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Abstract. Modern society is facing such problems of the 21st century as a pandemic,
environmental crisis, greenhouse gas emissions and so on. Therefore, functional nutrition
of people becomes extremely important, which is impossible without proper technological
processing with maximum preservation of all BAS, and reduction of energy consumption
in all industries. This in combination can strengthen social immunity and have a positive
impact on the economy.

Functional foods (according to the classification of the main plant functional
ingredients of Dr. Petrova Zh.0O.) include antioxidants based on table beets, carotene and
phytoestrogens based on soy.

One of the most pressing issues is the high-quality processing of vegetable raw
materials (colloidal capillary-porous materials) and improving the energy efficiency of
drying processes. An important task in the processing of vegetable raw materials by
dehydration is the preservation of biologically active substances.

We investigated the influence of drying parameters in order to maximize the
preservation of BAS in dried antioxidant and phytoestrogenic raw materials. As a result of
studies of drying kinetics, universal modes of dehydration have been developed: 60 °C and
energy efficient step mode 100 / 60°C for antioxidant and phytoestrogenic plant raw
materials, which maximally retain functional properties and allow to obtain high quality
dried products and food powders. The use of such modes allows to intensify the drying
process up to 40%.

Key words: energy efficiency, drying kinetics, functional products, antioxidants,
phytoestrogens

Actuality. The drying process is a complex set of interconnected processes of heat
transfer to the material through the boundary layer, the stage of heat transfer; phase
transformation, evaporation stage; transfer of moisture and heat inside the material, the

stage of heat transfer; transfer of moisture and heat from the surface of the material to the

environment through the boundary layer, the stage of heat and mass transfer, which is

15


mailto:bergelzhanna@ukr.net

"Enepzemuka i agmomamuxa'’, Xe6 2020 p.

realized by diffusion or molecular transfer, characteristic of the transfer of mass of steam
and inert gas; filtration or molar transfer under convection; of thermodiffusion, ie the
transfer of moisture under the influence of a temperature gradient, while the direction of
thermodiffusion of the mass flow density of the substance corresponds to the direction of
heat flux density.

Modern nutrition science considers plant raw materials / CCPM as vital products
because they are the main source of many biologically active substances. In Ukraine,
beans and vegetables are seasonal and therefore subject to processing. In addition to dry
matter, they contain from 25 % to 97 % water. During storage, they partially lose water
and vitamins, which adversely affects their metabolism and leads to spoilage. Therefore, it
Is important to seasonally process vegetables and fruits, which will preserve the most
biologically active substances with minimal energy costs for processing.

Processing of agricultural raw materials by existing drying methods for the
production of functional dry food products belongs to the complex energy-intensive
technological processes with increased requirements for the preservation of biologically
active substances in the final product. In this regard, in Ukraine it is advisable to develop
the direction of research and development of energy-efficient heat technologies for
processing food products into dried products and functional powders.

Analysis of recent research and publications. The kinetics of the drying process of
objects belonging to 2 groups of functional foods has been analyzed in this paper
(according to the classification of the main plant functional ingredients Doctor of
Engineering Petrova Zh.0O.) — these are antioxidants and phytoestrogens.

Antioxidant plant raw materials include vegetables and fruits, which contain in their
chemical composition such biologically active substances as carotenoids, dyes (betanine),
lycopene, vitamin E, ascorbic acid, organic acids, etc. Among the vegetables, that grown
in Ukraine, red beetroot occupies one of the first places due to the content of anthocyanin
dyes - betanine. Betanine degrades under the action of light, temperature, oxygen.

To date, scientists have proposed various methods of drying red beetroot to stabilize
the main red pigment. One way to improve the stability of natural dyes is the

encapsulation process, which creates a barrier between the base material and the medium.
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This barrier is formed by the auxiliary material (encapsulating agent), which protects the
encapsulated material, making the final product more stable. The subject of the study is the
encapsulation of the natural dye of red beetroot in combination with maltodextrin and
xanthan gum, using freeze-drying and spray drying [1].
Polish scientists conducted a study of convective drying with pre-osmotic treatment.
NaCl was taken as the osmotic agent [2]. Osmotic dehydration was performed in 5%, 15%
and 25% NaCl solutions for 30, 60 and 90 minutes, respectively. Dried at temperature 65
°C. According to foreign scientists, this temperature is considered optimal for drying fruits
and vegetables. The lowest value has a sample with a pre-osmotic treatment of 25% and a
holding time of 90 minutes. The best value of 83.7% is a sample osmotically treated with
5% NaCl and kept for 30 minutes.

