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���? 8�?��? ��
���	
� <� �5�<6 �5�M %�
(��� .!����    �����  �? 8
�=� G�
��& ��[�� ST	� �R?  ���5� S. europaeae 58/18% �5? �	!") 1.(  k5������& 11  !����  Y��b �� 
���? `�O	�I 8
�!��� Y�b S�� ��5�  F��[��  !�   ��7 8	
c G�I !��� Y�b k
= � `�
  K��5M !���& K����M
I !���& K��
B��� !���& K��A���� !��� 	 K�!� ��6  !���� 	 	� !��� Y�b K� k
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   K��BM5���M
I  !����& K�BM	� !��� 	 �
Eb !���  Y��b  !��b  k
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�
� -K�BM5��M !���& 
(M6 -K��M5��M !��� 	 K��
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I�K�� !���  
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���? ��5� H. strobilaceum  �
��� ���  ��7 ��[�� ST	� �R? S�� ��5� 28/9%  H���  �	!�") 1.( �� k5���& 12 !��� Y�b �� 
���? \�7�� 8
�!��� Y�b S�� ��5� F��[� !  �7 8	
c �IG  !����  Y��b  k
=� � `�
  K��5M !���&  K�����M
I  !����&  K��
B����  !����& K��A���� !��� 	 K�!� ��6 !��� 	 �� !��� Y�b K� k
=�� ���T `�
��  K���BM5���M
I !�����& K���BM	� !����� 	 K�BM5�A���� !��� 	 �
Eb !���  Y��b  !��b  k
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  K�BM5��M !���& 
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�!����  Y��b  k
=� ���T K�BM5��M !��� 	 K�BM	� !���&  ��? \�����  
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I�K��  !����  
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���.!�� 
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 �� !�����  ����5� �R��?S. europaeae ������? 
�.! 
? 8
�!���  K��BM5���M
I k
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�  &2     353  C(!� 1- /-7"�-� !%0� ( E-.�; �, /�(0 0F2 ?")� �, Salicornia europaeae (Halocnemum strobilaceum �-G��  ���"  S. europaeae  H. strobilaceum  /�(0  Oil  58/18  a 28/9 b lauric acid  C12:0  35/1  b 22/2 a merisitic acid  C14:0  17/0 a 03/0 a myristoleic acid  C14:1n5 00/0 b 19/0 a palmitic acid  C16:0  39/11 a 03/9 b palmitoleic acid  C16:1n7  27/0 b 43/0 a stearic acid  C18:0  40/1 b 32/3 a oleic acid  C18:1n9 75/24 b 03/26 a linoleic acid  C18:2n6cis 02/56 a 76/54 b α-linolenic acid  C18:3n3 05/3 a 07/2 b 
γ-linoleic acid  C18:3n6 47/0 a 39/0 b arachidic acid  C20:0  38/0 a 19/0 b !-:� H)�@� H�IJ� =�>  ΣSFA  69/14  33/15   �,!-:� H�IJ��-� K; =�>  ΣMUFA 02/25  73/26   �,!-:� H�IJ��-� !L> =�>  PUFA 92/60  75/57  SFA )Saturated Fatty Acids:( !��� Y�b k
= �u MUFA )Mono Unsaturated Fatty Acids:( !��� Y�b K� k
= ���Tu   PUFA )Poly Unsaturated Fatty Acids:( !��� Y�b !�b k
= ���Tu ^	�c S��o �?
����T �
��%!��� �	
(� 
������ )01/0<P( �� ��q�� .H��    ���  
?  	 H�7 &����� �� �5  
m��� H��	 �? �"5� %�E? 	 H�O5M
� �
�
�� <� 8����? 8�5  �? 9	
����  
���� H�� �5  Z
4 	 Y6 �7 &
�!��5� ���[� ����< �� \�
�� 8� ST	� �
]���� 	 !�M5� 9	
�� 	 H�O5M
� �
�
�� <� 
�
�� 8
� .! 
? 8�5  �?    G�
��? &3�	_I <� `)
c
��� ^Q�4� �5"	 �;�
� S�? ���  ST	� 8�5��� �R?�5? ��5� 	� .�?8�5> ST	� !)�� �7  �R?  ��5�S. europaeae  �?��? 	� ��[�� ST	���5� �R?   

