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 �F)
��/�� !��

 *�G�C� /�pH �B&�� 
� �
 �%$ �G�C�  R��G�) +CZ%# 
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�YB��) �� "YB& �� FBB#�� +B2>�� !
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�)�� 
 �"�)��B# !e��  �
 �B2&/ *�"2E 
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+& F=��& /
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1999) +>�& [
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� +B2>�� 4g� /
F2�� /
"� .

+& H2�g� 
�F&�� �� +)�
�"5  (��# �� .F���)ADF 

 *`�
%$pH  /� "��# �� �G�C�3/6 +& 45�  
� *FB#

+& (��# +5"X& `�
%$ ��\2& �Y2�) F���(Owens et 

al., 1998)���� ���) [�=>�?& .  
� ��"5�� /� ���A��� F)�

*	�� ��� � O��"� +?2g& �
 �G�C� �%GD�  ����
 � �

�,2�
 H�F=� ���F2�� *�G�C� /� 45� pH !"2.%,E 

+& F���) (Richard and Erdman, 1988) �� /�2) FBZ "� .

��.FBB#
�%o�) �"2E 
� !"5�� ��%&  *r�\� f�"� /� +=���

 4�� `�
%$ ���F2�� 
 +#�
%$ ��%& !"5�� 425"s

Richard and Erdman, 1988) L���) @2Bt�� .(

(�
u;  �# 4�� ���� ���) ��^)���  +��2. !��

+& � �
 �G�C� +�
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 �� +C2BC� .F)
�� !"��2� +��/F2�� M$�� e�� �"�)��B#

                                                           
1. Acidogenic value 

 "2�o� 	�0B� 
� F2�� �F� +vB$ 
 F2>%� +���/
� 
%kB&

 �F� �]�
� `�
%$ 4��(Wadhwa et al., 2001).  L���)

��� ���) [����&/'4�� � �/�F)� ��&/ @�"�D� �# !"2. 

pH �G�C� +��/F2�� M$�� �� @2�o� H��W !� `�
%$ ��

 *+��0���&/' O��"� 
�24  4�� �%2���%C)� �
� 4-��

(Rustomo et al., 2006) *�=>�?& @�� /� pF� @��"��B� .
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�FN& * O��"� 
�

�
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�  �� "YB&
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F2�� /� !"20�2; 
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<�� � ��
� ��  

�
"� +���/
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 ��F=� *4��b 4�# ���2� 
� �D)' x%B�& [�G2#"� 
�� 
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  ���A��� �F� !
��.

��"� ��%� ����& 
%kB& �� .F��G�C� ���2�%#� O* 

y%W �
"� (��&/' O��"� �� ��  /� HGW ��A� �� /� *+B�

�)%�) �"�)��B#"; �"2E V2#"� �� !"2. )26  
 �5%,- F_
�

74 .F)F� ��� � (�"�)��B# F_
�  /� F=�12  4-��

+0B�".*  !�&� IAJ �� 
 F� ��5". �G�C� n��& �)%�)

� "� 
� .F� HN�B& ��0���&/' H$�� �� �2>
� (��&/' 
�

+& ��5". F�FE �G�C� n��& �)%�) F�. ^j�  ���A��� ��

 /�(+-%BX& r�\�) !"5�� �G�C� n��&* n��& �)%�)   �G�C�
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%$ .F�

 �5%,- 4G�) ��20  �"�)��B# �� F_
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�
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2. In vitro dry matter disappearance 
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�%; [
%_  P� 
�FN& ��

+)F=& ��%& 
 �"2E P�$ ���& F_
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 �%2,2& 
� 4��W P� 
�FN& �� (!
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 `�
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 4��W ���; `�
%$ ON5) F��� �
". 


