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Abstract. The article characterises non-brick green tea as a
product of mass consumption. It has been described how practical it is
to produce liquid extracts based on it and use them further in the non-
alcoholic drinks technology. Achieving high yields of extractives from
tea requires intensification of the mass transfer process. The analysis of
scientific sources has shown that pre-treatment of raw materials is one
of the most promising methods for this purpose. The article presents
comparative characteristics of green tea extracts obtained using pre-
treatment in the super high frequency field and of ones produced
without it. The optimal power of the super high frequency field for
extracts heated up to 60°C has been selected and analysed. If the energy
of super high frequency is applied to a fresh mixture of tea and an
extractant, with its further extraction in a rotary extractor IKA-RV-10 at
the dilution 280 mBr, the yield of extractives doubles. The action of the
microwave field leads to a 40% increase in the content of extractives in
the resulting extract: the yield of phenolic substances increases by 44%,
of caffeine by 45%, of substances with vitamin P activity by 23%,
compared with the extracts produced without additional treatment.
However, the chlorophyll and aldehyde content decreases. Pre-treatment
with super high frequency energy in the course of green tea extraction
helps effectively extract phenolic compounds like catechins that affect
the taste of final beverages. This technique allows doubling the yield of
catechins. Besides, it has been confirmed that the chemical composition
(namely the quantity of hydroxyl groups in the catechin structure)
determines the intensity of the transition of catechins into the
composition of the extract. The findings on the safety of the extracts
obtained have allowed establishing that though the contents of mercury,
arsenic, lead, copper, and iron increase, they do not exceed the
maximum permissible concentrations. This proves the safety of the
extracts produced. The research results obtained make it possible to
intensify the plant extract production technology without using any
special extractors.

Keywords: non-brick green tea, extraction, extract, catechins,
super high frequency field.

So, the topical problem of achieving high quality

Introduction. Formulation of the problem

Production of plant extracts is a priority area in
processing food plant-derived raw materials, as these
extracts can be used in food technologies [1], in
general-purpose
functional drinks [2]. Tea is of particular interest to
consumers, because beverages of this type have a
pleasant flavour and a tonic effect on the body. This is
due to the sensory, physicochemical, and therapeutic

particular, to manufacture

properties of tea and tea products [3].

The extraction process is one of the main stages in
obtaining extracts from raw materials of vegetable
origin. It determines the completeness of extraction of
raw materials and, consequently, the quality of the

final product.
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tea extracts is how to ensure complete extraction of
valuable components.

Analysis of recent research and publications

and Nowadays, to intensify the mass transfer process,

the effect of different force fields on raw materials is
used, including such fields as ultrasonic [4,5],
electric [6], impulse [7] discrete-impulse [8]. It is
obvious that in their search for methods of intensifying
extraction, researchers look for how to influence
cellular structures in order to increase their diffusion
activity. However, most of these promising methods
often remain at the stage of research or industrial tests,
which means that there are a number of complex
unresolved theoretical and practical problems [8].
Therefore, the extraction process is more and more
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often intensified by pre-processing either the raw
material itself or its fresh mixture with an extractant.
This allows destroying a plant’s cellular structures and
increasing the diffusion in the raw material.

For this purpose, such methods are commonly
used as blanching, enzyme preparations, alternating
electric current on electroplasmolysers, high frequency
electric pulses, sonic and ultrasonic oscillations,
freezing, ionising radiation, microwave energy, etc.

Preliminary freezing of raw materials increases the
extract yield by 1.5-2.5 times [9], but negatively
reflects on its taste. Due to the changes in chemicals
(increased acidity, decrease in tannins, oxidation of
organic substances leading to darkening of tissues),
loss of soluble dry matter (DM), and difficulties that
arise during their defrosting and compression, this
method has not been widely used in production [9].

The action of the electromagnetic field changes
some properties of water, and these changes remain for
some time. Magnetisation of extracts affects the
permeability of membranes (artificial as well as
biological). Electromagnetic processing changes the
degree of hydration of ions of colloidal and suspended
particles, affects ion-exchange adsorption.

