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Introduction of probiotics to poultry feeding practices significantly reduces the risk of infections of the gastrointestinal tract, 

thus preventing the potential emergence of antibiotic resistance. To conduct the experiment, we selected Japanese quails aged 45 

days. Two groups were formed, consisting of 20 individuals each, according to the analogue principle. The intake of the probiotic 

feed supplement by the experimental-group quails led to notable improvements in an array of parameters, compared with the 

control. Thus, it produced increases of 15.8% in the total yield of eggs, 15.6% in the laying capacity per one average laying quail, 

and 10.3% in the laying intensity. The parameters of eggs were also enhanced: we noted a 15.0% increase in the mass of eggs, a 

9.8% increase in the mass of egg shell, a 21.0% increase in the yolk mass, a 12.1% increase in the albumen mass, and a 10.7% 

increase in the yolk/egg mass ratio. The egg width, egg height, egg volume were higher by 11.4%, 7.6%, and 7.0%, respectively. 

The probiotic promoted rises in the albumen parameters: 20.0% in height of albumen, 9.2% in lesser diameter, and 8.3% in larger 

diameter. At the same time, the increases in yolk measured 20.4% in height, 10.0% in lesser diameter, 13.1% in larger diameter, 

and 7.8% in the yolk index. Moreover, the quails that received the probiotic consumed 12.8% less fodder per 10 eggs than the 

control. The mass parameters were also observed to have been elevated. Thus, we observed increases of 7.5% in live mass, 

38.8% in mean daily mass gain, and 37.8% in absolute mass. Accordingly, we registered a 8.5% greater pre-slaughter live mass, 

a 13.0% higher mass of non-eviscerated carcass, a 7.8% greater mass of semi-eviscerated carcass, a 12.0% heavier eviscerated 

carcass, and a 25.6% larger mass of the thoracic muscles. Furthermore, the experimental-group quails had improved blood pa-

rameters, in particular increases in the hemoglobin level by 7.2%, erythrocytes by 24.7%, total protein by 16.1%, albumin by 

13.5%, globulins by 18.5%, glucose by 13.8%, and calcium by 21.8%. Thus, the intake of the probiotic containing B. subtilis 

increased the productivity, stimulated the immunity, and enhanced metabolism in the quails, allowing obtaining high-quality and 

safe egg products.  

Keywords: quails; probiotic feed supplement; nutrition; laying capacity; live mass; body mass gains; fodder consumption; 

blood; quality indicators of eggs.  

Introduction  

 

Rapid development of poultry farming forces specialists into a 

rigid framework to maintain poultry productivity at a high level. 

Feeds and feed supplements must correspond to rigorous criteria, 

which could require additional costs. At the same time, the industry 

faces the challenge such as the development and spread of resistant 

microorganisms that pose threat to both the health of consumers and 

the environment, a problem that stems from the sphere’s long history 

of extensive use of antibiotics and other drugs (Mörschbächer et al., 

2024; Lan et al., 2025).  

Numerous feed supplements were developed using biotechnolo-

gies and are used to improve the health of poultry. Long use of antibi-

otics as growth stimulators in poultry farming prevented the spread of 

both pathogenic and beneficial microorganisms in the digestive tract. 

Meanwhile, pathogenic bacteria have acquired resistance. In addition, 

a health risk for people is also posed by the residues of antibiotics in 

the products of animal origin (Lokapirnasari et al., 2017; Yu et al., 

2021).  

Bacteria that adapt to antibiotics and become unresponsive to 

them have become a substantial global problem. To address this gro-

wing threat, both the European Union and the United States took 

measures to restrict the use of antibiotics in animal farming. Thus, the 

EU prohibited the application of antibiotics for growth stimulation in 

2006. In the US, a gradual refuse from the use of growth stimulation 

antibiotics began in 2017.  

Against the background of banning antibiotics and other chemical 

compounds that are growth factors, researchers have started to seek 

alternative feed supplements. As of now, the market offers myriad 

drugs that positively affect animal organisms (Gupta et al., 2016; Ra-

zanova et al., 2017). Among a high number of feed supplements of 

natural origin, a special attention should be paid to probiotics and their 

properties (Poberezhets et al., 2021; Darboe et al., 2023).  

