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Ã�]|�� Ä§Z�Y� ZÅ� ���Å� �ZÌ¿� {�Â»� �Ë{Z¬»� ¶^«� �Á�� ®Ë
®Ìf�Ôa� �{� Y�� |À¨�Â³Ã�Z¼�� ÉZÅ�dÆm� Á� ½�Á� �Y{
Ê»�É|À]�Äf�{�Y{�§�ÄË~¤e|�����Y�¶^«�t^��Ã|�Á��Å��{

�¼m�|À¨�Â³��Å� Ã�Ìm�Ã|¿Z»�Z]� �Ë{Z¬»�ÊÅ{Y~£�Á�É�ÁM
�Y�Ã{Z¨f�Y�Z]Á�½�Á�µZfÌnË{�Á�Y�e�Ê»�d^i�|Ë{�³��� 

½M�É�Z��Ã{Z»M�Á�É�Ì´¿Ây  
� Á{��{½Z»�����Á����Á�Ê³�Á��Ä¸Ì�Á�Ä]d°mÂ¿Á��ÉZÅ
¾Ë�ZbÅµ|Ì¿� Z]� �Y{� Ã�¼¿� ÉZÅ���½{�³� kY{Á� |Ë�Á� �Y�
½Ây]�É�Ì³� Ä|»M�¶¼�� �½Ây�Ì³É�½Z»�� �{���d�Z��

��Y|¬»�Ä]�Á�t^��ÄË~¤e�µÁY�Ã|�Á��Y�| ]��Ê¸Ì»�·Ì��Y��f

d§�³�¹Zn¿Y�Ã�]��Å��Z]��ÂÌ¨Ë�f¿Z���Y�Ã{Z¨f�Y�����,Ä¬Ì«{�
�� Á� Äm�{�×g����� �|�� É�Z�Y|m� ½Ây� Z¼�Ôa��

�ËZ»�M� ¹Zn¿Y� ½Z»�� Ze� Ã|�� É�Z�Y|m� Z¼�Ôa�ÉZÅ
�ÉZ»{��{�Ä�Â]�»��-|¿|��É�Y|Æ´¿��ÂÌ�¸��� 

Ã�Y|¿YdÌ·Â]Zf»�É�Ì³ZÅ½Ây�É  
dÌ·Â]Zf»dÌ¯� �Y� Ã{Z¨f�Y� Z]�½Ây�ÉZÅ�ÊÅZ´�ËZ»�M�ÉZÅ

Ã�Y|¿Y�½Â»�M���Za³�|��É�Ì��µÁ|m�����Z¼�Ôa�¾ÌXeÁ�a
�Ê�{�fÌ·
¹�³��� c�ÂÌ]� �Á�� �Y� Ã{Z¨f�Y� Z]�Biuret��

Ã�Y|¿Y|��É�Ì³���ÊËZÌ¸«��Ìv»��{�¾ÌXeÁ�a��Á��¾ËY��{
Ê»�É{�ÂmÓ��°¸b¼¯�®Ë�¶Ì°�e��»�½ÂË�½ÂË�Z]|À¯��
� kÂ»� µÂ�� �{� ¾ÌXeÁ�a� �Y|¬»� ¥� »� ²¿�� c|�����

Ä�]Y�� �Y� Ã{Z¨f�Y� Z]� Á� �f»Â¿Z¿���µÁ|m�� �d�Y�

�McIntosh & Styke Van, 1927���  
¹���¾Ì»Â^·M� ,¾Ì»Â^·M��ËZ»�M� �{��Ê�{�fÌ·
¹�³��

µÁ�Á�¯Â»Á�]� \Ì¯�e� Z]°�e� ¾Ë�³Ì�Ê´¿�� �°¸b¼¯� ¶
Ê]M -Ê»��^�|Å{���kÂ»�µÂ���{�Ã|��¶Ì°�e�²¿��c|�



���  �����������Ä¸n»�¹Â¸��Ê»Y{�½Y�ËY�Ã�Á{��Ã�Z¼��,���,���� 

����dWY�«� �f»Â¿Z¿�|���b�� Á��Y� Ã{Z¨f�Y� Z]� Ä�]Y����
�Ä^�Zv»�¾Ì»Â^·M��Y|¬»|���Doumas et al., 1971�����{

Ã�Y|¿Y� �ËZ»�MeY�¯� É�Ì³ÌeY�¯� ,¾ÌÀÌ�¾·Z°·M� Z]� ¾ÌÀ
Ê»�Ê´¿���°¸b¼¯�®Ë�¶Ì°�e�cY�°Ìa|Å{���²¿��c|�

� kÂ»� µÂ�� �{� Ã|�� {ZnËY���� �f»Â¿Z¿�Ä¸Ì�Á� Ä]�
� d^i� �f»Âf§Á�f°b�Y|�� Á��Y� Ã{Z¨f�Y� Z]� Ä�]Y����

�µÁ|m���eY�¯��Y|¬»Ì¾ÌÀ��Ê�{�fÌ·�
Ê¸Ì»¹�³��Ä^�Zv»�
�|�Oser, 1965��  

  
µÁ|m�-�Ä^�Zv»�ÃÂv¿�Á�kÂ»�µÂ�dÌ·Â]Zf»½Ây�ÉZÅ�  

Ä�]Y�  �dÌ·Â]Zf»  kÂ»�µÂ����f»Â¿Z¿�  Ä^�Zv»�µÂ»�§  
�  �¶¯�¾ÌXeÁ�a ��� Total protein= (ÄA Sample/ ÄA Std)× Conc.Sta 