In a rotating electromagnetic field, the vortex layer
of ferromagnetic particles can be formed (when
ferromagnetic particles are placed into a rotating
electromagnetic field, their complex motion starts). In
the vortex layer, there are several factors that
accelerate the processes. These factors include
intensive mixing and dispersion of the phases, high
local pressure due to collisions of the particles,
acoustic vibrations of the medium processed, with
magnitudes and  directions  rapidly  varying,
electromagnetic fields, potential difference on the
ferromagnetic particles, which leads to electrolytic
phenomena. In some cases, there can be a break in
polymerisation and production of low molecular
weight compounds. The authors [9] show that the
vortex layer of ferromagnetic particles is an effective
source of energy that can have a targeted effect on
product processing.

It is known [10] that quite high yields result from
using enzymatic pre-treatment (biochemical method).
It allows you to destroy, in a targeted way, the
components of the cellular structure (cellulose,
hemicellulose, pectin substances, proteins). The
following enzymes are used: pectofoetidin, xylonigrin,
celloviridin, and others. Treatment with pectolytic
enzyme preparations decreases the viscosity and
increases the yield, reduces the amount of precipitate,
improves the technological operations of illumination
and filtration of the extracts [11].

Some publications [12] highlight that high-quality
extracts can be obtained by super high frequency
treatment. It has been established that this treatment
increases the yield and reduces the extraction time. The
extracts obtained can be used in the formulations of
multicomponent food products. Besides, a number of
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papers [13] show that wusing microwave
electromagnetic radiation is the most effective method
to intensify the extraction process and obtain a quality
product. The action of microwave energy usually
results in rapid and quite uniform heating, high quality
of the extraction process, and low consumption of
thermal energy. Microwave treatment of products
allows increasing significantly extraction of bioactive
substances (BAS) and improving the quality of extract
[14], since most of the compounds in the extracts do
not break down and retain their properties. The time
necessary to process raw materials is significantly
reduced, as well as the effect of pathogenic
microorganisms. Products become more stable and
environmentally safer [7]. However, introduction of
extractors with microwave ovens in industrial
enterprises is a difficult process, because the depth of
penetration of SHF energy is limited. To overcome this
disadvantage, it is practical to pre-treat the raw
materials with microwaves [12] prior to the traditional
solid-liquid extraction.

Thus, we find it practical to pre-treat green tea
extract in the SHF field. This will intensify the
extraction process and increase the nutritional value of
the final product.

The purpose of the article is to study the process
of green tea extraction and the quality of extracts
obtained in the super high frequency field.

For this purpose, it is necessary to achieve the
following objectives:

— to select the optimal power for pre-treatment of
a mixture of an extractant and green tea in the SHF
field;

— to study the chemical composition of the tea
extract obtained using SHF field treatment, in
comparison with the extract obtained by the classic
technology;

— to establish whether extracts obtained using
SHF field treatment are safe in terms of heavy metals.

Research materials and methods

The object of research:

— whole-leaf Chinese green tea Golden Pekoe
(TM Mayskiy, packaged in Ukraine);

— green tea extract not processed in the
microwave field. Its extraction was carried out with an
extractor IKA-RV-10 at 60°C and the dilution 280 mBr
for 60 minutes. The raw material — extragent ratio was
1:12;

— green tea extract pre-treated in the super high
frequency field. The pre-treatment of the tea extracts
was carried out in a household microwave oven. It was
studied how SHF energy, with the frequency 360 to
860 W\kg effected on a freshly-made mixture of an
extractant and green tea (in the ratio 1:12). The
extractant and green tea were treated for different
periods of time until the temperature was 60°C,
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avoiding overheating the extract, according to the data
presented in Table 1.

Table 1 — Conditions of preparing the samples

Samole Sample Microwave Heating
P 1 volume, cm® | Power, W/kg time, min
1 360 6
2 510 5
3 600 680 5
4 860 4
After selecting the optimal power, further

extraction was carried out similarly to the sample of
green tea extract not treated in the microwave field.

Physicochemical methods of analysing the
extracts. The ftransition of extractives into the
extractant was determined by drying the extracts to the
constant weight at 105°C. The dry matter weight
fraction was measured using a universal refractometer
according to the method [15]. The total number of
flavonoids characterised by vitamin P activity in the
samples studied was determined by the colorimetric
method [16] based on the ability of the Folin—Ciocalteu
reagent to oxidise the phenolic groups of rutin
colouring them blue. The intensity of the colour is
directly proportional to the content of vitamin P. When
determining phenolic substances in the raw material
and in the dry extracts obtained, they were first triple-
extracted with 95% and 70% ethanol or diluted with a
solution of alcohol of an appropriate concentration.

