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The health of productive animals is directly dependent on their housing conditions
and utilization. The environment of livestock biocenoses must comply with current
standards and be safe from a sanitary standpoint. Achieving this is only possible with the
implementation of highly efficient disinfection technologies in production. A pressing
issue today remains the development of innovative devices and methods for air
decontamination in livestock facilities. Device construction was based on the results of
patent research and a comparative analysis of existing analogs and prototypes. The
effectiveness of disinfectants was assessed in accordance with applicable regulatory
documents. As a result of the work carried out, a device was developed for air purification
in livestock facilities. It features two-stage biological-droplet filters, sedimentation
chambers, water supply regulation valves, water recirculation pipeline systems, and
systems for water supply and drainage. A device for air sanitation in livestock facilities
was also developed, which provides simultaneous air ionization and ultraviolet
irradiation. This device includes a source of ultraviolet radiation and a water drainage
and purification system for processed water. Additionally, methods for deodorization,
aerosol disinfection, and fumigation of the air environment in livestock facilities were
created. These methods involve the use of innovative disinfectants from various chemical
groups under appropriate application regimes. They meet modern requirements for
livestock management and are effective, environmentally safe, economical, and easy to
use. The prospect of further research lies in improving technological approaches to
decontaminating livestock environments.
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300p08’ss npOOYKMUBHUX MEAPUH MAE NPSAMY 3ALEHCHICMb BI0 YMOB YMPUMAHHS
ma eukopucmants. Cepedoguuje mMeApUHHUYLKUX OIOYEHO3I8 NOBUHHO 8i0n0gioamu
oirouum Hopmam ma Oymu Oe3neuHum 8 cawimapuomy eioHoweHHi. Lle éce moorciuse
Jiuue npu npoeaod’ceHHi y UPOOHUYMBO BUCOKOEPEeKMUBHUX MEeXHOL02IU Oe3iHgheKyil.
Axmyanonum numanHiaM HA CbO200HI 3ATUULAEMBCS PO3POOKA THHOBAYIIHUX NPUCMPOT
ma cnocoobie 3He3apaxncenHs Nosimps MEApUHHUYbKUX npumiujensb. Koncmpyrosanus
npUCMpoi8 NpoGoOUNU 3a pe3YIbmamamu NAMeHmMHO20 HOULYKY mMd NOPIGHANbHO20
amanizy icHyrouux auanoeie ma npomomunie. OyiHKy epexmueHocmi 3acmocy8anHs
0e33acobi8  npogoounu BIONOGIOHO 00 YUHHUX HOPMAMUBHUX OOKYyMeHmis. 3a
pe3yibmamamu. npoeedeHoi pobomu po3podieno npucmpii Ol OYUWEHHs NO8Imps.
MBAPUHHUYLKUX — NPUMijenb 3  080CMYNEeHe8UMU  OI0N02IYHO-KPANeabHOo20 MUny
Ginempamu, GiOCMIUHUKAMY, BEHMUIAMU Pe2YIIOB8AHHA NO0ayi 800U, cucmemamu
mpyoonpoeoodie peyupKyaiayii 600u ma cucmemamu mpyoonposooié 8000N0CMAaAYAHHSI
ma 6i0sedenHs. Pospobneno npucmpiu Ona camayii nogimps MEAPUHHUYLKUX
npumiyensb,  AKUU  3a0e3neyyec  Npo8eoeHHs  OOHOYACHO  aepoioHizayii  ma
yaempaghionemosozo ONPOMIHEHHA nosimps ma Micmumb Ooicepeno
VIbMpagionemosoeo ONPOMIHEHHs mMa CUcmemy B80008I08EOCHH |  OYUUJeHHS
gionpayvoeanoi eoou. Taxooc po3pobreni cnocobu Oe3odopayii, aepo301bHOT
oesinghexyii ma ghymieayii nogimpsaHoco cepedosuuia meapuHHUYbKUX npumingeHn. /lamni
cnocobu nepedbauarome 3aCmMoCy8anHs IHHOBAYIIHUX 3HE3aAPaAXCYIOUUX 3ac00i8 3 PI3HUX
XIMIYHUX 2PpYN 34 BIONOBIOHUX PEHCUMIB 3acmOocy8ants. Bonu éionogioarome cyuacHum
BUMO2AM WOOO0 OP2ani3ayii MEaApUHHUYMEA, € eQeKmusHUMY, eKOJIO2ITYHO be3neyHUuUMU,
EKOHOMIYHUMU ~ma npocmumu npu  3acmocyeanti. Ilepcnexmuea nooanvuiux
00Ci0JHCEHb NONA2AE Y 800CKOHANEHHI MEXHON02IUHUX Ni0X00i6 3He3apadcenHs 06 eKmis
MBAPUHHUYMEA.

