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 ����� ������ �	 �� !� "#�$�� %�&'� "� (	�� �� �!) *�+,�� -�$./0 *1�� "�Clupeonella cultriventris( 

 (�3 &/�4��/1 5/6�4��)FPH( .��� ��	 �!  89�����/� * '��:0/'��* 6�4��/5 1/�4��/& 1�� (�3*  �! 

�4/�. ;+�"��1-  <��=>�$�	�� *?���0��@�-�1 	�"� DPPH 4 ABTS� <��= ?��1�0* 51��   �/����

3��A ?���0* �;+ 51�  �/���� 4* '��:0/'��* B0  �	 5 �C.D <4�� � )1 �2 �3 �4 4 5 �/.*I�?  �	

�/.*�/� "�� 	�+� �(�!�* .���?���= � '�J !/;� �&�� �! �0 	+! ;� (���0�K  �C.D5/6�4��� L�M/� 

* '� *'��/:0�FPH �! �+N ���*��	- �&���K ���� .��#�!�5 ����/� ��@�?���0* 	���>�$ DPPH� <��= 

?��1�0* 51�� 3��A ?���0* �;+ 51�  �/���� 4* '� *'��/:0�B0 O+!�� �! �C.D 5 �/.*I�? �! �/.*�/�  

 �	 .	+!P+,Q� *� �/�+� �! �Q�� �$./0 *1�� *,�&'� &/�4��/1 ��? ;�+�5/6�4�� R�+M �! *��1

* '� *'��/:0�*�+3 	�0 *�'�+��� "� ��! �� (	�� �� 	�+� *���D 	�+� *'	4&�� ;�+�S �! *$/�/.0 <������ �/�

�/? ���='�.  

��8	*� :�#�&'  �/���� �*1�� (�3 &/�4��/1 5/6�4�� �*�+,�� -�$./0* '�*'��/:0.  

1- U��3��0 �3�� -�4��� <#+VW� *�A/3� (4�? -�4��� <#+VW� �*�A/3 (�$X'�	 I+.S �*����	 (�YX'�	 �/!�� 

�U��� �+'.;���� �  

2- ���	� �� (4�? -�4��� <#+VW� �*�A/3 (�$X'�	 I+.S �*����	 (�YX'�	 �/!�� �U��� �+'.;���� � 

3- �:�" -�1�,/.� (4�? ��/X'�	;���� *,/34� � 4 �,/.� (�YX14Z� ���?"��.;���� �;��@� �  

* :>+6:� (��:�+' hosseinisf@modares.ac.ir  
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<(#=( 

 *���D 	�+� 4 ;�! �	 ;+/���/:0� �/,1�

 5�� 4 ��� (�3 � M��3 *!+M �!K�0�4  -��!

>+.� -�[!�1 ��� -�4��.  *\'�] <��^� "� *$�

>�$�	�� �/�+� K�0�4 5�� �Y�	 4 	�"� -�1

�'+? -�1 ;Z/:0�) >���ROS1 ( _S�! �0 ���

*� +/���/:0� <��//`�) 	+3Sharma et al., 

2012 .( ;�/� 5�� �	* '�;��/:0� ;�+�S �! �1

*.L�>�$�	�� �! ("��\� (�� 5��� 4 	�"� -�1

>+.� -"��"�! a��� (�3 b��c� -�1�� :1� 

;� b��c� b]+� �0 ��d�1  *����0 K��&�� 4

-��,/! P�+'� B!�[� �	 ;�! *�,�� % :/� �1

*�+3	.  5/�e,1* '�;��/:0� �1 ��M

���X/�  -��,/!�,��&�� *� K1�0 ����1	 

)Skouta et al., 2014 .(  

* '�;��/:0� �1(	� :? �+N �! �	 -�

B,$�K1�0 4 ��A� ��+[� -��! *���D -�1 

�! A !� ��M -��,/! 4 ;�N�� ��'�� *��1

-��,/!*� (	�� �� b.= �'4�0 f4�S -�1 �'+3

>�$�	�� g�c� <��^� "� �� ;�! 4 4 	�"� -�1

�'+? ;Z/:0� -�1 >���*� h������0  5/�e,1

-��,/! "� -��/:! ���X/� i'�� 4 5�&� -�1

*� -�/9/� ;+/���/:0���) �'+3Najafian 

and Babji, 2012 .(j�1 *.L� (	�� �� "� 
                                                           

1- Reactive Oxygen Species 

k� * '�;��/:0� �! ;�+�S *'	4&�� �*���D 

h�� �/�/0 ��D 4 K��&�� �,S -���@Y' ;� 

��� )Zarenejad and Peighambardoust, 

2014 .(K14Z� �	 ��!�� �!  * '�;��/:0� -�1

*�/\N �! ;�+�S *��&Y��] -��!  