�  ¾Ì»Â^·M ���  Albumin = (ÄA Sample/ ÄA Std)× Conc.Sta 

�  ¾ÌÀÌeY�¯  ���  Creatinine = (ÄA Sample/ ÄA Std)× Conc.Sta  
�  ½Ây�Ã�ÁY  ���  BUN= [(ÄA Sample/ ÄA Std)× Conc.Sta]×0.467 

�  �¯Â¸³  ���  Glucose = (ÄA Sample/ ÄA Std)× Conc.Sta 

�  |Ë�Ì�Ì¸³�É�e  ���  Triglyciride = (ÄA Sample/ ÄA Std)× Conc.Sta 

�  µÁ�f�¸¯  ���  Cholestrol = (ÄA Sample/ ÄA Std)× Conc.Sta 

ÄA����-Ä¿Â¼¿�[~m�kÂ»�µÂ��cY�ÌÌ¤eStd����,{�Y|¿Zf�YConc.Sta��{�Y|¿Zf�Y�d�¸£�  

É�·Z¯� �Á�� �Y� Ã{Z¨f�Y� Z]�Ã�ÁY� �Y|¬»� ®Ë�f»
½Ây�BUN� ��Ê�{�fÌ·
Ê¸Ì»¹�³��Ã�Y|¿Y|�� É�Ì³���{

�Ã�ÁY��Ì·Á�|ÌÅ��Y�¶�Zu�­ZÌ¿Â»M��Á��¾ËY�Y�Ã{Z¨f�Y�Z]�
Ã�ÁY�ºË�¿MÔÌ�Ì·Z��Á�dË�¸¯ÂbÌÅ�Z]��M�¶Ì°�e� ,ºË|��c

Ê»�²¿���^��\Ì¯�e�®Ë|Å{�  
� kÂ»�µÂ�� �{� Ã|�� {ZnËY�²¿��c|�������f»Â¿Z¿�

Ã�Y|¿Y�É�Ì³|��Ä�]Y���Y�Ã{Z¨f�Y�Z]��b��Á����µÁ|m���
|�� Ä^�Zv»�½Ây� Ã�ÁY� �Y|¬»��Kannan et al., 2002���

Z¼�Ôa� �¯Â¸³��Ê�{�fÌ·� 
Ê¸Ì»¹�³��Ê¼Ë�¿M� �Á�� Ä]�
|Ë{�³�Ä^�Zv»� �[M��Á��¾ËY� �{��Y� Ã|��{Y�M� Ä¿�Ì�¯Y�

� Á� ¶À§� Z]� ,�Y|Ì�¯Y� �¯Â¸³� ºË�¿M�c�ÁZn»� �{� �¯Â¸³�-�
�¶Ì°�e� �Y|Ì�¯Y�a� ºË�¿M�c�ÁZn»� �{� ,¾Ë�Ìa� Êf¿MÂÀÌ»M

Ê»� ¾Ì¼Ì¿ÂÀÌ¯|Å{� �»�Y|¬�Ä]� Ã|�� ¶Ì°�e� ¾Ì¼Ì¿ÂÀÌ¯�
� Ä�]Y�� �Y� Ã{Z¨f�Y� Z]� Á� ®Ë�f»Âf§� c�Â����µÁ|m���

«/¿Y�¶]Z//Ã�Y|Ì³//d�Y�É��� � �Kannan et al., 2002���
e/É�Ë�Ì�Ì¸³//¼�Ôa� |/� Z�Ê�{�fÌ·
Ê¸Ì»¹�³���Z]� �Ì¿

¼Ë�¿M��Á��®Ë� �Y� Ã{Z¨f�Y//É�·Z¯� Ê�^�Zv»�É�f»//�Ä
Ê»{{�³� ��ºË�¿M� ��Âe� µÁ��Ì¸³� Y|f]Y� �ËZ»�M� ¾ËY� �{

��b��Á� Ã|�� Y|m�[�q�ÉZÅ|Ì�Y� �Y� �ZbÌ·�¾ÌXeÁ�aÂbÌ·
��Y� Ã|�� {Y�M� ½�Á�|ÌÅ� |Ì�¯Y�a� ,�Ë�� ¶uY�»� Ê�

� Z]�µÁ��Ì¸³� -��c�ÁZn»� �{�µÂÀ§� Á�¾Ë�Ìa�Êf¿M� ÂÀÌ»M
Ê»� ¾Ì¼Ì¿ÂÀÌ¯� ¶Ì°�e� �Y|Ì�¯Y�a� ºË�¿M|Å{� ��Y|¬»�

¯Ì�¶]Z«� ®Ë�f»Âf§� c�Â�� Ä]� Ã|�� ¶Ì°�e� ¾Ì¼Ì¿ÂÀ
Ã�Y|¿YÉ�e� �Y|¬»� Z]� �Y|¬»� ¾ËY� Ä¯�d�Y�É�Ì³�|Ë�Ì�Ì¸³

�{�Y{�ºÌ¬f�»�Ä�]Y���Ä�]Y��µÁ|m������Zlatikis et al., 

1953�� �� Z¼�Ôa� µÁ�f�¸¯�Ê�{fÌ·�
Ê¸Ì»¹�³���Z�Y� �]
Ã�Y|¿Y�Ê¼Ë�¿M��Á��®ËÊ»�É�Ì³{Â�� ���ËZ»�M�¾ËY� �{

�Á� �Ì·Á�|ÌÅ� ÄnÌf¿� �{� Ã|�� |Ì·Âe� ½�Á�|ÌÅ� |Ì�¯Y�a
�Á�µÂÀ§�ÃY�¼Å�Ä]�,µÁ�f�¸¯�½ÂÌ�Y|Ì�¯Y� -�Êf¿M�ÂÀÌ»M�

�¾Ì¼Ì¿ÂÀÌ¯�¶Ì°�e� �Y|Ì�¯Y�a� ºË�¿M�c�ÁZn»� �{�¾Ë�Ìa
Ê»|Å{� ��c�Â�� Ä]� Ã|�� ¶Ì°�e� ¾Ì¼Ì¿ÂÀÌ¯� ½Y�Ì»
Âf§Ã�Y|¿Y�¶]Z«�®Ë�f»��Y|¬»�Z]��Y|¬»�¾ËY�Ä¯�d�Y�É�Ì³

� {�Y{� ºÌ¬f�»� Ä�]Y�� µÁ�f�¸¯�� Ä�]Y��� µÁ|m����
�Zlatkis et al ., 1953���  

½Zf»��Z³�{�ÁM�]  
��{� É|Ì·Âe� ¾]�¯� |Ì�¯Y� É{� Á� ½Zf»� �Z³� �Ë{Z¬»

�Ä�]Y���Z�Y��]�½Y|À¨�Â³���Wolin, 1960���Ä�]Y��Á��
�Moss, 2000� �|Ë{�³� {�ÁM�]� � �� �ÅÄ�]Y�� ¾ËY� Á{��]� ZÅ

�{�ÁM�]� Y�� �Z³� �Ë{Z¬»� �Y�§�[�q�ÉZÅ|Ì�Y��Ë{Z¬»��Z�Y
Ê»|ÀÀ¯�  

�Ä�]Y�����������������������CH4  mmol=(C2+2C4) � CO2  
CO2 mmol= (C2/2) + (C3/4) + (1.5×C4)                              

�Ä�]Y����  
������������������0.4×C4��	��0.275×C3�-��C2 CH4 mmol = ( 0.45× 

Ä¯�  
�����������������C2���,®Ìf�Y�|Ì�YC3����Á��®Ì¿ÂÌaÁ�a�|Ì�YC4��®Ë�ÌeÂ]�|Ì�Y  

  

Ã{Y{�¶Ì¸veÁ�ÄË�neZÅ  
Ã{Y{Ã�Y|¿Y� �Y� ¶�Zu� ÉZÅ��Y� ®Ë� �Å� d�¸£� É�Ì³

dÌ·Â]Zf»� ½Y|À¨�Â³� Z¼�Ôa� ÉZÅ� É{�ÁM�]� ÉZÅ�Z³� Á�Z]
¹�¿� �Y� Ã{Z¨f�Y� É�Z»M� �Y�§Y��SPSS��2009� �� ÉY�]��

Z¼Ìe����,�¨��
��,�
��Á��Ê¸Ì»�·Ì�¹�³Â¸Ì¯��Å�LY�Y�Ä]��f



  �Á���½ZË�Â¿�Á�½ZÆ]�Á���ePÃ�Z���Ìi�½Z]��ÁZ³�¶³��Echium amoenum���]���  ��� 

®�y� Ã{Z»� ��Á� ÄË�ne� Ê§{Z�e� 0Ô»Z¯� s���\·Z«� �{� Á
{�³� ¶Ì¸veË|¿|� �Ã{Y{�É�Z/»M� µ|/»� �Z�Y� �]� Z/Å

Yijk=ì+Ti+eijk� ÄË�ne�� ,½M� �{� Ä¯� |¿|� Yij��Å� �Y|¬»
,Ã|ÅZ�» ì � ,¶¯� ¾Ì´¿ZÌ»Ti�Z¼Ìe� �iY�� Á�eijk���Y|¬»

{Â]�Ã|¿Z¼Ì«Z]��Y�]�|ÅZ���Z¼Ìe�Z]��Z¼Ìe�¾Ì´¿ZÌ»�Ä�ËZ¬»�É
� ½Â»�M� �Á�� �YµZÀ³Âe�ÁY� Ä�ËZ¬»� Ä�ËZ¬»� Á��cY�ÌÌ¤e

�Ê�y��Ì£�Á�Ê�y�ZÅ�Z¼Ìe�½Â»�M��YPolynomial�Á{��{�
�t����
��Á���
�|��Ã{Z¨f�Y����Ê»Z¼e�¾Ì]�Ê´f�^¼Å

dÌ·Â]Zf»��Y�§Y�¹�¿��Y�Ã{Z¨f�Y�Z]��Ì¿�Z¼�Ôa�ÉZÅ��SPSS�
�2009� �� �Y� Ã{Z¨f�Y� Z]� Á�Ä]� ½Â��Ìa� Ê´f�^¼Å� �Âf�{

