
 ����� � ����	 
��
  /

  �������
1390

  /
���� ���

 /
 �����

3 
                                 

 
                          

 
 

                                                                              
 

  
Food Technology &

 N
utrition / Sum

m
er  2011 / Vol. 8 /  N

o. 3
  

 

64 

g()� C! ���(d(;�R3� 	�C�4* ?C����� � 	���(38� 	7�# &�(-��� 	�C4� 
 A(2;�� �;�� 

 
 
 

!�C 	��.;� A(3* 4(��*a ( 9�4���� !��* A(3* ��)�b 

 
 

  a
  ����� ����� � !�"# $��F �����	�� ( A���� (���9� (���9� ���� (��-�� ��./ $�0&'�� 

  b A���� (��&� (��&� �����M $�0&'�� (:.���&
 $�%&'�� (����� ����� � !�"# $��F ��	�� 
 
 

���*� �M���� [���, :1388/2/19                                                                          ���*� o���8 [���, :1388/12/22 

$�(/H 
���'�:            �	'/ �9> �	�� �
 ��	E� �	E�n���� )��
�, .� ����F ����g���1EM  A���E
�       �� :��@ �*; 9�' �	5'�2� :��  �'�3  .  ��� ��

     ���*, )��s� �;�? �@ )��
�, <��             �� ��
 �@ ����� :�� A���E
� �	'/ �@ $��2� }���� �F���
      �E�'�%� k��; .� ��� �'��     ��z' $7�� :��
    �� ����E
��8 ���%���� ��� ���],    6�
�� )�3 ��'��,       ���� 6��
 �� A������E
� �,� :��  .      )����=? �@��.�� 6��78 <�� .� e��

�� ��1��F �'� �@�� ���� A��E
��M �� ����g���1EM l��'� �?�@ �,���� :�����8 � �'���E
� �	'/ �3�@ . 
  Z�C � !��� ��:                     (<���
 B���,�1EM B��3 ����g���1EM l��'� �?�@ �,���� :�����8 � �'���E
� �	'/ )����=? 6��78 <�� �� 

                       ���� �2�E'� o�� �@ (a�@ :����� �� <�j��� ���, X�+� �� �20�� �
�3 .� $�3 :�����? P���,�1EM ���� � <��/ R�'�,� B���,�1EM
�M�F ���� �@��.�� .A/ �,���� :�����8 Lg� ����F ���+� ����'�	�� ���m <��5, k��; .� �� . 

�7���  ��:          �
 ��� A�&' $�3 !�\'� )�&���./   A��� ��3              ��� $��@ �F���
�����8 ����? ���M P���,�1EM ���� (6���./ ���� ��,�1EM
�� A�&' �1�5m �'���E
� �	'/ )��s� <��/ R�'�,� B���,�1EM � <���
 B���,�1EM ���� . 

��(7� ?4(^  :�	'/ )����=? �z"� �� <��/ R�'�,� B���,�1EM � <���
 B���,�1EM �'���E
�  ���� :��0/04       � �_�� �y
��_� ����
�� 6��
 $���+� <�� .� b��? �@��  .<���8 :����� �� <��/ R�'�,� B���,�1EM �'���E
� �	'/ ����5M       �_�� <���_
 B���,�1EM .� 6�@ �,

�� �	��
 :�	&�@ )�3 �@ <��/ R�'�,� B���,�1EM ����5M .� ��� 6��9M� �@ ��� ��3 .      <_���
 B���,�1E_M ����'�	�� ���m �0�� )��# �@
��9@ ��� <��/ R�'�,� B���,�1EM .� �, . 

$j�� ?�(�8 ?��: �'���E
� �	'/ ����5M (<��/ R�'�,� B���,�1EM (���� P���,�1EM (<���
 B���,�1EM (<�j��� ���,  
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     ���'� 
                                                        �_	_E�n�_�_�_� )��
�, .� ����F ����g���1EM

                       �	'/ �9> �	�� �
 ��	E�         A���E
�             �	5'�2� :��1          9_�'
            �� :��@ �*;      �'�3     .                                        �_@ (`_��_? :����g���1EM

                        A��F ���E@ �'��9M� A���#                           $�	'�E�
 ��� ��	E� �2��
  A/                  ����� �2�� �@ ��             �� �m�# :�,     ��3   .                <_�_	_E�  