Probiotic feed supplements have a potential to be an alternative to 

antibiotics, because they can be added directly to fodder, and they 

exert beneficial effects and improve the balance of the gut microflora. 

An important characteristic of a probiotic is production of the high- 

and low-molecular-weight compounds bacteriocins, which display a 

broad spectrum of action toward competitive microflora (Khan et al., 

2020; Chudak et al., 2021; Poberezhets et al., 2023).  

The fight against antibiotic resistance and the prohibition of feed 

antibiotics open great opportunities for the market of spore-based 

probiotics. A promising direction in poultry farming is the use of bac-

teria of the Bacillus genus. Those strains of microorganisms are com-

mon in nature, are resistant to digestive enzymes, and can retain their 

vitality in the gastrointestinal tract for a long period. The mechanisms 

of probiotic action of the bacterium Bacillus subtilis are related to the 

synthesis of antimicrobial compounds, enhancement of non-specific 

and specific immunities, stimulation of the growth of normal gut mic-

roflora, and synthesis of digestive enzymes (Jazi et al., 2020; Zhao 

et al., 2020; Wang et al., 2021).  

Probiotics that contain B. subtilis can positively affect the laying 

capacity and quality of eggs in poultry and promote decline in the 

fodder conversion coefficient through the synthesis of digestive enzy-

mes, such as amylase, lipase, and protease, which helps to digest feed 

more effectively, thus contributing to a high absorption of feed nutri-

ents. In this way, poultry obtains more energy, organic, and mineral 

compounds for the formation of eggs. Introduction of probiotics to 
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poultry feeding substantially reduces the risks of infections of the gas-

trointestinal tract, allowing rarer use of expensive drugs and rarer pro-

phylaxis of the emergence of antibiotic resistance (Manafi et al., 2020; 

Jiang et al., 2022). Moreover, a Bacillus subtilis-containing probioic 

can positively affect the hematological parameters in poultry, leading 

to strengthened organism’s resistance, boosted productivity, and safe 

poultry products (Cirilo et al., 2023; Yefimov et al., 2024).  

The objective of the study was to assess the effects of the probio-

tic feed supplement with B. subtilis on the productivity, quality of 

eggs, and hematological parameters in quails.  

 

Materials and methods  

 

The program of the scientific experiment was approved by the 

commission of the Faculty of Technologies of Production, Proces-

sing, and Robotic Technology in Poultry Farming of Vinnytsia Na-

tional Agrarian University (Protocol of the Session of Ethic Commit-

tee No. 4 as of September 23, 2024). The protocol and procedures 

used in this experiment ethically corresponded to the Law of Ukraine 

On the Protection of Animals from Abuse and the Directive 

2010/63/EU of European Parliament on the protection of animals. 

The quails were held in single-tier cages, which allowed creating opti-

mal parameters of microclimate for the birds, particularly: the air tem-

perature within 18–25 °C, 60–70% humidity, and 18 hour lighting 

every day. At the end of the experiment, we conducted a control slau-

ghter of the poultry, four individuals from each group. To study the 

morphological and biochemical parameters in blood, we selected four 

quails from each group, from which we collected blood in the mor-

ning, prior to feeding, after decapitation under a light ether narcosis.  

The experiment was carried out under the conditions of vivarium 

at Vinnytsia National Agrarian University according to the generally 

accepted methods (Ibatullin et al., 2017). We selected Japanese quails 

aged 45 days, which were divided according to the analogue principle 

into two groups consisting of 20 individuals each.  

The experimental period lasted 90 days. The control group con-

sumed the main diet (MD) – complete-diet mixed feed. During the 

experiment, the quails were given fodder and water. The experimental 

quails, in addition to the diet, received the Klostat probiotic feed sup-

plement in a dose of 50 g/tonne of mixed feed.  

