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The aim of this study is to develop an adaptogenic drink based on the polyphenol complex
of antioxidant activity optimized in terms of bioavailability. Materials and Methods. The study
was performed on the base of the polyphenol complex of antioxidant activity made of taxifolin
(Larix gmelinii extract with no less than 97.0 % of taxifolin) and plant extracts (Lonicera
caerulea L., Beta vulgaris L. ssp.vulgaris) obtained in the research laboratory of the department
of Food and Biotechnologies in the South Ural State University. To increase solubility and bio-
availability of taxifolin we used 20-minute 630 W ultrasonic impact, providing taxifolin nano-
structuring. The plant extract consists of reconstituted extracts from Beta vulgaris L. ssp.vulgaris
and Lonicera caerulea L. in a 3:1 ratio with 0.1 % of taxifolin and the amount of dry substance
of no less than 15 %. Taxifolin content in a final product is no less than 0.02 %. Results. It was
established that taxifolin water solution is quite sensitive to ultrasonic cavitation. The morpho-
logical structure of taxifolin particles, treated with ultrasound, was close to a spherical shape.
Particles were characterized by amorphous structure, which is positive for solubility and bioavai-
lability properties. Antioxidant activity is 1.74—1.98 times higher than in the solutions obtained
using a mechanical approach. This indicates the increased physiological value of solutions.
The drink obtained on the base of beet and honeysuckle extracts with 0.1 % taxifolin had the total
content of betanin and betaxanthine equaled 54 + 2 mg/100 g and the total content of phenol sub-
stances of 194 = 4 mg in terms of gallic acid. The consumption of a taxifolin plant extract-based
drink results in the decrease of Streptococcus to significantly lower values. There is a shift in pH
values in a range from 6.5 to 7.5 in comparison with the initial pH values of 5.5 + 6.0 units. Con-
clusion. The combination of secondary metabolites (polyphenols) in the form of Lonicera
caerulea L. and Beta vulgaris L. ssp.vulgaris plant extracts with taxifolin is a very promising one
for the technology of adaptogenic drinks to improve homeostatic mechanisms involving microbiota

at the stage of oral intake.
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Introduction

The study of physiological regulatory me-
chanisms under huge loads is based on the search
for completely new approaches to the prevention
and treatment of their multiple consequences.
Close interrelation of the environment and body
is provided by the activity of complex systems
based on different principles, including the famous
principle of homeostasis (from Greek homoios —
similar, stasis — state). If certain elements of
these systems are violated, systemic disturbances
occur, resulting in the consequences of various
severity. The most frequent systemic disorders
are connected with adaptation and manifested at
various levels of human functioning (from dis-

adaptation at the morpho-functional level to psychic
and social-psychic disadaptation) [15, 17, 31].

As a result, the stability and effectiveness of
homeostasis mechanisms in different conditions
require reinforcement, which can be obtained
with the help of oral intake of various biologically
active additives (BAA). One of the most famous
examples of such BAAs is adaptogens of plant
origin. It is traditionally considered that BAAs of
plant origin possess a well-established pharmaco-
logical effect, which is mostly based on antioxi-
dant activity [2, 3, 6].

Nowadays one of the main tasks of food
sciences and biotechnology is the extraction of
new natural ingredients with a targeted biological
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activity, study of their physical and chemical
properties and physiological effects as well as
their ability to incorporate into the food matrix,
maximally preserving biological activity.

Effects of ration on physiological processes
of the body are thoroughly studied. This provides
great opportunities to improve and maintain
health with the help of food products and their
ingredients (macro- and micronutrients) [1, 4, 6].

Such effects should be defined for several
reasons.

Firstly, such an effect should be studied both
at the initial (oral intake) stage and during intes-
tinal passage.