Ã�]� ÉY�]� Ä¿Z³Y|m� c�Â�Ã�]� Á� |ÅZ�� ÉZÅ�d§ZË�{� ÉZÅ
ÊÀ »�Á�Ä^�Zv»�Ã�Z���Ã|ÀÀ¯�½Â»�M�{�Â»��Ì¿�½M�É�Y{

d§�³��Y�«��  
 

hv]�Á�lËZf¿  
½�Á�fÌ¿� cZ^Ì¯�e�,½Ây� Ê¯ZÌ¿Â»M� ½�Á�fÌ¿� |À¿Z»� �Y{

��yZ��½YÂÀ ]� Ã{�f�³��Â��Ä]�¶¯�¾ÌXeÁ�a�Á�¾Ì»Â^·M
§�Á�ÄË~¤e�dÌ �Á¹Y{�Ê°Ë�Â·ÂË�ÌÊ»�Ã{Z¨f�Y�ÉZÅ�|¿{�³

�Laborde et al., 1995� ��eP�ÁZ³� ¶³� Ê·Â¿ZeY� Ã�Z��� �Ìi
dÌ·Â]Zf»��Y�®Ë��Å�d�¸£��]�½Z]��µÁ|m��{�Z¼�Ôa�ÉZÅ

�d�Y� Ã|�� Ã{Y{� ½Z�¿�� �dÌ·Â]Zf»� d�¸£�{�Â»� ÉZÅ
�{Â]�[Â¸�»�ÄÀ»Y{��{�Ä ·Z�»�Kaneko et al., 1997�����{

Ä¿Â¼¿�µÁY�½Z»��Z���É�Ì³��Á�]�\^��ZÆÀe�½Z]��ÁZ³�¶³�Ã
ÊÀ »� cÁZ¨eeY�¯� d�¸£� ¾Ì]� �Y{Ì� ¾ÌÀ�����
�P<��,
Ã�ÁY� ½�Á�fÌ¿ÉY� ½Ây�����
�P<� �É�e� Á��|Ë�Ì�Ì¸³

���
�P= ��,�ÃÁ�³d�Y�Ã|��ZÅ�Z¼Ìe��ËZ��Z]�|ÅZ��� 

��ËZ�� Z]� |ÅZ�� ÃÁ�³� ¶¯� ¾ÌXeÁ�a� d�¸£� Ä�ËZ¬»
Ä¿Â¼¿�µÁY�½Z»���{�½Z]��ÁZ³�¶³�Ã�Z���ÉZÅ�Z¼Ìe�É�Ì³�

�{�Y{� dÌ·Â]Zf»� ¾ËY� d�¸£� �ËY�§Y� Ä]� ¶ËZ¼e� �Y� ½Z�¿
����
�P= � ��Ã�]� |��� ¹Á{� ½Z»�� �{�d�¸£� ,Äq�³� ZÅ

ÊÀ »�cÁZ¨e�|ÅZ��Z]�Z¼�Ôa�¶¯�¾ÌXeÁ�a�,Z»Y�,{�Y|¿�É�Y{
�ÃÁ�³� Ä�� �{� ,½Z]�� ÁZ³� ¶³� Ã�Z��� d�¸£� �ËY�§Y� Z]
�Ê�y��ËY�§Y�dÌ·Â]Zf»�¾ËY�d�¸£�,Ã�Z���Ã|ÀÀ¯�d§ZË�{

d�Y�Äf�Y{��f�Y�ÃZÌ³��Y�Ã{Z¨Jatropha curcas{����Ã�Ìm
½Y|À¨�Â³�Ä ·Z�»��{�Katole et al.��2011� ���]�É�ÌiPe

� Z¼�Ôa� ¶¯� ¾ÌXeÁ�a� d�¸£d�Y� Äf�Y|¿� ��¾ÌÀr¼Å
�ÃZÌ³��Y�Ã{Z¨f�YLespedeza cuneata�{��Ë{Z¬»��,���Á�

��|��{��¶¯� ¾ÌXeÁ�a� d�¸£� �]� É�ÌiZe� ZÅ�]� Ã�Ìm�

d�Y�Äf�Y|¿�Z¼�Ôa�Soliman et al., 2010�����Á���{���
Ä¿Â¼¿�e� ½Z]�� ÁZ³� ¶³� Ã�Z��� d�¸£� �ËY�§Y� ,É�Ì³P��Ìi

eY�¯�d�¸£� �]�d^j»Ì�Ê�y��ËY�§Y�h�Z]� Á�Äf�Y{�¾ÌÀ
� d�Y� Ã|�� ½M� d�¸£����
��P� ��eY�¯Ì�Z¼�Ôa� ¾ÌÀ

]��Y��½M�Á�Ã{Â]�½�Á�fÌ¿�º�Ì·Â]Zf»�µÂ�v»�Ä�®Ë�½YÂÀ�
�dÌ �Á�Á��Â¿�Á|¿Y�¾ÌXeÁ�a�º�Ì·Â]ZeZ¯�¥� »��yZ�

� Ä¸��Ê»� ��¿� �{� ¹Y{|¿�Ì³�Latimer et al., 2003; 

Hatfield et al., 1998��¾ÌÀÌeY�¯� d�¸£� �ÅZ¯,Y~·�
�d�Y� Ä¸��� Ã{Âe� Á� ºnu��ÅZ¯� Ã|ÀÅ{� ½Z�¿� Z¼�Ôa