H. strobilaceum 
�! 
? �
�M <� �7 ��[�� ST	�&  %
�� 
?  
�5�) 
?��!��  ST	�18%  
�25%( ) H�� �A�
�� `?
aShahi ., 2017et al(.  `?
a ST	� ��!�� !)�� ��5� K� <� e��C���&  
�E� `�
� F<�� 8��? 8��R�%�5? �6 `?
a ST	� ��!�� �b�� 	  e��C��� ! 
? ����?& F<�� �5? !��54 ����? �6 8�
]�a� .��  8��? !�b %
�� K� H�7 H��?
a ��)5� 
�T	�& 
E��  o
? ST	� S� �� 
��`?
a H() !��5� ! 
? ��)5�. S�� 8��? �5d�� &�
? ! �
() H�(�7 ���"<� 8�;�� &ST	� 8
�!��� !)�� 
= � Y�b 	 k &k
= ���T 8�
�!�
� &ST	� �!� �!� &8!�  &
�5?
) �
�)5]4 ��� <� ���E� 	 %
�� 
���<& ��L���  	 �R? ��L��� 9
�� H��a 	 %
�� K� 8�
]�a�  ��
� 	 �6 %! �
�)5]4  8�
]�a� 	 
���< !��
�%�	�  &S��< �� 8�
�!�
� ! � %�	� &8�
]�a� ���? \�
�� 	 
��[�H   	���[� 8
� �5�� �
�M [�� �� e��C��� �? g5?�� ), 2009et al.Ariffin .(  



354   /�(0 �$-. ( �1�. �2�3�0� ...  C(!� 2- M3��" �)��	 t AN��� !%0� ( E-.�; �, /�(0 0F2 ?")� �,   
Salicornia europaeae ( Halocnemum strobilaceum Sig  (2-tailed) ?�0�   ���	  t F 0�-�� �� O��B"� ( /-7"�-�  

H. strobilaceum 0�-�� �� O��B"� ( /-7"�-�  
S. europaeae  �-G��  **00/0  16  4/10  0  82/9  ± 06/0  55/18 ± 06/0  /�(0  **00/0  16  8/7 7/0 22/2  ± 09/0  53/1 ± 06/0  lauric acid  **00/0  16  8/16  6/15  03/0 ± 01/0  17/0  ± 01/0  merisitic acid  ns 60/0  16  5/0  1/4  91/0  ± 005/0  - myristoleic acid  *03/0 16  3/3  3/1  30/9  ± 06/0  93/11  ± 03/0  palmitic acid  *04/0  16  0/21  2/0  34/0  ± 04/0  27/0  ± 04/0  palmitoleic acid  **00/0  16  0/5 7/8 32/3  ± 04/0  40/1  ±  07/0  stearic acid  *02/0 16  6/3  8/3  30/26  ± 04/0  75/24  ± 21/0  oleic acid  **00/0 16  8/7  2/0  76/54 ± 20/0 02/56 ± 30/0  linoleic acid  **00/0 16  6/3  3/9  07/2 ± 02/0 05/3 ± 10/0  α-linolenic acid  *04/0  16  2/7  0/2  39/0  ± 05/0  47/0  ± 01/0  γ-linoleic acid  **01/0  16  5/10  4/12  19/0  ± 06/0  a 38/0  ± 06/0  arachidic acid  **: 
���8��� �� n�� 01/0& *: 
���8��� �� n�� 05/0& ns: 9!� ^Q�4� 
������    S����E� z4
  K� ST	� 
7��54& 8�5��� !��� Y�b k
= ���T 	 k5�� S�� 8
�!��� Y�b �� ST	� 
�! 
?. ���< ST	� 
? U�c �
�< !��� Y�b k
= ���T ST	� UM
�8�� H�� )2009 ,al. et Ariffin.(  !��� Y�b k
= ���T \M
T �� �R? ��5� S. europaeae �?\���� K�BM5��M !��� 	 K�BM	� !��� 
? ��!�� 2/56% 	 9/24% .�5? S��b 
����  �� 
���5� 
? ST	� 9
a�� �	�!�� ����;?
�O6 	 o5�
7 �7 8���� ��!�� K�BM5��M !��� &����? K�BM	� !��� f�5�� 	 ��!�� 
�7 8
�!��� Y�b k
= � &H�� A�
��� .��7  
? �"5� �? \�7�� !���8
� Y�b �5"5� �� �R? ��5� 

