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Abstract 

In order to investigate the effect of different levels of Guanidinoacetic acid supplementation 

supplemneted diets on carcass traits, some blood bichemical and liver enzyme activiies, 

morphology, intestinal microbial population in broiler Japanese quails, 288 Japanese quails aged 

1-35 days with 4 experimental treatments including the control group and those consuming 

Guanidinoacetic acid at levels of 0.5 and 1 and 1.5 g/kg of standard feed was used with 6 

repetitions and 12 pieces of quail in each repetition. At the end of the period (35 days), after 

killing two quails from each repetition, the cracar traits, blood bichemicals and the liver 

enzymes activity indices such as alkaline phosphatase (ALP), alanine transaminase (ALT) and 

aspartate transaminase (AST) were investigated. Additionally, the morphology and intestinal 

microbial population were examined. The results showed that the Guanidinoacetic acid 

supplementation supplemented diets caused a significant increase in the thigh, wing, breast and 

abdominal fat wieght.the result showd that cholestrol, triglycirdie and LDL serum content has 

decreased and HDL content has increased significantly (p ≤ 0.05). in current study the 

significant improvement of the liver enzyemes activity has been assayed (p ≤ 0.05). The 

significant increase of beneficial microbial flora of Lactobacillus and decrease of the colony 

population of Escherichia coli and Salmonella enterica in the intestine along with the increase 

in the surface of the villi and the density of the number of goblet cells indicated the beneficial 

effects of the Guanidinoacetic acid supplementation used in improving the health status of 

quails (p ≤ 0.05).In conclusion we could demonestare that the benefits of Guanidinoacetic acid 

supplementation on carcass traits, some blood biochemical, intestinal morphology and intestinal 

microbial flora in broiler Japanese quails. 
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��[E�� �8 >)��� )�`(�

1/9 SAS 7��) �8 ���A	 �CH $�� GLM `9_��� 

���� )20(. K9���9� K98 7&��W�8 `9� �? �� 
��[E�� �

76��� �6L �����K#��� >� )7(  $�AE�� iC� )�5 

'(�  )�\ �\)�. >)��� $��  B�o B�� 78:  

Yijk = µ + αi + eijk  ��8 �� )� 7�Yijk   �? )��W�

 .
�?���µ .7J��: K9���9� :αi:@A#� �=� : >��� 
�9:

�8 �6��9���G9E���9��  �eijk �e����� )� 
�!E�� �=� :

��8.  

  

$��: 1-  )� 
��[E�� �)�� ������� 
�9: >2n� ���� >�Ed� �  �!9��" �\)�K9L)��8�? >�63�M  

ingredients and nutrient content of the experimental diet used in Japanese quailsTable 1. Percentage of   

Ration items1 Percent (%)         
Corn kernels 52.94  
Soybean meal 40.04  
Vegetable oil 1.75  
Fish powder 3.00  
Calcium carbonate 1.09  
Dicalcium phosphate 0.39  
Salt  0.20  
L-lysine 0.01  
DL-methionine 0.08  
Mineral and vitamin supplement2 0.50  
Calculated nutrients  

Metabolizable energy (kcal/kg) 2900  
Crude protein (%) 24  
Calcium (%) 2.5  
Available phosphorus (%) 0.38  
Sodium (%) 0.15  
Methionine + Cysteine (%) 0.91  
Lysine (%) 1.35  
Threonine (%) 0.96  

1-  $��JE� 
�9: h����8 
��NRC� 1994.** @��� 76��E�� @A#� ����9� �? 11000 K98 ���� K9��E�� ���A_�A �2300  K9��E�� ����3D �

22  K9��E�� ����E �2 ��9� K9��E�� ��3K �3 ��9� �K9��9" ��40 ��9� �K���(�8) ��18 ��9� �� ��9�� G96"�E��34 ��9� ��

�K��9&���93017/0 ��9��K9�Z�8�����9� �� 65 ��9��K9��9� �� 3/0 ��9��K9"�98 �� 075/0 ��9� � �9�� G9_�( ��600 ��9� K9_�� ��

 .��8 ������2-  @��� ���J� @A#� ����9� �?8 ��9� �K?� ��100 ��9�����`96� �� 60 ��9��>�) ��8 ���9�� �X� 5/0 ��9��� �� 

 �15/0 ��9�.��8 ��96�� ��  
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1- Balanced diet based on NRC, 1994.** Each kg of vitamin supplement contained 11,000 IU of vitamin A, 2,300 IU 

of vitamin D3, 22 IU of vitamin E, 2 mg of vitamin K3, 3 mg of thiamine, 40 mg of riboflavin, 18 mg of pantothenic 

acid, 4 mg of pyridoxine, 0.017 mg of cyanocobalamin, 65 mg of niacin, 0.3 mg of biotin, 0.075 mg of folic acid and 

600 mg of choline chloride. 2- Each kg of mineral supplement contained 8 mg of iron, 100 mg of magnesium, 60 mg 

of zinc, 8 mg of copper, 0.5 mg of iodine and 0.15 mg of selenium.

  

 O���  

<�= "��$: $��: 2  �������?�  ;�<� �8

 D�EF� B�C��9�� G9E���6��9���  �769� ���) ���

�A#� 7o�d� �8�L ��� � $�8 �6J� )�o 78)�� 

!&� '78 �?�� 
�� '(�� e��`(� )05/0 ≤ p(.   

<>��,0*����; �0� ���)�)� 
:  $��:33  ����

��7� �?� $��E&�� ���� >�Ed�� >�"���9&9� � 

LDL  )�K9L)��8�?> ;�<� D�EF� B�C� 
�66�

G9E���6��9����6J� )�o 78 �9��'(�� e?�� >)�� 

)05/0 ≤ p(. ���� K96^A?��  e��`(��6J�)�� ��`9� 

HDL ��8 ������� >�?)�A9" �9=�" 'd" )05/0 ≤ p(.  

