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����� ������ ��  *�5|�@ ��  ��5|� ��Z[� f�<�� \6�!� �� �� %	y  )�|��  �|�����  ��|�E���  �<%|6� �5&� .����  :��|>  *�|65�6 ��  D|�  �|�E��� :��  �|&5& �|
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��� ������ )��,�!� )%" �� ��%& 1 )%�Y .C!� )��& ���Oc {5>�� �> )��� %"� V����"�
 f!�	�� �> ��-5� Brand � Olivier )2011( d�b	� %���� ��%&) 2(. f�<�� ������" )��& d
 ]��" 2750 :�E�<5��< �> 8��5��< :s�6� ]>�g *d4�E5>��� 17% X�7���� *8�I 11% �?�G *8�I 1% *d�4�< 45/0% �,4G ]>�g *`��!� 16/0% *d�%! 02/1% X�U�p � 65/0% X�7�4�!+X�65��� .�5>  �&5& V����"�
 �� �%�>�: ��;Y�T �;� )%" � ;5��= �K6Y �> �65�:� %" 8� 6� <� �!5�� �;� ��E�� �%> �&5&�
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 )��� ��;Y�� �:��> �?!��� ��A6��X �UG�T� �;� �
 �&5& ��5� )��,�!� ���g .CG�� �� ����� T���;Y )7 (�A
�� �� �%�>� :^?- \� ;� 12 C��! ��%���C ��5IB �5I ;� ��
��! ;�� ��> 6 )%6�� �� �
 ����� �!5� �6�!�
 :10 ����E��� :=�&��Y :� ��-�GM> �> �E5E�
 :���! � �E5E�
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� ��# !� .�� /��012  �1���# .3��2  ��,�4 5���*  6*��1�!  78-9�:���  ����   �(!�  ����   �(!�  ����   �(!�  ����   �(!�  thymol  0/31  menthol  5/35  anethole-trans  4/63  cineole  3/58  carvacrol  0/18  menthone  7/22  fencone  2/11  terpinyl acetate-α  3/10  linalool  5/17  isomenthone 8/16  estragole  8/7  pinene-α  4/9  terpinene-γ  0/6  menthyl acetate  5/6  limonene  3/5  cymene  5/6  cymene-p  7/3  cineole-1,8  6/3  phellandrene-α  7/1  phellandrene-α  8/5  caryophyllene  3/3  limonene  7/2  pinene-α  5/1  limonene  5/3  carvacrol methyl ether  9/1  pinene-β  5/1  camphor  1/1 terpineol-α  1/2  terpinene-α  3/1  pinene-α  7/0  myrcene-β  9/0  cadinene-γ  2/1    %��& 2- ��;&� ���!8� ���& ���<=  ��;&� ���&  �(!� &���  >!?  62/48  6:�@�� ��8
 )44%(  53/16  !�8E 6@*8�  86/29  .=�! 8
��  35/1  �� F���� >�,�4  24/2  G�
 H�2  37/0  H	*  27/0  %�-.�;�I �������!���  21/0  
DL - .�*8�-0  05/0  J	K0 ���0�-�� � �*��01  50/0  1- ]�9� ��	����� � 6%��� �� �
 <�8��5� &)�� ����: <���?� �> �X� L�" :�5> 12000 %Q�� >�X ���E� �������X AF 2200 %Q�� >�X���E� ��X����� D3F   10 ����8�� ������X EF 4/2 ����8�� �X����� B1F 6/3 ����8�� �X����� B2F 35 ����8�� �X����� B3F 12 ����8�� <4��d �- F��	�5�	� 5/3 ����8��   �X����� B6F 4/1 ����8�� �X����� B9F 15/0 ����8�� >FX��5� 03/0 ����8�� �X����� B12F 160 ����8�� <E5�X <����F% 60 ����8�� FU	A	� 40 ����8�� ��:F 20 ����8�� FX
Y 8 ����8�� F\� 3/0 ����8�� �% � 2/0 ����8�� 	�!�85    � 	!��G�
: �65I ]��" X�7���� *8�� *X��5?EY X�E5>5��* %�!� *D���� d�4�<* *�,4G *d�!��� d�%!* *��< E��G�C d�U6Y�
 :�����a!Y ;��,46���5	��Y )AST*( X�6pY ;��,46���5	��Y )ALT*( ����-���5���] ;��,46��� )GGT(* ���<p ;�6s��%�
� )LDH*( EY9E��X ;���,4G )AP(* ;M��Y � ;�a�E �5>. ��U �]����� ��
 � 	!��G�
 �> )��,�!� ;� 
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!�"��� ����	�# ... C�<:�
 :�� � `���) *�5�;Y (����� � �>���!� )�A�!� :���5�G���9a!� 617 - CLima CI�! �5�< ��6�a!� 8� 6� %". 7����X� 8�� �> N�� >*)�5� �5?EYX� �> N�� ��i�� �> �6� �> )��,�!� ;� �6� 8�> ��;�< ��X�* !�%� ���D� �> N�� U6Y��� ���*;�9� 4�<d� �> N�� 5����-�5!�< 7E��GX� )cresolphthalein-Ortho(* �,4G �> N�� E5���%?� 85�65�Y* d�%! � d�!��� �> N�� ���"� 	! ) Flame Photometry*( ��< �> N�� �6�� 	! ��6��!5�� )5�& � d�U6Y�
: �5I �> N�� �E�<D����� );�%6�:��� .%6%" ��%�� E5>5��X� ��!M� �> d< ���< ^�! �5?EYX� ;� ]< ^�! 7����X� �?!��� .%"   C�G�r ��6Y6�%�4<�� ]< 8�! �> )��,�!� ;� N�� :���5�G���9a!� � C�< Randox ) Laboratories Randox UK Crumlin, Ltd.,( );�%6�:��� .%" :��> );�%6�:��� C�G�r ��6Y6�%�4<�� ]< �� *8�! �%�>� ABTS   )2*2-5	�;Y-:�-]3 -]�����65,E54	�E�;���U	>[ �> ;�%�4<��� C�)(X�>5��5�� � 2O2H :��> %�E5� �5���< ��9���� ABTS >596���� .%" SO& X�� �5���< �< �6� U?! -�>Y h��?46 ��%��� ���� �� �5@ }5� 600 ���56�6 );�%6� ��G�� .%" ��U�� T
�< �6� f!�	�� �> Cb�c ��6Y��%�4<��
 �� �65�6 ��5� �b6 �5>. C�E��G d�U6Y�
: �5����5�� ;�%�4<��� � %�4<���5! ;��5�4�� �> )��,�!� ;� �5I ]��< :��Q )��� %W ����6� EDTA �< �> �5��� X�9>��� ~�g� )%" *�5> );�%6�:��� .%" T
�< �� SO& �� �5@ }5� 340 � 550 ���56�6 �!5� )�A�!� :���5�G���9a!� );�%6�:��� %". C�E��G X�� d�U6Y�
 �> )��,�!� ;� C�<:�
 �
�A����;Y )USA MI, Arbor, Ann Co., Chemical Cayman( �> N�� ���U6Y -:�����E�< );�%6�:��� ����.%  ��U�� :� �5E��%�q%EY �< �A6��> ��U�� �5�!�%�4<��� %�a�E ��%"�>* �!5� T	<�� �> %�!� D��5��>��>5�� %�> ;� }��t�!� �> �56��5> ����6 �t�� %" )1978 Satoh,.( );�%6�:��� SO& �> N�� ���5�G���9a!� � 4����� SO& �> �	�	� ���%6��!� .�5> ��U�� :� �5E��%�q%EY �> )��,�!� ;� )�A�!� ���5�G���9a!� � �� �5@ }5� 532 ���56�6 �� ]>��� �56��5> ����6 �>��5	� D6M> );�%6�:��� .%"   L�@ )��,�!� )%" �� X�� T���;Y* L�@ hM��< �G��i� ������ �> T" ���9� .�5> )���:�
 C!%>)%�Y �!5� 8�6��UG� SAS )28( ��U � :���Y .%���� :��> C,- T��UG� *�;� �;� )%6; �� ;�cY T���;Y �>��5	� C����5< �� �b6 ��G�� .%" �%� ��; :��> T��UG� �;� � � 	!��G:�
 ���"5�> 8�! �� �b6 ��G�� %".     Єij + Ti µ+ = Yij  �� X�� �%� Yij ��R�� *��4>�� µ X�A6��� *]< Ti �Z� ����� �����;Y � Єij �Z� �g�>)%6�� �� �b6 ��G�� %". �����4 ��A6��X�
 �> )��,�!� ;� �5�;Y %	y �	���� :6��9X � �� ^�! 5% 8� 6� ����%.     �����  X�A6��� T��UG� �;� �� �@ )��� T���;Y )5 �� 7 (�A
