TexHonozis i 6e3nexa npodykmie xapuyearHs / Technology and safety of food products

UDC [664+636.085.55]-027.3:006.015.5:579

THE ROLE OF MICROBIOTA AND THE TECHNOLOGICAL BASIS
OF MICROBIOLOGICAL SAFETY OF FOOD PRODUCTS AND

https://doi.org/ 10.15673/fst.v19i2.3211

Correspondence:

B. legorov
E-mail: bogdanegoroff58@gmail.com

Cite as Vancouver style citation

legorov B., legorova A., Makarynska A.,
Kashkano M., Marchenkov F. The role of
microbiota and the technological basis of
microbiological safety of food products and
animal feeds. Food science and technology.
2025;19(2):105-111.

https://doi.org/ 10.15673/fst.v19i2.3211

IMuryBanns 3rigHo JICTY 8302:2015

legorov B., legorova A., Makarynska A.,
Kashkano M., Marchenkov F. / The role of
microbiota and the technological basis of
microbiological safety of food products and
animal feeds// Food science and technology.
2025. Vol. 19, Issue 1. P. 105-111

https:// 10.15673/fst.v19i2.3211

Copyright © 2025 by author and the
journal
“Food Science and Technology™”.
This work is licensed under the Creative
Commons Attribution International License
(CCBY).
http://creativecommons.org/licenses/by/4.0

ONUT

Open Access

(OMON

ANIMAL FEEDS

B. Tegorov!, Doctor of Technical Sciences, Professor,

Academician of the National Academy of Agrarian Sciences

A. Tegorova?, Candidate of Technical Sciences, Associate Professor
A. Makarynska?, Doctor of Technical Sciences, Professor

M. Kashkano?, Candidate of Technical Sciences, Associate Professor
F.Marchenkov*, Research and Development Director

1 Department of Grain and Feed Technology

2 Department of Food Chemistry, Expertise, and Biotechnologies

3 Department of Restaurant and Wellness Food Technology

Odesa National University of Technology,

112 Kanatna Street, Odesa, Ukraine 65039

4 Biocontact Ltd, 39 Kostyuka Street, Kyiv, Ukraine 03170

Abstract. The microbiota of food products and animal feed not only
ensures the safety of these products, but also significantly impacts the health and
longevity of people who consume them. In animals, it influences their health,
productivity, the quality of livestock products, and the profitability of the
agribusiness. Therefore, during the production, transportation, and storage of
feed ingredients and animal feeds, it is critically important to control quality
indicators, especially microbiological safety, and to adhere to hygienic
conditions at all stages of production, transportation, storage, and subsequent use
of feeds. A key role in ensuring the satisfactory health of humans and animals is
played by the microbiota, which populates specific areas of the digestive tract
and forms the microbiome. Recent studies show that the mass of the microbiome
constitutes 0.3% of the living organism's body mass. Despite its small mass, the
microbiome plays a leading role in the vital functions of living organisms. A
healthy microbiota positively contributes to digestion, nutrient assimilation,
immunity support, and protection from pathogens. To ensure its development
and maintenance, it is essential to enrich the diet with balanced prebiotic
products, which helps to maintain a diverse and stable microbiome as a
foundation for robust health and the prevention of many diseases. Therefore, the
further improvement of food product quality and safety, and the efficiency of
animal, poultry, and fish farming, lies in implementing hygiene measures in the
production of animal feeds and establishing a healthy microbiota in animals.
This is because this link in the "farm-to-fork™ food production chain currently
has the fewest measures to prevent microbiological contamination of feed raw
materials and animal feeds. During the research, 151 samples of animal feed
were analyzed. The samples were collected from feed mills in various
geographical and climatic zones of Ukraine. The results of the bacteriological
culture on appropriate nutrient media and microscopy showed that the microbial
contamination of the samples ranged from 1.5x103 to 1x105 CFU/g. No
Salmonella was detected in the finished feed samples. However, the most
microbiologically contaminated areas of each of the studied feed mills were
identified. The receiving device for grain raw materials and oilseed meals was
found to be the most contaminated, with levels ranging from 3.5x106 to 4.0x107
CFU/g. An elevated level of microbiological contamination was observed in
samples from feed deposits in the equipment after thermal treatment. In samples
taken from the floors of the production facilities, an increased level of
contamination by microorganisms was detected (8x105 CFU/g) compared to the
finished feed, where it did not exceed 1.2—-1.8x104 CFU/g. This indicates the
necessity of implementing a system of microbiological hygiene measures at the
feed mills.