 
� 
 (+���&/'(��&/' ) 	%� 
 	
� !�� /� x%B�& [�G2#"�

�"2E P�$ ���& F_
� P� 
�FN& �� ��%& @��(  .�%�  

�/�F)� :

 !"2. �YB��"5 �%� [
%_ @�� �� (��&/' !�� 

�#  �F���Mo�& 
�FN& (F_
� P�)  (��&/' �
%& ��%& /�

R�-%�Y& �# ���; `�
%$ /� Mo�& 
�FN& �� 
��2� "� 
� 

+& 	". P� F� �/
 ���
 H$�� ^j� *F)F� +�#  100 

+,2& F)F� ��o�
 !"�2>. � �+�
�G-  �)%�) 	". P�

R��2N��& *
��2� !
�J P�$ `�
%$ ���
 ��  !��100 

+,2&  �F� !"5�� �G�C� n��& ^j� 
 F� HN�B& !"�2>

)60  
 "5�� F_
�40  ���"E 4g� (�G�C� n��& F_
�

!� /�.  ��\2& �� @�"#F2�#�30 +,2& �2> "� H$�� �� "

@2h��2� ��%�) �5�d� /� ^; 
 F� ��
\5� ���
 

) [�
F2�%)%&F�",#

F2�025/0  *(+�YJ +)/
 F_
�

"C2� 
%���%C)� ��0��� �

� 
��1  !�&� 
�39  �E
�

 ��"02�)�� ��F=� ��50  �N2W� 
� ���%) [F& ��24  4-��

�)�o&". F� !
��. (Wadhwa et al., 2001) !��/�. .

 /� +��)P� 4CE%)
 �/%� /� ���A��� �� "2�o� /� *�5"U

+& }
�$ O2g& F� ()�� 
 +B2&�)  *��"0�&1391 .(

 ��\2&pH  ����; /� ^; \2) 
 "A_ 4-�� 
� 4�# O2g&

�%2���%C)� )24 (4-��  /� ���A��� ��pH "�&2 +�,W 

�/�F)�  .F� !"2.�%2���%C)� 	���� /� F=�* +,2& 
�  "�2>

 /� n��& �)%�)%2�
"C2& �� ���
 "� !�%�g&q 5/2 

+,2&  !
�J !"�2>50 +,2&  4DE �2�,# [�B�"# 
�%; 	".

�/�F)� +��/F2�� M$�� !"2. (AV)  F� HN�B&

                                                           

1. Thermo shake, model Gerhardt, Germany 
2. PH-56, Milwaukee, Italy 

.(Wadhwa et al., 2001)  [F& �� �)%�)5  4�� �� �2)�b

 

� 
� 
 F� |%,o&4000  [F& ��10  l%2A�"�)�� �N2W�

 +�

 n��& 
 F��,2�
 �� ",j�� n�E  �� 
 !

'

%2�
"C2&q  ��&/ �� 
 HN�B& !"0����\Y�  !�&� 
�20 - 

.F� !
�FD0) ��"02�)�� �E
� ^j�  
�FN& �G��g& 4DE

 �� �
 ���
 "� �F)��2W�� !�%�g& *�F)��2W�� P�$ ���&

�>%>  (��&/' !��120 +,2&  

� 
� 
 ��%�) HN�B& !"�2>

3000  [F& ��10 F)F� l%2A�"�)�� �N2W�.  ^; 

� /�

 RS&�# �F)��2W�� F&�E ��%& *�>%> "� +�

 n��& @�o�


�� �F� @2�)* HN�B& +B2Z ��%� ��  F� 
  �� ^j� P�$

 ��"#
�  �
'
�  !�&�60  ���& 
�FN& *��"02�)�� �E
�

 @�� "�# /� ^; .F� �G��g& ���
 "� �F)��2W�� P�$

�) F_
� *(	". P�) �2>
� �)%�) �/
 /� 
�FN& �F� F�F;

�
"� O��"� 
� P�$ ���&  +B�(IVDMD)  .F� �G��g&  

+��/F2�� M$�� �G��g& 4DE*  �F��� �2�,# 4k,c

�)%�)  
� 
 �%2���%C)� ����; /� ^; �# �G�C� n��& !��

%2�
"C2&q 5/2 +,2&  \�"5 
� !"�2>
  *F)�%� �F� !
�FD0)

