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 ������ ����� ���� ���� �� ���! "�#$�% &�� �'(�� �	)%*� %�+ 	%�,-� �!	����. /-� %�� �'01 �	� 

����%2 3� / 4%	2��� %5� �'&�6, / 7�8 *�(% ���/�� 2-���9�:�;�3�� <%�= 5��'� ��  -�> -���?�%

�� �/�.�, ��!Iyengaria stellata �(% ��=%	��.  2�� � �	�� -���9�:�;�3�� <%�= -���?�% �%��

 �/� �� 7�8 *�(% ���/�� .���A �%�$ -(��� 	��, 5+/� 7�� ����B / 4��� ����B 27 ��%*#C� ����B

 .*: 4�D�% "*�*� �?�, �0� ?% "	�E�(% �� -�> -���?�% / �?�A -�%�A���,/�. �� 4��� ����B �,	 F�%3�% ��

 )��1-0',) ���� F!�. ��%	05/0P<-0', F!�. �,	 F�%3�% �� 7 ��%*#C� ����B �,% ( ��K� %� ��%	

) 	%*�05/0P> �� � �	 7 ��%*#C� ����B / 4��� ����B .(I. stellata  5���� 2	�� �� � 5�% �. -&�> �	

�� �/�.�, .	�� �%	��=�� -���� 5+/� 7�� ����B ?% I. stellata �> L���� �� �/%73/38  7�8 *�(%

) Q��:%SFAs 2(%86/42 Q��:%��+ 7�8 *�(%  ���/	 *���� ����A )MUFAs / (%03/5  Q��:%��+ 7�8 *�(%

 ��*08 /	 *�������A )PUFAs (	��. �� �/�.�, �. 	%	 ��K� -�> -���?�% U����  ��� / V'W ?% �'&�6, 	��,

 �%	��=�� -&��$ ���$	��2�'&�6, 5�% U���� X�W . �� �/�.�, I. stellata -, %� �%�0Y �� �%�� ?% "�Z&�� [�0,

.	%	 �%�$ "	�E�(% 	��, -�%�+ [��01 �	 -�	/3�% �%�0Y �� 5�0\9! / ��/�] 7�8 ��!*�(%  

��=	%� :�)�/1 stellata Iyengaria^��� U� = 2-�> -���?�%  27�8 *�(% ���/�� 2.  

1- ���.	 ��DK�%	 2)a�:  2)a�: "/�A��A�A -'��W [��0, / �?�/�K. 4� Y "�CK�%	.�%��% 2��A�A 2  

2- .�%��% 2��A�A 2��A�A -'��W [��0, / �?�/�K. 4� Y "�CK�%	 2)a�: "/�A 	��(% 

3- .�%��% 2��A�A 2��A�A -'��W [��0, / �?�/�K. 4� Y "�CK�%	 2)a�: "/�A ���	��(%  

* :b�c�, "*0���� @gmail.com69esmat.mohammadi  
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;2)?2 

�� � / d��e, ?/�,% ����	 �	 �!

	����.*��%	 -�%/%�� ��! .?% ������ �	 �!��K. 2

�� ��! "*9Y Ff� ��;K� %� 	�e�$% ?% �%

"	%	2 � �(/ �� )%�	�1 ?% -A�3� 4�$�% ��! 

-, 5�,�� 2�%��;9! / ��*�>) 	�:1392 .(

�� �/�.�, ?% "	�E�(% %�+ �%�0Y �� �! �	

��$ �� -���( ��!��K.-, ?�� F�� �! .		�A

 �$%*>221 �� �/�.�, ?% ���A )��1 �� �!

 ���D� �. 2*��%	 	����.145 � ?% ���A �! ��

-, �%�$ "	�E�(% 	��, ����% �%�+ �%�0Y 	��A

)Polat and Ozogul, 2008(.  �,%"	�E�(% ��!

�� �/�.�, ?% -�/�%	 / -�%�+ ����� �%��% �	 �!

�(% 	/*g, .b�( �	 "	�E�(% �� �$aY ��=% ��!

�� � -��8 ?% <%�= ��&	 �� -����	 ��!

