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I#���  7�G��* �8)0 1� L  ��5`G !�)? 9�-� )< �G

�% ��a �h0 �0 )�g:< ���S)? �. �#�� (  )g' ��j`%

��5`G 7�G��* I#��� E�� )o � . �0 �G  >&' L0 ( �#)g8

�6 >�]�8�0()2�% �6 +�5#S ( �n�VL0 �#���` � 
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>�� ���� 9�-J� L0 u&5h%.  H��,#����V 1� E�)<

 ( ��(�$ 7�G��*!�-� v�a >�� � ��8 !�GL  

\%�� 7S I#��� 9�-� )< E�)5�d% ��- 7(�  )70 -

50  7�5�% +E#���N +7�#X? +7(� (��G !$ +(�]$

��5�% ( >�� )Lawless, 1995(.  ^� H��,#

L-�2� )��h< �,�-. ���G$)��l< 1� !���  RG� 

7w()5�#  )0 )x% )J� 7(�0 S(1�<()� $��,< ( � ��#�%S

>�� f��8 �xG >�&0�V )Ando et al., 2003( . $

L,N�g% !��� ��G�"%  H��,# I#��� L $�� ! )J�
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$���0()2�% �6 >�]�8 ! )Jirovetz et al., 2003 +(

RG� �()5`&  ( �0)n ���G$ )Yazdanparast and 

Alavi, 2001(+ �5#S t��8 !��$�#���` � )Zheng et 
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)Macheboeuf et al., 2008; Lin et al., 2012; Patra 

and Yu, 2012( >��.   
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F�V 1� I� �0 !1��100 �&�%pS )5�N  f��8 !(

��'( )G �?)Z%  !)|��WX%�  >�$ �0 I|� (  �0

�� y�&h% f��8 �)V 
�$ ��58� $ L&]�?X0 ( �

>?)*  +7��2�G ( !)20�0�)1391(.  ��. $ 9�#���Q

 ( ��5��$ ��)5�$ pS L0 $�1S 9�] L0 +R��%1S

f�&0 9�] L0 �#�,% \�2%�G ��58� $ �#��`�N !


�$.>��$ �)V �G ��:%  ( ��� c)Z% f��8

+\-V 1( ��#���V�0 L#�1( >-J ��. 71(�)0 �"  �G $

 I|� ( �(� 1(L0  �0 �45[G 9�] !(1�)< 1� �$�[5��

 ��5���$.�� 
��#�  $L5[G !�G3+ 5  (7  �($

+R��%1S !�)0 E��,< pH /��%  1� L-�2�5  )G $ �)0

+���< 4 >'�� I� 1� L�Dl< ~-] �0 �$�[5�� 1� LN�N 

!)% /��% L-�2� /�a !(S ( pH 7S L&]�?X0  L0

L&��( pH)5% ��5���$ > )� \�,N��5�$ 3��� )0 

Metrohm I���� �"  >8�� >-J ��.  

   

  

 �(�a1 -  �$�[5�� $�% L��� �)�a !Dl% $��% ( U� )<�"��%1S !�G���< !�)0 (^"8 �$�% 3��� )0)   
Table 1. Ingredients and nutrient composition of basal diet (DM basis) 

Ingredient  %  Nutrient composition % 
Barley grain, ground 38.34 Dry matter  64.5 
Corn silage 25 Crud protein 14 
Wheat straw 5 NDF 28.8 
Wheat bran 15 Metabolizable energy 

(Mcal/Kg) 
2.76 

Soybean meal 15   
salt 0.36   
Mineral-vitamin premix1 1   
Pearl powder 0.3   
1 Contained: 21 g/kg Mg, 0.3 g/kg Zn, 2.2 g/kg Mn, 3 g/kg Fe, 0.3 g/kg Cu, 0.001 g/kg Se, 0.1 g/kg Co, 0.12 g/kg I, 195 
g/Kg Ca, 80 g/Kg P, 600 IU/g of vitamin A, 200 IU/g of vitamin D, and 2.5 IU/g of vitamin E. 
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��&� ��)0 >da ���   L��d< >�da �"h0 ( �#�8 !�G

     .>�?)* �)�V �$�[5��� $��% ���X� ����X�  1� \�]�Q !

