaHHs
IIPOBEJIEHO aHai3 iHHOBaLiiHUX MX ekcTpakTopiB cTBopeHux Ha Kadeapi [IOEM OHTY, Bu3HavyeHo ix nepeBaru ta
HEeJIO0JIiKY, BU3HAYEHO MIPOTUPIv4s B IIPOLIECi €KCTParyBaHHs i CTBOPEHO TilloTe3y 110 AACTh 3MOTY MOJIIMNIINATA
[IPOLIEC EKCTPAryBaHHs B HOBiM KOHCTPYKLIi HUPKYJIALIMHOrO MX eKcTpakTopa. Bif[toBifHO CTBOPEHO i IpUBENEHO
CX€MH IO OMMCYIOTb TiNoTesy i NpUHLNI Aii iHHOBaLifHOTO eKcTpakTopa. Ha npyromy erarmi 6ys1a copmyaboBaHa
HAyKOBO — TeXHiYHa rinoresa, sKa 4iTKo ONM1Cye MexaHi3M iHTeHcudikaLii npoiecy ekcTparyBaHHs B yMOBax Iii
MiKpOXBUJILOBOTO 110J1s1. [IpoBeieHO aHaIiTUYHE MOJIe/II0OBaHHS IIPUHLMIIOBO HOBOTO IpolLiecy — MexaHonudysii i
KOHCTPYKLii iHHOBaLIIIHOTO LMPKYJISALIMHOIO MiIKPOXBMUIILOBOTO €KCTPaKTopa. CTBOPEHO NIapaMEeTPUYHY,
IIPOLIECOBO — anapaTypHy, Gi3u4Hy Ta 6ajaHCOBY MOZEJIi iHHOBAL[iIHHOTO eKCTPAaKTOPa, HA OCHOBI X MOiesel
MEeTOJ0M Teopii 1oAi6HOCTi 6yjI0 OTPUMAaHO HEsIBHY MOJeJb y3arajbHeHUX 3MiHHUX. TpeTill eTan rossiras B
6e3rocepelHbOMY IIPOBEJI€HHI €KCIIEPUMEHTAJIBHUX JOCIIiIKEHD i 100y10Bi KIHETUYHUX 3aJI€XKHOCTEN IpoLieciB
€KCTParyBaHHS B YMOBAX Jii MiKpOXBMJIBOBOTO IMOJISI TA BIIJIMBY PEKMMHUX [IAPAMETPiB HA BUJIy4E€HHSI PilUHY 3i
30inbLIeHOI MOgeri Kaminsgpa cupoBruHU. OTprUMaHi pe3ysbTaTy JAloTh MOXKJIMBICTh CTBEPKYBATH IO BIJIVB
MiKpOXBUJIbOBOTO I10JI51 HA NIPOLieC eKCTparyBaHHs Ta MexaHoAuQys3ii IpU3BOAUTD A0 CYyTTEBOI iHTeHCUiKallii
IIPOLIECY BUIiJIEHHS] €KCTPAaKTUBHUX PEYOBMH 3 CUPOBUHU. B pe3ysibTaTi 06p0o6KM 6231 €KCIIEPUMEHTAIBHUX JAaHNX
npouecy MexaHoaudysii 6yJ0 OTpUMaHO MOZEJb 3 y3araJlbHEHUMHU JAHUMU [0 J,03BOJII€E MAaTEMATUYHO
PO3paxoByBaTU Yac YTBOPEHHS! MiKiB BUKUIB PiAVHY 3 Kalli/IsIpiB CUPOBUHU 3 TOUHICTIO +7%. B pe3ysbTaTi 06pobKu
IAQHUX OTPUMAaHUX ITiCJIsl IPOBEEHHS €KCIIEPUMEHTAIBHUX JOCIII)KEHDb 3 €KCTParyBaHHS B yMOBax
MiKpPOXBUJILOBOT'O M0OJI1 OTPMMAaHO KiHEeTHKY 3MiHM KoedillieHTy MacoBignadi. Ha ocHOBI iux Moneneii 6yso

PO3pO6JIEHO 3arajibHUM aJITOPUTM PO3PaXyHKY IUPKYJISLIHHOTO MiKDOXBUIIBOBOTO €KCTPAKTOPA.