Kniouoegi cnosa: npumiwenns, nosimps, npucmpiti, oe3ingexyis, dezingexmanm.

Introduction. An important aspect of ensuring high animal productivity and
obtaining high-quality animal-derived products is maintaining sanitary and hygienic
conditions for the livestock (Paliy A. P. etal., 2018; Dallago G. M. et al., 2021). Housing
a large number of animals within a limited area creates epizootic risks for the spread of
pathogenic and opportunistic microflora among susceptible livestock. Therefore, one of
the main practices in any livestock farm is the implementation of comprehensive
veterinary and sanitary measures based on the use of modern disinfection technologies
(Shkromada O. et al., 2019; Ventura G. et al., 2021; Moje N. et al., 2023).
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To eliminate microbiota, various methods are used, involving both chemical
(Addie D. D. et al., 2015; Paliy A. et al., 2024; Tyski S. et al., 2024) and physical
(Memarzadeh F., 2021; Sun Y., et al.,, 2023) agents. Commonly used chemical
compounds in production include chlorine-based, aldehyde-based, oxygen-based
preparations, and others (Paliy A. P., 2018; Curran E. T. et al., 2019; Artasensi A. et al.,
2021). Despite their high bactericidal properties, chemical compounds are characterized
by several negative effects, such as toxicity and carcinogenicity (Frentzel H. et al., 2013).
Moreover, not all currently available antimicrobial agents are effective in livestock
production, and their application regimes are often ineffective in dense livestock biotopes
(Kim S. et al., 2020). Reports indicate the development of resistance in microbiota to the
bactericidal effects of certain disinfectants, making them less effective and economically
inefficient (Souza C. et al., 2020; Li Q. et al., 2021).

It is considered that the most environmentally safe disinfection methods are
physical ones, including UV radiation, high temperature, and others (Reed N. G., 2010;
Memarzadeh F., 2021). However, the implementation of these methods in practical
livestock farming is limited due to their high cost, complexity in operation and
maintenance, and the lack of a wide range of options on the domestic market. Moreover,
there is a significant lack of scientific research dedicated to the effects of physical
disinfection methods on the microbiota of livestock premises and the technological
schemes for their application on an industrial scale.

Considering the above, it can be concluded that the improvement and scientific-
experimental substantiation of disinfection technologies in livestock farming is a relevant
task for modern agricultural science.

The aim of our research was to develop innovative devices and methods for
disinfecting the air in livestock facilities.

Materials and methods. The development of the devices and methods was
carried out based on the results of a patent search and a comparative analysis of existing
analogs and prototypes. The work was conducted at the National Scientific Center
"Institute of Experimental and Clinical Veterinary Medicine." The effectiveness of
disinfectants was evaluated in accordance with current regulatory documents (Kovalenko
V. L.etal, 2014).

Results. Most devices designed to maintain the necessary microclimate
parameters in livestock facilities are quite bulky, complex to use, unreliable in operation,
as well as energy-consuming and metal-intensive.

The first utility model focuses on the development of a device for air purification
in livestock facilities. It includes two-stage biological-droplet type filters that are washed
with water, sedimentation tanks, water supply control valves, a water recirculation
pipeline system, and a water supply and drainage pipeline system. This design allows for
effective air purification, provides functional flexibility, ensures optimal investment
efficiency, reduces operational costs, significantly lowers energy consumption during
use, and minimizes the need for manual cleaning and maintenance (Fig. 1).

The air purification device for livestock facilities consists of two-stage biological-
droplet type filters (1) washed with water, sedimentation tanks (2), water supply control
valves (3), a water recirculation pipeline system (4), and a water supply and drainage
pipeline system (5). The device operates as follows: water is supplied to the device
through the water supply and drainage pipeline system (5) and accumulates in the
sedimentation tanks (2). Once sufficient water is accumulated, it circulates through the
recirculation pipeline system (4).
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Fig. 1. Device for air purification in livestock facilities

Air from the livestock facility is drawn through the two-stage biological-droplet
type filters (1), which are washed with water. This process removes ammonia, dust, and
odors from the air. A biofilm consisting of various microorganisms naturally present in
the air forms on the filters (1). Some microorganisms convert ammonia, while others feed
on substances like sludge and dust. The water, after washing the filters (1), flows into the
sedimentation tanks (2) and is then recirculated through the pipeline system (4). This
water continues to circulate through the filters (1) as long as they can absorb ammonia.
Once the water is saturated, it is drained into the sludge collector via the water supply
control valves (3) and the drainage system (5), and fresh water is supplied to the system.
This development is protected by the Ukrainian utility model patent No. 145194.

