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Abstract 
The aim of this study was to investigate the effect of different levels of live yeast on ruminal function and health of dairy cows fed diets 
containing low and high concentrations of non-fiber carbohydrates (NFC). In this experiment, six cannulated dairy cows were randomly 
assigned in a Latin square design with six periods (14-days) and six treatments including 1- diet contain low NFC free of live yeast, 2-diet 
contain low NFC with 5 g/d of live yeast, 3-diet contain low NFC with 10 g/d of live yeast, 4-diet contain high NFC free of live yeast, 5-diet 
contain high NFC with 5 g/d of live yeast and 6-diet contain high NFC with 10 g/d of live yeast. Dry matter intake, rumination, ruminal 
parameters and blood metabolites were determined in the different periods. Dry matter intake, rumination activity, nutrient digestibility, 
mean ruminal pH and temperature were not affected by treatments. General and plasma indicators of animal healthwere also not affected by 
treatments. Overall, the results of this experiment indicated that dietary supplementation with live yeasthad no significant effect on rumen 
function and health in cows fed diets containing different concentrations of NFC. 
 
Keywords: Dairy cows, Health, Live yeast, Non-fiber carbohydrates, Rumen function. 
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�9��� XVY �-'�  (��� �- O�(�#�6)  1/16  4/16  9/15  3/15  5/15  1/16  76/0  08/0  25/0  38/0  

(XVY �-'� <'����) 123� -��� Z[� /�#�'C �d�-                

 XVY �-'�  7/60  4/61  5/59  4/62  0/59  4/60  54/1  31/0  73/0  76/0  

�B? �-'�  b 8/58  ab 7/59  ab 2/60  ab 0/62  ab 1/62  a9/63  21/1  08/0  15/0  04/0  

�������  4/58  9/60  5/62  6/63  1/59  6/64  18/2  19/0  40/0  22/0  

7��������6 1�*�9 ��8 1'�  3/82  8/80  1/81  8/86  0/83  9/83  34/2  23/0  54/0  91/0  

 ���c  1/72  0/70  9/71  1/73  5/70  3/72  47/1  56/0  76/0  77/0  

 �p	Y ��	
�, �- ��#\�'� �*�9  7/35  3/38  4/38  5/34  0/37  2/41  15/2  28/0  03/0  46/0  

1 - �/�$% ^*��D#����� @�E$�$9�  "$	2� ���� B�&�A2 - �/�$% ^*��D#����� @�E$�$9�  "$	2� O$: _MA �� �#$	� B�&�A3- �/�$% ^*��D#����� @�E$�$9� 
 �� �#$	� B�&�A10  "$	2� O$:4- �/�$% ^*��D#����� @�E$�$9�  "$	2� ���� C��5 - �/�$% ^*��D#����� @�E$�$9� A �� �#$	� C��_M  � $	2� O$:6 ^*�

�/�$%�D#����� @�E$�$9�  �� �#$	� C��10 .$	2� O$:  
a-b�� $� �� ������3 `�$> �� O�,�# D���� :&0 !M)�  5�# �#�)05/0< P(.  

SEM�*I :� � ��#�3���#�S3��B ��.  
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 /�B'W9 � )* +, 1'�- �� �V
'��? 1'��' �� ���

�	W� )* +, ���4) -�*� ��-3 �
� P
'$� 
0Y�� .(

�
'��? /�� ��, D'�� "#$!� 7'WB'&� �-  �
'��'( )6

 
��� ���� � !� )6���		6 D? )* +, 1'�- ��]�'��  '�

��
'� ��] /��16 K�'. X
 )����� �9��� l? ���i� .[

������ �
'��? �
� �- )6 /�� )* +, 1'�- �� ���� 1��(

Z� .�V�  ��	c�Y� 7'WB'&� )� )4�� '��>  1'�- ~�\�

 KY�- �+
 )* +,^Y', �� ^�!V� 1'� /\� ������

)* +, -'51�  )&��� )* +, 1'�- )6 /�� ��, D'��

 '� <�+W�pH '�-��- )* +, E
 ]5 .[  

 /�Wo� ��$	6 �#d� 1'���$6'9 �� �+
 ��_� ��B��

���� - /�� )* +, E
'� �'�. �'5 a���Y1  /`#8

;'�1 �4 �'$9� ��$�'�	6
D� � K$!� ����	6  ��'6 �

 ��$�'�	6 1;'� /`#8 )� ��'� �- D�
�4 /�B'W9

)* +, -'5 /\� ������ -'U
� )	��� a���Y �� 1�

�� Z���9'��] -20  �21 .[)� �]
- 7�'*.> a���Y 1'�

Z6 �+
_�9 ���� �*�9 ���i� ;'� ��$�'�	6 1�'5  1��

X
�\� /b4  ����� )* +, �- ���!V� /�B'W9

�� D'�� ;'� �+
_�9 ���� �*�9 D�_�� ��
� >�		6  D-��Y

a���Y �� �
�_9� �� D-�6���!V� � )6 ��-)U�$��- 

 �� !� ~
��, � )$9� ��;'� �C�_� �9'� ��B�� D?