* '�;��/:0� -�1-& �� "� (Z�4 �/,1��- 

��	�+M�! ��� )Mohammadi et al., 2016 .(

 	4�� ;�@] �/�,] ���� >�� �	%25  "�

�! *1�� "� �� 	+M "�/' 	�+� 5/6�4��  ��	

*��4�'� )Khora, 2013.(  �! *1�� �/,1�

�:�" 	�+� "� *�\�� ;�+�S �S�� �! ���] >���

) ��� �3� >�� �	 -	��" � \:'Najafian 

and Babji, 2012 �! �0 (5 3�	  -�1�/��

*.� �P�\3��/D g�d*'��� 	�+� ��1����0�� �

5/�� �4 ��1* '�;��/:0��1� %�&'��1 4 -�1�/ 9� 

�:�">��� 4 -	�0��0 -��D ;�+�S �!  "� *�\��

��D-*� (	�� �� �14��	) 	+3Khora, 2013.( 

 �� B��0 -��D k� B��3 -	�0��0 -�1��D

*�D -�1��D *� � ��� 	+\@! 4 (�3 �	 �0 �3�!

a+�� �	 %C�� j�V� <�+L  *Xc! �	 �^+�

 * �A� -���&� �P+� � *���D %�m� k� "�

K/!j��� � -�`� 	�+� �! �\:' �� -��  %1���

*�) ��0Hasler, 2002.(  	�+� �! �:��[� �	
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 -���&� -���	 -	�0��0 -�1��D �>4�� � *���D

-��,/! �! A !� ��M 4 ��� *$�m+�+�&/�-�1 

5�&� �� ����� "� 	�+� -�`� ����*� K1�0 -�

 "� *@]+� B!�= ���[� �! �� ;�! 5/�e,1 .��1	

 -��! �0 <���/1+!�0 4 5/6�4�� �*!�d �5/�� �4

 -�[!*� �]�+� ��� "�/' 	�+� ;� ��A� ���0

)Cencic and Chingwaru, 2010.(  

�	 �$./0 �5/! 5��*�+,�� - 

)Clupeonella cultriventris( 50��  nN���

%0n,S 4 k�	&' �! -���	 B��� �&M �� :1 

�0 �//`� (�?�/Lb]+� �1 K��&�� �3�	�! 5�� 

(�/M� �\:' >�� �!-�1 � 3�?  ��� (�3

.��)\* 4  �(��$����1388�! ��'���� � .(  B/�	

("��'�  �/.c� I�S 4 #�! -����	�:� �kd+0

�$./0 "� *$d+0 Kc! �@�� *,$3�/L ;�/1�� 

%) (�34 ;� *[!�� 4 (�/�� *'�:'� j�V� �! (

*� (	�� �� *1�� �	+� �/�+� -��!	+3 

)Khoshkhoo et al., 2010 �! ��Q/ ' �	 .(

��	 �+C����� �! *!��*� *����0 �p0 "� ;�+�

 �"�� �! <#+VW� �/�+� �	 ;�/1�� �$./0

(	4&��1  4 �!�:�" <�\/0�� q��c �� (Z�4 >���

 (	�� ��	�0�/ 9� .�:�" -�1 q��c �� >���

�/���� ��� 5$,� *1�� "� (�3 * :�" -�1

                                                           

1- Value-added Products 
2- Angiotensin I Converting Enzyme 

>�\� %�&'� *?�'��	"�! �.,] "� P+� � 

�+�Z'�� 5/:'I2 )ACE( )Raghavan and 

Kristinsson, 2009%/C�� �(  *�,�� % :/�

)Shahidi et al., 1995�� <��^� �( -	�[�'�

)Jo et al., 2008 <��^� �(* '� *'��/:0�

)Thiansilakul et al., 2007 <��^� 4 (

��) *!4�$/�Salampess et al., 2010 �� (

 �	 >��� �:�" -�1�/ 9� .��1	 ;�X' �� M�� 

��/D *.L� 5/6�4��>�� ��� 4 ��! "� 	�"� ;�3 

r�+� &/�4��/1 �*,�&'� -�1	�$.,S 

*��/,/3+$�&/� -	�� � �� "� 	+M "4�! 

