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��uÊ�ÄmÂm��{�d�Â³ZÅÉ�f�Â³Ê  
  
  

¹.�¸�Ì�Âb�[�,.�Â¿Ë{Z�|�¹�,.�{YË{Y�»�\É��Á��.��Ì���|Ë¨Ê�  
  
  

°qÌÃ| 

     iZeÌ���YÌ·�|ÌX·ÂÀÌ�®Ã|��d¨m )CLA (�cZ¨���]�d�Â³Á�ÁË�/³�Ê�Z/ÅÉ��/�uÊ�Ä/mÂm��{�,�Z/ÅÉ�
f�Â³Ê�Z] Zn¿Y¹ Z»�MË�Ê��{�Â»���]Ê d§�³��Y�« .�]ZÀ» ]�qÊ YË¾ eÌZÅ�Z¼ e�e�Ä]Ì\ ÁZuÉ �% �¾£Á�
Â�Ë�,Z� %CLA�,�/� %Â��¾£Á�Ë�Z +�/� %CLA, �� %Å�¾£Á�ÌÄ]�Ä¿�Á�| m�ÃY�¼ÅÌÃ� �|ÅZ/� �½Á|/] 

]�qÊ�¿{Á�§YÊ ,{Â] Ä¯ �{ ¶uY�» �|��)�� Ze ���³�Á�Ê (Á ZaË¿ZÊ )����Ze�� ³�Á�Ê( Ä] mÌÃ� �Ã{Á�§Y
|¿|� .Z»�MË� �{ \·Z« s�� Ô»Z¯ §{Z�eÊ Z] � eÌ�Z¼ Á � �Y�°e ¹Zn¿Y ,|� Ä¯ ��/Å ��Y�/°e �¶»Z/� �� 
�Ä �«ÄmÂm���Àm�Á{��Å��Â¸z»)Â�Ë��Y��Ä���( {Â] .��{����µÁY��Á�¹Z¼e ÄmÂmZÅ �Y mÌÃ� Za�/ËÄ 
½Á|] ]�qÊ Ã{Z¨f�Y |¿{�¯ .��¾/���{��Á�y�ÄmÂm�Ä �«�Á{��Y�°e��Å��Y����/³�Á�Ê���|/���Zf/�¯ .��{
ve¬Ì]�q��Â¿���Âe�¡�»�d�Â³�Ã�»�Á�º ����Zu�ªÊ�mÌiZe�dve�Ã�Ì� d§�´¿��Y�« .Àr¼ÅÌ�¥Ôy�]�¾

m�,�Z�f¿YÌÃ�ZÅÉ�ÁZuÉ CLA ]�q��ÅZ¯�h�Z]Ê�À�]�Ã�¨uÊ�|¿|�¿�,��Å�����Y�Ã{Z¨f/�Y�Ä/¯�|/ÀqCLA�
YÂfv»��ÅZ¯�Ä]��nÀ»É�]�qÊ�{�³�d�Â³Ë|. �¥��»CLA�Á�Ä]Ë�t����{�Ã�� %�Â�yÌ§�cZÌ�Ë°Ê�

�¿Ì��Y|]M��fz��,½{Â]Ê�¿�ÁÌÂm�d·ÂÆ���Ë�¡�»�d�Â³�½|Y� ]Â¸�»Z¿��Â�]Ê��iZ/e�dveÌ���Y�/«��{Y{ .��Ä/]
»���¿Ê�¬f�»�Ä�]Y��Ä¯�|��Ì¼Ê�]Ìt���¾CLA �m��{Ì]�q��ÅZ¯�Á�Ã�Ê�����{Â/mÁ�¡�/»�d/�Â³�¹Zy
��{�Y|¿ËZa�t���Y�ÌË�¾CLA���Z]�cY�iYÉ�]�q��ÅZ¯��{Ê�{Y{�½Z�¿�d�Â³.  

  
  

É|Ì¸¯�ÉZÅ�Ã�YÁ: �YÌ·�|ÌX·ÂÀÌ�®d¨m��Â�y�,Ã|�Ìf�Â³�ÄmÂm�,d�Â³�cZÊ 
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�-��ÃZ´�¿Y{�,�ZË{Zf�YÊ¸Ì]{�Y�ª¬v»  
�-�½Y�Æe�ÃZ´�¿Y{�Ê°��b»Y{�Ã|°�¿Y{�,�ZÌ�¿Y{  
�-�Ê¸Ì]{�Y�ª¬v»�ÃZ´�¿Y{�,Ê]�»  

É�Z��Ê Ì^���]ZÀ»�Á�É��ÁZ�¯�¹Â¸��ÃZ´�¿Y{  
�ÅÁ�aÊ»Y{�cY|Ì·Âe�ÉZÆ  
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Ä»|¬»  
     ��/]�q�¦/¸fz»��]ZÀ»��Y�Ã{Z¨f�Y�Ã�Á�»YÊ���{
mÌ��Ã�Ì�]��ÂÌ»�µÁY|f»��ZÊ|�Z] .���½{Â/]�ÓZ/]

]�qÊ�Á�Ä]�Ä�ÓË�/]�q�Ã�Ê���¼°/��Ã�/¨uÊ���Ä/¯
yYÌY�§Y��iY��{� 0Y�Ë��¡�/»�|/�����Z/ÅÉ��f/�Â³Ê�

���d/�Y�Ã|/»M�{ÂmÂ]Ë�/°Ê����d À/��cÔ°/�»��Y
�Y|///£�»É��///»�[Â///�v»ÊÂ///��Y�///]�{É   
¥�//�»½Z³|//ÀÀ¯ ��//»Y|À//�aËÃ|�ÉY �[Â//�v»  
{Â��Ê¼¿�,�{ ¾¼��]�q�Ã|¼��d¼�«Ê�y}Ì�Ã�

ÄmÂm�½|]��{�Ã|��Z/ÅÉ��f/�Â³Ê����c�Â/��Ä/]
]�qÊ�¼°��Ã�¨uÊ�»�Ä¯�d�YÊ����Â/��Ä/]�|¿YÂe
»Ì´¿ZÌ�¾� %�°/�e�Y��½|]�Ã|¿��½�Á��YÌ�¶��|/Å{
)��.( Y�§YË�y}�d/§Z]���/Ì�/]�q�Ã�Ê����{�/Ì��Â

|//^e�½Z»|//¿Y���ÅZ//¯��//]�ÃÁÔ//�ËY~//£�¶ÊË���{
f¿ÌY�//§Y�Ä//nË�Å��Ë·Âe�Ä//À//Ì��ÅZ//¯�\^//��,|

�ÁM�§�µÂ�v»É���Á{�d¸��Ä]�Ã|�Ë�É��/]�qÊ�
¼°��Ã�¨uÊY�§Y�,Ë�Å��Ë�ÁM�§�ÄÀÉ����d/¸��Ä/]

Y�§YË�Å��Ë¼e�ÄÀÌ�§M�¶°�»�Á�½{�¯��Ë�/ÀÊ���{
�ÃZ³�Zf///�¯�[Ô///�Z§�Y�///§Y�,Z///ÅË��///�y��  

]Ì�Z¼É�ZÅÉ�^¸«Ê�«Á���ÁÊ����h/�Z]�Á�½Z/�¿Y��{
Y�§YËZ�Z¬e��É�^�¿Ê��¯YÌ�Á�dyÂ��dÆm�½�

»�Ã|¿�a��{��Z�ÊZÆ¿�Ä¯�{Â�Ë»��0ZfÌ�Y�/]�Y��ÄÀÉ 
cÓÔfyY��·Â]Z/f»Ì°Ê��Y�/§YË�/»��Ê��|/Å{)�� .(

Ë°Ê���Y¯�eÌcZ^�{�§�Ä]���vÀ»�»�Ä¯Ê��{�|¿YÂe
~¤eË��ÄÌ��³��Y�/«�Ã{Z¨f/�Y�{�Â»��Â�/Ì�/�Y�,{�Ì�|
·ÌX·ÂÀÌ�®m��Ã|/��d/¨���/»Ê��Y�Ä/¯�|/�Z]Ë���/»Á�

�ZyÊ �Y��YÌ·�|ÌX·ÂÀÌ^���{�Ä¯�d�Y�®Ì�d/ �
]��YÌÅÂÌ//�Z¿�Á�|Ì//�Y��«Z//¿�½ÂÌZÅ|É��[�//q
£Ìm��Z^�Y��/ÌÃ� �Y~/£ÊË��u�Ä^¼°/���{Ì��cZ/¿YÂ

Y� Ã|ÀÀ¯�YÂz�¿Ë»�{ZnÊ �{Â/� .�Y�]Z/À]Ë���/^À»�¾
À^·�cÓÂ�v»�½M�Ã|¼�Ê�d�Y �¾/£Á��Á �Z/ÅÉ   

  

³ÌÅZÊÄ¿Y{�, ZÅÉ�¯Y�ÂyÊ��^��ÁË�ÁZ/u�cZnÉ�
YË�Y��Â¿�¾Ì��~/¤»�[�/q�|É ¿Ì�|Àf/� .Ë�/°Ê���Y

ÄmÂe�\·Zm�eË¾ Ä^Àm��ÉZÅCLA YÂe�Z/¿ÊË��½M
]�q��ÅZ¯��{Ê��Á�ËY�§Y����/]�q�½Á|/]�Ã{Â/eÊ�

»�½|]Ê�|�Z])�� .(f«ÁÊ���Ã|/��¶¼°»�­Y�Ây
�Z]CLA���/»�¥�/�»Ê��Z/¿YÂe�{Â/�ÊË����{��/¼ne

d§Z]ZÅÉ�uÌ,{�Y{�Y��½Z�¿Y�Á�½YÂ����eÓZ/]�Ä/¯Ë�¾
»ÌY��½½M ��{d§Z]�]�qÊ d§Z]�Á �Ë»�ÄÊ�|/�Z]�,

Y�]ZÀ]Ë~¤e�¾Ëu�ÄÌ�Z]�cZ¿YÂCLA�»Ê��Á��|¿YÂe
]ÂyÊ��dÆm¯��ÅZ]�qÊ�u�½|]Ì�d�|]�Á�½YÂ

YÂ//fv»�½{�ÁMÉ CLA�Y�//]�­Y�Â//yÉ��¥�//�»
�|�Z]�½Z�¿Y)�� .(¿Ó{Ê��½Y�Z°¼Å�Á)�� (�/aÊ 
~¤e�Ä¯�|¿{�]Ë�ÄCLA��́ f/�Z^¿YÊ��/]�qÊ���Ä/]�Y�
�Z°//�M��Â//�É���ÅZ//¯Á�y}//ÌXeÁ�//a�Ã�Ì�Y��¾

Y�§YË»��Ê|Å{. �Á�ÁÁ{½M )�� (�Ä¯�|¿{Y{�½Z�¿
mÌÃ�ZÅÉ�ÁZuÉ ���Ze����|/��{CLA ¯Ì¨�/Ì�d
Â³iPe�dve�Y��d�Ì��Y�«��|¿{Y{ .��,¾f/za��Y�| ]

