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Abstract

Microbial contamination in agricultural environments poses a significant challenge, impacting both animal health and overall
biosecurity. The study conducted at "Aidarbaev E.S." and "Agrofarm Dinara" revealed a significant accumulation of
microorganisms on floors and walls, with concentrations ranging from 32.4 x 10° to 45.6 x 103, while microbial counts were
comparatively lower at drinking bowls. The application of a hydrogen peroxide-based disinfectant in the wet method
demonstrated an average disinfection efficiency of 79.3%, surpassing other tested agents. Furthermore, the foam method
using the same hydrogen peroxide-based composition exhibited a higher efficiency of 86.2%, highlighting its superiority over
wet disinfection by 6.9%. Additionally, the iodine-based disinfectant composition, at a concentration of 0.5%, demonstrated
a substantial impact on poultry houses and barns, reducing microorganism counts by 72.1% to 76.5% after a 3-hour exposure.
Importantly, this disinfection process had no adverse effects on the physiological and clinical status of animals and birds, with
hematological and biochemical indicators suggesting an improvement in the immune system by 9.2% in birds and 16.8% in
dairy cows. Overall, our findings emphasize the effectiveness and safety of hydrogen peroxide and iodine-based disinfectants
in enhancing biosecurity and animal health in agricultural settings.
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1. Introduction
The most critical tasks in agricultural development include
establishing competitive, environmentally friendly production
of farm products, ensuring the complete food security of the
country, boosting effective export potential, and enhancing the
profitability of agriculture. Achieving these goals is contingent
upon adopting a modern approach to the challenges posed by
industrial livestock farming.[*2

The intensification of livestock farming and the high
concentration of animals in enclosed spaces within industrial
livestock complexes have led to an increased risk of biological
air pollution. One of the primary contributors to air pollution,
involving organic substances and microorganisms, is
emissions from livestock farms. This is often linked to the
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violation of production technology or non-compliance with
veterinary and sanitary standards.[*4

Among the veterinary and sanitary measures designed to
prevent and combat infectious diseases in farm animals,
disinfection plays a crucial role. Disinfection is instrumental
in significantly reducing the overall number of
microorganisms and thoroughly eliminating pathogenic
microflora in environmental objects.[>" Disinfection serves as
a critical link in preventing the spread of infectious and
invasive diseases among animals and humans. It helps avoid
contamination of feed with mycotoxins and prevents the
pollution of raw materials and products of animal origin.
Furthermore, disinfection ensures the maintenance of proper
zoohygienic parameters in livestock and poultry premises as
well as in processing industry enterprises.1%

Given the evolution of industrial livestock farming,
disinfecting livestock and poultry premises in the presence of
animals has become increasingly vital. Currently, farm
animals and poultry are consistently kept in enclosed spaces
due to the technological requirements of meat and dairy
production. Consequently, microorganisms accumulate in
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excess in these confined spaces, contributing to the spread of
infectious diseases. To counteract this, effective disinfection
methods (such as wet, aerosol, gas, and foam methods) should
be employed, taking into account the characteristics of
veterinary medicine.'*'2 An essential requirement for
disinfectants used in the presence of animals is safety. These
substances should not be toxic to animals or cause irritation to
the skin and mucous membranes.*341 Hydrogen peroxide is
environmentally friendly as it breaks down into water and
oxygen, minimizing environmental impact. With rapid action,
it acts quickly to eliminate microorganisms, making it suitable
for various applications. Additionally, at low concentrations,
hydrogen peroxide is generally safe to handle, reducing the
risk of adverse effects on users. Some iodine-based
disinfectants may demonstrate efficacy against antimicrobial-
resistant strains, providing an alternative in situations where
resistance is a concern. Whereas polymers-based disinfectants
exhibit targeted microbial control, making them limited types
of microorganisms in certain environments.™ In light of the
aforementioned pressing issues, the research work aims to
conduct a sanitary assessment of the effectiveness of
disinfectant compositions developed based on hydrogen
peroxide and iodine in industrial conditions. To achieve the
overarching goal, outlined tasks include studying bacterial
contamination in livestock buildings, determining an effective
method for utilizing disinfectant compositions based on
hydrogen peroxide in production, and evaluating the influence
and effectiveness of disinfectant compositions based on iodine
in the presence of animals and birds.

2. Experimental

2.1 Materials and research methods

The experiments and methods employed in the study of
laboratory animals adhere to the stipulations of biological
safety and ethical standards for animal experimentation
outlined in the European Convention for the Protection of
Vertebrate Animals Used for Experimental and Other
Scientific Purposes (Strasbourg, 1987). This commitment is
underscored by the Bioethics Commission of Kazakh National
Agrarian Research University (dated October 7, 2022).