L#��# w��[�)5#��    >')�� ��0) ��G3000 ($ $  L�:�V$  L�0 

9���% 10 L��:�V$( $ c()��q t���Zh% $ 20- L��a$ 
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 ���X� $�0 �$�[5�� 1� >�  !��G    7��%1S 3��� > )�� 


��#� .��  
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1. Structural growth Measurements 
2. Chest girth 
3. Body Length 
4. Wither height 
5. Rump height 
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 ���,% cX58�      >�K&r E�)<e��0 ��%� +>����# $��a( !�$

�(� 7w()5�#$ �d# L5[G $ 7�8 !� L5[G �0 L`��:%  !��G

    L�5[G $ ��d�< +�()5�`&  >K&r )K# 1� .�� ��G�"% \-V

    cX5�8� I#���� !��$ !��G���< ( �G�� ���< E�0 �d#

��,% ���,% �. L0 �G�� ���< ( >��$ $�a( !�$ !�$

e���0 ) >����$ � >��K&r E�)��<05/0 <P �($ ����. $ .(

    >�K&r )�K# 1� ��"��%1S !��G���< E�0 +R��%1S  !)�<-

��,% cX58� 7�8 ��)`�&* ) >����# $�a( !�$05/0 >
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�(�a 2- 7$(�?� )J� �� I#�����  H��,# ( �)�a L0 c)Z% )0^"8 �$�% �� $)2&�' ( �)0!�()� !�G  !�)0

 �($9 L5[G (E�4#��%)  
Table 2. Effect of dietary addition of spearmint and dill essence on dry matter intake and growth 

performance of fattening lambs during 9 weeks period (mean)  

P-value  
   Treatments      

SEM  % 0.025 Spearmint 
essence  

% 0.025 Dill 
essence  

Control  Parameter 
  

0.101  1.53  22.15  22.44  22.44  Initial weight (kg) 
0.354  0.515  29.26  29.29  28.77  Final weight (kg) 
0.392  4.9  124  125  116  Daily weight gain (g) 
0.103  6  210.22  211.08  209.22 Daily Dry matter intake (g) 

  

Fig. 1. Effect of dietary addition of Dill and Spearmint essence on body weight of fattening lambs during 
9 weeks period (mean) 

 \2�1 -  �($ !�)0 !�()� !�G �)0 71( )0 �)�a L0 H��,# ( ���� I#��� 7$(�?� )J�9 L5[G (E�4#��%)  
 

 �(�a3 -  7$(�?� )J��� I#����� H��,# ( �)�a L0  )0pH �)0 L-�2� /��% �($ !�)0 !�()� !�G9  L5[G

(E�4#��%)  
Table 3. Effect of dietary addition of spearmint and dill essence on rumen pH fluid of fattening 

lambs during 9 weeks period (mean) 
  

P-value  SEM  
Treatments      

% 0.025 Spearmint 
essence  

% 0.025 Dill 
essence  

Control  Time (wk) 
  

0.863  0.193  6.42  6.43  6.55  3  

0.924  0.187 6.59  6.49  6.51  5 

0.269  0.168  6.45  6.38  6.79  7 
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Fig. 2. Effect of dietary addition of spearmint and dill essence on blood  metabolites of fattening lambs 

during 9 weeks period (mean) 
 \2�2 -  H��,# ( ���� I#��� 7$(�?� )�J�<�)�a L0 >�N�0�5% )0 �)0 �#�8 !�G !�()� !�G �($ !�)0 9 (E�4#��%) L5[G 

 

 )0 ���� ( H��,# I#��� 7$(�?� )�J�< L0 y�0)% _��5#

M8�� �(�a $ �5&2�� �� !�G5  ��� �$�$ 7�"#

>�� M8�� L`��:% . �� !�G  !�G���< $ �5&2��

 )K# 1� L  $�$ 7�"# �"��%1SH�[<�  1���*(�a  ���< E�0

 ( ���� ���< H��,# ( )K# 1� L��� ($ �1��#� E�0 L� )G

���< cX58� ��,%  $�a( !�$ >��$)05/0 <P.( 

9��  

 %��6 >-o% 9�)J��0()2�  I#���� ��G! * �G���   \�0�:% $

���' �()*�! )5 �0 1�! +�Gs�V ( �G)�h%  ��� Ua�% �G �

>�� ::;% L E� �)0 $�]$� ���#��< � E��   �)�0 $���%! 

�h< $�-d0 ( �)5� )� �2G� 7���' L0 L-�2� $!  �)�0! 

