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Abstract 

This experiment was conducted at the poultry farm of the college of 

Agriculture, University of Al-Qasim Green for the period from 26/9/2019 to 

8/11/2019. The study was aimed to the effect of adding different levels of 

Biotin to the diet in the productive performance of Japanese quail exposed to 

oxidative stress in the experiment, 300 unsexed Japanese quail birds were used. 

They were raised together until the age of 8 days and then were randomly 

distributed to 5 treatments with 3 replicates for each treatment (20 birds/ 

replicate). The oxidative stress was induced by adding 0.5% H2O2 to drinking 

water and the experimental treatments were as follows: The first treatment: 

Negative control treatment is free of any addition. The second treatment: a 

positive control treatment adding water with H2O2 at just by only 0.5%. The 

third, fourth and fifth treatment: adding biotin at a concentration of 500, 600 

and 700 micrograms / kg feed + water with H2O2 added at a concentration of 

0.5%, respectively. The treatment lasted from 8 to 42 days. The results are as 

follows: A significant improvement (p≤0.05) for the third, fourth and fifth 

treatments in the average live body weight in the sixth week and the total 

weight gain compared to the first treatment  and the second treatment, As for 

the total feed consumption, we notice the first treatment, the third, the fourth 

and the fifth treatments recorded significantly improvement (p≤0.05) compared 

to the second treatment, as well as the third, fourth and fifth treatments, The 

best cumulative feed conversion ratio and production index scale, with a 

significant difference (p≤0.05) compared to the first treatment  and the second 

treatment. 
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Introduction: 

    Oxidative stress is a difference in the balance between the free radicals resulting from the vital 

activities and defensive ability of antioxidants in the body accompanied by an increase in fat oxidation 

which results in subversive damage to different tissues and a decrease in immune susceptibility to 

diseases, and antioxidants work in the treatment of tissues affected by damage also works to prevent 

the generation of free radicals that are generated as a result of various vital activities in the body or 

slow them down, so it constitutes a defensive line against the subversive activity of free radicals in 

terms of their generation or chain of reactions (Bartosikova et al. , 2003; Prakash and Joshi, 2004) and 

the opportunity increases Infection with free radicals with organ activity. The organs and tissues that 

are highly effective, their chances of infection with free radicals are higher (Loven and Oberley , 1985). 

There are physiological and structural factors that increase the chance of exposure of tissues and 

biomolecules to oxidative damage, and among them the amount of it contains Long-chain 

polyunsaturated fatty acids (Salami et al. , 5102). There are two types of antioxidants, Natural ones, 

such as medicinal grass, and processed ones, such as some vitamins that have been observed to have a 

protective role against oxidative processes induced by free radicals (McDonald et al. , 1973). Among 

these vitamins is biotin which is one of the types of the B group and works as an anti-Oxidation as it 

inhibits the effect of a number of free radicals that are naturally formed within the body of the organism 

(Combs, 2008 ) which are irritant, unstable and have high energy and are very familiar to interactions 

with the biomolecules in the body. What distinguishes free radicals is their ability to Starting a chain of 

reactions leads to amplification The reality of the activity of free radicals, leading to the destruction of 

the necessary large molecules and cell components in biological systems (Matkovics , 2003). Biotin is 

an essential coenzyme for all organisms. Its physiologically active form is linked to enzymes of great 

metabolic importance like carboxylase and decarboxylase that stimulate metabolism and play an 

important role in biochemical processes like gluconeogenesis and fatty acids and protein synthesis, this 

vitamin contributes to such important processes as growth, skin regeneration, bone development and 

reproduction, increasing feed conversion in animals (McMahon , 2002). Biotin increases the body's 

immunity, as it is one of the vitamins that have a great role in preventing diseases and pathogens and 

works to participate in the production of antibodies (Gürel and Kuşçu, 2008). and in light of the 

availability of these factors, the idea of this study has crystallized and is a statement of the extent of 

The role of biotin to reduce the effect of experimentally induced oxidative stress using hydrogen 

peroxide H2O2 in Japanese quail on Productive performance. 