//��d//�Â³ÌÃ|//¿�a�ÄÀZ//ÅÉ�~¤e//Ë�Z//]�Ã|//��Ä  
mÌÃ�ZÅÉ�ÁZuÉ ���Ze���|��{CLA �Ä]�d^�¿

�ÃÁ�³|ÅZ��dz�®�y�Á��e��d/�Â³�²¿��Á��e
¼¯Ê�e�/ÌÃ���{Â/]��/e .�{YÂ/mÉ ��½Y�Z/°¼Å�Á)�� (

�|/¿{�¯�Ã|ÅZ�»��~¤e�Ä/¯�/Ë�¿ÓÂ/��ÄÊ����Z/]�c|/»
CLA )�¿ÓÂ/�Ê�~¤e�Ã�Á{�½{�//¯//Ë�Z//]�ÄCLA(�
´f�Z^¿YÊ��eÉ¸³Ì��/�Ë��Y�/§Y�Y��|/^¯��{�|Ë�Á��

]�q�d^�¿Ê�À »��Â��Ä]�Y��½|]Ê��Y{É���Y�| ]
��~¤e�Ä//f¨Å//Ëm�Z//]�Ä//Ì�Ã��/���¹�//³CLA ��{
¯Ì�/»��ÅZ¯�¹�³Â¸Ê�|/Å{ .¬ve�/Ì���Ä/]��/�Zu�ª

���]��Â�À»Ê iZeÌ���YÌ·�|ÌX·ÂÀÌ�Ã|��d¨m�®
�Â�y��]Ì�u�cZÊ����Z/Å�Ä/mÂm��{�d/�Â³É�

f�Â³Ê�uY��Ê |�.  

1- Conjucated Lionleic Acid (CLA) 
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ZÆ�Á��Á�{YÂ»  
     Y�//]É�Y//ËZ//»�M�¾Ë��Y�������Ä//mÂm�Ä// �«
f�Â³Ê )�Àm�Á{��Â¸z» (Â�ËÄ�É�Zne��Y�� 
�����\·Z«��{�/Ë���§{Z/�e�0Ô»Z/¯�s�/��®Ê���Z/]��

eÌ�Á��Z//¼���Á��Y�//°e������Y�//°e��//Å��{�Ä//mÂm
|��Ã{Z¨f�Y .�ÀeÌm�ºÌÃ��Z/ÅÉ�Z»�MË�/�Ê��Y�/]É�

��Z//£M�Ã�Á{�Ä//�ËZa�Á�|//���,¾//Ë¿ZÊ���Z//�Y�]  

//�ÂeÌ�ÄÉZ//¼ÀÅY��Â//�ËÄ��Z//neÉ��Y� �����Z//]
����Y�/§Y�¹�/¿��Y�Ã{Z¨f�YUFFDA� ��d/§�³�¹Z/n¿Y .

ÄmÂm��Y��a�ZÅ���~¤e��Á�Ëm�Z]�Ä�/Ì��Z/£M�Ã�Ë¾ 
)�µÁ|m�(�¯�½�Á�,Ê�»��Z�Y�]�Á�|¿|�Ì´¿ZÌ�¾

ÃÁ�//³��{�¶//¯�½�ÁZ//ÅÉ ���Ä// �«YÉ���Â//��Ä//]
§{Z�eÊ�Ä¿Â³�Ä]YÉ��¬eÌ��»�Ä/¯�|¿|/��º�/Ì´¿ZÌ�¾

Å��{�½�ÁÃÁ�³�Ä¼�¬e�ZÅË{�¿�0Z^Ë|�Z]�ºÅ�Ä]�® .  
  

�����������������µÁ|m�-�YÂÅ�\�u�]�½M�ÊËZÌ¼Ì��\Ì¯�e�Á�¾Ë�Z£M�Ã�Ìm�ÉY�mY�\Ì¯�eÉ��®�y)���Ze���Ê³�Á�( 
Ã�Ìm�ÉY�mY  |��{ 

c�}  ��/�� 

ZËÂ��Ä·ZnÀ¯  ��/�� 

ÊÅZ»��{Âa  ��/� 

¥|���{Âa  ��/� 

cZ¨�§�ºÌ�¸¯�É{  ��/� 

®¼¿  ��/� 

ZfËÁ�¶¼°»ÄÀÌ»�  
Ê¿| »�¶¼°»�  

�/�  
�/� 

µY�É{-�¾Ì¿ÂÌf»  ��/� 

µY-�|ËY�¸¯Á�|ÌÅ�¾Ë�Ì· ��/� 

�ÊËZÌ¼Ì��\Ì¯�e)®�y�Ã{Z»��Z�Y�]( 

�É��¿Y)Kcal/Kg(  ���� 

�¹Zy�¾ÌXeÁ�a(%) �/�� 

É��¿Y�d^�¿ /¾ÌXeÁ�a  ��/��� 

�¹Zy�Ê]�q(%)  ��/� 

�|Ì�Y�®ÌX·ÂÀÌ·(%)  ��/� 

�ºÌ�¸¯(%)  ��/� 

���f�{�¶]Z«��¨�§(%)  ��/� 

�ºË|�(%)  ��/� 

�¾Ë�Ì·(%)  ��/� 

�¾Ì¿ÂÌf»(%)  ��/� 

�¾Ì¿ÂÌf» +�¾ÌXf�Ì�(%)  ��/� 

             �- �{Â/¼¿�¾Ì»Ze�Y���Ë{Z¬»�¾ËY�Ê¿| »�Á�ÄÀÌ»ZfËÁ�¶¼°»��Â¸z»�Ã�Ìm�¹�³Â¸Ì¯��Å��{ :��¾Ì»Z/fËÁA ���� IU��¾Ì»Z/fËÁ�,D ����IU ,  
��������������¾Ì»Z//fËÁE �/�� IU¾Ì»ÓZ//]Â¯�,  mg����/�¾Ì»Z//fËÁ�,K   mg�/��¾ËÁÔ§Â//^Ë��,mg �/���®//ÌÀeÂfÀa�|Ì//�Y�,mg ���,�/��,  
��������������®/Ì·Â§�|Ì�Y mg  ��/���¾ÌeÂ/Ì]�,��/� mg��|/ËY�¸¯�¾Ì·Â/¯�,  mg�������/À´À»�,�/� mg�ÉÁ��, mg����¾/ÅM�, mg�����/»�, mg�,  
�������������¹ÂÌÀ¸�mg �/��|Ë�, mg��/�.  

1- Ross                                                                             2- User Friendly Feed Formulation Done Again         
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�����ÄmÂm�¹Z¼e�¾��Ze�{Y�M��Â�]�ZÅ�����Ê/³�Á�
�/£M�Ã�Ìm��Y�Á�¾Ë�Z�����Z/e������Ã�/Ìm��Y�Ê/³�Á�

�|��)�µÁ|m� (��Y�Á�����Ã�/Ìm��Y��Zf�¯�¾��Ze
�|¿|��ÄË~¤e�Ê¿ZËZa)�µÁ|m�.( ��/��Z/Å�ÄmÂmÊ�

Z»�MË�Ê�Á�É����Á�a��f�]Ë�/��f�{�Á�|Àf§ZÊ�
|Àf�Y{�­Y�Ây�Á�[M�Ä]�{Y�M .�Â¿�Ä»Z¿�]É���{�Â/»

��Ã{Z¨f�YÊ����Á�a�Ã�Á{���ZÀ�Á��d�Z�ÊË��Á
���Z//e�d�Z//�Ë°Ê��Ä¿Z^//���{{Â//]��Á� .eÌ�Z//Å�Z¼

m��Y�|¿{Â]�c�Z^�ÌÃ�ZÅÉ�Z»�MË�Ê�ÁZuÉ���]ZÀ»

]�q�¦¸fz»Ê���}�s�/��Ä/]�/Ë¶ )��µÁY|/m���Á�(:  
� - mÌÁZu�Ã�É � %Â��¾£Á�ËZ�,� - mÌÁZu�Ã�É 
� %CLA�,� - mÌÁZu�Ã�É �/� %CLA  +�/� %

Â��¾£Á�ËZ�,� - mÌ�ÁZ/u�Ã�É ������¾/£Á��|/��{
ÅÌÄ¿�Á�|�Á � - mÌ]�q�|«Z§�Ã�Ê .�Âe�Ä]�¹�ÓÌ�t
YÄ¯�d��¸¯ÌÄ�mÌÃ��ZÅY�Y{É ���/¿YÉ�Á �XeÁ�/aÌ¾ 
Ë�½Z�°¿{Â]| �Ä]ZÀjf�YÉ�mÌ�Ã�Z¼��Ã�����Ä/]�Ä¯
·{//Ì�//]�q��Y�Ã{Z¨f//�Y�¹|//��¶Ê�5��//¿Y�t�//�É   
ZaÌË¾�eÉ�d�Y{ .  

  
�µÁ|m�-�YÂÅ�\�u�]�ZÆ¿M�ÊËZÌ¼Ì��\Ì¯�e�Á�|���ÉZÅ�Ã�Ìm�ÉY�mY�\Ì¯�eÉ��®�y)����Ze���Ê³�Á�(  

Ã�Ìm�ÉY�mY  
{Z¨f�Y�{�Â»�¾£Á���^À»Ã  

ZËÂ��¾£Á�  CLA  CLA  +ZËÂ��¾£Á�  Ä¿�Á�|ÌÅ�¾£Á�  ¾£Á��½Á|]  
c�}  ��/��  �/��  ��/��  ��/��  ��/��  

ZËÂ��Ä·ZnÀ¯  ��/��  �/��  ��/��  ��/��  ��/��  
ÊÅZ»��{Âa  �  �  �  �  �  

CLA -  �  �/�  -  -  
ZËÂ��¾£Á�  �  -  �/�  -  -  

Ä¿�Á�|ÌÅ�¾£Á�  -  -  -  ��  -  
¥|���{Âa  ��/�  ��/�  ��/�  ���/�  ���/�  

cZ¨�§�ºÌ�¸¯�É{  ��/�  ��/�  ��/�  ���/�  ���/�  
®¼¿  ��/�  ��/�  ��/�  ���/�  ���/�  

ÄÀÌ»ZfËÁ�¶¼°»�  

Ê¿| »�¶¼°»�  
�/�  
�/�  

�/�  
�/�  

�/�  
�/�  

�/�  
�/�  

�/�  
�/�  

¾Ì¿ÂÌf»�µY�É{  ��/�  ��/�  ��/�  ���/�  ���/�  
¾Ë�Ì·�µY  ��/�  ��/�  ��/�  ���/�  ���/�  

�ÊËZÌ¼Ì��\Ì¯�e)®�y�Ã{Z»��Z�Y�](  
�É��¿Y)Kcal/Kg(  ����  ����  ����  ����  ����  

�¹Zy�¾ÌXeÁ�a(%)  ��/��  ��/��  ��/��  ��/��  ��/��  

¾ÌXeÁ�a�Ä]�É��¿Y�d^�¿  ��/���  ��/���  ��/���  ��/���  ��/���  
�¹Zy�Ê]�q(%)  ��/�  ��/�  ��/�  ��/��  ��/�  