Keywords: food products, animal feeds, microbiome, microbiological
contamination, hygiene, production safety

Introduction. Formulation of the problem

influencing the state of health, longevity, and quality of

Microorganisms accompany the lives of humans
and animals at all stages of their development,
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life for people, as well as the health and productivity of
animals, poultry, and aquatic organisms. They also
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affect the quality of raw materials, food, and feed
products.

The implementation of modern principles for
controlling the quality and safety of food and feed
production relies on a systematic approach. This
approach involves creating conditions that prevent
pathogenic and opportunistic microbiota from entering
food and feed, animal and poultry housing, any stage of
food and feed production processes, feeding animals,
poultry, and aquatic organisms, and also the storage,
transportation, and processing of the resulting raw
materials into food and feed, including the conditions
for their subsequent transportation, storage, and use.

Applying HACCP principles allows not only for
reacting to problems but also for actively preventing
their occurrence, which is a key element in ensuring the
microbiological safety and quality of food products.
This approach is a major trend in the modern food
industry. Even the most common opportunistic
microorganisms found in plant-based raw materials for
food and feed production, such as fungi of the
Aspergillus and Penicillium genera, can cause diseases
under certain conditions, primarily when the immune
system of humans and animals is weakened. Their
metabolites, known as mycotoxins, pose a direct threat
to the health and lives of animals, poultry, aquatic
organisms, and humans, as these toxic metabolic
products can transfer into raw materials used for food
production. Therefore, the microbiological safety of
feed and food products is one of the main trends in
ensuring their quality and safety for consumers. [1, 2].

The microbiota of food and feed not only
determines the safety of these products for animals and
subsequently for humans, but also significantly impacts
animal productivity, the quality of livestock products,
and the profitability of agribusiness. Therefore, during
the production, transportation, and storage of feed raw
materials and finished feeds, it is critically important to
control quality indicators, with microbiological safety
being paramount. Adherence to hygienic conditions is
essential at all stages of production, transportation,
storage, and subsequent use of feed.

The increasing importance of microbiological
safety in ensuring the quality and safety of feed led to
the introduction of the GMP+ Feed Certification scheme
by the independent, non-governmental organization
GMP+ International. This organization was founded in
1992 by members of the Dutch feed industry and was
initially used on a national scale within the country.

Today, the GMP+ Feed Certification scheme is a
recognized international  system.  While the
implementation of GMP+ standards is voluntary, an
increasing number of countries are making these
certificates mandatory for the import of feed raw
materials or finished feeds, thereby restricting access for
foreign operators to their national feed markets.
Consequently, Ukrainian producers of feed raw
materials and compound feeds are increasingly adopting
the GMP+ certification scheme. This scheme is
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designed to ensure the safety and quality of animal feed
at all stages of the feed supply chain, from raw materials
to finished feed. Furthermore, the impact of
microbiological contamination levels — even from non-
pathogenic microorganisms — on animal productivity,
product quality, and business profitability is driving the
study and implementation of technological foundations
and a complex of hygiene measures at all stages of the
production and use of feed and compound feeds.

Analysis of recent research and publications
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The modern development of food production and
food security, animal husbandry, poultry farming, fish
farming, other aquaculture, and animal feed production
is based on the principle of sustainable development. In
1987, G.H. Brundtland presented this as a type of
development that can meet the needs of humanity
without compromising the ability of future generations
to meet their own needs [3]. According to Vaarst et al.,
this principle encompasses environmental
responsibility, economic  viability, and social
responsibility [4].

The health status of animals, poultry, fish, and
other industrially farmed aquatic organisms is a key
factor in the development of animal husbandry, poultry
farming, and aquaculture, as well as in the improvement
of animal feed products and the high quality of food
products [5, 6, 7]. A key role in ensuring a satisfactory
state of health is played by the microbiota that inhabits
specific parts of the digestive tract and forms the
microbiome, which is now considered by many scientists
to be another organ of living organisms [8, 9, 10].