The next utility model aims to improve the efficiency of air purification in
livestock facilities and reduce energy consumption during the device's operation. This
goal is achieved by equipping the device with a source of ultraviolet radiation and a
wastewater drainage and treatment system. These enhancements significantly increase
the efficiency of air purification while substantially lowering energy consumption during
use (Fig. 2).

The air sanitation and ionization device for livestock facilities consists of an air
duct (1) containing corona electrodes (2) and a fan (3), a water pipeline (4) installed on
the air duct with longitudinal mobility and ending in a shower nozzle (5), a high-voltage
power supply unit (not shown), an ultraviolet radiation source (6), a water collection tray
(7), a flexible hose (8) with a tap (9) for draining water into a sedimentation tank (10),
and a water pump (11). The device operates as follows: water from the pipeline (4) flows
into the shower nozzle (5), creating an artificial waterfall.

Air is drawn into the air duct (1) by the operating fan (3), where it is irradiated
with ultraviolet rays from the source (6) at the inlet, effectively destroying
microorganisms. Simultaneously, the corona electrodes (2) impart a negative charge to
the air particles, some of which settle on the water droplets from the artificial waterfall.
Coulomb forces arise between the negatively charged particles and the water, causing
suspended air particles to settle on the water, thereby compensating for the lack of
aeroions in the facility. The water, in turn, flows into the collection tray (7) and is drained
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via the flexible hose (8) with the tap (9) into the sedimentation tank (10), where
mechanical impurities settle to the bottom. The cleaned water is then pumped by the water
pump (11) back to the shower nozzle (5), forming a closed-loop system. This innovation
is protected by Ukrainian utility model patent No. 71809.
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Fig. 2. Device for air sanitation of livestock facilities

The next stage of our research involved assessing the effectiveness of chemical
disinfectants for air sanitation in livestock facilities. For this purpose, two complex
disinfectants were used during aerosol disinfection and fumigation.

In the first case, the task was to develop a method of aerosol disinfection that
includes mechanical cleaning of livestock facilities, their sealing, maintaining the
appropriate microclimate (temperature not lower than 12 °C, relative humidity not less
than 60%), disinfection with a preparation, and bacteriological quality control of the
performed disinfection. The disinfectant used contains glutaraldehyde, glyoxal,
formaldehyde, quaternary ammonium compounds (QACs), triamine, fog-forming
components, and water, with an exposure time of 1 hour.

Thus, before disinfection, the facility is mechanically cleaned of manure, feed
residues, debris, etc. Equipment is cleaned of technical and organic contaminants. Floors,
ceilings, and walls are washed with water under pressure. Doors, windows, manure
channel outlets, and natural and forced ventilation hatches are sealed. The facility’s
temperature is maintained at no lower than 12 °C, and the relative humidity at no less
than 60%. Aerosol disinfection is then carried out using the following formulations:

Method 1: Glutaraldehyde — 0.78%, glyoxal — 0.24%, formaldehyde — 0.66%,
QACs — 0.36%, triamine — 0.09%, fog-forming components — 0.60%, water — 97.27%.

Method 2: Glutaraldehyde — 1.04%, glyoxal — 0.32%, formaldehyde — 0.88%,
QACs — 0.48%, triamine — 0.12%, fog-forming components — 0.80%, water — 96.36%.

Method 3: Glutaraldehyde — 1.30%, glyoxal — 0.40%, formaldehyde — 1.10%,
QACs — 0.60%, triamine — 0.15%, fog-forming components — 1.0%, water — 95.45%.

Method 4: Glutaraldehyde — 1.56%, glyoxal — 0.48%, formaldehyde — 1.32%,
QACs — 0.72%, triamine — 0.18%, fog-forming components — 1.20%, water — 94.54%.