�Istasse et al., 1990��Ê»��Z�f¿Y�,¾ËY�]ZÀ]�ÃÁ�³�Ä¯�{Á� -

��ËY�§Y�½Z»|¿Y��½Z]��ÁZ³�¶³�Ã�Z���Ã|ÀÀ¯�d§ZË�{�ÉZÅ
�Ä¸u�»��{�É�fÆ]�½�Á|À�Z]�Äf�Y{�|���µÁY���Y�Ã{Z¨f�Y

�Á� |ÌW|·MZ»ZÀÌ�� ,µÁ�¯YÁ�Z¯� ÉÁZu� ÊÅZÌ³� Ã�Z��
Ä·Z�Â³� �{� ¾Ì�ËYZ�aZ¯�d�¸£� �ËY�§Y� h�Z]� �Ì¿� ZÅ

�½Y�Ì»� Ã|ÀÅ{� ½Z�¿� Ä°f�Y� Ã|�� ½Ây� ¹��� ¾ÌÀÌeY�¯
¬¸e� ¹Y{� �{� Ä¸���d§Z]��ËY�§Y//³� Ê//Ë{�//�Y� Ã|//d�

�Castillo et al., 2012��  
� Ä ·Z�»� �{� Ä°Ì·Zu� �{Solaiman et al.��2010��
�¾¿Ze�ÉÁZu� ÃZÌ³� �Y� Ã{Z¨f�Y�Lespedeza cuneata� ���{

� �Ë{Z¬»��� ,��� Á���e� ZÅ�]� Ã�Ìm� �{� |��{�P��]� É�Ìi
�Y|¿�½Ây�¹���¾ÌÀÌeY�¯�d�¸£�Ä ·Z�»��{�Á�d�Turner 

et al�� �2005� �� Än¿ÂË� ÄËZa� Ã�Ìm� �Y� Ã{Z¨f�Y��ÉÁZu
¾Ì¿ÂaZ�� �Y{� �ÅZ¯� Y�� ZÅ�]� ½Ây� ¾ÌÀÌeY�¯� d�¸£�Ã{

d�Y��� Á{� �Å� �{� ,��Zu� Ä ·Z�»� �{½Z»�Ä¿Â¼¿��É�Ì³
�½�Á�fÌ¿�d�¸£��ÅZ¯��Y�Ê�Z¿�½Ây�Ã�ÁY�d�¸£��ÅZ¯

�d�Y�Ä^¼°���{�Ê¯ZÌ¿Â»M�Ahmed & Abdalla, 2005; 

Wanapat et al., 2011�.��{� ½Ây� Ã�ÁY� d�¸£��ÅZ¯�
�Ä]� 0ÓZ¼fuY�½Z]�� ÁZ³�¶³� Ã�Z���d�¸£��ËY�§Y�Ä]�x�Za

eÁ�a� �fÀ�� �ËY�§Y� ��Zy�ÄË�ne� ½Y�Ì»� �ÅZ¯� ,¾ÌX
�|�Z]�{�Â»�{�Å�ZË�Á�ÄÀÌ»M�ÉZÅ|Ì�Y�É�Ë~a�Kouakou 

et al., 2005� ����]� ÊÀ^»� ÊeZ��Y�³� ,Z»� lËZf¿� Z]� Ä]Z�»
�Ê¯ZÌ¿Â»M�½�Á�fÌ¿�¾Ì]��Z^e�Y�{ÂmÁ�NH3-N���Á�Ä^¼°�

� {�Y{� {ÂmÁ� ½Ây� Ã�ÁY�Hatfield et al., 1998� ����{
�Ê���]Hatfield et al.��1998����ËY�§Y�Z]�¾ÌXeÁ�a��Y|¬»

��f�Ì]� �Ì¿� Ä^¼°�� �{� Ê¯ZÌ¿Â»M� ½�Á�fÌ¿� [~m� ,Ã�Ìm
d�Y�Ã{Y{�½Z�¿��ËY�§Y��Ì¿�½Ây�Ã�ÁY�d�¸£�,Y~·�Á�Ã|��  

�cZ��Y�³��Z�Y� �]Thomas et al.��1988� ��d�¸£
Ã|ÀÅ{� ½Z�¿� ½Ây� Ã�ÁYd�Y� �Ì¿� Ê§��»� ¾ÌXeÁ�a�� ���]



���  �����������Ä¸n»�¹Â¸��Ê»Y{�½Y�ËY�Ã�Á{��Ã�Z¼��,���,���� 
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; (Moss, 2000)����0.4×C4�����0.275×C3�-��C2 CH4 mmol = ( 0.45× 
 

� 0ÓZ¼fuYÊ»���¿�Ä]�ÁZ³�¶³� Ã�Z���Ê�ÅZ¯� �ZiM�|��
��Zy�Ä]�,½Zf»�|Ì·Âe��{�½Z]��cZ^Ì¯�e�Á�¾Ì¿ÂaZ��{ÂmÁ�

�É|ÌWÂ¿YÁÔ§�Shafigi et al., 2002���Ê³|ÀÀ¯�ZÆ»�cY�iY�Á
� �Y|¯�»� MÁ�ÂeÁ�a� �]� ¾Ì¿ÂaZ�Hu et al., 2005)� ���]� Á

