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N� A(2��4� �(;�� C�@,� �� N(78W ?478�� ���^ �! "� $!�R7��  "� �7��� 
�/�(8 	��� C!�� &�����C�8 $�E l(��� 	��� b# 

 
 	;!4� �>C�(�**a ?4R- �>C Kb K  	,(3* A(3* �(�c 

 
a A�F�F ���� (��-�� ��./ $�0&'�� (�2"# )��� �h# 

b �9? :���� :n���
� $�%&��78 �2"# )��� �h# 
c A�	E"F �%398 !�"# $�0&'�� (�2"# )��� �h# 

   
 

���*� �M���� [���, :1388/1/23                                                                    ���*� o���8 [���, :1388/2/10 

$�(/H 
���'�:  $�3 ��"^, ���� {/ ���� ��>� �%"�
 ���� ���8 )�\'�?��
 �� �
 $�2# )-%&� .� �%�)stick water  (   �@ $�-# �
 ���

:�	
�@ ��>� ��+� �@ (�d�+� �E�. )-%&� $��'. ���E@ :�@ (P�	���j,��8 :�� �� ��>� �@ �'�?��
 e��;� �� :� ���/. 
Z�C � !��� ��:              T�%���_0��@ T�"�_��@�	
a .� k_�*+, <_�� ��)Lactobacillus bulgaricus  (                !���_	'-8 T�"�_��@�	
a �

)Lactobacillus plantarum  (P, <�j,��8 ����, ��z�� �@                �_���F $��1	_�� $�_3 �_�"^, ���_� {/ .� �_	?��  .     :��F.�_� .� L_8
B���@�	
a  v�"]� �@ ��stick water :�	
�@ (�d*� {/ �  �@ `]&� �z"� �@ ��stick water  A��. �� � $�3 �M�m�    (4"	]� :��

:�	
�@ �3� A�9�� �M�F ���� �@��.�� ���� ��  .            B_��� <�j,��_8 A��_��9�"�M��� � b��]	�� B2# (��2], ���/�M A���� A���8 �@ .� L8
�3 <��5, �	E
�? � �@�� (�@�;� (<�j,��8 ���� (����/ :������ � �3 !�\'�. 

�7��� ��:  <�@ !���	'-8 T�"���@�	
a :��@ R�=+� ����, A�9��13  �,15     <�@ T�%���0��@ T�"���@�	
a :��@ � �	�� �� !�F16    �_,
19  �@ ��,�, �@ 9
�"F A��2' �M�m� �@ �
 $��@ �	�� �� !�F20  �,22  �21  �,25 �3�� 6��9M� �	�� �� !�F  .   <_�j,��8 ����, <�@ )����^,

��5� :�	
�@ �� �� ��' ���  .    ��,�, �@ $�3 ����, R�=+� �� �	E
�? � �@�;� (�@�� (<�j,��8 <�0'���82/26  (1/02  (0/54    �15/58 
��@ ���� . �� ��M ����*� <�0'��� �
 �E���� �� <��stick water  ��,�, �@ �����5/15 (2/26 (92  �0/57 ��� $��@ ����. 

��(7� ?4(^ :       B_@�_� �_
 �	3�� ��>� $�3 ����, <�j,��8 �� ����/ :������ �y
� �
 ��� A�&' ����/ :������ �1�
 � �2
 9���'/ c��	'
 ����'�	�� �@ �E��*�FAO /WHO �� �3�@.  

$j�� ?�(�8 ?��:  P, <�j,��8 ($�3 ��"^, ���� {/ !���	'-8 T�"���@�	
a (T�%���0��@ T�"���@�	
a (�	?��  

*                                                        )�,�%� R�jE� $��E��'                 email: hr.pordeli@gorganiau.ir  
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     ���'� 
                        ���"� P, <�j,��8 $n��   )SCP     (       R�"� �@              :�_�

                     �E�'�F����%�� $�3 P&?                         :�_	_
�@ ��'�� ����              (�_�
           Pg
 (���2]�          P"> (��                            �_E_�_��_��	
/ (��                   � �_�

    ����          ���# :��            �� �-;� �,                                       T�_�_*_� �� �_
 ��3
    ��9@                                             ���j,��8 ��� A���# �@ � $�3 $��� �&
 :�,

                                        �� ���� $��1	�� ���� A���� �� A�E'� :��@                                �_'�_�_F
   )Ashy & Abou-Zeid, 1982; Gildberg, 

