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Abstract. Propolis is a sticky resinous substance collected from buds, leaves, stems of wild
plants and processed by bees, which has bactericidal properties and which they use to seal cracks
in the hive, polish the walls of wax cells, embalm the corpses of enemies. The analysis of research
and publications gives grounds to conclude that Ukraine has not yet paid sufficient attention
to the conditions of propolis production. There are no devices and equipment to improve the
process of production of safe and high-quality propolis, which will meet the high requirements of
regulatory acts on the quality and safety of food products and raw materials. Currently, apiaries
use methods of collecting propolis, which require considerable human labor, are not economically
efficient, and the resulting product does not meet the quality requirements of market operators.
Therefore, there is a need to improve existing technologies for obtaining propolis, to improve
sanitary-hygienic conditions of production, to increase productivity and economic efficiency,
mechanization, and automation of the production process. The goal of our work was to develop
a new propolis collecting device. The work was carried out as a part of the dissertation research
at the Department of Standardization and Certification of Agricultural Products of the National
University of Life and Environmental Sciences of Ukraine during 2020-2021. A new propolis
collecting device has been designed and manufactured. The design of the device shafts and the
principle of mechanical cleaning of the grids from the propolis, laid down during its development,
can be used to develop highly automated lines for cleaning the grids. The use of the device in
industrial apiaries in countries with tropical and subtropical climates is possible by placing
the device in honeycomb storage, if available, or in a manufacturing area equipped with air
conditioning. For a good cleaning of the grids with propolis using the device, it is sufficient to cool
the grids at a temperature of +5 °C for 60-90 minutes, depending on the type of propolis. The
device can be used at apiaries in Ukraine and other countries where the production of propolis
from bee colonies is carried out using elastic grids. The use of the device ensures the production of
pure propolis without mechanical impurities, which meets the requirements of current legislation.
The developed device is patented, a patent Ne 139736 “Propolis collecting device”.
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Introduction.

Production in the field of beekeeping is
aimed at reducing human labor costs in the
technological process and thus increasing
profitability. At the same time, minimization
of the presence of human labor and human
contact with raw materials and products
minimizes the risks associated with deteri-
oration of sanitary-hygienic conditions of
production. The number of bee colonies
kept in the apiaries affects the number of
employees involved, the time spent on ser-
vicing one bee colony, the time devoted to
proper sanitary-hygienic conditions of pro-
duction, the rate of return in production.
Today, according to the Register of apiaries
in Ukraine (https://dpss.gov.ua/diyalnist/
reyestrividkritidani), 8% of apiaries keep up
to 10 bee colonies, 39% — up to 30, 24% —
up to 50, 20% —up to 100, 7% — up to 200,
2% more than 200. The apiaries with the
number of bee colonies from 100 can be at-
tributed to industrial apiaries, which is 29%
of the total number of registered apiaries in
Ukraine. Therefore, there is a need to devel-
op, research, and implement in production
of industrial and automated equipment for
the production and obtaining of beekeep-
ing products and propolis. The analysis of
research and publications gives grounds to
conclude that in Ukraine today not enough
attention has been paid to the conditions of
propolis production. There are no devices
and equipment to improve the process of
production of safe and high-quality propo-
lis, which will meet the high requirements
of regulatory acts on the quality and safety
of food products and raw materials.

Analysis of recent researches
and publications.

Propolis is a sticky resinous substance
collected from buds, leaves, stems of wild
plants and processed by bees, which has

bactericidal properties and which they
use to seal cracks in the hive, polish the
walls of wax cells, embalm the corpses
of enemies (mice, reptiles, etc.) (DSTU
4662:2006). Propolis as a raw material is
used in the food, pharmaceutical, and oth-
er industries (Karabas et al., 2020; Ozer,
2020; Safaei & Azad, 2020; Sahlan et
al., 2020;). In the temperate climate zone
in which Ukraine is located, honeybees
collect plant resins mainly from Populus
nigra L., Populus tremula L., Betula pu-
bescens L., which determines their chemi-
cal and physical properties. Subsequently,
bees transfer plant resins into the nest and
use them for sealing cracks or as a build-
ing material (Denis et al., 2011; de Groot,
2013; Isidorov et al., 2016; El-Guendouz
et al., 2019). The chemical composition
of propolis, specifically 344 chemicals
are identified to date in samples collected
by bees from Populus spp. and they de-
termine its value as raw material and the
use of this product by humans (de Groot
etal., 2014).

