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The aim of the paper. The aim of the present paper is to evaluate the effectiveness of ex-
tracting biologically active substances of antioxidant action from plant raw materials on the basis
of applying different extraction approaches. Materials and methods. We did the chemical re-
search of BAS extracts Lonicera caerulea L. and Urtica folia L. concerning their migration pa-
rameters during fraction division (honeysuckle berries) and changing extraction conditions (dried
nettle leaves). Freeze-drying of raw material (by means of a freeze-drying apparatus “Ineye-6”
under the following conditions: temperature —50 + 5 °C, pressure no more than 6 Pa) was applied
to preserve the bioactivity in a honeysuckle fraction. The experiment included a wide range of
chemical parameters — antioxidant activity (AOA), mass fraction of extractives, phenol com-
pounds, anthocyanins and vitamins. The UFLC Shimadzu Corporation Pump: LC-20AD Detec-
tor: SPD-M20A Prominence Diode array detector was used to identify bioactive substances.
Results and discussion. The paper studies the influence of various approaches concerning bio-
active compounds extraction from Lonicera caerulea L. and Urtica folia L. The application of
ultrasound (US) with frequencies 22 + 0.6 kHz increases the effectiveness of extraction process.
It helps to conduct extraction at low temperatures (60 + 2 °C) without using chemical reagents.
The paper presents the results of water and ethanol extraction obtained from different fractions of
honeysuckle and dried nettle leaves. It also provides the results of antioxidant activity analysis
of this extraction and a total of antioxidant activity. Urtica folia L extracted by US of 120 W
(2,4043 + 0,084 mg/ml) and a sample based on the water-ethanol extraction agent without an ultra-
sonic bath (2,5209 £ 0,032 mg/ml) showed higher antioxidant activity. We defined the technolo-
gical parameters of obtaining a dry extract of Lonicera caerulea L by means of ultrasound and
freeze-drying for preserving the maximum bioactive compounds of raw material (up to 92-85 %).
Conclusion. The results of the experiment proved that ultrasound-assisted extraction improves
the extraction kinetics and the output of bioactive compounds from the substrate. The extraction
technology excludes the infusion stage which reduces energy intensity.

Keywords: medicinal plants, extraction, biologically active compounds, antioxidant activity,
ultrasound.

Introduction

The development of effective technologies
for the extraction of biologically active sub-
stances (BAS) from plant raw materials is cur-
rently one of the priority areas for the develop-
ment of organic food ingredients market.
The popularity of this segment of products is
growing significantly in pharmaceutical, food

and processing industries. Among the properties
of BAS, isolated from medicinal plants, a special
place is given to the study of antioxidant activity
(AOA) of their extracts, since it is assumed that
high AOA makes a significant contribution to
their therapeutic effect [2, 5, 6]. Antioxidants
block the oxidation process by neutralizing free
radicals, but they themselves begin to undergo
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oxidation processes, and therefore there is a need
to replenish the oxidative resources of the human
body [8].

Numerous studies of Russian and foreign
scientists have shown that AOA extracts are as-
sociated with the presence of polyphenols
[17, 21]. Biological effects of plant polyphenols
are realized by means of nonspecific interaction
with different targets from proteins to low mole-
cular substances and their ions [13]. Polyphenols
are capable of direct inhibition of free radicals
[23, 33] and chelation of metals, including iron
[1, 18]. Researchers have studied in detail anti-
oxidant properties of flavonoids which contribute
to the wide range of their biological effects [15].
It is proved that flavonoids are able to activate
natural mechanisms of cell defense against oxida-
tive stress through the expression of intracellular
enzymes. Numerous experimental studies have
established the antioxidant effect of more than
50 isolated flavonoids [23, 24]. However, low bio-
availability of most flavonoid compounds makes
it difficult to use them in pure form [13, 44].

One of the most popular antioxidants is as-
corbic acid which has biological rebuilding
functions and coenzymes in certain metabolic
processes [12, 26]. Ascorbic acid acts as an elec-
tron donor and is able to inactivate various free
radicals [5, 7].