The exposure time was 1 hour.
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After disinfection, samples are collected using sterile cotton-gauze swabs soaked
in sterile distilled water. Swabs are taken from 10 different areas of the facility, each
measuring 10x10 cm, using a metal stencil to define the sampling area. Samples are
washed in the same test tube by repeated immersion and squeezing of the swab. The
swabs are then removed, and the liquid is centrifuged for 20—30 minutes at 1500 rpm.
The supernatant is decanted, and sterile distilled water is added to the sediment, which is
shaken and centrifuged again. After the second centrifugation, the supernatant is
decanted, and 0.5 cm?® of the centrifugate is inoculated onto nutrient media: meat-peptone
broth (MPB) and meat-peptone agar (MPA). The cultures are incubated in a thermostat
for 24 hours at 37.0+0.5 °C. Growth is monitored after 12 and 24 hours. The grown
culture is examined under a microscope. The disinfection quality is deemed satisfactory
if no microbial colony growth is observed in all tested samples.

The efficiency of the proposed method is presented in Table 1.

Table 1
Aerosol disinfection method
. Microbial growth
_— e Concentration, -
Preparation’s composition % Prior to After
desinfection desinfection

glutaraldehyde 0.78

glyoxal aldehyde 0.24

formaldehyde 0.66

QAC 0.36 + +
triamine 0.09

fog-forming components 0.60

water 97.27

glutaraldehyde 1.04

glyoxal aldehyde 0.32

formaldehyde 0.88

QAC 0.48 + +
triamine 0.12

fog-forming components 0.80

water 96.36

glutaraldehyde 1.30

glyoxal aldehyde 0.40

formaldehyde 1.10

QAC 0.60 + —
triamine 0.15

fog-forming components 1.0

water 95.45

glutaraldehyde 1.56

glyoxal aldehyde 0.48

formaldehyde 1.32

QAC 0.72 + -
triamine 0.18

fog-forming components 1.20

water 94.54

Note: «+» - micribial growth; «—» - no growth.
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From the data in Table 1, it is evident that swabs taken from livestock facilities
before disinfection revealed the presence of catalase-positive and oxidase-negative
staphylococci, Escherichia coli, mono- and diplococci. When using a preparation
containing glutaraldehyde (0.78-1.04%), glyoxal (0.24-0.32%), formaldehyde (0.66—
0.88%), quaternary ammonium compounds (QACs, 0.36-0.48%), triamine (0.09—
0.12%), fog-forming components (0.60-0.80%), and water (97.27-96.36%), complete
elimination of microorganisms was not achieved, as evidenced by their growth on nutrient
media.

In contrast, swabs taken after the application of a preparation containing
glutaraldehyde (1.30-1.56%), glyoxal (0.40-0.48%), formaldehyde (1.10-1.32%), QACs
(0.60-0.72%), triamine (0.15-0.18%), fog-forming components (1.0-1.2%), and water
(95.45-94.54%) showed no microbial growth in any case.

The results of the conducted studies indicate that the proposed aerosol disinfection
method meets modern requirements for livestock facility management. It is effective,
environmentally safe, economical, and easy to apply. This development is protected by
the Ukrainian patent for a utility model Ne 96618.

The second utility model aimed to develop a fumigation disinfection method,
which includes the mechanical cleaning of livestock premises, their sealing, maintaining
the appropriate microclimate (temperature 12-35 °C), and disinfection using a
preparation containing peracetic acid, acetic acid, hydrogen peroxide, and water, with an
exposure time of 30 minutes and a consumption rate of at least 20 ml/m?.

Prior to disinfection, the premises are mechanically cleaned of manure, feed
residues, debris, etc. Equipment is cleaned of technical and organic contaminants. The
floor, ceiling, and walls are washed with pressurized water. Doors, windows, manure
channel openings, and natural and forced ventilation hatches are tightly sealed. The
temperature inside the premises is maintained at 12-35 °C. Disinfection is then carried
out by fumigation with the following formulations:

Method 1: peracetic acid — 0.75 %; acetic acid — 0.95 %; hydrogen peroxide —
1.05 %; water — 97.25 %.

Method 2: peracetic acid — 1.20 %; acetic acid — 1.52 %; hydrogen peroxide —
1.68 %; water — 95.60 %.

Method 3: peracetic acid — 1.50 %; acetic acid — 1.90 %; hydrogen peroxide —
2.10 %; water — 94.50 %.

Method 4: peracetic acid — 1.80 %; acetic acid — 2.28 %; hydrogen peroxide —
2.52 %; water — 93.40 %.

The efficiency of the proposed method is presented in Table 2.

The data from Table 2 show that using a preparation containing peracetic acid
(0.75-1.20%), acetic acid (0.95-1.52%), hydrogen peroxide (1.05-1.68%), and water
(97.25-95.60%) does not fully disinfect the treated veterinary surveillance objects.

