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ABSTRACT  

The present experiment was carried out on 480 c0mmercial broiler 

chicks to determine the effect of adding copper sulphate  on growth  

performance (body weight, food conversion, mortality) and on carcass 

quality (cholesterol and copper level in breast muscles but only 

copper concentration in liver). 

Four groups of birds, each of 120 chicks were used. Experimental 

diets were formulated from vegetable feeding stuffs, corn, and 

soybean meal and feed additives to cover the requirements in two 

phases of feeding program (First, from 1 to 21 days & second from 22 

to 42 days) at the period of the experiment. The first group was fed on 

basal diet without any copper sulfate supplement. The second, third 

and fourth groups were fed on the basal diet supplemented with 150, 

250, and 350 mg Cu SO4/ Kg feed respectively.   

The results demonstrated that supplementation of feed with copper 

sulphate, 250 or 350 mg\kg feed had significant positive effects on 

growth until the fourth week as compared to control group, but the 

second group fed 150 mg\kg copper sulphat had no significant 

difference during the experiment periods. 

On the other hand there were no significant difference in feed 

conversion ratio, mortality rate and copper level in the liver and 

breast muscle between the control group and the groups fed on 

different levels  copper sulphate supplemented diets but cholesterol 

level in breast muscles was decreased with increasing copper sulphate 

level in the diet to 350 mg/kg. 

It was concluded that the addition of copper sulphate in high 

concentration (up to 350 mg\ kg) was safe and has a positive effect on 

growth and reduced cholesterol level in the breast meat.          

Key Words: Copper sulphat, Broiler performance, Carcass quality.  



 

 

 Effect Of Copper Sulphate Level In The Diet ...                             Hassan Tarsha &  Riad Al- Munajed 

 165

 

òzîi‰Ûa@òîÇìãë@ázÜÛa@…a‹ÐÛ@òîubnã⁄a@ñõbÐØÛa@óÜÇ@òİÜ©a@À@‘bzäÛa@pbní!×@Þ‡Èß@'qdm 

� .���� �	
*�     �    . ����� ����**
 

*
  ���	� ���	�– ������� ���� ���� –  !��� �!��  /���#	 

 
��� $%�� 

          ���� ���	
�� �� ������ ������
 ����� ����� ������ ������� �����  ����) ����  !"�� #

     $"	��� ��%� " �&�'(�� )�"���� )*�+*  (    ����'�� ���"� ")      �-�� �� ������ " )"��%�"
�� !�
��

��.�� (��
�� �� ������ !�
�� ". 

                �0�* )
 ���"*�* 1��� ��� �*%2 ���� " 3"�	� ��������  �0�� ���  �.�. 4�5�%�

    * �	�6*120 ��7   .   5�� )"���� �"�7�� ����        ������� ��*�%� " 8"�%� �*� �� ��������� ��7

  �*� ���429�*"� . 

                ��".�� )"� ��%
" ���	.�� ��'�� �0*�"2 ������ :� ��"*  * ��	+�� ��75��  �"
� 4�

 �	�5*�� ��**�*��".          ����* ��� ������� ���* �*%2 �2"  :    * ��"<�1=  21     * �������" 9�*"� 

22  –  42 9�*"�   .  ���            ������� ���� ��7 ������ ?�  "� ��%�%<� �75�� ��"<� ��"*�*�� ��"

     ����@*� �A�B�� ��"*�* ��* ����" "          �0��� 9����* ��%�%<� �75�� ������� ��"*�*�� ��"���

    ��*
� ������ ������
150C*/           9����* ��%�%<� �75�� ��"��� �@� ������� ��"*�*�� �*� :� C


  �0���250  C*  / �+�����" C
      �0��� 9����* ��%�%<� �75�� 350   ������ ������
 C* /   �75��  * C


��	+�� . 

        ������ ������ ������
 �����  � E&����� ����250  –  350 C* /     ����� �0�  �
 :� C


               �*+��  * 1����� 8"�%<� ��� ?"�+* $�	��  �
" ����  !"�� ����! �� ������)p<0.05  (  ")

p<0. 01  (                ���� ��7 ��"�+* $"�� ?� F��A  
� 4�  
� #�A�B�� ��"*�*� ����@* ���"��� ��

          ��"��� ���� " ������� ��"*�*�� ��� �������150 C* /   ���� ������
  C
.   )*�+*� ��%���� �*�

                                           
*  ���%* '��%� – ?�7���� G7�� ��
  /H+��� �+*�� . 

