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����� :��	����  
�� ����� ���� �� ��	  ���!� ���  �"��  ��#$ �� ���%.     '(�)* +!),� 
��( 
 �-). /��0��   �)* 1)��  2�)3�

��	���� �  �4��� 2�3� �5�( 
� 0� ��6* �  ���  ����� �����.  /���� 7��8� �89�:� 7�� 0� 2�	��	����  �  �����*;�  �  ��	��)�� 

(<  �=�( 
 ���<�$ 7.
� 0� >�=�� 
 ����� ���.  

?
� 
 (�<��	 :10  
 ���<�$ 7.
� ��<6�5    �)  �0�)B ����B<���
�* '�C��( �  
 ��(�B D���� '�CE���0% �  /�� ����� 1F� �=�( ��<6�

 /<��100 <�G�( 
 ����� FID  D���
�H 7��8� 1F� I���9
�G�� 
� J���� KL$ 
��	����  I�����<6� �	 1��B ���M ��9��% (�<�. 

������	:  �5�( ><6L� �* (�( /�E� N������	����  �( ����� ���7.
� ��	  ���<)�$ 5/2 ± 3/4 
      ��)� ��	��)�� �)5�( ><)6L�

 >�=��7/4 ± 6/47 �=�( 7.
� �( 
  �5�( ><6L��	�����  ����� ���1/0 ± 3/0  >�=�� ��� ��	���� �5�( ><6L� 
4/6 ± 7/40   �) 

1�( ��%.  

�L��� 
 UV ���B:  
 ����)� ��� ��	���� 0� ��W�  �5�( D��� ��X�<B �=�( 
 ���<�$ 7.
�   ���)#	 >�=)�� Y 7��� �)�    
)#��

���6�  ��	  W�  '���* 2�3� (���� �( �M
�, �=ZM�� (
�.  

'4�
�Z* ��	��: ��	���� ����B<���
�* 0�B I�=�( I���<�$ 7.
� I����� ���.  
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 ������1��:-# 1�2      ;<�=� �� �<'� �<7*> �< ��� ?��+

 	@�A�� �-��   �
<� B��(C 6!��5 ��8 �� 1�2���� ��

��� )1( .  � �C
< � F7� ��'-� G ;���+ ;-7> �� �*���+

6# H�I%    ���<# �� ����<� 	�G� J�  �<:-#1�  �<2   �K<�� 6<# 

1��:-# 1�2 �7*>  �>��+�LM� �� 
��# .   <� /�<0 
-<�� F

 6� ��� ��#�� ��-N � F� �� ;'��� �&� O-��5	5� 1�2 

 ;-<P��#�� ���C � "G��
-2 )COOH(  <# "� 6 ;<I��  
< � 

)2 .(��  	@� J�� ��#�0 1�2  ����� ���� �� ��R�� �9�I�

�<<� "��<<5  /�<<0 1�2
-<<�� �J�7<<�� /�<<0 1�2
-<<�� 6<<#

�-�J�7��  /�0 1�2
-�� �6 �C�� 
 �# F� 1����J�7���-� 

�� 
 �# 
�0 1����C6 � ��� ����� 4 ��5 /�0 1�2
-�� �. 