Known methods of processing red beetroot are characterized by either high energy
consumption or cost of auxiliary materials, which increases the cost of the final product.

Soy contains a large amount of protein, fat and is considered the main supplier of
phytoestrogens. During processing it is necessary to develop such modes which would not
destroy all these components. Soybeans and other protein-containing legumes are considered
to be an environmentally friendly source of protein that is stably available and able to support
about 10 times more than the number of people in Japan who typically get protein mainly
from beef and pork [3].

Scientists from Korea (College of Agricultural and Natural Sciences and National
Institute of Plant Sciences) are studying the processes of drying soybeans using interval
drying [4]. One of the studies was that 25 g of raw soybeans were convectively dried at
temperatures of 35 °C, 40 °C and 45 °C, the speed of the coolant (dry air) was 3 m/s. The
total drying time was 600 minutes. Every 30 minutes, a change in the mass of the material
was recorded. The initial humidity was 22%, drying lasted until the residual moisture
content - 7.7%. As a result, such studies have shown that periodic drying gave a higher
rate of decrease in moisture content mainly due to the diffusion of moisture from the
center to the surface during the rest period. Thus, interval drying can help reduce the

energy consumption required for drying soybeans [4].

17



"Enepzemuxa i asmomamuxa’, Ne6 2020 p.

Also, according to the classification of Doctor of engeneering Petrova Zh.O., along
with soy a large amount of phytoestrogens contains rapeseed, which makes it no less
interesting object of study of the processes of drying of colloidal capillary-porous
materials.

Purpose of research. From the analysis of recent research and publications, the
question arises about the need to study the impact of technological parameters of the
processes of preparation and dehydration of vegetable raw materials on energy
consumption in the manufacture of dry food products. In particular: the process of
preliminary creation of phytoestrogenic (mixtures (1:1): soy-carrot; soy-beet; soy-sweet;
soy-spinach), antioxidant (mixture of red beetroot-tomato (3:1)), carotene-containing
(mixture of rape-carrot) (1:2)) plant compositions and the use of stepwise mode of
increasing the coolant temperature during drying.

Materials and methods of research. For this purpose, experimental studies of the
drying process of prepared raw materials at different temperatures on a convective drying
stand in a wide range of mode parameters were conducted, with continuous automatic
collection and processing of information about changes in mass, sample temperature using
the developed application "Sooshka", which allows calculations with construction of
drying curves [5]. The prepared mono-raw material and compositions were poured on a
mesh tray measuring 100x50 mm, which was placed on a barbell in the drying chamber.
Thermocouples were inserted inside the material to measure the temperature change of the
material during drying. Studies of the drying process were performed to the final moisture
content of the material W° = 4 %, because, as is known, the drying of materials to a
moisture content below 5% can significantly increase their shelf life in powder form. To
determine the current moisture content of the material, the samples were dried after the
experiment to a completely dry weight at 100...105 °C (GOST 28561-90 «Determination
of humidity by the method of drying to constant weight»).

Research results and their discussion. The main characteristic of antioxidant raw
materials based on red beetroot is the preservation of betanine in the processing of raw
materials. Preservation of betanine depends on the pH of the medium, the temperature of

the coolant. Since the pH of red beetroot is 6.0, at the stage of preparation of raw materials
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for drying by blending (combination of red beetroot with vegetable raw materials with
high acid content, in this case - tomato in different ratios) was created beet-tomato
composition 3: 1, which makes it possible to obtain the optimal pH value in the range of
3.91t0 4.0 [6].

Dehydration of vegetable raw materials, as mentioned above, is one of the most
important technological processes on which the quality of finished products depends. The
study of the Kinetics of the drying process of beet-tomato composition from the
temperature is presented in Fig. 1, a. The curves have a characteristic appearance for
colloidal capillary-porous materials. As the coolant temperature increases, the intensity of
the drying process of the composition increases. At a coolant temperature of 60 °C, the
duration of the process is 100 minutes, which is 1.8 times more than the temperature of
100 °C.

The effect of coolant temperature on the drying rate of the composition is presented
in Fig. 1, b. As the temperature rises, the material heats up more intensively and
accelerates the release of free moisture, as a result of which the first critical drying point is
moved. It shifts to the left and occurs later than in mild drying modes.