�� �� ]9" 1 )%�Y .C!� T��UG� �;� �� �@ )��� T���;Y �� ����� 200 C�4g �� �5���� \6�!� C?46 �> ����� %
�" %g�G) �65��
 (�6��UG� T��UG� �	�����: )05/0<P( ���6 ��� )31/23 �� ]>��� 95/17 .(8��5��< T��UG� �;� �� �&5& V����"�
: ��OR� )%" �> ����� 400 C�4g �� �5���� \6�!� �� %Q �!� ���! �
����� �5> )68/20 (8��5��< � ���,� �	�����: �> ���! �
����� ���6 .��%6   ��Z[|||� :�|||
����� �|||����;Y :�� C|||�E5>����|||
 � C�E���9E��
: �5I V����"�
 �� X! 7 �A
�� ��  ��%|& 3  ��|�6 )��� )%||" .C||!�  C|b�c X�7���||� *8�||� *X��5||?EY *X�E5>5�� *d�4�< *�,4G *d�%!  d�|!��� �  �|�<  8�|!  �5|I C�� ��Z[� :�
����� T���;Y ���g  C|G�A6 )05/0>P.( �� *]>��� Cb�c %�!� D���� :��!M� �5I U�6 �� )%6�� �|
: ����� 85! :��Q) 400 C�4g ��  �5|����  \6�|!� �� (SY C?||46 �||> ���||! �||
����� T��U||G� �||	�����: C||"�� )200/0=P(.     
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 )camelus Struthio(   !� .
 5 �  7 �T��0  - ���Q �4��A6� ���,�� ���6)%	
� ���,� �	����� X�A6����
 �� ^�! 05/0 C!�.   - ����� 1 )��� OR��� )%" ��%> �65��
 6��UG� ������) (%
�"* :�
����� 2 � 3 �>f���� ��Q :200 � 400 C�4g �� �5���� \6�!� �� SY �6%���"Y ��"�>	%.    %��& 3- ��LM  ���!�	�  �3��012 N�-O01 ��! VW�= V�:8"�-0�� � V�:��-K:���� X�
 �8�   P�0�-#��� ���Q��42 ���+ ���
 )camelus Struthio( !� 7 �T��0  ���0 YZ
�!��  .�T*��0 !���0 ��[-#�   !�	� 3  !�	� 2  !�	� 1  539/0  131/0  54/4  75/4  65/4  ) X�  .�\ ��Eg/dL(  435/0  113/0  94/2 15/3 02/3 ) .�08[:2g/dL(  969/0  109/0 60/1 60/1 63/1 ) .�:8"8�+g/dL(  002/0  437/0  a14/11 b53/8 b92/8 ) H�!�� ��
�mg/dL(  486/0  223/0  14/10  13/10  80/9  ) F����mg/dL( 072/0  329/0  40/7  03/8  87/6  ) �,�4mg/dL( 509/0  25/1  0/145  8/143  9/145  ) F��
mEq/L(  795/0  149/0  85/4  85/4  73/4  ) F�
�-EmEq/L(  662/0  56/4  8/103  5/102  2/108   ���)mEq/L(  - ���Q �4��A6� ���,�� �� �
 ���� ���6)%	
� ���,� �	����� X�A6����
 �� ^�! 05/0 C!�.  1: ����� 1 )��� OR��� )%" ��%> �65��
 6��UG� ������) (%
�"* :�
����� 2 � 3 �>f���� ��Q :200 � 400 C�4g �� �5���� \6�!� �� SY �6%���"Y ��%"�>.     T
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!�"��� ����	�# ... ��Z[� :�
����� �����;Y :�� C�E��G d�U6Y�
: �5I V����"�
 �� X! 7 �A
�� �� ��%& 4 ���6 )���  )%|" .C||!� C||�E��G d�U||6Y�||
: AST* ALT* GGT* LDH* ALP � ;M��Y �5I C�� ��Z[� :�
����� T���;Y  ���|g CG�A6 )05/0>P.( �� *]>���  C|�E��G  d�U|6Y  ;�|a�E  U|�6 �>�5@ �	����� C�� ��Z[� )��&:�
 �����;Y ���g CG�� )008/0=P(F >�:�5@ �< ����� 85! X���p�> C�E��G X�� d�U|||6Y )IU/l 80/67( �� �� ]|||>��� ��|||��� %
�|||"   )IU/l 20/50( � ����� 8�� )IU/l 60/39( ���6 .���     %��& 4- ��LM  ���!�	�  �3��012 N�-O01 �" V�:��4 F�;*2��� X�
 �8� )IU/L(   !� P�0�-#��� ���Q��42 ���+ ���
 )camelus Struthio( !� 7 �T��0  ���0 YZ
�!��  .�T*��0 !���0 ��[-#�   !�	� 3  !�	� 2  !�	� 1  157/0  09/29  8/462  6/544  9/485   >� !�9
21��,�*�� 8��02 )IU/L(  693/0  57/1  24/17  50/17  72/15  1��,�*�� 8��02 .�*I2 781/0  117/0  700/0  650/0  767/0  �0�+-1��,�*��  J�!� 8�+ 283/0  1/148  1139  1475  1421  1�*��!���� >�-�I 653/0  0/116  8/898  0/747  7/802  1� �,�4 .�:�K:2 302/0  37/4  54/24  54/20  65/14  1]�02  008/0  47/5  a80/67 b60/39 b20/50 1�9�: - ���Q �4��A6� ���,�� �� �
 ���� ���6)%	
� ���,� �	����� X�A6����
 �� ^�! 05/0 C!�.  1: ����� 1 )��� OR��� )%" ��%> �65��
 6��UG� ������) (%
�"* :�
����� 2 � 3 �>f���� ��Q :200 � 400 C�4g �� �5���� \6�!� �� SY �6%���"Y ��%"�>.     %��& 5- ��LM  ���!�	�  �3��012 N�-O01 ��! V��^� �-*2*�������   P�0�-#��� ���Q��42 ���+ ���
 )camelus Struthio( !� 7 �T��0  ���0 YZ
�!��  .�T*��0 !���0 ��[-#�   !�	� 3  !�	� 2  !�	� 1  085/0  123/0  504/1  480/1  129/1  �-*2 V�4�_���0) J� �*������(�-�: �" %80  033/0  06/11  a8/167  a2/163  b0/126  (.�"8�+8	� X�+ �" ����) 1�������E �8� � 8�+ 204/0  19/22  9/578  2/584  6/530  1� 8	��� ����� �E8
 (.�"8�+8	� X�+ �" ����)  009/0  184/0  b47/2  b73/2  a38/3  �� �8:�0���0 �" %808*�*) ��`�:2(�-�: - ���Q �4��A6� ���,�� �� �
 ���� ���6)%	
� ���,� �	����� X�A6����
 �� ^�! 05/0 C!�  1: ����� 1 )��� OR��� )%" ��%> �65��
 6��UG� ������) (%
�"* �����:�
 2 � 3 �>f���� ��Q :200 � 400 C�4g �� �5���� \6�!� �� SY �6%���"Y ��%"�>.     C!%> l���6 C��W� �> �����;Y :�
����� �Z� ;� )%�Y ��6Y�&5& 8�! �� �6�%�4<� ��%& �� *��"5� :�
5  �-MI)%" .C!� �5����5�� d�U6Y C�E��G �> �����;Y :�
����� ��Z[��	�� ;�%�4<��� ����� � �5> ���200  �400 �5���� �� C�4g
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�" ����� �> �Y) �5> ���033/0=P ^�! ��5� �� .( :� �5E����p�> %
�" ����� *�5I 8�! %�q%EY �5E�� ^�! X� :� L5�! �� �?�<�� \6�!� ���UG� � C"�� �� %�q%EY200  �400 V����" �&5& �6%���"Y SY �> �5���� �� C�4g *�
 :� �5E�� ^�!�> %
�" )��� �> C?46 �� %�q%EY �5@ �	��) ��� T
�< :���009/0=P�	�� ���,� .( X�> :��� )��� d�U6Y C�E��G ���E ;� �����;Y :�
 %�4<���5! ��Z[� *]>��� �� .C"�%6 �5&� �5I 8�! �� ;��5�4����6Y C�G�r �> T���;Y :�
����� �> ]���� 8�! ]< �6�%�4<� �	��) C"�� �%" ���085/0=PV����" � ( :�
 CG���� ����� )%		<200  �400  \6�!� �5���� �� C�4g ��6Y C�G�r �?�<��)��� �> �4���� �� :��p�> �6�%�4<� .%	�"�� %
�"    ���  �>�5@ ��< ����5� � ��6 CG�� �< �� ����� )��� N���� X�> :�
����� :��Q ��5� �6��UG�* �K	� ����� :��Q ^�! 200 C�4g �� �5���� \6�!� �?�<�� �Y�*X� *_�	�6 ;����6� � �<E��`5�a �� SY �6%���"Y f?! �5?K> %"� � T��UG� �;� �� �4���� �> )��� %
�" %����. ���E��� �>���:� �� �	��; )��,�!� ;� )���Y�G:�
 ��
��� ������ �� V����" )%