É�f¯Z]�®Ì¿�Â¿Zf»�ÉZÅ�Hess et al., 2003����ÅZ¯�ZË�Á
É�f¯Z]� ®ÌfËÓÂ¸�� ÉZÅ�Wang et al., 2000� �Ã{Â]�
|�Z]�  
ÄnÌf¿�Ê¸¯�É�Ì³  

Z����ÌiPe³�¶³�Ã�///]��ÁZ//�½ZÃ�Á{��{���µÁY�//|]�//��
ÄnÀ�Y�§�ÉZÅeY�¯Ì¾ÌÀ,�BUN�|Ë�Ì�Ì¸³�É�e� Á��Z¼�Ôa

d�Y�Ã{Â]�d^j»�Ã�Á{��{�É�|���¹Á{��ÁZ³�¶³�Ã�Z����Ì¿

�h�Z]�½Z]�É�e��ËY�§Y�|Ë�Ì�Ì¸³�Ä¯� Ã|��Z¼�Ôa�½Z�¿
{�Y{�¹Y{�½|]�Ê]�q��ËZy}��ËY�§Y��Y�  

�f�¿YÂe�Ã�Z����Y�Ã{Z¨f�Y�¾ÌÀr¼Å�¾Ì]�Ê´f�^¼Å�d�Y�Ä
|Ë�Ì�Ì¸³�É�e�Z]�¶¯�¾ÌXeÁ�a�,�Z]�¾Ì»Â^·MBUNÉ�e�Á� -

� Z]� |Ë�Ì�Ì¸³BUN�ÊÀ »� Á� Ã{Y{� �ËY�§Y� Y�{Â�� �Y{��
ÄnÀ�Y�§� Ä¼Å��ËY�§Y��ÅZ¯�\^�� ZÅ�µÁ�f�¸¯�Z¼�Ôa

d�Y�Ã|�����j¯Y|u��ÅZ¯���É{�ÁM�]��Ë{Z¬»�É|��{�
� ½Zf»� �Z³ÄË~¤e� cY�iY� d^j»� lËZf¿� �Y� �Ì¿�d�Ë�� Á� ÉY

v»d�Y�½Y|À¨�Â³�ÄË~¤e��{�Ã�Z���Ê�Ì�  

 

REFERENCES 
1. Abreu, A., Carulla, J. E., Lascano, C. E., Diaz, T. E., Kreuzer,M. & Hess, H. D. (2004). Effects of 

Sapindus saponaria fruits on rumenfermentation and duodenal nitrogen flow of sheep fed a tropicalgrass 
diet with and without legume. Journal of Animal Science, 82, 1392-1400. 

2. Ahmed, M. M. M. & Abdalla, H. A. (2005). Use of different nitrogen sources in the fattening of yearling 
sheep. Small Ruminant Research, 56, 39-45. 

3. Agarwal,N., Shekhar, C., Kumar, R., Chaudhary, L.C. & Kamra, D.N. (2009). Effect of peppermint 
(Mentha piperita) oil on in vitro methanogenesis and fermentation of feed with buffalo rumen liquor. 
Animal Feed Science and Technology, 148, 321�327. 

4. Benchaar, C., Calsamiglia, S., Chaves, A.V., Fraser, G.R., Colombatto, D., McAllister, T.A. & K.A. 
Beauchemin. (2008). A review of plant-derived essential oils in ruminant nutrition and production. 
Animal Feed Science and Technology, 145, 209�228. 

5. Busquet, M., Calsamiglia, S., Ferret, A. & Kamel, C. (2006). Plant extracts affect in vitro rumen 
microbial fermentation. Journal of Dairy Science, 89, 761�771. 

6. Castillo,C., Benedito, J. L., Vázqueza, P., Pereira, V., Méndez, J., Sotillo , J. & Hernández, J. (2012). 
Effects of supplementation with plant extract product containing carvacrol, cinnamaldehyde and 



  �Á���½ZË�Â¿�Á�½ZÆ]�Á���ePÃ�Z���Ìi�½Z]��ÁZ³�¶³��Echium amoenum���]���  ��� 

capsaicin on serum metabolites and enzymes during the finishing phase of feedlot-fed bull calves. 
Animal Feed Science and Technology, 171, 246-250.   

7. Chaves, A.V., Stanford, K., Dugan, M. E. R.,   Gibson, L.L.,   McAllister, T. A.  Van Herk, F.  & 
Benchaar, C. (2008). Effects of cinnamaldehyde, garlic and juniper berry essential oils on rumen 
fermentation, blood metabolites, growth performance, and carcass characteristics of growing 
lambs.Livestock Science, 117, 215�224. 

8. Doumas, B.T., Watson, W.A. & Biggs, H.G. (1971). Albumin standards and the measurement of serum 
albumin with Bromocresol green. Clinical Chimistry Acta. 31, 87�96. 

9. FAO/OIE/WHO. (2004). Second join FAO/OIE/WHO expert workshopon non-human antimicrobial 
usage and antimicrobial resistance:management options. Oslo, Norway, 15�18 March, 2004. 

10. Food and Agriculture Organization� (2010). Statistic. Statistical year book. Statistical year book 2010.  
Http://www.fao.org/economic/ess/ess-publications/ess-yearbook/en 

11. Ghassemi, N., Sajjadi, S. E., Ghannadi, A., Shams-ardakani, M. R. & Mehrabani, M. (2003). Volatile 
constituents of a medicinal plant of iran, Echium amoenum fisch and C.A. mey. Daru, 11, 32-33. 