The term microbiome was first defined in 1988 in
the article "Mycoparasitism and plant disease control"
by J.M. Whipps, Karen Lewis, and R.C. Cooke, which
was published in the book Fungi in Biological Control
Systems, edited by M.N. Burge. These authors defined
the microbiome as a characteristic microbial community
occupying a specific habitat with its own distinct
physicochemical properties [11, 12]. While previous
estimates suggested that the mass of the microbiome
could be between 1 and 3% of the total body mass, more
recent studies conducted by Ron Sender et al. indicate
that its mass is approximately 0.3% of the body mass of
a living organism [13]. It has been established that an
imbalance in the gut microbiota (dysbiosis) is associated
with the development of a wide range of diseases,
including inflammatory bowel disease, metabolic
syndrome, allergies, and even affects the "gut-brain
axis" [14]. Thus, strategies aimed at the positive
modulation of the microbiome through diet quality are
becoming critically important for the prevention and
treatment of these conditions.

Despite its small mass, the microbiome plays a
leading role in the vital functions of animals. First, the
state of the microbiome affects the health and
reproductive functions of mammals and hydrobionts.
The microbiota interacts with its host through key
mechanisms such as forming a protective barrier against
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pathogens, maintaining the integrity of the mucosal
barrier, facilitating nutrient metabolism, and modulating
the immune response [15, 16]. Second, the microbiome
significantly influences brain development and
behavior. This is supported by comprehensive results
from controlled laboratory experiments and clinical
studies on animals and humans, which have shown that
the gut microbiome affects neurodevelopmental
processes, modulates stress responses, and influences
cognitive functions via the gut-brain axis [17]. Third,
the state of the microbiome influences animal
productivity and the quality of livestock products. This
is because specific microbial communities and their
interaction with the host affect the efficiency of nutrient
and bioactive substance digestion, animal growth rates,
and even the formation of taste characteristics in the
final products [18].

Considering the significant role of the microbiome
in shaping the productivity and quality of products from
livestock, poultry, fish, and other industrially farmed
hydrobionts, in 2005, Professor S. Bilgili from the USA
proposed evaluating the efficiency of broiler farming
using an efficiency index. This index considers flock
livability, average broiler body weight at the end of the
growth period, duration of the growth period, and feed
conversion ratio [19]. Subsequently, in 2009, this
approach was adopted in EU countries as the European
Production Efficiency Factor (EPEF) to assess the
profitability of broiler production, as reflected in the
Broiler Management Manual Ross-308 (UK) [20].

In studies conducted by E. Mavromati et al. in
2018 across eight poultry farms in EU countries, it was
shown that the EPEF index varied from 218 to 292. This
variation was attributed to the normalization of the
microbiome and improved health status of the birds,
resulting in better feed conversion and greater body
mass over the same 39-day broiler growth period. As a
result, one of the poultry farms with the maximum EPEF
index not only achieved savings on compound feed
costs but also produced an additional 29.9 tons of live
broiler weight [21].

Thus, the state of the microbiome and the
efficiency of its function significantly influence the
profitability of the agricultural animal and poultry
farming business. Therefore, it is critically important to
pay attention to the factors that influence its formation,
preservation, and function. In studies conducted by
Sarah Haberecht et al., it was shown that the microbial
colonization of the gastrointestinal tract of newly
hatched chicks, as well as other birds and newborn
mammals, begins at the moment of hatching (birth) and
is shaped by environmental factors and feed microbiota
[22]. The formation and state of the animal's
microbiome are also influenced by the mode of birth,
breed, age, stress, and the use of antibiotics, but the
microbiota of the compound feed plays a key role [23].
Additionally, studies by Callie Selby showed that even
in the absence of pathogenic and conditionally
pathogenic microbiota in the feed, its total microbial
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contamination level can significantly affect the state of
the microbiome and animal productivity [24]

Problem Statement. Thus, the problem of further
improving the quality and safety of food products and
the efficiency of animal husbandry, poultry farming, and
fish farming lies in implementing hygienic measures in
compound feed production. This includes shaping the
compound feed microbiota to be favorable for the
microbiome of animals, poultry, fish, and other
hydrobionts, as well as using feed components with the
best prebiotic index. Furthermore, it involves applying
technological methods that enhance the prebiotic
properties of individual components and compound
feeds and improve the safety of products throughout the
food chain.