�|Ì�Y�®ÌX·ÂÀÌ·(%)  ��/�  ��/�  �/�  ��/�  ��/�  
�ºÌ�¸¯(%)  �/�  �/�  �/�  �/�  �/�  

���f�{�¶]Z«��¨�§(%)  ��/�  ��/�  ��/�  ��/�  ��/�  
�ºË|�(%)  ��/�  ��/�  ��/�  ��/�  ��/�  
�¾Ë�Ì·(%)  ��/�  ��/�  ��/�  ��/�  ��/�  
�¾Ì¿ÂÌf»(%)  �/�  �/�  �/�  ��/�  ��/�  

¾Ì¿ÂÌf» +�¾ÌXf�Ì�(%)  ��/�  ��/�  ��/�  ��/�  ��/�  
�- �Ê¿| »�Á�ÄÀÌ»ZfËÁ�¶¼°»��Â¸z»�Ã�Ìm�¹�³Â¸Ì¯��Å��{{Â¼¿�¾Ì»Ze�Y���Ë{Z¬»�¾ËY  :�¾Ì»ZfËÁA ���� IU¾Ì»ZfËÁ�, D ����IU ¾Ì»ZfËÁ�, E  

�/�� IU�,¾Ì»ÓZ]Â¯  mg����/�¾Ì»ZfËÁ�,K   mg�/��¾ËÁÔ§Â^Ë��,mg �/��®ÌÀeÂfÀa�|Ì�Y�,mg ���¾Ì�ZÌ¿�, mg �/��®Ì·Â§�|Ì�Y�, mg  
��/��¾ÌeÂÌ]�,��/� mg|ËY�¸¯�¾Ì·Â¯�, mg ������À´À»�,�/� mgÁ��,�É mg���¾ÅM�, mg����»�, mg��¹ÂÌÀ¸��,mg �/��|Ë�, mg��/�.  
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�µÁ|m�-��ZÆ¿M�ÊËZÌ¼Ì��\Ì¯�e�Á�Ê¿ZËZa�ÉZÅ�Ã�Ìm�ÉY�mY�\Ì¯�e)����Ze���Ê³�Á�(  

Ã�Ìm�ÉY�mY  
Ã{Z¨f�Y�{�Â»�¾£Á���^À»  

ZËÂ��¾£Á�  CLA  CLA  +ZËÂ��¾£Á�  Ä¿�Á�|ÌÅ�¾£Á�  ¾£Á��½Á|]  

�}c  ��/��  �/��  ��/��  ��/��  ��/��  
ZËÂ��Ä·ZnÀ¯  ��/��  ��/��  �/��  ��/��  ��/��  
ÊÅZ»��{Âa  �  ��/�  ��/�  �  �  

CLA -  �/�  �/�  -  -  
ZËÂ��¾£Á�  �  -  �/�  -  -  

Ä¿�Á�|ÌÅ�¾£Á�  -  -  -  �/��  -  
¥|���{Âa  ��/�  �/�  ��/�  ���/�  ���/�  

cZ¨�§�ºÌ�¸¯�É{  ��/�  ��/�  ��/�  ���/�  ���/�  
®¼¿  ��/�  ��/�  ��/�  ���/�  ���/�  

ÄÀÌ»ZfËÁ�¶¼°»�  

Ê¿| »�¶¼°»�  
�/�  
�/�  

�/�  
�/�  

�/�  
�/�  

�/�  
�/�  

�/�  
�/�  

¾Ì¿ÂÌf»�µY�É{  ��/�  ��/�  ��/�  ���/�  ���/�  
¾Ë�Ì·�µY  -  ��/�  ��/�  ���/�  ���/�  

�ÊËZÌ¼Ì��\Ì¯�e)®�y�Ã{Z»��Z�Y�](  
�É��¿Y)Kcal/Kg(  ����  ����  ����  ����  ����  

¹Zy�¾ÌXeÁ�a (%)  ��  ��  ��  ��  ��  

¾ÌXeÁ�a�Ä]�É��¿Y�d^�¿  ��/���  ��/���  ��/���  ��/���  ��/���  

�¹Zy�Ê]�q(%)  ��/�  ��/��  ��/�  ��  ��/�  
�|Ì�Y�®ÌX·ÂÀÌ·(%)  ��/�  ��/�  �/�  ��/�  ��/�  

�ºÌ�¸¯(%)  ��/�  ��/�  ��/�  ��/�  ��/�  
���f�{�¶]Z«��¨�§(%)  ��/�  ��/�  ��/�  ��/�  ��/�  

�ºË|�(%)  ��/�  ��/�  ��/�  ��/�  ��/�  
�¾Ë�Ì·(%)  ��/�  ��/�  �/�  ��/�  ��/�  
�¾Ì¿ÂÌf»(%)  ���/�  ��/�  ��/�  ��/�  �/�  

¾Ì¿ÂÌf» +�¾ÌXf�Ì�(%)  �/�  �/�  �/�  �/�  �/�  
�- {Â¼¿�¾Ì»Ze�Y���Ë{Z¬»�¾ËY�Ê¿| »�Á�ÄÀÌ»ZfËÁ�¶¼°»��Â¸z»�Ã�Ìm�¹�³Â¸Ì¯��Å��{  :�¾Ì»ZfËÁA ���� IU��¾Ì»Z/fËÁ�,D ����IU �»Z/fËÁ�,�¾ÌE  
�/�� IU¾Ì»ÓZ]Â¯�,  mg����/�¾Ì»ZfËÁ�,K   mg�/��¾ËÁÔ§Â^Ë��,mg �/��®ÌÀeÂfÀa�|Ì�Y�,mg ����¾Ì/�ZÌ¿�, mg �/����®/Ì·Â§�|Ì/�Y�,  mg 
��/��¾ÌeÂÌ]�,��/� mg|ËY�¸¯�¾Ì·Â¯�,  mg������À´À»�,�/� mg�ÉÁ��, mg���¾ÅM�, mg����»�, mg��¹ÂÌÀ¸��,mg �/��|Ë�, mg��/�.  

  
������¾ÌÀr¼Å�¶]Z«�É��¿Y�½{Â]��e�¾ÌËZa�¶Ì·{�Ä]

¾ÌËZa�º�Ì·Â]Zf»�Z]�Ä�ËZ¬»��{�Ä¿�Á�|ÌÅ�¾£Á���e
�Á�ZËÂ��¾£Á�CLA�Ã�Z¼��Ã�Ìm��{�,���t����Y

|//Ë{�³�Ã{Z¨f//�Y�É�eÓZ//]�Ê//]�q .�¾//£Á�CLA�
����Ê¿Z/¼·M�d¯�/���Y�Ã{Z¨f/�Y�{�Â»BASF���Ä/ÌÆe

¶»Z���Ì·Z¿M���¿��Y�Ä¯�,|Ë{�³ :�� %���Ì/�� -   
  

��¿Y�//e����Á��% ¿Y�//e���� -���Ì//����Á  
�� %�,®//ÌX·ÁY�|Ì//�Y� %�,®Ë�ZXf//�Y�|Ì//�Y� %

�,®ÌX·ÂÀÌ·�|Ì�Y� %�Á�®Ìf¼·Za�|Ì�Y� %�|��{
���//´Ë{�ÉZ//Å�»Á�ËY�Ä//]��Â//]�»�|//¿Z¼Ì«Z]CLA   

Ê»,|�Z] �����d¯�/��cZ/�Ô�Y��Z/�Y�]�¾Ì/Àr¼Å
��Ã|//ÀÀ¯�|//Ì·ÂeCLA��¾//ËY��{�Ã{Z¨f//�Y�{�Â//»
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ÂÀÌ·�|Ì�Y��ÌiZe�Ã|��d¨m�®ÌX·)CLA (Ê³�ËÁ�Á�Ê]�q�,d]Â���|��{��]Ê�u�ÉZÅ .................................................................................................. �� 

Z»�MË��Y�Y{É �����¸¯Ì��·Z/¯ÂÉ����/¿YÉ ��¶/]Z«
·Â]Zf»Ì¯��{�º�Ì¹�³Â¸ {Â] .�Z/»�¾£Á�Ë�Â/���ËZÉ�
�Â»¸yY{��Y�Z]��Y�Ã{Z¨f�Y�{Ê�ÆeÌ{�³�ÄË���Y�Ä/¯�,|

·Z¿M���¿Ì�¶»Z/��� :�� -�/�� %�/�YÌZÅ|É���[�/q
�,�Z^�Y�/�� -�� %�YÌZÅ|É��[�q�Z]Ë�®aÌ�|¿Â
Á�Ä¿Z³Á{ �� -�� %�YÌZÅ|É��[�q�Z]�|ÀqaÌ�|¿Â
Ä¿Z³Á{ ����/¿Y��/�¿��Y�ÁÉ ��¶/]Z«·Â]Zf»Ì�Y�Y{�º/�É 
�����¯Ì¸�·Z//¯ÂÉ���//¿YÉ �¶//]Z«·Â]Zf»Ì��{�º//�

¯Ì{Â]�¹�³Â¸.�Å�¾£Á�ÌÆe�Ä¿�Á�|Ì���Y�Z/]��Y�Ã|��Ä
¸yY{Ê�Y�Y{É�¯�eÌ�,\��/�� %�YÌZÅ|É���[�/q

��Z^//�Y)�ZXf//�YË¼·Za�,®Ìf//Ì�»�,®Ëf//�Ì®(�,
��/�� %�YÌZÅ|É�£�[�qÌ�Y���ÄmÂe�Z]�{Â]��Z^

¯�e�Ä//]//Ì//�Y�\Ì���Z//�Y�]�Á��Â¯~//»�[�//q�|
�̄ �e�µÁY|//m�k�|//À»�cZ//�Ô�Y//Ì]�q�\ÌZ//ÆÉ 

)���� (NRC�, ��//¿YÉ�·Â]Zf»�¶//]Z«Ì�½M�º//�
�����¯Ì¸�·Z¯ÂÉ�¯��{Ì��¹�³Â/¸���Ä/f§�³��/�¿��{
|�. ��¾/���{����/³�Á�Ê���/�Â�y��Z/�Y�]Ì�cZ
�ÅZ�É ���ÉZ/Å�¡�/»�ÄmÂm�Á��Á�y�ÄmÂm���/Å

��Y��//¨«Ë|//°Ë°¨e��´//Ì{�³�®//Ë�Á�Ã|���Ä// �«
�§{Z/�e��Â�]��¿�Ã|¿�aÊ�����[Z/zf¿Y��Zf/�¯�d/Æm

{�³Ë�Àm�dv��Á�|¿|Ì���Ã|/��[Z/zf¿Y�Ã|¿�a�d
Z�³�|^·Z¯��Y��aÊË����]�0Y{|n»Ê�|�.  