The initial humidity of the components is different, it is the highest in the tomato,
respectively, the drying time of which is 130 minutes, the drying time of table beets is 85

minutes, and the composition is 100 minutes.
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Fig. 1. Influence of coolant temperature on process kinetics drying (a) and on
speed of drying (b) red beetroot composition (3:1) 6 = 10 mm, at V = 3,5 m/s; Wkc =8
%; d =10 g/kg dry air:

1-60°C;2-70°C;3-80°C;4-100°C
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Fig. 2. The influence of the stepwise drying mode on the kinetics of the drying
process of the beet-tomato composition (3:1):

1-60°C;2-100°C;3-100/60°C;V =35m/s,5=10mm, d =10 g/kg dr.a

A stepwise drying mode was developed (Fig. 2), which shows that the drying process
Is intensified by 37.8% compared to the drying mode of 60 °C, and betanine remains at the
level of 95-97 %.

The composition of rapeseed-carrot without hydrothermal treatment and the
composition of soybean-carrot were selected ; soybeans; soy-sweet; soybeans-spinach
treated hydrothermally was selected for the study of phytoestrogenic raw materials. To
prevent oxidation of soy and rapeseed lipids, they were combined with vegetables.

Mixtures have not only phytoestrogenic properties, but thanks to pectin substances which
contain vegetables, also possess complexing properties [7].
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Fig. 3. Influence of heat-coolant temperature on drying kinetics (a) and heat-
coolant temperature on drying rate (b) of rape-carrot composition (1: 2) 6 = 10 mm
atV=3,5m/sec; W' =8 %; d = 10 g/kg dry air:

1-60°C,2-70°C,3-80°C,4—-100°C
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Studies of the effect of temperature, speed of coolant and layer of rapeseed-carrot
mixture on the kinetics of the drying process are shown in Fig. 3 a, b and 4 [7].

As the coolant temperature increases, the drying time decreases, in the temperature
range from 60 to 70 ° C it decreases by 8%, and further temperature increase from 70 to 80
°C reduces the duration by 25 %, and from 80 to 100 °C - by 16 % (Fig. 3.a) [7].

Increasing the heat-coolant temperature above 80°C leads to lipid oxidation and
partial destruction of carotenoids, as discussed earlier. Therefore, the effect of velocity and
layer of material on the quality of dried raw materials is investigated at the temperature of
the heat-coolant 70 °C (fig. 3,b) [7].

Drying of rapeseed-carrot mixture occurs during the period of falling drying speed
with preheating of the material. In the drying mode
t =70 °C; V = 3,5 m/sec; 6 = 10 mm the maximum drying speed is 11,5 %/min. The final

temperature of the mixture 78 °C [7].
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Fig. 4. The effect of heat-coolant temperature on the temperature change in the

middle of the layer of rapeseed-carrot composition 6 = 10 mm at V = 3,5 m/sec; W,." =
8 %; d =10 g/kg dry air:
1-60°C,2-70°C,3-80°C,4—-100°C

A study of antioxidant and phytoestrogenic raw materials showed that the greatest
influence on the drying kinetics and quality of the material comes from the temperature of
the heat-coolant [7].

The temperature change in the middle of the layer is 10 mm, as can be seen from Fig.
4, occurs more slowly at drying modes of 60, 70 °C and more noticeable growth is

observed at temperature increase to 80 — 100 °C [7].
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A very important step before drying is the preparation of raw materials for drying, which
includes pre-hydrothermal treatment of phytoestrogenic raw materials, during which anti-food
components are inactivated. The high drying time of pre-hydrothermally treated crushed
soybeans determines the relevance of the intensification of the process and the development
of energy-efficient drying regimes with maximum preservation of biologically active

substances of raw materials and high final quality of the dried material.
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Fig.5. Change in moisture content (a) and temperature in the middle of layer (b) of
mono-raw material and soy-sweet mixture at regime parameters:t = 60°C, v = 2,5 m/sec;
d =10 g/kg dry air, 6 =15 mm:

1 — sweet potatoes (Wy = 52 %), 2 — soy (W = = 62 %), 3 — soy-sweet mixture
(Wjy = 58 %)
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Fig.6. Change in the drying rate of mono-raw material and soy-sweet mixture (1: 1)
from the moisture content of the material. Mode parameters: t = 60 °C, V = 2,5 m/sec,
=15 mm, W°. =4 %; d = 10 g/kg dry air:

1 — sweet potatoes, 2 — soy, 3 — soy-sweet mixture
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The effect of the components of the composition on the kinetics of the drying process
was studied in soybean-vegetable compositions, where the vegetable component was sweet
potatoes.