Obtaining a high quality food ingredient
which contains the whole range of biologically
active compounds requires special attention to
the extraction process. One of the peculiarities
that determine the choice of extraction process is
different physical state of raw material and its
modification in the extraction process [10, 14].

Extracting biologically active compounds is
the main and most time-consuming stage of raw
material processing [17, 22]. The difficulties
connected with studying solid-phase extraction
can be explained on the one hand by the indefi-
niteness of solid-phase structure change during
target components extraction, on the other hand
by polidispersity of solid phase and selectivity of
the solvent [9, 20].

As arule all available extraction methods are
not economical and are applied with some restric-
tions [40]. The combination of different ap-
proaches to the extraction process can provide
a sufficient, in our opinion, effectiveness of ex-
tracting bioactive compounds. Applying electro
physical methods, ultrasound in particular (US),
for the intensification of extraction processes can
be found forward-looking [4, 35].

Ultrasound assisted extraction method
(Acoustic Cavitation) in which ultrasound waves
are passed through the liquid media of frequency
20 kHz — 1 MHz, the sound waves creates a se-
ries of adiabatic compression and rarefaction
cycles [4, 16]. When, this localized pressure
drops below the saturation vapor pressure of
the liquid, cavities are generated [19]. There are
two effects of cavitation one is physical effect
through which the large shearing occurs in the
liquid medium there by which cell breaking hap-
pens and leads to improvement in the mass trans-
fer that leads to the improvement in the extrac-
tion take place [4, 9, 16, 22].

According to the recent research data US
impact on the colloid substances is connected
with rising pressure on the phase border of the
heterogeneous system [4, 16]. In the rarefaction
phase, throughout the entire volume of liquid,
in particular on the phase’s boundaries in those
places in which the smallest solids and gas bub-
bles are present, cavities are formed [30].
The French scientist demonstrated the applica-
bility of ultrasonic wave technology in the manu-
facture of natural products on the basis of eco-
extraction processes [22].

The aim of the present paper is to evaluate
the effectiveness of extracting biologically active
substances of antioxidant activity from plant raw
materials on the basis of applying different
extraction approaches.

Materials and methods

The choice of the experimental objects and
methods is related to the purpose of the research.
Two plant species — Lonicera caerulea L. and
Urtica folia L. — served as the objects of the ex-
periment.

Plant materials

Honeysuckle berries (Lonicera saerulea L.),
produced by the NGO Gardens of Russia. The raw
material was collected at optimum ripening stage
recommended for consumption. Reconstituted
extract from a mixture of direct squeezed juice and
extract of pulp obtained on the basis of applying
ultrasonic treatment, subjected to freeze drying.

Crushed nettle leaves (Urtica folia L.), pro-
duced by Fitofarm Ltd., Anapa, Russia. Pieces of
various shape passing through the 7 mm sieve,
of dark green colour. The smell is weak. Humidi-
ty — 14 %. Pharmacopoeial raw material was pur-
chased in the pharmacy chain.

Extraction procedure

For extraction, the following devices were
used:
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* UZTA-0.4 / 22-OM ultrasonic technologi-
cal model. Ultrasonic processing mode: 2 kW
with a frequency of 22 + 1.65 kHz, ultrasonic
vibration intensity of 10 kW / cm?, ultrasonic out-
put power range of 0—400 W.

+ Ultrasonic technological model UZTA-0,63 /
22-OL (extraction). The ultrasonic treatment
mode is 2 kW with a frequency of 22 + 1.65 kHz,
the intensity of ultrasonic oscillations is 2—10
kW / ecm?, the ultrasonic output power range is
0-630 W.

The ultrasonic vibrating system uses annular
piezoelectric elements and is made of BTS5 tita-
nium alloy. Its operating principle is based on
high-intensity ultrasonic waves propagating in
fluid and in fluid-dispersed substances. The engi-
neering solutions used are protected by Russian
Federation patent No. 2141386 [9, 29].