The Klostat probiotic provides a targeted probiotic action because 

of the strain of B. subtilis PB6, therefore supporting the health and 

resistance of the gut microflora of the animals by stimulating the 

growth of beneficial bacteria, such as Lactobacillus and Bifidobacteri-

um. One kilogram of the probiotic supplement contained no less than 

2×109 CFU (colony-forming units) of the spore-forming bacterium 

B. subtilis РВ6.  

During the study, we determined the growth intensity by individ-

ually weighing 20 birds of each group at the beginning and the end of 

the experiment (Ibatullin et al., 2017). According to the results of 

weighing, we determined the live mass of the quails and the gains in 

absolute and mean daily mass during the experiment. At the same 

time, we made an account of survival of the poultry according to the 

records of dead birds, and also calculated the consumption of fodder 

per 10 eggs.  

To determine the quality parameters of the eggs, we selected 

10 eggs from each group, according to the methods described in the 

study by Ibatullin et al. (2017). During the experiment, we measured 

the morphological parameters of eggs and mass of eggs and egg’s 

components (Hamilton, 2022) such as shell, yolk, and albumen using 

electronic scales Radwag WLC 2/C/1 (Radom, Poland, 2015) with an 

accuracy up to 0.01 g. We studied the changes in the shape and size of 

the quail eggs: larger and lesser diameters of the eggs, diameter and 

height of the air cell, height and diameter of albumen and yolk using a 

Mutitoyo digital caliper (Kawasaki, Japan, 2019) and measured the 

thickness of the shell using a Mitutoyo 103-137 micrometer (Kawa-

saki, Japan, 2018).  

During the control slaughter, we determined the pre-slaughter pa-

rameters: pre-slaughter live mass, mass of non-eviscerated, semi-evi-

scerated, and eviscerated carcass, and also the mass of the muscular 

tissue.  

To identify the morphological composition of carcasses of the 

quails, we determined body weight prior to slaughter, weight of non-

eviscerated, semi-eviscerated (i.e. those with removed intestines and 

cloaca, filled crop, oviduct and ovary), eviscerated carcasses (the in-

ternal organs and abdominal-cavity fat and esophagus of which were 

removed, without head, legs and wing metacarpals), slaughter yield, 

and weight of the muscles. During the control slaughter, we weighed 

the internal organs using the electronic scales Radwag WLC 2/C/1.  

The laboratory hematological parameters were measured at the 

Management of the Food Safety Service of Vinnytsia Oblast, accor-

ding to the generally accepted methods (Vlizlo et al., 2012). To deter-

mine the morphological blood parameters, we used a Heska Element 

HT5 veterinary hematological analyzer (Barrie, Canada, 2016). We 

employed the colorimetric method to measure hemoglobin, electric 

impedance method to analyze erythrocytes, and laser flow cytometry 

to determine leukocytes. The total protein, albumins, globulins, gluco-

se, the activities of aspartate (AST) and alanine aminotransferase 

(ALT), alkaline phosphatase, urea, and total calcium in blood serum 

were studied using an automatic biochemical analyzer (Barcelona, 

Spain, 2018) with necessary reagents.  

The biometric processing of the experiment results was perfor-

med using the ANOVA disperse analysis. The data in the tables are 

presented as mean value (x) and standard deviation (SD). The diffe-

rences between the samplings were considered significant at P < 0.05. 

 

Results  

 

In the experimental group, the use of the Bacillus subtilis-based 

probiotic supplement in feeding the laying quails promoted increases 

of 15.8% (F = 11.303) in the total yield of eggs, 15.6% (F = 4.836) in 

the laying capacity per one average laying quail, and 10.3% (F = 

5.086) in the laying intensity, compared with the control (Table 1).  

Table 1  

Egg productivity of the quails following the intake  

of the probiotic (B. subtilis), (x ± ЅD, n = 20)  

Parameter 
Group 

control experimental 

Total yield, eggs 1,168 ± 12 1,352 ± 11*** 

Laying capacity per one average laying 

quail, eggs 
61.6 ± 1.5 71.2 ± 1.3*** 

Laying intensity, % 64.8 ± 1.7 75.1 ± 1.1*** 

Note: * – P < 0.05; ** – P < 0.01; *** – P < 0.001 differences between the 

control and experimental groups.  