-��,�	 � 7�= ������!2 .�(% ����� F�%3�% 

-��8 �� ���! -����	 <�e= �� -��8 

�� ���! -����	 "�#$�% ��  V����;, ��&	

"h�/ -&�;&�,2  	*'�, -;�i�&��3�� )%�j% �%�%	

<%�= / -��,�	 ����� �(%.  -��8 5�%���0�

�� �"�#$ ��!-��8 [�0, �%�0Y �� �% ��!

-, ��9: �� �	����.	/�. �� ^�(% ��%3A��! 

k �f, ��!*�(% 7�8 Q��:% "*K� �� *08 

*���� ���A/	 F�� ?% 30 *1�	 �. ��!*�(% 

                                                           

1- Polyunsaturated Fatty Acid 

7�8 %� 4����	 �	�! / �� ���! "�#$�% �� 
	�= <�e�=% "	%	) *�%Nomura et al., 

1997[$%/ �	 .( �� �/�.�, %� -����	 ��!

-,?% "�Z&�� [�0, �%�0Y �� �%��  7�8 ��!*�(%

 Q��:%��+ ��*08 *���� /	���A )PUFA1( -n

3 �C,%)-3( / n-6 ) 	�/ ��9: ��Silva et 

al., 2013�	 .( b�> �]�> [�0, - 1% 

PUFA�C,% ��!-3 -!�,��! -����	 *0��! 

�. 5�% ���=l �	 b�> F!�. *0��! .�� ���� �� 

5�% �. Worm / �%��;9! �	 b�( 2009 

*�*: F!�. �'01 )a�: / ���!�, 7 ��: 

%� �	 b�( 2048 F�� -0�� "	�.2*�% 5�%���0� 

��D��� [��0, *�*� ?% PUFA�!  ��/�]

 2�%��;9! / ��9���) �(%1393( .�! *08 

�� ��! ?% �m� �%��g, -��8 �� ��W ���$ 

-#��� 5������ ?% -!�,�! *0��!2 �,% �� ���� 

�� "��=l ����� -���� *��%	 �. �� �%�0Y [�0, 

"�Z&���% ?% -��8��! �	����. �	 7��! 

2- >�( 	��, "	�E�(% *0��! )Nomura et 

al., 2013(. ������� ��:�A �'&�6, �	 -��-

 / -�%*��.%-�����.��*] "�#$ �� � �%

Iyengaria stellata  5��'�*:  / �*9g,)

 2�%��;9!1395.( �� ���� �� ������� ����� 
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���� �>%�( ^��� U� = �%��% �%�� 

"�#���%	�� �� ��/�� �� ��'&�6, 2�! �� �/� 

��!*�(% 7�8 �� ���!  �Z60, 5�% -����	

����� V. )��1 ����A �(%.  5�% 5�%���0�

 2-���9�:�;�3�� <%�= -(��� �� �'&�6,

 �� �/�.�, -�> -���?�% / 7�8 *�(% ���/��

I. stellata .�(% ��=%	��  

  

@�� � :%
2�A  

���9� )�� 9Y ����,? �e� -W ��%	��

b�( 1393  VK$ �	 -��. �Z60, ?%

)26°34.344́N, 55°23.765́E )��1 (

[9� �� � .���A 2"*: ��/ 7 �� � 1��a�

 	%�, ���( / �� / �A / *: "	%	 �K��: ���	

.*: "	/	? � �� "*���8 ���9�  �� /	 )*, ��

 no( .*: �K= ���( �	 ?/� p0����9��!  �	

���.q�? -;��(a� ��!���A �%�$ �%	*0  �� /

r�/ s(�� 2��� l�E� ?% ���A� � ��m0, ��!

*: "*���:�� -,��0�,�& t?��*�  �� "%�9! /

��� �%�$ <�ef, "*��%*#C� d/�B �	 
� ��!

���A*0 .���( -��(�0:  )�Z�Zg� ��(�, s(��

���9� no( .���A 4�D�% ̂ ��� U� = )a�:  ��

"	�/�� "�CK��,? Ff� "�CK�%	 2-�a�: ��!

 �Z�0, ��A�A �?�/�K. 4� Y*:  Q/�: �� /

                                                           

1- Swelling Capacity 

F��,?�!  ��,	 �	20- -���( ���	 	%�A

*: ��%*#C�.  