1992; Griffits, 1992      .(             �E�'�F����%��                :���� ��
                         <�j,��8 .� :���. ����*�   )         ���� ��35      �,75         �_���   (

                   $���/�M P&? $��� ��       :��SCP    ��       ��3�@     .             A�_%_��
                                                   :�� �_@ ��1� �8�%���%�� )���>�� ��y%, � �3�

                $���/�M � )�5��m                                            �_	_5_�_� � :.���&
 �Y�. :��
                                                         �_�_��_, A�%�� �� P� .� ��� <�� �
 �	3�� ��>�
                                                     .� � $���/ ����M �� A�E'� � A���� .��' ���� <�j,��8
                                                 $��9_M� o.�� (��M )�5��m �M� <2m �0�� :��

                A/ :��@ �� ��a�@             �� ����M ��     ��
     .                        .� :��_�_E@ ��
              $���/�M (�����       :��SCP                           � ���j,��8 o.�� ��+� �@

                                                   �@��� ���� �� ��>�� <�j,��8 �@ �E��*� B@�� (��1�

                     �� �3�F ��z' ���j,��8             ��3�@   )El Saadany et

al . ,  1988; Kurbanoglu et al . ,  2002; 
Storebakken et al., 1998       .(          ��                R��__>1  

                                                                     .� $�_3 �_�_��_, <_�j,��8 �� 4"	]� ���� ��
�,
    P">          ���� (��             :�	
�@ � ��    ��                 ��� $����F `]&�   . 

               �9? :���� ��3                                             �_@ �_	_E@�� �%"�
 ���� l�'
     L�>Clupeonella                                            P_3 $���_'�_? �_@ �	E@��

               ����� �� A�����          ��Clupeidae                      !�_' �_@              :�_�
                        :�_t_'/ :�%"�
   )C.engrauliformis   (              �_&� (

      �3��   )C.grimmi     (                 �_��25� �   )C.delicatula   (
        �� �F�'.      ���
     .                                   R�_� �� �%"�
 ��� A�9��1386   (

15167              �
 $��@ <,96     %                         �_'�_?��_
 �� A/ .�              :�_�
                           �� B��, ���� ���8 �@ �*d��     ��3     .       ���� ��             <_�� �


                                                  :���_m {�� :������ � <�j,��8 .� ��3�� ����
      �0��3     �6                                                     �_
 �_�� $��� A�&' )�5��d� � $��@

                                              A�_���� .� ���� <�� :���m {�� :������ ����
                �� �	&�@ :�����?      �3�@     .         R��> ��2                            .� �_?�_@ �@

 	;!4� �>C�(�*<�C�/�� � 

��	
�M �'.� ��
�, ���� 
P"> ���� :�	
�@ 

!�? <�j,��8 
 �"
 ).�)<�j,��8+ P�j"
�' :������( 

<�9�� 
<�'��	� 

�@�� /��g�� 
)������@�
 

�'��0'� B�M��"
 � :���1� :�� 
P�j"
�' :������ 

�'�5� q-�� 
����/ :������ 

�	E
�? 
�@�;� 

��M 
�1EM 

��F�F 
����	8 
���� 

��E"
 

60-40 
65-45 
7-4/6 

2/6-1/4 
10-5 
9 
6 
6-4 
7 

NA 
 3 
6 
3 

0/2 
1/0-0/2 
1/0 
1/0-0/5 

10/1 

70-30 
50-35 

7/8-6/5 
1/8-1/5 
13-5 

)2 (NA 
NA 

 9/7 
6/6 
54 

NA 
 6-4/5 

NA 
 3/0 

0/24-0/01 
4/5 
0/1-0/01 
0/3-0/1 

83-50 
80-60 

5/8-4/3 
3-2/2 

10-8 
NA 

 NA 
 16-15 

8/6 
65 

NA 
 2/8 

NA 
4/50-0/4 
0/5-0/1 
4/5-1/2 
0/5-0/02 
1/4-0/1 

*�� ��^	� �&
 X���3 � �E�'�F�� l�' ($��1	�� ���� :��	E@�� l�' �E� �@ ����  (�3�@NA  :T�	�� B@�� ��� 

      0��O1-                                               N6�O "� $�E �(;�� A(2��4� C! x�7X� !��� 5(84�          }C�B K��             ?478�� � ��    ��   *  
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                                                $�3 $��3� �%"�
 ���� �'�F �� ����2�3 :����	
�M
     ��� )         (.�'�>1378    .( 