6� /� ^; +���. ���A��� �� �/�F)� 42# /� ) �2�,# !"2. ��

 �B&��2/0  ��20 4k,c !�"� 
  /� "��2� !��20  ��

~2W
  !/���,2�
 �� !l%>%�\25 	"� ~2W
 �?& ~�

42# H�=>�
%���3 4W� �� ( mg/dL١/٠ ±  ��0��� 


"�&%�5%�Cj��4 �/�F)� H_�J ^j� .F� !"2. q"d 4k,c

) n��& �YJ 
� �2�,#30 +,2&  �)%�) �/
 "� �2�N� ("�2>

 F� �G��g& !"��s +��/F2�� :/
� ��%B- �� (	". P�)

(Wadhwa et al., 2001). �)%�) f2gX� /� ^;  "� ��

�)%�) K��� !��  �
F� �F� !"5�� �G�C� n��&) P)S�

�)�o&". �

� "� 
� (���; `�
%$ 
 
��2� *!
��.  /� !�"�

 +N2NJ +��/F2�� :/
� *`�
%$ �2�,# "b� ��"� @2�

(AV)  ��
\5� /� ^;) !"��s +��/F2�� :/
� [
%_ ��

 /� (2;) ���; +��/F2�� :/
� !�DB& (�2�,# [�B�"#

.F� �G��g& (�2�,# [�B�"# ��
\5� �/�F)� !�"� !"2. pH 

�kg> ���&' �2>
� :

 *!� !/�� �)%�)  ����& (��&/' !��

:

 � .�%� e�� �!
%U  �#�)%�) �� [F& �� 2 �� 12 

 !�&� 
� 4-��39  !
�FD0) 
%���%C)� 
� ��"02�)�� �E
�

.F)F� (��&/' [F& �%U 
�*  �� "2�o� /� +��) !��/�.

 /� ���A��� 4CE%)
 �/%�� � [
%_P� }
�$ �5"U

+& F� ()�� 
 +B2&�)  *��"0�&1391.(  !�"� @��"��B�

                                                           

3. 2-Cresolphthalein, 107400, Parsazmun co, Iran. 
4. CARY 100, Varian, Australia 
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/
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 L��
 !��"5�� V2#"� /� "5��%B2&

 H�C& 4$��...   

 

�/�F)� !"2.  pH  >�kg !�* ) ��
��2�LB;  "� !�"� 
�"C�

 !�"� (
��2�(�  !
�FD0) 
%���%C)� 
� [
�A�& ��&/

F)F� ��&/ "� ����; /� F=� 
* ���
 [��%�g& ��o�
 

� ��

F�.  
�# :

!�"� ��&/ !��  [
�A�&�%� [
%_ @�� ��: 

��v& !�"� 
� �
� ��&/* ��
��2�  [F& ��2  ��%C)� 4-��

F�F)  
 ����; /� F=�2 4-��  /� ���A��� ��pH  +�,W "�&

�/�F)� !"2. F� /� 	�F# "� !�"� @��"��B� .��&/ !�� 	
� *

��� 
 �YB; *	
�DZ *	%�*  [F& �� ��
��2�4 *6 *8 *10 

 
12 F� ��%C)� 4-��F)  ����; /� F=� 
"� ��&/  ��

 /� ���A���pH �/�F)� +�,W "�& F� !"2. 
 F) [��%�g&

���
�� �/�F)� ��&/ "� ����; 
� !"2.  
 ��o�
 

�+& .F�  

V2#"� @22=� !�"�  �%&/' /� F=� *	
� (��&/' !��

 [
%_ �� �# �
� �,J"& 
� ��
��2� @2� @20)�2& [����N&

 ���� @2� 
� ��
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�
"� +B� (IVDMD)+��/F2�� M$�� * (AV)  �F� F�F;�) P�$ ���& �� +��/F2�� M$�� 4G�) 
(AV/IVDMD)  
Table 1. Comparison of different treatments on the mean of momentary pH, end of the incubation pH, the percentage 

of in vitro dry matter disappearance (IVDMD), acidogenic value (AV), and the ratio of the acidogenic value to amount 
of disappeared dry matter (AV/IVDMD) 