  

-./0 !������
���� +%
,  

 -���9�:�;�3�� <%�= -(��� �%��

�� ��!2  %*��%���9�  �� -;� � "*: �K=

*: �	�� 7��( ?% "	�E�(%  4�D�% �%�� no( /

.���A �%�$ "	�E�(% 	��, �*'� �>%�,   

  

 ��
� 4��'B  

 4��� ����B)1SWC( ���9� �	�� ��!

-;� � Iyengaria stellata  -9D> �/� ��

"?%*�%���A *: )Sakthivel and Devi, 

2015(� . � �� 2�1a= ��W500 - �, ?% 4�A

 �� � �	��20 - �, ���]% �6Z, 7 ���& *: /

 n;��/ �1�> u� f,)IKA (��9& 2 �j% .*:

��� 5�:%	 �C� �� 4��� ����B �� �,	7 �� �!

 )*,24  ��,	 /	 �	 �Y�(25  /37  ���	

-���("?%*�% 2	%�A 4��� ����B .*: ���A

���9� X��6, �! �6�%�1  ��(�g,*:.  2���#� �	

����B - �, )��1 �� 4��� 4���, ���9� ���&

 4�A �� "*:.*: ��%3A �K= ���9�  

  

 ;C�%�1:  

SWC = VW1 – VW2 
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SWC: - �,) 4��� ����B v(���&1WV:  ��&/% VD>

7 - �,) v(���&2WV: ��;�% ?% *'� 7 VD>�  �*:

- �,).(���&  

  

 &� ��%)8DE 4��'B  

7 ��%*#C� ����B )1WHC(  �� � �	��

?% "	�E�(% �� i��E�����( )R5810 2

Eppendorf (��9& 2��  b�9Y%>a1% �	 -��

 �/�Sakthivel  /Devi )2015( *: 4�D�%. 

� � 2�1a= ��W500 - �, �� �� � �	�� ?% 4�A

 "%�9!20 - �, 7 ���&�6Z,  �Y�9D, /	 �/�	

��� ?%7��� .*: ��f�� i��E�����( ��!7 �	 �!

 �%	�;�: ������;�%)KS 4000 2IKA (��9& 2 ��

 )*,24  ��,	 /	 �	 �Y�(25  /37  ���	

-���(� 	%�A � .*�*: "	%	 �%�$ ���A%*� ��W

 no(���7 �!�/	 �� g14000 )*, �� 30 

�Z�$	  2*�*: i��E�����([��,-�/�  ��f�� �/	

*: /  .*: �:%	�� "*: 5�K� �� ���9� �� �?/

���9� �/ �	 �*: �K= ��m0, �� �!

)Binder (��9& 2 ��,	 ��160  ���	

-���( )*, �� 	%�A2  .*: "	%	 �%�$ �Y�(

���9� �K= �?/ no(.*: �:%	�� �!  ����B

���9� 7 ��%*#C� X��6, �! �6�%�2  ��(�g,

.*: ���9� 7 ��%*#C� ����B )��1 �� �!

                                                           

1- Water Holding Capacity 

 s(�� "*: 7�� 7 4�A �%*Z,1  ���9� 4�A

 ���� "*: �K=-,	�:.  

  

 ;C�%�2:  

WHC = WW – WD 

WHC:  ����B7 ��%*#C� )4�A v(WW:  �?/ ��

) ���9�4�A( vDW: ) ���9� �K= �?/4�A(.  

  

 FG�� ��%)8DE 4��'B  

 5+/� ��%*#C� ����B)2OHC( ��  ^�(%

�/� Sakthivel  /Devi )2015(  .*: 4�D�%

 �/� 5�% �	3  ���9� ?% 4�A�	�� ��� �	 "*:7 

 � �� / *: "	%	 �%�$  i��E�����(5/10  4�A

 .*: ���]% )�l 5+/�7��� �! )*, ��30 

r��% ��,	 �	 �Z�$	  �;�: s(��)KS 4000 2

IKA(��9& 2 "	%	 ��;� � ?% n� .*�*:2  �9Y

 �/	 �	 i��E�����(g2500  )*, ��30  �Z�$	

 2���A 4�D�%[��, -�/�  %*� ���#� �	 .*: VD>

�*: ���;�% ?% *'� 5+/� "?%*�%.*: ���A 

���9� 5+/� ��%*#C� ����B X��6, �! �6�%�3 

 ��(�g,.*: ���9� 5+/� ��%*#C� ����B �� �!

 s(�� "*: 7�� 5+/� 4�A �%3�, )��11 

 ���� "*: �K= ���9� 4�A-,	�:.  