��?�R� G$1�0� .����0 f��8 c)Z% E�N(� 9�)J� I#���-

!�G �G��* �0 )��l< $ �,. ( !�0  !�D�r  7����Q  H()�� 

�%$��+ $ L��5# �%�#��< Ua�% )��l< $ !�4N�  L��Dl< 

f��8 ( !�Dr �?)Z%   $���)Tekeli et al., 2007.(   )�G

 ��nL,N�g% E�� $     c)�Z% $��-d0 m�'�0 I#��� 7$(�?� +

 f��8#�"  I#���� 1� �$�[5��� )�J�< 
�' .    c)�Z% )�0 ��G

 $ 9�,N�g% 1� �8)0 $ f��8 ��[���* ) Distel et al., 

2007; Nolte and Provenza, 1992  ( ( ) (�*Bencchaar 

et al., 2006, 2007; Beauchemin and Mcginn, 2006 (

 C��*>�� ���. )2008( Chaves et al.    ��#$�$ C���*

 L 200 �&�%    ���Z' +)��� ���Z' 
)�*   ( E��n�$ !��G

�)0 �)�a $ �G�  ()� L#�$ ��Z' )�J�< �� ��Q $ !�G

��,% 1� �8)0 $ .>���# f��8 c)Z% )0 !�$ 9�,N�g%

 E�r( 1� �$�[5�� L��5# $ f��8 c)Z% $ RG�  �G-
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 .>�� ��� C��* �`#��� !�GSoltan )2009(  $�$ 7�"#

  E�r( 7$(��?� L       L�0 H���,# ( 3�5|�N�� � ��`#��� !��G

  LN����* �#��%���S pS ( )�� E��4��a    RG��  m�'�0 ��G

   \�-V �($ $ �?)�Z% ^"8 �$�% \  ( �)5#�`�  c)Z%

�� !)�*)�� 1�   ��. L�0 ���*��� ( ����N�%���� y�&h% .

��,%  LN����* $ � ^�"8 �$�% ( �)5#�`�  c)Z% !�$-

) $�$ RG�  �� ��Q $ !�GCardozo et al., 2006 L0 .(

�% )K#��,% )�J�< 
�' ��I#��� �$  �$�[5��� $�% !�G

  E����� 1$ ( >K&r \�N$ L0 >�� E2�% f��8 c)Z% )0

I#���) ���0 �GGabriella et al., 2016(.   

 

 
�(�a 5 - )J� �� I#��� 7$(�?���  H��,# ( �)�a L0M8�� )0�G! 5&2���  ���)0�G! �()� �($ !�)0 !9 (E�4#��%) L5[G  

Table 5. Effect of dietary addition of spearmint and dill essence on skeletal growth indices of fattening lambs 
during 9 weeks period (mean) 

  

P-value  SEM  

Treatments  

Week   
  

Parameter (cm)  
 

% 0.025 
Spearmint 
essence  

% 0.025 
Dill 

essence  
Control  

0.307 
0.005 

3.55 
3.75 

54.40  53.20  55.70  Initial  Wither height  
62.40b  60.80a  62.20  Final  

  

0.104  
0.069 

0.85  
0.36  

52.3  54.7  54.8  Initial  Rump height  
58.9 62 61.5 Final  

  

0.051 
0.000  

3.68  
2.77  

71.1  66.90  69.50  Initial  Chest girth  
74.2c  72.8b  76.00a Final  

  

0.307 
0.144  

1.12  
1.17  

54.40  53.20  55.70  Initial  Body length  
62.40  60.80  62.20  Final  

  

0.039  
0.147 

0.211  
0.205  

17.60a  16.80b  17.30ab  Initial  Hip to hip Length  
19.50  19.60  19.50  Final    

a,b Values with different superscripts within a column are significantly different (P<0.05) 
  

�(�a 4 - 7$(�?� )J� H��,# ( ���� I#��� �)�a L0  )0M8�� �($ !�)0 !�()� !�G �)0 �%)V ��-&* !�G9 (E�4#��%) L5[G  
Table 4. Effect of  dietary  addition of spearmint and dill essence on indices of  red blood cell of fattening lamb 

during 9 weeks period (mean)  

P-value  SEM  

Treatments    
% 0.025 

Spearmint 
essence  

% 0.025 Dill 
essence  

Control  
Parameter 

  

0.836  0.707  4.20  4.43  4.09  
1RBC (×106/µl) 

0.895  1.462  9.30  9.00  9.56  Hemoglobin (g/dl) 

0.924  7.86  42.06  43.00  40.46  Hematocrit (%) 

0.853  8.96  100.83  96.66  98.80  
2MCV (fl) 

0.368  2.64  22.43  20.23  23.50  3MCH (pg) 

