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Abstract | This study investigated the effect of sterilizing feed with different concentrations of ozone (O₃) gas on the 
presence of microorganisms, mycotoxin concentrations, and various feed characteristics. A total of 225 one-day-old 
unsexed broiler chicks (Ross-308) were used, distributed randomly into five experimental groups with 45 chicks per 
group, and each group was further subdivided into three replicates of 15 birds each. The experimental treatments were 
as follows: T1 served as the control (feed not sterilized with ozone), while T2, T3, T4, and T5 involved feed sterilized 
with ozone at concentrations of 33.3, 66.6, 99.9, and 133.3 mg/5 kg, for durations of 5, 10, 15, and 20 minutes, 
respectively. The results demonstrated that ozone gas effectively inhibited microorganisms in the feed, as indicated by a 
significant reduction (P ≤ 0.05) in the logarithm of total bacterial counts and E. coli counts in the ozone-treated feeds 
compared to the control. Furthermore, ozone treatments T4 and T5 resulted in a significant decrease (P ≤ 0.05) in the 
concentrations of aflatoxin and ochratoxin compared to the other treatments. Additionally, all ozone gas treatments led 
to a significant reduction (P ≤ 0.05) in T-2 toxin concentration compared to the control. In terms of production traits, 
birds fed with T3 feed showed a significant improvement (P ≤ 0.05) in average live body weight and weight gain rate 
compared to the control group (T1). Moreover, a significant improvement (P ≤ 0.05) in feed conversion efficiency was 
observed for all ozone treatment groups compared to the control.
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Introduction

Poultry feeds are susceptible to contamination with 
microorganisms (bacteria or fungi) from a variety 

sources including feed ingredients contaminated with 
plant or animal origin, during processing, transportation or 
storage or from the poultry fields themselves (Maciorowski 
et al., 2007). Many fungal species are known to produce 
mycotoxins in feed during crop growth or after harvest. 
Contamination with mycotoxins negatively affects a large 
number of raw materials and finished feeds intended for 
animal production. Among these, the economic impact 
on animal production includes the cost of disposing of 
contaminsated feed and the decrease in animal productivity, 

where the pollution affects the nutritional value and degree 
of acceptability of the contaminated feeds (Magnoli et al., 
2019). Therefore, this is accompanied by many negative 
health effects on birds, including the decreases in the rate 
of feed consumption, weight gain due to feed conversion 
rate weak, egg production, and resistance weak to infectious 
diseases, that increasing the mortality rate (Nazarizadeh 
and Pourreza, 2019; Sineque et al., 2017). 

Microorganism-free feed is crucial to maintaining 
poultry health and ensuring optimal bird performance. 
Contaminated feeds may causes pathogenic bacteria, 
fungi, protozoa and viruses to enter the digestive system 
of poultry, leading to various diseases and infections. 

http://dx.doi.org/10.17582/journal.jahp/2024/12.4.493.500
crossmark.crossref.org/dialog/?doi=10.17582/journal.jahp/2024/12.4.493.500&domain=pdfdate_stamp=2008-08-14
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Microbial contamination of feed poses a potential risk to 
human health as well, which underscores the importance 
of feed safety for both animal health and public health 
(Mgbeahuruike et al., 2023). 