                                                            �� $�_	_'�E�
 l��'� A��� �� �� ��@��
 <��	&�@ ����
               <��� :.�������8       :��      �
���?                        ���_� :��� � �	3��

70-50      ����                           �_�� �_�g���1EM   .                  R�_"_+_�              :�_�
      }                  `��? ����*, :��g���1EM   )      ����100        ����     <�	E�   (

                 �'��E
��M k��; .�        A��
     <�	E�                    �� ��� <	�� X��,
                  �� B��� R�t]� :���      �'�3     .             �� )���� ���F        A��,

     <�	E�                                                ��_h� �� A����%�1��	�� L'��, o�� �@ ��
                                    X��, b��]	�� o�� �@ �� ��.�g���1EMCO2           ��_M

          ��� �'��+@                                           .� ��_3�� )��� <�� �� �
 ��
 :.��
         B���,�1EM                    �_� <_���
                  ��_3   )Pokorny et al., 

2001  .( 
        <�	E�                                   }                     ���_� :��_=_+_'� ��_; �@ ����*, ����

               �� ���� $��1	��                                                )��_� �_@ )�_��� �?�@ ��� ���F
            P2' �@ v�"]�               !��'��/ :��      ����                �m�# P���,�1EM

  ��     ��3     .             ���� ��@��
     <�	E�                  :�_�                              9_�_' �_��_�_F
     A�%��                       A/ ��1�
 ��� ��� ���8                   }              �_@ �__E' ����2# ��
     <�	E�            <���8 ����        ��� �,     .        �], $��.                    �_�_� ��� ���  

    .�                    �"# �
 ������g���1EM                                      �� �_,a�_@ �_2�� ���
           �@ �E��*�     <�	E�       :��         �� (����F                               ��_�_8 ��@��
 �'��,

     ��
 )Pokorny et al., 2001  .( 
                            l�' .� �5�; :����g���1EML            ��� � $��@           <_��,
  A/               .� ��,��# ��     :               R�'�,� R��,�1EM        <��/   )                  <_�_��_1_�   (   (

         B���,�1EM         <���
   )      <�	�E�   (           B���,�1EM (      <���     �         �_���
         P���,�1EM     .                                        ��_+� .� �0��%� �@ ����g���1EM )��1,

                                                                �_@ $�_3 �_�_1��	�� �d� $��F l�' �@ (�'�2	?��
                          ��5��� {�� :������ � )�1EM                           v�_@�_�  �  :��

  ��     ��3     .                                 �1�/ �'�2	?�� ��+� .� ����g���1EM            P_�,�8
                                                                                              �__d_� �_�_� � �__d� 6]@ �� :���� � $��@

  ��                   �_�_3�@   )Belitz, 1999; Demman, 1999; 
Fennema, 1996  .( 

                            }                   :��g�� :����E
��8����� �@ aa�2	�� ����g���1EM
               A/ � $��� 6�
��                                                   �_�_� �_E_�_'�_%� k��; .� �� ��

                                 �	'/ ����5M � $��
 ���], ���%����                      �� �� �'���E
�
              �� 6��9M� �@��      ����     .      <�� .�                             �_@ �� ����g���1EM ��

                   6�
�� <	?��'� ��?�,                                         �_�_s�_, A������E
� �,� :��
          �'��� �y�     .                                        $��_F P� :��� :����g���1EM ���2,

                   B���,�1EM ��z' <��/        R�'�,�                  B���,�1EM � <��/           <_���
                  �� B2# k��; <�� .�      ���
     .                             :��_� :�_���g���1EM

                             R�5M <����� �@ �E��*� �� ().�                     �_� �_,                    �_�_3�_@   .
                                                    � $��� 6�
�� ����E
��8����� �@ <���
 B���,�1EM
                                                )�_*	&� .� �%� ����, �3�@ �E�'�%� P� k��; .�

         B�E
��	�'2                            ��E
� <��/ B�	� :�, !�' �@3    ��       ���2'   .
       $���/�M                                                                   �_��_%_���� �_�_� 6_�_
�� .� �3�' :��

                        �@ <��/ R�'�,� B���,�1EM                               <_�_2�� (����E
��8�����4  
         �� $����'      �'�3     .           $���/�M �	�                                  A�_�_���_�_E
� :��

                              �	'/ ����5M :���� (����g���1EM                                    B_@�_� �_'��_�_E
�
           ��	E� ��>�,     .             R�y� A���# �@                       ��E
� <��/ B�	� :�,

                     B���,�1EM <	E%3 .� �
                                                �_"2_� �_s� �� <_�_��

                           �� B��� ����E
��8 ��,���E
�                      �	E�n���� �s� (��3

                                R��M�
�, �@ �d@�� �� :���. ���E@                ���� �_�     .            �_��_F
                     ��9'/ ��s�, �+, )����                                 �_���g���1EM (.�g���1EM :��

           �� 9�������      �'�3     .                           �; �� {�� :������ A�3 ��>
                                                                       �_@ !�_��_� �_,�__�_
�, ����, �@ �\�� 9�������

                �� ��g���1EM�9��     ��3     .           �	'/ ����5M                             <_�� �_'��_�E
�
                                                     �_���5M ��� $��@ ����� :����g���1EM �@�&� )��
�,

                   �'��� :�,a�@ �+d� )Pokorny et al., 2001  .( 
                                                �'���E
� �	'/ �s� �@ �d@�� �� �0�� �E�'�%� P�

                                              (:���� :����g���1EM $7�� �@ (����g���1EM        {�_>
        A�� A��
             �� :9"M :��      �3�@     .                     .� ������ P���,�1EM

               A�� �@ k��; <��                                    � $��
 L%"g2
 ��\�� :9"M :��
         P2' ����,                                                    �_� $9_�_'�_� �_�_� :�_�                                                                �_�_��_2_'

 )Jewell and Nawar, 1980; Pokorny et al., 
2001; Segawa et al., 1994; Tai et al., 

1974  .( 
                                               l��'� �?�@ �'���E
� �	'/ ����5M k�*+, <�� ��

                                                     �_�_1��F �'� �@�� ���� A��E
��M �� ����g���1EM
                      �M�F ���� �@��.�� ����     .                     �@�� �%��� �@ �>�, �@       :��

                                                  4_�_5m �5�; :�� A���E
� �	'/ ��+� .� �'����
                       A/ .� $��1	�� ��� ��	E�                               �_��8 X�+� P� A���# �@ ��

                                                       �_��_�_� ���E@ �'���E
� �	'/ ����5M �@��.�� ��>
  ��      �3�@   )Belitz, 1999  .( 
 

          Z�C � !���    �� 
                                                              �_@ v�_@�_� k_�*+, <�� �� $��1	�� ���� �'�

-1  Preventive Antioxidants          -2 Nitroxy1 
3- Trimethylamine oxide         4- Imine 

C�/�� � !�C 	��.;� A(3* 4(�� 
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                      �� ���"@ ��7' A���1��F                  .� 6�@ �
 �3�@50        ����
                                      �_� B_�%&, �� A���� ���@ ��52>            �_��   .               �_�_>

                                                    (P_&? A��_
 {�u o�� .� �'� �@�� b��]	��  
                                                            ���� $�_�_�_
 �_�], $�0	�� �@ �-? X���3 �+,  

   )      :���80            �	'�� �>��                          )�_� �@ ���F2                �_#�_�   (
          �3 $��1	�� ) Ünsal and Yanlic, 2005; Ünsal

and Aktas, 2003    .(                               � ���, A��
 �'��E
��M ��>
                                                :�_�F A��E
��M o�� .� (���� A��E
��M :.����>

3       �"���                            :����� �� <	�� R-� �@ :�25   (15             �5  
          �	'�� �>��                      ����F $��1	�� ���F )           (��������1385  .( 

                                                 !��_�_� A��E
��M ����2�3�%�9�M )����=?
                     {�u �d*' B��3 (���,   )AOAC,920.157   (         L��'� (

                                            :�___	___��___	___
��___M�   )AOAC,921.08                                               (
 ) Firestone,1990   (                    :�_� L��'� (   )AOCS,Cd 

1c-85   (                             �_'�_@�_� L��'� (   )AOCS, Cd 3-25   (   (
                         �_�_E
��8 L��'�   )AOCS,Cd 8-53   (                   L_��_'� (