Drying procedure should not induce degra-
dation of thermolabile substances, which is why
lyophilization is one of the best ways of obtain-
ing this type of product [2]. Hence, freeze frying
was carried out as these materials are temperature
sensitive [42, 43].

Honeysuckle berries (Lonicera saerulea L.)
dried from juices and extracts were carried out by
means of a freeze-drying apparatus “Ineye-6”
under the following conditions: temperature
—50 £ 5 °C, pressure no more than 6 Pa. A low-
temperature chamber was used to freeze the juices
and extracts.

Our technological scheme included the fol-
lowing operations: mechanical grinding of berries
to a fraction of no more than 3 mm. For direct
extraction of juice following procedure was car-
ried out: Initially, the pulp was mixed with dis-
tilled water, the ratio of crushed raw material to
water was maintained as 1: 10 ratio. Then ultra-
sound cavitation was used using base transducer
having frequency of 22 + 1.65 kHz with intensity
of ultrasound of 5 W/ecm®. The effective power
dissipated was 80 W in 15 minutes.

Extracts of Urtica folia L. were prepared on
the water and ethanol base (5 gm of dry leaves
per 100 ml of H,O or 70 % water-ethanol solu-
tion). The extraction technology included ultra-
sound impact of various intensity (30% or 60%
of the rating) during 5 min. We applied infusion
or Soxhlet extraction method.

All extractions were carried out in triplicate.

The content of individual phenolic sub-
stances was determined by gas chromatography
using an “Agilent 6850” chromatograph (USA)
with a mass spectrometer.

Equipment Details: UFLC Shimadzu Cor-
poration Pump: LC-20AD Detector: SPD-M20A
Prominence Diode array detector.

HPLC Experiment Details: Isocratic flow
Buffer: Acetonitrile: Water — 60:40 Flow rate:
0.6 ml/min Oven temperature: 30 °C Sample In-
jection Volume: 5 ul Run time: 20 min.

Sample Preparation: Weigh 2 gm of dried
extract and dissolve in 5 ml D. water. Sonicate
for 5 min. Then the sample was filtered with 0.22 u
PVDF Syringe filters.

Antioxidant activity was determined by cou-
lometric detection with the use of the apparatus
“Expert 006 antioxidant”. The coulometric detec-
tion method of defining the total antioxidant ac-
tivity is based on the interaction of water extracts
of the product with electro generated bromine
compounds.

Calculations and graphical interpretation of
model implementation results were carried out
using visual programming in the MICROSOFT
Office environment, Word XP, Excel XP for
Windows XP. Statistical processing of the expe-
riment results was carried out by the Student
method. The degree of reliability of the experi-
mental data was estimated using mathematical
statistics methods using modern software tools
MICROSOFT Office, MatCad. Experimental
studies were carried out in three to five replicates
for each of the variants of the experiment and
control with a confidence probability of 0.95.

Results and discussion

The constituent parts of plant raw materials
have different antioxidant properties, and as
shown by the results of many studies, a signifi-
cant part of substances with a pronounced anti-
oxidant effect is contained in the squeezes and
pulp of plants [11, 13]. For this reason, it is ne-
cessary to search for special technologies that
make it possible to intensify the process of ex-
tracting BAS from vegetable raw materials, as well
as allow maximum preservation of BAS for fur-
ther use in the production of healthy foods [31,
34,37, 39].

The study of the biochemical composition
aimed at establishing the list of biologically ac-
tive substances (BAS) which are the most sig-
nificant in the formation of antioxidant proper-
ties, as well as their quantitative distribution of
the components Lonicera saerulea L. and Urtica
folia L.

