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 .�� �)��1�� "0���@ /0� !) ?1#	 � �9  ���#� �$
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 <��=> ��#"� �� �	���� �!� FG-� ��HI/

���� �!� ��#0@��$ :;�4�(  

 �'1P� ]� �	 ,�� /0� �� 8	�Q �!��@ T0�1 

 C�W: ���� � $ �!��3L  ���� � 0���P���� ,\>=

���� !) 8��#	�V O��� ����P !) a@ ���

8#F� /=�!) ,�� �)�$ !�)p<0.05 �H�) (1  �

 ?��41 �H� !) .(1  C�W: ���� � C���k�

,\>= ��$ �!��3L  ���� ?�G !) ���P���� ���

 !�W �9� .,�� ��� �)�) ���  0���P���� M>1N�

8� ������ �	���P���� Y�9� !) )�� ���� � ��

0�2;� ?�Q !) ���� ?�G !) C�W: /0� � ,�� "

 ���Q ���P���� C�W: ���� � !) 8�0�2;� � �!
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 .,�� ���P���� /0� 8H���#0)��� "��	 )!�� !)

 W:W:��H�� C� "0�2;� �$ ���P���� ��#�)

�$ ���0���P���� ,\>=)$ !�	8� ��� � ����

/0� ,\>= "0�2;� �$ �	 )�) ����� � ��

�$ ��#	�V ��; C�W: "��V ?�91Q� 
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 �0 ��3� .���� ?�G !) �@ 80��9���H02�;

 8 ��� �!�) �0 8G !) !��0�V ���P����) 
��!

...� ��� 
�1��(�$ 
 �)�2;� �>�����0���P����  �$

� ���P���� X�E���H�,�� 0JV.  m:�� !)

� �0���P����^ �! 8EW� /�$ "�	 �	 ,�� ]

�$ a@ � /=�! �W� /�$ � �)�) "��	 ,��

 ��� ���	�>; $�$ !) �! �1;� �H� ���� C�W:

 f0G �� ��1$� 
,\;�E� �9� /0� �	 �#	 ,\;�E�

 8H���#0) 8EW� "�	 ]�]�)q(�� - 8 �L �!��٣( 

F� f0G �� �@ �� �F$ ���� ���g�>	 �F;�) C

)<P� �H�����1���1H�� � 80�&; �!��0�V ���( 

8� Y�R �)�� )Dickinson, 2003.( !) 8�!�I �	

 �$ 
a�>W� ,\>= �$ e��#� 0���P���� �0

 )�� �)�2;� ���P����D ��! $ �!��0�V � ��: �0

 ��#	�V ��; ��� ��H�� ���� 20! C�W: �W�

 /0� �	 ��� )�R0�D� �0�$ ��$ � � ���(Pb <�

 L0�H0 �$ �3 @ )!��$ Y�L#� !) C�W: ��� 8H0

�$ �! ���P���� C�(] Y�� � �)	 ����>4  �:��Q

8� � ��!)Dickinson, 2009 (�H�)1(.  

                                                           
3 - Gibbs-Marangoni effect 

B%41- FG-� �� <��J ��#"� <����K/ <
��5! ��(

���#7L" ��! <#! �� �	���� �!�  

 /��F� ��$ �!��F� 8��#	�V O��� ��2��

8� ���P���� 81���#H0 ���� � m0��� �$ � ���$

��9� .)!�) 8L1P$ ���P���� �0 C�W: �	 � ��

 ?��4 !)1 8� ������ ���Q ���P���� )��15% 
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���P���� 0���P���� ,\>= /0� ���� � m0��� �$ 80��

,���#H0 C�W: �� 19	 !��'� .�0)� ����� �

1/0 8� ���  O��� /0� ��$ C�!p �	 ��)

 �� "�$ � �#1P� /L9�3/0 ���  8#L9��  ��#�)

) ,�� C�!pHasan et al., 2014 �$ �4�� �$ .(
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 .,�� �)�$ e��#� ,���#H0 ���� � m0��� � � � 

?��4)1(  

M
#N1-  O� :;�4 �� �	���� �!� FG-� ��HI/

���� �!� ��#�4�$��(w/o ���#7L" ��! <#! ��  

 *�/

����9=� 

)(/'�  

%) +���"�O
� RZ�7  

10  5/12  15  

1  c014/0 ± 25/0 b007/0 ± 93/0 a034/0 ± 46/0 

7  0/33± 0/015 c 0/42 ± 0/012 b 0/47  ± 0/007 a 

14  0/36 ± 0/033 c 077/0 ± 46/0b  0/49 ± 0/007 a 

21  0/41 ± 0/021c 0/50 ± 0/004 b 0/53 ± 0/013 a 

28  0/36 ± 0/011 c 0/52 ± 0/005 b 0/56 ± 0/022a 

 8#F� C���� �!��@ ��E� �� M0)! � !) y1�� A�Q ��!�) )����

)� !��  <� �$ �!�)05/0p<(  

���� �!� ���#	�$ �� �	���� �!� FG-� ��HI/�(  

 ,\>= �$�'1� C�]� �	 )	 ON�� T0�1 

 aJ4 ��2�� $ �!��3L  ���� � 0���P����

8#F� /=�! !) a@ ���P���� !) /���	 �)�$ !�)

