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Summary. The widespread presence of modern high-productive egg crosses of chickens in poultry farms causes 
some negative consequences, one of which is a decrease in hatchability and survival of young chickens. The worsening 
of the quality of hatching eggs is associated with a violation of the morphological and biochemical parameters of the shell 
and shell membranes, which leads to the egg breakage, increased hatchery waste, contamination of young birds with 
infectious agents, and reduced immune resistance. Modern poultry farming uses a fairly large arsenal of disinfectants of 
various chemical origins and mechanisms of action. The introduction into practice of disinfectants is not possible 
without prior laboratory evaluation of their effectiveness as to the object of intended use. The aim of our work was to 
determine the bactericidal properties of disinfectants with different active substances in relation to the microbiota of 
hatching eggs from chickens of different productivity directions. The research was conducted following the guidelines 
‘Methods for determining and evaluating the safety and quality of disinfectants, detergents and detergent-sanitizers used 
in the production, storage, transportation and sale of animal products’ (Kotsiumbas et al., 2010). According to the results 
of the research, it was found that for the purpose of pre-incubation treatment and during the incubation period for 
chickens it is effective to use the drug ‘Polydez’ in 0.1% concentration and the drug ‘Virosan’ in a concentration of 0.1%. 
These disinfectants can be used for sanitation of chicken hatching eggs and hatcheries 
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Introduction. Incubation of eggs is a complex process 
that requires special knowledge and equipment. The 
incubation conditions determine the process of 
embryonic development of birds. Even highly qualified 
specialists are sometimes unable to control this process, 
despite the fact that it is possible to control the 
development of the embryo and its membranes, to 
monitor the timeliness of changes in their size and 
position, and to predict qualitative and quantitative results 
of incubation long before its completion, and, if necessary, 
adjust the incubation conditions (Van de Ven et al., 2011; 
Damaziak et al., 2018). 

Achievements of world science and advanced 
production can significantly increase the hatchability of 
eggs and the quality of day-old birds (Almeida et al., 2008). 
To obtain positive results it is necessary to meet a number 
of conditions, which include the presence of modern 
incubators, main and auxiliary facilities, biologically 
complete eggs, qualified personnel, strict adherence to the 
sequence of the technological process (Boleli et al., 2016; 
Palii et al., 2020; Nasri et al., 2020). 

Today, it is important to develop measures to prevent 
the deterioration of the quality of hatching eggs and, as a 
consequence, reduce their hatchability, which is inherent 
in modern poultry egg crosses (Kutsira, Nwulu and Dogo, 
2019). Deterioration of quality indicators is associated 
primarily with a violation of the parameters of the 
protective bioceramic structures of eggs, which include 
shells and shell membranes (Svobodová and Tůmová, 
2015; Hincke et al., 2019). Violation of the structural 
formations of the hatching eggs leads to a noticeable egg 
breakage, contamination by pathogenic microflora of 
young birds and a decrease in their immune resistance 
(Cook et al., 2005a). A necessary condition for the 
production of high quality and safe poultry products is 
effective sanitation of eggs (Sander and Wilson, 1999). 

Microbial contamination of incubating and hatching 
cabinets depends on the degree of microbial 
contamination of eggs entering the incubator (Cook et al., 
2005b). Increased content of pathogenic microflora on the 
surface of the shell, in the air pool of the incubator, on the 
surface of its equipment and ventilation ducts leads to a 
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decrease in hatchability of eggs (Furuta and Maruyama, 
1981; Grizard et al., 2014). 

There is also a mass infection of embryos, and 
subsequently a significant lag in the growth and 
development of hatched young, reducing its resistance and 
safety during growing (Wang, Firestone and Beissinger, 
2011). The level of contamination of the egg surface 
depends on the degree of microbial contamination of 
containers, equipment, indoor air (poultry house, egg 
storage, hatchery, etc.) (Grizard et al., 2014). 

Pathogenic microorganisms spread among susceptible 
poultry in case of non-compliance with veterinary and 
sanitary norms and rules (Zavgorodniy et al., 2013; Paliy 
and Paliy, 2019), which in turn requires a scientifically 
sound application of highly effective disinfectants with a 
wide range of biocidal action (Paliy et al., 2015; Paliy, 2018; 
Stegniy et al., 2019; Kovalenko et al., 2020). 

