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Abstract. The production of fodder from ecologically clean raw materials is an effective way of increasing the volume
of fodder while reducing the economic costs of their production. The use of natural feed additives in feed improves
their consumption. Innovative engineering in the technology of production of feed additives is carried out through
the improvement of the technology of feed additives using fruit and vegetable raw materials. At present, sufficiently
large stocks of fruit and vegetable raw materials are permanently accumulated in Ukraine, which are insufficiently
used in fodder production. At the same time, improving the consumption and increasing the efficiency of the use
of feed, as well as obtaining the maximum livestock productivity is increasingly ensured by the use of natural feed
additives in the composition of feed. That is why the production of fodder from ecologically clean raw materials,
as a transition to alternative technologies, is one of the most effective ways to increase the volume of fodder with
a decrease in the economic costs of their production. Today, there is no such practice in private households. The
inclusion of fruit and vegetable raw materials in feed formulations is relevant for improving their quality. The aim of
the work was to expand the range of animal feed and to improve the production technology of extruded feed mixture.
The laboratory and analytical method was used in the work. The authors presented the technology, which consists
in preliminary preparation of raw materials: cleaning, grinding, dosing according to the composition of the recipe,
mixing and special processing to improve technological properties and increase feed value with processes: pre-
mixing,aging and extruding the mixture, cooling and grinding the product depending from the purpose of feed.The
results canbe usedtoimprove the technologyforthe production of nutritious feed foranimals and provide more farms
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INTRODUCTION
Innovation is the process of applying advanced tech-
nologies, products, or the result of study in the form
of new methods, products, technological processes, etc.
Innovative engineering in the technology of production
of feed additives is carried out through the improve-
ment of the technology of feed additives using fruit and
vegetable raw materials, aging and extrusion of feed
mixtures according to the composition of the recipe,
cooling and grinding of the extrudate.

Quite large stocks of fruit and vegetable raw ma-
terials are constantly accumulating in Ukraine, which
are still insufficiently used in fodder production. At the
same time, improving consumption and increasing the
efficiency of feed use, as well as obtaining maximum
animal productivity is increasingly ensured by the use
of natural feed additives in the composition of feed.
That is why the production of fodder from ecologically
clean raw materials, as a transition to alternative tech-
nologies, is one of the most effective ways to increase
the volume of fodder with a decrease in the economic
costs of their production. Today, private households do
not have technologies for extruding a mixture of grain
and fruit and vegetable raw materials as a natural, eco-
logical and safe feed for fattening animals.

In order to improve the nutrition of animals and im-
prove the quality of feed, including in private farms of
the population, it is important to add fruit and vegeta-
ble raw materials to the recipe composition of the feed.

To ensure the successful development of highly
productive animal husbandry, it is necessary to con-
stantly expand the raw material base and the range of
products of compound feed production [1].

Feed additives are used to balance feed rations due
to the lack of certain nutrients,improve the consumption
of basic feeds, increase the digestibility and assimila-
tion of feed nutrients, and are used as prevention of the
stressful state of farm animals, etc. [2; 3]. The main feed
additives include non-protein nitrogenous substances,
energy, mineral, vitamin substances, as well as antibiot-
ics, probiotics, enzymes, antioxidants, organic acids, etc.

The methods of production of feed additives are
different and depend on the enterprises that produce
them and on the physical and technological proper-
ties of the raw materials. The preparation of additives
for introduction into compound feed takes place along
separate technological lines depending on the variant
of the technological process, for example, minerals, vi-
tamin substances, antibiotics, probiotics, enzymes, an-
tioxidants, organic acids are introduced into the com-
position of premixes along the lines of the same name;
supply to production - along the supply line of protein
and mineral raw materials [4-6].

The purpose of the work is to expand the range of
compound feed for animals by improving the tech-
nology of extruding a mixture of grain raw materials
with fruit and vegetable components. Methods of de-
termining the physical and technological properties of
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compound feed components. Sampling and separation
of the weight from the extruded mixture was carried
out in accordance with DSTU ISO 6497:2005 “Feed
for animals. Sampling methods” (ISO 6497:2002, IDT)
and DSTU ISO 6498:2006 Animal feed. Preparation of
samples for research (ISO 6498:1998, IDT), which were
adopted to replace GOST 13496.0-80 “Compound feed,
compound feed raw materials. Sampling methods”.