 ?��4) ,��2) (p<0.05.(  

M
#N2- ���#	�$ #P�� �� �	���� �!� FG-� ��H�/

 ��( ���� �!�w/o ��! M�Q ��  
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'�
) �

���
9=

� *
�/

 

%) +���"�O
� RZ�7  

10  5/12  15  �+�%�  

1  a00±100 a00±100 a0±100 a00±100 

7  c 77/13±49/78 b 53/4±07/91 a0±100 a00±100  

14  c 11/16±89/73 b49/0±22/88 a0±100 a01/1±85/97  

21  c 58/18±26/66 b 63/2±70/86 a0±100 b02/2±28/84  

28  b56/16±26/63 b 92/6±67/83 a0±100 b02/2±14/77  

 ��!�) )���� <� �$ �!�) 8#F� C���� �!��@ ��E� �� M0)! � !) y1�� A�Q

) � !�� 05/0p<(  
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.)�$ �$ �!��3L  ���� "0�2;� �$ ���P���� !) 24
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�9�� !) ��##	 ���� � 
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e��� /0� �$ .� ��



)	�+" �,-� �.	
�/ ��(��� ��
�0' ��
� ���	� �	
��� 02 - �,4�� 02 - #0	��$ 03 ��5�! 
 &�	�$ 1398  

20 
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����; y1�� �W� !)!p /=�! C�

8� !�:$ ?�B�� 8$@ ��; � aJ4 
/9� !) .)��

 �����; y1�� �W� !) 20! !��P$ C�!p 8EW�

��V � ��#	�V )�R0� f0G �� ,�� !)�: 2�  �1�

���4 �����; y1�� �W� !) �j � ?)�F� _  m0��

0�� � m_ )�� ���P���� ����!��0�V e(� m0�� 

)Dickinson, 2009( .� ���� � �)�$ 20! 8>�W: C�

���P����� �  ���	 ,�� �L0) ���)  e4��

8���0�V �!��3L  8G !) )�������� � � ��� ��

��! ��H�� C�W: �)�$ 20! �0� 
�#1��  l���� a

�$ m ��	�>; � 8L1���V <��� 8EW� ��� �

8��$ 
/�#o9� .)�� 
C�W: �)�$ 20! 8>�� �W���

���P����� �  /�9� �$ � � !�) �)�0� �K0� �W� ��

 8�K0� /0� �	 � !�) 80D�$ 8>�� p��  ,�>$�: ���)

�@ �0�(� ]^� 8��'1 � � ���� �0 �$ �! ��,�� �)	 

)McClements, 2005 () ?��42(.  

 ��&�! <����K/��A
�@ ���� �!��( ��" R�?! ��  

 ,\>=0���P����  ��2�� $ �!��3L  ���� �

���P���� !) /���	 aJ4 ��� ����� !)�$�'� 

!�   �]t�8#F�!�)) �#1��) �p<0.05�$ (�!�G  �	

 ���Q � �9 15% 0���P����  ?�G !)7 �1$� ��! 80�

 � )�) ���  )�� �� !�  $�$ !) �! ,���'� /01��$

 � �9  �� 81Q �@ !) /���	 !��'�?1#	  <�
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 ���Q10% 0���P���� � �9  
?1#	  ���P���� �
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�)! !)1��) !�: ��F$ ���) �#p<0.05( �� qV .


�1�� �0 ,�J�  !) /���	 �02R� ,��
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�$�#r1��� 7  
?�� ��! �!��3L  C�� ��'$ !)U�(0'� 

�$ � ,��  "��	 81���#H0 e��)	 ���V !) .14 

����� �� qV ��!
  aJ4 ��2�� � �9  !) /���	

?1#	  ���Q ���P���� �10% 0���P����  /0�D�$

 ,��) �! 0)�'��	  C���� 2�  �!��@ ��E� �$

8#F� �$ �!�).�#1���  L0�H0 ���P���� ���Q ���

5/12  �15% 0���P����  �� /���	 aJ4 ��2��

/�0�V�� �9  �$ �P0�'� !) � 8>(: ��� 	p ���

) � )�$ !�)!��$p<0.05( �����! �>I�; !) .14 

 ��21 ����� �� qV
  ���P�����$ 10% 0���P���� 

� �9  0�� /�$ !) �! /���	 "��	 /01��$ �� ��

/�0�V !) �	 �!�G �$ )�) ���  )�� �W� /0�

 .,;� !�:�$8� \ � ��L ! �02R� �	 ��! ���

�$ U���9� 8$@ �!�B� !) ����� .���$ "0�P	� ���)

/���	 U�I�BN� ����� �����g�#�!�	�$ �� ���)