Generally, different physical, chemical and biological 
methods are used to protect feed from microbial activities 
and mycotoxin contamination (Ricke et al., 2019; Conte 
et al., 2020). One of these methods is sterilization with 
ozone (O3) due to the rare properties that ozone possesses 
in sterilization and a continuous clean reaction (Meher 
et al., 2023; Valiati et al., 2023). Ozone has gained great 
attention as a promising technology for food preservation 
due to its strong oxidizing properties, its spontaneous 
decomposition into oxygen, and most importantly, it does 
not leave any residue in food materials (Sarron et al., 2021; 
Sivaranjani et al., 2021). In recent times, food processing 
techniques have witnessed a continuous development 
in the use of ozone as it has been proven to be effective 
against various microorganisms and a means of extending 
the shelf life of many foodstuffs (Pandiselvam et al., 2022). 
Ozone is one of the most powerful oxidizing disinfectants, 
with a redox potential of 2.07 V. It is 1.5 and 1.3 times 
stronger than chlorine and hydrogen peroxide, respectively, 
in its effectiveness against bacteria, viruses, algae, and fungi 
(Trombete et al., 2016). It has been demonstrated that O3 
is capable of breaking down various cellular components in 
microorganisms, including the cell wall, cell membrane, and 
other cellular structures, through oxidation, thereby exerting 
a lethal effect (Aslam et al., 2020; More and Rao, 2022). 
Ozone gas has been employed in a multitude of applications 
within the food sector, including the preservation of fruits, 
vegetables, liquid foods (such as beverages), spices, grains, 
meat, poultry, and seafood, as well as the reduction of 
pesticide residues (Aslam et al., 2022; Khanashyam et al., 
2022). The disinfection of food factory equipment (Heacox, 
2013), the removal of toxins and micropollutants from 
wastewater (Bradu et al., 2017; Stylianou et al., 2018), and 
the disinfection of drinking water (Rosenblum et al., 2012) 
are further applications of ozone gas. As an alternative 
to many chemical and therapeutic products, which can 
sometimes be harmful to human health (Godfray et al., 
2010; Winter and Davis, 2006). The ozone sterilization 
process, which is free of chemicals, is considered an 
environmentally safe sterilization process and one of the 
green sterilization techniques (Remondino and Valdenass, 
2018). Ozone exhibits strong oxidizing, bacteria- and virus-
inhibiting properties and has been widely used in the food 
industry to eliminate pesticide residues from fresh produce 
and grains (De Ávila et al., 2017; Savi et al., 2020) and to 
inhibit toxin-producing molds and degrade mycotoxins 
(McDonough et al., 2011; de Oliveira et al., 2020). In 
addition to the possibility of using ozone due to its ability 
to protect contaminated food and feed and improve food 
safety (Pandiselvam et al., 2019; Sivaranjani et al., 2021). 

This also includes the ability of ozone as an effective grain 
disinfectant and its efficiency in decomposing mycotoxins 
and inhibiting microorganisms (Freitas-Silva and Venâncio, 
2010). On the other hand, ozone can also be used as a 
fumigator to prevent insects and pests in stored products 
with minimal impact on grain quality (Pandiselvam et al., 
2019). According to Al-Emara et al. (2021), ozone gas can 
be a suitable alternative to pesticides, especially fumigants, 
for the control of storage insects, as ozone can be used as 
a component of integrated management of storage insect 
pests. Ozone is also used to inhibit the growth of bacteria 
and fungi in cereal products (Obadi et al., 2018). Ozone 
penetrates the surface of the grain by diffusing through the 
seed coat or through small cracks in the grain (White et 
al., 2013). Therefore, this study aimed to evaluate the effect 
of sterilizing feed with different concentrations of ozone 
gas on the presence of microorganisms (indicated by total 
and E. coli bacteria) and concentrations of mycotoxins in 
the feed and studying the ozone treatments effect on some 
productivity traits in broilers.

Materials and Methods

Experimental design
The experiment was conducted for 28 days in the poultry 
field in the Department of Animal Production, College of 
Agriculture, University of Basrah during the period from 
2022/11/18 to 2022/12/17. A total of 225 broiler birds 
(Ross-308), unsexed, with average age of one day, were used 
in this study. Initial body weight was 42 gm. The chicks 
were raised on a wire floor raised above the ground, where 
the birds were distributed into 5 experimental treatments 
(each group containing 45 birds) with 3 replicates, each 
group 15 birds/replicate. The birds were raised under ideal 
conditions according to the Ross company manual and 
were fed on the starter and growth diets (supplied from 
local markets). The protein and energy content was 23% 
and 2950 kCal/kg of feed for the starter diet and 21% 
and 3200 kCal/kg for the growth diet, respectively. The 
treatments were distributed to be ration not sterilized (T1 
control) or four ration sterilized with ozone at Various 
concentrations.