     ¿��Y���Â»M�ÃÂvËZ[ZÅ �Z��Ã{Z»M�ÁÉ�Ä¿Â¼¿ZÅ�
Y�]�º ��Á�Ã�»�d�e�¹Zn¿Y�dÆmÉ����d/�e�¹Z/n¿Y

��Y�º/ ��Á�Ã�» � ���/¨¿���Y�/Ë�{�³�Ã{Z¨f/�Y�[Z�/Ë| .
��YË[ZZ»�M�¹Zn¿Y�dÆm�ZÅË�c|»�Ä]�Ä�Â]�»����

Á�Z]�Á�|¿|��Ã{Y{���Â»M��Á�Ë³�Ê�Z/ÅÉ���cÁZ/¨f»
�uÊ�{�³�ZÀ�M�Ä»ZÀ���a�cÓYÂ��Á�d�Â³Ë�|¿|

)�� .(//����//���]�d//Æm�Ã|//��s�//�»�cÓYÂÊ   
��YË[Z��¶»Z/��Z/Å :�����Á�d/�Â³�d/§Z]�,º/ ��Á�Ã�/»
¬»ÌÃ�¼¿��ZÅ{Ê�¶»Z� :yÌ¸Ê��,��Âf»�,ÓZ]�,ÓZ]  
  

WZaÌ,¾ yÌ¸Ê�WZaÌ���{Â/]�º/ ��Á�Ã�»�­�{�¹|��Á�¾
��µÁY|m��{�Ä¯Ë{�³�ÄWY�Y��Ëd�Y�Ã| .�Y�/]É���s�/�

¬»Ì�ZZÅÉ��/���]�{�Â»Ê������cZ/¿Z°»Y�Ä/]�Ä/mÂe�Z/]
5�WÂ³��Á���Y�{ÂmÂ»�½Y�Z°¼Å�Á�Á�)�� (WÁ��ÁÌ�Á��

�½Y�Z°¼Å)��(�{�³�Ã{Z¨f�YË| .���/¯}�Ä]�¹�Ó�Äf^·Y
�Â¯~»��Á��Ä¯�d�Y�¤e�Z]ÌÌ�/eY�Ê��/W�mÊ���¶»Z/�
��d/Æm�Z�y�Á�½Â»�M�/Ë��Æ]�½Z/»��Á�Z/»{�¾f§ZÌ��Ä/À

Y��{�Ã{Z¨f�Y�{�Â»�½ÁM��Z�Y�]�dzaË¬ve�¾�/Ì�ª
d§�³��Y�«�Ã{Z¨f�Y�{�Â» .Y�¹Zn¿Y�dÆmË��d/�e�¾

�³��Á���YË¨ÌZ//°¼Å�Á��//��½Y�)�� (¯|//¿Y�Z//]Ê�
¤e//ÌÌ{�³�Ã{Z¨f//�Y�cY�//Ë| .|//]Ë�Ä//¯�c�Â//��¾  

Ä¿Â¼¿ZÅÉ����c|/»�Ä/]�Ã|��|¼nÀ»������{�d�Z/�
Z»{É oC � -� Ë������Ä/]�Z/e�|¿|/��Ã{Y{��Y�/«�µZ/rz
�|eË|¿Â��[Á}�l .�����/�¿�{�Â/»�½Z/»��c|»��Y�| ]

Ä¿Â¼¿��Y�k�Zy�Ä]�ZÅË���cZ/ �«�Ä/]�Á�¶¬fÀ»�µZrz
Ë|¿|��Ã{Y{���]�½Z�° .����/]�Ä/¿Â¼¿��/Å�Ä/»Y{Y��{�Z
Â§Ë»Â·M�¶ÌÀÌ»ÂÊ��ÂaÌ��½ÁM��{�Z/Æf¿Y��{�Á�|��Ã|

�f°·YË°Ê�Z»{��{É oC  ��� ��½Z/»��c|»�Á����Á
���«{Ìe�e�Ä]�Ä¬ÌY�]�\É���d�Â³Ì��Ä/]�½Y��Á�ÄÀ

���|¿|/��Ã{Y{��Y�/«�Ä/¿Z³Y|m�c�Â� .���c|/»��Y�|/ ]
Ä¿Â¼¿���¿�{�Â»�½Z»���/��Ä/]�ZÅÌÀÊ�Z/ÅÉ���Ä/�Â]�»
��Y�d//Æm�Á�¶//¬fÀ»//Ë]ZÊ�//�uÊ����f//�{��{

��YË[Z�«�ZÅd§�³��Y .�³Â/¸m�dÆmÌ�É���¶yY|/e��Y
º �Y�½Z»���{�ZÅ���/Ë]ZÊ��Y�,�/Ë[Z�����/Å��Y�¶/^«�Z/Å
Z»�MËZ�q��ÊË�·�[M�Z]�Y��{Ây�½ZÅ{ÌÂ¼É���¹�/·Á
� %»�Â�f��Ê|¿{Y{.�³�Ã�Y|¿YÌ�É��/]�qÊ���,¹Z/y

��Á��ª]Z//�»�®//�y�Ã{Z//»�Á�d//]Â��AOAC��
d§�³�¹Zn¿Y )�( .Ã{Y{ ZÅÉ�Z»�M��{�Ã|��d^iË��

//�Â]Ì�Á��Ä¸GLM �//§Y�¹�//¿�Á�Z//»M��Y�É SAS 
)��( �ne�{�Â»Ë¸ve�Á�ÄÌd§�³��Y�«�¶ )���Y�/§Y�¹�¿

SAS�Äz�¿�,�/�(���/À »�c�Â/���{�ÁÊ��½{Â/]��Y{  
  1- National Research Council                                                2  - Association of Official Analytical Chemists 
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»�,cZ§ÔfyY�/Ì´¿ZÌe�¾Ì����|/Àq��Á���/�Âe�Z/Å�Z¼
Ä//À»Y{YÉ���µZ//¼fuY�t�//���{�¾//°¿Y{� %�{�Â//»

Z¬»Ëd§�³��Y�«�Ä�.  
  

hv]�Á�lËZf¿  
������Ä¯�É�Â�¿Z¼Å���µÁ|/m��{�k�|/À»�lËZf¿��

Ê»�½Z�¿����Ê/À »�cÁZ/¨e�Ä/¿Â´rÌÅ�,|/Å{�É�Y{
��Ã�/»�,Ê Ì^��Ã�»�ÉZÅ�f»Y�Za�º ��Á�Ã�»�½ZÌ»
���Ã�/»�Á�º/ ��Á�Êz¸e�º ��,É�Â��º ��,ÊÅZ»
�����Z/]�ÄÀÌ/��Á�½Y��d/�Â³��{�,�/´Ë{�Ê Ì^���Ì£

���[Z/Ë��Y�Ê/���]��{�,|ÅZ/���Z¼Ìe���Ã|ÅZ/�»�Z/Å
�|//Ë{�´¿)��/�P> .([Z//Ë��Y��Y�Ê//� ] ��{�Z//Å
Ê���]���º/ ��Á�Ã�/»�Ê/� ]�{Ây�ÉZÅ���{�Y��Z/Å

|¿{�°¿�­�{�½Y��Á�ÄÀÌ��d�Â³ .���\/·Zm�Ä/f°¿
����ÉYÂ/fv»�ÉZ/Å�Z¼Ìe��{�Ä/°ÀËY��´Ë{�ÄmÂe� %

CLA �Á�/� %�ZËÂ��¾£Á� +�/� %CLA ��º/ �
���Ä/]�,ÄÀÌ/��Á�½Y��d�Â³��{�Ê Ì^���Ì£�Ã�»�Á
����¾/ËY�Z/»Y�,{Â/]�ZÅ�Z¼Ìe��´Ë{��Y��eÓZ]�Ê¸¯��Â�

��»�cÁZ//¨e�É�Z//»M��//�¿��Y��f»Y�Z//a�É�Y{�Ê//À 
)��/�P> (�����ÉZ/Å�Z¼Ìe��/´Ë{�Á�|ÅZ/���Z/¼Ìe�Z]

d�Y|¿�Ê]�q�ÉYÂfv» .��eÓZ]�,Ê���]�¶]Z«�Äf°¿
�ÉÁZu�ÉZÅ�Z¼Ìe��{�ÊÅZ»�Ã�»�½{Â]� %CLA 

�Á�/� %��ZËÂ/��¾£Á� +�/� %CLA ��d/�Â³��{
�������/´Ë{�Á�|ÅZ/���Z/¼Ìe�Ä/]�d^/�¿�,ÄÀÌ��Á�½Y�
��¾/ËY�Ä¯�|Àq��Å�,{Â]�Ê]�q�ÉYÂfv»�ÉZÅ�Z¼Ìe

�¿��Y�º//Å�cÁZ//¨e�Ê//À »�É�Z//»M��//��{Â//^¿��Y{
)��/�P>(��Ã�///»�Á�ÊÅZ///»�Ã�///»�­�{�Z///»Y�,  

������Ä/¯�Y��µZ/¼fuY�¾/ËY�,�eÓZ/]��/´Ë{�Ê Ì^���Ì£  
Ã�Ìm���ÉYÂ/fv»�ÉZ/Å�% CLA �Á�/� %��¾/£Á�
�ZËÂ//� +�/� %CLA º// ��{Z//nËY�h//�Z]�ÉZ//Å

Ê//»�ÄÀÌ//��Á�½Y��d//�Â³��{�Ê//�Zy�Y��|¿Â//�
Ê»�dËÂ¬e|À¯.  

     �µÁ|//m��{�k�|//À»�lËZ//f¿�Ä//]�Ä//mÂe�Z//]��
Y������cÁZ/¨e�Ä/]��/nÀ»�Ã�/Ìm��{�¾/£Á���Y�Ã{Z¨f�

ÊÀ »�Á�½Y��d�Â³�d§Z]�ÉZÅ�f»Y�Za�½ZÌ»�É�Y{
���Á�|ÅZ/���Z/¼Ìe�Z]�¾£Á��ÉÁZu�ÉZÅ�Z¼Ìe�ÄÀÌ�

cÁZ¨e�����Ä/¯�É�Â/�]�,|/Ë{�³�É�Z/¼Ìe�¾Ì]�ÉZÅ
�ÉYÂ////fv»��Z////¼Ìe� %CLA �cÁZ////¨e�ÉY�Y{  

�É�Y{�ÊÀ »)��/�<P(��d/�Â³�½{Â]��Y|]M��{�,
����Z/¼Ìe�Z/]�,½Z/Å{��{�ÄÀÌ��Á�½Y����ÉYÂ/fv»� %

�{Â/]�ZËÂ��¾£Á� .���Y�Ã{Z¨f/�Y� %CLA��h/�Z]�,
ÊÀ »��ZÌ�]��cÁZ¨e�É�Y{)��/�<P(��f»Y�Za��{�,

���Z/]�½Y��d/�Â³�Ê³|��{�y�Á�½|ËÂm�d·ÂÆ�
�,|Ë{�³�|ÅZ���Z¼Ìe�Á�¾£Á��ÉYÂfv»�ÉZÅ�Z¼Ìe
��Y{�ÊÀ »�ÄÀÌ��d�Â³�{�Â»��{��f»Y�Za�¾ËY�Z»Y