The obtained results revealed increases of 15.0% (F = 5.202) in 

the mass of eggs, 9.8% (F = 2.743) in shell, 21.0% (F = 3.832) in 

yolk, 12.1% (F = 3.042) in albumen, and 10.7% (F = 4.412) in the 

yolk/egg mass ratio (Table 2).  

Table 2  

Morphological composition of the quail eggs following the intake  

of the B. subtilis-based probiotic (x ± ЅD, n = 10)  

Parameters 
Group  

control experimental 

Egg mass, g 10.80 ± 0.21 12.42 ± 0.23*** 

Mass of the main components of the 
egg, g:  

Shell 

 
 

1.64 ± 0.05 

 
 

1.80 ± 0.03** 

Yolk 3.77 ± 0.16 4.56 ± 0.13** 
Albumen 5.39 ± 0.17 6.06 ± 0.14** 

Ratio of the mass of egg components  

to egg mass, %:  
  

Shell 15.20 ± 0.39 14.52 ± 0.24 

Yolk 34.90 ± 0.34     37.25 ± 0.41*** 

Albumen 49.90 ± 0.83 48.79 ± 0.61 

Note: see Table 1.  

We registered increases of 11.4% (F = 2.476) in the lesser diame-

ter of eggs, 7.6% (F = 3.152) in larger diameter, 7.0% (F = 4.308) in 

egg volume, and 10.3% (F = 4.288) in the shape index (Table 3).  
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Table 3  

Shapes and sizes of the eggs following the intake  

of the probiotic supplement (x ± ЅD, n = 10)  

Parameter 
Group 

control experimental 

Lesser egg diameter, mm 22.45 ± 0.63 25.01 ± 0.82* 
Larger egg diameter, mm 30.79 ± 0.64 33.12 ± 0.37** 

Egg volume, mL 17.30 ± 0.21 18.52 ± 0.19*** 

Ratio of diameters 1.371 ± 0.030 1.325 ± 0.026  
Shape index, % 72.91 ± 0.53 75.48 ± 0.28*** 

Note: see Table 1.  

The studied probiotic containing strain of B. subtilis also notably 

improved the quality parameters of the quails’ eggs. The consumed 

supplement led to increases of 20.0% (F = 2.913) in the height of 

albumen, 9.2% (F = 2.334) in lesser diameter, and 8.3% (F = 2.585) 

in larger diameter, compared with the control (Table 4).  

Table 4  

Qualitative parameters of the quail eggs following the intake  

of the B. subtilis-based probiotic (x ± ЅD, n = 10)  

Parameter 
Group 

control experimental 

Dense 

layer of 
albumen 

Height, mm 4.05 ± 0.17 4.86 ± 0.22** 

Lesser diameter, mm 41.4 ± 1.1 45.2 ± 1.2* 

Larger diameter, mm 76.8 ± 1.8 83.2 ± 1.7* 

Albumen index 0.070 ± 0.014 0.082 ± 0.012 

Yolk 

Height, mm 9.50 ± 0.37 11.44 ± 0.28*** 

Lesser diameter, mm 21.02 ± 0.48 23.13 ± 0.39** 

Larger diameter, mm 25.23 ± 0.61 28.54 ± 0.56*** 

Yolk index 41.08 ± 0.59 44.27 ± 0.45*** 

Note: see Table 1.  

The probiotic increased the height of egg yolk by 20.4% (F = 

4.818), lesser diameter by 10.0% (F = 3.411), larger diameter by 

13.1% (F = 3.997), and the yolk index by 7.8% (F = 4.299).  

The experimental-group quails were observed to consume 12.8% 

fodder per 10 eggs, compared with the control.  

Also, the intake of the probiotic positively affected the live mass 

and body-mass gains of the quails (Table 5).  

Table 5  

Effects of the B. subtilis-based probiotic on live mass  

and mass gains in the quails (x ± ЅD, n = 20)  

Parameter 
Group 

control experimental 

Live mass at the beginning  
of the experimental period, g  

161.5 ± 1.1 162.8 ± 1.6 

Live mass at the end  

of the experimental period, g 
197.4 ± 3.5   212.3 ± 3.6** 

Mean daily gain, g     0.400 ± 0.023     0.555 ± 0.041** 

Absolute gain in live mass, g   35.9 ± 1.7     49.5 ± 1.9*** 

Note: see Table 1.  