Secondly, such an effect should be studied
with regard to the interrelation of food ingre-
dients with multifactor physiological systems of
the gastrointestinal tract and, in particular, with
exosecretory enzyme systems of cells, tissues and
organs of different parts of the gastrointestinal
tract as well as endo- and exoenzyme systems of
microbiota. At the same time, in medicine, diges-
tion (the movement of a bolus in the gastrointes-
tinal tract, the changes occurring in it under the
influence of digestive enzymes, the absorption of
macro- and micronutrients, etc.) is studied and
described quite thoroughly (especially in physi-
ology and pathophysiology of digestion) [15, 17,
31]. However, there is a deficiency of the studies
on a current situation, which is characterized by
the revolution in food biotechnologies and at-
tempts to create completely new food products
based on replacing natural components with ge-
netically modified, trans-isomer or artificially
synthesized analogues.

Thirdly, the inclusion into a food matrix of
the BAAs of adapter activity is a difficult task in
terms of the provision of their bioavailability.
The study of information on the improvement of
bioavailability allows us to reveal the necessity to
develop and select the effective methods for pre-
serving all characteristics of BAAs before
achieving physiological action.

Thus, a new direction is being formed in the
creation of food products with the plant adapto-
gens of targeted action that can fully implement
stated functional effects, including the regulation
of physiological homeostatic mechanisms, to
provide body adaptation to changing environ-
mental conditions and increasing loads. In recent
years, particular attention has been paid to ath-
letes, especially professional ones. Medical and
biological supervision of athletes for the preven-
tion of disadaptive disturbances and adjustment

to huge physical loads has become possible due
to the inclusion of BAAs with a targeted biologi-
cal activity in their ration.

Aim. Regulatory functions of the body pro-
vide neutralization, binding and excretion of H+
and OH- ions as a part of various chemical com-
pounds, depending on peculiarities of metabolism
and state of buffer systems. Negative influence of
the high concentrations of reactive oxygen spe-
cies (ROS) on cell structures, resulting in DNA,
proteins and lipids damage, has been studied
quiet well. However, there is also a positive in-
fluence of ROS on the cell and its systems [11].
Currently the number of works devoted to the
bioregulatory role of pro- and antioxidants in a
body reaction to various mediators and environ-
mental factors is increasing [22]. The mainten-
ance of pH balance at a reference level is very
significant for the body. This ratio influences me-
tabolism, including oxidative phosphorylation,
proteosynthesis and proteolysis, formation and
decomposition of carbohydrates and lipids as the
enzyme activity is optimal only for a certain ratio
of H+ and OH- ions.

Nowadays human microbiome is considered
as an important antigen reservoir, contacting di-
rectly with the immune system on all epithelial
structures and playing an important role in the
maintenance of homeostasis and health [33].
Another important emerging trend in the study of
microbiome is its study together with a diet and
pro- and prebiotic factors [20].

Natural adaptogens, which are mostly pro-
duced as extracts or drinks, can be used as regu-
lators of the buffer system. Phenolic compounds
have special place among biologically active sec-
ondary metabolites responsible for an increase in
the ability to protect cells under negative envi-
ronmental factors [27, 30]. These compounds are
characterized by various biological activity and
widely recognized due to their ability to minim-
ize risks for a cellular damage provoked by oxid-
ative stress. Phenolic acids can account for about
one-third of all phenolic compounds in human
diet, while they have a high level of antioxidant
activity [28].

Therefore, the development of the adapto-
genic drink based on the polyphenol complex
of antioxidant activity and optimized in terms of
bioavailability is considered as relevant and being
the main goal of our study.

Materials and methods

As a polyphenol complex of antioxidant ac-
tivity we used the plant extracts obtained in

98

Human. Sport. Medicine
2018, vol. 18, no. 2, pp. 97-108



lMomopoko U.10., Bepebux M.A., KanuHuHa U.B. u dp.

PacmumenbHble adanmozeHbl 8 cocmaee
npodykmoe crneyuasnu3upoeaHHO20 NUMaHusi...

the research laboratory of the department of
Food and Biotechnologies in the South Ural
State University.

1) Extract of the Dahurian larch (Larix
gmelinii) with a mass fraction of taxifolin of no
less than 97.0 % in the form of cream-white mi-
crocrystalline powder was produced in accor-
dance with GOST 33504-2015 “Food additives.
Taxifolin. Technical specification”. Taxifolin is
recommended to be added in soft drinks, yogurts
and chocolate pastries (State registration certi-
ficate Ne RU 77.99.11.003.E.018404.05.11 dd.
06.05.2011).