Feed sterilization with ozone
The ration (starter and growth) used in the experiment 
was sterilized using an ozone gas generating device 
(Multifunctional Ozonizer and Fruits and Vegetables 
Detoxification Washer) with a production capacity of 400 
mg/hour. The feed was placed in a closed space (large sterile 
polyethylene bags), and the tube connected to the device 
was placed to deliver ozone gas into the tightly closed bags. 
The sterilization duration was adjusted in accordance with 
the concentration and time specified in each transaction, 
as detailed below.
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T1: Control group (non-ozonized diets).
T2: The feed was sterilized at a concentration of 33.3 mg/5 
kg of ozone for a period of 5 minutes in closed polyethylene 
bags.
T3: The feed was sterilized at a concentration of 66.6 
mg/5 kg of ozone for a period of 10 minutes in closed 
polyethylene bags.
T4: The feed was sterilized at a concentration of 99.9 
mg/5 kg of ozone for a period of 15 minutes in closed 
polyethylene bags.
T5: The feed was sterilized at a concentration of 133.3 
mg/5 kg of ozone for a period of 20 minutes in closed 
polyethylene bags.

Microbial tests
These tests were conducted in the laboratories for graduate 
studies in the Department of Food Science and the 
Microbiology Laboratory in the Department of Animal 
Production, College of Agriculture, University of Basrah. 
Bacterial enumeration was performed using the Petrifilm 
method as described by Karomy et al. (2019), which is 
known to be more accurate and time-efficient compared 
to traditional enumeration methods, for both total bacteria 
and Escherichia coli. The numbers of total bacteria and 
E. coli were estimated for the feed used in the different 
treatments using Petrifilm3M membranes according to the 
instructions of the manufacturer (Oxoid/England). A 1ml 
of the prepared mixture of Peptone was transferred using a 
micropipette, planted on Petrifilm membranes and spread 
over the membranes with light pressure in the middle of 
the concavity, left for a while to ensure even spreading, then 
incubated at 37°C for 24-48 hours. The growing-colored 
colonies were then counted (Blackburn and Mccarthy, 2000).

Estimation of feed content of mycotoxins
As for feed contamination with fungal toxins, mycotoxins 
(T-2, Ochratoxin, Aflatoxin) concentrations were 
estimated in the laboratory of the Ministry of Science and 
Technology in Baghdad. The presence of mycotoxins were 
estimated using ELISA technology in three feed samples 
from each experimental treatment (Maqbool et al., 2004).

Statistical analysis
The experimental data were analyzed by performing 
(One-way ANOVA) using the computed SPSS (2019) 
program. Significant differences between the means were 
evaluated at a significance level (0.05) by Duncan’s (1955) 
multinomial test.

Results and Discussion

The results shown in Table 1 showed the effect of feed 
sterilization with different concentrations of ozone gas on 
the total number of E. coli bacteria. There was a significant 
decrease (P≤0.05) in the average logarithm of the total 

bacterial counts in dishes grown with feed samples 
sterilized with ozone compared to the non-sterilized 
control treatment. The sterilized sample of T5 with the 
highest concentration of ozone (133.3 mg/5 kg) recorded 
the lowest average of the total bacterial numbers i.e., 4.13 
cfu/g, which increased with a decrease in the concentration 
of ozone used in sterilization. Treatments T4, T3, and T2 
recorded the average logarithm of the bacterial numbers 
(4.33, 4.57, and 5. 57 cfu/g), respectively compared to 7.76 
cfu/g in the non-sterile (control). The results (Table 1) 
also showed a significant decrease (P≤0.05) in the average 
logarithm of the number of E. coli bacteria, which also 
decreased with an increase in the concentration of ozone 
used. The ozone treatments recorded a clear decrease in 
the average numbers of E. coli bacteria compared to the 
control treatment, which recorded 3.33 cfu/g, while, the 
minimum average number was recorded in T5, which 
allowed only 1.20 cfu/g and did not differ from T3 and the 
T4 treatments. 