Material and Methods: 

This experiment was conducted at the poultry farm of the college of Agriculture, University of Al-

Qasim Green for the period from 26/9/2019 to 8/11/2019. The study was aimed to investigate the effect 

of adding different levels of biotin to the diet on the Productive performance of Japanese quail exposed 

to oxidative stress. In the experiment, 300 unsexed Japanese quail birds were used. The eggs were 

obtained from the Agricultural Research Department in Abu Ghraib and the eggs hatched in Al-Nasr 

hatchery in Babylon province. They were raised together until the age of 8 days and then were 

randomly distributed to 5 treatments with 3 replicates each treatment (20 birds / replicate). The chicks 

were managed in two periods: The period before the treatment: The chicks were raised from the age of 

one day until a week floor breeding without treatment with biotin for the purpose of habituating the 
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chicks to the ambience of the hall, where the hall was divided by reservations and on a cardboard floor 

mat . Water and feed were provided free as ad-libitum and fed on a diet indicated in Table (1) with the 

use of a non-continuous lighting system before and after the treatment. Treatment period: This period 

extended from the age of 8 days to the end of the experiment at the age of 42 days, as it used 300 quail 

birds, and after weighing a week old at a rate of primary weight, the chicks were transferred to batteries 

manufactured locally. Each battery consists of 3 floors, the size of each floor 1 x 1 M, at a height of 40 

cm, contains fountains, plastic fountains, and a wooden floor. The chicks were randomly distributed on 

5 treatments. Each treatment included 3 replicates, at 20 birds per repetition (20 birds per floor). And 

the experimental treatments were as follows: The first treatment: a negative control treatment that is 

free of biotin or H2O2. The second treatment: a positive control treatment that was free of adding 

biotin + water with H2O2 added by only 0.5%. The third treatment: adding biotin at a concentration of 

500 micrograms/kg feed + water added with H2O2 at a concentration of 0.5%. The fourth treatment: 

adding biotin at a concentration of 600 micrograms/kg + water with H2O2 added at a concentration of 

0.5%. The fifth treatment: adding biotin at a concentration of 700 micrograms/kg + water with H2O2 

added at a concentration of 0.5%. The treatment lasted from 8 to 42 days. The experiment included the 

study of the following traits average body weight, weight gain, feed consumption, Feed conversion 

ratio, mortality rate (%), production index. As the rates of these traits were estimated for each week of 

the sex- week experience. The Completely Randomized Design was used to study the effect of different 

treatments on the studied traits, via one-way ANOVA model, the significant differences between the 

averages were compared using Duncan's Multiple Range Test (Duncan, 1955) and the SAS (SAS, 

2012) was used to analyze the data. 

Table (1) Submitted rations and the calculated chemical composition of the feed used in the study. 

Feed material Diet % 

yellow corn 40 

Local wheat 51 

Soybean meal(1) 8013 

Concentrated Protein(2) 2 

sunflower oil 5 

Limestone 110 

Vitamin mixture 115 

Calculated  Chemical Analysis 

Crude protein (%) 01191 

Metabolized Energy (kcal/kg) 5108104 

Methionine (%) 11484 

Choline mg / kg 411113 

Glycine (%)  118421 

Lysine (%) 113848 

Calcium (%) 01150 

Available phosphorous  (%) 11101 

C/P ratio 11011 

Glycine   040112 
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(1)
 The soybean coating used from an Argentinian source has a crude protein content of 44% and 

2230 kcal / kg energy represented.                                                                                                                     
(2)

 Concentrated protein produced by a Belgian company (importer) Intraco Containing 40% crude 

protein, 2100 kilograms of protein / kg representative energy protein, 3.5% raw fat, 1% raw fibers, 

6% calcium, 7.5% phosphorous, 3.25% Lysine, 3.50% methionine, 3.90% methionine + cysteine.             
(3)

 chemical composition was calculated according to analysis of feed materials mentioned in (NRC, 1994). 