��� .%�6 �� ��5� )��,�!� ;� \6�!�:�
 �
��� ��Z[��� %W � �x��6 �� ���E��� ���! ������ �� ��5� ���! �65�:�
 �5�@ �5&� .���� �� ~>��� �> l���6 X�� *T���;Y Kim � ����9�
 )2016( N��U� %6��< �< ���UG� {5�t� \6�!� ��
��� ������ :�� � :��Q \6�!� X���Y � �6��;�� �� ^�! 150 ����8�� �� 8��5��< )��&* f?! T��UG� �	����� T��UG� �;� �&5& ��"5� �� )��� 1 �� 35 ��;�� ��.���� Khaksar � ����9�
 )2012( U�6 N��U� %6��< �< ���UG� 1/0% \6�!� �YX�� �> &)�� *���Oc ��9��� %"� y�%�>X� 	��s� �� �5?K> %��t>* ��� �� �x�> T���;Y�
 l���6 ��?�� ;� ���UG� ]�9�:�
 ��
��� ������ )%
��� )%�6 .C!� Sun � ����9�
 )2015( U�6 ���6 %6��� �< )��,�!� ;� \6�!� :��Q �5��� � ���<����< �� )��&�
: ���Oc �&5&�
: *��"5� :�
�Z� ��?�� �> ��9��� �K6Y �� ]< )��� �"���� .���%6 X�	o�
 �� �����;Y *�A�� ���UG� 250 ����8�� \6�!� _�	�6 ��,�G �� 8��5��< )��& ���Oc ��Z[� �	�����: :�� T��UG� �;� �&5&�
: ��"5� C"�%6 ) & Akbari 2014 Torki,.( X�� l���6 %W � ���6 �� ���E��� �5��65� hp���Q� �?��� �> _56 � ��U�� \6�!� *�
��� _56 )��& *���� �65� � X! *)%6�� ����" ��OR�:� � ]��5� ����� ��.%"�> T��UG� ��9��� �� �Z� ��>��< \6�!� �
��� ��%6�5� �>]�p� �5��65� ���&;� �5&� f�<��:�
 �5&5� �� \6�!� ��
��� ������ %"�>* �< �> C�E��G �"��5� � �5?K> �K>)��: ;� ��5� �<��5I �G�i� � U�6 ;� X�> ���> �6������9��d4�
: �x� �5&5� �� )�A�!� N��5� � ��5� �<��5I :�
�Z� %�,�: .%6���  X���>�	>�>�b6 ��%!� �< ����� 8�� )200 C�4g �� �5���� \6�!� �?�<�� �� (SY ;� �@�~ �5?K> ����� �9����> )��� � �UG��T E��G�C d�U6Y�
 :"��5� �� ���G ���< d�U6Y�
: dx
)%		< v��> �UG��T �>�g�C !��!� ���5� OR� :� R������ ,��% �� E5>����d4 ��5� ��5I< �� �� � ��6 �5?K> %"� )%" .C!� ��  X����E��� ��
 ��Z[� ��?�� ;� ���UG� 400 C�4g �� ��5��� \6�!� �?�<�� �� SY :�� %"� �&5& V����"�
 )%
��� )%�6 C!� �< %��" �?��� �> ��Z[� �,	� f�<��
�: ��G�� �5&5� �� \6�!� �� ^�! :p�> )��,�!� �� SY �6%���"Y .%"�> ��>�	>�X ����5� 	y�X � ��6:��� �<� <� ^�! :p�> )��,�!� ;� \6�!� �?�<�� �� ��X ��;Y�T >�T ;� %Q f!�	� :��> %"� )%6�� )�5> � �>�
�X E��] ���,�� >�X �;� X�� �&5& V����"�
 �> )��� %
�" )%
��� )%�6 .C!�   E��G�C d�U6Y�
: AST* ALT* GGT* LDH � ALP hp5��� >���5	� �I�"�
 :�K� ��� CK& ;���>� �C�M! <%? >�S�4Q ��Y�.%	 �� ���; f�!Y:�
 <:%? ����U E��G�C ��X d�U6Y�
 �� 8�! �UG��T ���.%>� ��  X��T���;Y ��
 �Z� �	�����: ;� {5�t� \6�!��
 :�� Cb�c X�� 
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!�"��� ����	�# ... d�U6Y�
 )%
��� .%�6 �� D� T���;Y :�� �&5&�
: *��"5� Mathivanan � Kalaiarasi )2007( ;� {5�t� ������o6�� )Panchagavya *)��� D�  ��5	� �> �< C!� �EY � %"� B��� T��UG�)%	
� �	��� �� ]��%	<( � D� ��)� ������  8�6 �>q�6X� %6��
: )panculata Andrographis( �)��,�! %6�5�6 � N��U� <%6��  �<��X {5�t� f&5� <T