)* +,  1� ����k�9 l�c 1'����� ��B�� 1'$��� �- 

)VFA�� -�*b� ( �V!� ]6  �24.[  

 �-�o'5 )WB'&� &�"#$!� %� � !�1��� >���4 �-  ��

^Y', �� !� � Z[� /�#�'C �� ���� �&�\� 1'�

)* +,  �	�'� 1�pH> rH  �Eh  /,��� ���4) 4(.  

  

 G��=3 �� Y#�/I ��&/= ���E� � �9	7
 ���� D#$��<� $� 01�2� �����	�� $�-]� !��$� .24 58��  

^Y','�  
'��' ��    P-Value  

LNFC0
1

  LNFC5
2

  LNFC10
3

  HNFC0
4

  HNFC5
5

  HNFC10
6

  SEM  NFC  Yeast  NFC × Yeast  

�$�'� )4�-) )* +, 1'�- (-��(  

��]�'��  1/39  7/38  1/38  1/38  0/38  2/38  14/0  84/0  69/0  90/0  

�p6��5  6/39  1/39  6/39  5/39  5/40  7/39  11/0  51/0  77/0  65/0  

KC��5  8/35  2/35  4/35  1/35  1/35  2/35  18/0  62/0  48/0  71/0  

 1;'� 1'�-39 (��� �- )i�C-) )4�-  364  356  360  371  364  352  3/4  16/0  04/0  27/0  

(��� �- )i�C-) D�
�4 /�B'W9  

D-��Y  231  219  223  215  226  220  2/12  39/0  45/0  62/0  

���!V�  449  432  443  436  430  441  8/21  72/0  82/0  65/0  

D�
�4  680 651 646 661 656 661 3/27  65/0  44/0  70/0  

D-��Y /.��  

()i�C- �� O�()  
70 73  71 68 68 72 65/0  23/0  17/0  34/0  

1 -  ^*��/�$%�D#����� @�E$�$9�  "$	2� ���� B�&�A2 - �/�$% ^*��D#����� @�E$�$9�  "$	2� O$: _MA �� �#$	� B�&�A3- �/�$% ^*��D#����� @�E$�$9� 

 �� �#$	� B�&�A10  "$	2� O$:4- �/�$% ^*��D#����� @�E$�$9�  "$	2� ���� C��5 - �/�$% ^*��D#����� @�E$�$9� A �� �#$	� C��_M  � $	2� O$:6 ^*�

�/�$%�D#����� @�E$�$9�  �� �#$	� C��10 .$	2� O$:  

a-b�� $� �� ������3 `�$> �� O�,�# D���� :&0 !M)�  5�# �#�)05/0< P(.  

SEM�*I :� � ��#�3���#�S3��B ��.  
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 G��=4 4# L��> �#c$E d$e ������# �#�\� � 5?1@ D#$��<� $� 01�2� �����	�� $�-]� !��$� .�9	7
 $�	2��#  

)U	���9 '�  
'��' ��    P-Value  

LNFC0
1

  LNFC5
2

  LNFC10
3

  HNFC0
4

  HNFC5
5

  HNFC10
6

  SEM  NFC  Yeast  NFC× Yeast  

pH  13/6  95/5  26/6  83/5  79/5  21/6  12/0  04/0  01/0  24/0  

Eh  210 -  218 -  226 -  213 -  215 -  240 -  47/6  36/0  63/0  35/0  

rH  93/5  30/5  65/5  23/5  08/5  09/5  23/0  10/0  37/0  53/0  

�#��) �6'����? Dh��$�� ��- �- O�( (�$�B  9/10  1/12  2/11  6/8  9/10  5/9  79/0  07/0  31/0  22/0  

�#��) ��k�9 l�c 1'����� K6 ��- �- O�( (�$�B  3/81  5/77  9/80  6/85  1/82  6/79  76/2  36/0  55/0  81/0  