At the end of the experiment, we determined that the probiotic 

supplement produced 7.5% (F = 2.967) higher live mass, 38.8% (F = 

3.297) higher average daily mass gain, and 37.8% (F = 5.334) greater 

absolute mass, compared with the control. Furthermore, the probiotic 

increased the survival of the quails by 2.0%.  

According to the results of the control slaughter, the supplement 

promoted increases of 8.5% (F = 3.092) in the pre-slaughter live 

mass, 13.0% (F = 4.405) in the mass of non-eviscerated carcass, 7.8% 

(F = 2.562) in the mass of semi-eviscerated carcass, 12.0% (F = 

3.199) in the mass of eviscerated carcass, and 25.6% (F = 2.787) in 

the mass of the thoracic muscles (Table 6).  

Other important parameters that we measured are blood parame-

ters. The circulatory system provides stable homeostasis of the entire 

organism. Hematological parameters are those on which metabolism 

depends. In turn, metabolism of nutrients from the feed determines 

the productivity and organism’s resistance.  

According to the results of the experiment, the probiotic positive-

ly affected the morphological blood parameters, supporting them 

within the range of physiological norm. Thus, in the experimental-

group quails, the hemoglobin level was higher by 7.2% (F = 3.139) 

and that of erythrocytes greater by 24.7% (F = 4.999) than in the 

control (Table 7).  

Table 6  

Slaughter parameters of the quails following the intake  

of the B. subtilis-based probiotic (x ± ЅD, n = 4)  

Parameter 
Group 

control experimental 

Pre-slaughter live mass, g 186.8 ± 3.9 202.6 ± 3.3* 
Mass of non-eviscerated carcass, g 165.4 ± 3.8   187.0 ± 3.1** 

Mass of semi-eviscerated carcass, g 148.6 ± 3.1 160.2 ± 3.3* 

Mass of eviscerated carcass, g 125.4 ± 3.8 140.5 ± 2.8* 
Mass of the thoracic muscles   35.6 ± 2.5   44.7 ± 2.1* 

Mass of the thigh muscles    16.8 ± 1.5 21.2 ± 1.4 

Note: see Table 1.  

Table 7  

Morphological blood parameters of the quails following  

the intake of the B. subtilis-based probiotic (x ± ЅD, n = 4)  

Parameter 
Group 

control experimental 

Hemoglobin, g/L 112.3 ± 2.1 120.4 ± 1.5* 

Erythrocytes, 1012/L     2.31 ± 0.07       2.88 ± 0.09** 
Leukocytes, 109/L   28.68 ± 0.84 30.15 ± 0.65 

ESR, mm/h     1.76 ± 0.37   1.93 ± 0.31 

Note: see Table 1.  

The intake of the probiotic by the experimental group increased 

the level of the total protein in blood by 16.1% (F = 10.221), albumins 

by 13.5% (F = 4.629), and globulins by 18.5% (F = 4.361, Table 8).  

Table 8  

Biochemical blood parameters of the quails following the intake  

of the probiotic supplement containing the spore-forming  

bacterium B. subtilis (x ± ЅD, n = 4)  

Parameter 
Group 

control experimental 

Total protein, g/L 36.56 ± 0.36       42.45 ± 0.45*** 

Albumins, g/L 17.30 ± 0.38     19.63 ± 0.33** 
Globulins, g/L 19.23 ± 0.49     22.78 ± 0.65** 

ALT, U/L   4.27 ± 0.24   4.52 ± 0,25 

AST, U/L 209 ± 12 226 ± 10 
Alkaline phosphatase, U/L 1107 ± 48 1121 ± 56 

Total bilirubin, µmol/L 3.50 ± 0.18   3.25 ± 0.25 

Cholesterol, mmol/L 3.75 ± 0.17     3.10 ± 0.15* 
Triglycerids, mmol/L 3.43 ± 0.30   3.13 ± 0.18 

Glucose, mmol/L 5.45 ± 0.19     6.20 ± 0.16* 

Creatinine, µmol/L 6.23 ± 0.13     5.55 ± 0.18* 
Urea, mmol/L 1.90 ± 0.20   1.63 ± 0.15 

Calcium, mmol/L 2.40 ± 0.11     2.90 ± 0.16* 

Note: see Table 1.  