Honeysuckle berries (Lonicera saerulea L.)
are native to northeastern Russia, China, Japan
and Canada. In Russia it is the only cultivated
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variety. Recently honeysuckle berries have taken gically active substances was determined in

leading places as not only BAS source, but also the berries of frozen crushed, direct pressed and

as an effective medicine for prevention and cure squeezed milk. The characteristic types of chro-

from various diseases as well as for restoring matograms are shown in Fig. 1.

body functions at various disorders. Description of the Plant Cover analysis
The main substances which determine the From the Chromatogram we observe 3 peaks

above-mentioned properties are: Epigallocatechin at 4.195, 4.573 and 5.080 which corresponds to
gallate (EGCG), Apigenin and Luteolin. Their cha- the compounds Apigenin, Luteolin and EGCG.

racteristics are given in Table 1. It is proved that This assumption is based on the Mol. mass of
each of these bioactive substances independently the compounds.

or altogether can serve as a drug-free substance — Description of the Plant Juice analysis
adaptogen for cancer prevention, problems con- From the Chromatogram we observe 4 peaks

nected with oxidative stress and for restoration at4.317,4.523, 4.655 and 5.052. From these peaks
from high psychological and physiological burden. we can deduce that 3 compounds Apigenin, Lu-

The content of the main groups of biolo- teolin and EGCG were present. Apart from that
Table 1
Characteristics of bioactive compounds identified in honeysuckle extracts [3, 25, 41]

IUPAC name Properties Biological activity
Epigallocatechin- oH Polyphenol exerting potent anti-oxidant and
3-gallate (EGCG) anti-inflammatory effects by inhibiting signal-

ing and gene expression.
HO o EGCG acts as a powerful antioxidant prevent-
ing oxidative damage of various types of
0 healthy cells. It inhibits angiogenesis of tumor
O cells demonstrating anti-cancer effect
OH
OH
Chemical formula
CooH50;.
Molar mass
458.372 g'mol”’
Apigenin H |Flavone class that is the aglycone of several
(4',5,7-trihydroxyflavone) naturally occurring glycosides. Apigenin in-
H o) duces autophagy (a kind of cellular waste-
\”/ recycling system) in leukemia cells, which
may support a possible chemopreventive role.
OH & Apigenin dimers can reverse the highest level
of drug resistance found in cancer stem cells. It
Chemical formula transfers cancer cells into metabolic ones
Ci5H100s
Molar mass
270.24 g-mol '
Luteolin OH © Luteolin has antioxidant, anti-inflammatory,

2-(3,4-Dihydroxyphenyl)-
5,7-dihydroxy-4-
chromenone

anti-allergic,  anticancer, and immune-
modulating properties to suppress hyperactive
immune systems. Luteolin is a potent hypogly-
cemic agent and improves insulin sensitivity.
Luteolin may help promote healthy blood glu-
cose levels and help in weight management for
Syndrome X

Molecular Formula

ClSHIO()6
Average mass
286.236 g-mol '
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one more peak is observed at 4.655 which was not
observed in the Plant cover sample chromatogram.
At this point that particular peak is unknown.
The final results are presented in Table 2.

The extracts of berries contain substances
present in the original plant raw materials in rela-

tively similar quantities. This is confirmed by the
results of the comparative analysis.

In addition, the proposed method for obtai-
ning the extract based on the application of
ultrasound and freeze-drying ensures the disin-
fection of the product without using a thermal
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Fig. 1. Typical type of chromatogram of honeysuckle products, detection of 254 nm
(a-juice, b-extract)
Table 2
Content of the main groups of biologically active substances
determining the antioxidant properties in the experimental objects
E i 1 obj
Name of the parameter - xperlm.el.lta objects -
berries juice extraction
Total phenolic content equivalent to chlorogenic acid, % 0,234 £0,01 0,318 £0,02 0,173 £0,01
Total cont.entoof flavonoid compounds equivalent 1,533 0,01 1,253 + 0,01 1,240 + 0,02
to quercetin, %
Total content of anthocyanins, % 1,86 + 0,02 0,93 +£0,01 1,72+ 0,01
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attack, which is destructive for most biologically
active substances.