Taxifolin belonging to the 6™ grade of safety
means that it is non-toxic. The European Food
Safety Authority (EFSA) published a final state-
ment on the safety of taxifolin as a new food in-
gredient. Animal studies revealed that the oral
intake of taxifolin in the dose of up to 10 g per kg
of a live weight did not provoke any disturbances
of the body functional state.

Taxifolin is a flavanol, the antioxidant activi-
ty of which significantly exceeds many flavonoid
compounds due to a specific structure (Fig. 1).
The analysis of literature reveals that taxifolin
possesses a wide range of biological and pharma-

cological effects.
©i0H
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Fig. 1. Taxifolin chemical structure

Due to its unique antioxidant activity taxifo-
lin plays an important role in the maintenance of
the circulation system, elimination of excessive
free radicals, improvement of immune function,
reduction of cancer cells and prevention of cardi-
ovascular diseases [2, 6, 8, 13, 14, 28, 29].

2) Betacyanin water extract from table beet
(Beta vulgaris L. ssp.vulgaris) with a mass frac-
tion of betanin of 1.5 = 0.3 g/100 g [3]. Red and
purple pigments of table beet are the result of a
resonance structure between positive indole ni-
trogen atoms, 3-valent nitrogen of pyridine ring
and the system of conjugated bonds (Fig. 2).

Betacyanin resistance depends on corres-
ponding enzymes. It was established that red ta-
ble beet contains a range of enzymes, in particu-
lar, B-glycosidase, peroxidase and polyphenol
oxidase [4]. Betanins are mono- and diglucoside

phenol compounds. Under hydrolysis they split
into carbohydrates (galactose, glucose, etc.) and
aglycones presented by anthocyanidins (cyanidin,
etc.). Betanin possesses high antiradiation and
anticancer activity. Taxifolin is absorbed from
the intestinal tract and acts like an antioxidant,
protecting body cells [4, 12, 23].

N
H
OH O

Fig. 2. Betanin chemical structure

3) Honeysuckle water extract (Lonicera
caerulea L.) with a mass fraction of phenol sub-
stances in terms of chlorogenic acid of 0.318 +
0.02 %. Honeysuckle is not only a source of bio-
logically active substances but also an effective
treatment for the prevention and cure of various
diseases as well as for the recovery of body func-
tions under different disturbances. The main sub-
stances, which determine the abovementioned
properties, are Epigallocatechin-3-gallate (EGCG),
Apigenin (4',5,7-trihydroxyflavone) and Luteolin
2-(3,4-Dihydroxyphenyl)- 5,7-dihydroxy-4-chro-
menone (Fig. 3).

It was established that each of these biologi-
cally active substances can be used as an over-
the-counter drug and adaptogene for cancer pre-
vention, elimination of problems connected with
oxidative stress and recovery after a huge psy-
chological or physiological load [2, 27].

Dry plant extracts Lonicera caerulea L. and
Beta vulgaris L. ssp.vulgaris were obtained using
the methods described in the previous articles of
the authors [3].

Taxifolin formulation consisted of several
preparatory operations due to low solubility and
bioavailability of the substance.

Low solubility (approximately 20 mg/l in
water at environmental temperature) results
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Fig. 3. BAS Lonicera caerulea L chemical structure

in alimited and slow taxifolin absorption, re-
stricting its bioavailability. Moreover, taxifolin,
as well as the majority of flavonoids, is chemically
and thermally labile, it degradates quickly under
the influence of alkaline conditions and high
temperature [8, 13, 16, 21].

An increase in taxifolin solubility associates
with the specific area of material surface, neces-
sity for particle size reduction and enlargement of
effective surface, contacting with the environ-
ment [26]. Therefore, to improve taxifolin solu-
bility and bioavailability, it is important to re-
ceive small homogenous amorphous nanopar-
ticles [7, 16, 26, 32]. We used ultrasound
treatment, which allowed us to provide condi-
tions for taxifolin nanostructuring.