In contrast, swabs taken after applying a preparation with higher concentrations
of peracetic acid (1.50-1.80%), acetic acid (1.90-2.28%), hydrogen peroxide (2.10—
2.52%), and water (94.50-93.40%) showed no microbial growth in any case, indicating
complete disinfection of the treated objects.

The results of the conducted studies demonstrate that the proposed fumigation
disinfection method meets modern livestock management requirements. It is effective,
environmentally safe, technological, economical, and simple to use. This development is
protected by the Ukrainian patent for utility model No. 104050.
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Table 2
Fumigation disinfection method

. Microbial growth
Preparation’s composition Concentration, Prior to After
P P % riork ATter.
desinfection | desinfection

peracetic acid 0.75
acetic acid 0.95 N N
hydrogen peroxide 1.05
water 97.25
peracetic acid 1.20
acetic acid 1.52 N N
hydrogen peroxide 1.68
water 95.60
peracetic acid 1.50
acetic acid 1.90 N B
hydrogen peroxide 2.10
water 94.50
peracetic acid 1.80
acetic acid 2.28 N B
hydrogen peroxide 2.52
water 93.40

Note: «+» - micribial growth; «—» - no growth.

The foundation of this utility model aims to develop a method for deodorizing
livestock facilities, which includes mechanical cleaning of livestock premises and
deodorizing them using a preparation that serves as a disinfectant. The preparation
contains benzalkonium chloride, eucalyptus oil, fir oil, thyme oil, and water, with an
exposure time of 15 minutes at a dosage of 1-2 cm? per 1 m? of the room's volume.

Before deodorization, mechanical cleaning of the premises is carried out to
remove manure, feed residues, debris, and other waste. Following this, the deodorization
of the premises is performed using the preparation with the following compositions:

Method 1: benzalkonium chloride 0.008%, eucalyptus oil 0.0018%, fir oil
0.0018%, thyme oil 0.0018%, water 99.9866%.

Method 2: benzalkonium chloride 0.024%, eucalyptus oil 0.0054%, fir oil
0.0054%, thyme oil 0.0054%, water 99.9598%.

Method 3: Benzalkonium chloride 0.04%, eucalyptus oil 0.009%, fir oil 0.009%,
thyme oil 0.009%, water 99.933%.

Method 4: Benzalkonium chloride 0.056%, eucalyptus oil 0.0126%, fir oil
0.0126%, thyme oil 0.0126%, water 99.9062%.

The results of the method's effectiveness are presented in Table 3.

The data in Table 3 show that when using the preparation containing
benzalkonium chloride at 0.008-0.024%, eucalyptus oil at 0.0018-0.0054%, fir oil at
0.0018-0.0054%, thyme oil at 0.0018-0.0054%, and water at 99.9866-99.9598%, the
unpleasant odor in the premises was not completely eliminated.

However, it was found that when using the preparation containing benzalkonium
chloride at 0.04-0.056%, eucalyptus oil at 0.009-0.0126%, fir oil at 0.009-0.0126%,
thyme oil at 0.009-0.0126%, and water at 99.933-99.9062% with an exposure time of 15
minutes at a dosage of 1-2 cm?® per 1 m? of room volume, unpleasant odors were absent
for 24 hours.
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Table 3
Deodorizing method in livestock farming
Preparation’s Concentration, - Unpleasant odor
composition % Prlor_tq afte_r .
deodorizing deodorizing

benzalkonium chloride 0.008 %

eucalyptus oil 0.0018 %

fir oil 0.0018 % + +
thyme oil 0.0018 %

water 99.9866 %

benzalkonium chloride 0.024 %

eucalyptus oil 0.0054 %

fir oil 0.0054 % + +
thyme oil 0.0054 %

water 99.9598 %

benzalkonium chloride 0.04 %

eucalyptus oil 0.009 %

fir oil 0.009 % + -
thyme oil 0.009 %

water 99.933 %

benzalkonium chloride 0.056 %

eucalyptus oil 0.0126 %

fir oil 0.0126 % + -
thyme oil 0.0126 %

water 99.9062 %

Note: «+» - presence of unpleasant odor; «—» - odor is absent.

The results of the conducted studies indicate that the proposed method of
deodorization in livestock facilities meets modern production organization requirements,
is effective, environmentally safe, economical, and simple. This development is protected
by Ukrainian Utility Model Patent No. 95338.