0.66  3.81  22.36  21.66  23.96  
4MCHC (dl/g) 
1. Red blood cell; 2. Mean corpuscular volume; 3. Mean corpuscular hemoglobin; 4. Mean corpuscular hemoglobin 
concentration 
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 f��8 L0 H��,# ( ���� I#��� 7$(�?� L,N�g% E�� $)J� 

��,% )0 !�$pH >���# L-�2� /��% . +��Q E�� �0pH 

 L-�2� H��,# ( ���� I#��� !��$ !�G���< $ L0 >-`#

E���� �G�� ���< )<�0 ( $�0 L0�"% 9�,N�g% )��� _��5# 

Yang et al., 2007, 2010)  Chaves et al., 2008 and 

2009; Meyer et al., 2008 ; (Tatsuoka et al., .pH   

L-�2� )��h< 7���% 1� �Z8�� L-�2�>�� !�  �N$�,< (

 ( L-�2� )?�0 +f��#�%S +�)? p)n !�G���� >K&r 1�

 >�� }��0)Van Soest,1994(. I#��� )J� E�)5�d% $ �G

E�j<()� L���< RG�  L-�2�+ L5��"#  L���< �d% (

 1� L��%S !�G������ �`�#�*�()2�% )0 )J� ( t�8 !�G

W�]�Zh% !)5 �0.>�� �G Er( )J� �`�#�2% ^� !�G

 $�( $��% ����)5 �0 7������#�&  !�4N� )0 )J� �`#���

 �d% 
($ �`�#�2% .>�� L-�2� L0 ���"!)5 �0 !�G

��N�<$��1 
��#�%S ���� " >�� L  $ 7������%S$ 

!�G���� L��%S R:# �#�$ )Hart et al., 2008(	�d��0 

 >�� �')? 9e�Z;% �0�� R���?� )��h< 7���% Ln )G

 R���?� ��# �)? p)n !�G���� ��,� )��h< 1� \]�Q

�%0��� RG�  m'�0 ( �pH �% L-�2�$��. L,N�g% $!�  

)2008( Chaves et al.  �#$�$ 7�"# ��# I#���+E�n�$ 

�G�  L#�� I#��� ( )�� I#���  E�4#��% )0pH  L-�2�

�)0$��# )�J�< �� ��Q $ !�G .�0 L�Dl< 7���[��* �N�0 

�0 �)�a!�G !(�Q 110 �&�%
)* 1� �.�&h% 1� ��Z'-

!�G �G��* )��l< ��,%!�$ $ pH L-�2� ��G�"% �"# 

)Newbold et al., 2004( .E����G L��5# �d0�"% $ 

$�% 
�' )�J�< �.�&h% 1� ��Z'!�G �G��* )0 pH 

L-�2� LN���*!�G �5��* $ ��Q �� L&��( L0 

)2006 (Beauchemin and Mcginn C��* .��  $

 R���?� ��# 9�,N�g% 1� !��`0pH  L��5# $ � L-�2�

I#��� 1� �$�[5���$)  C��* �G) �#�Busquet et al., 

2006; Evans and Martin, 2000(. �% )K# L0 L  ��

RG(P� _��5# E�0 9(�[<)�J�< $�% $ u&5h% !�G 

I#��� 9�)��l< $ �G��* !�GpH  >�� E2�% L-�2�

�)�a H�# 1� ���# L#�* H�# ( R��%1S $ L5? �  L0 !�G

���0 u&5h% 9�,N�g% $ �$�[5�� $�% 7���Q.  