1. Taxifolin sample solutions were obtained
using the following technology:

Sample 1 (control) — taxifolin weighed amount
(0,1 £ 0,001 g) is dissolved in 100 ml of distilled
water and blended in a laboratory shaker for
30 minutes;

Sample 2 — taxifolin weighed amount (0,1 +
+ 0,001 g) is dissolved in 100 ml of distilled wa-
ter and blended in a magnetic mixer at a tempera-
ture of no more than 55 °C for 30 minutes;

Sample 3 — taxifolin weighed amount (0,1 +
+ 0,001 g) is dissolved in 100 ml of distilled
water and exposed to 20-minute ultrasound
treatment using VOLNA-L ultrasound equipment
(Y3TA-0,63/22-OJI, Biysk, Russia) at a fre-
quency of 20 + 2 kHz, radiation intensity up to
100 W/cm?, power of 630 Wt, temperature of no
more than 55 °C.

To detect taxifolin particle size we used Na-
notrac Ultra (Microtrac Inc., USA) analyzer.
Measurements conducted with Nanotrac corres-
pond with ISO 13321 standard.

We used a microscope to study taxifolin par-
ticles morphological characteristics and non-

colored specimens of a hanging drop type.
The study was conducted with the help of x1500
ALTAMI 136T microscope and a bright-field
transmission method. Microscope fields were
fixed using 13 LIK digital camera for the micro-
scope with USB 2.0 interface.

We also used a coulometer Expert-006-anti-
oxidant (State register No CU P® Ne 23192) to
detect antioxidant activity in terms of ascorbic acid.

2. Adaptogenic drink sample was obtained
using a mechanical mixing of the plant extract
with treated water and sugar according to the re-
ceipt developed.

The plant extract is reconstituted plant ex-
tracts of Beta vulgaris L. ssp.vulgaris and Loni-
cera caerulea L. in the ratio 3:1 with a taxifolin
mass fraction of 0.1 % and a mass fraction of dry
substances of no less than 15 %. Taxifolin con-
tent in a final product is no less than 0.02 %.

The drink obtained was estimated using the
following criteria: organoleptic properties, mass
fraction of dry substances, main groups of anti-
oxidant substances, general antioxidant activity
of the drink.

To establish the consumer’s attitude towards
the quality of a sample drink, we performed its
assessment using descriptive and profile analysis.
This analysis as well as QDA-method were de-
veloped in 70-s by the company Tragon (USA)
and are still among the most popular methods of
the sensory analysis, which allows creating pro-
ducts with desired properties [1, 5]. The content
of dry substances was established with the help
of the refractometric analysis; betalain content
was registered by means of the spectrophotogra-
phy; antioxidant activity was assessed using the
coulometry and Expert-006-antioxidant equip-
ment; total content of phenol substances was es-
tablished with the help of the spectrography using
the Folin-Ciocalteu reagent.
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Fig. 4. Distribution curves for the particles of taxifolin water solution:
a — control, b — 0.1 % taxifolin solution treated for 20 minutes with 630 W ultrasound

To estimate the effect of drinks on homeos-
tatic regulation, we formed groups of students on
voluntary basis. They participated in the study
having declared voluntary informed consent and
the absence of intolerance to the ingredients used
in the drink.

We estimated the microbial composition
of salivary secretion, pH and enzyme activity of
carbohydrate metabolism using traditional me-
thods of analysis.

Saliva sampling was performed without saliva
stimulation on an empty stomach in dry test-
tubes after rinsing with water and after drink in-
take.

Experimental data were processed using the
methods of mathematical statistics and Microsoft
Excel program tools.

Results and discussion

1. Study of taxifolin sample solutions

Analyzing the disperse content we studied
ultrasound as an instrument providing ultrathin
dispersion, which allows decreasing significantly
the interphase interaction of response elements.
As it was mentioned, taxifolin solubility is con-
nected with the specific surface of material and
can be achieved due to the decrease of particle size
[26]. In the scope of our research we worked on
the creation of a balanced nano disperse system of
taxifolin water solution to provide a better bioavai-
lability of biologically active component.