The modulus of grain size was determined based
on the results of studying the residues on sieves (GOST
13496.8-92). For this, a laboratory classifier and sieves
with round holes with a diameter of 5.0 were used; 4.0;
3.0; 2.0; 1.0 mm. A sample weighing 100 g was taken
from the sample of the crushed product. It was then
sifted on a laboratory classifier for 5 minutes. Residues
from each sieve and collection bottom were weighed
on PS/X2 “Radwag” scales with an accuracy of 0.01 g.

The coarseness module (M) of the crushed product
is determined by the formula:

d1P14 daPy++dyPy I diPi

M= 100 - _100 ! (1)

where d, is the average size of the holes of two adjacent
sieves,mm; P, —fraction massyield (residue on eachsieve),
%; n is the number of fractions into which the weight is
divided. The degree of crushing of root crops was deter-
mined in the same way as for grains. But considering that
chopped vegetables have low flowability, the technique
is slightly different. Determination of the dispersity of
pulp (the VNIIICOP method). The size of the particles
and their number are determined using a sieve analysis

Equipment: a set of metal sieves with perforations
from 5 to 3 mm; chemical beaker for 300 ml; technical
scales for 200 g; kapron sieve No. 18.

MATERIALS AND METHODS

From the average pulp sample, after thorough mixing,
weigh 150 g in a chemical beaker on technical scales.
Blot with paper towels to remove residual moisture. A
set of sieves is collected so that their perforation grad-
ually decreases. A kapron sieve is put on the lower sieve
with a perforation of 3 mm from the lower side. Pour
water almost to the top in a glass with a sample, stir
gently and pour the mixture onto the top sieve. The
pulp is slightly leveled on the surface of the sieve and
the entire set of sieves with perforations of 5.0, 3.0 mm
and kapron mesh, without disassembling, is brought to
the water tap under a calm stream of water. Washing
is carried out for 5 minutes, slowly rotating the sieve
so that the entire mass on the sieve is evenly washed
with a stream of water. After washing, pulp particles are
carefully collected from each sieve into a napkin made
of two layers of gauze and squeezed by hand until the
release of water stops. Then each fraction is careful-
ly collected with gauze on filter paper, soaked on both
sides with filter paper and weighed on a technical scale
with an accuracy of 0.1 g.
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RESULTS
Fruit and vegetable crops are used to improve the
taste and nutritional qualities of feed. As experimen-
tal samples, we selected root vegetables of standard
quality: table beet, table carrot, parsnip, potato, fruit:
grape pomace and extruded products from their mix-
tures with grain crops. The organoleptic evaluation of
fruit and vegetable crops revealed full correspondence
of the characteristics of these plants to certain species.
The physical properties of fruit and vegetable cultures
indicate the possibility and favorable conditions for
their use at all stages of the technological process [11].

Cleaning of grain raw materials
Grinding

Dosage

An analytical review of the literature on the study of the
assortment, nutritional value of compound feed and
means for improving the taste of feed [1-3; 6],as well as
research on the physical and technological properties
of fruit and vegetable raw materials - table beets, car-
rots, parsnips, potatoes [11] testify to the possibility of
using these plants in the production of feed additives.
That is why the next stage of the work was the improve-
ment of the technology for the production of feed ad-
ditives using fruit and vegetable raw materials - beets,
carrots, potatoes, parsnips and grape pomace (Fig. 1).

Cleaning of grain raw materials
Grinding

Dosage

Mixing

Extrusion

Cooling

Grinding

Sifting

Storage

Figure 1. Block diagram of advanced extrusion technology

One of the stages of studying the process was ex-
trusion in laboratory conditions of UNUS on a Ukrain-
ian-made KMZ-2M press-extruder. Research was also
conducted on a PEK-40x5B laboratory extruder at the
National University of Food Technologies [7].