It is convenient to interpret the results of
chromatographic analysis of multicomponent
plant systems from the viewpoint of hydrophilic,
hydrophobic properties of sorbates [32]. Thus,
in reversed-phase HPLC, the phenolic compounds
will be retained depending on the degree of hy-
droxylation: the higher it is, the less the retention
time is. Therefore, simple phenols, anthocyani-
dins, phenylpropanoids, lignans, etc., as well as
their glycosides with a high degree of hydroxyla-
tion on the aglycone elute from the column first
[36, 41]. This character of retention is consistent
with the concept of the solvophobic mechanism,
when lipophilic compounds are displaced from
the free volume of the mobile phase to the hydro-
phobic surface of the octadecyl silica gel [27, 28].

The given chromatograms as well as the
quantitative connection of analyzed components
show that eluting components mainly up to 8 mi-
nutes are the analytes demonstrating their anti-
oxidant properties. On the other hand, the com-
ponents undergoing isocratic elution in the range
of 20-50 minutes show predominant neuropro-
tective and psychostimulating properties. The con-
tent of the components of the first group quantita-
tively prevails both in the samples of juice and
the extract of the fruit slurry (Fig. 1).

Scientific studies of the biological effects of
honeysuckle berries extracts show that the pre-
sence of anthocyanins, polyphenols and other bio-
logically active compounds in them determines
their ability to possess antibacterial, antioxidant,
anti-inflammatory and carcinoprotective effects.

Thus, JitkaVostalova et al’s experimental
study [38] demonstrates an inhibitory effect of

AOA,mg 140

120 ] ]
100 i 116,265

the honeysuckle extract on microsomal peroxida-
tion in rat liver and reduced oxidation of low
density lipoproteins. Oral administration of cran-
berry extract to rats resulted in a decrease in pro-
inflammatory cytokines (TNF-o, IL-1B, IL-6)
in the blood serum, and a significant decrease in
the synthesis of cyclooxygenase-2 (COX-2)
in the spleen. The level of antioxidant enzymes in
blood plasma, on the contrary, significantly in-
creased [39, 40]. The anti-inflammatory effect of
the honeysuckle extract was shown in a study by
Jinetal, 2006 in rats with induced bacterial lipo-
polysaccharide yeave [38]. Other studies have
proved that honeysuckle extract has a protective
effect against UVA and UVB radiation, and also
inhibits melanogenesis [39, 40].

Based on our studies, we validated the
scheme for the production of a dry water-soluble
extract, which includes: grinding berries, separat-
ing the juice of direct pressing; mixing cake with
distilled water in a ratio of 1:10, extraction using
ultrasound in a mode of 22 + 1.65 kHz with an
ultrasound intensity of no more than 5 W / cm’
with an effect of 80 W for 15 min, filtering the
extract, freezing the juice and extract, their lyo-
philic drying at a temperature of —50 = 5 °C at
a pressure of 1 + 3 Pa and co-milling into powder.

The next step was to evaluate the antioxidant
activity of the already restored berry extracts.
The reduction process took place at room tem-
perature, by mechanically mixing the dry extract
and the prepared water in the ratio of 1 + 4 (5),
the mass fraction of dry substances to the fi-
nished beverage was not less than 15%. The total
antioxidant activity (AOA) of the reconstituted
aqueous extract (coulometric method) was 116 +
+ 14 mg ascorbic acid/ml. The characteristic

80

60

40

20

80 100 120 140

Time, sec

Fig. 2. AOA of the reconstituted extract of honeysuckle, mg ascorbic acid/ml
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shape of the curve for the determination of AOA
by the coulometric method is shown in Fig. 2.
Thus, the results of the conducted studies
showed the efficiency of the intensification of the
extraction process by introducing ultrasound.
The proposed technology for the production of
dry water-soluble extracts, in our opinion, will
make it possible to improve the consumer charac-
teristics of beverages and their physiological val-
ue, as well as expand the scope of extracts for the
production of healthy foods. Based on the results
of the research, we defined the technological pa-
rameters for obtaining a dry extract using ultra-
sound and freeze-drying in order to maximize
the preservation of the biologically active sub-
stances of plant raw materials (up to 92—85 %).
Nettle leaves Urtica folia L. Diagnostic de-
scription and chemical composition of common
nettle are presented in Table 3 below. The con-

tent of bioactive compounds varies depending on
the vegetative part, however, the prevailing com-
pounds determining antioxidant activity are
found in the leaves. The predominant group de-
termining antioxidant activity is falovoinds and
vitamin C.