Obtaining propolis from bee colonies
is carried out today in two known ways:
a) by cleaning the elements of the hive
(frames, bee entrance, and inner covers);
b) the use of special tools (grids, grat-
ings, and collectors) for the accumula-
tion of propolis, considering the known
biological instincts of bees (Osipitan et
al.,2012; Lima et al., 2015, Okhale et al.,
2021). Cleaning the elements of the hive
is carried out with a hive tool and in our
opinion is an inefficient and expensive
way to collect propolis. Because during
cleaning, propolis gets mechanical impu-
rities: parts of bees’ exoskeleton, wooden
fragments of hive elements, wax.

In countries with tropical climates,
the production of propolis is carried
out using collectors of different designs
(de Ayala et al., 2019). The collectors are
based on the instinct of bees to seal holes
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and cracks to prevent pests and enemies
from entering the nest and restore the mi-
croclimate of the bee nest. Collectors In-
telligent Collector of Propolis (CPI), Pi-
rassununga, Marco Propolizador, Cuadro
Propolizador are made in the form of a
frame (cover) with openings of different
sizes and a way to increase these open-
ings as they are filled with propolis. The
productivity of propolis collection us-
ing collectors depends on many factors
and averages 600-1000 g of propolis
per month (Jonathan, 2015; de Ayala et
al., 2019). Cleaning of collectors from
propolis is carried out manually with a
knife, dismantling or without disman-
tling. From non-demountable collectors
(frames), workers cut propolis in special-
ly designated areas without automation
and mechanization of the collector clean-
ing process (Breyer et al., 2016).

The Campechano (Mexico) meth-
od of propolis collection or the Sarrafo
method (Brazil) involve the placement
of bars measuring 2 x 3 cm and a length
of 45 cm on both sides of the upper
body of the hive. Propolis productivity
is determined to be 960 g per year with
the cleaning of collectors every week
with a stainless steel knife (Lima et al,
2015; de Ayala et al., 2019).

Ra’ed et al. (2008) proposed and in-
vestigated a modification of the hives of
the Langstroth system placing in the side
and rear wall metal sheets with slots of 4
mm with a distance between them of 10
mm. According to the results of the study,
propolis productivity was highest in the
sheets located in the side part of the hive
and averaged from 91.92 to 96.60 g.

De Ayala et al. (2019) note several
disadvantages in the use of collectors. In
our opinion, among the main obstacles to
the adaptation of the collector use in tem-
perate climate zone are the formation of
gaps with significant size, which cannot

be used in countries with temperate cli-
mate due to cooling the honeybees’ nest;
the use of external collectors is accom-
panied by contamination of the product
with mechanical impurities carried by
wind gusts; the accumulation of propolis
in the temperate climate zone by honey
bees occurs in the second half of the bee-
keeping season, which coincides with the
preparation of bee colonies for the winter
and is accompanied by increased aggres-
siveness of bees; the formation of holes
in the constructions of hives will intensi-
fy the attack of bees and may lead to the
death of bee colonies.

The selection of propolis from bee
colonies in Ukraine and many countries
is also carried out using plastic gratings,
grids, and canvases. These tools are placed
above the nest of honeybees so that the
bees have access to them to deposit prop-
olis. Gratings and grids contain holes usu-
ally 1.6 mm wide. The grids and gratings
are frozen for cleaning and subsequently,
the propolis is knocked out or scraped
(Tsagkarakis et al., 2017; Bankova et al.,
2019; Mountford-McAuley et al., 2021).
Water is used to purify propolis from wax
and other mechanical impurities. Propolis
is frozen and crushed and then mixed with
water. Wax that has risen above the water’s
surface is removed, and propolis is dried
on metal sieves (Bankovskiy et al., 2009).
Solvent-based grid cleaning is not used
because the water solubility of propolis at
various temperatures ranges from 7% to
11% in ethyl alcohol from 50% to 70%, re-
spectively, which affects the quality of the
raw material and excludes certain uses (da
Silva et al., 2011; Sukhanova et al., 2014).