12. Goel, G�, Makkar, H.P.S. & Becker, K. (2008). Effects of Sesbania sesban and Carduus pycnocephalus 
leaves and Fenugreek (Trigonella foenum-graecum L.) seeds and their extracts on partitioning of 
nutrients from roughage- and concentrate-based feeds to methane. Animal Feed Science and Technology, 
147, 72�89. 

13. Hatfield, P. G., Hopkins, J. A., Shawn Ramsey, W. & Gilmore, A. (1998). Effects of level of protein and 
type of molasses on digesta kinetics and blood metabolites in sheep. Small Ruminant Research, 28, 161�
170. 

14. Hess, H.D., Kreuzer, M., Diaz, T.E., Lascano, C.E., Carulla, J.E., Soliva, C.R. & Machmuller, A. (2003). 
Saponin rich tropical fruits affect fermentation and methanogenesis in faunted and defaunated rumen 
fluid. Animal Feed Science and Technology, 109, 79�94. 

15. Hristov, A. N., McAllister, T. A., Van Herk, F. H., Cheng, K. J., Newbold, C. J. & Cheeke. P. R. (1999). 
Effect of Yucca schidigera on ruminal fermentation and nutrient digestion in heifers. Journal of Animal 
Science, 77, 2554-2563. 

16. Hristov, A.N., Ropp, J.K. Zaman, S. & Melgar, A. (2008). Effects of essential oils on in vitro ruminal 
fermentation and ammonia release. Animal Feed Science and Technology, 144, 55�64. 

17. Hu, W.L., Liu, J.X., Yr, J.A., Wu,Y.M. & Guo, Y.Q. (2005). Effect of tea saponin on rumen 
fermentation in vitro. Animal Feed Science and Technology, 120, 333�339. 

18. Hussain, I�� & Cheeke, P. R. (1995). Effect of dietary Yucca schidigera extract on rumen and blood 
profiles of steers fed concentrate or roughage-based diets. Animal Feed Science and Technoogyl.51, 231-
242. 

19. Istasse, L. Vaneenaeme, C, Evrard, P, Gabriel, A., Baldwin, P, Maghuinrogister, G. & Bienfait, J.M. 
(1990). Animal performance, plasma hormones and metabolites in Holstein and Belgian Blue growing 
fattening cattle. Journal of Animal Science, 68, 2666�2673. 

20. Kaneko, J.J. (1989). Clinical biochemistry of domestic animals,4 th Edition, Academic Press,New York. 
21. Kaneko, J., Harvey, J. W. & Brus, M. L. (1997). Clinical biochemistry of domestic animals, Academic 

Press, 932. 
22. Kannan, G., Terrill, T.H., Kouakou, B., Gelaye, S. & Amoah, E.A. (2002). Simulated preslaughter 

holding and isolation effects on stress responses and live weight shrinkage in meat goats. Journal of 
Animal Science. 80, 1771�1780. 

23. Katole, S., Saha, S.K., Sastry, V.R.B., Lade, M.H. &  Prakash, B. (2011). Intake, blood metabolites and 
hormonal profile in sheep fed processed Jatropha (Jatropha curcas) meal. Animal Feed Science and 
Technology, 170, 21� 26. 

24. Kongmun, P., Wanapat , M., Pakdee, P. & Navanukraw, C.(2010). Effect of coconut oil and garlic 
powder on in vitro fermentation using gas production technique. Livestock Science, 127, 38�44. 

25. Kouakou, B., Gelaye,S., Kannan, G., Pringle, T. D. & Amoah, E. A. (2005). Blood metabolites, meat 
quality and muscle calpain�calpastatin activities in goats treated with low doses of recombinant bovine 
somatotropin�Small Ruminant Research, 57, 203�212. 

26. Laborde, C. J., Chapa, I, A. M., Burleigh, D. W., Salgado, D. J.  & Fernandez, J. M. (1995). Effects of 
processing and storage on the measurement of nitrogenous compounds in ovine blood. Small Ruminant 
Research, 17, 159-166. 

27. Latimer, K. S., Mahaffey, E. A. & Prasse, K. W. (2003). Duncan and Prasse�s Veterinary Laboratory 

Medicine: Clinical Pathology, 4th ed. Iowa State University Press. 
28. Lila, Z. A., Mohammed, N., Kanda, S., Kurihara. M. & Itabashi, H. (2005). Sarsaponin effects on 

ruminal fermentation and microbes, methaneproduction, digestibility and blood metabolites in steers. 
Asian-Australian Journal of Animal Science, 18, (12), 1746-1751. 



���  �����������Ä¸n»�¹Â¸��Ê»Y{�½Y�ËY�Ã�Á{��Ã�Z¼��,���,���� 

29. McIntosh, H. & Styke,V. (1927). Colorimetric determination of proteins.Journal Clinical Investigtion. 4, 
235. 

30. Mehrabani, M., Shams-Ardakani, M. R., Ghannadi, A., Ghassemi Dehkordi,N. &  Sajjadi Jazi. S. E. 
(2005). Production of Rosmarinic Acid in Echium amoenum Fisch and C.A. Mey. Cell Cultures. Iranian 
Journal of Pharmaceutical Research, 2, 111-115. 

31. Menke, K.H. & Steingass, H. (1988). Estimation of the energetic feed value obtained from chemical 
analysis and invitro gas production using rumen fluid. Animal Research Development, 28, 7�55. 