Table 1: Effect of sterilizing poultry feed with different 
concentrations of ozone on the average logarithm of the 
numbers of total bacteria and E. coli bacteria (mean ± 
standard error).
Treatments (Feed 
sterilized with ozone) # 

Total count of 
bacteria cfu/g

No. of E. coli 
cfu/g

T1 (Control) 7.67 ± 0.17 a 3.33 ± 0.12 a

T2 5.57 ± 0.03 b 2.17 ± 0.09 b

T3 4.57 ± 0.07 c 1.47 ± 0.09 c

T4 4.33 ± 0.09 cd 1.33 ± 0.09 c

T5 4.13 ± 0.09 d 1.20 ± 0.1 c

Significance * *
* Means within a column followed by different letters are 
significantly different according to Duncan’s multiple range test 
(P≤0.05). N.S: Not significant (P>0.05). Values are means of 3 
replications (±) standard deviation. # T2, T3, T4, and T5 feeds 
were sterilized with ozone at concentrations of 33.3, 66.6, 99.9, 
and 133.3 mg/5 kg, for 5, 10, 15, and 20 minutes, respectively.

On the other hand, the use of ozone to sterilize poultry feed 
led to a significant reduction (P≤0.05) in the percentage of 
mycotoxins (Aflatoxin, Ochratoxin, and T-2) in the feed 
content compared to non-sterilized feed (Table 2). The 
highest percentage of reduction in aflatoxin concentration 
was recorded with the two highest concentrations of 
ozone in laboratories T4 and T5 compared to the rest 
of the experiment’s laboratories. The table also shows a 
significant decrease (P≤0.05) in ochratoxin in the fifth 
treatment (T5) compared to the rest treatments, being 
decreased from 0.57 ppb in control treatment to reached 
0.03 ppb in T5. Generally, all sterilization treatments also 
led to a significant decrease (P≤0.05) in the concentration 
of mycotoxin T-2 compared to the control treatment.
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Table 2: Effect of sterilizing poultry feed with different 
concentrations of ozone on feed content of mycotoxins 
(mean ± standard error).
Treatments (Feed 
sterilized with ozone)#

Aflatoxin 
ppb 

Ochratoxin 
ppb

T2 ppb

T1 (Control) 4.77±0.09a 0.57±0.03a 20.90a±0.15a

T2 4.53±0.12a 0.43± 0.09ab 17.73±0.27b

T3 4.50±0.12a 0.37±0.03b 15.50±0.31c

T4 3.93±0.09b 0.30±0.00b 16.00±0.15c

T5 3.40±0.06c 0.03±0.03c 15.97±0.09 c

Significance * * *
* Means within a column followed by different letters are 
significantly different according to Duncan’s multiple range test 
(P≤0.05). N.S: Not significant (P>0.05). Values are means of 3 
replications (±) standard deviation. # T2, T3, T4, and T5 feeds 
were sterilized with ozone at concentrations of 33.3, 66.6, 99.9, 
and 133.3 mg/5 kg, for 5, 10, 15, and 20 minutes, respectively.

As for the effect of feed sterilization treatments on bird 
growth and health indicators, the results (Table 3) showed 
a clear effect of treating feed with different concentrations 
of ozone gas on the average live body weight (grams/bird). 
The treatments did not differ in average live body weight 
during the first week, while significant differences (P≤0.05) 
were recorded in the second week of the experiment, where 

the T3 treatment was significantly superior (P≤0.05) 
in compared to the control treatment, while the other 
sterilization treatments did not differ from the control 
treatment. A significant superiority (P≤ 0.05) was observed 
for the T3 treatment in the third and fourth weeks over the 
control treatment, with a body weight rate of (1001 vs. 959 
and 1793.33 vs. 1695 gm/bird), and it did not differ from 
the rest sterilization treatments, in compared to control.