The study conducted at the following farms: "Aidarbaev
E.S." in Enbekshi Kazakh district, "Agrofarm Dinara" in
Balkhash district, “Amiran Agro” in Talgar district, and JSC
“Alatau Kus” Poultry Farm in Ili district of the Almaty region,
along with their equipment for herd management.

The assessment of microbial contamination in indoor air
employed the liquid capture method. This involved using a 50
mL UM-1 AZVI chemically pure glass flask (microorganism
catcher) to trap microorganisms. The air supply was executed
through a UG-2 pump, a universal gas analyzer determining
carbon dioxide, ammonia, hydrogen sulfide, and carbon
monoxide. Filtered saline solution was used. Following
disinfection and exposure, samples were collected from
designated 10x10 cm areas using sterile cotton-gauze swabs
saturated with a clean neutralizing solution. Swabs were
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placed in a test tube with neutralizing liquid, washed in 10 mL
sterile saline, and 1 mL of resulting suspension transferred into
a test tube with 9 mL sterile saline. Serial dilutions (6-8) were
prepared, and the suspension applied onto nutrient medium
using either surface or deep methods.

During the experimental phase, wet disinfection was
carried out using a high-pressure sprayer on a HONDA fuel
engine (China). For foam disinfection, a mobile small-sized
foam sprayer PG-24 (Italy) was used. At the "Aidarbaev E.S."
farm, the disinfectant "Glutex" (Spain) was employed. Glutex
is a bactericidal (including tuberculosis), fungicidal, antiviral,
and sporicidal disinfectant solution. It incorporates three
disinfecting  agents  (glutaraldehyde, glyoxal, and
didecyldimethylammonium chloride) with a synergistic effect,
and the concentration of the working solution is 2%.

At Agrofirm Dinara, a disinfection named Virudez
Universal (Russia) was applied for disinfection. Virudez
Universal is a disinfectant that has a wide range of actions
against pathogens of infectious diseases of bacterial, viral, and
fungal etiology. The main active ingredients are
glutaraldehyde, glyoxal, Quaternary Ammonium and Alkyl
Methyl Ethyl. The concentration of the working solution is 2%.
"Ddisinfectant ~ composition  based on  hydrogen
peroxide"(Kazakhstan) - based on stabilized hydrogen
peroxide, destroys causative agents of pathogenic infections,
hazardous infectious diseases, viral hepatitis, tuberculosis, and
Candida and Trichophyton fungi.

"Disinfectant composition based on iodine" (Kazakhstan)
- the main active ingredient is crystalline iodine 2 %, as well
as auxiliary additives. The solution exhibits a broad-spectrum
antibacterial effect, halting disease progression and
eradicating fungi, viruses, bacteria, and other pathogens. The
concentration of the working solution is 0.5%.

The study to determine the effectiveness of a disinfectant
composition developed based on iodine in production
conditions was carried out by aerosol disinfection in the
presence of animals and birds. Production studies were carried
out using the aerosol generator LOMA "Cyclone-4" (Russia)
with the presence of birds on the farm of “Alatau-kus” JSC,
located in the Ili district, and dairy cows on the farm of
“Amiran Agro” in the Talgar district of the Almaty region.

Coliform microorganisms were carried out using a
BMS50W binocular microscope. The BMS0OW binocular
microscope is designed to work in bright fields. It has a
durable body, a camera with built-in software, an external
color LCD monitor, an anti-fungal coating, sealed optical
lenses, and low weight and dimensions. It also has an HDMI
port, SD card slot, USB 2 connector, and built-in software
allowing you to view the monitor's photos or videos and
immediately save them to an SD card or USB Flash without
connecting to an external PC.

The number of erythrocytes, leukocytes, and hemoglobin
was determined on an automatic hematology analyzer MS4
(France). The total protein and albumin amount was
determined using an intuitive biochemical analyzer Screen
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Master (UK).

Descriptive statistical analysis was performed using SPSS
for Windows 13.0 (SPSS Inc., Chi since ago, IL, USA), %> the
test was used to analyze the prevalence of differences between
media dilutions.

2.1.1 Preparation of Hydrogen peroxide-based disinfectant.
In a stirred reactor, 10 kg of dodecyl dimethyl benzyl
ammonium chloride is loaded, followed by 1 kg of sodium
hydroxide and 20 kg of water. The mixture is stirred, then 20
kg of a 40% aqueous hydrogen peroxide solution is added,
followed by stirring and the addition of 1 kg of sulfanol. Then,
the remaining volume of water is poured into the prepared
mixture. The resulting mixture is stirred until homogeneous.
The prepared solution of the obtained detergent-disinfectant
has a pH of 6.1. The final composition of the disinfectant is as
follows: it contains 20.0% of hydrogen peroxide (40%), 10.0%
of dodecyl dimethyl benzyl ammonium chloride (80%), 1.0 %
of sodium hydroxide (40%), 1.0% of sulfanol (40%), and the
remaining portion consists of water.