**
   ���%* '��%�– ?�7���� G7�� ��
  /H+��� �+*��. 



 

 

 Effect Of Copper Sulphate Level In The Diet ...                             Hassan Tarsha &  Riad Al- Munajed 

 166

                 ��6� 4� F�'
" # ������ ������
 ����I� ����� 4� �0��� $"	��� ��%� " �&�'(�� )�"����  �'A �����

        ��.�� �-��" ��
�� �� ������ !�
�� �� G
�*��  .     �-�� �� )"��%�"
�� !�
��� ��%����

 ��� ������ ������
 !�
�� ����! 1* J	5�� ��.��350C* / ��	+�� �75�� �� C
)p<0. 01.( 

            ��*
 ��� ������ ������
 �����  � E&����� K'A ����350C*/    �� L�" 9��*M ���+� C
 ���

��.�� 4�� �� )"��%�"
�� !�
�� J�	5� ��" ����  !"�� ����! �� ������. 

��
��&��� '������:����'�� ���"� #�������� ���	
�� #3"�	�� #������ ������
 . 

   ���)�INTRODUCTION: 

        ��"�� ��*A� �	�5*�� ��	+�� ������� GN+� ����. ��  �����  ��"��� �  9�.".5" �

 J�N*�<�             * ).���� O@��� )�*
� F�'" #�������" P��
�� ����+*�� �.��+��" ��N��*<� 

          N* �*�5�%N*�� ��N	+�� ��"N*�� #�N0�         P�5� �0�  * �0*�5�N%� ���N	
  �%N���"   

)Aoyagi&Baker,1993.( 

               ����"���� �� ��*+�� H���<�  * ���+�� �� ��N��+*�� �N.��+�� ��N*A� �N%��

     "�N��" ��N��
�� �����!N��     �.��+�� K'A  * �0�������� ���@�� # �� ����+*��    �A���M ?��	��" 

     ����"���� ��. �� ���%��#�0������"         �.��+�� ����� �� �!
� H���<�  * )�@��  
�" 

     �0� �������� ���	
��" ����'�� ���"� �� .        ���%� �"7�� 4��� Q��	� ��������  �0��  � �*


9��"�% �A"*� ���% ���!�" �0�������� �+���* ��� ?�6� �* �'A" ���*�%��. 

                  �"
� �� �%�%� K�"�� �"�7�� ��"��" "N*� �N� �N%�%�" 4�NA 9��"� ����N�

               ��"R"*�0��  �"
� ��*� �� )5��  � ������ 1�7�%� S ������ G�R �'I� 4���  ��"R"*�A

         
�*� ��" ��
�� �� G%��� )N�#P�5�     .� �� ������ 4A�%� F�'
"    ���*��� ����
�� 1��

           ��*�0�� ���@��  * ������ O�.�*� )�0%� $��N7  N� ��� �����     �� L�!�5*  * K����� 

      L
B� K�N��"�" 4%N��� �'
 #)�+	��F         ?�"�� "A" ��*�!�<�  * ���+�� �� ������ )5�� 

  �"
���R��.���T���� ��  )Aoyagi &Baker,1995(. 



 

 

 Effect Of Copper Sulphate Level In The Diet ...                             Hassan Tarsha &  Riad Al- Munajed 

 167

���U� ����*
 ������ ���
�* 4�5�%� �@�2��� �)Genaro et. al., 1985( # ����I
" 
 "*�� �!	�* ��N	���" �@�  )Banks et. al. 2004(  ���	�%S� P�* �� ����� �����  �

    N*�"	%	��   ��� �"�7�� #L��+*�       )�+* �� ��6� K��.* ���"�" !�
��    �� �"	%	�� 4%�
 #�N&�7��  ���	�� ��%
� �� :-�<� ��� ������ ����� �N�6�" ����*)Luo et. al. 2005( #

          * ���	�%S� P�* �� ����� �����  � �N�" F�'N
"�"	%	�� ��� �"�7�� #L��+*� ���"�" 
 ������ )�+* �� ��6� K��.* �� �"	%	�� 4%� �&�7��).Banks, et. al., 2004(. 

�NN����  ���"�%NN* " ���.NN*� ��NN+*<� ���"�"�!NN�� # ����NN���NN�" �NN@�   
)(Arias &Koutsos 2006 ��+*<� �� ��"�	*�� ��-5�� ���  * �2 ������ ���
�*  � .