The grain was crushed on a hammer crusher (brand
DM-03), using sieves with different hole diameters (6.0,
4.0,3.0 mm).We obtained a product with different grind
size and different granulometric composition.Vegetable
components were cleaned from soil and other impuri-
ties by sorting and washing. Mixtures with the addition
of vegetable components to the grain in their native

form were created by hand, by mixing different ratios
of components. The product was fed into the extruder
manually and with the help of a vibratory feeder. During
the extrusion process, the readings of the ammeter and
thermometer were recorded and the time was recorded.
After extrusion, the product was cooled at room tem-
perature and relative humidity of 60%. After cooling,
the product samples were packed in a separate her-
metic container, part of which was previously crushed.

Our improved technological scheme for the pro-
duction of feed additives using fruit and vegetable raw
materials is presented in Figure 2.

Final
Product

Figure 2. An improved technological scheme for the production of extruded feed additives using fruit and vegetable
raw materials: 1 - bulk bunker; 2 - transporter-noria; 3 - storage hopper; 4 - dispenser; 5 — magnetic catcher;
6 — hammer crusher; 7 - mixer; 8 — conveyor; 9 - root crop washer-shredder; 10 — hopper-dispenser of crushed root
crops; 11 - extruder feeder; 12 — extruder; 13 - cooler; 14 - sifter
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The production of a high-quality product at a
large-tonnage production involves preliminary clean-
ing of grain raw materials from foreign impurities on
a two-chamber pneumatic separator CA-4, with a ca-
pacity of up to 6 t/h, which does not require connec-
tion to the power grid, because it works due to the flow
of air created by the crusher. Next, the grain is sent by
pneumatic transport for grinding on the DKR-5D ham-
mer crusher with a capacity of up to 5 t/h. The required
grinding size is determined by the sizes of the sieve
holes on the crusher.
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The crushed productisunloaded by pneumatictrans-
portintoa3-tonsuper-dosinghopper,andthendosedinto
a mixer to create a mixture of the required composition.

Cleaning of root crops - table beets, carrots, pars-
nips, potatoes from extraneous impurities takes place
on the CSC-5 installation (Fig. 3), which simultaneously
cleansand grinds raw materials.Before starting work, the
bath is filled with water. The necessary level of water in
the bath is maintained by a drain nozzle located on the
conveyor casing. The rotating movement of water in the
bath is created by an impeller fixed on the auger shaft.

1 - Frame

2 - Transporter-stone catcher
3, 6,10 - Electric motors
4 — Water sprayer

5 - Casing

7 - Ejector

8 - Shredder

9 - Shredder cover

11 - Sink auger

12 - Bath

13 - Impeller

14 - Luke

15 - Water supply valve
16 - Auger drive pulley

Figure 3. CSC-5 vegetable chopper

The root crops loaded into the bath are suspended
under the action of the rotating water flow, picked up
by the auger and sent to the chopper. Partially washed
roots and tubers in the bath are additionally washed
with a jet of water in the auger housing. Stones and
other heavy objects fall to the bottom of the tub and
are thrown by the impeller into the conveyor-stone
catcher. After cleaning, the root crops are chopped with
horizontal knives and sent to the lower disk, where they
are finally chopped with vertical knives. To obtain fine
grinding, the product is additionally passed through a
tray. The crushed product is discharged through the tray
using the blades of the lower disc.

Cleaning and grinding of grain is carried out using
the modes that are given in the “Rules for the organiza-
tion and management of the technological process of
the production of compound feed products” [9].

The raw material prepared in this way is fed into
the periodic weighing doser, where it is dosed in the
specified ratios. The dosed mixture enters the mixer,
where the components are evenly mixed, then it is fed
to the 5-ton hopper for aging before extrusion.

The mixture of crushed grain and wet components
is fed to the KMZ-2M extruder or another brand, with
a grain processing capacity of 380 kg/h. The resulting
product is cooled in a vertical or horizontal cooler to a
temperature that does not exceed the ambient temper-
ature by more than 15-18°C, if necessary, it is crushed
on hammer crushers and sifted on separators using
sieves that provide the required size prescribed by the
standard. Extrusion and cooling of the mixture is car-
ried out using the established modes “Rules of organi-

zation and management of the technological process of
compound feed production” [10].

We calculated the cooling process of the mixture of
extruded grain with fruit and vegetable raw materials
after processing in KMZ-2M and PEK-40x5B extruders.