The dispersive effect of ultrasound is based
on the excessive pressure formed by the ultrasonic
wave. This pressure combines with a constant hyd-
rostatic pressure that results in a synergetic effect,
which equals several atmospheres. In the rarefac-
tion phase, cavities appear throughout the liquid,
especially near the phase boundaries, where there
are the smallest solid particles and gas bubbles
[9, 10, 19].

All distribution curves obtained for the par-
ticles of taxifolin sample solutions had a similar
character (Fig. 4), but varied in terms of the mag-
nitude and location of peaks corresponding to
particles of different dimensions.

The results obtained revealed that taxifolin
water solution is quite sensitive to ultrasonic ca-
vitation. In the control sample (without ultrasonic
treatment), there were the particles of 1000 nm
and more with the predominance of the particles
of 2838 £ 52 nm. After 20-minute exposure to
630 W ultrasound disperse content changed. There
were particles of three types: less than 100 nm,
100-500 nm, 500-1000 nm with the predomi-
nance of the particles of 337 £ 24 nm.

It should be taken into account that ultrason-
ic treatment can result not only in particle de-
struction, but also in particle coagulation, which
is connected with the destruction of the solvate
shell of particles in a disperse phase [9, 10].
Therefore, visualization of taxifolin particles allows
determining the effect of ultrasound on particle
destruction and describing their morphological
characteristics.

Taxifolin molecules are polymers, separate
links of which are rigidly bonded by hydroxyl
groups. A decrease in polymerization results in
the increase of the activity of substance, its solu-
bility, ability to enter into chemical reaction and
other properties. The structure changes under
ultrasonic treatment (Fig. 5).

The microscopic examination of a nontreated
taxifolin, mechanically treated taxifolin and the
taxifolin exposed to ultrasonic treatment is de-
scribed in Fig. 5. In Fig. 5a taxifolin granules are
presented like ordinary crystalline blocks of dif-
ferent size with a clearly visible shape. The mor-
phology of granules is a fibrous non-homogenous
plate-like structure of a crystalline type (Fig. 5b).
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Fig. 5. Microphotographs of taxifolin hanging drop technique samples (x1500): a — 0.1 % taxifolin (control),
b — mechanically treated 0.1 % taxifolin; c — 0.1 % taxifolin exposed to 20-minute ultrasonic treatment of 630 W

Table 1
Total antioxidant activity of taxifolin water solutions (coulometric method, ascorbic acid mg/ml)
Name 0.1 % taxifolin solution
Sample 1 Sample 2 Sample 3
Antioxidant activity; 3.84+0.08 436+0.14 7.61+0.12
ascorbic acid, mg/ solution, ml
The morphological structure of the taxifolin The results obtained were the reason to choose
treated with ultrasound (Fig. 5¢) was close to ultrasonic taxifolin solution as a model for an
a spherical shape, while its particles were charac- adaptogenic drink.
terized by amorphous structure, which is positive 2. Study of a model adaptogenic drink based
for taxifolin solubility and bioavailability [16, 29]. on plant extracts
Taxifolin bioavailability increases due to a rigid When creating functional drinks, it is neces-
monomeric structure. sary to take into account their attractiveness for
During the next stage we assessed the anti- consumers. Therefore, we conducted the organo-
oxidant activity of sample solutions. Taxifolin leptic analysis of a drink and received its sensory
proves its effectiveness at a level of cell mem- profile. The drink based on beet and honeysuckle
branes even at the lowest concentrations. To im- extracts with taxifolin was characterized by in-
prove the effectiveness and migration ability of tense fragrance and balanced sweet-and-sour
the substance it is necessary that the size of its taste. Taxifolin introduction had no negative ef-
particles correspond to the size of cells. fects on the organoleptic characteristics of the
The results obtained (Table 1) correspond to drink.
the results of the disperse analysis and prove that The study of physical and chemical drink
the ultrasonic treatment of taxifolin solution im- properties is presented in Table 2.
proves its antioxidant activity. The study of honeysuckle pharmacological
Antioxidant activity of the 0.1 % taxifolin activity reveals its antibacterial, antioxidant, anti-
solution obtained using ultrasonic treatment inflammatory and cancer preventive effects. Bio-
1.74-1.98 times exceeds the same parameter for logically active substances of beet are presented
the solutions obtained on the basis of the me- by betalains, namely betanin and betaxanthine.
chanical approach, that proves the increased phy- These are highly active red and yellow pigments
siological value of ultrasonic taxifolin solution. with antihypertensive, antitumor, hypoglycemic
Table 2
Physical and chemical properties of a model adaptogenic drink
Parameter Value Parameter Value
Total content of phenolic
Dry substance content, % 6.40+0.03 L 194+ 4
substances, mg of gallic acid
Betanin and betaxanthine total content, 5449 Antioxidant a.ctivi‘Fy, mg 12.64 +0.02
mg/100 g dry substance of ascorbic acid
102 Human. Sport. Medicine
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and chemopreventive activity [3, 4]. The pre-
sence of plant raw in the drink demonstrates its
potential for maintaining or improving health,
providing stability and effective mechanisms of
homeostasis under various conditions.