2.1.2 Preparation of Iodine-based disinfectant.

In a stirred reactor, 20 kg of drinking water is poured, followed
by 4 kg of potassium iodate, stirred, then 2 kg of crystalline
iodine is loaded and stirred again. Next, 19 kg of lactic acid
and 3 kg of tripolyphosphate are added, and the mixture is
stirred before pouring in the remaining volume of water. The
mixture is stirred until homogeneous. The prepared solution of
the obtained disinfectant has a pH of 6. The final composition
of the disinfectant, expressed in weight percent, includes 1.0 -
2.0% crystalline iodine, 3.0 - 4.0% potassium iodate, 18.0 -
20.0% lactic acid, 2.0 - 4.0% sodium tripolyphosphate, and the
remaining percentage is water.

2.2 Study of bacterial contamination of livestock buildings
To assess the effectiveness of sanitary and hygienic measures,
we studied the state of the general microbial background of
livestock premises in the farm " Aidarbaev E.S." and
"Agrofirm "Dinara".

Bacterial contamination of premises depends on numerous
factors, but the main factor is the state of the microclimate,
which depends on the rational operation of ventilation and
sewage systems.

After mechanical cleaning, swabs were taken from the
walls, feeding and drinking containers, floors, and air samples
in the room. Surface washes and air samples were examined
for the Quantity of Mesophilic Aerobic and Facultative
Anaerobic Microorganisms (QMAFAnM) and the presence of
bacteria groups intestinal coli (coliforms) (Table 1).

Based on the findings of the studies, it was observed that
microbial contamination at “Agrofarm Dinara” was higher
compared to the farms of the agricultural enterprise “E.S.
Aidarbaev.” Additionally, coliforms were detected in all
surface washouts, including those from the walls and floors of
the farms and “Aidarbaev E.S.” (Fig. 1S). Both farms
exhibited a notable accumulation of microorganisms on the
floors and walls, while relatively fewer microorganisms were
found in the drinking bowls. The air microflora was within
acceptable limits but was highly concentrated.

2.3 Determination of Microorganisms using Disinfectant
Compositions Based on Hydrogen Peroxide

Disinfection on the farms was carried out during the grazing
of cows in the pen. After mechanical cleaning, water washing,
removal of manure, and cleaning of floors, treated with
disinfectants (“Glutex”, “Virudez Universal” and Disinfectant
Composition Based on Hydrogen Peroxide) in appropriate
concentrations. This was done through wet disinfection using
a high-pressure sprayer with a HONDA engine. The average
consumption of the working solution was 350 - 400 mL/m?.
The exposure time during the treatment of livestock premises
was 60 minutes. After the specified exposure, swabs were
taken for bacteriological studies from the surfaces of the
premises and equipment that had undergone treatment with the
preparation. The swabs delivered to the laboratory were
examined for QMAFAnM and the presence of coliform
bacteria. The research results are presented in Tables 2 and 3.
Following the implementation of two different disinfection
procedures at the "Aidarbaev E.S." farm, no coliform bacteria
were detected. The disinfectant "Glutex" demonstrated a
reduction in microorganisms (QMAFAnM) ranging from
67.2% to 87.6%. The most significant reduction in the number
of microorganisms was observed in the drinking bowls at
87.6%, while the lowest reduction was noted in floor washes
at 67.2%. Additionally, it is noteworthy that the indoor air
microflora decreased by 80.9%. The overall effectiveness of

Table 1. Microbial contamination of livestock buildings.

"Aidarbaev E.S." farm

“Agrofarm Dinara”

Sampling objects coliform, QMAFANM, coliform, QMAFANM,
presence CFU/cm? presence CFU/cm?
Walls + 21.8x103 + 34.9x<10°
Floor + 32.4x10° + 45.6x10°
Feeders - 14.3%103 + 22.7X10°
Drinking bowls - 9.7x103 + 16.3x<103
Air, CFU/m® - 41.3x10° - 54.2x10°

Note: CFU- Colony Forming Unit; QMAFANM — Quantity of Mesophilic Aerobic and Facultative

Anaerobic Microorganisms
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Table 2. Results of two different disinfections at the facilities of the agricultural enterprise “E.S. Aidarbaev”.

Before disinfection

After disinfection

Sampling objects coliform QMAFANM coliform QMAFANM DIS.II':IfectIOH
' ' ' ' efficiency, %

presence CFU/cm? presence CFU/cm?