Discussion. The role of air pollution in the development of respiratory diseases,
including acute respiratory infections and chronic obstructive pulmonary diseases, is
well-documented. Therefore, the use of air purifiers and filters is one of the proposed
strategies to improve indoor air quality (Vijayan V. K. et al., 2015). Filtration of
recirculated air results in the lowest overall dust concentration (0.12 mg/m?), and lung
health is found to be the best in animals housed in facilities equipped with recirculated
air filtration modules (Wenke C. et al., 2018). To address issues associated with high dust
concentrations, ventilation systems with air filters and humidity control have been
introduced. However, their widespread adoption is hindered by high costs, significant
energy consumption, and labor-intensive maintenance (Hou R. et al., 2024). Our proposed
technical solutions offer high efficiency and functional flexibility, ensuring optimal
capital investment efficiency and reduced operational costs.

The effectiveness of disinfection technologies based on ultraviolet (UV) radiation
Is promising, but it depends on numerous environmental, physical, and technical factors.
UV disinfection should not be used in isolation but should be considered as a supplement
to protocol-driven standard operating procedures for cleaning and disinfection
(Memarzadeh F., 2021). Therefore, we consider combining physical and chemical
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methods for air sanitation in livestock facilities, which, in turn, will minimize the risks of
uncontrolled spread of airborne pollutants.

A wide range of antimicrobial agents is used in livestock production; however,
not all are environmentally safe and highly effective (Campagna M. V. et al., 2016). In
our research, we employed modern chemical disinfectants that demonstrated high
efficiency under industrial conditions, allowing us to develop technological protocols for
their application. According to other researchers, aldehyde-based aerosol disinfectants
have also shown high effectiveness in poultry houses (Jiang L. et al., 2018). The use of
peracetic and acetic acids in spray methods for intermediate disinfection is recommended
(Scheib S. et al., 2023).

Odor emissions significantly affect human and animal health as well as the
environment (Cao T. et al., 2023). For deodorizing livestock facilities, we propose using
eucalyptus, fir, and thyme oils in appropriate concentrations, which have proven effective
in combating unpleasant odors. Other scientists suggest using deodorizing microbial
strains (Ma H. et al., 2021). The spraying of plant extracts is also recommended by other
researchers (Wang Y. C. et al., 2021).

It has been reported that washing followed by disinfection is not always highly
effective. Therefore, the use of technological breaks by relocating animals in facilities is
proposed as an alternative (Connor J. T. O. et al., 2017).

Thus, despite the progress achieved in the development and implementation of
disinfection technologies, there remains a need to explore more environmentally friendly
and versatile antimicrobial agents, as well as to develop technical solutions for sanitizing
livestock facilities.

Conclusions:

1. The proposed device for air purification in livestock facilities is economical,
simple, and convenient to use. It ensures complete air environment purification, is reliable
in operation, requires minimal manual cleaning and maintenance, and offers functional
flexibility, which guarantees optimal investment efficiency and reduced operational costs.

2. The proposed device for air sanitation in livestock facilities enables
simultaneous air ionization and ultraviolet radiation treatment to eliminate pathogenic
and opportunistic microorganisms. It is reliable, simple to use, economical, and does not
require significant material or energy expenditures.

3. Developed methods for deodorization, aerosol disinfection, and fumigation of
the air environment in livestock facilities involve the use of innovative disinfecting
agents.

4. The prospect of further research lies in improving technological approaches to
the disinfection of livestock facilities.

Acknowledgement. This article is dedicated to the cherished memory of a
renowned scientist, a talented organizer of educational and scientific processes, doctor of
agricultural sciences, professor Andrii Paliy.

References
Addie, D. D., Boucraut-Baralon, C., Egberink, H., Frymus, T., Gruffydd-Jones, T.,

Hartmann, K., Horzinek, M. C., Hosie, M. J., Lloret, A., Lutz, H., Marsilio, F.,

Pennisi, M. G., Radford, A. D., Thiry, E., Truyen, U., Mostl, K. (2015). European

advisory board on cat diseases. Disinfectant choices in veterinary practices,

shelters and households: ABCD guidelines on safe and effective disinfection for

feline environments. Journal of Feline Medicine and Surgery. 17(7). 594-605.

https://doi.org/10.1177/1098612X15588450
Artasensi, A., Mazzotta, S., Fumagalli, L. (2021). Back to basics: choosing the

appropriate  surface  disinfectant.  Antibiotics (Basel). 10(6). 613.