The content of phenolic substances was
determined by the photocolorimetric method [16],
which is based on the ability of the substances under
study to change the colour of the solutions during
interaction with aluminium salts. The amount of
chlorophyll contained in the studied samples was also
determined by the photocolorimetric method, acetone
being used as a solvent for chlorophyll [17]. P-active
substances, phenolic compounds, and chlorophyll were
analysed with a spectrophotometer ULAB 101 UV.
The amount of caffeine was determined iodometrically,
with caffeine having been preliminarily extracted with
chloroform from the sample under study preheated and
treated with agueous ammonia [15]. The total content of
acids in the raw materials and extracts was determined
by potentiometric titration [15]. The pH of the tea
extracts was determined using a pH meter Hanna
Instruments HI 80-14 [18].

Identification of phenolic compounds by mass
spectrometry. The content of gallic acid, catechin,
epicatechin gallocatechin, epicatechingallate,
epigallocatechin, and epigallocatechingallate in the raw
materials and tea extracts, pre-diluted with an aqueous
alcohol solution, was analysed by chromatography-mass
spectrometry on a gas chromatograph FINIGAN
FOCUS with a mass selective detector Thermo
Electronics. To determine phenolic compounds of tea, it
was extracted with 70% aqueous alcohol solution in a
bain-marie for 30 minutes, with the ratio between the
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raw materials and the extractant 1:10. The ready extracts
made with or without pre-treatment were diluted with
alcohol of the same concentration.

Chromatography was performed under the
following conditions: HP-5MS fused silica column with
the diameter 0.25mm, length 30m, and phase film
thickness 0.25um. The carrier gas was helium, the
carrier gas flow in the column was 1.2ml/min. The split
mode was used, with the stream splitting 1:10. The
injector temperature was 250°C, the MSD interface
temperature 280°C. The temperature in the thermostat of
the chromatograph was programmed as follows: the
initial temperature 50°C was retained for 0.5min, then,
at a rate of 25°C/min, it was raised to 125°C, then, at a
rate of 10°C/min, to 255°C, then, at a rate of 25°C/min,
to 300°C and retained so for 10 min. Electron-impact
ionisation was used, with the electron energy 70 eV. The
MSD mode involved full scanning of ions with the
atomic mass ranging 29-450 (SCAN mode). To identify
the components, the peak retention times on the
chromatogram and the full mass spectra of individual
components were compared with the corresponding
results for pure compounds in the NIST 5 mass spectral
library, and besides, linear retention indices were used.
The relative quantitative content of the chemical
components of the extract was calculated by the method
of internal normalisation of peak areas without
corrective sensitivity coefficients.

Methods of determining the content of heavy metals
in the raw materials and extracts. The content of lead,
cadmium, copper, and zinc was determined in the ash of
the corresponding sample by the atomic absorption
method using a spectrophotometer Semy C-115 M 1
(Ukraine), that of mercury by the cold vapour method
using a spectrograph GRG-107, that of arsenic by means
of an atomic absorption spectrophotometer with thermal
atomisation Varian SpectrAA 240 Z (Australia) [19].

Results of the research and their discussion

Selecting the optimal supply of microwave energy.
Analysis of literary sources [12] has shown that pre-
treatment of tea SHF energy increases the transition of
extractives, but there is a problem of selecting the
optimal high frequency power supply. Besides,
microwave pre-treatment of green tea extracts can
destroy BAS, because the extract is heated up too
rapidly. Fig. 1 presents the findings on how microwaves
with the frequency 360-860 W/kg effect on a fresh
mixture of an extractant and green tea treated to the
temperature 60°C.

It has been established that the preliminary
preparation of tea with SHF energy results in a
significant (up to double) increase in the transition of
extractives into the solution. It is explained by the excess
pressure that appears in the middle of tea tissues as a
result of vapour formation. The water vapour formed
“expel” the compounds out of the cells to the surface of
the leaves.
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Fig. 1. Transition of extractive substances of green tea
treated with the SHF field with different frequencies to
the temperature 60°C

However, this parameter grows unevenly in
comparison with the sample prepared according to the
classic technology. Thus, before the power of the
microwave field rises to 510 W/kg, the diffusion of
water-soluble substances into the extract increases. For
the extract, the value of transition of extractives is 80%
of the dry matter of green tea. A further increase in the
power of SHF energy, though, reduces the transfer of
extractives by 5% till the power is 860 W/kg. this
irregular pattern of changes in the transition of
extractives is due to the chemical composition of
extracts, which are semiconductors from the
electrophysical point of view.