Studies of the influence of components on the kinetics of the drying process were also
conducted on samples of soy-sweet mixture, using a vegetable component - Vietnamese
sweet potatoes, which were grown on soils in the Socialist Republic of Vietnam [8].

Forms of drying curves, fig. 5, characteristic of colloidal capillary-porous materials. The
use of high-temperature drying mode above 65-70 °C leads to the destruction of carotene
containing sweet potatoes, so it is advisable to use the drying mode at a heat-coolant
temperature of 60 °C (Fig. 5).

In the course of research conducted to intensify the drying process of pre-hydrothermally
processed crushed soybeans and stabilization of their fats, it was found that not only this is
achievedby combining soy with sweet potatoes. Vietnamese sweet potato, by its structural
properties, is an object with a long drying time. In order to dry it to the required final humidity
of 4-6 % it is necessary to spend 6 hours. 40min. From fig. 5 shows that when soybeans are
combined with Vietnamese sweet potatoes in a mixture with a component ratio of 1:1, there is
a significant reduction in drying time by 8 times and is 50 minutes relative to sweet potatoes.

Curves of changes in the drying rate from the moisture content of the material (fig. 6)
confirm the feasibility of developing a soy-sweet mixture (curve 3), characterized by higher
drying rates (maximum drying rate N = 1.45 %/min) for soybean mono-components (curve
2) and sweet potatoes (curve 1).

In order to intensify and energy efficiency of the process, stepwise drying regimes were
developed for soybean-carrot and soybean-spinach mixtures (the ratio of components in the
mixtures was as 1:1) 100/70°C and 100/60°C, respectively.

It is worth noting that the step mode 100/60°C was used for soy-spinach mixture,
because spinach is a more thermolabile material, the addition of which allowed to preserve
the nutrients of the original components, color and taste of the original components. [5].
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Fig. 7. Change in moisture content (a) and drying rate (b) of soybean-spinach
mixture under the influence of heat-coolant temperature 60°C and 100/60°C.
Mode parameters: 8 = 15 mm, W, =4 %; v = 2,5 m/sec, d = 10 g/kg dry air:

1-100/60 °C, 2 — 60 °C

Figure 7 (a) shows the change in moisture content of soybean-spinach mixture under
the influence of heat-coolant temperature 60 °C (curve 2) and 100/60 °C (curve 1). As a
result of development of the step mode of dehydration of phytoestrogenic mix on the basis
of soy and spinach there is an intensification of process by 21 % [5].

From the comparison of curve 1 and 2 of fig. 7 (b): the use of step mode 100 / 60 °C
allowed to increase the average process speed, the maximum drying rate Ny = 2.8 % /
min (curve 1 fig.7 (b)), which is 1.75 times higher than the mono mode 60 °C (curve 2, fig.
7 (b)) [5]

When studying the effect of the gradual change in coolant temperature on the drying
process of soybean-beet mixture (ratio of components 1:1, Wn = 75 %), the heat-coolant
temperature was reduced from the initial 100 to 60 °C when the temperature in the material
layer approached the allowable (60 °C). From the comparative analysis of temperature modes,
it is established: step (100/60 °C) change of temperature of the heat carrier at drying of soy-
beet mix allows to reduce drying time in comparison with a monotemperature mode [7].

During the study of the quality of phytoestrogenic raw materials, we chose a
combination of soybeans-carrots treated hydrothermally, rapeseed-carrots without hydro-
thermal treatment. Also studied compositions based on soybeans with pre-hydro-thermal
treatment, such as soybeans, soybeans, onions, soybeans, peas, soybeans-spinach,
soybeans-sweet potatoes, soybeans-carrots, chopped soybeans This raw material contains
a large amount of fats 20-40 %, which in the process of processing are oxidized and in turn
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destroy biologically active substances. By creating a composition, pre-hydrothermally
treated and crushed soybeans, the acid number is stabilized during drying. Therefore, the
effect of coolant temperature during drying was investigated by determining the change in
acid number. Thus, it was found that temperatures of 60 °C and 100/60 “C do not lead to
oxidation of fats of the studied raw materials, and during storage, the combined soy-based
powder is stored for 9-10 months [5].