Research materials and methods

For comparative analysis, the research materials
included data from other authors, as well as samples of
feed raw materials, dust samples from the production
facilities of feed mills, and finished compound feeds.

To determine the level of microbiological
contamination of feed raw materials, dust, and
compound feeds, classical research methods were used,
such as microbiological plating on nutrient media,
microscopy, and the isolation and identification of
microorganisms.

When sampling feed raw materials, dust, and
finished products at feed mills, the requirements of the
Law of Ukraine "On Feed Safety and Hygiene" from
2018 with amendments [25] were followed.

Results of the research and their discussion
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The presence of the microorganism Salmonella in
feed poses the greatest threat to the health of animals,
poultry, and humans. This is because when it enters an
animal's body through feed, it can be transferred to
livestock products, which subsequently becomes a risk
factor in food production. In studies conducted by F.T.
Jones and K.E. Richardson, Salmonella was found in
100% of fishmeal samples and 10% of soybean meal
samples collected from three feed mills in the USA.
Notably, Salmonella was detected in both mash feed and
feed that had been conventionally pelleted [26].

Contamination of compound feed with Salmonella
is not uncommon, even in feeds that have undergone
heat treatment. This is confirmed by data from EU
member states, which show a national prevalence of
Salmonella in poultry feed at 6% in one member state,
while in most other countries, the prevalence is in the
range of 0% to 1.5% [27]. Contamination rates have also
been reported for feeds for poultry (up to 0.8%), pigs
(up to 1.7%), and cattle (up to 2.4%) in EU countries
[28]. According to the requirements of the GMP+ Feed
Certification scheme, the level of microbiological
contamination in finished compound feeds should not
exceed 5x103 CFU/g [29]. A comparative analysis of
data from a generalized study led by Anthony Christian
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et al. showed that the level of microbiological
contamination in finished compound feeds varies
significantly among different countries. According to
data from Anthony Christian et al., the average levels of
microbiological contamination (in CFU/g) in the
analyzed samples of finished compound feeds, provided
by feed mills from various countries worldwide, were:
Argentina — 1...6*10%, Bangladesh —2,4...3,3*10%,
Brazil — 1,5...3,27*10%, Irag — 5*10°, Iran — 6,3*10°,
Nigeria — 2,19*10°...3,6*107, Poland — 1,1*10%...1*105,
Saudi Arabia- 3,18*10°, Serbia — 6*10%, Slovakia —
1%10°...2*107, Turkey — 1*10%..1*10% [30]. A study
conducted by C. Escobar Lobo found that the average
level of microbiological contamination in compound
feeds in the USA is no more than 1x103 CFU [31]. As
is evident, among the countries whose feed mills
consented to sample collection and analysis, the lowest
levels of microbiological load were found in compound
feeds produced in Brazil, Iran, Saudi Arabia, and
Turkey, while the highest were in Bangladesh, Nigeria,
Slovakia, Argentina, Irag, Poland, and Serbia. This
clearly indicates a close relationship between the level
of technology and quality control systems in compound
feed production and the level of their microbiological
contamination.

From 2018 to 2025, we collected 152 samples of
finished compound feed from 14 feed mills located in
different parts of Ukraine. Results from bacterial plating
on appropriate nutrient media and microscopy showed
that the microbiological contamination of the samples
was in the range of 1.5x103 to 1x105 CFU/g.
Salmonella was not detected in 151 of the finished feed
samples. It should be noted that none of the investigated
feed mills used animal by-products (meat and bone
meal, bone meal, and blood meal) or fishmeal as feed
ingredients. The presence of Salmonella was found in
one sample, which was most likely related to the feed
mill's location on the territory of a poultry farm.

We collected samples of feed raw materials,
compound feeds, and feed dust from various production
areas and sections of three feed mills in Ukraine (their
names are not disclosed in accordance with the

CFU/g 10000000

3, 3‘10
CFU/g 1, 1*10

S

"

CFU/g

1000000 CFU/g
100000
10000
1000

1

o
1

inspection agreements) located in the Mykolaiv, Odesa,
and Kharkiv regions. During the studies, certain patterns
were identified.