228



g!
Hayxoeo-mexniunuii broremens Incmumymy meapunnuumea HAAH, 2024, Ne132 F=F

https://doi.org/10.3390/antibiotics10060613

Cao, T., Zheng, Y., Dong, H. (2023). Control of odor emissions from livestock farms: A
review. Environmental Research. 225. 115545. doi:
10.1016/j.envres.2023.115545

Campagna, M. V., Faure-Kumar, E., Treger, J. A., Cushman, J. D., Grogan, T. R,
Kasahara, N., Lawson, G. W. (2016). Factors in the selection of surface
disinfectants for use in a laboratory animal setting. JAALAS. 55(2). 175-188.

Connor, J. T. O., Clegg, T. A., More, S. J. (2017). Efficacy of washing and disinfection
in cattle markets in Ireland. Irish Veterinary Journal. 70. 6(2017).
https://doi.org/10.1186/s13620-017-0081-1

Curran, E. T., Wilkinson, M., Bradley, T. (2019). Chemical disinfectants: Controversies
regarding their use in low risk healthcare environments (part 1). Journal of
Infection Prevention. 20(2). 76-82. https://doi.org/10.1177/1757177419828139

Dallago, G. M., Wade, K. M., Cue, R. I., McClure, J. T., Lacroix, R., Pellerin, D.,
Vasseur, E. (2021). Keeping dairy cows for longer: A critical literature review on
dairy cow longevity in high milk-producing countries. Animals (Basel). 11(3).
808. https://doi.org/10.3390/ani11030808

Frentzel, H., Menrath, A., Tomuzia, K., Braeunig, J., Appel, B. (2013). Decontamination
of high-risk animal and zoonotic pathogens. Biosecur Bioterror. 11(Suppl 1).
S102-14. https://doi.org/10.1089/bsp.2012.0069

Hou, R., Li, X., Pan, Y., Zhao, X., Ping, J. (2024). A high-efficiency, self-sustainable
livestock barn air purification system. Nano Energy. 124. 109469.
https://doi.org/10.1016/j.nanoen.2024.109469

Jiang, L., Li, M., Tang, J., Zhao, X., Zhang, J., Zhu, H., Yu, X, Li, Y., Feng, T., Zhang,
X. (2018). Effect of different disinfectants on bacterial aerosol diversity in poultry
houses. Frontiers in Microbiology. 9. 2113
https://doi.org/10.3389/fmicbh.2018.02113

Kim, S., Chung, H., Lee, H., Myung, D., Choi, K., Kim, S., Htet, S. L., Jeong, W., Choe,
N. (2020). Evaluation of the disinfectant concentration used on livestock facilities
in Korea during dual outbreak of foot and mouth disease and high pathogenic
avian  influenza. Journal of Veterinary  Science. 21(3). e34.
https://doi.org/10.4142/jvs.2020.21.e34

Kovalenko, V. L. (2014). Methods for controlling disinfectants. Handbook. Kyiv. 159 p.

Li, Q., Liu, L., Guo, A., Zhang, X., Liu, W., Ruan, Y. (2021). Formation of multispecies
biofilms and their resistance to disinfectants in food processing environments: A
review. Journal of Food Protection. 84(12). 2071-2083.
https://doi.org/10.4315/JFP-21-071

Ma, H., Li, F., Niyitanga, E., Chai, X., Wang, S., Liu, Y. (2021). The odor release
regularity of livestock and poultry manure and the screening of deodorizing
strains. Microorganisms. 9(12). 2488.
https://doi.org/10.3390/microorganisms91224388

Memarzadeh, F. (2021). A review of recent evidence for utilizing ultraviolet irradiation
technology to disinfect both indoor air and surfaces. Applied Biosafety. 26(1). 52-
56. https://doi.org/10.1089/apb.20.0056

Moje, N., Waktole, H., Kassahun, R., Megersa, B., Chomen, M. T., Leta, S., Debela, M.,
Amenu, K. (2023). Status of animal health biosecurity measures of dairy farms in
urban and peri-urban areas of central Ethiopia. Frontiers in Veterinary Science.
10. 1086702. https://doi.org/10.3389/fvets.2023.1086702

Paliy, A. P. (2018). Differential sensitivity of mycobacterium to chlorine disinfectants.
Mikrobiolohichnyi Zhurnal. 80(2). 104-116.