� 6:2 �C	5� 1�2  6*-�� 6# /�0 
-�� ��#�� ��-N � .#��

�P =���� F5 1�2
 �-) )C-C(  ���
<'� 6#    �
<� ;<I��

  �
<-��  �
� J�7�� ��#(� /�0 
-�� 
���# �<�  ��<� )3 .(

2
-��
# ����P*� T��(9� U+�# J�7�� /�0 1� )LDL(  �

���8 .-+ ��  T2��/�% ����P*� )HDL ( �<�  
 �<�  �

6N-� ��  T��(9� �� $�5 ����P*��� 
�2� .1�2
-��  /�0

 4 ��5 �# ��V+�-LW5  �# X��1��:-# 1�2  ��N�� U+�# ��7*>

 ����1��:-# �2   J��< � ;-7> �� "�Y�<�  �<2 ������<  �   	<�� �

 �1G�<<&�  ��<<'*:+ �� �V�<<%� � �<<#���� ?��<<+ $�-*5�
<< 

�� ���C )4�5 .(  ��@�<�-) \<7Y FDA   �<9���� 1�2
-<�� 

��P��# 4 ��5 /�0  �� ��:� 6#1    ��9�<��� 1G�< � 
3��


#�� T2�� )6 .(1�2
-��  4 ��5 /�06# ��Y   �� �<!-7Y

 ��7& ^=�I_� � ���C��� 6#   
�`<��C � ��C �� �
��

  �<R� "�C
������a<�  ���� �    �<-&�!9 ;<3�8 6<� ���� �

1����# 1�2    "�C
������a<�  �
<!� �� ��R�� �<�  
<��# .

1�2
-��  4 ��5 /�0 �� .-�b:2 .<���  �<2  � �<#�0  �<2 

�9 �Y� �� "�-�� G��
-2 
��.��� 1�2  �2�-C  ��<R� 6<# 

�� 
��     
<��R 6<:-  $�<9 6# �2�-C .��� �&�8 .�� �� 6�

      � 1��C
< �� T��(<9� O7<� �<�� .<�� � �
<� ;�
75  .<��

�� ���C 6-`I5 �Y �� .-�b:2 � .<���  1�<2   �� �2�<-C

�# 6*8��  1��
c� (-  �����1�2
-�� 4 ��5 /�0   
<-&�5

�� ���C )8�7.(  �� �'� � ��-8 .����#�0 1�2  	�G� 	@�

 �������� 1�2� �#��R 1�-���� 
��#.  1��8 .��� .��

 ��=�# ����c�1�2
-��  J�7�� /�0��  
<��# .   "�(<-� .<��

��
8 59%    "� �� ��<R�� /�<0 1�2
-<�� ;� ��  �<�� .