" Glutex "

Walls 21.8x10°3 - 4.8x10°3 77.9

Floor 32.4x10°3 - 10.6%<103 67.2

Feeding container - 14.3%10°3 - 3.1x<10°3 78.3

Drinking container - 9.7x10°3 - 1.2x103 87.6

Air, CFU / m? - 41.3x10°3 - 7.9x103 80.9

"Disinfectant composition based on hydrogen peroxide"

Walls + 22.4x10°3 - 4.8x10°3 78.2

Floor + 31.6x10°3 - 9.2x103 70.6

Feeding container - 12.3x10°3 - 2.7<10°3 78.0

Drinking container - 10.1x<10°3 - 1.1x103 88.4

Air, CFU/m 3 - 42 6%103 - 7.9%103 81,3

Note: CFU- Colony Forming Unit; QMAFANM — Quantity of Mesophilic Aerobic and Facultative Anaerobic Microorganisms.

Table 3. Results of disinfection at facilities “Agrofarm Dinara”.

Before disinfection

After disinfection

. . - - Disinfection

Sampling objects coliform, QMAFANM, coliform, QMAFANM, efficiency, %
presence CFU/cm? presence CFU/cm? '

" Virudez Universal "
Walls + 34.9x10°3 - 9.4x10°3 73.1
Floor + 456103 - 16.7>103 63.4
Feeding container + 22.7<10°3 - 6.3x10°3 72.2
Drinking container + 16.3x10 3 - 2.9%10°3 82.2
Air, CFU/m 3 - 54.2x108 - 11.6x103 78.5
"Disinfectant composition based on hydrogen peroxide"
Walls + 30.7x10° - 8.4x10°3 72.6
Floor + 472103 - 16.1x103 65.7
Feeding container - 20.4x10°3 - 5.6x103 72.4
Drinking container - 14.8x<10 3 - 2.3x10°3 84.2
Air, CFU/m 3 - 56.3 <103 - 11.4x103 79.7

Note: CFU- Colony Forming Unit; QMAFANM — Quantity of Mesophilic Aerobic and Facultative Anaerobic Microorganisms

the disinfection process averaged at 78.3%.

Under the influence of domestic disinfectant compositions
based on hydrogen peroxide, the reduction in microorganisms
ranged from 70.6% to 88.4%. The maximum decrease in
microorganisms was observed in the drinking bowl at 88.4%,

while the lowest reduction was found in floor washes at 70.6%.

Additionally, it was noted that the microflora of indoor air
decreased by 81.3%. It is important to consider that the wet
disinfection method may not entirely cover the air mass during
disinfection. The average effectiveness of preventive
disinfection was found to be 79.3%, which is 1% higher than
the results obtained with the disinfectant "Glutex."

The increased contamination of surfaces with
microorganisms has posed challenges for effective
disinfection. When utilizing a 2% solution of the disinfectant
"Virudez Universal" achieving satisfactory results was
unattainable. The disinfection efficiency ranged from 63.4%
to 82.2%, and no coliform bacteria were detected. In contrast,
the disinfectant composition developed based on hydrogen
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peroxide demonstrated a disinfection efficiency ranging from
65.7% to 84.2%, with an average of 74.9%, which is 1.1%
higher compared to the results obtained with the drug "Virudez
Universal" (average - 73.8%). This suggests that the
performance of the disinfectant composition based on
hydrogen peroxide is comparable to, if not superior to, the
modern drug "Virudez Universal." Several studies have
indicated that wet disinfection may not achieve a high level of
disinfection. In response, foam disinfection was conducted,
and a comparative effectiveness study was undertaken. To
enhance the quality of preventive disinfection, the results of
studies utilizing a disinfectant composition based on hydrogen
peroxide using the foam method at the farms of the
agricultural enterprise "Aidarbaev E.S." and “Agrofarm
Dinara” are presented in Table 4 below.

After foam disinfection at the "Aidarbaev E.S." farm, there
was a significant improvement in indicators, with a
remarkable reduction of microorganisms reaching 94.8%. The
minimum level of reduction of microorganisms in the floor

© Engineered Science Publisher LLC 2024
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Table 4. Results of foam disinfection in the farms.

Before disinfection

After disinfection

Sampling objects coliform, QMAFANM, coliform, QMAFANM, Dls_lr_1fect|on
efficiency, %

presence CFU/cm? presence CFU/cm?