32. Mohammed, N., Ajisaka, N., Lila, K. Mikuni, Z. A., Hara, K., Kanda, S. & Itabashi, H. (2004). Effect of 
Japanese horseradish oil on methane production and ruminal fermentation in vitro and in steers. Journal 
of Animal Science, 82, 1839�1846. 

33. Moss, A.R., Jouany, J.P. & Newbold, J.( 2000). Methane production by ruminants: its contribution to 
global warming. Ann. Zootech, 49, 231�253. 

34. Myer, H. H., Abdulkhaliq, A., Davis, S. L., Thompson, J., Nabioullin, R., Wu, P. & Forsberg, N. E. 
(1996). Effects of the callipyge phenotype on serum creatinine, total cholesterol, low density 
lipoproteins, very-low-density lipoproteins, high-density lipoproteins, and triacylglycerol in growing 
lambs. Journal of Animal Science, 74, 1548�1552. 

35. Nooriyan Soroor, E. & Rouzbehan, Y. (2012). The influence of Echium amoneum extract on in vitro 
ruminal fermentation, protozoa population and reduction of methane production.Iranian Journal of 
Animal Science, 2, 287-296. (In Farsi). 

36. NRC (2007). Nutrient Requirements of Small Ruminants: Sheep, Goats, Cervids, and New World 
Camelids. Natl. Acad. Press, Washington, DC. 

37. Omid Beygi, M. R. (2010). Medical Plant (First ed) I. R of Iran: Behnashr Press. (In Farsi). 
38. Oser, B. L. 1965. Hawk�s Physiological Chemistry. 14 ed. McGraw-Hill, New York, NY. 
39. Rahmatullah, M. & Boyde, T.R.C. (1980). An improvement in determination of urea using 

diacetylmonoxine method with and without deproteinization. Clinical Chimistry Acta, 107, 3�9. 
40. Romero, M. J., Madrid, J., Hernandez, F.  & Ceron, J. J� (2000). Digestibility and voluntary intake of 

vine leaves (Vitis vinifera L.) by sheep�Small Ruminant Research, 38, 191-195. 
41. Shafaghi, B., Naderi, N., Tahmasb, L. & Kamalinejad, M. (2002). Anxiolytic effect of Echium amoenum 

L. in mice. Iranian Journal of Pharmaceutical Research, 1, 37-41. 
42. Shingfield, K. J., Jaakkola, S. & Huhtanen, P. (2002). Effect of forage conservation method concentrate 

level and propylene glycol on diet digestibility, rumen fermentation, blood metabolite concentration and 
nutrient utilization of dairy cows. Animal feed science and technology, 97, 1-21. 

43. Solaiman, S., Thomas, J., Dupre, D., Min, B. R., Gurung, N., Terrill, T. H. & Haenlein, G. F. W. (2010). 
Effect of feeding sericea lespedeza (Lespedeza cuneata) on growth performance, blood metabolites, and 
carcass characteristics of Kiko crossbred male kids. Small Ruminant Research, 93, 149�156. 

44. SPSS. (2009). SPSS Version 18.0 for Windows. SPSS Inc., USA. 
45. Thomas, V. M., McInerney, M. J. & Kott, R.W.� 1988�. Influence ofbody condition and lasolocid during 

late gestation on bloodmetabolites, lamb birth weights a colostrum composition andproduction in Finn-
cross ewes. Journal of Animal Science, 66, 783�791. 

46. Turner, K. E., Wildeus, S. & Collins, J. R.(2005). Intake, performance, and blood parameters in young 
goats offered high forage diets of lespedeza or alfalfa hay. Small Ruminant Research,59, 15�23. 

47. Vercoe, E.P., Makkar, H.P.S. &  Schlink , A.C. (2010b).In Vitro Screening of Plant Resources for Extra-
Nutritional Attributes in Ruminants: Nuclear and Related Methodologies (Ed.), Screening Plants and 
Plant Products for Methane Inhibitors (pp. 191-232). New York:  Springer. 

48. Wallace, R. J., Arthaud, L. �	� Newbold, C. J.(1994). Influence of Yucca schidigera extract on rumen 
ammonia concentrations and rumen microorganisms. Applied Environment Microbiology, 60, 1762-
1767. 

49. Wanapat, M., Mapato, C., Pilajun, R. & Toburan, W. (2011). Effects of vegetable oil supplementation on 
feed intake, rumen fermentation, growth performance, and carcass characteristic of growing swamp 
buffaloes. Livestock Science, 135, 32�37. 

50. Wang, Y., McAllister, T.A., Yanke, L.J. & Cheeke, P.R. �2000�. Effect of steroidal saponins from Yucca 
schidigera extract on ruminal microbes. Journal Applied Microbial, 88, 887�896. 

51. Wolin, M.J. (1960). A theoretical rumen fermentation balance. Journal of Dairy Science. 43, 1452�1459. 
52. Wright, A.G. & Klieve, A.V. (2011). Does the complexity of the rumen microbial ecology preclude 

methane mitigation?.  Animal Feed Science and Technology, 166-167, 248-253.  
53. Zlatkis, A., Zak, B., Boyle, H.J. & Mich, D.(1953). A new method for direct determination of serum cholesterol. 

Journal Labratory Clinical Med. 41, 486�492. 
 