In connection with the above, the task of veterinary 
science includes the development and production testing 
of new detergents and disinfectants (Paliy et al., 2016; 
Bondarchuk, Paliy and Blazheyevskiy, 2019), as well as egg 
processing technologies from the moment of laying eggs 
to the hatching of young poultry (Samiullah et al., 2013). 
It is necessary to keep in mind not only the filling of the 
shortage of drugs, but also to take into account the 
increasing requirements for labor safety and the 
environment protection from pollution (Buhr et al., 2015; 
Jiang et al., 2018; Paliy et al., 2020d). 

Currently, the main method of disinfection is 
chemical. It is based on the application of disinfectants 
from different chemical groups, which must meet a 
number of modern requirements (Paliy et al., 2020c). 
Treatment of hatching eggs by chemical methods involves 
the use of substances having bactericidal, bacteriostatic 
and fungicidal activity (Kalidari et al., 2009; Olsen et al., 
2017). Measures to control and prevent diseases of poultry 
of various etiologies should be based on a comprehensive 
approach to the technological process of decontamination 
of both environmental objects and eggs from the moment 
of their laying to hatching (Kusstatscher et al., 2017; Paliy 
et al., 2018a).  

Existing egg disinfectants used before placing eggs in 
the incubator and during the incubation period need to be 
revised to take into account new approaches to assessing 
their effectiveness. 

The aim of the study was to determine the bactericidal 
properties of disinfectants with different active substances 
in relation to the microbiota of hatching eggs from 
chickens of different productivity directions. 

Materials and methods. For research we have chosen 
disinfectants with various active substances:  

‘Polydez’ — a disinfectant that contains hydrogen 
peroxide (12.5 ± 2.5%) and benzalkonium chloride 
(QACs) (15 ± 1%) as the active substance. In addition, the 
composition includes cocamidopropyl betaine, neonol 
and other components. 

‘Sterylii AB’ — a disinfectant containing: derivatives of 
salts of guanidine and alkylamine; sodium bicarbonate; 
excipients; drinking water — up to 100%. 

‘Virosan’ — a disinfectant containing benzalkonium 
chloride (QACs) — 25.0%, glutar aldehyde — 11.0%, 
excipients. 

Study of bactericidal properties of disinfectants was 
carried out following the guidelines ‘Methods for 
determining and evaluating safety and quality of 
disinfectants, detergents-disinfectants used in the 
production, storage, transportation and sale of animal 
products’ (Kotsiumbas et al., 2010) and other current 
methods (Kovalenko et al., 2014). 

Eggs from layers and broilers were used for incubation. 
Results and discussions. At the first stage of research 

we determined the possibility of incubation of eggs from 
chickens of different directions of productivity in case of 
treatment with various disinfectants. The results of 
bacteriological studies of washes showed that in the case 
of incubation of eggs of different groups in one cabinet, 
regardless of the drug used, the level of microbiological 
contamination of the egg shell surface during incubation 
of eggs is almost equally stable (Table 1). The results 
presented in Table 1 indicate that in one incubating 
cabinet the level of microbiological contamination of the 
egg surface does not depend on the use of disinfectants 
with different active substances, as the microbial 
background is aligned with the circulating air. 

In the next experiment, mycological studies showed 
that on the 7th day of incubation, the number of 
micromycete spores on the surface of the egg shell in the 
group in which the drug ‘Polydez’ was used, was 
0.200 × 104, and in the group where the drug ‘Virosan’ was 
used — the growth of microscopic fungi was not found 
(Table 2). On the 12th day of incubation, almost the same 
level of contamination of eggs with micromycetes was 
observed: (0.875 ± 0.012) × 104 — ‘Polydez’ and 
(0.075 ± 0.001) × 104 — ‘Virosan’. Additional treatment of 
eggs on the 14th day of incubation significantly reduced the 
mycological load — (0.075 ± 0.002) × 104 (‘Polydez’) and 
(0.050 ± 0.006) × 104 (‘Virosan’) spores on the surface of 
the shell of 18-day-old embryos. In the groups without 
additional treatment with disinfectants, the number of 
microscopic fungi was almost twice higher — 
(0.125 ± 0.003) × 104 (‘Polydez’) and (0.150 ± 0.002) × 104 
(‘Virosan’) spores on the egg surface. 