There were no clear effects for treatments on the weekly 
and total weight gain rate (g/bird) of broilers (Table 4) for 
the first, third, and fourth weeks. While, results showed 
that the sterilization treatment of 66.6 mg/5 kg ozone 
(T3) led to a significant increase in the rate of weekly 
weight gain in the second week, being 334.33 g/bird, as 
compared with (P≤0.05) the control treatment (302.89 g/
bird) and the treatment T4 (298.33 g/bird). While, the rest 
treatments did not show a significant difference in the rate 
of weekly weight gain compared to the third treatment and 
the control treatment. A significant superiority (P≤0.05) 
was also recorded for the T3 treatment in the rate of total 
weight gain, which recorded 1751.33 g/bird compared 
to the control, which resulted in 1653 g/bird, while the 
other treatments did not differ compared to the T3 or the 
control treatments.

Table 3: Effect of feed sterilization with ozone on broilers live body weight (g/bird) (means ± standard error).
Treatments (Feed sterilized with ozone) # Week 1 Week 2 Week 3 Week 4
T1 (Control) 193.11±2.18 496.00±14.11b 959.00±4.58b 1695.00±30.55b

T2 184.22±4.87 494.99±6.86b 986.67±17.14ab 1735.00±27.84ab

T3 193.89±5.46 528.22±11.23a 1001.00±9.54a 1793.33±42.26a

T4 186.33±2.85 484.67±2.40 b 967.00±6.08ab 1730.00±16.07ab

T5 185.22±1.44 501.55±5.39ab 990.00±16.86ab 1710.00±18.03ab

Significance N. S * * *
*Means within a column followed by different letters are significantly different according to Duncan’s multiple range test (P≤0.05). 
N.S: Not significant (P>0.05). Values are means of 3 replications (±) standard deviation. # T2, T3, T4, and T5 feeds were sterilized 
with ozone at concentrations of 33.3, 66.6, 99.9, and 133.3 mg/5 kg, for 5, 10, 15, and 20 minutes, respectively.

Table 4: Effect of feed sterilization with different concentrations of ozone on weekly and total broiler weight gain, g/
bird (means ± standard error).
Treatments (Feed sterilized 
with ozone) #

Weekly weight gain g/bird Total weight gain 
Week 1 Week 2 Week 3 Week 4

T1 (Control) 151.11± 2.19 302.89±11.95 b 463.00±12.17 736.00±31.53 1653.00±30.55b

T2 142.22±4.87 310.78±2.51 ab 491.67±12.34 748.33±40.81 1693.00±27.84ab

T3 151.89 5.46 334.33± 9.84 a 472.78±20.07 792.33±51.66 1751.33±42.26a

T4 144.33±2.85 298.33±2.96 b 482.33±3.76 763.00±10.02 1688.00±16.07ab

T5 143.22±1.44 316.34±3.95 ab 488.45±11.57 720.00±23.12 1668.00±18.03ab

Significance N. S * N. S N. S *
*Means within a column followed by different letters are significantly different according to Duncan’s multiple range test (P≤0.05). 
N.S: Not significant (P>0.05). Values are means of 3 replications (±) standard deviation. # T2, T3, T4, and T5 feeds were sterilized 
with ozosne at concentrations of 33.3, 66.6, 99.9, and 133.3 mg/5 kg, for 5, 10, 15, and 20 minutes, respectively.
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Table 5: Effect of feed sterilization with different concentrations of ozone on weekly and total broiler feed consumption, 
g feed/bird (means ± standard error).
Treatments (Feed sterilized 
with ozone) #

Weekly feed consumption g feed/bird Total consumed feed 
(g feed/bird) Week 1 Week 2 Week 3 Week 4

T1 (Control) 181.72±5.94 ab 558.33±11.35 a 640.20±13.25 864.00±35.02 2244.25±61.86
T2 174.97±5.06 ab 377.67±7.17 b 659.67±2.19 893.17±44.48 2105.47±45.58
T3 182.92± 5.61 a 398.67± 4.84 b 659.07±7.53 892.93±64.14 2133.59±73.60
T4 160.24±11.06 b 380.00±10.69 b 657.00±2.65 884.33±12.20 2081.58±36.33
T5 181.64±1.88 ab 394.66±10.17 b 659.23±0.96 876.33±24.06 2111.87±16.77
Significance * * N. S N. S N. S

*Means within a column followed by different letters are significantly different according to Duncan’s multiple range test (P≤0.05). 
N.S: Not significant (P>0.05). Values are means of 3 replications (±) standard deviation. # T2, T3, T4, and T5 feeds were sterilized 
with ozone at concentrations of 33.3, 66.6, 99.9, and 133.3 mg/5 kg, for 5, 10, 15, and 20 minutes respectively.