For obtaining extracts we used dried leaves
of Urtica folia L. The experiment was based on
the following extraction factors: extraction agents
BAS (70 % water and water-ethanol solution);
different ultrasonic treatment (120 W — 30 % of
the rating; 240 W — 60 % of the rating) of an ex-
traction agent during 5 min; extraction method
(infusion and distillation).

The obtained extracts were evaluated accor-
ding to a wide range of parameters determining
the effect of extraction method on the transfer of
biologically active compounds into the extraction
agent. The extracts were analysed on the base of

Table 3

Description of diagnostic features of Urtica folia L vegetative parts and their chemical composition

Vegetative Characteristics - Content of biglogically active gompounds
. . Vitamin C, Tanning Flavonoids, | Cellulose, %

parts of diagnostic features me% substances, % me% ac.c.
Inflorescence Axillary, spicate 2,68 0,53 4,60 24,20
Leaves Egg-shaped, with serrated edges 3,12 0,22 4,48 11,40
Stem Ascending, 50—150 cm high 2,68 0,53 4,60 34,90

Table 4
Characteristics of assumed conditional codes of samples with ultrasonic treatment parameters
Conditional Code Ultrasound Treatment Modes
(US Mode) t, min | Ultrasound Power, %
Water extract
Control No Treatment
Sample 1 5 30
Sample 2 5 60
Sample 3 (distillation) No Treatment
Ethanol extract

Sample 4 (distillation) No Treatment

* — conditions of ultrasonic treatment, taking into account the variations in power and time of treatment
(120 W — 30 % of the rating, 240 W — 60 % of the rating).

Table 5
Results of studying AOA parameters of Urtica folia L. extracts in relation to extracted BAS
Parameter Name of the sample
Control sample Sample 1 Sample 2 Sample 3 Sample 4

AOA, mg/ml 2,0773 2,4043 1,9748 1,9629 2,5209
Mass fraction of dried
substances (DS), % 1.2 L1 12 1.2 19,2
Content of extractive
substances (ES), % 66,66 60,90 67,29 69,09 32,38
Content of tanning
substances (TS), % 0,018 0,020 0,020 0,025 0,016
Content of vitamin C, mg% 9,2 9.8 6,4 12,8 25,6
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physical and chemical parameters, content of vi-
tamins, tanning and extractive substances, AOA.

The greatest antioxidant activity in relation
to the control sample refers to the extract sample
Urtica folia L. (2,4043 mg/ml), obtained by using
120 W ultrasonic treatment and the extract sam-
ple based on the water-ethanol extraction agent
without ultrasonic treatment (2,5209 mg/ml).

Comparing the obtained data we can arrange
them in the descending order concerning the
number of components in the extracts:

tion from high psychological and physiological
burden.

Conclusion

Dry extract of Lonicera caerulea L by means
of ultrasound and freeze-drying for preserving
the maximum bioactive compounds of raw ma-
terial (up to 92—85 %). From the study, it is found
that for the extraction of antioxidants ultrasound
plays very important role. The greatest antioxi-
dant activity in relation to the control sample re-
fers to the extract sample Urtica folia L. (2,4043 +

AOA
Vit C
DS
ES
TS

sample 4 > sample 1 > control sample > sample 2 > sample 3
sample 4 > sample 3 > sample 1 > control sample > sample 2
sample 4 > sample 3 > control sample > sample 2 > sample 1
sample 3 > sample 2 > control sample > sample 1 > sample 4
sample 3 > sample 1 > sample 2 > control sample > sample 4