                                              R�_=+� l�' �� �%"�
 ���� ���8 ����, X? ��
                                                   �_��_� {/ � ���� <��� (���8 B��3 �
 $�3 ����,

              �� $�3 ��"^,Stick Water    ��            �_3�_@     .                   .� �_?�_@
                                                 $�0	�� <	3�� ��+� �@ ���8 $���
 ����, )�\'�?��

                                                    $��@�� � $��2' ��"^, �� $�3 ����, ���� {/ (��	'�
�
                                                    �� ���8 ��1�
 k��; <�� .� � $��� ���� $��1	�� ����

         �� 6��9M�                                          $���
 ����, )�\'�?��
 �y
� �� ��� ����
                                     ����@ $��1	�� (A���'.�� A�	�� �� ���8             .� :�Stick 

Water     �2'     ��3     .                                     <_�� A��@ ��� ��+� �@ �M�; .�
                               �� (�@�� � <�j,��8 �z' .� R�=+�                         �� A/ .� A��,
                             ��z' 4"	]� )a�=+� ����, ��>SCP                 $��_1_	��

    ��2'     .               }                                   X_�_+_� �@ ��2�*	E� ����� $��� <�� �'�1��	�
                                                     <_�_j,��8 <	3�� ��+� �@ � $�3 ��� �'�?��
 e��;�

               A/ ���5	� � a�@                                        {��_%_�_� A�_3 R�5M ��              :�_�
                                                    e��_;� �� $��'. � �@ :�@ ��\�� p#�@ (P�	���j,��8
                                                          ��_\_�� X_�_+� �� 4#�h� �F���/ � $�3 �'�?��


  ��       ���2'     .                      R��> �� �
 :��; A�2�1                    A�9_�_� $��/
                            R�� �� A����� �%"�
 ��� B
1386   (15000             <_,

         �
 $��@95     ) %       R��5�14250    <,     (                     B_��, ���8 �@ A/
  ��     ��3     .                        �%"�
 .� <, P� :�.� �@500            �	��Stick 

Water                                                (�_��� ����� ���*� {�E	�� �@ �
 $�3 ����,
         ���� ��7125000        �	��Stick Water                 $�_3 ����,

                                        $���/�M ����, ��> �@�? ���E@ :��	E@�� �
           �_���
                        �� {�E+� �@��%�� ���8 �@      ���F . 

                                                                                                              .� $��_1_	_�� $n��_8 <_�� :��_>� .� e��
Stick Water                                       �_��� ���8 )�\'�?��
 �� $�3 ����,

                                                            �_�_��_, �_�> �� ����� :��	E@�� A���# �@ �%"�

                                             �_E�'�F����%�� .� $��1	�� � �@��%�� <�j,��8              :�_�

                                              <�j,��8 ����, ��> �� :�	
�@ � �2]� By� 4"	]�
  P,          �� �	?��      �3�@   . 

          Z�C � !���      �� 
                      B��3 ����@ ���� �'�2'Stick Water                �_�_��,

                                                               A�_	_�� �� �_%_"�
 ���� ���8 )�\'�?��
 �� $�3
                 ��� $��@ A���'.��     .                                ���8 )�\'�?��
 .� :����@ �'�2'

             r��3 �� �%"�
        �� :��                           :��� :���� � �E"@�@ ���
          �M�F !�\'�     .                  �'�2' R�*	'� .� L8                                $�_0_&��_�./ �@ ��

                                        �'�2' A����	8��/ �'�� ��	@� :n����@��%��                      !�_\_'� ��
                          P, <�j,��8 ����, Lg� �	M�F                                   T�_�_*_� �� �	?��

                                 �M�F ���� �@��.�� ���� ���0&���./   . 
                                                       T�_"_�_��_@�_	
a :�	
�@ �� .� k�*+, <�� ��

              !���	'-8   )Lactobacillus plantarum PTCC 
1058     (                                                                                        T�__%__���__0__��__@ T�__"__�__��__@�__	__
a �

   )Lactobacillus bulgaricus PTCC ATCC 
1332     (               ��� $�3 $��1	��     .      :�	
�@                              .� ��_
�_� :��

                                                         �_=# �_,�_*_�*+, �2	\� :n����%,��@ $�%&��78
                  6��78 A��.�� {-*'�                                 A��_�� �	5�� � �2"# :��

 )                   :�	
�@ A��E%"
 9
��           ���� � ��    ��   (            �'����F ���, . 
 