Table 6: Effect of feed sterilization with different concentrations of ozone on weekly and total broiler feed conversion 
efficiency (g feed/g weight gain) (means ± standard error).
Treatments (Feed 
sterilized with ozone) #

Weekly feed conversion efficiency g feed/g weight gain Total feed conversion 
efficiency g feed/g weight gainWeek 1 Week 2 Week 3 Week 4

T1 (Control) 1.20±0.03 1.85±0.04 a 1.35±0.04 1.19±0.05 1.36±0.02 a

T2 1.23±0.02 1.22±0.03 b 1.27±0.03 1.17±0.07 1.24±0.01 b

T3 1.20±0.01 1.19± 0.04 b 1.33±.06 1.11±0.07 1.22±0.02 b

T4 1.11±0.01 1.27±0.03 b 1.30±0.01 1.14±0.02 1.23±0.02 b

T5 1.27±0.02 1.25±0.03 b 1.28±0.03 1.21±0.04 1.27±0.01 b

Significance N. S * N. S N. S *
*Means within a column followed by different letters are significantly different according to Duncan’s multiple range test (P≤0.05). 
N.S: Not significant (P>0.05). Values are means of 3 replications (±) standard deviation. # T2, T3, T4, and T5 feeds were sterilized 
with ozone at concentrations of 33.3, 66.6, 99.9, and 133.3 mg/5 kg, for 5, 10, 15, and 20 minutes, respectively.

Regarding the effect of sterilizing feed with ozone on the 
weekly and total amount of feed consumed (g feed/bird), 
the results indicate that there are significant differences 
(P≤ 0.05) in the average amount of feed consumed during 
the first week of the experiment (Table 5), where the T3 
treatment recorded the highest amount of consumed feed 
(182.92 g feed/bird) compared to the T4 treatment, which 
consumed the least amount of feed (160.24 g feeds/bird). 
The other experimental treatments did not differ in the 
average amount of feed consumed compared to the T3 and 
T4 treatments at the same period. However, in the second 
week, it was noted that the control treatment recorded 
the highest amount of feed consumption with significant 
differences (P≤0.05) compared to all other treatments, 
(consuming feed of 558.33 g feed/bird). All treatments at 
the third and fourth weeks did not differ significantly for 
the average of total amount of feed consumed.

The results of Table 6 showed the effect of feed sterilization 
with different ozone concentrations on the average of 
weekly and total feed conversion efficiency (g feed/g weight 
gain) of broilers. In general, all treatments did not differ 
during the first, third, and fourth weeks, while a significant 
improvement (P≤0.05) was recorded in sthe second week 
for all feed ozone sterilization treatments compared to the 

control group. The feed conversion efficiency value was 
the highest for the control treatment being 1.85 g feed/g 
weight gain during the second week and 1.36 g feed/g 
weight gain for the total period of the experiment. 

The results indicate that ozone is effective in inhibiting 
both total bacterial counts and E. coli present in the feed. 
Ozone acts as a potent and versatile oxidizing agent 
capable of destroying microbial cells through several key 
mechanisms. Specifically, ozone oxidizes intracellular 
proteins, including enzymes, peptides, biosynthetic 
proteins, and carrier proteins that facilitate intercellular 
transport, breaking them down into smaller peptides. 
Additionally, ozone oxidizes polyunsaturated fatty acids, 
which are essential components of the lipopolysaccharide 
layer in the cell membrane of Gram-negative bacteria, 
converting them into acidic peroxides. This oxidative 
damage compromises the integrity of the cell membrane 
by forming pores, leading to the leakage of vital cellular 
components and ultimately resulting in cell death (Bhati 
et al., 2024). 