"Aidarbaev E.S." farm

Walls 21.8%103 - 3.6x103 83.8

Floor 32.4x103 - 7.1<103 78.7

Feeding container - 14.3x10°3 - 2.1x10°3 87.6

Drinking container - 9.7x<103 - 0.5x103 94.8

Air, CFU/m 3 - 413103 - 6.4%103 86.2

LLP "Agrofirm" Dinara - ranch"

Walls + 34.9%103 - 6.8x103 80.5

Floor + 45.6%103 - 11.0x10°3 75.8

Feeding container + 22.7x10°3 - 3.9x0°3 82.4

Drinking container + 16.3%103 - 15x108 90.3

Air, CFU/m 8 - 54.2x10 3 - 9.8x103 81.9

Note: CFU- Colony Forming Unit; QMAFANM — Quantity of Mesophilic Aerobic and Facultative Anaerobic Microorganisms.

washes was 78.7%. The average disinfection efficiency was
86.2%. Similarly, at Agrofarm Dinara, the efficiency of foam
disinfection ranged from 75.8% to 90.3%, and coliforms were
undetected. The maximum reduction in microorganisms was
observed on the surface of drinking bowls, reaching 90.3%.
On average, the effectiveness of preventive disinfection was
82.1%. The QMAFAnM results after wet and foam
disinfection under the influence of a disinfectant composition
based on hydrogen peroxide can be observed in Fig. 1.

As can be seen from Fig. 1(D), the concentration of
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microorganisms under the influence of a disinfectant
composition based on hydrogen peroxide after foam
disinfection shows where the best result is achieved compared
to the outcomes of wet disinfection (Fig. 1C.). The results
revealed a notable reduction in the total number of mesophilic
aerobic and facultative anaerobic microorganisms in the Petri
dish following both wet and foam disinfections. The
accompanying figures illustrate the initial and post-
disinfection counts, demonstrating the efficacy of the
disinfection methods. This decrease underscores the

Fig. 1 QMAFAnM concentrations before (A) and after wet disinfection (C), as well as foam disinfection before (B) and after (D).
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effectiveness of the disinfection process in minimizing
microbial contamination. These findings support the practical
application of wet and foam disinfections as reliable measures
for controlling mesophilic aerobic and facultative anaerobic
microorganisms in the specified environment. The study
demonstrated a significant decrease in the total count of
mesophilic aerobic and facultative anaerobic microorganisms
in the Petri dish following disinfection through both wet and
foam methods (Fig. 1). These findings align with previous
research by Larionov ef al. (2021) and Toquin et al. (2018),
supporting the efficacy of wet and foam disinfections in
reducing microbial contamination.l*6*1 The figures present a
clear visual representation of the initial and post-disinfection
counts, emphasizing the practical application and reliability of
these methods in controlling mesophilic aerobic and
facultative anaerobic microorganisms (Figs. 1A and 1C). After
foam disinfection, a noticeable decrease in the number of
microorganisms was observed in both farms under study, as
evidenced by the data obtained. All the results obtained for
comparative effectiveness have been compiled and are
presented in Table 5.

The study conducted at the farm "Aidarbaev E.S."
demonstrated a reduction in the number of microorganisms by
an average of 79.3% after wet disinfection and 86.2% after
foam disinfection, resulting in an increased efficiency of
disinfection by 6.9%. Similarly, "Agrofarm Dinara" observed
an average efficiency of 74.9% for wet disinfection and 82.1%

for foam disinfection, indicating an improvement in the results
by 7.2%. These findings underscore the effectiveness of both
wet and foam disinfection methods in reducing the microbial
load, thereby enhancing the overall efficiency of disinfection
processes. The results of the study evaluating the effectiveness
of a disinfectant composition based on hydrogen peroxide for
wet and foam disinfection align with the findings from
Aidarbaev E.S. and "Agrofarm Dinara", demonstrating a
significant decrease in the number of microorganisms after
disinfection. The study utilized a comprehensive analysis of
the microbial content in the Petri dish, providing valuable
insights into the efficacy of wet and foam disinfections in
controlling microbial contamination. The results indicated a
substantial reduction in the total number of mesophilic aerobic
and facultative anaerobic microorganisms, highlighting the
efficacy of the disinfection methods in controlling microbial
contamination. Furthermore, the application of a disinfectant
composition based on hydrogen peroxide for wet and foam
disinfection demonstrated significant efficacy, as illustrated in
Fig. 2. This aligns with the findings of previous studies, 51920
showcasing the versatility and effectiveness of hydrogen
peroxide-based disinfectants in controlling microbial
populations in diverse agricultural environments. The findings
from these studies provide valuable insights into the efficacy
of disinfection methods and the maintenance of cellular
phenotype, contributing to a deeper understanding of
microbial control and cellular behavior.

Table 5. Comparative effectiveness of wet and foam disinfection.