*� .��1	  

�! 5�� �0 �	 >�� ����� -Z��� ��  *.L�

 scX� 4 *�����3;	�0 5/6�4�� -�1

* '�*'��/:0�� 5/6�4�� &/�4��/1 ���� �1

�4� t/L+� �� M�� �! O�\��� �	 ���] -�1

 5/6�4�� �/���� 4* '� *'��/:0�K/� -��! *�/!

 B/:'� �* '� *'��/:0� (�3 &/�4��/1 5/6�4��

 "�/' 	�+� *���D 	�+���� �� ��� 5�� �	 .

�0 �'	�	 ;�X' <������ "� -	���� 5/6�4�� -�1

 (�3 &/�4��/1*1�� )FPH3( �!  ;�+�S

* '�;��/:0�-�1 *� B,S -+=���0 )Ko et 

al., 2013.( �/.!�= �*��N "� * '� *'��/:0�

3- Fish Protein Hydrolysate 
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5�� 5/6�4��-�1 &/�4��/1 (�3 �! ��<��/^ 

�'�?��d-� �\:' (	�	 (�3 .��� *M�! "� 5�� 

*?Z�4�1 B��3 *��'�+� ;��1 �	 ;	4	" >�$�	��

-�1 �	�"� ��A3  ;	�0�<�&.� ���0 >����/D *?

;Z/:0� �� ��1	*? ;m4��/1 4 ;�$�� -�/?+.] 

"� �+�' "�D� (���0-�1 ;+/���/:0� *!�d  �!-

�./�4 B/$X� ��#-� �	 j��N� <���= 5D4� 

��� )Li et al., 2008 .( �!-�/?��0 -m+�+�$� 

*,�&'�  �!�+C�� *!��"�! 4 <��//`� �*�/6�4�� 

�Q�� �! �/�+� t/N (	� :?"� -� �&]�- *���D 

4 <#+VW� * ��L 3(� ���. scX� 3(� 

�0 ��� 5/6�4��-�1 &/�4��/1 (�3 *1�� 

(	�� �� �/.!�= �	 -�1	�!��0 ���`�-� 4 *�4��	 

) �'��	Nalinanon et al., 2011.(  

������ �	 r�+� -�Dong  ;���$,1 4

)2008(�[' �+90 *1�� 8�/� 5/6�4�� �( -�

)Hypophthalmichthys molitrix(  �!

%�&'� 4 (�3 &/�4��/1 %�"�4A� 4 "#�$�� -�1

,/3+/! R�+M 4 *��/* '� *'��/:0� *���! ;�

�3 �3 scX� 4  �0FPH  *@]+� B!�= *��'�+�

 4 B/:04��/1 >�$�	�� ��@� �	 ��

 ;�X' 	+M "� k/6�+�/� �/�� ;+/���/:0���

*��1	�5���!��! .  "� (	�� ��* '�;��/:0� -�1

 ;	4&�� j�1 �! *�/\N *���D 	�+� �! ;�$��

 I4��� ��X '�* '� b/0�� *N �	 �� *'��/:0�

�Y' i�"+� 4 -��	 4� 5/,1 "� 4 �(	�4� %1���

 �! *���D 	�+� -��?�'�� ;��" K��&�� �! �Q��

�!	+M ;+/���/:0� K1�0 �! �0 ��/9/� -	+M

� *.L� B��+S "� *$� ;�+�S+ �! �^ 5 �� 5/! "�

���`� 4 *:� �/�/0*� � M��3 -�.	+3 

  

%�� � >*
(�$  

 <�?�<"
�" 

 *1��-�$./0 *�+,�� )Clupeonella 

cultriventris(  ��:.!�! B��+� "� �/L "� 8�


� -���? �3 I+.S (�$X'�	 (�YX���"� �! 4

U��� �/!�� (�YX'�	 *����	 (�+')  (	�	 >�[ '�

 .�3�'+,' �1 �	 �	�� g� �! +X :3 "� 8�

k/ �A�g�	 -�1� :! ��	 �+C�� �! 4 -��!