The present study also showed that the effectiveness of 
ozone in destroying fungal toxins, which is attributed to the 
strong oxidizing properties of ozone that enable it to destroy 
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fungal toxins through the oxidation process. When ozone 
comes into contact with mycotoxins, it interacts with the 
chemical bonds in the toxin molecules and causes them to 
break down. This oxidation process involves the transfer of 
oxygen atoms from ozone to mycotoxin molecules, leading 
to structural changes that decompose the mycotoxins into 
smaller, less toxic compounds. Oxidative reactions initiated 
by ozone can break double bonds, disrupt aromatic rings, 
and modify functional groups within mycotoxin molecules, 
making the latter less harmful or toxic (Conte et al., 2020). 
The antimicrobial properties of ozone can also target fungi 
and molds responsible for producing mycotoxins and 
inhibit the growth and activity of these microorganisms, 
thus reducing mycotoxin levels in feed (Torlak et al., 2016). 
These results are consistent with Celik et al. (2021) which 
indicated the effectiveness of ozone gas in inhibiting the 
microbial presence in poultry feed. They also explained 
that the greater concentration and duration of ozone, has 
greater effectiveness in sterilization. Exposure to ozone for a 
longer period at a higher concentration led to more effective 
inhibition of microorganisms (Brodowska et al., 2018).

The improvement of productive characteristics (body 
weight, weight gain, feed conversion efficiency) in the 
ozone treatments in the current study can be attributed 
to the role of ozone in inhibiting microorganisms in feed 
(Celik et al., 2021; Torlak et al., 2016). Consequently, 
this led to improve the balance of microorganisms in 
the intestine, which led to the competitive exclusion 
of harmful microorganisms present in the feed that 
absorb nutrients. It also led to enhancing the presence 
of beneficial microorganisms, thus increasing the birds’ 
benefit from the amount of feed consumed and improving 
the process of digestion, metabolism and absorption. 
This is evident in the improvement of body weight, 
weight gain, and food conversion efficiency in the ozone 
treatments under study. In line with the results of current 
study El-Badawi et al. (2015) found an improvement in 
the average final body weight, average daily weight gain, 
and the efficiency of feed conversion when sterilizing the 
drinking water with ozone gas for New Zealand rabbits. 
However, this is contrary to previous results of Amwele 
(2004), who did not record any improve in the productive 
characteristics of broilers when sterilizing the drinking 
water with ozone gas. On the other hand, McKenzie et 
al. (1998) indicated an improvement in the quality of corn 
contaminated with aflatoxin after sterilization with ozone, 
but there were no significant differences in total weight 
gain in turkey birds between the control treatment and 
groups treated with ozone gas. However, the total weight 
gain of the treatments that consumed corn contaminated 
with mycotoxins decreased, which proves the effectiveness 
of ozone in inhibiting mycotoxins and its lack of impact 
on bird production. Eshak et al. (2013) indicated that 

the use of ozone-sterilized diets for feeding animals and 
conducting biological examinations on these animals 
is still very limited or has not yet been used in practice. 
Therefore, this study may be considered one of the limited 
studies that dealt with the use of ozone gas to sterilize 
broiler feed and its impact on public health and the birds’ 
productive performance.

Conclusions and 
Recommendations

This study concluded that treating poultry feed with 
ozone effectively inhibits microorganisms that may 
contaminate the feed at any stage of poultry production. 
Ozone treatments also demonstrated efficacy in 
degrading mycotoxins and reducing their concentrations 
in the treated diet compared to the untreated control. 
Furthermore, the study found that ozone gas treatment 
improved the productive performance of broiler chickens, 
as evidenced by increases in live body weight, weight gain, 
and feed conversion efficiency. These results suggest that 
ozone gas is a viable, environmentally friendly technology 
for sterilizing poultry feed without adversely affecting 
poultry health.
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