Sadovnik (1982) proposed a line for
obtaining propolis by cleaning canvas-
es. The line consists of the SIP-55 brand
machine, the SIP-up machine, the man-
ual toothed roller, the Veterok-3 vacu-
um cleaner, the TsKL-1 centrifuge, the
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OKS-030 hydro-press. This equipment
is not manufactured or sold on the mar-
ket, and fabric canvases are not used in
modern apiaries in Ukraine.

Polezhaikin et al. (2005) developed a
propolis collecting device from propolized
fabric canvases. According to their tech-
nology, propolis canvases covered by bees
are selected, sewn into a solid strip, wound
on the reel of the device and in the process
of cleaning cooled to -10 °C using a liquid
cooling agent. Tuktarov et al. (2017) pro-
posed a device for cleaning linen canvases
from propolis. The device is made in the
form of a mouthpiece for household power
tools, which involves cleaning the canvas-
es with knives mounted in it.

The disadvantages of these devices
are that the propolis contains mechan-
ical impurities of the canvas particles.
This affects the quality of the product
and requires additional time to clean it.

Thus, now, the apiaries are using
methods of collecting propolis, which
require considerable human labor, are
not economically efficient, and the re-
sulting product does not meet the quality
requirements of market operators. There-
fore, there is a need to improve existing
technologies for obtaining propolis, to
improve sanitary-hygienic conditions of
production, to increase productivity and
economic efficiency, mechanization, and
automation of the production process.

The goal of our work was to develop
a new propolis collecting device. In
order to achieve the goal, the following
tasks were set: a) to carry out research
on scientific publications, to perform
patent searches, to review catalogs of
leading manufacturers of equipment,
existing technologies and propolis
collecting devices; b) to develop an
experimental 3d model of the device;
¢) to make a prototype of the device
for the preliminary laboratory test; d)

according to the results of laboratory
tests, if necessary, to refine the 3d model
with the subsequent adjustment of the
prototype of the device (re-production).

Materials and methods.

The work was carried out as part of dis-
sertation research on “Scientific and tech-
nical support of the process and equipment
of propolis production” at the Department
of Standardization and Certification of Ag-
ricultural Products of the National Univer-
sity of Life and Environmental Sciences of
Ukraine during 2020-2021.

The analysis and synthesis of scientif-
ic information were performed using the
Torraco (2005) method using the Spring-
er scientific metric base and the Google
Scholar search tool. The patent search
was performed at our request by the pat-
ent-legal firm PRIMA VERITAS (https://
prima-veritas.ua). Catalogs of beekeeping
equipment manufacturers have been pro-
cessed: Thomas Apiculture, Lyson, Me-
lissa-93, ABB-100, PVIK Pavik, Civan,
Park Plus, ICKO, Bienen-Voigt & Warn-
holz, Giordan Srl, Logar, Prestige Stain-
less, Boutelje Products, Dadant, Maxant.

The focal object method was used
to develop an experimental device (ver-
sion 1.1). The essence of the method
is to transfer the features of random-
ly selected objects to the object being
improved (Krupa & Lytvyn, 2016).
The focal object in the development of
the device was a machine for cleaning
the painted canvases proposed by Sa-
dovnikov (1982) — SIP-up.

The device was modeled using the
COMPAS-3D v19.0.16 software by solid
modeling method (Requicha, 1980; Requi-
cha & Voelcker, 1982) with subsequent
preservation of the device modeling results
into files for 3d printing (format: *.stl) and
laser cutting of metal (format: *.sdr).
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Making an experimental model of
the device. The framework of the device
was made of profiled square metal pipe
measuring 15 x 15 x 1.8 mm. The pipes
were connected by manual arc welding
using a Paton VDI-MINI 150 DC weld-
ing inverter. Subsequently, the frame-
work was covered with metal sheets
0.45 mm thick and painted. The sheet
metal was attached with aluminum riv-
ets. A set of gear trains, a motor, and
shafts were mounted and installed on
a preparatory frame. The moving ma-
chinery, shafts, and motor were covered
with a metal casing made of sheet metal.

Making an experimental model of the
device. The framework and other ele-
ments of the device (version 1.2) are made
using additive technologies (3D printing)
(Lazebnyi et al., 2020). A strong ABS pro
polymer was applied to make the frame-
work. The protective chamber that comes
in contact with the product is made from
environmentally safe PLA plastic. The el-
ements of the built-up shafts of the device
were made of stainless steel in accordance
with the developed drawings with the use
of laser cutting of metal. The metal frame-
work of the device is made of steel with
holes for mounting a set of gear trains,
2 electric motors, two pairs of built-up
shafts, a protective chamber, and the de-
vice body and a handle.