S. europaeae& ST	� �5"5� 
�!��5� ST	� =�
��
 8��? HCI 	 [I 	 
7��54 .! 
? K�BM5��M !��� �5"5� �� S�� &ST	� !��� Y�b 8�	�m �!? �
A�� %�5? 	 �5"	 �6 �� U��� 
��RT <� �d� 3�� ��L��� �6 8��? ?HO

� 	 �(c 	 8��!E;� �!? 8�	�m �H� 	 �DS����l !��� Y�b 8��? 3�
7 n�� �	��A�7 �54 H��. �?��5�� �
��& �5"	 S�� !��� 8��? !�M5� �5��5�
�
� `�� S�!�Q�
��	�I �7 �� 8��;��I <� ��CM�!  �54 �� ��
� 	 9�5� �
�� 
� 3�� 
�
�c ����& �lD� H�� )., et al Castle -Franzen 2010(.   S����E� !��� Y�b k
= � �5"5� �� �R? ��5�   
S. europaeae& K���M
I !��� 
? ��!�� 4/11% .�5? S�� !��� Y�b& �� ST	� ����? ����8
� 
�T	� �5"	 ���� 
M	 S�����? ��!�� �6 �� ST	� UM
I 
�.! 
? ��[�� S�� !��� Y�b �� ST	� �5��< 5/7% 
� %20 	 �� ST	� ����;?
�O6 5/7% 
� 13% H�� )2015 .,al et Ahangar.(  
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L�[�O 	 H�M
�O 
��6
��!�A7� �R? ��5� herbaciea.S& !���8
� Y�b \M
T �� S�� ��5� K�BM5��M !��� )43/73%( 	 K�BM	� !��� )81/19%( F��[� !  )2014 ,al. et Choi.( S��y�� ��[�� ST	� e��C��� %!  <� ��5� Akhani persica .S 3/9% 	 !��� Y�b k
= ���T \M
T& 
(M6-K��M5��M   
;��)-3( F��[� !  )2016 ,al. et Ahmadi(. ��[�� ST	� �5"5� �� �� 100 9�� �R? ��5� brachatei S.& 5/24% 
� 5/26% F��[� !  )2015 ,al. et Rao.(   �� k5���& 12 5���6 !��� 	 !��� Y�b HO
� !  �7 8
�!��� Y�b k
= ���T \M
T& K�BM	� !��� 	 K�BM5��M !��� .!��5? �[��� ST	� e��C��� %!  <� �R? ��5�   
fruticosa .S 59/28% F��[� !  �7 05/78% 
�!��� ?� 8
�!��� Y�b k
= ���T& K�BM	� !��� 
? 58/56%& M5��MK�B !��� 
? 40/17% 	 M5��MBK� !��� 
? 98/3% H=A� %��� %!  H�� )2013 .,al et Elsebaie.(  �b��� �� S�� I_3�	 ST	� 
M
]���� <� �R?   