  

 ;C�%�3: 

OHC = WO1 – WO2 

2- Oil Holding Capacity 
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OHC:  ��%*#C� ����B5+/�  v(4�A)1OW:  �?/

 5+/� ��&/%)4�A( v2OW:  �?/�;�% ?% *'� 5+/��� 

�*: )4�A(.  

  

�$%)E%&'( )��% *���'� �'�=  

"?%*�%���9� 7�8*�(% L�.�� ���A ��!

 "�C�(	 ?% "	�E�(% �� -;� �-�%�A���,/�. �?�A 

)GC Instrument: Varian Model 3400; 

GC Column: DB23, 60MID 0.32mm, 

Film(um) 0.25;�;��, 2 *: 4�D�% (

)Sakthivel and Devi, 2015.(  ��W ��

2�1a= ��8- )75 ,- �(4�A ���9� -;� �  �	

1 ,- �&��� 5w�&�� )Merck(��9& 2  /2 

,- �&��� 4SO2H )1%( )Merck (��9& 2�> 

 �� �!��(% .*:5 ,- �&���  �%3C!)Merck 2

 (��9&*: x%�f�(%*�� .��  	%�,&%*� -  /

 �� no(4 ,- �&��� -�(��� )�0��.V� )2% (

)Merck��9& 2 (.*: ���:  �� u� f,

4SO2Na *,�� )Merck��9& 2(  / �K=

 �� �� no(*: 2-& 	%�, x/�= ?% n� .(%*� 

�, 7�8��  ��(%"�C�(	 �	 �%�A���,/�.- ?�A� 

.���A �%�$  "�C�(	 ��&/% ��,	70 ���	 

-���( �� �,	 no( / 	�� 	%�A250  ���	

-���( 	%�A���� F�%3�% ?% X��3� � >�, �	 .

 ��,	220  ���	-���( 	%�A ?% .*: "	�E�(%

 ����� �Y�( �� �,�> ?�A �%�0Y �� V� !1 

���&/�;�,  �	 L�.�� no( .*: "	�E�(% �Z�$	

.*: -��(�0: 7�8 ��!*�(%  

  

���56!"# !���$�% � �'�=  

"��eY � >�, .*: 4�D�% � >�, �( �	 ���A

"��eY 4/	 / b/% / �6Z, 7 ?% "	�E�(% �� ���A

�A )��1 b����% �� 4�( � >�, ��W �� .��

 2�1a=50 �	�� ?%  4�A  �� �� -;� � ���9�

 ���� ��) *: �i�9! �6Z, 7 ���&1  ��20 (

�/	 �� r��% ��,	 �	 / rpm200  )*, ��24 

 ���;�% �Y�()KS 4000 2IKA2 ��9& (.*: 
u� f, �1�> �� )*, 10 �Z�$	 �� �/	 

g3500  ��,	 �	4 -���( ���	 	%�A

 59�%/ -��1 �+�. �� no( / *: i��E�����(4 

 �! 2"*, �(	 �� "��eY / "�����0. .*: �� ��

 ��%�	3��� �	 /	)1-2 LD 2ALPHA2 ��9& (

 .*�*: 5�?�� 2�*: �K= ?% n� / *0���A �%�$

 %	*D, b/% � >�, ?% "*, �(	 �� "�����0. ��

 ���� ��1  ��20  *�/� / *: ���]% �6Z, 7

���  / "�����0. L���� 5�% �� .*: �%�;� "���/	

 �� "��eY / "�����0. .*, �(	 �� 4/	 "��eY

 �	 3�� 4/	 � >�, ?% "*, �(	 ��%�	3��� �%�$

*: "	%	*� *�*: �?/ no( /.  �� "�����0. ��

�� 4/	 � >�, ?% "*, �(	  ����1  ��20 
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"��eY 4�9� �� *: �%�;� ��� *�/� / ���]% b����%-

! "*: ���]% b����% .	�: x%�f�(% "*��, -$�� ��

 ����/� ?% "	�E�(% �� � >�, 5�% �	)B-480 B-

169 2Buchi 2(w�n� ( "�����0. no( / x��=

  "��eY /�K= "��eY 4�9� .*�*: �(	 �� ��!