The device was tested at the De-
partment of Standardization and Certi-
fication of Agricultural Products of the
National University of Life and Envi-
ronmental Sciences of Ukraine. Grids
covered with propolis and collected
from the authors’ apiary in Kyiv Oblast,
Ukraine were used to test the device
(version 1.1). Subsequently, 75 grids
covered with different types of propo-
lis from Ukrainian apiaries in a total of
24 oblasts of Ukraine were obtained for
testing the device (version 1.2).

Results of the research
and their discussion.

A review of the scientific literature
concluded that no industrial equipment
was produced for propolis production.
The catalog 2021 of BIENEN-VOIGT
& WARNHOLZ contains a proposal for
the implementation of new development
(device) for purifying plastic gratings
from propolis. The device offered by the
company is a plastic manual propolis
stamp (Propolis Stamp) from the grating.
The patent search conducted by the pat-
ent-legal firm “PRIMA VERITAS” testi-
fies that there are no useful models and
industrial prototypes of use in Ukraine
that would allow receiving propolis.

The general form and principle of shaft
operation of the machine were transferred
to the selected focal object to produce a
wave-shaped metal profile, the dimensions
of which were adapted to the given tasks.
The following criteria are met, which must
have the experimental model of the device:
a) will allow for the rapid cleaning of prop-
olis from the grids without further prepa-
ration; b) it will not contain rapidly worn
elements requiring additional financial
costs for the maintenance of the device;
¢) be mobile with the possibility of use in
different production conditions; d) can be
used at industrial and recreational apiaries;
e) excludes manual work on the cleaning of
propolis; f) is made of materials which do
not affect the chemical, physical, and me-
chanical properties of propolis; g) enables
reuse of the same grids in subsequent pro-
duction cycles; h) maintainable.

We did not consider the sol-
vent-based cleaning of the grids because
it affects the quality of the product. The
base was a mechanical bend of elastic
propolis grids with pre-cooling.

Device modeling. Propolis has in-
creased adhesion (gluing), which depends
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on temperature, a contact area of propolis
with the surface, pressure force and time.
The average value of the adhesion of
propolis in contact with steel is 2.29 J/m?,
while with glass —2.96 J/m?. The tests were
carried out at room temperature of 24 °C
with a specified load of 5 mN and without
delay between contact time and take-off
time. The work of propolis adhesion on
contact with glass (reference standard) and
the increase of the contact time to 60 s at a
temperature of 24 °C and a specified load
of 5 mN increases from 2.96 J/m? to 6.72
J/m?. The radius of contact at maximum
load was 36.06 + 17.14 um (Saccardi et
al., 2021). These physico-chemical char-
acteristics of propolis were considered in
the design of shafts (Nekrashevich, 2005;
Chursinov, 2006; Matin et al., 2016). The
contact time of propolis is directly propor-
tional to the work of propolis adhesion,
which was considered in the design of a set
of gear trains that transmit torque from en-
gines to the shafts.

An experimental model of the device
(Fig. 1), consisting of a metal framing on
which one pair of shafts was placed, has
been developed. The shafts are made in

such a way that the protrusions on one of
them enter the gaps between the protru-
sions of the other shaft, and the grid pass-
ing between them is mechanically bent
in a wave-like form. The torque from the
electric motor is transmitted to the shafts
through a set of gear trains. The shafts
rotate opposite each other and intake the
grid with propolis without the need for
additional supply thereof. The intake of
a grid by shafts is caused by a design of
shafts sheets proposed by the authors.
The motor, a set of gear trains, and shafts
are mounted in the metal framing of the
device and placed on a stand made of
metal quadrilaterals. The tray for grids is
inserted into the framing of the device by
horizontal movement.

As a result of modeling, an exper-
imental model of the device was de-
signed and subsequently manufactured
(Fig. 1 (A)).

The principle of device operation (Fig.
1). The device works as follows: propo-
lized grids removed from the honeybee
nest are cooled at +5 °C for 60-90 min
in a cooling chamber and are removed.
The operator places the tray in the tray

Fig. 1. Experimental Model of Propolis Collecting Device (version 1.1):
A — cut-away 3d Model of Propolis Collecting Device; B — lateral view of the
manufactured device; C — profile view image of the device.
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compartment and turns on the device. The
cooled grids are alternately inserted by the
operator into an opening located at the top
of the device. The rotating shafts bend the
grids in a wave-like form, so the propolis
is separated from the grids and crumbled
in the tray. The grids pass through the de-
vice and fall into the tray. The tray is in the
lower part of the device.