+ 0,84 mg/mL), obtained by using 120 W
ultrasonic treatment. It is also important to
conclude that the application of ultrasound
and freeze-drying ensures the disinfection of

It is proved that ultrasonic treatment im-
proves the kinetics of extraction and output of
biologically active compounds from the sub-
strate. The extraction technology excludes the
stage of infusion which reduces energy intensity.
These effects are determined by the implosion of
bubbles generated by cavitation effect. The tem-
perature and pressure created during implosion
destroy the cell membrane of plant raw material
and its content is emitted in the environment of
the extraction agent. Ultrasound treatment of 120
W during 5 min is effective for preserving anti-
oxidants (AOA 2,4043 + 0,084 mg/ml whereas
the control sample is 2,0773 + 0,06 mg/ml). In-
creasing intensity up to 240 W provides signifi-
cant rising of the parameter “Content of extrac-
tive substance” — 67,29 + 1,2 % whereas the con-
trol sample has 66,66 = 0,9 %.

Thus, studying the suggested approaches for
extracting biologically active substances from the
point of their applicability in food ingredients
industry we must take into account that using
ethanol solutions as extraction agents is con-
nected with additional impact on biologically
active substances in the stripping process of etha-
nol fraction. The application of freeze-drying for
fractionating plant raw material provides high
effectiveness of preserving the whole range of
active substances including Epigallocatechin gal-
late (EGCG), Apigenin, Luteolin. Besides, effec-
tive extracting of bioactive substances from me-
dicinal plants Lonicera caerulea L. and Urtica
folia L permits obtaining new food ingredients.
The identified bioactive compounds of Lonicera
caerulea L can serve as a drug-free substance —
adaptogen for cancer prevention, problems con-
nected with oxidative stress and for restora-

the product without using a thermal attack,
which is destructive for most biologically active
substances.
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BO3MOXHOCTW PETYNIMPOBAHUA
AHTUOKCUOAHTHOU AKTUBHOCTU SKCTPAKTOB
NEKAPCTBEHHbIX PACTEHUM

W.10. Momopoko’, U.B. Kanuxuna', H.B. Haymenko', P.1. ®amkynnun’,
LUI. Wauk?, L. CoHaeeliH?, []. MeaHoea® W. Kucenoea-Kaneea®, O.A. Toncmbix',
A.B. MalimynuHa’

'HOxHO-Ypanbckull 2ocydapcmeeHHnbIll yHusepcumem, 2. YenabuHck, Poccus,
2HayuoHanbHbIl mexHono2udeckuli uHcmumym, 2. BapaHean, IHOus,
SMeduuuHckuli yHusepcumem um. npogh. dokmopa Mapackes-CmosiHosa 2. BapHa, bonzapusi