Output data: temperature of the mixture at the exit
from the extruder, Q1=120°C; moisture content of the
extruded mixture, W1=11.0%; productivity of the KMZ-
2M extruder for wet product G1=430 kg/h; PEK-40x5V
extruder for wet product G1=30 kg/h; number of ex-
truders - 1 pc.; temperature of the extruded mixture af-
ter cooling, 02=28°C; moisture content of the extrudate
after cooling, W2=10.0%; air temperature, t1=15°C; rel-
ative air humidity, 91=67%; exhaust air temperature,
t2=25°C; relative humidity of exhaust air, 92=40%.

The amount of moisture that evaporates during
cooling of the extruded mixture:

_ _W2_ o) ke
w=61(wi-2-w2)% (2)
for KMZ-2M:
_ 100 _ kg
w=430(110-32-100) = 482, (3)

for PEK-40x5V:

w=30(1L0-22-10,0) = 03332 (4)

0

The average performance of the extruder on the dry
mixture:

1w ke
G2=61-Ww,2 5)
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for KMZ-2M:

G2 =430 - 4,8 = 42522, ©6)
for PEK-40x5V:

G2=30-033 = 29,672, 7)

The amount of heat introduced into the cooling
unit by the hot mixture:

anp = (57) - €(01 - Q2),2

of evaporated moisture. (8)

The average specific heat in the mixture is 1.927J/
(kg-degree):

for KMZ-2M:
— (2232). — = LI4
qup = ( = ) 1,927(120 - 28) = 15704 ;2
of evaporated moisture, 9)

for PEK-40x5V:

29,67

_ (2987 . _ = LIA
qnp = (0'33) 1,927(120 — 28) = 15939 -

of evaporated moisture. (10)

The difference between the amount of heat intro-
duced into the cooler together with the extruded mix-
ture and its amount removed from the cooling unit:

A cool = qup + (Q1 — qH.cep),%

of evaporated moisture, (11)
for KMZ-2M:
Aoxn.= 15704 4+ (120 —0) = 15824,:—;
of evaporated moisture, (12)
for PEK-40x5V:
A cool = 15939 + (120 — 0) = 16059,:—;
of evaporated moisture. (13)

According to the I-d diagram of moist air, we deter-
mine the specific air consumption for cooling the ex-
truded mixture, which is |=555 dry air/kg of evaporated
moisture.

Total weight consumption of air for cooling the ex-
truded mixture:

L=1-w% (14)
hr
for KMZ-2M:
L =555-48 = 26642
hr

for PEK-40x5V:
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L =555 %0,33 = 183 ’;—j’ (16)

Volume flow rates of moist air at the entrance to
the cooling unit:

3

Vin =L Vo, (17)
for KMZ-2M:
Vin = 2664 0.8421 = 2243, (18)
for PEK-40x5B:
Vi = 183 0.8421 = 154, (19)

at t1=15°C, p=67 %, V0=0.8421 m>/h of dry air.
The amount of air at the outlet of the cooling unit:
for KMZ-2M:

Vout = 266409727 = 2591, (20)
for PEK-40x5B:
Vout = 154+ 0.9727 = 150, 21)
at t1=25°C, 0=40%.
Specific air flow in the cooling unit:
for KMZ-2M:
m3
2243 _ h -
w30 = 5.22 . of mixture, (22)
for PEK-40x5V:
m3
154 _ T i
0 = 5.13, p of mixture. (23)

According to the above calculations, the specific
air consumption in the cooling unit should be 5.1-5.2
(m3/h)/kg of the mixture.

At the final stage of production, the finished prod-
uct is checked in magnetic separators for the presence
of metallomagnetic impurities, weighed on automatic
scales and sent to packaging and storage. It is also pos-
sible to use a feed additive as a raw material for the
production of compound feed for farm animals.

In order to find out the behavior of vegetable raw
materials in the mixing process, we conducted a study
to determine the effectiveness of the mixing process
based on the statistical characteristics of the mixtures
that included vegetable raw materials. Such a charac-
teristic is the coefficient of variation (heterogeneity)
of the distribution of the key component in the mix-
ture. Research has established that the coefficient of
variation of the distribution of the key component is
4.6...5.4%, which indicates a good distribution of the
key component - salt. Therefore, it can be concluded
that other components of feed additives are well dis-
tributed in the mixture.