Perhaps heating the extract, when the power is up to
510 W/kg, makes more acids and salts pass into solution,
as they are electrolytes and, thus, dissociate in water,
which results in ion formation and the active conductivity
of the material. Diffusion of proteins, phenol substances,
alkaloids, and carbohydrates, which are semiconductors,
is inhibited: an increase in the external electric field
creates displacement currents in the product [13], which is
accompanied by reduced transition of extractives if the
power of SHF energy exceeds 510 W/kg. Thus, the power

510 W/kg is the most practical for pre-treatment of tea
extract.

Analysis of the physical and chemical parameters of
the raw materials and finished extracts. It is known [14]
that applying SHF field energy to plant raw materials
allows extracting BAS almost completely. Still, it remains
unclear how the pre-treatment of extracts affects the
chemical composition and safety of the final extracts.
That is why it was considered reasonable to study the
physicochemical parameters and the chemical
composition of the tea extract pre-treated with SHF
energy and compare them with those of the extract made
by the classic technology. Extraction was carried out at
60°C, due to thermolability of most bioactive substances.
The dilution 280 mBr makes the extractant close to the
saturated state and prevents its evaporation. The selected
hydromodulus (1:12) and duration of extraction (60
minutes) provide the maximum yield of extraction
substances with the minimum expenditure on the
process [3]. This fact has been established experimentally.
The findings on the quality of green tea extracts are
presented in Table 2.

According to Table 2, after the treatment of green
tea with super high frequency energy, transition of
extractives increases by 40% compared with the extract
produced without pre-treatment. Pre-treatment of tea
extract decreases the pH value, probably because a
larger quantity of freely dissociated ions H* passes into
the solution. This has been confirmed by the results of
analysis of the total acids content. The content of these
acids increases 3 and 4 times for the samples without
pre-treatment and for the pre-treated ones respectively,
in comparison with green tea leaves in terms of the dry
matter of the product under study.

The results of studying the chemical composition
have shown that treating tea extract with SHF energy
contributes to an increase in the yield of phenolic
substances, free acids, and P-active substances.

Table 2 — Physicochemical parameters and chemical composition of green tea extracts with
and without SHF-energy pre-treatment: M+0.05; n=3

The main chemical components of tea leaves Green | Green tea extract without | Green tea extract after
P tea SHF pre-treatment SHF pre-treatment
Extractivity, % of DM 43.3 — —
Transition of extractives, % of DM of the product B 538 745
under study
Mass fraction of dry matter, % 94.0 0.9 1.4
Caffeine, % of DM of the product under study 2.23 2.45 3.56
Phenolic compounds, g % of DM of the product
under study 0.93 1.24 1.78
Volatile aldehydes, mg/100g of DM of the product 141 132 1.05
under study
;I’tclJJté;\)llamdlty, mg/100g of DM of the product under 352 10.50 12.60
Chlorophyll, mg % of DM of the product under study | 0.61 0.48 0.44
Vitamin P, mg % of DM of the product under study 18.35 15.36 18.90
pH - 6.10 6.80
Xapuosa Hayka i Texuonoris / Food science and technology 76 Volume 14 Issue 3/ 2020
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According to Table 2, after the treatment of green tea
with super high frequency energy, transition of extractives
increases by 40% compared with the extract produced
without pre-treatment. Pre-treatment of tea extract
decreases the pH value, probably because a larger
quantity of freely dissociated ions H* passes into the
solution. This has been confirmed by the results of
analysis of the total acids content. The content of these
acids increases 3 and 4 times for the samples without pre-
treatment and for the pre-treated ones respectively, in
comparison with green tea leaves in terms of the dry
matter of the product under study.

The results of studying the chemical composition
have shown that treating tea extract with SHF energy
contributes to an increase in the yield of phenolic
substances, free acids, and P-active substances.

Caffeine is resistant to external factors [3,15], so it is
not destroyed during extraction, but diffuses into the
extractant. Its quantity increases by 10% during extraction
of green tea without pre-treatment of the extracts, and by
60% when the green tea infusion has been pre-treated, in
terms of the dry matter of the product under study.

The amount of P-active substances increases by 3%
due to pre-treatment, whereas, with the classic technology
used, their amount decreases by 16%. The properties of P-
active substances are characteristic of catechin,
epicatechin, quercetin, rutin, gallic acid, and other
substances that differ in their redox potentials, thermal
and acid resistance, and therefore are extracted differently.
The content of common phenolic substances, too,
increases up to 70% due to additional treatment.