)��/�P>({Â^¿�, .����Ã�/Ìm��{�¾/£Á���Y�Ã{Z¨f/�Y
rÌÅ��É�Y{�Ê/À »�cÁZ¨e�Ä¿Â´)��/�P>(��{�Y��,

�Á�½Y��d�Â³�ÉY�]�½Y|¿{�Ä]�Ê³|À^�q��f»Y�Za
{�//°¿�{Z//nËY�ÄÀÌ//� .��Y�Ã{Z¨f//�Y� %CLA ��{

���É�Y{�Ê/À »�cÁZ/¨e�h�Z]�Ã�Ìm)��/�<P (��Z/]
�ÉÁZu��Z¼Ìe� %��Êfz/���f»Y�Za��{�ZËÂ��¾£Á�

��ËY�//§Y�Z//]�Ä//¯�É�Â//�]�,|//Ë{�³�½Y��d//�Â³
�sÂ��CLA �{�³��f/�Ì]�Êfz��¾ËY���¾/ËY�,|/Ë

�,{Â//]�©{Z//��ÄÀÌ//��d//�Â³�{�Â//»��{��ËY�//�
��Y�Ã{Z¨f�Y�Ä¯�É�Â�]� %CLA ��cÁZ/¨e�h/�Z]�

�ZÌ//�]��É�Y{�Ê//À »)��/�<P(�ÉZ//Å�Z¼Ìe�Z//]�,
����|/Ë{�³�|ÅZ/���Z/¼Ìe�Á�Ê/]�q�ÉÁZu .��{�]�Z/¯

�Y��É�Y{�Ê//À »�cÁZ//¨e�pÌ//Å�Ã�//Ìm��{�¾//£Á�
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CLA ��½{Â/]��Ë���Ë���ËY�§Y�h�Z])��Ê§Z/Ì·Y
�½{Â/] (�Á�½Y��d/�Â³ �����¾/ËY�Z/»Y�,|/Ë{�³�ÄÀÌ/�

{Â^¿��Y{�ÊÀ »�É�Z»M��Zv·��Y��f»Y�Za .  

 [
 D

ow
nl

oa
de

d 
fr

om
 r

ap
.s

an
ru

.a
c.

ir
 o

n 
20

25
-1

0-
19

 ]
 

                             7 / 18

https://rap.sanru.ac.ir/article-1-159-en.html


 

SO 

     

CLA 

 

SOCLA 

    

HO 

    

N 

     

SEM 

    

P

SOCLA CLASO-CLACLAHON

       

SO 
a

 

a

 

a

 

b

  

ab

 

a

 

a

 

a

 

b

 

a

 

CLA 
b

 

b

 

a

 

a

 

a

 

b

 

a

 

a

 

a

 

a

 

SO-CLA 
ab

 

a

 

a

 

ab

 

a

 

ab

  

a

 

a

 

b

 

a

 

HO 

 

ab

 

a

 

a

  

ab

 

a

 

ab

 

a

 

a

 

b

 

a

 

N 
ab

 

a

 

a

 

ab

 

ab

 

ab

 

a

 

a

 

b

 

a

 

SEM 

          

P

  SO    CLA CLASO-CLACLAHON

C
L

A

  
 [

 D
ow

nl
oa

de
d 

fr
om

 r
ap

.s
an

ru
.a

c.
ir

 o
n 

20
25

-1
0-

19
 ]

 

                             8 / 18

https://rap.sanru.ac.ir/article-1-159-en.html


ÅÁ�aµÁY�µZ��Ê»Y{�cY|Ì·Âe�ÉZÆ� /�Ã�Z¼�� /�½Zf�]Ze�Á��ZÆ]���� ...................................................................................................................... ...........�� 

     �µÁ|m�Ä]�ÄmÂe�Z]�����Ã�/¨u�Ê/]�q�|/��{�,
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f°¿Ã�Ìm�Ä°ÀËY�ÄmÂe�\·Zm�Ä�ÉÁZu�ÉZÅCLA 
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�É�Â�]�,d§�³��Y�«��Ìi0Ze�dve�Ã�Ìm�Ê]�q��Â¿
�Ê]�q�ÉÁZu�Ã�Ìm�Z]�Ã|��ÄË~¤e�ÉZÅ�Z¼Ìe�Ä¯
�,Ê]�q�|«Z§�Ã�Ìm�Z]�Ã|��ÄË~¤e��Z¼Ìe�Ä]�d^�¿

Y{�É�eÓZ]�Ê]�q�|��{�|Àf�)��/�<P(���/n]�,
�ÉÁZu��Z¼Ìe�/� %�¾/£Á� ��ZËÂ/� +�/� %CLA 

��Ê/À »�cÁZ¨e�½Y��d�Â³�¹Zy�Ê]�q�|��{�Ä¯
����d/�Y|¿�|ÅZ/��Z/Ë�Ê/]�q�½Á|]��Z¼Ìe�Z]�É�Y{ .

ÄmÂm��Z/]�Ã|��ÄË~¤e�ÉZÅ� %����{�ZËÂ/��¾/£Á�
ÄmÂm�Z]�Ä�ËZ¬»��Z/]�Ã|��ÄË~¤e�ÉZÅ� %CLA 

�ZË�� %ÓZ]�Ê]�q�Ä¿�Á�|ÌÅ�¾£Á��,|Àf�Y{�É�e
�Z»Y�{Â^¿��Y{�ÊÀ »�cÁZ¨e�¾ËY)��/�P> .(�|��{

��Ê/À »��Â/�]��Ì¿�ÄÀÌ��d�Â³�¹Zy�Ê]�q�É�Y{
��d/§�³��Y�«��Ìi0Ze�dve�Ã�Ìm�Ê]�q��Â¿���Âe

)��/�<P(���Ã|/��Ä/Ë~¤e�ÉZÅ�Z¼Ìe�Ä¯�É�Â�]�,
�����Ä/Ë~¤e��Z/¼Ìe�Ä/]�d^/�¿�Ê]�q�ÉÁZu�Ã�Ìm�Z]
���ÄÀÌ/��Ê/]�q�|��{�,Ê]�q�|«Z§�Ã�Ìm�Z]�Ã|�

�|Àf�Y{�É�eÓZ])��/�<P(�,���ÉÁZ/u��Z/¼Ìe��n]
�/� %��ZËÂ/��¾£Á� +�/� %CLA ���º£�/Ì¸��Ä/¯

���Z/¼Ìe�Ä]�d^�¿�ÄÀÌ��Ê]�q�|��{�½{Â]��eÓZ]
���{Â/^¿��Y{�Ê/À »�cÁZ¨e�¾ËY�,|ÅZ�)��/�P> .(

ÄmÂm�Z]�Ã|��ÄË~¤e�ÉZÅ�� %�Ä¿�Á�|ÌÅ�¾£Á�
�Ä/mÂm�Z]�Ä�ËZ¬»��{�����Z/]�Ã|/��Ä/Ë~¤e�ÉZ/Å� %

�ZË�ZËÂ��¾£Á�� %CLA��ÓZ/]�Ê]�q�|��{��É�/e
,|Àf�Y{��������{Â/^¿��Y{�Ê/À »��/Ì¿�cÁZ/¨e�¾/ËY�Z/»Y

)��/�P> .(

  
  

�µÁ|m�-�ÄmÂm�ÄÀÌ��Á�½Y��d�Â³�¹Zy�Ê]�q�Á�®�y�Ã{Z»�,d]Â���ÉZÅ�f»Y�Za�¾Ì´¿ZÌ»�Ä�ËZ¬»¾���{�Êf�Â³�ÉZÅ  
           ����Ê³�Á�)|��{(  

  ½Y��d�Â³ ÄÀÌ��d�Â³  ÊÀ�]�Ã�¨u�Ê]�q  

ZÅ�Z¼Ìe  d]Â��    Ê]�q�¹Zy  d]Â��    Ê]�q�¹Zy  

SO ��/�� a  ��/� a ��/�� a   ��/� ab ���/� b 

CLA ��/�� c   ��/� ab ��/�� b   ��/� ab �ab 

SO-CLA ��/�� a   ��/� b ��/�� ab   ��/� bc ���/�  ab 

HO ��/�� a  ��/� a ��/�� ab  ��/� a ���/� a 

N ��/�� b  ��/� b ��/�� b  ��/� c ���/� b 

SEM ��/�    ��/�  ��/�   ��/�  ��/�  

�¾Ì´¿ZÌ»�,½Âf���Å��{¯�ÊËZÅ�|¿�Y{�É�Y{�ÊÀ »�¥ÔfyY��´Ë|°Ë�Z]�,|Àf�Å�­�f�»�¥Á�u�|«Z§�Ä)��/�<P.( SO   :�ÉÁZu�Ã�Ìm� %�¾£Á�
,ZËÂ�CLA  :�ÉÁZu��Z¼Ìe� %CLA�,SO-CLA :�ÉÁZu�Ã�Ìm�/� %�ZËÂ��¾£Á� +�/� %CLA�,HO :�,Ä¿�Á�|ÌÅ�¾£Á��ÉÁZu�Ã�ÌmN :|«Z§�Ã�Ìm 
Ê]�q.  
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�ZËÂ//� +�/� %CLA �Á�� %�Ä//¿�Á�|ÌÅ�¾//£Á�

�É�Y{�ÊÀ »�cÁZ¨e�ÉY�Y{)��/�<P (����Z/¼Ìe�Z/]
����,ÄÀÌ/��d/�Â³�{�Â/»��{�Z»Y�,|¿{Â]�Ê]�q�|«Z§

����ÉÁZ/u��Z/¼Ìe�{�Â/»��{��¬§� %���ZËÂ/��¾/£Á�
cÁZ//¨e �{Â//]��Y{�Ê//À »)��/�<P.( ��Y�Ã{Z¨f//�Y

�ÉÁZ//u�Ã�//Ìm�% CLA ��Y|//¬»��{�Y��Ê//�ÅZ¯
�ÉZÅ�Z¼Ìe�Z]��ÅZ¯�¾ËY�Ä¯�,{Â¼¿�{ZnËY�d]Â��
�½Y��d�Â³��{�Ê]�q�|«Z§��Z¼Ìe�Á�Ê]�q�ÉÁZu

��Z¼Ìe�Á� %��ÉY�Y{�ÄÀÌ/��d�Â³��{�ZËÂ��¾£Á�
�É�Y{�Ê//À »�cÁZ//¨e)��/�<P ({Â//] .�¾Ë�eÓZ//]

�Ä]��Â]�»�ÄÀÌ��Á�½Y��d�Â³��{�d]Â����Y|¬»
��Z¼Ìe� %|¬»�¾Ë�f¼¯�Á�,ZËÂ��¾£Á��d]Â����Y

������Z/¼Ìe�Ä/]��Â/]�»�ÄÀÌ/��Á�½Y��d�Â³��{� %
CLA {Â].  
     ÄmÂmZÅÉ�~¤eËm�Z]�Ã|��ÄÌ�Ã��ÁZ/uÉ � %