The probiotic supplement, consumed with the mixed feed, led to 

increases of 13.8% (F = 3.019) in the glucose level and 21.8% (F = 

2.575) in calcium. At the same time, we observed 17.3% (F = 2.867) 

and 10.9% (F = 3.063) decreases in cholesterol and creatinine, respec-

tively. Thus, the probiotic with the spore-forming bacterium B. sub-

tilis promotes the production of hemoglobin, total protein, and im-

mune cells in the organism, thereby enhancing metabolism, increas-

ing the productivity, improving the egg quality, reducing the level of 

cholesterol, and increasing the birds’ resistance.  

 

Discussion  

 

Probiotics stimulate the growth of beneficial microorganisms and 

decrease the number of harmful bacteria, consequently normalizing 

the balance of gut microflora in the organism. Consumption of probi-

otics can reduce the risk of gastrointestinal diseases through cleansing 

of the intestines from pathogens and strengthening of the immune 

system (Durna et al., 2022).  
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According to the results of the study, consumption of the probio-

tic supplement with the spore-forming bacterium B. subtilis caused in-

creases in the total yield of eggs from the experimental-group quails, 

laying capacity, and laying intensity, compared with the control. 

Similar experiments were conducted by other researchers (Khan et al., 

2020; Lan et al., 2025), who yielded positive results in terms of pro-

biotics, which enhanced the productivity and egg quality in quails. 

Our results are also consistent with the studies by Wang et al. (2023), 

who observed increase in the laying rate and egg mass in the quails 

that consumed the probiotic.  

During the experiment, we studied the effects of the probiotic 

supplement on the qualitative parameters of quail eggs. This study has 

demonstrated that the probiotic containing strain of B. subtilis, con-

sumed by the experimental-group quails, promoted increases of 

15.0% (F = 5.202) in the egg mass, 9.8% (F = 2.744) in shell, 21.0% 

(F = 3.832) in yolk, and 12.1% (F = 3.042) in albumen, compared 

with the control. Furthermore, we observed increased lesser and lar-

ger egg diameters, volume of egg, and shape index. The results we 

yielded are consistent with numerous other studies (Gupta et al., 

2016; Lv et al., 2021). In particular, the data obtained by Mörschbä-

cher et al. (2025) revealed that intake of the probiotic by the poultry 

increased the mass and improved the egg quality.  

In the experimental-group quails, the probiotic increased the les-

ser egg diameter by 11.4% (F = 2.476), larger diameter by 7.6% (F = 

3.152), and egg volume by 7.0% (F = 4.308). In addition, the probio-

tic increased the lesser and larger yolk diameter. Similar experiments 

were conducted by other researchers (Darboe et al., 2023), who also 

observed improved quality parameters of the eggs resulting from 

probiotic supplementation. Moreover, some studies indicate potential 

benefits of using probiotics for improving the quality of shell and 

yolk, and also gut health. According to Cufadar et al. (2024), addition 

of B. megaterium and B. amyloliquefaciens to the diet of laying quails 

caused no significant changes in the productivity parameters, but 

positively affected the quality parameters of egg yolk.  

The intake of the probiotic supplement based on the spore-for-

ming bacterium B. subtilis by the experimental-group quails reduced 

fodder consumption per 10 eggs by 12.8%, compared with the control 

group. According to Herlinae (2016),  probiotic supplementation in-

creases the effectiveness of using feed while raising quails. Those re-

sults also align with the studies by Sathya & Muragian (2015), who 

found that probiotics in poultry feeding can boost metabolism and 

significantly reduce feed conversion.  