 !�  � �#1P� ��PQ �K�P	� �$ n�(���= !�1���

8� �3 @ 8�0�P	� e0N� m0P� e(� 2�  )��

)Orfanou and Tsimidou, 1995�$ .( ����
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 ���� !�  �F� !) �	 ,�� ��� [!�2�


,#�!�>; D  ]� !) q �� n�  /�1��	

  �$ �����20��20�8� �0�(� q�� n� !) � )��

8� "��	 ����� �!�B� � ! C�� �R�1  �$�0

)Serrano-Diaz et al., 2011 .( \  �$ 8>	 !�G �$

!�  �	 ��! 8�
  C�(�	� �!��0�V !) 8 �E$ "' 

�0��� �$ �! ]� /0� � �)	 ��0� ����� ?�F; 

P	� "0� "N$ �H#0� �$ �4�� �$ � �#	 8� ?�9��

��P���� <\��� /0� ,�� ��� ��H�� /=�! �� ��

e(� �� P	� �� ��� "0����P���� !) ,(P  �$ ��

 � �9 ?1#	  ,���PQ � �)�$ ��0��3 @�  !�  �$

,(P   �$ � �9 ?1#	  ,34 /0�$�#$ .���$ 1��$

 !�: �� �0�$ a�>W� �Q !) C�(�	� /0� ��Q

!�  �F� !) �3 @ /1;� ����>4 �H�) )	2(.  
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�/ ��(  

 8#=�! C�(�	� ��$ �)�0� ����'� �����

/=�! 
�	 �# �� 8L ! )�4� .. � 8	�!�� ���

� ! �� �)��1�� �$ �� /0� ��Q ?�Q !) .)!�) ���

 /�PH�$ 
/��!�	 �\  �21#� Y�R � .. � /0���!�� �

8� 8F�(G 8	�!�� � ! �0 �� �)��1�� �J� .)��

8� C�(�	� /0� !) ����� �\  �#9��!� � ���

�$ ���$ �$ �! �@ �� �)��1�� ��H�� ���1$ �	 8G�

 "0�P	� �$ ,(P  [�0�� ,���PQ �$ �4��

 �H#0� /9� .)�9  <��; !�  �$�'� !) U�I�BN�

C�]� ��!�) 
�����  �	 ,�� 8�N$ ,���

�)!��; ����D��; �$ �@ �)�2;� � �	 ab ���

/=�!�)!��; ����� � ��� 8� .. � 8	�!�� ��� ��
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 C�I�;�� ��3� � $ ,\>= !) �! �!��0�V /013
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���P���� !) /=�!  �,	Q �)	 )��E�  �3 @
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��� ��H��� � �J� ���P���� �� �1��$ C�� �$

� �� ��P	�  � �� ,���PQ ��D�$,(P  !�  �$ 

 �$ � �9 ?1#	 � )�$ !�)!��$ ,34 /0�$�#$ .

 C�(�	� /0� ��Q�R�1  �$ 8$��1�) �  �0�$ a�>W�

!�  �F� !) �3 @ /1;� !�: �� ����>4  �� �

�1P$ �0 "��V��#$.)	 �)��1�� 2�  e��#� ���  

/�#o9� $�$ BE#� Z��� �$ �4�� � );

���P����� �  �� 8H0 8 ��P����� �  !�1��� 
��

"N$���� [�!� "0�2;� ��$ ��!�1��� /0�

 C�(�	� �)H>9� � 81P0� 
����� �]^�

8�� ��� ���$�$ �	 ,�� �!�@)�0 �$ Y�D �1(�� . <=!

�$BE#� Z��� � �0�2����P����� �  ); )$!�	 
��
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Abstract 
 

Najaf Najafi, M., Nemati, S., Mohammadi sani, A., Kadkhodaee, R. Evaluation of physical properties 
and stability of water-in-oil-nanoemulsions containing saffron extract. 
Iranian Medicinal Plants Technology. Vol 02, No. 02, 2020. Page 02 :12-24(in Persian). 
 

Due to its distinct color, flavor and beneficial compound, the Saffron plant is 
extensively used in pharmaceutical and food industries, but because of its sensitive 
nature, its active compounds are lost in adverse environmental conditions. In this 
research, the preparation of water-in-oil nanoemulsion containing saffron extract was 
studied as an effective method for maintaining active compounds of saffron. For this 
purpose, nanoemulsions were synthesized by using span 80 and tween 80 as emulsifiers 
in three levels of 10, 12.5 and 15 percent, using ultrasound. The amount of aqueous phase 
(saffron extract with 12% dry matter) was 15% (wt) in all formulations and n-decan used 
on three levels: 70, 72.5 and 75% as oil phase. Particle size, polydispersity index and 
stability of each formulation at light conditions during 28 days after production were 
evaluated. The results showed the particle size and polydispersity index in the emulsion 
containing 15% emulsifier was less than the other emulsions and did not change in terms 
of physical stability.  
 
 
Keywords: Water-in-oil emulsion, Saffron extract, Stability, nanoemulsion. 
 

  