-                  <�(��7��!# ��*4� 

                               �&
 .� A����	8��/ 6���./ ��>18            �� �	#��
                          X�+� �� T�"���@�	
a �'�FMRS                   �_3 $��1	��   .

                                                                         .� �_z_�_"_� A�_�_E'�_g_��_� ��	@� ��z�� <��@
                                                                    T�_"_�_��_@�_	_
a � !���_	_'-8 T�"���@�	
a

                    X�+� �� T�%���0��@MRS        ���@   )                 �9_\_� ��; �@   (
                       �E' �@ Lg� � $��
 ���,                 .� �1"	]� :��Stick 

Water                             ����F �M�m� �d*� {/ �   )                �__E'Stick 
Water                       ��,�, �@ �d*� {/ �@100      �@400   (200      �@

300   (300      �@200   (400      �@100                         � `_��? �'�2' �
                ��@ �d*� {/ ���M      .(      {��%��                                     �� �_	_M�_� �3� :��

    �E'                   �E' �@ ����� :��                                  � �_	M�� R�*	'� :�5@ :��
                                      ����F B��
 A����	8��/ �"��� ��,�, <��@   . 

 

N� A(2��4� �(;�� C�@,� �� N(78W ?478�� ���^ �! "� $!�R7��  $�E l(��� 	��� b# "� �7��� 

 0��O2- CF� ?��C! ?�/�(8 "� ���^ �� 	��(�(E &�(-��� "� 	�4� 
���� �'�F �@�;� 

(%) 
<�j,��8 

(%) 
�@�� 
(%) 

�'�5� ���� 
 (%) 

:���
 �0��-3 �0��-6 

���25� 76-68 18-16 11-5/5 3-2/5 146/4 1880 330 
�3�� �&� 80/4-72 16/8-13/8 9/6-1/7 3/4-2/6 115/3 1720 315 

:�t'/ 77/5-73/9 18/8-17/3 5/9-1/9 3/2-2/3 110/1 1850 320 
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-                  �(;�� &�
���"#SCP 
                                                     (�_��_0_&��_�./ X���3 �� $�3 ��+� :����2�,

      B��32                 �@��%�� ��2�,   )                               � !���_	'-8 T�"���@�	
a
                      T�%���0��@ T�"���@�	
a   (                          A�_���@�%'� A��. (   )    .�

             �, �1� A��.72                                        �_� �_'��. B���M �@ �#��24  
    �#��     (                  �M�m� :��	E@�� �     )1     %     9
�"F     (        �_'��@     .pH  

              $��1	�� ����5/5                           9�' �z' ���� :��� �30               �_>��
     �	'��               ��� $��@ ���F     .                                 w_�*", ���� A��
 �M�m� .� �5@

          ���*� �@5     %         :�	
�@ .�         �@ ��Stick Water       �'�2' (      ��
                                                                       �� � $�_3 $��� ���_� ����%�3 ��,�@�%'� :�� �@

    A��.              �, �1� :��72                                �_�52> )����^, �z' .� �#��
         �@��%��   )                                             b�_� R�_; �� :��' {�> �Y���600  

       �	��'�'     (                        ��	M�F ���� �@��.�� ����     .           6���./ !�2,          :�_�
          �� ��
��3                     �_M�F !�\'� ���%,     .                              A�_�_�� .� L_8

                    �@�s .�M �@ {��%��   )                              A/ {�_> A�9�� A�'�� �@�s   (
                                         �_3 !�\'� b��]	�� B2# � $�3 4��	� 6�
��     .       �_@

                     ����� b��]	�� ��z��SCP                       R�_t]� n�1��	'�� .�           ���
        ��� �@5000                   )�� �@ �*��� ��15-10                 $��1	�� �*���

                                                �_2> ���"� {��� (���� ���� <	]�� ��� .� L8 �
                                           �_���_F $9_�"�M��� Lg� � $�3 :��/     .                     <_�_j_,��_8

                                                        (�_@�_� (<�j,��8 ���� �z' .� $�3 ����, �@��%��
                                                         ���_� �_�_��/ :������ B��M��8 � �	E
�? (�@�;�

                                       �_M�_F ���_� 6���./   )Ferrer et al., 1996; 
Kurbanoglu & Algur, 2002; Tannenbaum 

& Wang, 1986    .( 
                                                            $�_0_	_�� .� ����/ :������ :��F $.��'� :��@

HPLC                                                                  A�__	__� l�__' )�__=__]__&� �__@
SUPELCOSIL,  LC-DABS,  12cm× 

4.6mm                                        )�_1EM An����� :� ����	8 r�+	� .�M (
 )      $���A (                       R�'�	� � B��	�'�	�� ( )      $���B   (                   �__E' �@

70      �@30   (Flow Rate : 1.5ml/min                     ��_	_%_,� �
Vis , 436nm               ����F $��1	�� . 