Results: 

The results of the statistical analysis of Table 2 indicated the effect of adding different levels of 

biotin to the diet on the average live body weight (g) of Japanese quail exposed to oxidative stress ± 

the standard error for the 6-week experiment weeks. Significantly (p≤0.05) for the second treatment 

(positive control), while the second treatment recorded the lowest live body weight. As for the first 

treatment (negative control), there were no significant differences between it and the rest of the 

treatments, but in the third week, It noticed notice the continuation of the superiority of the 

treatments. Third, fourth and fifth in significance (p≤0.05) on the first and second treatment. While 

in the fourth week, the fourth and fifth treatments recorded the highest live body weight with a 

significant difference (p≤0.05) from the rest of the trial treatments. In the fifth and sixth week of the 

experiment, It noticed the continuing superiority of the fourth and fifth treatments significantly 

(p≤0.05) compared to the rest of the experiment. 

Table 2: Effect of adding different levels of biotin to the diet on the mean live body weight (g) of Japanese 

quail exposed to oxidative stress (mean ± standard error) 

Treatments 

The weeks 

Second week Third week Fourth week Fifth week Six week 

First treatment 66.33±0.88
ab

 97.33±1.20
b
 134.00±0.57

c
 164.66±0.88

b
 189.00±1.15

c 

Second 

treatment 1120± 94111
b
 0102 ±10111

c
 0109± 058188

d
 0102± 049111

c
 1133± 099188

d
 

Third treatment 0102± 93111
a
 0142 ± 015188

a
 1133 ±080188

bc
 0199± 091188

b
 5134 ±014199

b
 

Fourth treatment 1133± 90188
a
 0132 ±018199

a
 1133± 041188

a
 0132 ±002199

a
 1133 ±514199

a
 

Fivth treatment 1199 ±93199
a
 0142± 012188

a
 5115± 048199

a
 5188 ±003199

a
 0151 ±514199

a
 

Significant level * * * * * 

    Averages with different letters within one column indicate significant differences (p≤0.05). 

Table 3 shows the results of the statistical analysis of the effect of adding different levels of biotin to 

the diet on the rate of weight gain for different weeks of Japanese quail exposed to oxidative stress, as 

we notice in the second and third weeks of the experiment that the third, fourth and fifth treatments 

were significantly (p≤0.05) superior to the second treatment ( Positive control) which recorded the 

least weight gain, but in the fourth week there were no significant differences between all trial 

treatments, while in the fifth week of the trial, we notice that the first, third, fourth and fifth 

treatments were significantly superior (p≤0.05) over the second treatment (positive control) that The 

lowest weight gain was recorded, while in the sixth week, the fourth and fifth treatments significantly 
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(p≤0.05) outperformed the second treatment (positive control). As for the total weight gain, we note 

that the fourth and fifth treatments recorded the highest total weight gain compared to the rest of the 

experiment treatments. 

Table 3: The effect of adding different levels of biotin to the diet on the average weight gain (g) of 

Japanese quail exposed to oxidative stress (mean ± standard error). 

Treatments 

The weeks 

Total 

weight gain Second 

week 
Third week 

Fourth 

week 
Fifth week Six week 

First treatment 32.33±1.52
ab

 31.00±1.52
ab

 36.67±0.66
c
 30.66±1.33

a
 24.34±2.02

ab 
155.00±1.15

c
 

Second 

treatment 
30.00±0.57

b 
27.00±1.00

b 
32.33±2.90 22.67±0.66

b 
20.33±0.33

b 
132.33±0.88

d 

Third treatment 34.00±1.15
a
 34.33±1.45

a 
35.00±2.30 32.00±1.73

a 
25.33±1.20

ab 
160.66±2.84

b 

Fourth treatment 33.33±0.88
a 

36.33±2.66
a 

36.67±1.76 35.33±2.72
a 

29.00±2.64
a 

170.66±0.88
a 

Fivth treatment 34.66±0.66
a 

36.67±1.66
a

 38.33±2.84 35.00±0.57
a 

26.00±1.15
a 

170.66±1.20
a 

Significant level * * NS * * * 

             Averages with different letters within one column indicate significant differences (p≤0.05).    NS: Not significant. 