   �@�2��� ����U� ����*
 ������ ���
�N* 4�5�%N�)Gennaro et. al., 1985(����I
"  
 "*�� �!	�* ��	�)Banks et. al. 2004( . 

  ��" �N@�)Arias & Koutsos 2006(  ������ ������
 �����  � )�+*�188 C* 
/   CN
   ��	+�� �75��  N* �0�            ��� 4� �*��� #�"�7� ����  !"�� ����! �� ������� �A�����  

)Baker et. al., 1991(?�  ��*
� ������ ���
�* ����� ����� 5 ��� 250 C*/ :� C

 V-*<� "� ������ ������
 )
B ��P�5<�. 

   �@�N+� L�N
�"  �           ���.*  ��  * )��<� �A ����N�� �����N�
  P�5<� ������ 
   ��	+�� ��N75�� �N�� �0���N��. ��B� �@�  )Kim et. al., 1992 ( �� ����� �����  �

      ��"�N� !N�
��Glutathione            1��.� ��*� �� ������� �������" ����N
�� �N�-5�� �N� 
   ��"#)"��%N�"
��)2003 et. al., ŠEVČÍKOVÁ(    )
B �N� ����N�� ���N��  � 

       �N�� ����N�� �����N�
          �� )"��%�"
�� " �
��  A��� P"��* J	5 3"�	�� �"�7 :�
���A��� J�*�<� ���"� �� ��6� 4�  
� #����'��. 

                  "*�� !	�*
 ��N��
 ���N*
� ��N	+�� ��N75�� �N�� 9����N�� ����N�� :��N� 

   ���*
 "�����7	�        ��*
� ������ ���
�* ����� ��� �@� #400 – 800 C* /   ��� :� C

   �� J�	5��             )
B� ��
�� �� ������ !�
�� ���!� " "*��� )�+*" ��"���*�� :+�� ��*
 7%"�*

   ������ ����! ��N� �N75��� ��	+�� ��75�� )Ledoux et. al., 1987; Luo et. al. 

2005.( 



 

 

 Effect Of Copper Sulphate Level In The Diet ...                             Hassan Tarsha &  Riad Al- Munajed 

 168

 ,�-#-  
��� ��-:  

         �����N�
 ���N�� �N���� �N%���   �N� ����N��    �������� ���	
�� ) ����  !"��  # 

   �N�� )N*�+*    $"	��� ��%�" �N&�'(�� )�"� ( ����'�� ���"�")     �� ������" )"��%�"
�� !�
��

��.�� �-��(. 

  
��� ./���# ��#�Materials & Methods: 

   4N��            )
 3"�	� ��������  �0�� ���  �.�.  * ���"*�* 1��� �� H���� ����

   �0�N*120    *� # �"
�N
�   ��'(� H���� ���W� �� �0�����  ��"���.!0�  ���
� ���W��� �

        +*  N* 3"�N	� ����N��� )&�N%"�       ���B�� �B"�	*�� ����<� ������ ��%��* G��B*" :�

 GBN5�� . ��N��      �*� �� ��������� ��75�� )"���� �"�7��      ��� ������� ��*�%�" 8"�%�

�*�429�*"� . 

      �*� �� �"�7�� �N�@�7         ��B�"����" )%�
"���� J�*  * ���2"� 7�5* V�@� 4��� 

    �*� �N�"21 " 35           �*+� "�"�*��� J�* ��"  "
 ���+��� )%�
"���� J�* �� 9�*"� 

14" 289�*"�   ����@�� 1�*� #��7�� �+��� ��72 . 

        )"� ��%
" ���	.�� ��'�� �0*�"2 ������ :� ��"*  * ��	+�� ��N75��  �"N
� 4N�

     �	�5*�� ��**�*��" ��".N��)  ���?��� #�	%"��   ��&��� 4"�%��
��#     4�+7 X* #��  ��"��* 

     �������  ��+*��" ����*���	�� ��75" .(     ��� �*%2 ������� ���*   ����*:     * ��"<� 1= 

21      * �������" 9�*"� 22 – 42 �*"�.        ����*��  ���0� 9�@�" ��	+�� ��75�� G�
�� :�5�  .