At a feed mill with a capacity of 10 tons/hour
located in the Mykolaiv region, samples of dust and
spilled products were collected from the following
locations: (1) a cyclone-type dust collector in the
aspiration system of the grain raw material preparation
line, (2) a scalper for cleaning grain raw materials, (3)
the floor area near the extruder, (4) the surface of the
hammer mill for grain grinding, (5) the surface of the
compound feed component mixer, (6) the stagnant
zones of the bucket elevator boot for conveying mash
feed, (7) the surface of the grinder for oilseed meals, (8)
the stagnant zones of the bucket elevator boot for
conveying pelleted feed, (9) a distribution (swivel) pipe,
(10) a fan that draws air from the pellet cooler.

No Salmonella was detected in any of the samples.
The highest levels of microbial contamination were
found in samples 2 (3.3x106 CFU/g), 5 (1.1x106
CFU/g), 6 (1.8x106 CFU/g), and 9 (3.5x106 CFU/g)
(Fig. 1). These were dust samples collected from
equipment used for the cleaning and preparation of grain
raw materials. The lowest level of microbial
contamination was observed in the sample collected
from the spillage under the extruder. The CFU/g count
for the finished compound feed was 5.0x103, which
indicates the high effectiveness of using the extruder,
particularly for addressing feed hygiene.

At a feed mill with a capacity of 10 tons/hour
located in the Odesa region, samples of dust and spilled
products of feed raw materials and compound feeds
were collected from the following locations: the finished
pellet sifter (1), the surface of the finished pellet sifter
(2), the spout feeding mash feed into the die of the pellet
press (3), the intake grate of the feed lysine hopper (4),
the grate of the receiving pit for grain raw materials and
oilseed meals (5), the aspiration system of the receiving
pit (6), the drive-over surface of the receiving pit for
grain raw materials and oilseed meals (7), a magnetic
separator before grain raw material grinding (8), a
pelleted feed grinder (9).

&
3.5%10
CFU/g

6
1.8%10

= Bacteria

=  Fungi

Fig. 1. The level of microblota contammatlon of feed mgredlent, dust, and compound feed samples
collected at a feed mill in the Mykolaiv region .
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During the microbiological analysis, no
Salmonella was detected in any of the samples. The
highest level of microbiological contamination was
found in samples collected from the receiving pit,
specifically from its drive-over surface, at the feed mill
in the Odesa region, with a value of 4.0x107 CFU/g
(Fig. 2).

The level of microbiological contamination in the
finished compound feed did not exceed 1.3x104 CFU/g.

At a feed mill with a capacity of 10 tons/hour
located in the Kharkiv region, samples of dust and
spilled products of feed raw materials and compound
feeds were collected from the following locations: the
hopper above the pellet press (1), a hammer mill (2), the
finished feed discharge device (3), the boot of the mash
feed bucket elevator (4), the receiving pit for grain raw

100

materials and oilseed meals (5), a pellet sifter (6), The
batch grinding unit (7), the first-floor area (8), a
compound feed component mixer (9). (Fig.3). No
Salmonella was detected in any of the samples. The
most microbiologically contaminated location was the
receiving pit (7.8x106 CFU/g). An extremely high level
of microbial contamination was also found in a sample
of mash feed taken from the stagnant zone within the
hopper above the pellet press (2.5x106 CFU/g). This is
notable because the microbial contamination level in the
mash feed before it entered the hopper was no more than
4.5x104 CFU/g. One possible reason for the microbial
growth on the walls of the hopper above the pellet press
could be the lack of thermal insulation for this hopper.
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Fig. 2. Level of microbial contamination of feed raw materials, dust, and compound feed samples collected
at a feed mill in the Odesa region.
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Fig. 3. The level of microbiota contamination of feed ingredient, dust, and compound feed samples collected
at a feed mill in the Kharkiv region.
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Conclusion

Based on the results obtained, it can be concluded
that the most microbiologically contaminated area at the
surveyed feed mills is the receiving pit for grain raw
materials and oilseed meals. The contamination level
here ranges from 3.5x106 to 4.0x107 CFU/g. This
indicates the need for implementing measures such as
regular surface cleaning, disinfecting vehicle wheels
before entry, and optimizing aspiration systems to
minimize dust emissions.