Preliminary laboratory tests of the
device (version 1.1) were performed by
cleaning the elastic grids from propolis
with pre-cooling. We have identified
several disadvantages of the experimen-
tal device (version 1.1). When modeling
and manufacturing the device, the need
to provide a protective chamber of the
shafts was not considered, which led to
the ingress of propolis into the mecha-
nisms of the device. The peculiarities
of propolization of grids by honeybees
are that the grid with propolis has a
front and back side. The bending of the
grid by a wave-shaped pair of the built-
up shafts of the device causes one side
of the grid to bend outwards and, at a
certain distance, the same side inwards.
This wave-like bending results in in-
complete purification of the grid from
the propolis during a cycle of passing a
grid through the set of device shafts. To
completely purify the grid from propo-
lis using the experimental device model
(version 1.1), the grid should be passed
through the device 2—-3 times.

Based on the results of the laborato-
ry tests of the experimental model (ver-
sion 1.1), we decided to improve the
device (Fig. 1). It has been determined
that the device model (version 1.1) needs
to be equipped with a protective shaft
chamber to limit the propolis ingress into
the mechanism of the device. Consider-
ing the results of laboratory tests of the
device (version 1.1), it has been deter-
mined that it is necessary to design and

manufacture a device with two pairs of
shafts arranged one pair under the other.
The elements of the second pair of built-
up shafts are arranged in such a way
towards the first one in order to ensure
the reverse bending of the same section
of the grid. Thus, the same part of the
grid that passes through the upper pair of
shafts and bends outwards and it bends
inwards as it passes through the lower
pair of shafts. In addition, we have iden-
tified the need to reduce the weight of the
device so that it can be moved more easi-
ly within production if necessary.

The main technical characteristics
of the device. Based on the modeling
results, a device for further testing and
evaluation of the effectiveness of design
solutions was constructed (Fig. 3). The
structural design of the built-up shafts
of the device (Fig. 2 (2)) consists of a
pair rotating oppositely to each other
and retracting the grid independently,
without the need to install addition-
al mechanisms for its supplying. This
approach in shaft design provides a
simplified design of the device and
minimizes elements that should be re-
paired and maintained in the future. The
grid covered with propolis as it pass-
es through the upper pair of the shafts
bends in a wave-shaped form and the
same section bends outwards and in-
wards when passing through the lower
pair of the shafts. This solution provides
improved cleaning of the grid, consid-
ering the bee ethology during the accu-
mulation of propolis in the grids that we
have observed. A set of gear trains and
motors provide a speed of the grid of 2.5
m/min. To reduce propolis contact time
with the shaft elements, rotation thereof
with the aid of motors and a set of gear
trains (Fig. 2 (1, 3)) is ensured at a speed
of 60 m/min and this reduces the adhe-
sion work.
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To verify the effect of the shafts on the
grid mechanical condition, we conducted a
test with a passage of the grid through the
device shafts in 100 cycles and did not de-
tect visual mechanical damage. To avoid the
accumulation of propolis on shaft elements
and the possibility of cleaning the grids at
room temperatures (+20-25 °C), the ele-
ments of the built-up shaft were designed
so that the contact surface with propolis is
19.32% of the area of the elements in the
ratio to the grid area in the shaft zone. The
contact of one shaft element with the accu-
mulated propolis in the grid is 40 mm?. The
inlet and outlet openings of the device (Fig.
2 (4, 5)) are designed in such a way that, if
necessary, without disassembly thereof, it
makes it possible to clean the device shafts
from small amounts of propolis (>1 g cy-
cle). The noise level of the device when it
is idling is up to 72 dB. As a result of the
replacement of some metal constructions
of the device (Fig. 1) with plastic ones, we
have ensured the weight of the device with-
out basket — 8 kg, which ensures its mobil-
ity. The device is powered by a domestic
network of 220-240/50 V/Hz.