        "� ����*�� ���*�� $�" ��%�%<� �75�� ��"<� ��"*�*�� ��"���     ���� ��7 ������ ?�  

       ����@*� �A�B�� ��"*�* ��* �N���" ���N����# "     ��%�%<� �75�� ������� ��"*�*�� ��"���

      ��*
� ������ ������
 �0��� 9����*150C*/        �75�� ��"��� �@� ������� ��"*�*�� �*� :� C


    �0��� 9����* ��%�%<�250 C*  / �+�����" C
   ���* ��%�%<� �75��    �0��� 9�350   ������
 C* 

������/��	+�� �75��  * C
 . 



 

 

 Effect Of Copper Sulphate Level In The Diet ...                             Hassan Tarsha &  Riad Al- Munajed 

 169

���0��� �0�0%� 

�!����� ��#���� 

 + Cuso4 

�2��2�� ��#���� 

 + Cuso4 

����2�� ��#���� 

 +Cuso4 

3�#4� ��#���� 

�-���� 

'��#���� 

 

��%�%<� �75�� ��%�%<� �75�� ��%�%<� �75�� ��%�%<� �75�� 

3505��/5� 2505��/5� 1505��/5� )�6�78 �#��( 
 ��75���*�@*�� ��	+�� 

         �0��!�"*" ��&�'(�� �0�*�2 G�%�" ��	+�� ��75��  �"
� �� ��Y� GN%���� 4�5�N%�

             ����"�� ������� ���*  *� ���"*�*�� ���
�" 4�@�� K'A �� �0��B�* �0+�*�  "
� H�N�� .

   42� )"���� )1 (�    ��75�� G�
��  ��       42� )"���� " �������" ��"<� ������� ����*� ��	+�� 

) 2 (�    ��75�� K'0� ��&�'(�� 4�@��  ��.          4�2" G������ ���" �� ��	+�� ��"*�� 75" T�� 4�

            �@�""  ��@�  "� 7"5* T��� )
BN� �"�N7� :N+���0B��   �&�7�� (ad-libitum). 4�

           �� �"�7��  !" ���%��" 4"�N�� �N	� �N� ���"�N%�      :+�� ��*
 ��%�" ?��� )
B� ���

��"*�* )
 )�2  * �
0�%*��. ������� ����+*� �@�" �&�'(�� )�"���� )*�+* G�%� 4� �*
 : 

9��:��� ��#������ ,�!�� ���� 

9��:��� ;#�&�� <
�� �=#�� >���=    
</��:�� ?�#
��� ?��!�=  

            *�* )
  * �"�7 �% X�' ���%�� 8"�%<� ���0� �N� 4N�   H-�" H��� H-� ��"

                 4��" ��
�� �� ������ !�
�� ���@� ��
��  *" ��.�� 4��  * ����� �'5� 4�  *" �"N
'

  ��.N����*���� 4��5�%��G7���  (AOAC. 2000- Official Methods of Analysis)  

    ?�'�� O�.�*S� !�0�� ���@�� �A�+�"  "!��*�B 8"� (AA-6800/Flame)   !�
�� ���2" #

"��%�"
���� )�-�� ��.��  (Allain et. al., 1974) . 

      ����5�� ��&�.��� �%����� ���N��T         �� ��"�+* ��2"�� F��A ���
 �'� ���+*� 
 ) 9�@�" �	�5*�� ���"*�*�� �� E&�����)Yamen 1973(. 



 

 

 Effect Of Copper Sulphate Level In The Diet ...                             Hassan Tarsha &  Riad Al- Munajed 

 170

 A/����� Results : 
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�     "*��� !�	�� �� ������ 

                ��*�%@�-� ����*�� )*�"+�� P"�%* ����! ������ �N0�-5  N* ?�6N� �N��� ���N�Y�� 

        �  � -�� �'NA # 4�N�� �N*!-� �N� ��N7�5�� O�.�*S� P"�%* ����! �� ������ ��

                 "*��� ���N�! �N������" 4%N��� �N�  "NA���" �����"�N���" �����A"��N
�� G-@�N%�" 

)Pesti &Bakalli, 1996(#)�+	�� L
B� ������ ���"�"  �%�-�� ���*<� J*��� ��%
�"  .