   
-<<�� F���h�<<�� X��i�<<�� 6<<# J�7<<�� /�<<0 1�2
-<<��

)18:0C (   $�<� ����<P*� lm� T��(9� U+�# �<�  
< ��C 

)9 .( 6� �
� ���� "��  �
!�� F�G�&�-�
-)� ^�!&�m� ��

��<<:�8� T��(<<9� "�(<<-� 1��<<:-# 1�<<2 �<<>��+ �<<7*>  �<<#

�#�0 1�2  � �(-� �� ���-# 4 ��5   1�� �� 6<� �<�� �-LW<5 

 �� �n�.-h5��)�o-& �2 T-) ��-#  �<�  ��<� )10 .( ��  ��<�

1999 FDA ��:  $V+��  4 ��5 /�0 1�2
-�� "�(-� 6�

 ��<� p�� ����� ���� OP0�# �� 
��# )11 .(  ^�<!&�m� ��

   q�<<I� .-<<# �<<7i� 6<m#�� (<<-  1�
<<!�� F�G�&�-�
<-)�

�# J�7�� �� 4 ��5 /�0 1�2
-�� 1��:-# 1�2 *>�>��+ �7 

��� �
� B��(C )12 .( T2��5   1G�< � �9���� 1
3��

  ��
<8 T2�� U+�# J�7�� /�0 1�2
-�� ��42   1
<3��

"�(-� �� 1��:-# 1�2 �>��+ �7*> �� ���� �
� 8 6� �&�

�m% "�(-� T2�� 1��:-# 1�2 �>��+ �7*>  1��#2  
3��

 �9���� �� �--r5�#�0 1�2  4 ��553    �<�� ���<# 
<3�� 

)13 .(�5  J�7<�� /�0 1�2
-�� s��!5 6� ��� �
� 6-3

 �# 4 ��5 �.��� 1�2   /�<0 1�2
-�� �� ����� J�7<���-� 

 6# V�#� ��:�8� T2�� �� 6 �C�� 
 �# F� �# 1��<:-#  1�<2 

�>��+ �7*>    �<#�0 q�<I� "�(-� T2�� �� �5�LM� ��-P#

��# 
2��% )14 .(�#�0 1�2 .-h5��)�o-& "�(-� �4 ��5 a � 

����P*� LDL "�% �� �� �� T��(9�    6<� 
<�2� t=�<:�8� 

6# ��Y =�# �� �7*> 1��:-# �m% ;c�P� �� ��#. �#�0 1�2 

 ?��<<+ ����<<�� �� /�<<@�&� ��<<N�� U<<+�# .-<<�b:2 4 ��<<5

�� � 
 ��     uV<) ��<N�� �� (<-  ��� .<�� ��    � �<#�0 1�<2

��
P � A�    T<c  O<*> � �<% 1�2  
< ��� )15�16 .(  6<7 �

$� 6-8�  �� ��-%v �#�0  
�`��C�� 
��#.    �� (<-  6<7 �

     ^�<���(C 6<� 
<�0�2 ���� ��#��<� ���2 1����� 1(o��
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  T2�<� 6���C 6# �7P  "� q�I� 6� ��� "� �� ���8

(R 	2 ��# ��� 6�9��X .��� �2  ��#�0 1�2  �� �n!# �9�I�

���� �%  �<2  �<�  
<��# )17 .( �� �<���#  ���<2    1�� �<# 6<�

.��� 1�2 �9�C ^��3 ����# �� 
��R 6� ���� "��  w���  6

 1��81�2
-�� ��� ���# 1���� �n� /�0.    6<# 6<R�5 �#

 ���� �� 67 � � � ��-8 .��� q�I�.��� 1�2  	� � ����

 1��&� ���� �� "�
� ^�+VY� "��#1�2
-��    .<�� /�<0

  ���<� �� x-�� ^�r-*75 �*+ 6# .-�b:2 �������9 J�  ��

   �<# �<@ � �n� ��L� 1��<:-#  1�<2   <>��+ �<7*> �)18(  .<�� �

 1��&� �#����� ��y�� 6# 6!&�m�1�2
-��    4 ��<5 � /�<0

     "��<��& "��<�� �9�<I� 6<7 � � � ��-8 .��� �� ��R��

�9�C ^��3.  

?
� 
 (�<��	  

   �`-<3�5 B�� 6<<# 6<!&�m� .<��   1�� �<# �15  6<< �: 

 67 � � � ��-8 .���)10    � .<��� 6< �: 5   6<7 � 6< �:  (

�9�C $�N � "���� �� �
� 
-&�5. 6 �:  �2 6# ��Y   �9��<I5

 
-&�5 (���� ��)�2����� � ����+ ( ��"����@� 1�2  "����

 1�& 
�`��C ��K  �� � "����&x:R 1��� 
�. 6 �:  �2  4)

 ��x:R 1��� 6# ^��3 tV��� ;�����    ��<��� ���<������ 6#

   z<��5 � 
 
<� ���� ��c� � ���� � ��� � ��!� ����� ����

 
<�� AOCS )American Oil Chemists Society (  ;<-��

 ����1�2
-��  �� ��R�� /�06 �:  �2 � � ��-8 .��� 1


 
� 6-@5 67 �.       � "�� 	<2 6<# �� 4<) 6<� O<-5�5 .�
#

 "��� �%���'�6 �:  �2   6< �:  �2 �� $�C F� 6�<����#  �

      ;<c��� T��<��� 6<&�& F<� "��� 6<# �����) �o-) z��5


���C.  4o�7 �*-� ��-& "� �V8 �2 � "�(2  �<*-�  �<�-& 

  � 
<� 6�P# 	'_� 6&�& /�� � ���(9� "� 6# �&� ��� 
��)

      B�<R 1��<� .<# "��� T��<��� 6<&�& � ��� 	2 6# /�%

55-50  6R���� �� ���C    ^
<� 6<#15    ���� ���<> 6<c->�


�.  �� 4)15       ^
<� 6<# T��<��� 6<&�& 6<c->�5   6<c->�

���� 6# \��(5 1��# ���� ��9 �� � 6���� 6�  .���  ��<C ��


� ���`��� �9��C�5�����.      ��<*_� �� ���`�<�� �<# 4o<�

 �� 6� /�0 
-�� ���
 �����y*�  1�<2    6�%�<� {a<��

     /�<0 
-<�� 
<3�� � 
<� 	�� "�-���7-&�� ��_�� 
�

 6 �:  �� ��R�����
 � 1�-C  
<�.     6< �:  �<2 1��<#3   ��<#

 ���@  
3�� � �
� $�N � ?�9 ;8���6# ^��3  .-� �-�3 

B��(C �
+ 
�.   