The traditional technological scheme for the pro-
duction of compound feed involves the following main
lines: line of grain raw materials; film separation line;
a line of floury raw materials; line of loose herbal flour;
line of pressed and lumpy raw materials; line of fodder
products of food industries; line of meal; salt prepara-
tion line; chalk and other mineral raw material prepara-

1 - magnetic protection
2 - sifter

3 - crusher

4 - bunkers

5 - weight dispenser

6 - mixer

Kostetska et al.

tion line; a line for processing packaged raw materials
and a line for introducing premixes [10].

Based on the results of the conducted research, we
recommend introducing feed additives into the compo-
sition of compound feed at the meal line. The technolog-
ical line for the introduction of feed additives is included

in the technological scheme, which is shown in Figure 4.

meal line

waste
3

finished product

Figure 4. Technological diagram of the extruded raw material input line

Accordingtothe giventechnologicaldiagram (Fig.4),
feed additives are fed to the hopper, from where to the
sieve (2) to remove random impurities. For this purpose,
the installation of sieve frames No. 100 with hole sizes
of 10 mm diameter or No. 8 with cells of 8x8 mm size
is provided, which are used to separate random impu-
rities of large sizes. The passage from this sieve is sent
through the magnetic separator (1) to the overdosing
hoppers. Cleaning from extraneous impurities is carried

out using the regimes established by the “Rules for the
organization and management of the technological pro-
cess of the production of compound feed products”[10].

Basedonthefactthatthemacromoleculesoftheextru-
dates are packed rather loosely, cavities are often formed
between the molecules, into which water enters,and as a
result, the volume and degree of swelling increase. Phys-
ical indicators of mixtures of corn grain with vegetable
root crops of different concentrations are given in Table 1.

Table 1. Physical indicators of a mixture of corn grain with root vegetables depending on their concentration (n=3, P20.95)

Mixture of corn grain with root Volumetric el Angle of natural  Flowability, Swelling
vegetables mass, kg/m3 9 9 slope, degree cm/s coefficient
Beet
initial 637.1 4.17 32 22 -

B 0 (K)
2 extruded 138.4 8.53 414 37 3.23
()
S 55 initial 654.9 4.13 34.6 20 -
o .
g extruded 149.5 8.43 413 3.5 3.06
; initial 668.7 4.07 36.7 19 -
2 5.0
2 extruded 157.2 8.23 42.7 3.0 2.63
g initial 692.4 3.98 39.8 17 -
el 10.0
S extruded 198.3 7.42 432 2.7 1.73
2 5o initial 732.1 3.89 415 15 -
‘a':; ' extruded 240.8 6.07 438 2.5 1.53
§ initial 778.7 3.74 46.4 13 -
o 22.5

extruded 270.9 4.43 45.4 2.3 1.02
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Table 1, Continued

Carrot
initial 625.2 417 32,0 22

R 0(K)
" extruded 135.6 8.50 414 37 3.23
[T}
£ s initial 667.7 412 346 20 -
Q. .
g extruded 142.3 8.49 415 3.5 3.19
% o initial 700.4 406 36.2 19 -
g ' extruded 1525 8.43 426 3.0 228
g initial 700.4 3.92 393 17 -
< 10.0
E extruded 193.8 7.77 412 27 1.65
2 150 initial 733.1 3.83 424 15 -
£ ' extruded 245.2 6.65 43.9 25 1.34
£ initial 7743 3.73 459 13 -
S 225

extruded 258.5 456 452 23 1.05

Thus, in extruded corn grain with root vegetables,
the degree of swelling is 8.53 ml/g, while in the un-
treated form it is only 4.17 ml/g (Table 1).

Increasing the number of root vegetables in the
corn feed mixture reduced the swelling of the mixture.
Thus, the degree of swelling of the mixture with a con-
centration of components of 2.5%, depending on the
root crop, was 8.43-8.49 ml/g. In turn, increasing the
content of root vegetables to 10% caused a decrease
in the indicator to 7.40-7.77%, and 15% of vegetable
supplements reduced the degree of swelling to 6.07-
6.65%. Increasing the concentration of root vegetables
in the mixture to 22.5% reduced swelling to the level
of 4.43-4.56%.