The use of an extruder is a highly effective method
for feed hygiene, significantly reducing microbiological
contamination in the final product, whereas stagnant
zones in equipment, such as bucket elevator boots,
contribute to the accumulation of microorganisms and
increased contamination.

Attention should also be given to the design and
sealing of technological and transport equipment, as
well as the thermal insulation of operational hoppers. If
processed feed is stored in these hoppers at a
temperature that exceeds the workshop's air temperature
by more than 5 °C, it can lead to the formation of
condensation. When this condensation combines with
dust deposits and feed accumulation in hard-to-reach

areas, it promotes microbial growth.Among the key
technological differences noted at the surveyed feed
mills was the use of an extruder for processing finished
feed at the plant located in the Mykolaiv region. The
contamination level of the feed produced there did not
exceed 5x103 CFU/qg, a level characteristic of feed mills
in the EU and the USA. In contrast, the processing of
mash feed in the conditioners of pellet presses at the
other two plants was insufficient to achieve a similar
reduction in microbiological contamination.

An elevated level of microbial contamination was
found in samples collected from the floors of the feed
mill production facilities (8x105 CFU/g) compared to
the finished compound feed, where it did not exceed
1.2x104 to 1.8x104 CFU/g. This highlights the need for
implementing a system of personnel hygiene measures
at feed mills. These should include defining specific
traffic paths within workshops and between floors, and
installing disinfection mats at entrances to production
buildings and transitions between production areas.
Such measures are crucial for preventing the cross-
contamination of feed raw materials and finished feeds
with dust and particles carrying a high microbiological
load.
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AnoTanisi. Mikpo06ioTa Xap4oBHX IPOIYKTIB Ta KOPMIB JUIsl TBapHH He JIMIIe 3a0e3nedye Oe3neKky IuX IPOAyKTiB, ane i
CYTTEBO BIUIMBA€ Ha 3/0POB'S Ta JOBIOJITTS JIOJEH, AKi IX CHOXKMBAIOTh. Y TBapUH BOHA BIUIMBAE Ha IXHE 3/I0POB',
MIPOAYKTHBHICTh, SAKICTh MPOAYKLii TBapUHHHULTBA Ta TNPHOYTKOBICTH arpoOizHecy. Tomy mix uac BHpPOOHMIITBA,
TPaHCIOPTYBaHH Ta 30epiraHHs KOPMOBHUX 1HTPEi€HTIB Ta KOPMIB JJIsl TBAPUH KPUTUIHO BKINBO KOHTPOIIOBATH IIOKA3HUKH
SIKOCTi, OCOONHMBO MiKpoOioyoTiuHy Oe3meKy, Ta IOTPUMYBATHCSl Tiri€HIiYHHMX YMOB Ha BCiX eTamax BHPOOHHIITBA,