The analysis of the antioxidant activity of
a beet and honeysuckle drink with taxifolin in
comparison with the results of previous studies
demonstrates the synergetic effect of plant raw
biologically active substances and taxifolin.

3. We performed a complex assessment

of adaptogenic drink effect on homeostatic

regulation involving microbiota

As a result of the study it was established
that the taxifolin drink based on beet and honey-
suckle extracts contributes to a change in salivary
pH. After drink intake there was a shift in pH
values within the range from 6.5 to 7.5 in com-
parison with the initial pH of 5.5 + 6.0. The in-
crease in the acidity of salivary secretion contri-
butes to the development of microorganisms as
an ideal pH level is more than 7.0 (reference values
are from 5.6 to 7.6) [15, 17, 18].

Saliva contains digestive enzymes: a-amylase
and maltase, as well as non-digestive enzymes:
kallikrein and lysozyme. Amylase is the main
enzyme splitting starch into trisaccharides, which

Pod Streptococcus

Pod Actinomycetaceae

account for more than 15 % of all saliva proteins.
For a maximum effect of a-amylase pH level
should be equal 6.6 + 6.8. Amylase activity of
saliva or amyloclastic force is expressed by the
amount of 0.1 % starch solution in ml, which can
be split in 1 ml of saliva under the temperature of
38 °C for 30 minutes. Under normal conditions
saliva amylase activity equals 160...320 units.

Salivary amylase, as well as pancreatic amy-
lase, splits a-1.4-glycoside bonds in the mole-
cules of starch and glycogen with the formation
of dextrin and a small quantity of maltose. Chlo-
ride ions activate salivary amylase, while poly-
phenols act as an inhibitor for enzyme activity.
Under the intake of a taxifolin drink there is a dec-
rease in o-amylase activity by 120...180 units,
it means that the improvement of homeostatic
mechanisms can be achieved due to the oral in-
take of adaptogenic plant complexes.

Saliva performs protective functions. In the
oral cavity there are microorganisms, which are
not dangerous under normal conditions; constant
microflora serve as an improvised biological bar-
rier, as these microorganisms stop the growth of
pathogenic microbes. According to different
authors, the quantity of bacteria in the oral cavity
varies from 43 millions to 5.5 billions, while

Pod Lactobacillus

Fig. 6. Microphotographs of the fixed specimens (Gram stain, x1500) of salivary microflora before (a)
and after (b) the intake of the adaptogenic drink
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the number of the different types of microorga-
nisms varies from 100 to 160 [15, 17, 25, 31].

In the samples made of different saliva spe-
cimens (Fig. 6) there were different microbes in
terms of Gram stain and morphology — strepto-
coccus, tetracoccus, rods and curved forms.
The intake of a taxifolin drink provides changes
in the level of streptococcus to a statistically sig-
nificant lower level.

