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Summary: 
This study was conducted at Poultry Farm of Animal Resources Dept. College of 

Agriculture ,University of Baghdad to investigate the effects of probiotic fermented  

supplementation on egg quality in Cotornix Japonica (No. 160 female, 24 wk old, period 

1/1/2014 to 31/3/2014). The effect of four treatments (0, 25, 50 and75 % probioptic fermented  ) 

, were evenly distributed to 4 groups with two replicates containing (20 birds in each replicate). 

Increase of egg yolk weight was not significant (P>0.05) in first , second and third week, had 

significant effect on egg yolk weight from fourth week to eight week (P<0.05). Although 

addition of probiotic had significant effect (P<0.05) on egg yolk high in 1 , 2 , 4 , 5 , 7 and 8 

week, had no significant effect (P>0.05) in 3 , 4 and 6 week, although addition of probiotic had 

significant effect (P<0.05) on egg albumin weight, the increase of egg albumin weight with 

increase of probiotic, these were expected which have already been reported. Although addition 

of probiotic had significant effect (P<0.05) on egg albumin high, the increase of egg albumin 

high with increase of probiotic. Statistically not significant effect (P>0.05) addition of probiotic 

on shell weight. Although addition of probiotic had significant effect (P<0.05) on Haugh unit, 

the increase of Haugh unit with increase of probiotic. Supplementation of probiotic fermented  to 

the diet of quail breeders improved egg quality (yolk  , albumin and haugh unit). 

--------------------------------------------------------------------------------------- 
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 الخلاصة :
تٍ      إَ ةٔ انحٍ زِْ انذساست فً حقم انطٍٕس انذاجُت انخببع نقسى نثش ت انضساعت/جبيعت بغذاد-اجشٌج  بٓف دساست حأثٍش اظبفت انًعضص انحٍٕي  كهٍ

(. شًم 31/3/2014انى  1/1/2014اسبٕع، نهًذة يٍ  24اَثى بعًش  160انًخًش عهى َٕعٍت انبٍط نطبئش انسًبٌ )انعذد 

% يعضص حٍٕي يخًش(، ٔصعج انطٍٕس عهى انًجبيٍع الاسبعت بٕاقع يكشسٌٍ 75ٔ  50، 25، 0يعبيلاث )انبحث حأثش اسبعت 

( فً الاسبٕع الأل ٔانثبًَ ٔانثبنث P>0.05طٍش نكم يكشس(. نى حكٍ انضٌبدة فً ٔصٌ انصفبس يعٌُٕب ) 20نكم يعبيهت عهى )

(. كًب اٌ لإظبفت انًعضص انحٍٕي انًخًش حأثٍش P<0.05ثبيٍ )نكٍ حأثشث صفت ٔصٌ انصفبس يعٌُٕب يٍ الاسبٕع انشابع انى ان

. 6ٔ  4ٔ 3اسبٕع نكٍ غٍش يعٌُٕت نلأسببٍع   8ٔ  7ٔ   5ٔ  4ٔ  3ٔ  2ٔ 1( فً اسحفبع انصفبس نلأسببٍع P<0.05يعٌُٕب )

يع صٌبدة َسبت  ( فً ٔصٌ بٍبض انبٍط، إر اصداد ٔصٌ انبٍبضP<0.05كبٌ حأثٍش اظبفت انًعضص انحٍٕي انًخًش يعٌُٕب )

( لاظبفت انًعضص انحٍٕي انًخًش P<0.05انًعضص انحٍٕي ْٔزا يطببق نهذساسبث انسببقت. كبٌ ُْبنك حأثٍشا يعٌُٕب )

(P<0.05 ًفً اسحفبع انبٍبض، إر اصداد اسحفبع انبٍبض يع صٌبدة انُسبت انًئٌٕت نهًعضص. اظٓشث َخبئج انخحهٍم الاحصبئ )

(P>0.05 عذو يعٌُٕت حأثٍش ) انًعضص انحٍٕي انًخًش فً ٔصٌ انقششة. حبٍٍ أٌ لاظبفت انًعضص انحٍٕي انًخًش حأثٍشا يعٌُٕب