Â��¾£Á�ËWZa�ZÌ¾�eË]�q�¾Ê��/À�]�Ä�Âv»Ê��Y�
Y�Ä¯�,|Àf�Y{Ë�¾Ë�Z]�Äf§ZËÄf§ZZÅÉ�Z¿�/Ë\��Á��Â/a

�½Y�Z°¼Å)�� (�/]�q�|¿{Y{�½Z�¿�Ä¯Ê���Ä/�Âv»
À�]Ê�Y�§Y�Z]Ë��Â/��¾/£Á��sÂ����Ëm��{�Z�/Ì�Ã�

ÄmÂmZÅÉ�f�Â³Ê�Y�§YË�/»��ÊË���d/¬]Z�»�|/]Z
{�Y|¿ .f�aÊ�¼�Y�ÁÌ�d)�� (����Ä/¯�|/¿{Y{�½Z/�¿
ZmË�´ËÀÊ�Â��¾£Á�Ëa�Z]�ZÌÄ,�]�q��Y|¬»Ê��Ã�¨u
À�]Ê�Y�§Y�Y�Ë»��Ê{Y{ .{�cZ ·Z�»�Äf^·YË�´É�
�Ä¯Á�É��Â»]�q��¼ne�|��¹Zn¿Y�ZÅÊ��¿|/]Ê�

�Â»��{�Y���f¼¯ZÅÊË���½Y{�´]Z/f§M�¾£Á��Z]�Ä¯
~¤eË¿{Â]�Ã|��ÄZÆ¿M�Ä]�d^�¿�|ÊË���a�Z/]�Ä/¯�/Ì�Ä
~¤eË�{Y{�½Z�¿�Y��|¿{Â]�Ã|��Ä)� .(���Y�Ã{Z¨f/�Y
� %CLA m��{//Ì�//À »��ÅZ//¯�h//�Z]�Ã�Ê��Y{

]�qÊ���/À�]�Ä/�Âv»Ê�{�´¿�/ËY�,|�/Ë�¾�Z/f¿Ël���Z/]
ËÄf§ZZÅÉ��Á�Á{½M )�� (~¤e�,|¿{Y{�½Z�¿�Ä¯Ë�Ä

CLA ´f�Z^¿YÊ�]�qÊ�À�]�Ä�Âv»Ê���ÅZ¯�Y�
{Y{.�//Àr¼ÅÌ�Z//a�¾Ë�½Y�Z//°¼Å�Á�Y�)��(��Ä//¯

m� ,|¿{Â¼¿���Y�³Ì�ÁZ/u�Ã�É CLA �/]Ä��½YÂ/À�
�Â/«�Ã|¿�Y{�Z]É���/]�q��/¼neÊ����,�Â/»��{�½|/]
Y�v���Â»ÊË�ÄmÂm�Á�/»�ZÅÊ���d/¬]Z�»�|/�Z]

{�Y|¿ .�Ä]Z/�»��Â��Ä]YÉ��/�Ì�¼Ë��½Y�Z/°¼Å�Á�®
)�� (´f//�Z^¿Y�,Ä//¯�|//¿{�¯�Ã|ÅZ//�»Ê�//]�qÊ�

À�]�Ä�Âv»Ê��/À »��Â��Ä]Ê��Y{É���Y��/����Ä/]
��/��a��ÅZ¯�|��{Ì{�¯�Y|.�·Y���]�Äf^ÊZÅÉ�

´f�Z^¿Y��{�Z»Ê�]�qÊ��/À�]�Ä�Âv»Ê����{��/¬§
Y�,d§�³�c�Â���¿��ÀmË�{�Y{�{ÂmÁ�µZ¼fuY�¾

�Ä¯CLA ]�q��ÅZ¯��{Ê���/À�]�Ä/�Âv»Ê���{
��Â//�]�,|//�Z]��e�iÂ//»�Ã{Z//»��À//mÉ���{�Ä//¯

{| f»�cZ ·Z�»É~¤e��iY�,Ë���cÁZ/¨f»��]Z/À»�Z]�Ä
]�qÊ�Á�É�ÄmÂmZÅÉ�f�Â³Ê���Ã|/ÀÅ{�½Z/�¿�,
WZaÌ¾�Y|¬»�½{Â]��e��/]�qÊ���/À�]�Ä/�Âv»Ê���{

�Á�y�ÄmÂmZÅ�Ä]�d^�¿�m�¡�/»�ÄmÂ�Z/Å���{Â/]
)����Á�� .({Ë�½Y�Z°¼Å�Á�½Âf)�� (�Á�Âb��>¯�Á

�½Y�Z°¼Å)� (���{�Ä/¯�|¿{�¯���Y�³���/¿��À/m�
]�qÊ�À�]�Ä�Âv»Ê��Y�/§Y�Z]Ë��/]�q�d/�¸£��Ê�
Y�§YË»��ÊËÅÁ�³�Z»Y�,|]ZÊ��/¬¬v»��YÌ{�¾Ë��,�/´
ÅÌ�piZeÌ�É�]�q�d�¸£��YÊ�mÌf«Á�Ã�Ê��d^�¿
¿Y��É�XeÁ�a�Ä]Ì�����|/¿{�°¿�Ã|ÅZ/�»�{Â/]�d/]Zi�¾
)����Á�� .(fz//�Ê�//]�qÊ��//À�]�Ä//�Âv»Ê�

�m��Y�Ã{Z¨f/�Y�\«Z f»�/Ì�YÂ/fv»�Ã�É � %CLA 
Y�§YË��Ëd§ZÄ]�d�Y�¾°¼»�Ä¯�,��Y�/§Y�d/¸�Ë��
//�YÌZÅ|É����0Z//�Â�z»��Z^//�Y�[�//q//�YÌ�|
�»Ëf�ÌÁ�®��YÌ|���ZXf/�YË�|/�Z]�®�Y�Ä/¯�,�/Ë�¾

Ä¸X�»�»Ê�����ÅZ/¯�Ä/]��Â/]�»�|¿YÂe�/�YÌZÅ|É�
///]�[�///q�Z///Ëa�®ÌÄ///¿Z³Á{�|///¿Â )MUFA (  
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f¨�Ê�]�qÊ�À�]�Ä�Âv»Ê�Y�§Y�Y�Ë��»Ê|Å{.�

YË¤e�¾ÌÌ»�cY�Ê���fz/��µÂX/�»�|/¿YÂeÊ��ÓZ/]É�
]�qÊ���/À�]�Ä/�Âv»Ê��|/�Z] .��Á�c�·Âb/�Y�»Nq
�¶>�)� (¤e�Ä¯�|¿{�¯��ZÆ�Y�/ÌÌ��{�cY�MUFA�

»Ê¿YÂe�Ä]��Â]�»�|CLA �/»�Ä¯�,Ã{Â]Ê���Y�|/¿YÂe
·Z §Ì�¿M�dË�Zf·{�º�-�£�µÂX�»�Ä¯��Y�ÂqZ�{Ì��

�Y�½{�¯��Z^�YÌZÅ|É����|/^e�Á��Z^/�Y�[�/qË�¶
YË�Ä]�ZÆÀMUFA�³Â¸m�d�YÌ�É�Y�]ZÀ]�,|À¯Ë�¾

Y��YË���¾�/Ë��/�Y��/¼ne�ªÌZÅ|É�����Z^/�Y�[�/q
Y�§YË��Ë�¹�§�Á�Äf§ZMUFA��/»��ÅZ¯ÊË�|/]Z .
mÌYÂfv»�Ã�É �/� %Â��¾£Á�Ë�Z +�/�%CLA 

i0ZeÌÀ »��Ê��Y{É�Á��Y�É�]�qÊ��/À�]�Ä�Âv»Ê�
�Â�]�,d�Y|¿É���Y�Ã{Z¨f�Y�Ä¯CLA ���Z/]�ÃY�/¼Å

¾£Á�ZÅÉ�À£Ê��Y��YÌZÅ|É��Z´»Y�[�q� Ë��{�Z
mÌÃ�ZÅÊË�Y�Y{�Ä¯É���Z/´»Y�d^�¿�\�ZÀ»�½�YÂe
���Z´»Y�Ä]��������/iY�Ä/¯�Ã|/��Ã{Y{�½Z/�¿�,|Àf�Å

CLA »�Ä]�Äf�]YÁÌ�Y�½Y�ÌZÅ|É���Z/´»Y�[�q��
´»Y�Á�Z��m��{Ì»�Ã�Ê��|/�Z])� .(CLA �Z/¿YÂeÊË�
¤eÌÌ]��Ì�¿M�½��½ZËºZÅÉ�·Ì¿�ÂbÌ�{�Y{�Y��®)� (

Ä¿Â´]YÉ���{�Ä¯Ë�Â°¼Å��iY�Ä ·Z�»�®Ê�»Ì�½Z
CLA Á��ÓÂ¿Z//¯�¾//£Á��ÁÉ�·Â]Zf»Ì·�º//�Ìb//Ì�|
�Â]Ì��·��Y|/¬»��ÅZ/¯�Ä¸Ìb�/Ì����Z/]�|/^¯�Á�\/¸«�|

��Y�Ã{Z¨f�Y��/� %CLA Z¬»��{Ë���¾/£Á��Z/]�Ä�
Â�Ë�,|��Ã{Y{�½Z�¿�Z{M��iY�µZu��Å�Ä]ËÂb�¿Ì® 

)]�qÊ�Y�ÊË(�Y�§Y�Z]Ë�sÂ����CLA ��Z/]�ÃY�¼Å

Â//��¾//£Á�Ë¿�Z//Ì�Ã|//��Ã|ÅZ//�»��d//�Y )��.(�
¿Y�ÌÀÊ���½Y�Z/°¼Å�Á)�� (�iP/eÌ����sÂ�/���¨/��,
�/��,��,�/���Á���¯��{�¹�///³Ì�¹�³Â///¸CLA 
¯�eÌ�Z]�Ã|��\��³�¾£Á���^À»ÌÅZÊ�Y�]É��µZj»

Â��¾£Á�ËÁ��Y��ÓÂ¿Z¯�¾£Á��Á�ZÉ��/]�qÊ���½|/]
ÂmÄmZÅÉ�f�Â³Ê���YË]ZÊ�|¿{�¯ .Ë���ÅZ/¯�®
�yÊ�YÂfv»��{É�Ó��Y|¬»�/Ë�/]�q�ÄÊ���Ä/�Âv»
À�]Ê�ÄmÂm��{�¡�»ZÅÉ��{Ë��¾/£Á��Ã|ÀÀ¯�d§Z

�Á�ÓÂ¿Z¯CLA �Ã|ÅZ�»�|. ÄmÂmZÅÉ�~¤e�/Ë�Ä
m�Z]�Ã|�Ì�Ã�ÁZuÉ �� %Å�¾£Á�Ì��½�Á�Ä/¿�Á�|

]�qÊ�À�]�Ä�Âv»Ê�]Ì�f�É��{�Ä/]�d^�¿Ë���/´
eÌZÅ�Z¼É ÁZuÉ�e�Á�¾£Á�Ì|ÅZ���Z¼���,|Àf/�Y{
YËZf¿�¾ËZf¿�Z]�lË��¿Z��l)�� (�/À^»Ê��Y��/]Ë��Ä/°À