The increase in caffeine, phenolic compounds, and
vitamin P after pre-treating the extracts with SHF energy
is explained by the increase in the rate of molecular
diffusion, which is due to water evaporation inside tea
cells and to the destruction of their cell walls and plasma
membranes [7].

The amount of chlorophyll during the extraction is
reduced by 21% in the samples not treated in the SHF
field. Chlorophyll is easily phaeophytised and thermally
destroyed [15], which explains its loss during extraction.
The effect of the super high frequency field causes greater
destruction of chlorophyll, and 28% of it is lost.

Thus, using SHF energy with the power 510 W/kg to
pre-treat green tea extract up to 60°C increases the
transition of phenol substances, caffeine, and vitamin P
into the extract, thus adding to the nutritional value of the
final extract.

Analysis of the content of polyphenolic compounds of
tea. Tea compounds like gallic acid, catechin (C),
epicatechin (EC), gallocatechin (GC), epicatechingallate
(ECG), epigallocatechin (EGC), epigallocatechingallate
(EGCG) are characteristic constituents of tea [21]. They
contribute to the taste of the finished beverage, making it
tartish [22, 23]. Moreover, these compounds retain their
quality and stability during processing [24]. Therefore, the
analysis of these compounds is an important step in
determining whether it is practical to pre-treat green tea
infusions with the SHF field. The results of studying the
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main phenolic compounds are presented in Table 3.

It has been determined that the identified (z) C, (-)
EC, () GC, (-) ECG, (-) EGC, (-) EGCG and gallic acid
during the extraction process diffuse into the extractant in
the amount 22 to 49% in the case of traditional extraction,
and 34-37% if SHF energy is used. The transition of these
compounds, if they are in their free forms, is due to their
solubility in warm water, and for bound forms of
catechins, it is explained by washing them out of ruptured
cells [22] (which may also be facilitated by reduction of
the pressure in the system to 280mBr). Besides, pre-
treatment of the freshly made extracts in the SHF field
results in up to twice as big a content of these compounds
in the extract compared with the extraction without pre-
treatment. Their transition, though, varies for different
compounds. The ones that diffuse the most are () C and
(-) EC, the least — (+) GC, (-) ECG, (-) EGC, (-) EGCG.
This difference in their ability to pass into water is
explained by the different chemical compositions of these
compounds. That is, the phenolic compounds with the
para position of hydroxyl groups (C and EC) have a high
redox potential, and therefore are extracted better. The
three hydroxyl catechins (GC, ECG, EGC, EGCG), on
the contrary, have a low redox potential and, accordingly,
are more difficult to extract [21].

The amount of gallic acid extracted with SHF energy
used is 2 times higher than it is when the technology
includes no additional treatment. Thus, the increased
number of catechins when the microwave field acts on the
freshly made green tea infusions confirms the results of
G. Spigno and D.M. De Faveri’s research [7].

Analysis of the content of heavy metals in the raw
materials and extracts. For a more objective assessment
of the quality of the extracts obtained by the above
technology, the content of heavy metals in these extracts
has been investigated, since they can pass to the extract
and contaminate it with toxic substances. The data of
studying the content of heavy metals in the tea extracts are
presented in Table 4.

The analysis of these data shows that the maximum
permissible concentration (MPC) of plant-derived extracts
is within the acceptable limits. The amount of heavy
metals that passed into the extract ranged from 24 to 75%.
However, in the tea extracts made using pre-treatment
with SHF field energy, increased transition of heavy
metals and arsenic into the extract was observed. This is
because the action of the external field energy increased
the kinetic energy of molecules, which leads to an
increase in the diffusion of heavy metals into the extract.
nThe maximum transition of toxic elements into the
extract is observed for lead (0.394mg/kg), and the
minimum is that of arsenic (0.003mg/kg*10?). These
results indicate that the use of raw materials in which the
concentration of heavy metals does not exceed the MPC,
but is near-critical, can lead to contamination of extracts
based on them. Therefore, the MPC standards for heavy
metals should be set for the raw materials used to prepare
extracts, taking into account the MPC of extracts.
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Table 3 — Phenolic components of green tea extracts with and without SHF pre-treatment, mg/g of DM