Thus, the swelling of a mixture of corn grain
with vegetable root crops of different concentrations
showed that with an increase in the amount of the veg-
etable component, the swelling of the extruded prod-
uct significantly decreases, which indicates a decrease
in the ability of the mixture with high concentrations of
components to absorb water.

The angle of natural inclination in the raw mate-
rial was 32 degrees. An increase in the concentration
of vegetable components in the fodder mixture con-
tributed to a gradual increase in the angle of natural

inclination to 45-46 degrees. Extrusion helped increase
this indicator by 1-9 degrees. The parameters of the raw
mixture and the finished extrudate were equalized by
the amount of root vegetables at 22.5%, and the angle
of natural inclination was 45-46 degrees. In turn, with
an increase in the concentration of vegetable compo-
nents, the flowability of the products decreased. Signif-
icant changes were noted in the amount of swelling of
the material, which is directly related to the volumetric
mass. Thus, the coefficient of swelling of extruded corn
was 3.23.In the extruded mixture of corn and table beet,
as its concentration increased, the coefficient tended to
decrease from 3.06 at 2.5% content to 1.02 at 22.5%
content. On the other hand, in the extruded mixture of
corn with table carrots, with an increase in its concen-
tration, the coefficient of swelling tended to decrease
from 3.19 at 2.5% content to 0.97 at 1.03% content.

The technological scheme for the production of
compound feed provides for the installation of an ad-
ditional extrusion line for carrying out special heat
treatment of a mixture of grain crops and obtaining an
extruded feed mixture.

The technological indicators of processing a mix-
ture of corn grain with root vegetables in the extruder in
the pre-matrix zone of the extruder are given in Table 2.

Table 2. Technological indicators of grain-vegetable mixture processing in an extruder

Content and type Beet, % Carrot, %
o (K)
of vegetables, % 2.5 5.0 100 150 225 2.5 5.0 100 150 225
Productivity, kg/h 27 28 27 25 23 18 27 25 23 20 17
Extruder motor load 6.4 5.8 5.2 4.8 4.5 43 5.7 5.4 4.7 4.4 4.2
Specific electricity 117 102 94 93 95 115 104 103 98 105 120
consumption of energy, kWh/t

Temperature, °C 171 164 158 147 139 132 166 159 146 139 133

Productivity by adding 2.5% of crushed beets to
corn grain increased by 1 kg/h. When the concentration
of vegetables increases to 22.5%, productivity decreas-
es to 15-17 kg/h.

Ukrainian Black Sea Region Agrarian Science, 25(1), 44-52

The specific consumption of electricity when ex-
truding corn grain is 117 kWh/t, and with the addition
of fruit and vegetable raw materials it decreases by
2.5% to 102-104 kWh/t. The reduction process contin-



ues up to a concentration of 10.0% and is 93-96 kWh/t.
A further increase in the concentration of fruit and veg-
etable raw materials caused an increase in the specific
consumption of electricity to 115-120 kWh/t.

In general, the energy consumption for extruding
mixtures with carrots was higher than for the addition
of beets and differed by 2-5 kWh/t.

Thereisno significant difference in the extrusion pa-
rameters of mixtures of corn grain with carrots and beets.

CONCLUSIONS

The improved technology for the production of
fodder mixture consists in preliminary preparation of

Kostetska et al.

raw materials: cleaned, crushed, dosed according to the
composition of the recipe, mixing and special process-
ing to improve technological properties according to
the processes: pre-mixing, aging and extrusion of the
mixture, cooling and grinding of the product depending
on the purpose of the feed.