Table 4 shows the results of the statistical analysis of the effect of adding different levels of biotin to 

the diet on the rate of weekly feed consumption (g) ± the standard error of the weeks of experiment for 

Japanese quail exposed to oxidative stress, as the results showed that the fifth treatment was recorded 

in the second week the lowest rate of feed consumption with a significant difference (p ≤0.05) 

compared to the rest of the experiment treatments, but in the third week the second treatment recorded 

the lowest rate of feed consumption with a significant difference (p≤0.05) from the rest of the trial 

treatments, while the results in the fourth week indicated that there were no significant differences 

between all the trial treatments. In the fifth week, the second treatment (positive control) recorded the 

lowest feed consumption rate, with a significant difference (p≤0.05) from the rest of the trial 

treatments. In the sixth week, we notice that there are no significant differences between all trial 

treatments, As for the total feed consumption rate, the results indicate the superiority of the fourth 

treatment significantly (p≤0.05), where the highest total feed consumption was recorded, followed by 

the fifth treatment and the first treatment compared to the second treatment (positive control), which 

recorded the lowest total feed consumption. 
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Table 4: The effect of adding different levels of biotin to the diet on the average weekly feed consumption 

(g) of Japanese quail exposed to oxidative stress (mean ± standard error) 

Treatments 

The weeks Total weight 

gain 
Second 

week 

Third week Fourth 

week 

Fifth week Six week 

First treatment 82.00±0.57
a
 107.33±0.88

a
 133.33±1.20 142.33±0.66

a
 147.33±0.88

 
612.32±2.33

ab 

Second 

treatment 81.66±0.88
a 

103.00±1.15
b 

130.66±1.20 132.00±0.57
b 

143.66±1.33
 590.98±1.73

c 

Third treatment 81.66±0.33
a
 107.66±0.88

a 
131.66±0.88 143.33±0.88

a 
144.00±1.00

 608.31±2.96
b 

Fourth treatment 82.33±0.88
a 

107.66±0.88
a 

131.00±0.57 148.00±5.03
a 

154.33±8.64
 623.32±7.21

a 

Fivth treatment 78.66±1.20
b 

107.00±1.15
a

 131.00±0.57 147.66±1.45
a 

150.66±0.88
 614.98±2.08

ab 

Significant level * * NS * NS * 

Averages with different letters within one column indicate significant differences (p≤0.05).    NS: Not significant. 

Table 5 indicates the effect of adding different levels of biotin to the diet on the food conversion factor 

of the six weeks of the experiment for Japanese quail exposed to oxidative stress. Where the results of 

the statistical analysis for the second week showed that the fifth treatment recorded the best rate for the 

food conversion factor, followed by the third and fourth treatments, respectively, with a significant 

difference (p≤0.05) from the second treatment (positive control). In the third week, the third, fourth and 

fifth treatment recorded the best food conversion factor with a significant difference (p≤0.05) over the 

second treatment (positive control).As for the first treatment (negative control), there were no 

significant differences between it and the rest of the experiment treatments, and we note from the same 

table in the fourth week that there were no significant differences between the treatments The whole 

experiment, while in the fifth and sixth week of the experiment, we note the continuation of recording 

the addition coefficients (the third, fourth, and fifth treatments) the best food conversion factor 

compared to the second treatment (positive control) as well as the first treatment. As for the cumulative 

food conversion factor, we note the recording of the third, fourth and fifth treatment The best 

cumulative dietary conversion factor with a significant difference (p≤0.05) for the first treatment 

(negative control) and the second treatment (positive control). 
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Table 5: The effect of adding different levels of biotin to the diet on the weekly feed conversion factor (g 

feed/ g gain / bird) of Japanese quail exposed to oxidative stress (mean ± standard error). 

Treatments 

The weeks Cumulative 

dietary 

conversion 

factor 

Second 

week 

Third week Fourth 

week 

Fifth week Six week 

First treatment 2.53±0.05
ab 

 3.46±0.18
ab 

3.63±0.06 4.64±0.22
b
 6.05±0.49

ab 
3.95±0.02

b 

Second 

treatment 
2.72±0.03

a
  3.81±0.17

a 

404±0.38 5.82±0.16
a 

7.06±0.10
a 4.46±0.04

a 

Third treatment 2.40±0.07
bc 

3.13±0.15
b 

3.76±0.27 4.47±0.26
b 

5.68±0.32
b 3.78±0.08

c 

Fourth treatment 2.47±0.08
bc 

2.96±0.21
b 

3.570±0.15 4.18±0.29
b 

5.32±0.19
b 3.65±0.03

cd 

Fivth treatment 2.26±0.07
c 

2.91±0.10
b 

3.41±0.22 4.21±0.02
b 

5.79±0.28
b 3.60±0.02

d 

Significant level * * NS * * * 

  Averages with different letters within one column indicate significant differences (p≤0.05).    NS: Not significant 