(M+m; n=5)
The main phenolic Green tea Green tea extract without | Green tea extract after
components of tea SHF pre-treatment SHF pre-treatment
(%) Catechin 2.19+0.10 3.06+0.10 3.77+0.10
(-) Epicatechin 0.60+0.05 0.86+0.05 1.06+0.05
(%) Gallocatechin 0.23+0.01 0.28+0.01 0.32+0.01
(-) Epicatechingallate 0.62+0.01 0.77+0.01 0.83+0.01
(-) Epigallocatechin 1.18+0.01 1.76+0.01 1.83+0.01
(-) Epigallocatechingallate 2.01+0.05 2.53£0.05 2.88+0.05
Gallic acid 0.97+0.05 1.13+0.05 1.30+0.05

Table 4 — Content of heavy metals and arsenic in the raw materials and in the tea water extracts (M+m; n=5)

As,
Sample Hg, mkg/kg | Pb, mg/kg Cu, mg/kg Zn, mg/kg Cd, mg/kg mkg/kg-10°
Maximum permissible
concentration of heavy metals 0.02 1.0 25.0 50.0 0.05 1.0
for green tea
Maximum permissible
concentration of heavy metals 0.005 0.5 3.0 10.0 0.03 1.0
for extracts
Green tea 0.004+0.001 | 0.385+0.005 | 2.354+0.005 | 6.233+0.005 | 0.037+0.005 | 0.005+0.001
Green tea extract made by the
classic technology 0.003+0.001 | 0.365+0.005 | 1.441+0.005 | 2.691+0.005 | 0.004+0.005 | 0.002+0.001
Green tea extract made using | ) 40340001 | 0.394+0.005 | 1.786+0.005 | 2.935+0.005 | 0.005+0.005 | 0.003+0.001
SHF field pre-treatment
Conclusion substances, acids (up to 60%). When infusions of non-

The research results on how the process of green tea
extraction involving pre-treatment of extracts in the super
high frequency field effects on the quality of finished
extracts have allowed drawing the following conclusions.

It has been established that diffusion of substances
contained in tea increases with an increase in the power of
super high frequency energy. The maximum transition of
extractives into water (80.0% of DM) takes place with the
microwave power 510W/kg. A further increase in the
microwave power reduces the extracting ability of tea,
which may be due to its chemical composition and water-
solubility of its individual components.

It has been proved that the action of the super high
frequency field does not only increase significantly the
yield of extract, but also facilitates extraction of bioactive
substances, such as phenolic substances, P-active

brick green tea are pre-treated in the super high frequency
field, the phenolic compounds C, EC, ECG, EGC, EGCG,
and gallic acid (which are responsible for the quality of
extracts) are extracted in an amount which is by 22-49%
larger than it is with extracts produced using no pre-
treatment. It should be noted that phenolic compounds
such as catechins are capable of redox processes. As a
result of these processes, they are transformed into
quinones [25], which results in a worse taste and lower
nutritional value of extracts they are in. So, every degree
of an increase in the tea extraction temperature, as well as
extension of its duration can lead to the loss of valuable
components.

As for the presence of heavy metals, it has been
confirmed that the green tea extracts under study are safe
to consume.
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JOCJIIIKEHHS BIIMBY MOJSA HAJIBUCOKOI YACTOTH HA MPOILIEC
EKCTPATI'YBAHHA YAIO 3EJIEHOT'O TA HA SAKICTb EKCTPAKTIB

K.B. Py6anka, kaHauat TeXHIYHUX HAYK, cTapiinil BuKianad, E-mailrubanka_ekaterina@ukr.net
A.C. Beccapa0, kaHnunar TeXHIYHUX Hayk, mpodecop

B.A. Tepienbka, KauauAaT TEXHIYHUX HAYK, JOLEHT

Kadenpa TexHoorii KOHCepBYBaHHS,

HauionansHuil yHiBEepCUTET XapyOBHX TEXHOJIOTIH, Byi1. Bonoaumupcerka, 68, Kuis, Ykpaina, 01601