The device is equipped with a pro-
tective shaft chamber to prevent the in-
gress of the propolis fractions which are
cleaned from the grids into the mecha-
nisms of the device (Fig. 2 (8)). Use of the
device does not require additional con-
sumables, special preparation, adjustment
to start the operation. To minimize the
consequences of mishandling of the de-
vice, it was possible to turn on the reverse
rotation of the device shafts by turning the
switch in the reverse position. The main
part of the device case is arranged on a
plastic basket-stand in which propolis and
cleaned grids accumulate after passing
through the shafts of the device (Fig. 3).
The stand-basket is disconnected from the
main part of the device once it is filled or
when transportation is necessary.

This approach ensures the compactness
of the device as compared to the previous
solution (Fig. 1), which had a solid body of
the device. The device has a compartment
for a power supply cable from the network,
which can be closed for transportation
purposes (Fig. 1 (9)). The device can be
moved by means of a folding handle.

Fig. 2. Experimental 3D Model of Propolis Collecting Device (version 1.2):

1 — a set of gear trains; 2 — lower and upper pair of shafts, the protrusions

of which enter into each other; 3 — electric motor; 4 — propolis grid insert

opening; 5 — outlet; 6 — electric cable; 7 — switch; 8 — protective chamber;
9 — power supply cable compartment; 10 — metal framing
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Fig. 3. Experimental Model of Propolis Collecting Device (version 1.2):
A —3d Model of Propolis Collecting Device, general arrangement; B — profile
view image of the device; C — lateral view of the manufactured device

The operation principle of an im-
proved Propolis Collecting Device (Fig.
2). For cleaning the grids, it is sufficient
for the operator to place the device on a
stable surface at a convenient level for
laying the grids through an opening at
the top of the device. After the reliable
placement of the device, the operator con-
nects the device to the domestic network.
Cooled propolized grids are inserted one
by one into the device. A transparent win-
dow made of plastic is built in to evaluate
the filled tray. After the tray is filled, the
operator switches off the device and dis-
connects the upper part of the device from
the basket with cleaned grids and propolis
using a handle. Once the tray is cleaned,
the cleaning operation is repeated. In the
case of propolis adhesion on shaft struc-
ture, the shafts are cleaned with a metal
brush in the reverse motion of the shafts.

Therefore, the design of the device
shafts and the principle of mechanical clean-
ing of the grids from propolis, incorporated
in its design, can serve to develop highly
automated lines for cleaning grids. The use
of the device in industrial apiaries in coun-
tries with tropical and subtropical climates is

possible with the placement of the device in
honeycomb storages if available or in man-
ufacturing area equipped with air-condition-
ing. Minimizing the transfer time of prop-
olis grids after cooling to +5 °C from the
cooling chamber to the device and cleaning
contributes to the cleaning efficiency. For
a high-quality cleaning of the propolis grid
using the device, it is sufficient to cool the
grids at +5 °C for 60-90 minutes depending
on the type of propolis.

The developed device is patented, a
patent Ne 139736 “Propolis Collection
Device” and approved at 3 conferences
(Dvykaliuk & Adamchuk, 2020!, 20207
Dvykaliuk & Adamchuk, 2021).

Conclusions.