A comparative analysis of the effect of disinfectants 
‘Polydez’ and ‘Virosan’ on the bacterial contamination of 
the surface of the egg shell is presented in Table 3. The level 
of contamination of the egg shell surface with 
microorganisms before incubation was > 104 (Escherichia 
coli, Corynebacterium spp., Staphylococcus spp., 
Streptococcus spp.). After disinfection with drugs and 
placing eggs for incubation, the total bacterial 
contamination significantly decreased (7th day of 
incubation — 1.0 ± 0.1 CFU by ‘Polydez’ and 
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2.0 ± 0.1 CFU by’Virosan’). On the 12th day of incubation, 
the total bacterial contamination had already increased 
several times and amounted to 10.0 ± 0.5 CFU by‘Polydez’ 
and 30.0 ± 0.4 CFU by ‘Virosan’. Additional treatment of 
eggs on the 14th day of incubation significantly reduced the 
microbiological load in both groups (10 times by ‘Polydez’ 
and 30 times by ‘Virosan’). The surface of the egg shell 

without additional treatment on the 14th day of incubation 
remained at the level of 12-day-old embryos 
(10.0 ± 0.2 CFU by ‘Polydez’ and 30.0 ± 0.3 CFU by 
‘Virosan’). 

The results of tests of the effect of disinfectants 
‘Polydez’ and ‘Virosan’ on the hatchability of eggs are 
given in Table 4. 

Table 1 — The results of bacteriological studies of washes from the surface of the shell of eggs that were incubated in one cabinet 

Day of incubation Eggs from layers (n = 120) Broiler eggs (n = 100) 
‘Polydez’, 0.1%  ‘Sterylii AB’, 1.0% 

Before incubation > 104 Escherichia coli, Corynebacterium spp., Staphylococcus spp., Streptococcus spp. 

7th day > 104 Escherichia coli, Staphylococcus spp. > 104 Escherichia coli, Corynebacterium spp., 
Staphylococcus spp., fungal microflora 

11th day > 104 Staphylococcus spp., fungal microflora 
17th day > 104 Escherichia coli, fungal microflora 

Table 2 —The results of mycological studies of washes from the surface of the shell of eggs treated with disinfectants 

Drug Day of incubation The level of contamination by micromycetes 

‘Polydez’, 
0.1 % 

7th day (0.200 ± 0.005) × 104 spores on the egg surface (Saverage = 65.0 ± 2.0 sm2) 
12th day (0.875 ± 0.012) × 104 * spores on the egg surface (Saverage = 62.0 ± 2.0 sm2) 
14th day Additional treatment of eggs Without additional treatment 

18th day (0.075 ± 0.002) × 104 spores on the egg 
surface (Saverage = 64.0 ± 2.0 sm2) 

(0.125 ± 0.003) × 104 spores on the egg 
surface (Saverage = 60.0 ± 2.0 sm2) 

‘Virosan’, 
0.1 % 

7th day growth of microscopic fungi has not been established (Saverage = 65.0 ± 2.0 sm2) 
12th day (0.075 ± 0.001) × 104 * spores on the egg surface (Saverage = 68.0 ± 2.0 sm2) 
14th day Additional treatment of eggs Without additional treatment 

18th day (0.050 ± 0.006) × 104 spores on the egg 
surface (Saverage = 66.0 ± 2.0 см2) 

(0.150 ± 0.002) × 104 spores on the egg 
surface (Saverage = 70.0 ± 2.0 sm2) 

Note. * — p < 0.05 in relation to the 7th day of incubation. 

Table 3 — The effect of disinfectants ‘Polydez’ and ‘Virosan’ on bacterial contamination of the egg shell surface (n = 3) 

Day of incubation  ‘Polydez’, 0.1 % ‘Virosan’, 0.1 % 
Before incubation > 104 Escherichia coli, Corynebacterium spp., Staphylococcus spp., Streptococcus spp. 

7th day 1.0 ±  0.1 CFU 2.0 ± 0.1 CFU 
12th day 10.0 ± 0.5 CFU * 30,0 ± 0,4 CFU * Acinetobacter spp. 

14th day Additional treatment 
of eggs 

Without additional 
treatment 

Additional treatment 
of eggs 

Without additional 
treatment 

18th day 1.0 ± 0.2 CFU 10.0 ± 0.2 CFU 1.0 ± 0.1 CFU 30.0 ± 0.3 CFU 
Notes: CFU — colony-forming units; * — p < 0.05 in relation to the 7th day of incubation. 

Table 4 — Hatchability of eggs treated with various disinfectants 

Placed 
eggs, 
pcs. 