*���!-�1  �&��� �	 *1�YX���"�20-   �]�	

* '�� -���@Y' 	��?3.�'�  

  

 +�,��-� #��
��#� �����#�$ !$�( )FPH(  

 -��	 �	 �,Q�� -�$./0 *1�� �� !� �	

(�3 *��	"	�,Q'� r/W��  *!+M �! ��[� g� �!

 v�d B��0 �+N �! �3+? v�d �! 4 �3 � :3

 *1�� (�3 &/�4��/1 5/6�4�� �/@� B���� .�3

 B$3 �	 *�+,�� -�$./01  (�3 (	�	 ;�X'

 .����;	�0 v�d "� 8�  ���[�20  �'+,' "� I�?

 4 �3 ;"4 4"��� -4�>����/D -��!%�&'� -"��
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 �*'4�	 -�1 <�� �!10 -��	 �	 �[/=	 90 

�� �]�	'*  .���? ���= I�? g� I�,� �	 	��?

89� �! �\:' 2:1 �'+,'):g� (��[� g� ��[� 

�3 ����� �'+,' �!  �&��'m+,1 �! �X! �	 4

)DIAX 900 �Heidolph (;�,�� � *!+M �!

89� .�3 5Y,1 pH  K�0�4-��!  �! *!�/ �	

"#�$�� %�&'� �/���� ��/@! ;�&/� )pH 5/8( � �!

 	+� >+.W� ;	�0 �����1  r/W� �! >���'

 .�3 � 3�	 �Y' �!�^  K�0�4  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 B�1: B5*-( <�?� +�,��-� �����#�$ �#� )* !�
�3( ��&�' )Clupeonella cultriventris(  
  

#� C-: !$�( 1�
8�  #���( 

 �> !�*>)>���"*4 !E"�� <F�>>*-8 

G�*-5�> !$> 90 !E"�� <F�>) >*-810 (<=�I>  

-J=( K� �>���* <"
�" <� 1L2" <� 1:2  

 ��M��pH  >
� �>-' <��N* ��1 ��(-" 

 �>���* )O��� ���"� <� *-E2�
� <� 1L2"1: 100 

 ��> �� �
���
"*�> !���"� �����#�$rpm180 )4 1Q��(  

��3�-�R �> ���"� �)��95 !E"�� <F�>) >*-810 (<=�I>  

 	
�T�-E"��g×8000 )20 (<=�I>  

V�F1"���"-�
� ���� 
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 "#�$�� %�&'� 89� �	50 �]�	 * '�� 	��?

 <�� �!4  -�� :!+� �! %�&'� �\:' �! �S��

1  �!100 ) ��	�$/3 �+��!+$'� �	Comecta� 

(�/'�9�� �! �4	 rpm200 &/�4��/1 8� .�3 "� 

�;� %�&'� �! ;	�	 <����  �	 O+.c�90 �]�	 

* '���! 	��?  <��10 >����/D �[/=	 �3 4  �	

-��	 4 * '�� �]�	 <�� �! 	��?15  �! �[/=	

 �4	g×7900 ) m+/��� '��320 R �Universal �

 .�3 (;�,��i��� i,] �'��4� 89� 4 �3 -�4�

��	 �+C�� �!�C.D �! *!�! "� t. c� -�1

FPH  �4� "� (	�� �� �! >+.W� 5/6�4�� ;�&/�

Lowry ) ;���$,1 41951( ("��'� �	 .�3 -�/?

�'+,' ;�����1 �	 &��� 80- �]�	 * '����?	 �� 

;��" (	�� �� �Y'-��	 ) �'�3Ovissipour et 

al., 2012(.  