AV/IVDMD IVDMD (%) AV (mg Ca /g 
DM) 

End of incubation 
pH 

Momentary 
pH 

Treatment 

0.303a 51.42a 15.50a
 5.37a 6.66a* Sodium bicarbonate 

0.365ab 49.77ab
 17.75ab

 5.4a
 6.66ab Potassium bicarbonate 

0.334a
 50.05a

 16.75a
 5.37a

 6.66b
 Magnesium oxide  

0.448c
 45.75bc

 20cb 5.31b
 6.47d

 Sodium bentonite 
0.381a

 50.02a
 19b 5.29b

 6.47d
 Zeolite 

0.436c
 48.07ab

 21cd
 5.33ab

 6.49c
 Anise 

0.470cd
 41.72dc

 19b
 5.32ab

 6.45e
 Cinnamon 

0.548d
 37.50d

 20cb
 5.35ab

 6.48cd
 Pepper 

0.413b
 49.55ab

 20cb
 5.34ab

 6.5c
 Marjoram 

0.344a
 52.30a 20ab

 5.36a
 6.54c

 Rosemary 
0.426c

 48.25ab
 20.50cb

 5.22c
 6.5c Garlic 

0.470cd
 47.87ab

 22.50d
 5.32ab

 6.42e
 Cobalt 

0.440c
 48.27ab

 21.25d
 5.32ab

 6.44e
 Cupper 

0.451c
 49.32ab

 22.25d
 5.29b

 6.44e
 Manganese 

0.426c
 52.17a 21.75d

 5.31ab
 6.45e

 Selenium 
0.445c

 50.10a
 22.25d

 5.30b
 6.42e

 Zinc 
0.481cd

 49.35a
 23.75d

 5.28b
 6.39e

 Control 
0.03 1.82 0.89 0.03 0.02 ±SEM 
13.83 7.56 8.84 1.22 0.62 CV 
<0.05 <0.05 <0.01 <0.05 <0.01 P-value  

 * Means with different superscript are significantly different in each column. 
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Table 2. Comparison of the effect of selected combination in second test on the pH, the percentage of in vitro dry 

matter disappearance (IVDMD), acidogenic value (AV), and the ratio of the acidogenic value to amount of 
disappeared dry matter (AV/IVDMD) 

AV/IVDMD  AV (mg Ca /g 
DM) 

pH IVDMD (%)  Treatment (combinations for 
second test) 

Group 

0.366ab
 18.20ab

 5.88ab 49.74a* Combination with suitable 
digestibility 

Buffer 

0.388ab
 19.00ab

 5.84b
 48.88ab

 Economic combination 
0.374ab

 18.80ab
 5.83b

 50.28a
 Mean of combination 

0.360a
 18.00a

 6.05a
 49.96a

 Combination with suitable pH 
0.433b

 20.60b
 5.53c

 47.60b
 Control 

0.02 0.9 0.06 0.56 ±SEM 
10.84 10.62 2.33 2.54 CV (%) 
<0.01 <0.05 <0.05 <0.01 P-value 
0.355a

 18.20 5.73a
 51.66a Combination with suitable 

digestibility 

Herbs 

0.420ab
 19.80 5.61ab

 47.58cb
 Economic combination 

0.381ab
 19.00 5.64ab

 49.86ab
 Mean of combination 

0.410ab
 20.20 5.73a

 49.42ab
 Combination with suitable pH 

0.451b
 20.00 5.48b

 44.48c
 Control 

0.02 0.95 0.07 1.3 ±SEM 
14.08 10.93 3.04 6.00 CV 
<0.01 <0.05 <0.05 <0.05 P-value 
0.400 18.60 5.67 46.70 Economic combination Minerals 
0.388 18.00 5.60 46.50 Mean of combination 
0.392 17.80 5.55 45.36 Control 
0.02 0.7 0.06 1.33 ±SEM 
9.7 8.72 2.3 6.44 CV 