Hean padotel. Llenbio HacTosimeld paboThl SIBIsETCS] OLUEHKA d3PEKTUBHOCTH U3BJICUCHHS
6I/IOHOFI/l‘ieCKI/I AKTHBHBIX BEHICCTB aHTUOKCHJIAHTHOI'O [leﬁCTBPISI H3 paCTUTCIILHOI'O ChIPpbS Ha
OCHOBE NPUMEHEHHMsI PA3JIMYHBIX METOJIOB JKCTpakiuu. Martepuayusl U MeToabl. [IpoBeneHs
XMMHYECKUE HCCIICIOBAHMS AKCTPAKTOB OMOJIOTMYECKN aKTUBHBIX BELECTB U3 Lonicera caerulea L.
n Urtica folia L. I1o uXx MUTrpaliiOHHBIM TIapaMeTpaM Ha OCHOBE pasjesieHHs (Qpakiui (TII0/1bl
KHMMOJIOCTH) M U3MEHEHHS YCIOBUM SKCTparupoBaHus (BHICYIICHHBIE JIUCThS Kpanussl). s co-
XpaHeHHs OMOJIOTUYECKH aKTUBHBIX BEIIECTB XUMOJIOCTHBIX (PpaKIUil MPUMEHSIIACh JTHOPUIH-
3anus CHIPhs (UCTIONb30Baics anmapar «/Hel-6», cyika mpoTekasa IMpH CIeIyIONNX yCIOBUAXK:
temnepatypa —50 = 5 °C, naBnenne He Oonee 6 I1a). DkCIepUMEHT BKITFOYAT MIUPOKHUN CIIEKTP
XUMHUYECKHX MapaMeTpPOB — aHTHOKCUAAHTHAsI akTUBHOCTH (AOA), MaccoBasi I0JIsI SKCTPAKTUB-
HBIX BEIIECTB, ()EHOJBHBIX COCIUHEHHH, aHTOIMAHOB W BUTAMHHOB. VICHOJB30BaJICSl METOA
BOXX ¢ mpumenennem Shimadzu LC-20AD. Jlerekrop: SPD-M20A. [Ins onpeneneHus: 6uomio-
THYECKH aKTHBHBIX BEIIECTB Obllla MCIOJB30BaHa AMOHAS MaTpulla. Pe3yabTaThl U 00Cy:KIe-
HHue. B cratbe HCCJIICEAOBAHO BJIMAHUE PA3JIMYHBIX IMOAXOJ0B K H3BJICUCHHIO 6I/loaKTI/lBHle CO-
enuHeHuit u3 Lonicera caerulea L. w Urtica folia L. Tlpumenenue ynbTpassyka (¥Y3) ¢ 4acToToit
22 + 0,6 x['u moBeImaeT >pPEeKTUBHOCTD MpoIecca SKCTPAKIMH, YTO TTO3BOJISIET BECTH IKCTPAK-
LU0 TPU HU3KOH Temmeparype (60 + 2 °C) 0e3 UCIoIb30BaHus XUMUYECKAX pearcHToB. B cra-
Tbe TPEICTABICHBI PE3yIbTaThl SKCTPAKIUK BOTHBIM U BOJHO-CIIMPTOBBIM PACTBOPAMH U3 pas-
JUYHBIX (PaKIUH TUIOIOB )KUMOJIOCTH M BRICYIICHHBIX JINCTHEB KPAMTUBEL. Taroke MpecTaBIeHbI
pe3yIbTaThl aHAIH3a AHTUOKCHIAHTHOW aKTUBHOCTH JaHHBIX dKCTPakToB. Hambompiiei aHTHOK-
CUJIAHTHOW aKTHBHOCTBIO OTJIMYAINCH BOJHBINH 3kcTpakT Urtica folia L., nonyudeHHbIN ¢ puMe-
HeHueM Y3 momHocThio 120 Bt (2,4043 + 0,084 mr/mut), m BOOHO-CIIUPTOBOM dKCcTpakT Urtica
folia L. 6e3 Y3 (2,5209 + 0,032 mr/mu). OnpeseneHpl TEXHOIOIMYECKUE TTapaMeTphl MOTyUeHHs
cyxoro 3kcrpakra Lonicera caerulea L. ¢ IOMOIIBIO YIIbTpa3ByKa U CyOIMMalMOHHOM CYIIKH C
MaKCHMAaJIbHBIM COXPaHEHHEM OHOJOIMYCCKH aKTHBHBIX KOMIIOHEHTOB ChIpbs (0 92-85 %).
BruiBoa. Pesynbrarhl sKCIiepUMEHTa MOKA3aJlv, YTO YJIBTPa3BYKOBas AKCTPAKLMS YJIydIlaeT K-
HETUKY SKCTPAaKIUH U BBIX0O/ OMOAKTHUBHBIX COEIMHEHHH U3 cyOcTpara. TeXHOIOrus SKCTPaKLUK
UCKJIIOYAET 3Tal HH(Y3UH, YTO CHIKAET YHEPrOEMKOCTh Ipolecca.

Knrouessle cnosa: nekapcmeentvie pacmenus, SIKCMpaxyust, OUOI02UYecKy aKmugHble seuje-
Ccmea, aHMUOKCUOAHMHAA AKMUBHOCTb, YIbMPA3BYK.
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