/`#8 (�d�-)��k�9 l�c 1'����� 1-��J��                  

7'$��  4/53  8/50  6/52  1/51  5/53  7/55  57/2  26/0  68/0  37/0  

7'�������  1/25 6/26 9/24 7/26 3/25 2/24 56/1  32/0  44/0  62/0  
7������  7/17  2/18  6/17  9/17  0/17  1/17  27/1  85/0  58/0  36/0  

7��B���_
�  59/2  61/2  86/2  98/2  37/2  01/2  17/0  51/0  61/0  23/0  
7��B��  08/1  76/1  81/1  26/1  79/1  96/0  13/0  18/0  24/0  58/0  

7'������� )� 7'$��  12/2 92/1 13/2 90/1 11/2 32/2 11/0  02/0  07/0  35/0  
1 - �/�$% ^*��D#����� @�E$�$9�  "$	2� ���� B�&�A2 - �/�$% ^*��D#����� @�E$�$9�  "$	2� O$: _MA �� �#$	� B�&�A3- �/�$% ^*��D#����� @�E$�$9� 

 �� �#$	� B�&�A10  "$	2� O$:4- �/�$% ^*��D#����� @�E$�$9�  "$	2� ���� C��5 - �/�$% ^*��D#����� @�E$�$9� A �� �#$	� C��_M  � $	2� O$:6 ^*�
�/�$%�D#����� @�E$�$9�  �� �#$	� C��10 .$	2� O$:  

a-b�� $� �� ������3 `�$> �� O�,�# D���� :&0 !M)�  5�# �#�)05/0< P(.  
SEM�*I :� � ��#�3���#�S3��B ��.  

 

 � ;'� ��$�'�	6 
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7��������6 Zb� �
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_U� E
�� 1'�  a���Y �- �
2�

D?  � M*d ��.� a���Y 
��� �� �W� /.'� �- -��5 >'�

 '
30  >��. ��.� 
��� �� �W� )i�C-pH  A�, '� )* +,

�� ��'6 1-'
���
'� )6 ��'
  D��'�pH )�  ��;�@ 7��

�� ������ A4��  .-�,'�  7'WB'&� �Y�� )� )4��

O'U�� ���� � !� )6 /�� ��, D'�� >��, )SC 1��(�#4 '� (

 �� s
������ ���� �&Y )* +, �- X�$6;���� E U� ��

�� ��'6 ��- ]24n��_( 1�]
- )WB'&� �- )c�(� >[  ��,

�� �
'$V#� 1��, 1'��'( �- ���� � !� )
23� )6 /�� 

pH �	W� ����� )* +,/,��� ��- ]2- .[� �
'��? 1'�  �
�4

�,�� /b4 /�Wo� �� ���� � !� ��� �]��]c D�,��

)* +, �� !�1�> ^Y','� �,�+
_�9 1'�
 �	�'� 1�]
- �

'�5� K���'$� )Eh������ _�� ( 1��(�� ����+�� �� >-�, Z���'(

 �� �d'Y ��'� )�Eh )� )6 -��- 7-'.  1��� �� W� ��@

 1���� Z$���500+  '�300+ 1�'�$Y� 1���� Z$��� >

300+  '�100 - �� Z$��� �  1����100+ Z6 '�  �� ��250 - 

 >/�� �'���
� '�  ���i� �'5Eh )�� � K\� � D'�� )�  1��-��

-��- �]$�� ]21.[  � !� 
��� ����� )� )4�� '� M&� ��

pH )* +, E
'� ]24[ /`#8 �
�_9� >VFA  ��- )* +, �-

 7'WB'&� A#8� �- >��Y� )WB'&� �	�' � '�� >/��� ��y ��

O'U�� �	W� ����� D'(�		6���!V� )
23� �- ��,�- 1��-� ��'

 1��B�� ��k�9 l�c 1'����� K6 /`#8 1�� � !� 
���

/�� ��V� n��_( )* +, �- ]14 >17  �24 ��� .[� 1'��' �

 �V
'��?�	W� )* +, �- �6'����? Dh��$�� /`#8 ����- 

.-�*�  >P
'$� �
� '� �� �  )6 �, �-�- D'V� D-�_9�

�	W� ��� �-��, 1'��'( ���4 )� 1� !� 7;��\� �� 1��-

 �6'����? Dh��$�� /`#8] -����17.[  

/�B��'$� /`#8 �� �
'��? 1'��' �� ��� ���Y 1'�

�	W�  -�*� ��-)���4 5(.   
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 G��=5�9	7
 $�	2� 4# L��> �#c$E d$e ������# �#�\� � 5?1@ D#$��<� $� 01�2� �����	�� $�-]� !��$� .�#  