 ))� K�))[�� \���))�  0�))B '�C�))�( ���))  '�

����B<���
�*: 

 ������ 6 �a��C 6-&�� 1���190  6R�� �� �<�  ���<C� 

   6< �a��C ����<�� � ���) 1���215   6<R�� �� �<�  ���<C �

 ����<<�� 6<< �a��C � �<<��) 1�<<�� �� 1��C
<< �� "�<<��10 

 ��� T��(9� �+�� �6c->�5/1 6R�� �� �� ���C  �6c->� ��

�'5� 1��� ��250  6R���� ��  ���<C   \<��(5 1�<�� �250 

 6R���� �� ���C   ����<�� 6<# \��(5 	N8 1���� �7P  �

100/1 ;��8 ��C ���9 �8/0  �<*-�  �<��    	<N8 �6<c->� ��

 \��(51 ��-&��'-� ��# )19(.  

     
-<�� �<2 �� ;<3�8 ��<-!� q��_ � ���:2 6# .-� �-�

  
<3�� .-�b:2 /�0 1�2
-<��     
<3�� � J�7<�� /�<0

�2
-��1  �� 4 ��5 /�015  �� ���`��� �# 6 �: $�   ��(<9� 

1����SPSS  6# ^��3 
� 6}��� B��(C. 

����� �	  

�# 
��� w���  ��� 6# �
�� ;��9��) 1�2
-��  /�<0 

�� .��� � ��-8 ��� O-5�5 6# ��# 
-��  F<-�&��-& 7/0± 

26/1� 
-��  F-h&��-&7/0± 28/2 
-<�� �   F<-h&��5/2 ± 

1/29� 
-��  ���h�<�� F16/1 ± 25/8�  
-<��  F�
-<���� 

05/0± 14/0 F-�-:&�)
-<<<<�� �9/3 ± 63/23� 
-<<<<�� 

 F<<<-h&��-:&�)4/0 ± 7/0� F-h&��<<<P��� 
-<<<�� 4/1 ± 

75/3� 
-��  F-�<P��� 8/1 ± 5/11 
-<�� �  F<���& 2 ± 

18/4 4 ��<<5 �  F<<-h&��-&  
-<<�� 3/1 ± 28/5 4 ��<<5 � 

F�
<<-}=�  
-<<��05/0± 14/0 $�<<C �� 100 $�<<C ��<<# � 

��);��9 1�2
-�� /�0 �� 67 � .�
#  ̂ ��<3  ��<#   
-<��

 F-�&��-&6/0± 98/0� 
-��  F-h&��-&7/0 ± 7/1 
-<�� � 

F-h&�� 8/5 ± 44�  
-<��   F���h�<��5/5 ± 3/17�  
-<�� 
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F�
-���� 0 ± 1/0� F-�-:&�)
-�� 8/0± 28/17�  
-<�� 

 F-h&��-:&�)1 ± 1/2�  
-<��  F-h&��<P��� 6/0± 16/1� 


-<<�� ����<<P-F 1± 5/4� 
-<<�� F<<���& 5/0± 06/1� 

4 ��5 F-h&��-&  
-<�� 05/0 ± 16/0 4 ��<5 �  F�
<-}=� 


-�� 05/0 ± 16/0 $�C �� 100 $�C ��# .w���  .-�b:2 

"�<<�  ��� 6<<� .<<��� 1�<<2 � ��<<-8  1����7/4 ± 6/47 

J�:N� 
3�� 1�2
-�� /�0 J�7�� � 5/2 ± 3/4 J�:N� 


3�� 1�2
-�� /�0 4 ��5  
��<P2 �  6< �:   �<21  6<7 � 

1��8 4/6 ± 7/40 J�:N� 
3�� 1�2
-�� /�0  � J�7��

 .-�b:21/0± 3/0 J�:N� 
3�� 1�2
-�� /�0 4 ��5 

���# � "�(-� J�:N� 1�2
-��  /�<0  J�7<�� �  4 ��<5 �� 

.��� � ��-8 9/3 ± 9/51 
3�� � ��   6<7 �5/6 ± 9/40 


3�� �� 
��#.  