Conclusions and prospects. The generalized analysis of the obtained data confirmed
that the temperature regime of 60 °C is effective and safe for biologically active substances
contained in antioxidant, phytoestrogenic and carotene-containing mixtures. The use of
stepwise drying mode 100 / 60 °C intensifies the drying process of antioxidant (37.8 %)
and phytoestrogenic mixtures (21 %), and also does not lead to deterioration of the quality
characteristics of the final product.

Thus, the universality of this step mode makes it possible to reduce energy costs for
convective drying and can be used in mass production of functional powders, which are an
available source of natural vitamins and minerals to strengthen human immunity during
epidemics and exacerbations of viral diseases. This is confirmed by the positive
conclusion of the Institute of Gerontology DF Chebotaryova National Academy of

Medical Sciences of Ukraine.
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YHIBEPCAJIbHI PEXKUMHM TEXHOJIOI'TYHOI MIEPEPOBKHA
KOJIOIJHUX KANIIJISIPHO-MMIOPUCTUX MATEPIAJIIB METOJ10OM
KOHBEKTUBHOI'O CYHIIHHSA
K. O. Ilempoesa, K. C. Cnooooanwx, K. M.Camoiinenko, B. M. Buwneecovkuii

Anotanisi. Cyuache cycninbcmeo 3imKHYI0Ch i3 makumu npooaemamu 21 cmonimms
AK namoemis, eKoN02iYHa Kpu3a, 6UKUOU napHuxkosux e2azie mowjo. Tomy cmae
HAO036UYALIHO 8ANCIUBUM (DYHKYIOHANbHE XApUyeaHHs JI00€l, sSKe HeModcauge 0e3
NPAaBUNIbHOI MEXHONIO02TYHOI nepepooKU 3 MakcumaivbHum 36epedcennsam ecix BAP, ma
3MEHUIeHHsl CHOMCUBAHHA eHepaii V 8CIX 2any3ax npomuciosocmi. Lle 6 komnaexci modice
RIOCUNUMU CYCRIILHUL IMYHImem ma NO3UMU8HO NIUHYMU HA eKOHOMIKY.

o ¢yukyionanbnux npoodykmie xapyysanHs (3a Kiacu@pixayiero 0CHOBHUX POCIUHHUX
@yukyionanvrux inepedienmis 0.m.H. K. O. [lempoeoi) 8i0HOCAmMbCA AHMUOKCUOAHMHI HA
OCHO8I CMO1068020 DYPAKY, KAPOMUHOBMICHI ma himoecmpo2erHi Ha OCHOBI COl.

OOHUM i3 HAUAKMYILHIWUX NUMAHb € BUCOKOSKICHA NepepoOKa pOCIUHHOT CUPOSUHU
(KOI0iOHI KaniisgipHo-nopucmi mamepianu) ma NOKPAWEHHS NOKA3HUKIE
eHepzoepexmusHocmi  npoyecié cywlinHa. Baogscnusum  3aedamnsm  npu  nepepoobyi
POCIUHHOT CUPOBUHU MEMOOOM 3HEBOOHEHHS € 30epexcenHs O0I0N02IYHO aAKMUBHUX
PEeUOBUH.

Hamu 6yno oOocnioxceno 6naug pexcumMHux napamempis CYWiHHA 3 Memoro
MakcumanvrHoz2o 36epedicennsi BAP y sucyweniii anmuokcudaumuiu ma Qimoecmpo2eHHiti
cuposuti. Y pesynomami NnposedeHUx O0O0CNi0ONCeHb KIHeMUKU CYUIHHA, pPO3POOIEeHO
VHigepcanbHi pedxcumu 3HeeoOHeHHs: 60 °C ma eHepeoephekmusHuil CMyneHesuil pedcum
100/60 °C onsn ammuoxcuoawmuoi ma GimoecmpocenHoi pocauHHOL CUposuHU, SKI
MAKcuManvHo 30epieaioms (QYHKYIOHANbHI G1ACMUBOCME MA O00380JIA10Mb OMPUMAMU
BUCOKOAKICHY CYUeHy NPOOYKYII0 ma Xapuosi nopouwku. 3acmocy8aHts MaKkux pexicumis
00380.5€ inmeHcughixysamu npoyec cyuiints 0o 40 %.