� Cb�c U6Y�d ��! �AST <%? �� �����4 �> )��� %
�" %"%6. <T
� E��G�C ��X U6Y�d >���<)%		 -�I�C �r�,Q� <%? ���� 85�! � ����9���
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Metabolic profile and antioxidant status of ostriches receiving water supplemented 
with essential oil mixture of Zataria multiflora, Mentha piperita, Foeniculum vulgare 

and Eucalyptus globules  
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Abstract     It is essential to maintain proper nutrition and increase the health of the ostrich flock during the fattening period to increase meat production and thus to reduce the cost of breeding. This experiment was conducted to evaluate the effect of combined essential oils (containing an equal level of Zataria multiflora, Mentha piperita, Foeniculum vulgare and Eucalyptus globules essential oils) on the concentrations of blood metabolites and electrolytes, blood enzymes activity and antioxidant status of ostrich chicks from 5 to 7 months of age. A total of 18 ostriches were used in a completely randomized design with three treatments and six replicates (six birds). Experimental treatments were addition of 0 (control), 200 and 400 parts per million (ppm) combined essential oils (CEO) into drinking water. The results showed that addition of CEO into drinking water at 200 ppm significantly increased body weight gain compared to control group (P=0.019). Supplementation of drinking water with 400 ppm CEO resulted in higher concentration of uric acid and higher lipase activity in the serum (P<0.05). The higher blood glutathione peroxidase activity and lower serum malondialdehyde level were also observed in the birds receiving 200 and 400 ppm of CEO in their drinking water compared with that of the control birds (P<0.05). Moreover, serum total antioxidant capacity tended to be higher (P=0.085) in the ostriches receiving 200 and 400 ppm CEO compared with that of the control group. However, the blood values of total protein, albumin, globulin, aspartate aminotransferase, alanine aminotransferase, alkaline phosphatase, lactate dehydrogenase, gamma glutamyltransferase, superoxide dismutase, amylase, calcium, phosphorus, sodium, potassium and chloride were not affected by experimental treatments (P<0.05). In conclusion, the results indicate that an addition of 200 ppm CEO into drinking water for ostrich chicks improves growth rate and antioxidant activities without impairing metabolic health status.  
Keywords: Herbal essential oils, blood metabolites, antioxidant activity, ostrich chicks.  