 
 UV �L��� ���B  

1��:-# 1�2 �� �>��+ � �7*>  ;*+��� xA�� �-��  �� �

  �< ��� ?��+ �� ���*'����5� ��N�� �# 6� ��� �C���9� ���

 "� �9��-) ���R� 6# �� 
�� .   6<� �m���<� �--r5 �2  6<#

   1�<<5 �����<<P*� lm<<� T2�<<� O<<R�� 
<< ���# 1�<<_ 

*C
��-<<<P-  �� �<<<� ��<<<� �:<<<�V) 
<<<� �� �<<<�� ^��v �

"�-��
-P�� C-LDL 1�-C�*R  <��
 � �<�  < ��5  
<�� �� 


 "��<<<���5� �9�<<<�-) �-<<<�� �� 1�-C�<<<*R � ���*'<<<�

1��:-# 1�2 
��# 6���� Tc  �>��+ �7*> . "��  ^�!&�m�

�� 
2� C-LDL     �<���c� U<+�# 
-<�� F-h&�� �� ���C-

LDL  "�-��
-P�� ;#�c� �� �<�  ��<� )20 .( .<���  1�<2 

  J�7<�� /�0 1�2
-�� �� ��=�# "�(-� 1��8 ����# ����

  <-  �<<*7> ^�<<!&�m� �� 6<<� 
< ��# ( z<<��5 6<<� � .-5��<<�

"���':2  ��# 6�9�C ^��3   J�7<�� /�<0 1�2
-�� "�(-�

 ��
8 ��59  
3�������#   �<�� �
<���C  6<�   \<-c_5 ��

    �� 6<� ��<# ��<�-# �
� $�N � "����& "���� �� 6� �~�8

 "�(-� "�1�2
-��   � ��<-8 .��� �� J�7�� /�07/4 ± 

6/47  �� � 
<<3��6<< �:  �<<2 6<<7 � 14/6 ± 7/40  
<<3��
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Abstract 

Background: Trans fatty acids are known as the most harmful type of dietary fats. Food and Drug 

Administration (FAD) has announced that TFAs consumption should be reduced to less than 1% of 

energy consumption. The aim of this study was to compare the amount of fatty acids with emphasis 

on trans fatty acids of ghee (animal oil) and tail sheep.  

Materials and Methods: 10 samples of ghee and 5 samples of tail sheep were transformed into 

methyl ester and analysis of fatty acid methyl esters were performed by gas chromatography (GC) 

with 100 meter capillary column and flame ionization detector (1µ lit injected to GC). 

Results: Results show that total trans fatty acid in tail sheep samples were 4.3 ± 2.5 and total 

saturated fatty acid were 47.6 ± 4.7 g/100g fat,  and in ghee oil samples were 0.3 ± 0.1 and 40.7 ± 

6.4 g/100g fat, respectively. 

Conclusion: Ghee and tail sheep contains high percentage of saturated fatty acids including trans 

and saturated fatty acids. Therefore, people who consume these foods may put themselves at 

elevated risk of cardiovascular disease. 

Keywords: Trans fatty acids, Ghee, Tail sheep, Gas chromatography. 

 
*Citation: Hedayatifar R. Evaluation the rate of trans fatty acids isomers in ghee and tail sheep consumption in Lorestan. 

Yafte. 2017; 19(2): 1-8. 

 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 y

af
te

.lu
m

s.
ac

.ir
 o

n 
20

24
-0

4-
24

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               8 / 8

http://yafte.lums.ac.ir/article-1-2538-en.html
http://www.tcpdf.org