<0.05 <0.05 <0.05 <0.05 P-value 
* Means with different superscript are significantly different in each column. 
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Table 3. Comparison of the effects of selected combination in third test on the pH, the percentage of in vitro dry 

matter disappearance (IVDMD), acidogenic value (AV), and the ratio of the acidogenic value to amount of 
disappeared dry matter (AV/IVDMD) 

AV/IVDMD AV (mg Ca /g 
DM) 

IVDMD (%)  pH Treatment Group 

0.340a
 17.25a

 50.67a
 6.23ab*

 Combination 1 Without 
adding 

minerals 
0.387abc

 19.00ab
 49.10ab

 6.21ab
 Combination 2 

0.382ab
 18.75ab

 49.12ab
 6.29a Combination 3 

0.379ab
 19.00ab

 50.20a
 6.25a

 Combination 4 
0.376ab 18.50ab

 49.20ab
 6.18ab

 Combination 5 
0.376ab

 18.75ab
 49.90a

 6.18ab
 Combination 6 

0.377ab
 19.00ab

 50.32a 6.19ab
 Combination1 With adding 

minerals 0.402cb
 19.75cb

 49.07ab
 6.13b

 Combination 2 
0.397cb

 19.25ab
 48.45ab

 6.20ab
 Combination 3 

0.355ab
 17.50a

 49.25ab
 6.15b

 Combination 4 
0.387abc

 19.25ab
 49.67ab

 6.14b
 Combination 5 

0.372ab
 18.5ab

 49.72ab
 6.13b

 Combination 6 
0.436c

 20.75b
 47.55b

 5. 9c
  Control Basal diet 

0.018 0.86 0.83 0.04           ±SEM 
9.63 9.15 3.35 1.29             CV (%) 
<0.05 <0.05 <0.05 <0.05            P-value 

* Means with different superscript are significantly different in each column. 
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Fig. 1. Comparison of the effect of Rumenobuffer, sodium bicarbonate and Rosemary powder on pH, the 
percentage of in vitro dry matter disappear (IVDMD), acidogenic value (AV), and the ratio of the acidogenic 
value to amount of disappeared dry matter (AV/IVDMD). * Means with different letters are significantly 
different (P<0.05) 
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Fig. 2. Comparison of the effect of Rumenobuffer, sodium bicarbonate, Rosemary powder on instantaneous pH 
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Abstract 

In this study the possibility of producing a new compound to prevent ruminal acidosis were studied using 
common buffers, minerals and herbs, based on parameters such as: ability to maintain pH, acidogenic value 
(AV), amount of in vitro dry matter disappearance (IVDMD) and the AV/INVDMD ratio in high-concentrate 
diet in an in vitro batch culture. This study performed in a completely randomized design with four experiments. 
In the first experiment, the treatments were the buffers (sodium bicarbonate, potassium bicarbonate, magnesium 
oxide, sodium bentonite and zeolite) in the level of 1% DM of the ration, and the herbs (anise, rosemary, pepper, 
marjoram, cinnamon and garlic) in the level of 1% DM of the ration and minerals (cobalt, copper, manganese, 
selenium and zinc) used in one part per million units of the diet. In the second and third experiments, the 
treatments were the various components of buffers, herbs and minerals, in the level of 1% DM of the ration. The 
compound 1 (29.5% sodium bicarbonate, 25% magnesium oxide, 18% sodium bentonite, 10% anise, 9% garlic  
and 8.5% rosemary) had a significant effect on performance in the third experiment which was named 
"Rumenobuffer". In the fourth experiment, the Rumenobuffer was tested in comparison with sodium 
bicarbonate and rosemary. The results of the first experiment indicated that sodium bicarbonate, potassium 
bicarbonate, magnesium oxide and rosemary had significant effects on pH, acidogenic value and IVDMD 
compared to other treatments (P<0.01). The results of 2nd and 3rd experiment showed that most of the 
combinations had significant effects on pH, acidogenic value and IVDMD (P<0.01). In conclusion, according to 
the results of this experiment, Rumenobuffer had less acidogenic value and the AV/INVDMD ratio and with 
maintaining the pH in the early hours of incubation; it can maintain the pH of the environment at a higher level. 
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