TPaHCIOPTYBaHHsI, 30epiraHHs Ta MOJANBIIOT0 BUKOPUCTaHHS KOpMiB. Kimto4oBy posb y 3a0e3eueHHi 3aJ0BITBHOTO 3I0POB's
JIoNiel 1 TBapHH Biairpae MikpoOioTa, sika 3acessie MeBHi IUITHKA TPaBHOTO TpakTy Ta (opmye Mikpobiom. Croroani 6arato
BYEHHX PO3IIIIAI0TH MiKPOOiOM SIK Ille OZIMH OpraH KMBHX OpraHiMiB. HeaBHi JoCiiKeHHs TOKa3y0Th, 10 Maca Mikpobioma
craHoBuTh 0,3% Macu Tijla )KMBOTO OpraHi3my. He3Baxkaioun Ha CBOIO HEBENMKY Macy, MiKpoOioM BiJirpae mpoBifHy poib y
JKUTTEISUTBHOCTI )KUBHX OpraHi3MiB. 3710poBa MiKpo0ioTa IMO3UTHBHO CIPHSE TPABJIEHHIO, 3aCBOECHHIO TOKUBHUX PEYOBHH,
MATPUMII IMYHITETY Ta 3aXUCTY Bij aToreHiB. [y 3a0e3nedeHHs HOro pO3BUTKY Ta MIIATPUMKH BaXKIMBO 30aradyBaTH parlioH
30aJIaHCOBaHUMH TIPEOIOTHYHIMY MPOAYKTaMH, IO JOIOMAarae MmaTPUMYyBaTH Pi3HOMaHITHHII Ta cTaOLIBHUA MiKpOOiOM sIK
OCHOBY JUISi MIITHOTO 3/I0POB'S Ta MPO(]IIAKTHKK 0araTb0X 3aXBOPIOBAaHb. TOMY IOJANbIIE MOKPAIEHHS SKOCTI Ta Oe3MeKd
XapYOBHX NPOIYKTIB, a TAKOXX e(DeKTUBHOCTI TBAPHMHHHUIITBA, ITAXiBHUIITBA Ta PUOHUIITBA MOJISTAE Y BOPOBAKEHHI TTi€HIYHIX
3axX0JliB y BUPOOHHIITBI KOPMIB /I TBapHH Ta (JOPMYBaHHI 3J0pOBOT MiKpOOiOTH y TBapHH. Lle MOSCHIOETHCS THM, 110 115 JIaHKa
y JAHIFKKY BHUPOOHHUIITBA XapUOBUX MPOMYKTIB «Bil epMH IO BUACIKM» Hapas3i Mae HaWMEHIIE 3aXOMiB IS 3amo0iraHHs
MikpoOionoriyHoMy 3a0pyIHEHHIO KOPMOBOI CHPOBHHH Ta KOpPMIB Juisi TBapuH. Ilin yac mocnimkeHHs OyJo mpoaHaii3o0BaHO
151 3pa3ok kopMiB a1 TBapuH. 3pa3ku Oyu 3i0paHi 3 KOMOIKOPMOBHUX 3aBOJIIB y Pi3HUX reorpadidHuX Ta KITIMaTHYHHX 30HAX
VYxpainu. Pe3ynpraTi 6aKTepiosorivHOro MOCiBY Ha BiAIOBiAHI OKUBHI CEpeIOBUINA Ta MiKPOCKOIIi1 ITOKa3alH, 10 MiKpOOHe
3a0pynHEeHHs 3pa3kiB koimBanocd Bif 1,5%10° go 1x10° KYO/r. Y 3pa3kax rOTOBHX KOPMIB CalbMOHENN He BUSABIEHO. OMHAK
OyJ0 BH3HAYCHO HAMOUIBII MIiKpPOOIOJOTIYHO 3a0pyMHEHI AUISHKA KOXKHOTO 3 JIOCTIKYBaHHX KOMOIKOPMOBHX 3aBOJIIB.
Haii6inpin 3a0pyiHEHAM BUSBHUBCS MPUAMANBHAN MPUCTPIH UL 36pHOBOT CHPOBHHHM Ta MIPOTY OJIIHUX KYJBTYp, PiBHI SIKOTO
kosmBainucs Bif 3,5%10° no 4,0x10- KYO/r. IlinBuienuii piBeHb Mikpo0iooridHOro 3a0pyIHEHHS CIIOCTEPIraBes y 3pa3kax i3
3amaciB KOpMy B OOJaJHaHHI micias TepMiuHOi 0OpoOKkH. Y 3pa3kax, B3SATHX 3 IiUIOT BHPOOHHYMX HPHMIIIEHb, BUSIBICHO
HiBUILIECHHUH piBeHb 3a0pyaHeHHs MikpoopraHizMamu (8x107¢ KYO/r) nopiBHSHO 3 TOTOBUM KOPMOM, 1€ BiH HE MEPEBHUILYBaB
1,2-1,8x10° KVYO/r. Ile cBimuuTh 1po HEOOXiAHICTH BIPOBAKCHHS CHCTEMH 3aXOiB MIKpOOiOJOTiYHOI TirieHH Ha
KOMOIKOPMOBHX 3aBOJAX.

KiouoBi ciioBa: Xxap4yoBi MpOIyKTH, KOPMH ISl TBapUH, MiKpoOioM, MiKpoOioJoridyHe 3a0pyAHEHHs, TirieHa, Oe3neka
BHPOOHUIITBA.
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