 ��,	 �	 / *: u� f, V! �� � >�, �( ?% "*,

80- -���( ���	 F��,? 4�D�% ��,? �� 	%�A

.*: ��%*#C�  

  

���56 !"# !���$�%  

y=�: -���?�% ��m0, �� V'W / �� ��!

"��eY�� � -� ��! ?% �!17  �?�, �0�

"��eY %*��% 2�1a= ��W �� .*: "	�E�(% "*�*� �!

) -�*', 7 �	1% -�?/- (-�?/  �>*: / �� 
)*, 30 �Z�$	 �	 5����, ��  ��,	70 ���	 

-���(no( .���A �%�$ 	%�A "��eY / �� �� �!

 .*0���A �%�$ "	�E�(% 	��, -�> -���?�% �%��

)���Y �'&�6, 	��, -�> )�E1 	�� ?% *�

V'W 2-����	 �%�+ 2-;9� 2-�A 2-f � ��!

 / "��A 2*0��, ��Y ��!�� / 3�( ��8 2-!�,

�%*Z, .-����	 �� � 10 - �, ?% �� �! ?% ���&

"��eY��,% )*: .*: /�( �0� �! �%�� �! )%?�

 ?% "*: 5��'�10-0 	��  ?���,% 5���9. �� �.

 	*Y0  	*Y ?���,% 5������ /10  X '�-,.���A 

 	*Y10  	*Y / ��*0� ��� / V'W ����A0 

V�a, ��� / V'W ����A ��	��.  ?���,%5  �%�0Y ��

 *: ����A �m� �	 b��$ ���$ ��� / V'W

)Peinado et al., 2014 .(�C�	 )���Y ��2  ?%5 

 d�W ��0 �� / V'W� V�a,��  / ?%5  d�W ��

10 �� / V'W� ��*0�.  

  

*�/3� � ;���� ���2�  

"?%*�% �%�;� /	 �	 7�8 *�(% ���/�� ���A

F��,? ���( �,%�! / *: 4�D�% �%�;� �( �	 

��	�Z, �� )��1 5�C���, ± d%�g�%  ���',

��%3A  �%�� .*:-(��� ��!4�� ?% ���, �%3�%

SPSS �f��) 20 .*: "	�E�(% (�%�� �� g� 

"	%	�	 7 ��%*#C� ����B / 4��� ����B ��! 
��!�,	 k �f, ?% ��,?��! ���, -� )t 
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Abstract  
Considering the high potential of brown algae in the development of food 
production and applications in the industry to humans, livestock and aquatics, this 
study designated to the physicochemical properties, fatty acid profile and sensory 
evaluation of macroalgae Iyengaria stellata. Water holding capacity, swelling, 
and oil holding capacity were investigated for evaluation of physicochemical 
properties of algae powder. The fatty acid profile and sensory profiling were 
analyzed by gas chromatography and using a non-trained panel, respectively. The 
swelling capacity was decreased significantly with increasing temperature 
(P<0.05) but water holding capacity did not show significant decrement with 
temperature increase (P>0.05). The capacities of swelling and water holding of 
the algae I. stellata were down while oil holding capacity was high in this 
seaweed. I. stellata consisted of 38.73% saturated fatty acids (SFAs), 42.86% 
monounsaturated fatty acids (MUFAs) and 5.03% polyunsaturated fatty acids 
(PUFAs). The results of the sensory evaluation showed that taste and smell of the 
studied macroalgae were acceptable. In conclusion, macroalgae I. stellata can be 
a source of essential fatty acids as well as was used as additives in the food 
industry. 
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