Coccus in the oral cavity are mostly pre-
sented by streptococcus (Streptococcus saliva-
rius, S. sanguis, S. mutans, S. milleri, S. mitis) being
a group of opportunistic and nonpathogenic
coccus, which split different carbohydrates with
the formation of lactic acid and other organic acids.

Rod-shaped Gram-positive and Gram-negative
bacteria are mostly presented by Lactobacillus,
Bacteroides, Prevotella, Porphyromonas, Fuso-
bacterium.

Lactobacteria (L. acidophilus, L. brevis,
L. fermentum) participate in the provision of co-
lonization resistance and influence various pa-
thogenic microorganisms.

According to scientists, the ratio of the cer-
tain types of bacteria in saliva can become an
indicator in the diagnostics of the diseases pro-
voked by homeostasis disturbances and dysfunc-
tional gastrointestinal upsets [24].

Conclusion

Obtaining a water-soluble taxifolin complex
with a high pharmacological activity and devel-
opment of the better ways of its dissolution still
remain relevant. Such plant extracts as Lonicera
caerulea L., Beta vulgaris L. ssp.vulgaris and tax-
ifolin are quite promising for the creation of a
functional food based on the combination of sec-
ondary metabolites (polyphenols). The synergetic
effect of taxifolin, EGCG, Apigenin (4',5,7-
trihydroxyflavone) and Luteolin 2-(3,4-Dihy-
droxyphenyl)-5,7-dihydroxy-4-chromenone with
betacyanin provides the regulatory functions
of homeostasis involving microbiota.

The work was supported by Act 211 Government of
the Russian Federation, Contract Ne 02.A03.21.0011 and
by State Assignments Ne 40.8095.2017/BY (2017123-I'3)
and Ne 19.8259.2017/BY.
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PACTUTEIIbHbIE ADANTOINEHbI B COCTABE
NMPOAYKTOB CNEUMAITUSNPOBAHHOIO NMUTAHUA
KAK ®AKTOP FOMEOCTATUYECKON PErYnAauumu
C YYHACTUEM MUKPOBUOTblI OPFAHU3SMA

W.10. Momopoko’, M.A. Bepebun’, N.B. Kanununa',
N.I". UeaHoea?, U. Kucenoea-KaHeaa?

'HOxHO-Ypanbckull 20cydapcmeeHHnbIll yHusepcumem, 2. Yensburck, Poccust
2MeduuyuHckull yHusepcumem, 2. BapHa, Gonzapus