(P<0.05 فً ٔحذة ْٕ، إر اصدادث ٔحذة ْٕ بضٌبدة انًعضص انحٍٕي. أٌ اظبفت انًعضص انحٍٕي انًخًش انى عهٍقت إَاع )

 ْٕ(. انسًبٌ يٍ شأَّ ححسٍٍ انصفبث انُٕعٍت نهبٍط )انصفبس ٔانبٍبض ٔٔحذة

 َٕعٍت انبٍط-انًعضص انحٍٕي انًخًش-انكهًبث انًفخبحٍت: طبئش انسًبٌ
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Introduction: 
     This organisms may be mono or mixed cultures of live, protective microorganisms beneficially 

affect the host animal by competing with other microorganisms for adhesive site. They stimulate 

appetite, improve host’s intestinal microbial balance and intestinal environment for processes of the 

digestion and absorption of nutrients. They also inhibit certain pathogens that produce toxic 

compounds (12, 15 & 18). Prebiotics, non-digestible feed ingredients, have selective effects on the 

intestinal microflora.  It has been claimed that the benefits of MOS based on its specific properties 

such as modification of the intestinal flora, reduction in turnover rate of the intestinal mucosa and 

modulation of the immune system (7, 8 & 17). Probiotics (meaning ‘‘for life’’) are defined as 

microbial cell preparations that have a beneficial effect on the health and wellbeing of the host (6). 

Direct fed microbials benefit the host animal by stimulating appetite (14), improve intestinal 

microbial balance (6),synthesize vitamins (3), stimulate the immune system (20). Regarding the 

controversial results about using biological additives, the strain, concentration and form of them 

(viability, dryness or their products) shoud be considered. Feeding viable Lactobacillus at 1100 mg 

kg-1, increased daily feed consumption, egg size, nitrogen and calcium retentions and decreased 

intestinal length from 7 to 59 weeks of age (14). Haddadin et al. (10) reported that egg production, 

egg size and egg quality were improved by the addition of a liquid culture of Lactobacillus 

acidophilus to the basal diet. Goodling et al. (9) observed no improvement in hen day egg 

production, feed efficiency, livability and egg size when laying pullets were fed a drived non-viable 

Lactobacillus product. The addition of Lactobacillus acidophilus plus light d . Feed consumption 

were recorded at the end of Lactobacillus casei mixed culture to maize-barley (50/50) diet 

improved hen day egg production, feed conversion ratio, egg weight and albumen quality (19). It is 

also reported that some body and product factors are influenced by biological additives, for instance 

probiotic supplementation can depress cholesterol concentrations in blood and egg yolk (1 & 10). 

The purpose of this study was to investigate the effects of probiotic fermented  inclusion supplements 

on Japonica quail performance (egg quality). 
 

Materials & Methods : 
         This study was conducted at Poultry Farm of Animal Resources Dept. College of Agriculture 

,University of Baghdad. During the 8 weeks of the experiment (24-32 weeks old, No. 160 female , 

24 wk old, period 1/1/2014 to 31/3/2014)). The aims of this investigate to effect of four treatments 

(0, 25, 50 and 75% probioptic fermented) in egg quality, were evenly distributed to 4 groups with 

two replicates containing (20 birds in each replicate) hens had free access to feed and water. The 

basal diets are shown in Table 1. The photoperiod was 14 h -light d . Feed consumption were 

recorded at the end of each four weeks of the experimental period. Egg weight, yolk and albumin 

weight , yolk and albumin high , shell weight and Hough unit score were measured for 5 eggs from 

each replicate eight weeks period and egg. 
 