 

�)*#"* G�#I �-�8��?( >*)� ���>*� !8#��'

DPPH1  

 �+C�� 5�� -��!2 *./� >+.W� "� � /�16/0 

*./� �#+�DPPH2  �!2 *./� �! �'+,' � /�

�C.D -�11 �2 �3 �4  45 *./�*./� �! I�? � /�

 O+.c��3 <�� �! BL�� b/0�� 89� .30 

f��� -��	 �	 �[/=	  �Y' *$���� r���3 �	� 3�	 

                                                           

1- DPPH Radical Scavenging Activity   
2- Cholesterol,1,1-diphenyl-2-
picrylhydrazyl  

�'+,' �,1 g�] ���@' �	 .�3 q+� >+N �	 �1

517 t/N �4� �! � �+'�'*Q��3 ("��'� -�/?

�3 .�'+,' �! &/' �1�3 5/,1 n��N �/@� �3 �! 

5�� <4��� �0 -�] �! �'+,' "� g� ��[� (	�� �� 

�3.  <��=��@� 	�"� >�$�	�� *?���0DPPH  �!

 ��!�� �! �]+�1  �\��W��3.  

  

 <J�*�1:  

RDPPH = [(AS-AC)/AC] × 100 

DPPHR <��= :��@� *?���0 >�$�	��DPPH {SA :

K���"� 	�+� �'+,' g�] ;�&/� {AC g�] ;�&/� :

.�1�3 
 

g�] � ,0 O+.c� ;�X' (��1	 �/���� 

��@� *��$�	�� DPPH ��#�! ��� )Brand-

Williams et al.,  1995.(  

  

+$� !8#�$�' G�#I +��3� )III(4  

 �+C�� 5��!1 *./� �! �'+,' "� � /�5/2 

*./� %/�� � <��:� ���! � /�2/0 ) �#+�pH 

6/6 4 (5/2 *./�-�� � /� %/�� � �/'�/�1 

) �L�	Potassium Ferricyanide b/0�� (

 <�� �! BL�� b/0�� .�320  -��	 �	 �[/=	

50  �]�	* '�����? ���= 	��?.  89�5/2 

*./�-�� � /� �/�� k/ �� 4�.010  �L�	

3- Spectrophotometry 
4- Ferric Reducing Activity Power 
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*'"4)-  ���	� �	 .�3 ����� ;� �! (*,Q�

 �4	 �! BL�� b/0��×g1650  <�� �!10 

 �! ���@' �	 .�3 m+/��� '�� �[/=	5/2 

*./�#�! "�� "� � /�� �*5/2 *./� ��[� g� � /�

 45/0 *./�51� ���.0 � /� )III( 1/0  �L�	

 ������3 -��	 �	 >+.W� 5�� 89� .37  �]�	

* '�� 	��?<�� �! 30  -���@Y' �[/=	�3  ��

 g�] ;�&/� .	�/? <�+L ;� �	 |'� 	�Q��

�@' >+.W�� q+� >+N �	 *700 ("��'� � �+'�'

 -�/?�3 )Chew et al., 2008.(  

  

�)*#"* ���>*� ��?( G�#I �-�8ABTS1  

�/��} ��@� >�$�	�� 	�"� ABTS �!  �4�

Aleman 4 ;���$,1 )2011 �	 .���? I�Q'� (

 >�$�	�� ~+ �� >+.W� �� !�ABTS )ABTS 

7 *./� <���+��� %/�� � >+.W� �	 �#+�45/2 
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Abstract  
In the present study, fish protein hydrolysates (FPH) prepared by hydrolysis 

of common Kilka (Clupeonella cultriventris) using the Alcalase enzyme. The 
antioxidant activity of FPH was evaluated by DPPH and ABTS radical 
scavenging abilities, reducing power assay, ferrous ion-chelating and total 
antioxidant activity tests in five different concentrations (1, 2, 3, 4 and 5 mg/mL). 
The results indicated that with increasing concentration (5 mg/mL), the 
antioxidant properties of FPH were significantly increased. The highest DPPH 
radical scavenging activity, ferrous ion-chelating, ferric reducing antioxidant 
power and total antioxidant activity was related to the concentration of 5 mg/mL. 
In conclusion, Kilka fish enzymatic hydrolysis leads to the hydrolysate 
production with antioxidant properties and can be used as food additives after 
confirming by clinical studies. 
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