       :���� )AOCS,Cd 3d-63   ) ( Firestone,1994 (
                                   A������E
� �@��@ �� ����*� A��. (   )                  �_"� ����'�	��

       $��233734     (                                          o�� �_@ {�_� :������ ��
�, �
GC       ),28.060    AOAC    )(Firestone,1990   (

           ����F <��5, . 
                                                    �_��_	_E��_
 ���_8 6��78 <�� ��1             �2-  
  :�              B�Y�	�2��8–sn-          ��E�"F-3-                        �@ <��/ R�'�,��1EM

            �	E@ R���MC37H74NO8P            ���� !�> (g96/691   (
               ���	E��
 ���81     �2-      :�            B�Y�	�2��8-Sn-             ��_E�"F

-3-                                   �_	_E@ R���M �@ <���
�1EMC40H80NO8P   (
          ���� !�>g04/734             o�� �@ �
TLC            � :.����>

                                                     �_��_	_E��_
 ���_8 (��� $�3 `�"],1             �2-
  :�            B�Y�	�2��8-sn-      ��E�"F-3-                                �_@ �_��_� )�1EM

                    �_	_E@ R���M    C35H69O8P Na+                             �_��_� !�_> (
648/89                         �_
�3 )a�=+� .� (Sigma                      �_�_�_,

     ����F   . 
                                                  �_� �_'��_�E
� �	'/ )����=? ����@ ��>

                      �z"� �� :��,�1EM ��
�,       :��mg/L100       (mg/
L400     �mg/L    800                          ���, !���� A��E
��M �@   )         �_��,

      <�j���     (                                               �� �_2�E'� o�� �@ ��*�� $��� � �3 �M�m�
      :���150            �	'�� �>��                    ����F <��5, ���F   )              ����_'�	��

           $��23 �"�3734 ( . 
                           �,���� :�����8 �@��.�� ��>1                          :�_��_�_,�_1EM (

                     �z"� �� 6���./ ����0/04        ����   )    �'.�   /       �_2\�   (

                            �_'�3 w�*", <�j��� ���, �@     .                                     ��_*_�� A�_�. L_g_�2  
     �'�2'                              :��� �� �� ($�3 �����8 :��130(120       �150  

          �	'�� �>��                                   �_2_�_E'� o�� �@ ���F   )Metrohm  
     R��743     (             ����F <��5,   )                                         $��_2_3 �_"_� ����'�	��
3734 ( .   

                                                   ��_*�� $��� B@�*� �� )���� �>�� )����^, ����2'
                                                          �_��_�_g_���1EM � ���3 �'�2' :��@ �'�F��> ��; �@

     ��� 3 �     .                   ��+�� A��
 �d? :��@                         B_��_, .� (���2'
                                   ����F $��1	�� A��. ��+� �� �2	���0�     .                   T�_�� �_@

                                                    �_� :�.� �_@ ��*�� $��� (�d? ��+��10               �_>��
     �	'��                                               ��_�8 6��
 ���5� ���m �@ (��� 6��9M� ���F

  ��                                          ����'�	�� ���m A���# �+, ��2
 <�� �
 ��
3  
                                    �M�F ���� ���+� ���� ��+�� :�� .�   )              (o�_��_M

1382    .( 
Y/X   =                ����'�	�� ���m )Qs  .( 

      X/Y    =      ��	
�M Q10 
    �
X     �Y                     .� ��,��# ��,�, �@ : 

=X                     :��� �� ��*�� $���T 
=Y                   :��� �� ��*�� $��� T+10   

 
                   �� )�&���./ !�2,3       }                          --_��_
 q�; ���� �� (���%,

                                                       o��9_F <_�_0'��� )��� �@ � $�3 !�\'� �M��=,
       �'����F     .    $���                                                ��9_M� !�_' X��, $��/ ��� �@ :��
       :���/SPSS                 <�0'��� � 9���'/                             A�_�./ .� $��1	�� �@ ��

         ����� ���                         �'����F �E��*� <%'�� :� . 
 