 �)?�@*��A/:
�BC 
��  '9_�J(T�`�� >�?ALP�  

ALT �  AST   ���6	 78T�� �H�� G�  K99J" >��8

�!� '��� � '9_�J(� 'd" ;�<� �9=�"�6��9��� 

G9E�� �9��)�o 78 �6J�'(�� e?�� >)��  $��:)

4( )05/0 ≤ p(.   

 �)@��:���� �.�0-)�  $��:5 ���� e��`(� 
�6?�

�6J� )�� >�E��8 ����� '9JA:h��9��8�E�Z  'd"

���6	  e?�� @8�W� )� � c��6� �8��#9� )��(�6J� -

 )�� '9JA: ���A_���#��E��  �����9����  78 7�

 ���6	)��(  � �v�>)�A98�� 
��) u9d� )� )�9o 

 z�&d��������  B�C� ;�<� �9=�" 'd"

G9E���6��9��� D�EF��� tO�� �9�� )05/0 ≤ p(.   

�8�������  :���� �*�.$��: 6 �� ���� �?�

 }�[")���?��3  iC� � 'a��� sA	��3�?
��) > 

 
�� 78 '!&�$�E6� 'd"�6��9��� ;�<� �9=�" 

G9E�� �9��E(�� e��`(�7 .'�� ��)�8 ���J"  T���" �

$����? >'�8� ���� T���" e��`(� 
�6?�$����? >


�9: B�C� �8 '�8�@A#� >�? �8 
��

G9E���6��9��� �9�� ��8)05/0 ≤ p(.  

  

 $��:2-  �� 
��[E�� �=�������� >�?)�A9"  �87�Z  �[\  )�K9L)��8�?> �63�M  
Table 2. Effect of experimental treatments on carcass traits in Japanese quails 

 Treatment Supplementation 

(g/kg) 

Thigh weight 

(g) 

Wing weight 

(g) 

Breast weight 

(g) 

Abdominal fat 

(g) 

Control 0 32.31d 7.71d 37.81c 1.85a 

 

Guanidine Acetic Acid 

 

0.5 33.45c 7.82c 39.42b 1.72b 
1 35.52b 7.92b 39.96b 1.64c 

1.5 36.14a 7.99a 40.11a 1.55d 
SEM - 0.014 0.002 0.016 0.029 

K9���9�  ��[" �? )� �?��E� �8 ���� R�E�� �9f ;����6J� 
�6?�) '�� >)��05/0p ≤  (�SEM  )���9�9�)����E�� >�CH K(  
Differences between means in each column with different letters indicate significance (p ≤ 0.05), SEM (The Standard 

Error of the Mean) 

 
  

 $��:3-  �� 
��[E�� �=� ������� >�?)�A9" �87I6���(�?���9A9��98 > ��� ��H  )�K9L)��8�? >�63�M  
Table 3. Effect of experimental treatments on serum biochemical parameters in Japanese quails  

Treatment Supplementation 

(g/kg) 

Triglyceride     

(mg/dL) 

Cholesterol 

(mg/dL) 

HDL 

(mg/dL) 

LDL 

(mg/dL) 

Control 0 259.32a 192.16a 102.16a 96.76a 
 

Guanidine Acetic Acid 
0.5 256.14b 184.24b 104.51b 94.45b 
1 250.26c 180.35c 105.36c 92.69c 

1.5 246.52d 176.44d 106.72d 90.14d 
SEM - 1.20 1.15 0.451 0.652 
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 $��:4-  '9_�J( �8 ������� >�?)�A9" �� 
��[E�� �=�T�`�� )� >�!� >�?K9L)��8�? >�63�M  
Table 4. Effect of experimental treatments on liver enzyme activity in Japanese quails 

 Treatment Supplementation (g/kg) AST (U/L) ALT (U/L) ALP (U/L) 

Control 0 36.8a 29.4a 95.6a 
 

Guanidine Acetic Acid 
0.5 34.5b 28.2b 94.2b 
1 33.2c 26.5c 92.4c 

1.5 30.7d 24.1d 82.1d 
SEM - 0.091 0.045 0.069 

  

 $��:5-  )� 
��) �8��#9� '9JA: �8 ������� >�?)�A9" �� 
��[E�� �=�K9L)��8�? >�63�M  
Table 5. Effect of experimental treatments on intestinal microbial population in Japanese quails 

 Treatment Supplementation 

(g/kg) 

E. coli       
(Colony/g) 

Salmonella enterica 

(Colony/g) 

Lactobacillus  
(Colony/g) 

Control 0 5.85a 5.71a 5.31d 
 

Guanidine Acetic Acid 
0.5 5.62b 5.40b 5.46c 
1 5.51b 5.16c 5.79b 

1.5 5.45b 5.02d 6.08a 
SEM - 0.008 0.011 0.009 

  

 $��:6-  �8 ������� >�?)�A9" �� 
��[E�� �=����6� 'F�)  )� 
��)K9L)��8�? >�63�M  
Table 6. Effect of experimental treatments on intestinal morphology in Japanese quails  

Treatment  Supplementation 

(g/kg) 

Villus height 

(µm) 

Villus surface 

(µm) 

Crypt depth 

(µm) 

Number of 

goblet cells 

 Control 0 594.9d 0.594c 139.0d 10.8c 

 

Guanidine Acetic Acid 

0.5 601.2c 0.604b 143.5c 11.5b 
1 605.3b 0.604b 146.5b 12.1a 

1.5 608.5a 0.611a 148.4a 12.2a 
SEM - 1.54 0.002 0.045 0.014 
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