Statistical Analysis 
           The Statistical Analysis System- SAS (16) was used to effect of different factors in study 

parameters according to complete randomized design -CRD. Duncan (5) multiple range test was 

used to significant compare between means in this study according to mathematical model. 

was assumed in the analysis of all traits. Y = μ + Ti + eij. where Y = observed value for a particular 

character, μ = ij  overall mean, Ti= effect of the i treatment and eij = random error associated with 

the ij
th

 recording . 
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Table 1: Composition of experimental basal diets  

Ingredients                                   (%) 

Yellow corn                                  62.5 

Soybean meal                               21 

Fish meal                                      3 

Soybean oil                                   0.5 

Oyster shell                                   8.6 

Phosphate                                     0.8 

Vitamin premix1                           0.25 

Mineral premix2                            0.25 

Salt                                               0.3 

DL-methionine                              0.1 

Vitamin D3                                    0.03  

Sand                                              2.67 

Calculated analysis 

Metabolizable energy (kcal/kg)        2717.3 

Crude protein (%)                           16 

Crude fiber (%)                               3.06 

Methionine (%)                              0.4 

Methionine+Cysteine (%)               0.65 

L-Lysine (%)                                  0.84 

Calcium (%)                                   3.48 

Available phosphate (%)                 0.35 

1Vitamin premix provided per kilogram of diet: vitamin A, 10000 IU; vitamin D3, 2500 IU; 

vitamin E, 10 IU; vitamin B1, 2.2 mg; vitamin B2, 4 mg; pantothenic acid, 8 mg; vitamin B6, 2 mg; 

niacin, 30 mg; vitamin B12, .015 mg; folic acid, 0.5 mg; biotin, 0.15 mg; cholin chloride,200 mg. 

2Mineral premix provided per kilogram of diet: manganese, 80 mg; copper, 10 mg; iodine, 0.8 mg; 

cobalt, 0.25 mg; selenium, 0.3 mg; zinc, 80 mg; iron, 80 mg. 

 

Results and Discussion: 
The increase of egg yolk weight was not significant (P>0.05) in first , second and third week, 

had significant effect on egg yolk weight from fourth week to eight week (P<0.05), the maximum 

value of this traits at use 50 & 75 % from probiotic fermented   (table 2). 

Although addition of probiotic had significant effect (P<0.05) on egg yolk high in 1 , 2 , 4 , 5 , 

7 and 8 week, had no significant effect (P>0.05) in 3 , 4 and 6 week (table 3). 

Shaw in table (4) although addition of probiotic had significant effect (P<0.05) on egg albumin 

weight, the increase of egg albumin weight with increase of probiotic, these were expected which 

have already been reported (2 & 10).  

Although addition of probiotic had significant effect (P<0.05) on egg albumin high, the 

increase of egg albumin high with increase of probiotic (table 5), these were expected which have 

already been reported (2 & 10).  

Statistically not significant effect (P>0.05) addition of probiotic on shell weight (table 6), these 

were expected which have already been reported (2 , 10 & 13).  

Although addition of probiotic had significant effect (P<0.05) on Haugh unit, the increase of 

Haugh unit with increase of probiotic (table 7), these were expected which have already been 

reported (2).  

improvement in albumen quality in the microbial additive groups. Damron et al. (4) and Jensen 

et al. (11) found significant improvements in interior egg quality as measured by Hough units in 

hens fed distillers feeds and corn fermentation soluble. Subsequent studies Tortuero & Fernandez 

(20) described that the variations in plasma mineral concentration were not sufficient to implicate 
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supporting the hypothesis that trace elements improve albumen quality with microbial 

supplementation.  

        Supplementation of probiotic to the diet of hen's breeders improved egg quality (yolk  , 

albumin and haugh unit), correlated of this traits with positively affected hatchability in Japonica 

quail. 
 

Table 2. Effect of treatments study in  egg yolk weight (gm) 
 

Week Mean ± SE Level of sig. 