//]�qÊ�m��Z^//�Y//Ì´f//�Z^¿Y�,Ã�Ê�//]�qÊ���{  
Ä//mÂmZ//ÅÉ�f//�Â³Ê�Y�//§Y�Y�Ë//»��Ê�,|//Å{
¿YÂz¼ÅÊ�{�Y{ .·Ì����»Z/��Á�½Â�)�� (����Y�/³
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Y�Z¯�Á�[~mÊË�§��»�­Y�ÂyÊ�Y�§YË��Ë�Á�Äf§Z

��¿YÉ�§Z�YÊ��Â��Ä]]�q�cÊ��y}�½|/]��{�/Ì�Ã�
»Ê{Â�.���Y�³ZÅÉ��¬¿�Á�|/�Ì�/�Ê���{�Â/»��{
i0ZeÌ]�q��Ê�m��{ÌY~£�Ã�ÊË �ÁÉ��/]�qÊ���Ä/�Ó

���Y�³�/����Â/�]�,d/�Y�Ã|É���/y�]��{�Ä/¯Ê���Y
¬veÌ]�q��^À»�Ä¯�d�Y�Ã|����Y�³�cZ¬Ê �/Ë�Z

���i0Z/e�½M�¥�/�»�t�/��Á�¾£Á�Ì�/À »��Ê��Y{É�
Á�É�]�qÊ��d�Y|¿�Ä�Ó)� �Á��(·Zu��{�,Ì�Ä°
Zf¿ËZ��lË��¬¬v»Ì»�½Z�¿�¾Ê���/]�q�Ä/¯�|/Å{Ê�

À�]�Ä�Âv»Ê���i0Z/e�d/veÌ�/]�q��Ê�m�/Ì���Y�/«�Ã�  
»Ê³Ì{� .,µZj»�½YÂÀ��Ä]���½Y�Z/°¼Å�Á�±�]�²¿>Y
)�� (���Y�³�¯�~¤e�Ä/¯�|¿{�/Ë�Ä/mÂm�Ä���Z/]�Z/Å
�YÌZÅ|É�a�|Àq�Z]�[�qÌZ¬»��{�Ä¿Z³Á{�|¿ÂË�Ä�

�Y�Z]ÌZÅ|É��/]�q��Y|¬»��Z^�Y�[�qÊ���Ä/�Âv»
À�]Ê�]�q�ÁÊ��Ëf�Âa��Ê���ÅZ¯�Y�{Y{.���Å�Ä]
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m��Y�Ã{Z¨f�Y�µZuÌÃ��Z/ÅÉ��/À£Ê��/�Y��YÌZÅ|É�
£�[�//q//Ìh//�Z]��Z^//�Y����ve//Ë·Z §�®//Ì�d
¿�Â»�eÌ��¿Y��¼ne�Á�®É��WZ/aÌ¾����Ä/]�d^/�¿��/e
//]�qÊZ//ÅÉ�//À£Ê�//�Y��YÌZÅ|É���Z^//�Y�[�//q  

»ÊÂ�{ .Á�/Ë�f/�Y�Á�ÔÌ�/��Z³�ÂÌ�Z)�� (����Y�/³
|¿{�¯��a�Ä/]�d^�¿�½Y{�´]Zf§M�¾£Á��Ä¯�/Ì��{�Ä

]�q�,¦¸fz»�sÂ��Ê�À�]�Ã�¨uÊ���/f¼¯É���{
ÄmÂmZÅÉ�f�Â³Ê�YË�{ZnÂ¼¿����/¿Y�Ä/q�³Y�,{É 
�¶//]Z«·Â]Zf»Ìº//��a//Ì�½Y{�´]Z//f§M�Ä//]�d^//�¿�Ä

WZaÌ¾y}�,d�Y��eÌ]�q�Ã�Ê���¼°/��Ã�/¨uÊ���Z/]
Y�§YËa��Ì ^À»�½YÂÀ ]�ÄÊ��/�Y��YÌZÅ|É���[�/q

m��{��Z^�YÌ��Ã�ÌY�§Y��ÂË»�½Z�¿��Ê��{�,|Å{
·ZuÌ���{�Ä//°//Ì~¤e��Â//Ë���¾//£Á��Z//]�Ã|//��Ä

�«Z//]�d//]Zi�½Y{�´]Z//f§MÊ�//»Ê|//¿Z» .�Á�½Z//³Á{
�½Y�Z°¼Å)�� (m��{�Ä¯�|¿{�¯���Y�³ÌÃ�ZÅÉ�

Z]�]�qÊ��,ÓZ]CLA, ]�q�½Á|]�d§Z]��¼neÊ��Y�
m�Ä]�d^�¿ÌÃ��Z/ÅÉ���/]�q�Z/]Ê��WZ/aÌ¾,�]Ì���f/�

Y�§YË�Y��/]�ÃÁÔ��,{Y{���/Ëf¿��{�¾Ì���Y�Ä/n�/Ë]ZÊ�
�ÅZ�É]�q�¹Z°vf�Y�Á�cZ^i�,Ê�À�]�Ä�Âv»Ê�

��Z]��Â��Ä]É��{�ÃÁ�³��{Ë��m�Ã|/ÀÀ¯�d/§Z�/Ì�Ã�
CLA Y�§YË��Ëd§Z .  
     Zf¿ËµÁ|m��Y�Ã|»M�d�|]�l � Ã|ÀÅ{�½Z�¿�

�/À »�cÁZ¨e�{ÂmÁ�¹|�Ê����Á�Ã�/»��f»Y�Z/a��{��Y{
��Á�½Y��d�Â³�º �Ì��Y���Âe�ÄÀË[Z�{Â/]�ZÅ .

|ÀqËZ��Y�¾É�·�¶ÀaÌÃ�»�d��Z/ÅÉ��/�ZyÊ��Y�
d�Â³��{ZÅÉ��Ìf¿��{�½Y��Á�ÄÀÌ���Ã{Z¨f/�Y�Ä/n

m��YÌÃ�ZÅÉ�YÂfv»É�]�qÊ �/Ë�����Y�/³�¾/£Á��Z
�Ä¯�|¿{�¯ »�Äf^·YÌ�ZÉ�Y�]É�z�eÌ����dv/�

d�Y|¿�{ÂmÁ�½M .Zm�Äf°¿{�ÄmÂe�\·ËY��´Ë�Ä°À
e��{ÌZÅ�Z¼É�YÂfv»É � %CLA �Á�/� %�¾£Á�
Â�Ë�Z +�/� %CLA �£�Ã�/»�Á�º ��/Ì^���Ì�/ Ê�
{Ë��Á�½Y��d�Â³��{��´Ì¸¯��Â��Ä]�,ÄÀÊ���eÓZ]

{��YËe��´ÌY�Z»Y�,{Â]�ZÅ�Z¼�/Ë��e�Z/]��f»Y�Z/a�¾Ì���Z/¼
{�Á�|ÅZ�Ëe��´ÌZÅ�Z¼É�YÂfv»É�]�qÊ Ë�¾£Á��Z
�Z»M���¿��YÉ�À »�cÁZ¨eÊ��Y{É��Y|¿d .��Ä/f°¿
���]�¶]Z«Ê�{Ë���ÅZ/»�Ã�/»�½{Â/]��eÓZ]�,�´Ê���{

eÌZ//Å�Z¼É�YÂ//fv»É �%CLA �Á�/� %�¾//£Á�
Â//�Ë�Z +�/� %CLA //��Á�½Y��d//�Â³��{Ì�,ÄÀ

e�Ä//]�d^//�¿Ì{�Á�|ÅZ//���Z//¼Ëe��//´ÌZ//Å�Z¼É�
YÂfv»É�]�qÊ�Y�Ä¯�|Àq��Å�,{Â]�/Ë���Y�cÁZ/¨e�¾

�Z»M���¿É�À »Ê��ÅZ/»�Ã�»�­�{�Z»Y�,{Â^¿��Y{Ê�
£�Ã�»�ÁÌ^���Ì Ê�{Ë�´,��Y�/Ë���Ä/¯�Y��µZ/¼fuY�¾

m//ÌÃ�Z//ÅÉ�YÂ//fv»É �%CLA �Á�/� %�¾//£Á�
Â//�Ë�Z +�/� %CLA Y�h//�Z]Ëº// ��{Z//nZ//ÅÉ�
//�ZyÊ�//��Á�½Y��d//�Â³��{Ì//»�ÄÀÊ�Y��{Â//�
Â¬eË»�dÊ|À¯. Zf¿Ë��µÁ|/m��Y�Ã|»M�d�|]�l��
À^»Ê�Y�§Y��]ËÀ »��Êfz��5�Y{Ê��Á�½Y��d�Â³
�ÌÀ »��ÅZ¯Á�ÄÀÊ��Á�½Z/Å{��{�½{Â]��Y|]M��Y{

Âm�d·ÂÆ�Ë½|�³|��{�y�ÁÊ )YË���{��f»Y�Z/a�¾
��d�Â³�{�Â»ÌÀ »�ÄÀÊ�{Â^¿��Y{ (�½Y��d�Â³

��ÁÌm��Y�Ã{Z¨f�Y�\«Z f»�ÄÀ�/Ì�YÂ/fv»�Ã�É � %
CLA Zf¿�Z]Ë�Á�Á{�l½M )�� (À^»Ê�Y��]Ë��Z/]�Ä°À
Y�§YË�sÂ����CLA »Ìfz��½Y�Ê��ÓZ]�d�Â³

�Á�Äf§��Â/fv»É��½M�d/]Â�����/»��ÅZ/¯ÊË��|/]Z
¿YÂz¼ÅÊ�{�Y{ .·{ÌY�¶Ë¤e�¾ÌÌ»�cY�Ê���Ä/]�|/¿YÂe

¤e�Ä�//�YÁ//ÌÌÂ//´·Y��{��É�//�YÌZÅ|É��5[�//q
·Ìb//ÌZÅ|É�ÅZ»Ì|//�Z]�Ä//r .m//ÌÃ� CLA ��Z//]

Y�§YË�/�Y�d^�¿��ÌZÅ|É�����Ä/�¬¿��Z^/�Y�[�/q
]�q�[Á}Ê�Y�§Y�Y�Ë|]�Á�Ã{Y{��Ë�d�Â³�Ä¿Â³�¾
®�y�Y���z/��Ád��/»Ê��Y�/§Y�,|/À¯Ë��sÂ�/���

SFA��sÂ�//���ÅZ//¯�ÁMUFA�u��{Ì�cZ//¿YÂ
~¤eË�Z]�Ã|��ÄCLA ³Â¸m�d¸��Ä]�ÓZ¼fuYÌ�É�

·Z §��YÌ�¿M�dË�Zf·{�º�-���/»��Y�ÂqZ/�{Ê��,|/�Z]
cZ ·Z�»�Ä¯�Y�q�¿�Á�Ã|¿��{ÂmÂ»��{Ì��Y�k�Zy��
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Ã|¿��cY{ÂmÂ»�½|]��/»�½Z�¿Ê���Ä/¯�|/Å{CLA�
·Z §Ì�¿M�dË�Zf·{�º�-�Á{��Å��Y�ÂqZ�{É�YË��Z/ÆÀ