In our experiment, consumption of the probiotic feed supplement 

with the spore-forming bacterium B. subtilis promoted increases and 

gains of live mass in the experimental-group quail. Furthermore, the 

probiotic led to the increases in the slaughter parameters, measuring 

12.0% (F = 3.199) in  the mass of eviscerated carcass and 25.6% (F = 

2.787) in the mass of thoracic muscles. The results of the experiment 

are consistent with the studies by Patel et al. (2015), who found that 

probiotic feed supplements in a dose of 100 g/t of feed significantly 

increased the gain in body mass and improved the coefficient of feed 

conversion. In addition, Jazi et al. (2020) reported that using B. sub-

tilis in quails’ diet improved the growth and body-mass gains in the 

poultry.  

Positive effects of probiotics on the poultry productivity have 

been underscored by results of studies by many researchers (Siadati 

et al., 2012; Poberezhets et al., 2023). For example, Zhao et al. (2020) 

noted increased performance in poultry following supplementation of 

the diet with a Bacillus icheniformis H2-containing probiotic. In the 

study where probiotics and enzymes were given together in the diet of 

broilers, they also promoted body-mass gains (Wang et al., 2021). 

Similarly, Durna et al. (2022) reported that probiotics improved the 

growth and development parameters in the poultry.  

In the experiments conducted by Chudak et al. (2021), probiotics 

in the diet of laying hens enhanced body-mass gains, laying capacity, 

and egg quality, and reduced fodder consumption.  

According to Abdel-Moneim et al. (2020), B. subtilis-containing 

probiotic positively affected the egg productivity of poultry, impro-

ving metabolism, boosting growth and development, and also 

strengthening the resistance to diseases. It normalized the gut micro-

flora, inhibited the growth of harmful bacteria, and promoted the 

synthesis of beneficial compounds such as vitamins and amino acids.  

There is a close relationship between blood and the cells and or-

gans, which helps in diagnostics of physiological changes in the or-

ganism and allows determining the effectiveness of feed supplements 

in animal nutrition. The results obtained in this experiment indicate 

that the studied probiotic stimulates the formation of hemoglobin, ery-

throcytes, and total protein in blood. Furthermore, the increase in the 

content of globulin fractions of protein indicates a strengthened im-

mune response. The simultaneous increase in the level of total calci-

um is associated with a better breakdown of mineral elements in the 

digestive tract. For example, Cirilo et al., (2023) reported positive ef-

fects of probiotic on the hematological parameters of broiler chickens 

and noted that probiotics increased the number of immune cells, such 

as lymphocytes and monocytes, which play a key role in combating 

infections.  

In addition, Yefimov et al. (2024) believe that using Bacillus-ba-

sed probiotics stimulates the resistance of the poultry and increases 

the intensity of metabolism of minerals and vitamins from the fodder.  

The yielded results are explained by the positive effects of probi-

otic feed supplements on the gut microflora and synthesis of biologi-

cally active compounds, which improve the breakdown of nutrients, 

strengthen immunity, and augment egg productivity, body mass 

gains, and quality of poultry products.  

 

Conclusions  

 

The intake of the probiotic supplement with the B. subtilis bacte-

rium led to increases of 15.8% in the total yield of eggs, 15.6% in 

laying capacity, and 10.3% in laying intensity, compared with the 

control. Furthermore, it increased the mass of egg components, name-

ly: mass of eggs, shell, yolk, albumen, and yolk/egg mass ratio. 

The probiotic promoted improvements in the quality parameters of 

eggs, increasing the diameter, volume, and shape index. In the exper-

imental-group quails, we observed increases in live mass, body mass 

gains, and slaughter parameters. According to the results of the exper-

iment, the B. subtilis-containing probiotic positively affected the he-

matological parameters in the poultry, in particular increased the 

levels of hemoglobin, erythrocytes, total protein in blood serum, albu-

mins, globulins, glucose, and calcium, suggesting improved metabo-

lism and strengthened immunity. Therefore, the B. subtilis-based pro-

biotic stimulated immune response in quails and enhanced metabolic 

processes, thus promoting improved general health, increased produc-

tivity, and higher egg quality.  
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