229


https://doi.org/10.1089/bsp.2012.0069
http://dx.doi.org/10.1016/j.nanoen.2024.109469

f
g,_ Scientific and Technical Bulletin of Livestock farming institute of NAAS, 2024, Is. 132

https://doi.org/10.15407/microbiolj80.02.104

Paliy, A. P., Sumakova, N. V., Mashkey, A. M., Petrov, R. V., Paliy, A. P., Ishchenko,
K. V. (2018). Contamination of animal-keeping premises with eggs of parasitic
worms. Biosystems Diversity. 26(4). 327-333. https://doi.org/10.15421/011849

Paliy, A., Zavgorodnii, A., Rodionova, K., Borovkov, S., Pavlichenko, O., Dubin, R.,
Ihnatieva, T. (2024). Resistance of different types of nontuberculos mycobacteria
to aldehyde disinfectants.  Veterinarski ~ Arhiv.  94(6). 499-512.
https://doi.org/10.24099/vet.arhiv.2515

Reed, N. G. (2010). The history of ultraviolet germicidal irradiation for air disinfection.
Public Health Reports. 125(12). 15-27.
https://doi.org/10.1177/003335491012500105

Scheib, S., Leimbach, S., Avramidis, G., Bellmann, M., Nitz, J., Ochs, C., Tellen, A.,
Wente, N., Zhang, Y., Viol, W., Kromker, V. (2023). Intermediate cluster
disinfection: which disinfection solution is most effective on milking liners? A
comparison of microorganism reduction on liner inner surfaces using quantitative
swab sampling technique. Pathogens. 12(4). 560.
https://doi.org/10.3390/pathogens12040560

Shkromada, O., Skliar, O., Paliy, A., Ulko, L., Gerun, I., Naumenko, O., Ishchenko, K.,
Kysterna, O., Musiienko, O., Paliy, A. (2019). Development of measures to
improve milk quality and safety during production. Eastern-European Journal of
Enterprise Technologies. 3/11(99). 30-39. https://doi.org/10.15587/1729-
4061.2019.168762

Souza, C., Mota, H. F., Faria, Y. V., Cabral, F. O., Oliveira, D. R., Sant'Anna, L. O.,
Nagao, P. E., Santos, C. D. S., Moreira, L. O., Mattos-Guaraldi, A. L. (2020).
Resistance to antiseptics and disinfectants of planktonic and biofilm-associated
forms of Corynebacterium striatum. Microbial Drug Resistance. 26(12). 1546-
1558. https://doi.org/10.1089/mdr.2019.0124

Sun, Y., Wu, Q., Liu, J., Wang, Q. (2023). Effectiveness of ultraviolet-C disinfection
systems for reduction of multi-drug resistant organism infections in healthcare
settings: A systematic review and meta-analysis. Epidemiology and Infection.
151. e149. https://doi.org/10.1017/S0950268823001371

Tyski, S., Bocian, E., Laudy, A. E. (2024). Animal health protection - assessing
antimicrobial activity of veterinary disinfectants and antiseptics and their
compliance with european standards: A narrative review. Polish Journal of
Microbiology. 73(4). 413-431. https://doi.org/10.33073/pjm-2024-043.

Ventura, G., Lorenzi, V., Mazza, F., Clemente, G. A., lacomino, C., Bertocchi, L., Fusi,
F. (2021). Best farming practices for the welfare of dairy cows, heifers and calves.
Animals (Basel). 11(9). 2645. https://doi.org/10.3390/ani11092645

Vijayan, V. K., Paramesh, H., Salvi, S. S., Dalal, A. A. (2015). Enhancing indoor air
quality - The air filter advantage. Lung India. 32(5). 473-479.
https://doi.org/10.4103/0970-2113.164174

Wang, Y. C.,, Han, M. F., Jia, T. P., Hu, X. R, Zhu, H. Q., Tong, Z., Lin, Y. T., Wang,
C., Liu, D. Z., Peng, Y. Z., Wang, G., Meng, J., Zhai, Z. X., Zhang, Y., Deng, J.
G., His, H. C. (2021). Emissions, measurement, and control of odor in livestock
farms: A review. The Science of the Total Environment. 776. 145735.
https://doi.org/10.1016/j.scitotenv.2021.145735

Wenke, C., Pospiech, J., Reutter, T., Altmann, B., Truyen, U., Speck, S. (2018). Impact
of different supply air and recirculating air filtration systems on stable climate,
animal health, and performance of fattening pigs in a commercial pig farm. PL0S
One. 13(3). e0194641. https://doi.org/10.1371/journal.pone.0194641

230