AHotanisi. Y po0oTi 0XapakTepru30BaHO 3eJIeHH 0aliXOBHii Yail sIK MPOIYKT MacoBOro COXXHBaHHs. OMUCAHO IOLIIBHICTh
BUPOOHHIITBA PIIKMX SKCTPAKTIB HA HOrO OCHOBI 3 TIOAAJIBIINM BUKOPUCTAHHS Y TEXHOJOTIT 0€3aIKOro/IbHAX HAMOIB. 3a0e3reyeHHs
BHCOKOIO BUXOIY SKCTPAaKTHBHHX PEUYOBHMH 3 Yaro MoTpeOye 3acrocyBaHHs iHTeHcH(iKalii mporecy macorepeHocy. I3 aHamizy
JITepaTypHUX DKEPEN JOBEACHO, 110 BUKOPUCTAHHS TONEPeIHbOI OOPOOKH CUPOBUHH - OJMH i3 HAWUMEPCIEKTUBHILINX METOMIB y
JIAHOMY acIieKTi. B craTTi npe/cTaBiieHo MOopiBHsIIbHY XapaKTePUCTHUKY EKCTPAKTIB 3eJIEHOr0 Yar0 BUTOTOBJICHHX i3 3aCTOCYBaHHSM
TONepeIHBOI 00POOKH B MOJi HAABHCOKOI YyacToTH Ta 6e3. [IpoanasizoBaHo Ta miAiOpaHO ONTHMAIIbHY HOTY)KHICTb TIOJIS HaIBHCOKOI
YacTOTH y pa3i IporpiBy ekcrpaktiB 1o Temmeparypu 60°C. 3actocyBaHHs eHepril HaIBUCOKOI YaCTOTH HA MIOWHO 3MilllaHi Yaif ta
EKCTPareHT 3 MOMAJBIIO SKCTpaKiiero B poropHomy ekcrpakropi IKA-RV-10 npu pospimkeni 280 mBr, no3Bossie 30UTbLIIMTH
BHXiJ] EKCTPAKTUBHHMX PEUOBMH B JABa pasu. Jlisl MIKpOXBHJIBOBOIO MOJISI CIPHSE MMiJBUIICHHIO B OTOBOMY EKCTPAaKTi BMICTY
eKCTPAaKTUBHUX pe4oBHH Ha 40%, a came MiJBUIIYEThCS BUXia (EHONBHUX peyoBHH Ha 44%, kodeiny — Ha 45%, peyoBuHu 3 P
BITaMiHHOIO aKTHBHICTIO — Ha 23%, TIOPIBHSAHO 3 €KCTPaKTaMH OTPUMaHUMHU Oe3 1onatkoBoi 00podku. IIpore BMicT xyopodiny Ta
aNb/Ieri/1iB 3HIKYEThCS. BrKoprcTaHHs HonepeHpoi 00pOOKK eHepril HaBUCOKOI YaCTOTH Y MPOIIECi eKCTparyBaHHsI Yako 3eJIeHOro,
crpusie e()eKTHBHOMY BIIIyYeHHIO ()EHONBHHMX CIHOJMYK THIy KATEXiHW, sKi BIUIMBAIOTh HAa CMaK TOTOBMX HamoiB. JlaHwii
TEXHOMOTTYHHI 3aXill J03BOJISE 30UTBIIMTH BUXI[ KaTEeXiHIB O JBOX pa3iB, KPiM TOTO MiATBEPDKEHO, IO 3AISHKHO Bil XiMIYHOL
Oy/IoBH, a caMe KiJIbKOCTI TiIPOKCHIBHHX TPYIl B CTPYKTYpi KaTeXiHIB, 3aJIe)KUTh IHTEHCHUBHICTH iXHBOTO IMEPEXOAy IO CKIALy
eKCTpakKTy. I3 pe3ynbTaTiB JOCHiIKeHb OS3MEeYHOCTI BUTOTOBICHUX €KCTPAKTiB BU3HAYEHO, IO BMICT PTYTI, MHUII SIKY, IUTFOMOyMa,
Mim Ta 3aiiza Xo4ya i MiBUILYETHCS, ale He MEPEeBHIINYE TPAHUYHO IOMYCTHMI KOHILICHTpAIl, [0 MiATBEpIKYe Oe3MevuHiCTh
BUTOTOBJIEHUX €KCTPakTiB. OTpuUMaHi pe3ylbTaTé JO3BOIATH IHTEHCHU(IKYBATH TEXHOJOTIF0 BUTOTOBJICHHS POCIMHHUX E€KCTPAKTiB,
HE 3aCTOCOBYIOUH CIEI[ATbHUX EKCTPAKTOPIB.

KurouoBi cjioBa: vaii 6aitxoBuil 3eTICHNI, EKCTPAKIIis, €KCTPAKT, KATEX1HH, TOJIe HaJBHCOKOI YaCTOTH.
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