A new propolis collecting device has
been designed and manufactured. The
device can be used in Ukrainian apiaries
and other countries where the propolis
is obtained from bee colonies using elas-
tic grids. The use of the device makes it
possible to produce pure propolis with-
out mechanical impurities that meet the
requirements of the current legislation.
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The prospects for further research are
the production tests of the device and the
assessment of the influence of different
types (kinds) of propolis on the degree
of cleaning of the grids, whether or not
the shaft elements need to be periodically
cleaned, wear resistance of the movable
elements of the device (set of gear trains,
motor), convenience of use of the device in
different production conditions, and safety
precautions rating of the operators when
performing work with the device.
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Abstract. lMpononic — Kaelika cmoaucma pe4yosuHa, 3ib6paHa 3 6pyHLOK, aucms, cmeben
OUKUX pOCAUH | nepepobrieHa 60#0naMu, AKA MAE 6aKmMepuyuodHi enacmusocmi ma Ky 80HU
8UKOPUCMOBYIOMb 0418 3AKAEHOBAHHA WINUH Y 8YAUKY, NOAIPYSBAHHA CMIHOK 80CKOBUX KOMIPOK,
b6anb3amyeaHHA mpynie sopoeis. AHani3 docnidneHb ma nybnikayili dae nidcmasu 3pobumu
BUCHOBKU, W0 8 YKpaiHi 00 cb0200Hi He docmamHb0 nMpudinanu HanexcHoi ysazy ymosam eupob-
Huymaey nponosicy. BiocymHi npucmpoi ma 0671a0HaHHA 0418 YOOCKOHAAEHHA Mpoyecy 8UpobHU-
ymea 6esneyHo20 Ma AKiCHO20 nponosicy Kompuli 8idnosidamume 8UCOKUM 8UMO2AM HOPMA-
MUuBHO-NPAsosUX aKMie 3 AKocmi ma 6e3neyHocmi xap4osux NMPoOdyKMie8 ma cUpOBUHU. HUHI Y
naciyHUYybKUX 20cnodapcmeax 8UKopucmosytomsca crocobu 36opy npornosicy AKki sumazarome
3HA4YHUX 3ampam sOCbKOI Npayi, € eEKOHOMIYHO HE ePEKMUBHUMU, G OMPUMAHUl MpodyKm He
8i0nosioae suMo2am AKOCMI, AKi cMasaAAMbCA neped onepamopamu puHKy. Tomy 8UHUKAE Mo-
mpeba 8 yOOCKOHANEHHI iICHYHOYUX MexHO02ili 00epIHaHHA MPonosicy, MOKPAWEHHA caHimap-
HO-2i2iEHIYHUX yMOo8 8UpobHUYUMEa, 36inbuwieHHs MPOOYyKMUBHOCMi Ma eKOHOMIYHOI eghekmus-
Hocmi, MexaHi3auii ma aemomamusauyii npoyecy supobHuymea. Memotro Hawoi pobomu 6ysno
po3pobumu Hosuli npucmpili 0na 36opy nponosnicy. Po6oma nposodusnace 8 pAMKAX BUKOHAH-
HA ducepmayiliHo2o 0ocnioreHHsA nNpu Kageopi cmaHdapmu3ayii ma cepmugpikayii cinbcoKo-
2ocnodapceKoi npodykyii HayioHanbHo20 yHisepcumemy biopecypcis i npupodoKopucmyeaHHA
Ykpaitu» enpodosxc 2020-2021 pp. CKoHcmpyliosaHO ma 8ueomosaeHo Hosul npucmpili 0a1a
360py nponosicy. KoHCMpPYyKyia 8anig npucmporo ma nPUHYUN MexaHiyHoi 04UCMKU CimOoK 8i0
nponosicy, wo 3akaadeHi npu lio2o po3pobui Mmoxe cayeyeamu 04 po3pobKU 8UCOKO asmo-
Mamu308aHUX AiHIll 3 04UCMKU CIMOK. BUKOpUCMAHHA MPpUCMPOK0 HA MPOMUCAOBUX MACIKAX Y
KpaiHax 3 mponiyHUM ma cy6mponiyHUM KAiMamom MOMIuse 3 pO3MiUjeHHAM Mpucmpor y
CMIinbHUKOCX08UWAX 30 iX HaABHOCMI 60 y 8UPOBHUYUX MPUMILWEHHAX, Wo 3abe3neyeHi KOH-
ouyioHepom. [na AKICHOI 04UCMKU CiIMOK 3 MPONoaicoM 3 BUKOPUCMAHHAM MPUCMPOIO CimKU
docmamHbo oxon00umu npu memnepamypi +5°C npomsazom 60-90 x8 3anexcHo 8i0 murny npo-
nonicy. Mpucmpili moxce 6ymu sukopucmaHull Ha NaciYyHUYybKUux 2ocnodapcmeax YkpaiHu ma
iHWuUx KpaiH 0e ompumaHHaA nponosicy 8i0 60MconuHux cimeli 30iliCHIOEMbCA 3 BUKOPUCMAHHAM
enacmu4Hux cimok. BukopucmaxHsa npucmpoto 3a6e3neyye ompumaHHA Yucmozo 6e3 MexaHiy-
HUX 0OMIWOK npornosicy, ujo 8idnosioae sumoz2am YUHHO20 3aKkoHodascmea. Po3pobneHuli npu-
cmpili 3anamernmosaro nameHm Ne 139736 «[pucmpili a5 360py nponosicy».

Knrouoei cnoea: nponosic, npoyec o4uweHHs cimok, npucmpitl, akicme
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