Figure 1 shows the effect of adding different levels of biotin to the diet in the production index scale 

for the six weeks of the experiment for Japanese quail exposed to oxidative stress, where we notice 

from the figure the significant differences (p≤0.05) between the treatments, as the fourth and fifth 

treatments recorded the highest production index. The third treatment followed, while the second 

treatment recorded the lowest average for the production index scale, followed by the first treatment 

(negative control 
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Figure 1: The effect of adding different levels of biotin to the diet in the production index for Japanese   quail 

exposed to oxidative stress. 

Discussion: 

The significant increase in the average live body weight in the biotin addition treatments (third, fourth 

and fifth) compared to the first treatment (negative control) and the second treatment (positive control) 

may come through the role that biotin plays as a non-enzymatic antioxidant as it removes the free 

radicals formed inside The body naturally before entering the chain reaction (Combs , 2008), as well as 

its important role in improving the metabolism of proteins and amino acids (Manthey et al. , 2002) and 

in the development of body cells that all contain this vitamin (Roch , 1998). These roles can all be Lead 

to an increase in the live body weight of quail. 

As is evident from the results of Table (2), the significant decrease in the second treatment (positive 

control) free from adding biotin, which is due to the low body weight of the quail bird in it, to the 

addition of H2O2 (hydrogen peroxide), which increases the formation of free radicals and whose 

continuous reactions lead to The body oxidizes the lipids present in the plasma membrane of cells, 

causing tissue damage and destruction (McMurray and Rice , 1984; Combs , 1997), and this may be a 

reason for reducing the weight of birds. 

According to the close relationship between the average live body weight and the weight gain, the 

significant improvement in the total weight increase rate for the biotin addition coefficients (third, 

fourth and fifth) compared to the first treatment (negative control) and the second treatment (positive 

control) refers to the positive effect. Adding biotin to the diet of Japanese quail, as it had a clear effect 

in improving the overall weight gain of experiment birds, and this may be due to the fact that it enters 
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the formation of tissues and organs, which leads to good growth and to build the skeleton of the bird 

properly, as it works as an coenzyme accompaniment with Acetyl CoA is the source and determinant of 

fat formation and thus leads to an increase in the proportion of fat, which in turn leads to an increase in 

body weight (Bain et al. 1989; Roch, 1998) and also its role in increasing the representation of proteins 

and amino acids (White et al , 1987). 

As for the improvement in total feed consumption in the biotin addition treatments compared to the 

second treatment (positive control), it is due to the role of biotin in reducing the harmful effect of 

oxidative stress through its action as an antioxidant, as it possesses a sulfur atom in its structural 

formula, which is considered one of the electron donor atoms that act To saturate the outer shell of the 

free root, which leads to its stability and reduces its damage to the cells of the body. 

The significant decrease in the rate of total feed consumption when using hydrogen peroxide in 

drinking water for Japanese quail in the second treatment (positive control) compared to the rest of the 

experiment treatments may be due to the ability of hydrogen peroxide to induce a state of oxidative 

stress (Abdul Majeed, 2013). Hydrogen peroxide when given by drinking water raises the molecular 

pressure of oxygen inside the stomach, which leads to an increase in the molecular pressure of oxygen 

within the tissues  (Loven and Oberley , 1985), and this increases the chance of oxidative damage in the 

tissues of the liver and pancreas, which may affect the secretion of the hormone insulin By inhibiting 

the work of somatic cells, including pancreatic beta cells, and then working to inhibit the secretion of 

the hormone insulin (Al-Qattan, 2006). 