Control 25% 50 % 75 % 

First 3.18 ± 0.09 3.56 ± 0.06 3.63 ± 0.08 3.68 ± 0.08 NS 

Second 3.52 ± 0.11 3.65 ± 0.10 3.48 ± 0.05 3.68 ± 0.05 NS 

Third 3.63 ± 0.08 3.49 ± 0.09 3.95 ± 0.10 3.85 ± 0.07 NS 

Fourth 3.61 ± 0.08 

b 

3.71 ± 0.10 

b 

4.32 ± 0.10 

a 

4.01 ± 0.06 

a 

* 

Fifth 3.51 ± 0.08 

b 

3.97 ± 0.12 

b 

3.73 ± 0.08 

ab 

3.82 ± 0.10 

a 

* 

Sixth 3.96 ± 0.07 

b 

4.11 ± 0.09 

ab 

4.15 ± 0.09 

a 

4.22 ± 0.08 

a 

* 

Seventh 3.89 ± 0.08 

b 

4.00 ± 0.11 

b 

4.03 ± 0.08 

b 

4.18 ± 0.09 

a 

* 

Eighth 3.91 ± 0.08 

c 

4.08 ± 0.08 

bc 

4.14 ± 0.11 

ab 

4.22 ± 0.08 

a 

* 

Means with the different latters in row are significant difference. 

* (P<0.05), NS: Non-significant. 

 

 

Table 3. Effect of treatments study in  yolk high of egg (mm) 
 

Week Mean ± SE Level of sig. 

Control 25% 50 % 75 % 

First 8.06 ± 0.43 

b 

9.91 ± 0.60 

a 

10.45 ± 0.61 

a 

10.20 ± 0.54 

a 

* 

Second 8.82 ± 0.55 

b 

9.14 ± 0.52 

ab 

9.25 ± 0.52 

a 

10.34 ± 0.58 

a 

* 

Third 8.34 ± 0.41 8.59 ± 0.62 8.71 ± 0.72 9.47 ± 0.64 NS 

Fourth 8.24 ± 0.60 8.40 ± 0.55 8.61 ± 0.52 8.88 ± 0.62 NS 

Fifth 8.83 ± 0.61 

b 

9.04 ± 0.49 

ab 

9.36 ± 0.54 

a 

9.58 ± 0.61 

a 

* 

Sixth 8.79 ± 0.53 8.80 ± 0.52 8.93 ± 0.46 9.06 ± 0.52 NS 

Seventh 7.57 ± 0.41 

b 

8.62 ± 0.70 

ab 

9.14 ± 0.46 

a 

9.58 ± 0.62 

a 

** 

Eighth 8.62 ± 0.35 

b 

8.76 ± 0.52 

b 

9.62 ± 0.59 

a 

9.59 ± 0.48 

a 

* 

Means with the different latters in row are significant difference. 

* (P<0.05), ** (P<0.01), NS: Non-significant. 
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Table 3. Effect of treatments study in albumin weight of egg (gm) 
 

Week Mean ± SE Level of sig. 

Control 25% 50 % 75 % 

First 6.17 ± 0.75 

b 

6.68 ± 0.60 

ab 

6.91 ± 0.49 

a 

7.51 ± 0.61 

a 

* 

Second 6.13 ± 0.81 

b 

6.63 ± 0.46 

ab 

6.85 ± 0.62 

ab 

7.25 ± 0.71 

a 

* 

Third 5.66 ± 0.47 

b 

6.35 ± 0.75 

a 

6.62 ± 0.53 

a 

6.54 ± 0.58 

a 

* 

Fourth 5.57 ± 0.42 

b 

6.44 ± 0.83 

a 

6.28 ± 0.70 

a 

6.16 ± 0.68 

a 

* 

Fifth 5.47 ± 0.55 

b 

6.29 ± 0.35 

a 

6.23 ± 0.52 

a 

6.62 ± 0.64 

a 

* 

Sixth 5.75 ± 0.63 

b 

6.41 ± 0.52 

a 

6.47 ± 0.39 

a 

6.38 ± 0.44 

a 

* 

Seventh 5.59 ± 0.49 

b 

6.87 ± 0.81 

a 

6.97 ± 0.62 

a 

6.98 ± 0.39 

a 

* 

Eighth 5.83 ± 0.42 

b 

6.45 ± 0.52 

a 

7.02 ± 0.58 

a 

6.64 ± 0.67 

a 

* 

Means with the different latters in row are significant difference. 

* (P<0.05). 

 

Table 4. Effect of treatments study in  albumin high of egg (mm) 
 

Week Mean ± SE Level of sig. 