"Aidarbaev E.S." farm

“Agrofirm Dinara"

Reduction of microorganisms, %

Sampling objects . -
Wet disinfection

Foam disinfection

Wet disinfection Foam disinfection

Walls 782+43 83.8 5.2 72640 80.5+5.0
Floor 70.6 £3.5 78.7 x4.4 657 +36 75.8 £4.0
Feeding container 78.0%4.1 876+%54 72441 824 x50
Drinking container 88.4 55 94.8+6.5 842453 90.3 5.9
Air, CFU/m 3 813 %50 86.2+53 79.7 £45 81.9+5.2
Average disinfection 79.3+45 86.2 +5.4 749 4.3 82.1+5.0

efficiency, %

Note: CFU- Colony Forming Unit; M=+m is the error of the arithmetic mean.

90
80
70

60
Farm "Aidarbaev E.S."

Agrofarm Dinara
wet = foam

Fig. 2 Comparative indicators of preventive disinfection.

6 | Eng. Sci., 2024, 29, 1095

© Engineered Science Publisher LLC 2024



Engineered Science

Research article

Table 6. Results of bacteriological research of air in poultry houses and barns.

Exhibitions GMN Efficiency Coliform Efficiency
CFU/m3*10° disinfection, % CFU/m3 * 103, disinfection, %

JSC "Alatau Kus"

Before disinfection 160.2422.4 - 8.441.5 -

1 hour after disinfection 58.9+10.6 63.2 2.8+.2 66.4

3 hours after disinfection 44.748.4 72.1 2.04.0 75.5

“Amiran Agro”

Before disinfection 69.2+13.6 - 2.6+.8 -

1 hour after disinfection 21.843.4 68.4 0.841.6 68.7

3 hours after disinfection 16.242.2 76.5 0.5+.2 78.6

Note: CFU- Colony Forming Unit; GMN - General Microbial Number; M=m is the error of the arithmetic mean

2.4. Determination of the influence and effectiveness of
carrying out a disinfectant composition based on iodine in
the presence of animals and birds

An early stage of the study examined the effect of an iodine-
based disinfectant composition on the survival of bacteria
groups intestinal rods (coliforms) and general microbial
number (GMN) in the air of poultry houses and barns, the
results are shown in Table 6 below.

Upon analyzing the quantitative data from the table, it was
observed that the total number of microorganisms before
aerosol disinfection in the poultry houses of the "Alatau Kus"
JSC farm was 160.2 = 22.4 * 10> CFU/m?, which is close to
the specified limit value in the norm (up to 180.0 * 103
CFU/m?). Such conditions can potentially weaken the immune
system of the animals and birds and lead to microbial stress if
they are kept in the house for extended periods. Following a
1-hour exposure to a disinfectant composition based on iodine,
approximately 63.2% of microorganisms were eradicated.
This percentage increased to 72.1% after a 3-hour exposure.
The presence of coliforms decreased to 66.4% and 75.5% after
1 and 3 hours of disinfection, respectively. In the air of barns

at the "Amiran Agro" farm, the total number of
microorganisms was measured at 69.2 + 13.6 * 103 CFU/m’,
reaching the maximum concentration specified in the norm
(70.0 * 103> CFU/m®. Following a 1-hour disinfection
exposure to an iodine-based disinfectant composition, the total
number of microorganisms decreased by 68.4%, and with a 3-
hour exposure, the reduction reached 76.5%. The initial
number of coliform bacteria before disinfection was 2.6 + 1.8
* 10° CFU/m?, which decreased by 68.7% after a 1-hour
exposure and by 78.6% after a 3-hour exposure. Overall, the
results of preventive disinfection in the presence of animals
and birds indicated that a 3-hour exposure to an iodine-based
disinfectant composition had the most significant impact on
reducing microorganisms in the air of barns and poultry
houses. To assess the impact of disinfection in the presence of
animals and birds, the next stage of the study focused on
changes in their physiological and clinical parameters, with
the results presented in Table 7 below.

Temperature, pulse, and respiration indicators in the
experimental and control groups of animals and birds were
within the physiological norm. It was found that the body

Table 7. Influence disinfectant compositions based on iodine on clinical status of cows and birds.