Not 
fertilized Blood ring Dead-in-shell Addled eggs Weak and 

crippled 
Hatched 
chickens 

Hatch- 
ability 

pcs. % pcs. % pcs. % pcs. % pcs. % heads % % 
‘Polydez’ 

61 14 23.0 6 9.8 2 3.3 2 3.3 — — 37 60.7 78.7 
‘Virosan’ 

61 14 23.0 9 14.8 4 6.6 2 3.3 — — 32 52.5 68.0 
Total 

122 28 23.0 15 12.3 6 4.9 4 3.3 — — 69 56.6 70.2 
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From the results shown in Table 4 it is seen that the 
hatchability of eggs in the group, the surface of the shell of 
which before incubation was treated with 0.1% solution of 
the drug ‘Polydez’ was 78.7%, and in the group where the 
surface of the shell before incubation was treated with 
0.1% solution of the drug ‘Virosan’ was 68.0%. The main 
losses during the incubation period were due to the 
presence of an increased number of unfertilized eggs 
(23.0%). 

Autopsy of the dead embryos did not show a negative 
effect of disinfectants on the hatching egg quality. It should 
be noted that in the group of eggs, the surface of the shell 
of which before incubation was treated with 0.1% solution 
of the drug ‘Virosan’, there was a slightly increased rate of 
embryo death in the middle of incubation (blood ring, 
dead-in shell) compared to the group where the surface of 
the shell before incubation was treated with 0.1% solution 
of the drug ‘Polydez’. However, in our opinion, this is more 
due to the excessive period (about 10 days for collecting 
eggs to form a batch) of egg storage before incubation. 

Summarizing the results of the study, it was found that 
the drugs ‘Polydez’, ‘Virosan’, and ‘Sterylii AB’ do not have 
a negative impact on the development of birds in the 
embryonic and postnatal periods. However, due to the 
lack of fungicidal properties, ‘Sterylii AB’ should not be 
used to disinfect egg surfaces before incubation. For the 
purpose of both pre-incubation treatment and during the 
incubation period, it is recommended to use for chicken 
eggs the drug ‘Polydez’ in 0.1% concentration and the 
drug ‘Virosan’ in a concentration of 0.1%. 

The large-scale application of disinfectants in animal 
husbandry is caused by the widespread of pathogens of 
animal diseases regardless of the facility and areas (Paliy 
et al., 2018c, 2019). The intensification of production has 
led to the concentration of a large number of birds of 
different ages in relatively limited areas. Violation of basic 
zooveterinary requirements in egg and meat production 
very often leads to diseases of various etiologies in poultry 
(Paliy et al., 2018b; Bogach et al., 2020; Paliy et al., 2020a). 
This is due to the fact that the air basin at such poultry 
farms is heavily polluted by microflora due to violations in 

various technological operations for clean and dirty air 
flows (Palii et al., 2019). 

The possibility of re-infection of poultry increases due 
to the lack of cleaning of the supply and exhaust air in the 
adjacent premises, as well as due to the placing of eggs for 
incubation from both healthy and sick birds. In this 
regard, almost every world leader in incubator 
construction has its own technological approach to the 
treatment of premises, equipment, hatching eggs, 
disinfection and supply of air to the incubator, the scheme 
of its distribution and the level of air exchange in rooms, 
cabinets, etc. (Jiang et al., 2018). 

One of the key stages of egg incubation is the genetic 
potential and age of the parent flock (Nangsuay et al., 
2013; Ipek and Sozcu, 2015), the shelf life of eggs before 
incubation (Fasenko, 2007; Goliomytis, Tsipouzian and 
Hager-Theodorides, 2015), egg size (Iqbal et al., 2016), 
timely and careful overturning (Elibol and Braket, 2003), 
quality of ventilation (Okur, Eleroğlu and Türkoğlu, 2018; 
Ishchenko et al., 2019). For sanitary treatment of eggs 
before incubation it is necessary to use only those 
antimicrobials, the effectiveness of which is proven in the 
laboratory, and their properties meet modern 
requirements for high quality and safe production (Gehan 
et al., 2009; Banach et al., 2016; Paliy et al., 2020b; 
Orobchenko et al., 2020). 

In this regard, the urgent issue today is to determine 
the effect of new disinfectants on the egg microbiota, 
embryogenesis of poultry, growth and development of 
hatched young birds, the level of their resistance and safety 
during growing. 

Conclusions. In the course of research the bactericidal 
properties of disinfectants with different active substances 
on the microbiota of hatching eggs from chickens of 
different directions of productivity were determined. 

For the purpose of pre-incubation and during the 
incubation period treatment of chicken eggs, it is effective 
to use the drug ‘Polydez’ in 0.1% concentration and the 
drug ‘Virosan’ in a concentration of 0.1%. 

These disinfectants can be used for sanitation of 
chicken hatching eggs. 
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