�Á�Ä]�Y�Ì{�¯�¦«Âf»�Ä¸�½mRNA �/Ë�/�Â]�ZÌ�Ä¸
·Z §��ÅZ¯Ì�¿M�dË»��ÅZ¯�ºÊ����Ä/]�Ä/¯�,|/Å{

�sÂ���½M�\mÂ»MUFA�»��ÅZ¯ÊË�|]Z)��,
��Á �� .({�¥����YË���/´CLA���½Â/r¼ÅSFA�

Y�Y{É�»�ÓZ]�[Á}�Ä�¬¿ÊY�Ä¯�|�Z]Ë»�¾Ê��|/¿YÂe
]�h�Z�zd�½|��]�qÊ�{Â� )�� .(»Ì�½Y�� %

CLA ��{mÌ�Ã�iPeÌ�É��Á���/]É��f¨/�Ê��,²/¿��,
pH�//�Â�y�ÁÌu�cZ//�Ê��Ä//mÂm�d//�Â³�Z//Å

f«Á�Z»Y�,d�Y|¿Ê�m�sÂ��Ì�Ã�CLA,��Ä/] ����Z/e
�  %Y�§YË��Ë,d§Z À »��iYÊ��Y{É�Á�É�¯Ì¨Ì�d

��d�Â³ÌY�ÄÀË{Â¼¿�{Zn .��Â/]�c|/��Äq��³YÉ�
f¿��{�[Â¸�»Z¿ÌY�§Y�ÄnË��CLA mÌY�§Y�Ã�Ë��

»ÊËÀ »�cÁZ¨e�Z»Y�,|]ZÊ�Y{É���[Â¸�»Z/¿�Â/]��{�
�Zy��d�Â³¡�» ��d/�Y�Ã|/�¿���Y�³ )����Á
��.( {�½Y�Z°¼Å�Á�Á)�� (�d§Z]�Ä¯�|¿{Y{�½Z�¿

f¿��{�ÄmÂm�Ã|��Ä·�d�Â³ÌY�§Y�ÄnË��t�/���
CLA m��{Ì�Ã�dz��Á�|���eÂfv»É��d]Â��
½M���ÅZ¯Ëd§Z .¤eÌÌfz���{�cY�Ê���Y|/]M�ÁÉ�

¤e�d¸��Ä]�d�Â³ÌÌ¯�e��{���/Ì�/�Y�\Ì��[�/q�|
~¤e��Y�| ]Ë��Z/]�ÄCLA �/»Ê�|/�Z] .m�/Ì�Ã�CLA 
�Y�d^�¿ÌZÅ|É��£�[�/q�/Ì���ÅZ/¯�Y���Z^/�Y���
Y�Á�Ã{Y{Ë�·�[Á}�Ä/�¬¿�Ä¿Â´ÀÌb�/Ì�Y�/§Y�Y��ZÅ|Ë��

»Ê�Ä¯�,|Å{���/»Y�¾ËY�/»Ê�����{�d/�Â³�Ä/]�|/¿YÂe
f¿ÌY�§Y�ÄnËsÂ����: CLA mÌ���Ä/]�d^/�¿�Ã�
mÌ����/e�®/�y�Ã�/»�µ�fÀ¯�Ã�É��|/Å|] .m�/Ì�Ã�

CLA ¨À»��iYÊ�Á�É�¯Ì¨Ì���d/¸��Ä/]�,d�Â³�d
Y�//§YËe��Ì//³�Ê�fz//��,²//¿���{Ê��,d//§Z]��{

�Y|]M��ÅZ¯ÉY�§Y�Á�,Ë���Z/¿�Â/]�Á�º/ �����Â^�»
Y{d///�Y�]Z///À]�,ËsÂ�///���Y�¾Z///ÅÉ �-� %�Á  

sÂ��ZÅÉ���eÓZ]CLA m��{�Ã|��¶¼°»�/Ì�,Ã�

Z]Ë¯��{��ÅZ¯�d¸��Ä]�|Ì¨Ì�[ZÀfmY�d�Â³�d
�{Â�)��.( Zf¿�Ä]�ÄmÂe�Z]Ë�µÁ|m�l����Ã{Z¨f/�Y
m��YÌÃ�ZÅÉ�YÂfv»É��/]�qÊ �/Ë���cÁZ/¨e�¾/£Á��Z
//À »Ê��Y{É��f»Y�Z//a��{�Y�Z//ÅÉ�//]�qÊ��¹Z//y

��Á�½Y��d�Â³ÌY�ÄÀË�{Zn{�¯ .Zf¿Ël��Ä]��Â]�»
]�qÊ�¬ve��{�d�Â³�¹ZyÌ��/�Zu�ª���Z/f¿�Z/]Ë�l

�¯M�Á�½Z³Á{�4YÌ�¾)�� (À^»Ê�Y��]Ë��|/��{�Ä°À
]�qÊ���Á�½Y�ÌÄmÂm��{�ÄÀZÅÉ�~¤eË�Z]�Ã|��Ä
mÌYÂfv»�Ã�É�Â��¾£Á�ËWZa�ZÌ¾�d¬]Z�»�{Â]��e
Y|¿d� .YË�Y�Ä/¯�{�Y{�{ÂmÁ�µÓ|f�Y�¾�/Ë¾���/»Y   
»Êf¿�|¿YÂeÌÓZ]�¹Zy��³Â¸³��Y|¬»�Än��{�aÌÄ )�Ä]

 ^À»�½YÂÀ�Ê��Y��YÌZÅ|É��Z^�Y�[�q (��,|/�Z]
�Â�]Ë������Á�,Ã|/��º/¯�d/�Â³�d/]Â����Y|/¬»�Ä°

]�q��Y|¬»Ê�Y�§YË��»ÊË|]Z .��{�c�Z/^��Ä/]Ë���/´
»Z´ÀÅÊ������ÅZ/¯�d/�Â³��{�d/]Â����Y|¬»�Ä¯

»ÊË|]Z�,�/]�qÊ���Y�/§Y�Ä/�ÓË��a�/Ì�/»�Y|Ê�|/À¯ .
�ÅÁ�aZÅÉ�{Ë��´¿Ì��Ä�]Y��¨À»Ê��/]Ì¾����Y|/¬»

]�q�Á�d]Â��Ê Ze�Y��Ä�ÓÌË�/»�|Ê�|/ÀÀ¯ )��.( 
ËÄf§ZZÅÉ�¬ve�/Ì��/Àr¼Å��/�Zu�ªÌ�¾��Z/f¿�Z/]Ë�l

�¯M�Á�½Z³Á{�4YÌ�¾)�� (À^»Ê�Y��]Ë���/iY�Ä¯�Ä°À
]�q�cÁZ¨f»��]ZÀ»Ê �/Ë�Á��¾/£Á��ZÉ���Á�d/]Â��

�//]�q�d^//�¿Ê�//��Á�½Y�ÌÄ//mÂm��{�ÄÀZ//ÅÉ�
f�Â³Ê��Z»M���¿��YÉ�À »Ê���d/¬]Z�»�d�Y��Y{

Y{d� .Àr¼ÅÌ��/��d/�Â³�d]Â����Y|¬»�¾Ì�ÄÀ
��{iY~¤e��Ëm�Z]�ÄÌ�ÁZ/u�Ã�É � %CLA ��cÁZ/¨e
À »Ê��Y{É�e�Z]Ì����Y�Ä/¯�,d/�Y|¿�|ÅZ/���Z/¼�/Ë�¾
Ë�Z]�Äf§ZËÄf§ZZÅÉ��Á�Á{½M )�� (À^»Ê�Y��]Ë�Ä°À

iZe�dve�Ä�Ó�¶¯�d]Â����Y|¬»Ìm��Ì�Ã�CLA 
Y{�d¬]Z�»�d§�´¿��Y�«d�.  

      Zf¿ËY�lË¬ve�¾Ì���Ä/¯�{Y{�½Z/�¿�ª��Ã{Z¨f/�Y
�Y CLA    m��{//ÌÁ�Ä//]�Ã�//Ë�//���{�Ã�ÓZ//]�sÂ�
ÁË³�ÊZÅÉ��uÊ��/��d�Â³�d§Z]Ì½Y��Á�ÄÀ��Y�
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ÆmÂe�¶]Z«��Â�]Ê�iZe�dveÌ��Y�«��Y{{.��0ÓZ¼fuY
YË¤e�¾ÌÌ�����/«YÁ�Ã|/ÀÀ¯�¥�/�»�|À�a�{�Â»�cY�
¼¿Ê|¿Â� .Àr¼ÅÌ»���¿�Ä]�¾Ê���Ä/�]Y��Ä¯�|��

¬f�»Ì¼Ê�]Ì�t���¾CLA m��{Ì���ÅZ/¯�Á�Ã�
]�qÊ������{�Y|/¿�{Â/mÁ�¡�/»�d�Â³�¹Zy�/Ë�Y��{  

   
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

������/e�¾ÌËZ/a�t�/���/�Zu�ªÌ¬veCLA ��Ã�/Ìm
�e��Z]�cY�iYÉ�]�q��ÅZ¯��{Ê����½Z/�¿�d/�Â³

{Y{ .YË�¾Ë��Á�Ã{Â/]�ÄmÂe�\·Zm�{Ây��Â¿��{�Äf§Z
¿�0Z¼¸�»Ì���]�|À»�ZÊ�]Ì»��f�Ê|�Z].  
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CLA

  
Effect of Conjugated Linoleic Acid (CLA) on Moisture and Fat Content and 

Sensory Characteristics of Meat in Broiler Chickens   

M. Alipour1, B. Navidshad2, M. Adib Moradi3 and R. Seyed Sharifi4   

Abstract 
     This study was carried out to syrvey the effects of conjugated linoleic acid (CLA) on 
chicken meat traits and sensory characteristics. The fat sources of five experimental 
treatments were: 7% soybean oil, 7% CLA, 3.5% soybean oil + 3.5% CLA; 10% palm oil; 
and a control fat free diet. These diets were used at grower (11-28 d) and finisher (29-42) 
periods. The Study was carried out as a compeletly randomized design with 5 treatments, four 
replicate consisted of 15 mixed sex chicks (Ross 308). At first 10 days of experiment all the 
chickens used a basal fat free diet. The results showed that, dietary fat type didn t have 
significant effect on chicken meat taste. unexpectfully, diets containing CLA didn t decreas 
abdominal fat pad, although reduced the chicken meat interior fat. Using CLA especially at 
7% level adversely affected some physical aspects of meat like juicy, firmness and ease of 
chewing. Nonetheless, it seems that there is no direct relationship between dietary CLA level 
and chicken meat crude fat reduction, because the lower dietary CLA concentration resulted 
to more significant reduction of fat.    

Keywords: Conjugated linoleic acid, Meat characteristics, Broiler chickens  
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