H. strobilaceum ���7 <� 10% �5?& 
�� �?`�M� S� �� 	� !��� Y�b k
= ���T )K�BM5��M !��� 	 K�BM	� !��� 
? ���
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�� 8��? �VS�� 8
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? �7 `?
a �A�
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? ST	� �5��< 	 ��A��5;�� H��. !�M5� �R? �� ��
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? S�;�
�� ��a e
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��
�&��� �?�5> S�;�
�� 30 9�� H�� �7 
? Y
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� �� 
���) 
� 
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���? �
=�7�� 
�
���  �5"5� �� �R? S�� ��5� ���"<� ST	� 	 8
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=��� ��[�� 8
�!��� Y�b k
= � ��5� H. strobilaceum 
? 1/56% ����? <� 8
�!��� Y�b k
= ���T 
? 87/43% F��[� !  )2018 ,al. et Mariem.( 8
�!��� Y�b &K���M
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? ���
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T !��5? �7 tQ�
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���? ��!�� ST	� 	 \�7�� 8
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? ���
�� 2/58% 	 16/21% ��?S��� ��[�� �� �� S�? 8
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]�4� !���� )2014 ,al. et zabadiuiroF Ghasemi.(  �	
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� �
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��& 
�� S����E� �5�7
O 
���� �D�l �? ST	� �
�
�� H�� 	 �b�� 
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? �"5� �? !)�� 8
�!��� Y�b k
= � 	 k
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Halocnemum strobilaceum as a source of edible oil  A. Alemzadeh Gorji1, Gh.A. Heshmati2, E. Zandi Esfahan3* and J. Motamedi4  1- Ph.D graduated of Rangelans Science, University of Agricultural Sciences and Natural Resources of Gorgan, Gorgan, Iran 2- University of Agricultural Sciences and Natural Resources of Gorgan, Gorgan, Iran 3*- Corresponding author, Rangeland Research Division, Research Institute of Forests and Rangelands, Agricultural Research,     Education and Extension Organization (AREEO), Tehran, Iran, E-mail: zandiesfahan@gmail.com 4- Rangeland Research Division, Research Institute of Forests and Rangelands, Agricultural Research, Education and Extension     Organization (AREEO), Tehran, Iran  Received: May 2019           Revised: March 2020         Accepted: April 2020  Abstract      Identification and cultivation of new oilseeds is an important step in supplying the oil needed in the country. Regarding the vastness of saline areas in the country, the cultivation and exploitation of salinity-resistant plants under saline conditions of both water and soil can be an appropriate option in the field of production and extraction of oils from salinity-resistant plants. The aim of this study was to determine the percentage of extractable oil and the compounds of fatty acids in two halophyte species Salicornia europaeae and Halocnemum strobilaceum on the shores of Lake Urmia. For this purpose, the seeds of the species were collected in autumn of 2016. Fatty acids were extracted by solvent. The solvent-oil mixture was separated by rotary vacuum distiller, and after methyl ester preparation and injection into the gas chromatography (GC), fatty acids were analyzed. To identify the fatty acids, a standard mixture of fatty acids (Sigma Co.) and their inhibition times were used. Data were analyzed by SPSS software using independent t-test. The mean oil yields of two species of S. europaeae and H. strobilaceum was obtained 18.58 and 9.28%, respectively. In total, 12 fatty acids including lauric acid (C12: 0), merisitic acid (C14: 0), myristoleic acid (C14: 1n5), palmitic acid (C16: 0), palmitoleic acid (C16: 1n7), stearic acid (C18: 0), oleic acid (C18: 1n9), linoleic acid (C18: 2n6cis), α-linolenic acid (C18: 3n3), γ-linoleic acid (C18: 3n6), and arachidic acid (C20: 0) were recorded in the profiles of these two species. Linoleic acid was the most major unsaturated fatty acid in S. 

europaeae and H. strobilaceum, at 56 and 54.7%, respectively. Palmitic acid was also predominant saturated fatty acid in S. europaeae and H. strobilaceum, at 11.4 and 9.7%, respectively. The results showed that according to the oil yield (18.58%) and percentage of saturated and unsaturated fatty acids identified, S. europaeae seeds could be evaluated as a source of edible oil.  Keywords: Multiple use, vegetable oils, saline habitats, salinity, halophyte species.  