     �7���    �� 
-                                      A(2;�� �;�� 	��(�(E � 	/�F(� &�(-��� 

          R��> ��1                     A��./ .� B��� c��	'                � �%�9�M :��
         ����2�3             ���� A��E
��M                .� $�3 b��]	��      �@��        �'�

             ��� $�3 �Y���     .    A�2�                               �_� $�_��_&� �
 ��;              ��_3
                       <�j��� ���, :�� L��'�51/6                                :�_�� �� � ���5  

          �	'�� �>��                }             �_� �_��� --��
 ���F                �_3�_@     .             L_��_'�
                                                     A�_&' 9�' <�j��� ���, <���8 :���� L��'� � ��E
��8
                                             A��E
��M B���� �; A/ ����� :.�� $���/ $����

       �� :��F      �3�@     .         R��> ��2                            {�_� :������ ��
�,
                                               �_�� $�_3 �Y��� <�j��� ���, $���� B�%&,     .             ���_*_�

                   P�j��� ���� �����   )46/68          (%                      �_
 ���E@ ����*� �
                                     �� p#�@ P������� ���� � P�j����� ����                    �_
 ��_3

                                                     �_@�_�.�� ��> ���8 X�+� P� A���# �@ <�j��� ���,

g()� C! ���(d(;�R3� 	�C�4* ?C����� � 	���(38� 	7�# &�(-��� 	�C4�  A(2;�� �;�� 

-1  Carry Through Properties        2- Induction Period 
3- Standard Coefficient         
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    �@0/04                               �@ ��*�� $��� R�; (����0/42                    6_��9_M�

                   �z"� �� ��� �	M��0/08                                         ��_*_�� $��� R�_; (����
                 }      �@ � �	M�� 6��
 ����\�0/31                ��� $���� �#�� . 

                                   ~_�� P���,�1EM ���� �@ v�,�� ��                             �_s� �_'�_F
                       �&' $���&� �F���
�����8     .                           .� $��1	�� �
 :��; �@

                             �_z"� �� �� ��
�, <��0/08             �0/04       (0/01  
                                                      �__E' <�j��� ���, ��*�� $��� R�; �� :���^, ����

                        ��%' ��\�� ���3 �'�2' �@     .           T��� <�� �@         �_�               A��_,
          �\�	' <���                       A��� �� �
 ��
 :��F3                       ���_� ��,�1EM

                                                                         �_�_��_? �_��_M P_��_�_,�_1_EM ���� (6���./
    �	'/                                                                       � <_�_��_
 B_��_�_,�_1_EM ��� $��@ �'���E
�

                                                 �1�5m �'���E
� �	'/ )��s� <��/ R�'�,� B���,�1EM
       �� A�&'                                  �_@�&� �z"� �� �
 :��; �@ ����       )0/04  

    ����   (                                            <_���
 B���,�1EM �� ��*�� $��� R�; (3/28  
                                  <��/ R�'�,� B���,�1EM �� � �@��@3/5                       .� �	2
 �@��@

           �� R��M�
�,      �3�@ . 
     A�2�                R��> �� �
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Abstract 
 
Introduction: Phospholipids, might be regarded as preventive antioxidant and some might 
exhibit synergistic effects on the oil stability. It is the aim of this research work to examine 
the antioxidant and carry through properties of some phospholipids in fractionated sheep tail 
fat, the olein fraction. 
Materials and Methods: In this research work , antioxidant activitiy of some phosphatides 
namely phosphatidyl choline, phosphatidyl ethanolamine and phosphatidic acid (Sigma 
Chemical Company) were studied in mutton tallow, the olein fraction at 150°C, by induction 
period measurements. Rancimat apparatus was employed as a mean to evaluate the induction 
periods of the samples. Carry- through properties of selected phospholipids was calculated 
by detection of Standard Coefficient. 
Results: The results showed that the addition of phosphatidyl choline and phosphatidyl 
ethanolamine slightly increased the oxidative stability of tallow olein while phosphatidic 
acid showed no antioxidant effect.  
Conclusion: Antioxidant activity of phosphatidyl ethanolamine was more than phosphatidyl 
choline at low temperatures. Antioxidant activity of phosphatidyl ethanolamine decreased 
faster than phosphatidyl choline as the temperature was increased. Therefore Standard 
Coefficient of phosphatidyl choline is greater than phosphatidyl ethanolamine. 

Keywords: Antioxidant Activity, Tallow Olein, Phosphatidyl Choline, Phosphatidyl 
Ethanolamine, Phosphatidic Acid. 
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