^Y','�  
'��' ��    P-Value  

LNFC0
1

  LNFC5
2

  LNFC10
3

  HNFC0
4

  HNFC5
5

  HNFC10
6

  SEM  NFC  Yeast  NFC× Yeast  

 /`#8/�B��'$����Y 1'�  

_6�#( �#��)��- �� O�((�$�B  2/59  5/61  4/58  9/60  2/58  6/59  17/2  26/0  68/0  37/0  

O'� ������� �#��)��- �� O�((�$�B  25/7  12/7  06/7  18/7  41/7  09/7  16/0  32/0  44/0  62/0  

��x�#��? O�� (�$�B �#�� �� O�(��+��)  9/37  0/32  3/34  3/35  9/36  3/34  30/4  32/0  44/0  62/0  

^Y',/�0� ��� . 1'�                      

�Wi� 1'�- �$�'� )4�-) (-��(  20/39 15/39 10/39 18/39 22/39 08/39 16/1  85/0  58/0  36/0  

A#C D'��o ()i�C- �-)  68  65  67  69  68  65  53/1  69/0  87/0  93/0  

sJ	� -��W� ()i�C- �-)  40  36  36  38  36  36  06/2  55/0  63/0  89/0  

)* +, 7'6�5 ()i�C- �-)  2  2  2  3  2  3  38/0  78/0  91/0  75/0  

1 - �/�$% ^*��D#����� @�E$�$9�  "$	2� ���� B�&�A2 - �/�$% ^*��D#����� @�E$�$9�  "$	2� O$: _MA �� �#$	� B�&�A3- �/�$% ^*��D#����� @�E$�$9� 

 �� �#$	� B�&�A10  "$	2� O$:4- �/�$% ^*��D#����� @�E$�$9�  "$	2� ���� C��5 - �/�$% ^*��D#����� @�E$�$9� A �� �#$	� C��_M  � $	2� O$:6 ^*�

�/�$%�D#����� @�E$�$9�  �� �#$	� C��10 .$	2� O$:  

a-b�� $� �� ������3 `�$> �� O�,�# D���� :&0 !M)�  5�# �#�)05/0< P(.  

SEM�*I :� � ��#�3���#�S3��B ��.  

  

�� .������� �
�� D'(�		6���!V� �- -'5 �'9 1'�

 ��x�#��? O��A )SAA(  ��B�� )6 �	$�� ����#(�$�'� �

��6�$
'� �� �,'� 'b�?��� 1'� � ��'b$B�)  ��$6'9 ��
�

'JB? ����� ��		6���+� )TNFα(> ��6�B�$	
�-6  �

�� ��_����6,'�] �13.[  

 � � !� "#$!� %�&� )WB'&� �
� �-`#8 /NFC 

��� a���Y1  /,��� D�Y ��'b$B� 1'���$6'9 M&� ��. 

 '� �� �P
'$� �
� )6 /�� ��, n��_( > � !� )
23�

�����4 ��		6 
��� 1'��	J��( )� ��  ��$�'�	6 1�'5

 >;'��� 1���  /`#8SAA  O��-���� ]9 �- ���'J� .[

^Y', ��� . 1'��� �$�0� "#$!� 1'��' �� �

 .�V� ���'V� ��� �
�n��_(  ���� '� )&��� �- ��V�� 1'�

 /*p� 7���� -�bV�<�$�� ~
��, �- � !� 
��� �� 

 )6 ��
� >-� � ��
�� <�$�� ~
��, �
'��? �
� �-

K�'C �&�\� /,��� -�4� �b4�� ]9.[  

 )� ���� � !� D-�_9� >)WB'&� �
� P
'$� <'����

���4 #8  '� �
'� "#$!� /`NFC   -�+# . �� 1�����

)* +,/�B��'$� � a���Y 123� -��� Z[� /�#�'C > 1'�

.-���� ���Y  

  

��
���� � �� !  

 (�b,� \�) 1���}��- �,���? ).�_� O�$\� K	��� ��

 /b4 D��b� �']V��- �W�*@ E�'	� � 1���'V6 s
-��

�� ���-��C � �+V� >�o'5 %�@ 1��4� �- 1�'+ �.--�(  

  

"#�$� %��&!  

��� )��( �� ~��� E9'	� ��'W�
D'(�	� -���� -�4�.  
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