Clinical status of animals

Exhibitions Groups of animals Temperature, . Breath,
Pulse, beats/min .
°C movement / min
JSC "Alatau Kus"
- . Experienced 41.64.7 162.144.0 64.242.0
Before disinfection
Control 41.0H.8 164.244.1 66.042.1
E i 40.8+.4 158.643. 72.243,
24 after disinfection xperienced 08 58.613.8 3.0
Control 41249 160.343.9 68.612.8
Continuation of table 40
. . Experienced 41445 160.84#4.0 68.242.8
72 after disinfection
Control 41.6H.7 161.444.0 70.142.9
Amiran Agro
Before disinfection Experienced 38.2#.2 724428 25.6+1.4
Control 38.44+.2 78.243.2 28.2+.8
24 after disinfection Experienced 38.6+1.4 67.542.2 27.4+1.6
Control 38.7H .4 71.282.4 25.04.5
72 after disinfection Experienced 39.0+1.5 68.6+2.3 234414
Control 38.5+.3 70.3%2.4 25.54+.6

Note: M+m is the error of the arithmetic mean
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temperature of birds before disinfection in the experimental
group was 41.6 + 1.7 °C, which is 1.4% higher than in the
control group. The pulse rate of birds in the experimental
group before disinfection was 162.1 & 4.0 beats/min, which is
1.2%, and the frequency of respiratory movements was
64.2+2.0 beats/min, which is 2.7 % lower compared to the
control group. After a 24-hour exposure to disinfection, it was
found that the body temperature and pulse rate of birds in the
study group were 40.8 + 1.4 °C and 158.6 + 3.8 beats/min,
respectively, which is 1% lower than in the control group.

In birds in the experimental group, the respiratory
movements were 72.2 + 3.0 movements/min, 5% higher than
in the control group. After 72 hours of exposure, the
experimental and control groups' body temperature and pulse
rate had the same percentage. It was found that the movement
of the respiratory rate in the experimental group was 68.2 +
2.8 movements/min, which is 2.7% lower than in the control
group.

On the farm of Amiran Agro, the body temperature of dairy
cows before disinfection in the experimental group was 38.2 +
1.2 °C, 0.5% lower than that of the cows in the control group.
After a 24-hour disinfection exposure, the difference in body
temperatures of cows in the experimental and control groups
was approximate. After a 72-hour exposure, it was found that
the body temperature of cows in the experimental group was
39.0 + 1.5 °C, which is 1.2% higher than in the control group.
In the cows of the experimental group, the pulse before
disinfection was 72.4 + 2.8 beats/min, which is 7.4% lower
than in the control group, and after 24 and 72 hours of
exposure, it was, respectively, 67.5 + 2.2 and 68.6 = 2.3
beats/min, which is 5.2 and 2.4% lower than the control groups.
The movement of the respiratory rate in dairy cows in the
experimental group before disinfection was 25.6 = 1.4
movements/min, which is 9.2% lower than in the control
group; after 24-hour exposure to disinfection it increases by
8.7%, and after 72-hour exposure, this figure decreases again
and fluctuates to 8.2%.

As a result of the above studies, it was possible to verify
that a 0.5% concentration of the developed disinfectant
composition based on iodine does not hurt the physiological
state of animals and birds. Therefore, it is necessary to
systematically carry out preventive disinfection in the
presence of animals and birds using an aerosol method in the
specified concentrations.

At the end of the study, work was carried out to determine
the effect of a disinfectant composition based on iodine on
hematological and biochemical indicators of the blood content
of cows and birds during disinfection in the presence of
animals; the results are presented in Table 8.

On the farm of «Alatau Kus» JSC, one can observe an
improvement in the blood levels of broiler chickens after
disinfection. According to hematological indications, the
number of leukocytes before disinfection  was
23.6+0.22*10%/1; after disinfection, it increased by 10.6%.
The number of red blood cells increased from
2.5440.11*10'%/1 by 18%, and hemoglobin from 106.8+3.4 g/l
by 9.8%. According to biochemical indicators, total protein
before disinfection is 29.6 g/l; after disinfection, it increases
by 5.1%, and albumin from 13.8 g/ to 2.8%.

In the livestock farming of “Amiran Agro”, dairy cows'
blood content improves after disinfection. It was established
that according to the hematological composition, the number
of leukocytes before disinfection was 8.0 + 1.2*107%/1, and after
disinfection increased to 17.5%, the content of erythrocytes
and hemoglobin by 23.5 and 4.6%, respectively. Regarding
biochemical composition, indicators of total protein (62.2 +
1.6 g/1) and albumin (36.3 &+ 1.4 g/1) after disinfection by 18.8%
and 19.6%.

As a result of preventive measures carried out with the
presence of animals and birds using a disinfectant composition
based on iodine, the absence of allergic effects on their body
and an increase in the immune system were proven.