Hear padoTsl — pazpaboTKa aganTOreHHOTO HANWTKa HAa OCHOBE MOJIH(EHOIBLHOIO KOM-
IUIEKCa aHTHOKCHIAHTHOM aKTUBHOCTH, OIITUMH3MPOBAHHOTO 110 OnogocTynHOCTH. MaTepHuasbl
W MeToabI HccaenoBanusi. ViccaeqoBannue BBIITOJHEHO HA OCHOBE MOJH(EHOIBHOTO KOMILIEKCa
aHTHOKCUAAHTHON akTtuBHOCTH: auruapokseprernHa (JI'K) (3kctpakt Jlayckoil JTHCTBEHHHIIBI
(Larix gmelinii) ¢ maccosoit noneit JII'’K He menee 97,0 %) u ¢purosxcTpakToB Lonicera caerulea L. n
Beta vulgaris L. ssp.vulgaris, TOTy4eHHBIX B YCIOBHAX HCCIEIOBATEILCKOW JTA0OPaTOpUH Ka-
¢denpsr «Ilumesbie u ouoTexHotorum» OIAOY BO «HOYpI'Y» (HUY). [list moBBIIEHUS pac-
TBOprUMoOcTH u 6nogoctynHocTH [AI'K ncnomip3oBanocs ynpTpa3BykoBoe Bosaeicteue (Y3B), mo-
3BOJIsIIOIIEE OOecreunTh ycioBusi HanocTpykrypuposanus JII'K B pexume 20 + 2 k[ ¢ nHTEH-
CHUBHOCTBIO n3nmyueHust 10 100 Br/cM?, MOIIHOCTBIO Bo3zeHcTBHs 630 Bt IIpU TEMIIEpaType He
6oniee 55 °C, B Teuenune 20 MuH. OUTOIKCTPAKT MPEACTABIUT COOOM BOCCTAHOBJICHHBIE PACTH-
TeJIbHBIE SKCTPaKThl Beta vulgaris L. ssp.vulgaris u Lonicera caerulea L. B cooTHomenun 3:1,
coaepxxanneM 'K 0,1 % u maccoBoii noneit cyxux BemectB He MeHee 15 %. Conepxanue 'K
B roToBOM HamutTke cocTaBisio He MeHee 0,02 %. Pe3yabTaTbl. YCTaHOBJIEHO, YTO BOAHBIN
pactBop JAI'K BecbMa dyBCTBHTENEH K YIBTPa3BYKOBOW KaBUTammu. Mopdomorndaeckas CTpyk-
typa gactun AT'K pactBopa, oOpadoranHoro Y3 Obuia npubmmkena K chepudeckoit popme, ac-
THUIBI TIPY 3TOM XapaKTepU30BATUCH aMOP(HOH CTPYKTYpPOH, UTO MOJOKHUTEITHHO CKa3bIBACTCA Ha
pactBopuMocTH 1 6uonoctymHocTH. AOA B 1,74-1,98 pa3a mpeBbImaeT 3Ha4CHUS ATOTO ITOKa3a-
TeJSI I PAacTBOPOB, MOJyYEHHBIX HA OCHOBE MEXaHHMYECKOTO IMOJIX0Ma, YTO YKa3bIBaeT Ha II0-
BBIICHHYIO (U3UOJIOTHYECKYI0 IIeHHOCTh. HamuTOK, IMONyYeHHBII Ha OCHOBE CBEKOJBHO-
x)umosioctHoro skctpakra ¢ 0,1 % JKI' umen obinee copepkaHue OcTaHWHA U OCTKCAHTHHA,
54 £2 mr/100 r CB; obuiee coneprkanue heHOIBHBIX BellecTB — 194 + 4 Mr B niepecueTe Ha raj-
soByto kucioty. Ilotpednenue JII'K-HOro GUTOIKCTPAKTHOTO HAMUTKA 00YCIOBIMBACT H3MCHE-
HUE YPOBHSA Streptococcus 10 CTaTUCTUYECKH JOCTOBEPHO Ooiiee HU3KOro ypoBHs. HaGmonancs
casur 3HaueHud pH B nuamnasone ot 6,5 1o 7,5 en. npu HavanbHOM 3HaueHuu pH 5.5 + 6,0 en.
3akarouenune. KomMOMHAIMK BTOPHYHBIX METa0OINTOB (MONH(EHONIOB) B BUIE (PUTOIKCTPAKTOB
Lonicera caerulea L. u Beta vulgaris L. ssp.vulgaris u [II’K SBISIOTCS IEpCIIEKTUBHBIMA B TEX-
HOJIOTHH aIallTOTCHHBIX HAIMTKOB U MOAKPEIUICHUS TOMEOCTATHYECKUX MEXaHH3MOB C yda-
CTHEM MUKPOOHOTEHI YK€ Ha dTare IepopaibHOr0 OCTYIUICHHUS B OPTaHU3ME YeJI0BEKa.

Knrwouesvie cnosa: aoanmozenvl, MUKpoOuUoma, cneyuaru3uposanusie npooyKmsl NUMAaHusl,
AHMUOKCUOAHMHAS AKIMUBHOCb, OUOOOCMYNHOCND.

Crartbs BbinoIHeHa npu noagepxxke Ilpasutesnbcrsa PO (Ioctanosnenue Ne 211 or 16.03.2013 r.), coruiame-
Hue Ne 02.A03.21.0011 u npu ¢puHaHCOBOI MoAep:KKe rocyrapcTBeHHbIX 3aganmii Ne 40.8095.2017/BY (2017123-I'3)
u Ne 19.8259.2017/B4.
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