 ���� ( H��,# I#��� 7$(�?� +L,N�g% E�� $��,% )�J�< -

!)< +� �&* >K&r )0 !�$ ��)`�&* E�� �0 .>���# �(� (

$ ��. $ 7�8 � �&* >K&r +��Q( R��%1S � �#(

>��$ �"G�  .L0 �% )K#  �� �`�G � �&* >K&r RG� 

L0 E� R���?� �0\2� ( L-�2� L,��< \�N$ )? !)�*S ���

 1�rS �� $ .���0 �)? p)n !�G���� ��N�< ( )��h<

% �%�a f��8 c)Z   )��h< >�-o< 7S ��-#$ L0 (

L-�2� ( �$�$ � L-�2� �2�N�0�5% ( �2���? L,��< +!�

�% �#�5  
�`a� ��N�< �&]� \;% L-�2� 
��&5���$�� 

)Baldwin et al., 2004; Heitman et al., 1987 �$�[5�� .(

) ����N�%���� I#��� 1�200 �&�% �$�% 
)*�&�  $ 
)*

 ^"8�?)Z% �)0 L�Dl< $ ( ) �� ��Q $ !�GChaves 

et al., 2008) E#�< !(�Q ���* 1� �$�[5�� ( (Lespedeza 

cuneata )�$�:% $ (10  + 20  ( 30  �G�0 �)�a $ �]$

>���# 7�8 � �&* >K&r )0 !)�J�< )Solaiman et al., 

2010 .( )K# 1� !)< >K&r��)`�&* (  �(�L5?�� !�G)6�Q 

 $ F?��< $�x< $ �()5`&  7���% )K# 1� (�0 _��5#   

)2004 (Cardozo et al.  !�G1$ �#$)  7��0 L  $�0

E���� )< 1� 200 �&�% I#��� 1� )5�N $ 
)*  ��G �G<J�� )

��,% >�N�0�5% )0 !�$ ��# �#�8 !�G>� . L,N�g% $

)2012 (Nanekarani et al.  !�G1$ $ H��,# ��Z'2/0 +

4/0  (6/0 La�a $ �]$!)< )0 !)J� �5��* !�G-

 +\  �()5`&  +��)�`&*HDL  (LDL  .>���# L,N�g% $

) 7��2�G ( !)K5�% ���� >�Q1389 Er( 7$(�?� �0 (

)�� �#�% ( L0�n$1 $�� +`>K&r E�  � �&*   7w()5�# (

)�r���j<()�   �)0 L0 R��%1S $�% !�G��,% �.  !�$

4# �)V )�J�< >;< .>?)L0 7$(�?� +L,N�g% E��$ �&  �.

I#��� �0 F?��< $ .�� �()5`&  >K&r RG�  m'�0 �G

 L,N�g% $ +_��5# E�� )2008( Chaves et al.  >K&r

5`& ()� �)0 
)� ��Z' 1� �$�[5�� L��5# $ !�()� !�G

��Z' �0 L`��:% $ )��p�5VS �h< ( E"�(S !�G 7�$)*

L0��,% �. !�$.>?�� RG�   L  >�� ��� $�d�"��

�  >&'G 1� �$�[5�� L��5# $ ���X� �()5`&  >K&r R

I#���L0 >�� E2�% �G  9�-� )< �*��� �d% )�J�< ).�8

 ��#�% !������)< 9�-� )< �P�( L0) �d#S $ $�a�% )J�%

 $ (... ( ����< +�() �(� >8��  !�G���� ( �()5`& 

���0 p)n )+!)*1 1381Yeh and Liu, 2001; RG�  .(

 L,N�g% $ 7�8 �()5`& )2002( Takarada et al. L0-

���N I#��� $ E�|�)< �)J�% U� )< $�a( ).�8 L  C)<

) L,N�g% $ ( L5��$ �()5`&  ��N�< )0 �N)5�  )J�2000 (

Lissin and Cooke L07(X?(��� $�a( ).�8 >��� $ �G
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L-�2� )��h<)�� 1� E� +!�( !)�* LN���* �� $)2&�'E��5"&G !�GRG(P� L�)"# . +�%�$ 
�&' !�G4 :154-141.  

>�Q.H !)K5�% ���� �.+ 
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Abstract 

This study was conducted to investigate the effect of adding spearmint and dill essence on performance, growth 
and blood metabolites of Kordi fattening lambs. In this experiment, 30 male lambs were used in a completely 
randomized design over a 9-weak trial with three treatments and 10 replicants. Treatments were included: 1) 
control without essence, 2) containing 0.025% Mentha spicata (spearmint) essence and 3) containing 0.025% 
Anethum graveolens (Dill) essence. Blood samples at 1, 3, 5, 7 and 9  and rumen fluid at 3, 5 and 7 weak of 
study were collected from five lamb of each treatment and skeletal growth indices including wither height, rump 
height, chest girth, body lenght and hip to hip lenght were measured also. The result showed that among skeletal 
growth indices only wither height between dill and spaermint treatment ( 60.80 and 62.4 cm,  respectively) and 
chest girth among control, dill and spaermint treatments (76, 72.8 and 74.2 cm, respectively) had significant 
difference. Blood cholestrol singnificantly decreased in dill and spaermint treatment compared to control (51, 
51.66 and 58 mg/dl, respectively). Treatments had no significant effect on other blood metabolites and 
performance growth. Generally, results of this study showed that adding of spearmint and dill essence did not 

have considerable effect on porformance and growth of fattening lambs. 
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