 �*�)Banks et. al., 2004(!"�� �� ������ ������
� ����� ?� ��� 4� ����   .  �
 �*���

                  ������
 ����I� ����� 4�" G��@�N* ���"N*�*�� �N��
 �N� �N&�'(�� )�"��N�� )N*�+* 

  �� �@� #X��" )
B� ������)Miles et. al., 1998( ������ ������ ������
 �����  � 

 �NN��400CNN* /     # �NN&�'(�� )�"��NN�� )NN*�+* �NN� �NN�6� 4NN� :NN� CNN
 

 ����@�* ���
 $"	��� G%� F�'
" K��" �* 1* $	�� �'A")1998 et. al.,  Ewing( F�'
" 

)2003 et. al., ŠEVČÍKOVÁ1(  V"���� ����� ����� ������
 �����  � ��" H�N� 

 �� )0" 400 (C*/$"	��� ��%� �� ?"�+* )
B� ��6� 4� C
. 

                K'A E&���  * �0W ?'�� ��.�� �-�� �N� )"��%N�"
�� P"�%N* J�N	5��  �

  �� �*�� �%�����            #���	.�� 1* L��7 )�+* ����! ��� "� )"��%�"
�� 1��.� J�	5�� ��� 1�

   ��NB� 7N@�)Kim et. al., 1992( ����� ����N�  �  �N�  ��"�� !�
�� Glutathione  

                  �������  ��" #)"��%�"
�� 1��.� ��*� �N� �N������ �N������" ����N
�� �N�-5�� �N� 

)Valasala & Kurup, 1987( N�� �� �"�  �   ��"�Glutathione 4�!�< K!�	��� �"+� 

HMG-CoA reductase)"��%�"
�� 1��.� ��*� �� �7�%� ?'�� . 
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             ������
  * ������� �������� ����� 4� ��
��" ��.�� �-�� �� ������ P"�%*

  L��� ���B� �* �
� �� ����N��)(Ledoux et. al., 1987 " )Luo et. al. 2005(  * 

   !N�
�� ���N�!               *� ���
 ����*�� �������  �� F�' ��%	�  
*�" ��
�� �N� ����N�� 

������� �*��+�� �0��� ���B� �*
 �0�* ����2 "� ���"�"�%	��  )Aoyagi & Baker, 1992(  . 

           ����� ������ ������
 �����  � E&����� K'A  * O5�%N�250=350C*/  9��*M C


����  !"�� ����! �� ������ ����� L�"��.�� 4�� �� )"��%�"
�� !�
�� J�	5� ��" . 

 9B� ?#�)1(:  ��	+�� ��75��������� �� �*�5�%*�� ��%�%<�. 

 ����2�� ��
����22C 42D��#�  3�#4� ��
����1C 21D��#�  ���000000�&�!�� >��000000 �% 

60.94 60.94 ���	. ��' 

35 35  ��". ��%
44% 
2.1 2.1 � ��&��� ��	%"�4"�%��
� 

1 1 �� ���"��
4"�%��
 

0.05 0.05 ��  �%�S 

0.21 0.21 ��  ��"��* 

0.4 0.4 4�+7 X* 

0.1 0.1  ��"
�� ���"
 

0.1 0.1  ����*���� �75* 

0.1 0.1  �����  ��+* �75** 

100 100 F#���� 

 

 ** ?�1�� 3�� G#�
� =-��� ,�!�� �� 5� ���!�������� : 
120C*  �* !��( 

100C*  F�!  

40C*    ����  

20C*     ����  

1C*      �"�  

0.34"����%    

 

*  ?�13�� G#�
� =-��� ,�!�� �� 5�  ������� '�������&��: 
13000  �*���� ���"� ���" A  

5000    �*���� ���"� ���"  D3  

 80     �*���� C*E 

4      �*���� C* K3  

6       �*���� C*B1 

8       �*���� C* B2 

4C*       �*����  B6 

0.2C*     �*���� B12 

0.12C*  ��"��  

2C*     F��"	�� J*�  

85C*     ��"
���� J*�  

22    F����"������ J*� C*  
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 9B� ?#�)2(:  ��75� ��&�'(�� 4�@��������� ����*. 

 ����2�� ��
����22C 42D��#�  3�#4� ��
���� 1C 21D��#�  ��/��:�� '��#���� 

2841 2841 )��*�� ���2 �2�7  ?�"��
 "�
/C
 
20.40 20.40  ��"�� 

139.27 139.27 C/P*  
1.14 1.14   �%�S% 
0.52 0.52   ��"��*% 
0.86 0.86  ��"��* +  ��%�%% 
0.24 0.24  ��"����% 
1.02 1.02  4"�%��
% 
0.63 0.63  �
 �"	%"�% 
0.42 0.42  O�** �"	%"�% 
0.17 0.17  4"��".% 
0.28 0.28  �"
% 
1.5 1.5  F���"��� J*��% 
4.14 4.14 4�5 :���� 

*C/P ��"���� ��� �2�7�� ��%� �A  

     90B� ?#�0)3(:    ��"�%<� ����  !"�� 7%"�* �"�7�  )  Z(±     �%��@�� �75��   ���"*�*�� ��

�	�5*�������� . 