As evidenced by the results of Table 5, the significant (p≤0.05) for the third, fourth and fifth treatment 

in an improvement of the cumulative dietary conversion factor compared to the first treatment 

(negative control) and the second treatment (positive control) may be attributed to the fact that biotin 

acts as an coenzyme companion with the enzyme Propionyl CoA Carboxylase, which is The enzyme 

present in the pathway for the catabolism of some amino acids, as well as with the enzyme Acetyl CoA 

Carboxylase, the enzyme that determines the rate of lipogenesis (Chapman and Cronan , 1999) and 

biotin acts as a co-enzyme carboxylase, decarboxylase and trans carboxylase that stimulate the 

metabolism, in addition to the positive effect of this The vitamin when added to feed and its work to 

resist oxidative stress, which leads to an improvement in feed consumption and an increase in the 

utilization of various nutrients and thus an improvement in the food conversion factor, leading to an 

improvement in the productivity of birds (Mashair et al , 2007; Quarantelli et al , 2007). 

This improvement in the characteristics of production performance is all positively reflected in the 

values of the production index, which is one of the important indicators in evaluating the productive 

performance of Japanese quail, which is attributed to the high value of the biotin addition coefficients 

due to the increase in the rate of live body weight and the vital ratio as well as the improvement of the 

food conversion factor in these Transactions, as the measure of productive index is directly 

proportional to the average live body weight and vital percentage. 
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تأثير إضافة مستويات مختمفة من البايوتين الى العميقة في األداء اإلنتاجي لطائر 
 التأكسديالمعرض لإلجهاد  السمان الياباني
 (1)*الندوي عمي نهاد عبد المطيفو   (1)يإبراهيم حمزة ياسر العوض

         .العراق، ، جامعة القاسم الخضراءةعار ز كمية ال ،قسم اإلنتاج الحيواني(. 1)
   (.adr.nihad@agre.uoqasim.edu.iq. البريد اإللكتروني: نياد عبد المطيف الندوي)*لممراسمة: الباحث  

 15/11/2020تاريخ القبول:    22/10/2020تاريخ االستالم: 

 الممخص
أجريت ىذه التجربة في حقل الطيور الداجنة التابع لكمية الزراعة / جامعة القاسم الخضراء لممدة من 

. ىدفت الدراسة إلى معرفة تأثير إضافة مستويات مختمفة من / 11/ 82019 ولغاية   26/ 9/ 2019
وقد . جياد التأكسدينتاجي لطائر السمان الياباني المعرض لإلداء اإللى العميقة عمى األإ البايوتين

 وزعت ثم أيام 8 عمر لغاية سوية   تربيتيا تم، طائر سمان ياباني غير مجنس 300 استخدم في التجربة
 اإلجياد إحداث تم.  (مكرر/ طائرا   20) معاممة لكل مكررات 3بواقع  معامالت 5 عشوائي ا إلى

 :األولى المعاممة :يأتي كما التجربة معامالت وكانت الشرب، ماء إلى H2O2% 0.5 بإضافة التأكسدي
 إلييا مضاف الموجبة السيطرة معاممة الثانية: اي إضافة. المعاممةأيالسالبة خالية من  السيطرة معاممة

H2O2 600و 500 بتركيز البايوتين إضافة الثالثة والرابعة والخامسة: فقط. المعاممة% 0.5 بنسبة 
 عمى التوالي. ِاستمرت % 0.5بتركيز H2O2  إليو ا  مضاف ماءو  عمف كغ/ غرام مايكرو 700و

 .يوم ا 42 ولغاية 8 عمر من المعاممة
الـرابعة الثالثة و  تلممعامال ( p≤0.05 )وي الدراسة بما يأتي : حصول تفوق معنيجاز أىم نتائج إويمكن 

 ولى مقارنة بالمعاممة األفي األسبوع السادس والزيادة الوزنية الكمية  في معدل وزن الجسم الحي والخامسة
لى والثالثة أما بالنسبة إلى ِاستيالك العمف الكمي فنالحظ تسجيل المعامالت األو  ،والمعاممة الثانية

كذلك سجمت المعامالت الثالثة  ،مقارنة  بالمعاممة الثانية  ( p≤0.05 )والرابعة والخامسة تفوق ا معنوي ا
 ( (p≤0.05معنوي  فارقوب والرابعة والخامسة أفضل معامل تحويل غذائي تراكمي ومقياس دليل إنتاجي

 .مقارنة بالمعاممة األولى  والمعاممة الثانية
 اإلجياد التأكسدي. ،السمان الياباني ،األداء اإلنتاجي ،البايوتين: فتاحيةالكممات الم
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