2. Currently, plant extracts are widely used in the food, pharmaceutical and cosmetic industries, for the
production of these extracts a wide range of traditional equipment is used, which is gradually becoming obsolete
and has certain shortcomings. Therefore, the current task is the analysis of traditional extractors and the
development of innovative extractors that will allow to intensify the extraction process due to a fundamentally
new processing method. As a result of a critical analysis of the plant and medicinal extracts market, it was
determined that the growth rate of the plant extracts market will be 3.2% on average annually during 2024 - 2032,
growing from 5.86 billion dollars to 7.3 billion dollars. After analyzing the types of products in the plant extracts
segment, it was determined that the largest part is occupied by phytopreparations and herbal extracts. The large-
scale use of the product as a key ingredient for various types of functional and enriched food products, which are
gaining increasing demand and popularity among target consumers, stimulates the growth of the segment in terms
of value. The next step was to analyze traditional extraction equipment and obtain data that outdated designs have
a number of shortcomings that have not yet been fully resolved. Common shortcomings for all traditional
equipment are a long processing time of raw materials, high metal content of structures and low process intensity.
Further, an analysis of a number of scientific studies was conducted, the purpose of which was to intensify the
extraction process by using combinations of traditional methods and innovative ones. It was determined that the
purpose of these experiments was to intensify the convective diffusion of raw materials, therefore, the impact on
raw materials by innovative methods was further investigated, namely ultra-high pressure and vacuum, the use of
vibration, and pulse-shock technologies. The results of these studies are a significant intensification of convective



diffusion, but further intensification is possible only through the influence on diffusion in the capillary structure of
the raw materials. For this purpose, an analysis of studies on the use of electromagnetic technologies in the
extraction process conducted on innovative electrodynamic equipment at the Department of Processes,
equipment and energy management ONUT was conducted. In order to determine the influence of energy
parameters of electromagnetic technologies on the extraction process, an analysis of innovative MW extractors
created at the Department of Processes, equipment and energy management ONUT was conducted, their
advantages and disadvantages were identified, contradictions in the extraction process were identified and a
hypothesis was created that will allow improving the extraction process in a new design of a circulating MW
extractor. Accordingly, diagrams describing the hypothesis and the principle of operation of the innovative
extractor were created and presented. At the second stage, a scientific and technical hypothesis was formulated,
which clearly describes the mechanism of intensification of the extraction process under the action of a
microwave field. Analytical modeling of a fundamentally new process - mechanodiffusion and the design of an
innovative circulating microwave extractor was carried out. A parametric, process-hardware, physical and balance
model of the innovative extractor was created, based on these models, an implicit model of generalized variables
was obtained using the similarity theory method. The third stage consisted of direct experimental research and
construction of kinetic dependences of extraction processes under the action of a microwave field and the
influence of operating parameters on the extraction of liquid from an enlarged model of a raw material capillary.
The results obtained make it possible to state that the influence of a microwave field on the extraction and
mechanodiffusion process leads to a significant intensification of the process of extracting extractable substances
from raw materials. As a result of processing the experimental database of the mechanodiffusion process, a model
with generalized data was obtained that allows mathematically calculating the time of formation of peaks of liquid
emissions from raw material capillaries with an accuracy of +7%. As a result of processing the data obtained after
conducting experimental research on extraction under the conditions of a microwave field, the kinetics of the
change in the mass transfer coefficient was obtained. Based on these models, a general algorithm for calculating a

circulating microwave extractor was developed.
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IIoBHe HaﬁMeHyBaHHH lOpI/I,ILH'{HO'l' 0COOM: OfechKUil HalliOHAIBHUI TEXHOJIOTIYHMIA YHIBEPCUTET
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VIII. 3aKkJII04Hi BiZOMOCTi
Biacue Ipizsumie Im'st [To-6aTbKOBI Besbax Irop Biranifosud

TOJIOBH pajgu



Biacue IpizBume Im's I10-6aThKOBI Bes6ax Irop BirasiiioBuy

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignosigasnpHuii 3a Hi,ILI‘OTOBKy Mom4yanoB Muxainino IOpifioBuy
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersiHa AHaToJIiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peEeCTpallilo HAayKOBOIi IOpuenko TeTsHa AHatosiiBHA

OisSIIBHOCTI