3. The discussion of the results
The significance of monitoring the build-up of
microorganisms in livestock and poultry farms has been
emphasized in the research of numerous scientists.[?:?2 The
excessive accumulation of microorganisms within premises
induces microbial stress in animals and birds, leading to
various infectious diseases and adversely impacting their
productivity. Our experimental studies revealed a notably high
accumulation of microorganisms in the premises of the farms
under investigation, a finding supported by the research of
several scientists.[?24

Following studies comparing a hydrogen peroxide-based
disinfection composition with contemporary formulations
using the wet method, it was observed that the composition
exhibited higher bactericidal efficacy compared to "Glutex"

Table 8. Hemotological and biochemical parameters of the blood composition of birds and cows.

JSC "Alatau Kus" Amiran Agro
Blood composition indicators Before After Before After

disinfection disinfection disinfection disinfection
Leukocytes 1091 23.6 #0.22 26.440.17 8.0+.2 9.7#.8
Red blood cells 102/1 2.54 40.11 3.1040.16 5.240.16 6.840.20
Hemoglobins g /I 106.8 #3.4 118.444.6 107.242.0 112.44.3
Total protein g/l 29.640.20 31.240.31 62.2+1.6 76.6+1.0
Albumin, g/l 13.840.20 14.24).25 36.3+1.4 45.2+.8

Note: M+tm is the error of the arithmetic mean
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and "Virudez Universal" by 1.1%. The wet disinfection
method achieved satisfactory results, with an average
effectiveness of 79.3% following a 60-minute exposure. It is
noteworthy that, in studies conducted by scientists in this field
using hydrogen peroxide-based preparations, disinfection
effectiveness was assessed after a 3-hour exposure. It can be
noted that our studies showed a significantly better result.?]

To enhance disinfection efficiency through the application
of a hydrogen peroxide-based disinfectant composition using
the foam method, the average destruction of microbial activity
reached 86.2%, with the highest recorded figure being 94.8%.
This establishes that utilizing a hydrogen peroxide-based
disinfectant composition, particularly with the inclusion of
foaming surfactants, through the foaming method is more
effective. Similar conclusions are supported by the findings in
the scientific works of various researchers.[?6:27]

To evaluate the effectiveness of disinfection with an
iodine-based disinfectant composition with the participation
of animals and birds, an analysis was carried out to destroy the
vital activity of microorganisms and determine its effect on the
bodies of animals and birds.

When using a 0.5% concentration of a disinfectant
composition based on iodine in preventive disinfection in the
presence of dairy cows using an aerosol generator for 3 hours,
the vital activity of microorganisms in the barn was destroyed,
as many scientific sources noted that this result was obtained
with a 6-hour exposure.®! Moreover, when assessing the
effectiveness of aerosol disinfection in poultry farming, the
results of our research showed that the number of
microorganisms in the air of the poultry house after
disinfection decreases by 2.71 times, while in studies
conducted by scientists in the same direction, this figure
decreased by 1.73 times or less 0.98 times.[*!

When assessing the effect of a disinfectant composition
based on iodine on the indicators of the clinical condition and
immune status of animals and birds, it was found that during
the disinfection process and after 24 hours of exposure, no
deviations from physiological norms were observed; the
immune system improved. Scientists confirmed in their
studies that changes in the body do not occur either under the
influence of the drug or after a 30-minute disinfection in the
presence of animals. They found that after 24 hours of
exposure, there were no changes in functional indicators (body
temperature, pulse rate, respiratory movements) and changes
in the clinical condition of birds (stress, coughing, sneezing,
and other pathological reactions). The blood composition of
animals and birds has also improved, and it has been proven
that the immune system is being formed.[-%2

4. Conclusion

In conclusion, our study in both "Aidarbaev E.S." and
"Agrofarm Dinara" revealed a significant accumulation of
microorganisms on floors and walls, with a concentration
between 32.4 x 10° to 45.6 x 10°, comparatively less at

© Engineered Science Publisher LLC 2024

drinking bowls, while air microflora remained within normal
limits but fairly concentrated. The application of a hydrogen
peroxide-based disinfectant in the wet method demonstrated
an average disinfection efficiency of 79.3%, surpassing other
tested agents. Moreover, the foam method using the same
hydrogen peroxide-based composition exhibited a higher
efficiency of 86.2%, highlighting its superiority over wet
disinfection by 6.9%. The
composition, at a concentration of 0.5%, demonstrated a

iodine-based disinfectant

substantial impact on poultry houses and barns, reducing
microorganism counts by 72.1% to 76.5% after a 3-hour
exposure. Importantly, this disinfection process had no
adverse effects on the physiological and clinical status of
animals and birds, with hematological and biochemical
indicators suggesting an improvement in the immune system
by 9.2% in birds and 16.8% in dairy cows. Overall, our
findings emphasize the effectiveness and safety of the
hydrogen peroxide and iodine-based disinfectants in
enhancing biosecurity and animal health in agricultural

settings.
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