Control 25% 50 % 75 % 

First 3.64 ± 0.09 

c 

4.46 ± 0.07 

b 

4.97 ± 0.06 

ab 

5.40 ± 0.06 

a 

* 

Second 3.21 ± 0.07 4.13 ± 0.04 

ab 

4.14 ± 0.11 

ab 

4.84 ± 0.09 

a 

* 

Third 3.59 ± 0.05 

b 

3.59 ± 0.08 

b 

4.11 ± 0.08 

a 

3.97 ± 0.10 

a 

* 

Fourth 3.92 ± 0.08 

b 

3.98 ± 0.11 

b 

4.35 ± 0.06 

a 

4.62 ± 0.08 

a 

* 

Fifth 3.69 ± 0.04 

b 

3.83 ± 0.08 

b 

4.34 ± 0.06 

a 

4.28 ± 0.08 

a 

* 

Sixth 3.88 ± 0.10 

b 

3.79 ± 0.08 

b 

4.17 ± 0.08 

a 

4.22 ± 0.06 

a 

* 

Seventh 3.91 ± 0.07 

b 

3.88 ± 0.09 

b 

4.20 ± 0.08 

a 

4.22 ± 0.10 

a 

* 

Eighth 3.96 ± 0.10 

b 

3.86 ± 0.06 

b 

4.19 ± 0.08 

a 

4.26 ± 0.08 

a 

* 

Means with the different latters in row are significant difference. 

* (P<0.05). 
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Table 5. Effect of treatments study in Haugh unit 
 

Week Mean ± SE Level of sig. 

Control 25% 50 % 75 % 

First 73.27 ± 2.38 

b 

74.69 ± 2.04 

b 

78.37 ± 1.92 

ab 

82.95 ± 2.56 

a 

** 

Second 73.79 ± 1.88 

c 

76.48 ± 2.35 

b 

80.21 ± 2.16 

ab 

82.67 ± 2.42 

a 

** 

Third 75.13 ± 2.05 

b 

76.09 ± 2.83 

b 

82.45 ± 3.02 

a 

84.62 ± 2.36 

a 

** 

Fourth 76.75 ± 1.71 

b 

76.47 ± 2.05 

b 

82.66 ± 2.19 

a 

85.33 ± 2.51 

a 

** 

Fifth 76.93 ± 2.24 

c 

78.40 ± 2.59 

bc 

82.10 ± 2.63 

ab 

85.96 ± 2.31 

a 

** 

Sixth 80.51 ± 2.16 

b 

81.44 ± 1.97 

ab 

82.69 ± 2.06 

ab 

86.25 ± 2.77 

a 

* 

Seventh 79.41 ± 1.94 

b 

81.68 ± 2.63 

b 

84.82 ± 2.36 

ab 

86.97 ± 3.01 

a 

* 

Eighth 80.92 ± 2.27 

b 

83.56 ± 2.19 

b 

84.12 ± 2.77  

ab 

87.61 ± 1.89 ** 

Means with the different latters in row are significant difference. 

* (P<0.05) , ** (P<0.01). 

 
Table 6. Effect of treatments study in  shall weight of egg (mm) 

 

Week Mean ± SE (gm) Level of sig. 

Control 25% 50 % 75 % 

First 1.69 ± 0.03 1.58 ± 0.07 1.65 ± 0.04 1.64 ± 0.06 NS 

Second 1.69 ± 0.04 1.69 ± 0.11 1.73 ± 0.08 1.84 ± 0.06 NS 

Third 1.65 ± 0.10 1.67 ± 0.03 

a 

1.72 ± 0.06 1.67 ± 0.03 NS 

Fourth 1.78 ± 0.06 1.80 ± 0.04 1.77 ± 0.10 1.81 ± 0.05 NS 

Fifth 1.79 ± 0.06 1.77 ± 0.04 1.81 ± 0.07 1.75 ± 0.08 NS 

Sixth 1.81 ± 0.06 1.81 ± 0.02 1.76 ± 0.06 1.76 ± 0.06 NS 

Seventh 1.83 ± 0.04 1.79 ± 0.06 1.80 ± 0.05 1.78 ± 0.04 NS 

Eighth 1.83 ± 0.06 1.81 ± 0.04 1.79 ± 0.06 1.79 ± 0.03 NS 

NS: Non-significant. 
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