It was established that with an increase in the con-
centration of vegetable roots in the extruded mixture,
the physical properties of the feed improve, in particu-
lar, the volumetric weight of the mixture with a concen-
tration of vegetable roots up to 15% increases, with a
simultaneous decrease in the flowability and swelling
coefficient of the extruded mixture.
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AHoTauif. BupoBHMUTBO KOpMIB i3 €KOMOriYHO YWUCTOi CMPOBMHU € edeKTMBHUM CnocoboM 36inblieHHs 06EMIB
KOPMIB 3i 3MEHLUEHHSAM EKOHOMIYHMX BUTPAT Ha iX BUPOOHMUTBO. BUkopucTaHHS NpMpoaHMX KOpMOBMX [,06aBOK
y CKNaai KOpMiB MONIMWYE iX CMOXMBAHHA. |HHOBALIMHWIA [IHXWHIPUHT y TexHonorii BMPOOHMLTBA KOPMOBMX
[063BOK 34iMCHIOETCS Yepe3 yA0CKOHANEHHS TEXHONONii KOPMOBMX L0OABOK 3 BMKOPUCTAHHAM M10400BOYEBO]
CcupoBuHU. Hapasi B YKkpaiHi MepMaHeHTHO HAaKONUUyTbCA OOCTaTHbO BEAMKI 3amacu NaoL0OBOYEBOI CUPOBUHM,
SKi € HefLOoCTaTHbO 3aCTOCOBYBAHMMM Yy KOPMOBMPOOHMUTBI. BoaHOYAC, NONINWEHHS CNOXMBAHHSA Ta MiABULLEHHS
e@eKTUBHOCTI BMKOPUCTaHHS KOPMIB, @ TakoX OTPUMAHHA MaKCMManbHOI TBAPUHHMLbKOI MPOAYKTUBHOCTI BCe
yacTiwe 3a6e3nevyeTbCs BUKOPUCTAHHSIM NPUPOLHMX KOPMOBMX A06ABOK Yy cknaai kopmy. Came ToMy, BUpOOHMLTBO
KOPMIB i3 €KOIOMiYHO YMUCTOi CUPOBUHM, SIK Nepexif Ha anbTepHaTUBHI TEXHONOTIT, € OAHUM i3 Halbinbw edeKTUBHUX
cnocobiB 36inbleHHs 06CAriB KOPMIB 3i 3HWXXEHHSM E€KOHOMIYHWMX BMTPAT Ha iX BMPOOGHWMUTBO. Ha cborogHi y
NPUBATHUX rOCNOAAPCTBAX HACENEHHS BIACYTHA Taka NpaKTuUKa. BKNoYeHHs Nnofo00BoYEBOi CUPOBUHM A0 PeLEenTypu
KOPMIB € aKTya/ibHUM ON19 MiABULLEHHS iXHbOI SKOCTi. MeTol poboTu 6yno po3WMPUTU aCOPTUMEHT KOPMIB AAs
TBAPUH Ta YAOCKOHANUTU TEXHOOTiK0 BUPOOHULITBA EKCTPYLOBAHOI KOPMOBOI CcyMili. Y poboTi 6yno 3acTocoBaHO
nabopatopHuit Ta aHaNiTUYHKWIA MeToA. ABTOpM NpeacTaBuAM TEXHOMOFI, WO MOASIra€ y nonepenHii nigrotoBLi
CUPOBWHMU: OYMLLEHHI, NOAPIOHEHHI, i1 L03YBaHHI BiANOBIAHO [0 CKNaAy peLenTy, 3MillyBaHHI Ta cnewianbHin 06pobui
ON8 NOKpaWEeHHS TEXHONOTYHMX BNACTMBOCTEW | MiABMLLEHHS KOPMOBOI LIHHOCTI 3 mpouecamu: nonepesHbLoro
3MillyBaHHS, BiAJEXYBAHHS Ta EKCTPYAYBaHHA CyMilli, OXONOOXEHHS Ta NOAPIOHEHHS MPOAYKTY 3aNeXHO Bij,
NpU3Ha4YeHHs KopMy. Pe3ynbtat MoXyTb OyTWM BUKOPUCTaHi ANS BOLOCKOHANEHHS TEXHONOTiT BUPOBHMULTBA MOXKMBHUX
KOpMIB AN TBapuH i 3abe3neyeHHs BiNblIOi KiNbKOCTi rocnofapcTs

Kniouosi cnoBa: 3epHo, N10400BOYEBA CUPOBMHA, KOPMOBI A0BABKM, TEXHONOTIA EKCTPYLYBAHHA
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