!����� ��#����� 
 + Cuso4 

3505��/5� 

�2��2�� ��#���� 

 + Cuso4 

2505��/5� 

����2�� ��#���� 

 +Cuso4 

1505��/5� 

3�#4� ��#���� 

�-���� 

 

��#���� 

F#�	4� 

153± 1.7 151± 3.2 155± 1.8 153 ± 2.3 )"<� 

b 

418± 4.2 

a 

425±5.3 

ac 

412±3.6 

Abd 

405 ± 4 ������ 

a 

805 ± 9.7 

b 

793± 9.8 

Ns 

783± 8.3 

Abc 

760 ± 9.4 
H����� 

a 

1235± 17.1 

b 

1208± 15.3 

ac 

1169± 14.5 

Abd 

1156± 15.8 
1����� 

Ns 

1610± 28.8 

Ns 

1607± 25.5 

Ns 

1644± 25 
Ns 

1644± 21.7 
�*�5�� 

Ns 

1875± 28.9 

Ns 

1883± 26.5 

Ns 

1879± 25.2 

Ns 

1823± 23.9 
���%�� 

Ns.?"�+* $�� ��"� S  

<�� :-�5S� ��� ?"�+* $�� F��A ���(.�� �����-�� :��p<0.05  
 ��� ?"�+* $�� F��A ����
�� �����-�� :��<�� :-�5S�p<0.01  
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 9B� ?#�)4(:�*
����� �&�'(�� )�"���� )*�+* $"	��� ��%�" ������� ���� )-5 . 

 �!����� ��#���� + 

Cuso4 

3505��/5� 

�2��2�� ��#���� 

 + Cuso4 

250��5/5� 

����2�� ��#���� 

 +Cuso4 

1505��/5� 

3�#4� ��#���� 

�-���� 

 

 ��#����

F#�	4� 

1.54 1.52 1.56 1.55 ������ 

1.62 1.64 1.63 1.64 H����� 

1.73 1.74 1.72 1.73 1����� 

1.91 1.92 1.93 1.93 �*�5�� 

2.09 2.10 2.13 2.12 ���%�� 

2.3 3.8 3 2.3  $"	��� ��%�% 

?#� 9B� )5:( C* ��.�� �-�� �� )"��%�"
�� !�
�� %±�%��@�� �75�� . 

 �00�#00000�0��� 

a 

0.160± 0.12 
 ��"<� ��"*�*��=�A�B��  

ab 

0.150± 0.06 
 ������� ��"*�*�� +Cuso4 # 150C*/C
 

b 

0.130± 0.09 
 ������� ��"*�*�� +Cuso4 # 250C*/C
 

c 

0.075 ± 0.03 
���� ��"*�*�� �+� +Cuso4# 350C* /C
 

 9B� ?#� )6:( ��.�� �-�� �� ������ !�
�� )C*/C
 (±�%��@�� �75��. 

 �00�#00000�0��� 

0.055 ± 0.017  ��"<� ��"*�*��=�A�B��  

0.058 ± 0.018  ������� ��"*�*�� +Cuso4 # 150C*/C
 

0.057 ± 0.021  ������� ��"*�*�� +Cuso4 # 250C*/C
 

0.060 ± 0.022  �+����� ��"*�*�� +Cuso4 # 350C* /C
 



 

 

 Effect Of Copper Sulphate Level In The Diet ...                             Hassan Tarsha &  Riad Al- Munajed 

 175

 42� )"��)7 :( ��
�� �� ������ !�
��)C*/C
 (±�%��@�� �75��. 

 �00�#00000�0��� 

Ns. 

2.33 ± 0.17 
 ��"<� ��"*�*��=�A�B��  

Ns 

2.89 ± 0.48 
 ������� ��"*�*�� +Cuso4 # 150C*/C
 

Ns 

2.18 ± 0.88 
��� ��"*�*�� ���� +Cuso4 # 250C*/C
 

Ns 

2.35 ± 0.57 
 �+����� ��"*�*�� +Cuso4 # 350C* /C
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