KuawuoBi cioBa: eunepzoegpexmuenicmes, kKinemuka cywiinHa, @QYHKUIOHATbHI
npoOOyKmu, AaHMmuoOKcuoanmu, himoecmpozenu
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YHUBEPCAJIBHBIE PEKUMbBI TEXHOJIOTUYECKOW MEPEPABOTKH
KOJUIOUJIHBIX KAIMAJIJISPHO-IIOPUCTBIX MATEPUAJIOB METOJAOM
KOHBEKTUBHOH CYIIKH
K.O. Ilempoesa, E. C. Cnobooaniwk, E. M. Camoitnenxo, B. M. Buwneeckuii

AnHotaums. CospemenHoe 00wWecmeo CMOJIKHYI0Ch ¢ makumu npooaemamu 21
8eKa, Kak NaHoemus, 5KOJ0SUHEeCKUll KpPU3UC, 6blOPOCbl NAPHUKOBBIX 2a308 U M.O.
Ilosmomy cmanoBUmMCs 4pe38bluAUHO  BANCHLIM (QYHKYUOHAIbHOE Numanue Jaooell,
KOmMopoe  HEeBO3MOJCHO  6e3  NpAGUIbHOU  MeXHOJI02U4ecKou  nepepabomku ¢
MaxkcumanvHolM coxpanenuem eécex BAP, u ymenvuenus nompebienus suepauu 60 6cex
ompacaiax NPOMBIUAEHHOCMU. OMO 8 KOMNIEKCe MOMCem YCUIUmMb 00ujecmeenHblll
UMMYHUMeEmM U NOA0ACUMENLHO NOBTUAMb HA IKOHOMUKY.

K @yuxkyuonanvnoim npooykmam numauusi (no Klaccuguxayuu  OCHOBHBIX
pacmumenbHulX (QYHKYUOHANbHBIX uHepeouenmos o.m.H. XK. O. Ilempoeoti) omuocamcs
AHMUOKCUOAHMHbIE HA  OCHOBE  CMOJIOBOU  CBEKIbl, KApoOmuHocooepicawjue U
@umoscmpozenHvle Ha OCHOBE COU.

OOHuM U3 CcamMblX aKmMyaibHblX BONPOCO8 ABNAEMCS  BbICOKOKAYECMBEHHAS
nepepabomka pacmumenbHo20 Colpbs (KOLIOUOHbIE KANUWIIAPHO-NOPUCTIbIE MAMEPUAIbL)
u yayuuieHue nokazameneli 2Hep203@pdekmusHocmu npoyeccos cyukuy. Bascnoii 3adaueii
npu nepepabomke pACMUMENbHO20 CbIPbs MEMOOOM 00€360H4CUBAHUS  SABTISICMCS
coxpaHenue OUo102u4ecKu aKmusHuIX 8eujecms.

Hamu Ovino uccnedosano 6ausiHue pedCUMHbIX NApaMempo8 CYWKU ¢ Yeabio
MaxkcumanvHo2o — coxpanenusi BAP 6 ewicyuieHHOM — AHMUOKCUOAHMHOM U
@umoscmpozenHom colpve. B pezynbmame npogedennvix ucciedo8anuil KUHEMuKY CyuKu,
paszpabomansl yHUBepcaibhvle pedxcumbl 0bezgoxcusanusi: 60 °C u snepeosppexmusnbiii
cmynenuamolti  pedcum  100/60 °C 011 anmuokcuoaHmuoz2o u GumodICmpoeHH020
pacmumenbHo20  Cbipbs,  KOMOpble  NO36OJAI0M  MAKCUMATbHO — COXPAHUMDb
(DYHKYUOHAIbHBIE CBOUCMBA U NOLYYUMb BbICOKOKAUECMBEHHYIO CYULEHYI0 NPOOVKYUIO U
nuwesvie nopowku. llpumenenue maxkux pedxircumos no380Js1em UHMEHCUDUYUPOBAMD
npoyecc cyuku 0o 40 %.

KuarwueBble cioBa: snepzorphexmuenocms, Kunemuka CywiKu, QYyHKyuoHa1bHblE
npPOOyKmvl, AHMUOKCUOAHMBL, (PUMOICMPO2EHbL
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