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2. Extraction kinetics from wild rose hips in a microwave field

Pedepar:

1. Y poboTi npeicTaBieHo anapar, o J03BOJIsl€ OTPUMATH I0JIiEKCTPAKT 3 MJI0/1iB MHUIIMIVHY 3 32CTOCYBaHHSIM

BOHOTO €EKCTPAr'€HTY Td TEMIIEPATYypaX HE BUIIE 50 ° C, 11O MO3UTHBHO BIIJIMBA€E€ HA AKIiCTh IIPOOYKTY. POSFJ’IHHYTO

pisini KoHCTpyKUii anapaTis.. OGI'PYHTOBAHO CTPYKTYPY PiBHSIHHS B y3arajlbHEHUX 3MiHHUX J1J11 BaKyyMHOTO

€KCTparyBaHHS B MiKpOXBUJIbOBOMY ITOJIi 3 IJIOJIiB MIMMNIIVHU. JIOCIIiI>KEHO rifipaBIIidHi IpoLecH y anapari.

[TopiBHSIHHS eKCTparyBaHHs TPAAULIiMHUM TEIJIOBUM CIIOCOOOM i B MIKpOXBUAJIBOBOMY T10J1i, iATBEPAKYE, 110 [IpU

Iii OCTaHHBOTO MiBUIIYETHCS 3arajlbHUN BUXi[l €KCTPAKTUBHUX PEYOBUH Y 5 pasiB. Y3arajbHEHHs

€KCIIEpMMEHTAJIbHUX JIOCTIiI)KEHb MacOOOMIHY [O3BOJIMJIO BU3HAUUTU CTYIIEHS B KDUTEPiaJIbHOMY PiBHSIHHI AJIS

yucia lImigra 0,43, Bypzao 0,35, 6e3po3mipHOI0 TPOHUKHOCTI 0,42, eKBiBaJIEHTHOTO JliaMeTpa 4aCTUHOK CUPOBUHU

1,2. CkyazieHo imKeHepHi METOIMKY PO3PaXyHKy anapary. [Ipy ekcriepuMeHTaIbHUX JOCIIIPKEHHSIX arapary



OTPUMAHO €KCTPAKT.

2. This thesis is devoted to extraction from rose hips in microwave field. The modes of free flow of the extractant
through the layer of raw material, extraction in the microwave field under atmospheric pressure and under the
conditions of rarefaction are studied. In the introduction and the first chapter of the thesis reasons for urgency of
the problem of producing herbal remedies based on wild rose hips, development of innovative approaches to
extraction from medicinal plant material are presented. By using traditional heat treatment methods, it is
impossible to ensure preservation of a large proportion of valuable components, such as vitamins and aromatic
substances. The wide range of herbal remedies, technologies of their production, devices and modes for extraction
process, technological lines are analyzed. The world experience in production of herbal remedies, the actual
problems of the production of herbal remedies based on wild rose are analyzed. Noted that positive experience
was gained from the use of microwave technologies, both in European countries and Asian scientific schools.
Device for microwave extraction show good results. Analysis of experimental and analytical methods of research
has been carried out, methods have been determined, number of studies have been planned. In the second chapter
of the thesis these methods are presented, methods of experimental and analytical modeling are described. The
third chapter of the thesis presents the results of experimental research using laboratory stands, including
innovative equipment. Innovative equipment provided in the thesis allows obtaining concentrated rose hips
extracts. It is revealed that due to phenomenon of barodiffusion, possibility of obtaining polyextract with the use
of one extractant - water, appears. Goal of modeling hydrodynamic and mass transfer processes under conditions
of rarefaction is to define the constituents of the criterion equations which can not be determined analytically.
Using the techniques of similarity theory and dimensional analysis, a general type of mathematical model is
established. Given the peculiarities of the process of extraction in the machine, model is simplified. Effect on the
magnitude of coefficient is the difference in concentrations between the extract and the solid phase, contact area
of the extraction phase and the raw material, duration of extraction, specific heat of vapor formation, and the field
strength. Kinetics of mass transfer during extraction from rose hips, conditions of phase equilibrium were
determined. Experimental determination of the maximum content of dry matter in the rose hips variety used in
the studies, which was 23% of total weight of the fruits. In the course of experimental studies, the efficiency of
extraction in a thermostat and in a microwave field is comparatively. It is determined that when using a microwave
field, the efficiency of extraction increases by about 5 times. It was also established that the vitamin C content and
other extractive components significantly increase in the extracts obtained. The results of experiments prove that
there is a barodiffusion effect, which contributes to the release of more extractive components. The analysis of
material balances showed that during the extraction process, the solid phase is more efficient than classical
extraction. On average, 2...5% more extractive components can be removed. The influence on the kinetics of
hydromodule extraction, the intensity of the action of the microwave field, and the size of the hips fetal particles
has been experimentally determined. In the conditions of free flow of the extractant through the layer of raw
material, the influence of the extractant's charge on the initial concentration of the extract is determined, and the
dependence on the results of the experiments is constructed. The fourth section of the paper presents the results
of simulation and optimization of the apparatus and models. Using the methods of similarity theory and the
dimension analysis method, degree constants for Schmidt, Burdo numbers, and dimensionless parametric
permeability are determined.
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