                                                               R��_"_
 o�� .� <_�_j,��8 ���� <��5, :��@
          �3 $��1	��     .                                        R�_� P�,���,� $�0	�� .� ��
 <�� :��@

Kjeltec Analyzer Unit 2300                    �_���_F $��1	��   .
                                  �"E
�� o�� .� $��1	�� �@ �@�� ����       )Soxhlet   (

                       �3 ���+� B�u R���M � )AOAC, 1990    .( 
   

      100   × )         �'�2' A.�   /        �@�� A.�     = (         �@�� ���� 
     

                             �'�2' �	E
�? A�9�� <��5, :��@                       �%��	%�� $��
 .� ��
Muffle Furnances            �3 $��1	��     .     �'�2'               ���_� :��

                                   )�� �@ � �	]�� ���� �,�@ A��� �z'5               �� �#��
      :���500      �,550            �	'�� �>��                                � �_3 $�'�.�� ���F

                      ��/ ���@ �0'� ��1� ��F . 
                  �'�2' �	E
�? ����                                         �_�. R�_��_M k��; .� ��

              ����F ���+� :   ) AOAC,1990  .( 
 

100     ×   )         �'�2' A.�     /             ���? �,�@ A.�-                              �_@ �_,�_@ A.�
           ����' �'�2'     = (           �	E
�? ���� 

 
                                                   $��_� � {�E8 A.� e-	?� .� 9�' �@�;� ����*�

            .� �5@ P&?24                                       :�_�� �� :����0' �#��105  
          �	'�� �>��              �3 `]&� ���F   )AOAC, 1990  .( 

 
-                       ?C��# �(�)� � ��F�� 

                                            ��9_M� !�' .� ������2' ��� ��z�� �@Excel         �
               $��� 9���'/ ��>                ���'�@ .� ��SPSS                             9_�_��_'/ �E, �

                                        L'����� �E��*� ��> � $�3 $��1	�� L'�����               � �_�
           ��5� v�,��                $��F <�@�� ���                            �_E, .� ��Duncan  

             ����F $��1	�� . 
 

     �7���    �� 
                       P, <�j,��8 ����, A�9��                           ��2�, l�' �@ �	E@ �	?��

                           �@ $��@ )��1	� $��1	�� ����      :��;                    :��@ A/ ���*� �

                            <�@ T�%���0��@ T�"���@�	
a13      �,15                 �� !�_F

         .� �	��stick water                                               T�_"_�_��_@�_	_
a :��_@ �
              <�@ !���	'-816      �,19                                �M�m� �@ �
 $��@ �	�� �� !�F

                         �@ ��,�, �@ 9
�"F A��2'20      �,22     �21          �,25          ��
                     ��� �	3�� 6��9M� �	��     .                              <_�j,��8 ����, <�@ )����^,

                 ��5� :�	
�@ �� ��               ��� $��' ���     .                      :��_@ !.a A��.
                                          �_��0&���./ .�M �� 6���./ A�3 B��
   )             A�_�_��

      :�	
�@                �@�s .�M �@ ��   (48               ��� $��@ �#�� . 
                     :�	
�@ ���5, )����^,                                       �� 6_��_�./ ���_� :��

    A��.                                                � �	��	M��	%g�� $�0	�� k��; .� 4"	]� :��
                                  b�_� R�; �� :��' {�> �Y���600                           �_	_��_'�_'

          ����F `]&�   . 
 

   s)� 
           P, <�j,��8                                           � �_��, B@�� 4"	]� �@��� .� �	?��

        �� ����,      �3�@     .                                                 �� �� �_1_"_	_]� )�5��d� <�**+�
                          P, <�j,��8 ����, �@ v�,��                                 �_��_���_	E@�� .� �	?��

                     :.���&
 )�5��m ��z'   )                              )�__
�_� (c'�@ (T-�   (   (

 	;!4� �>C�(�*<�C�/�� � 
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                      ����2�3 �'�> )a�=+�   )                     �_	1' )�*	&� � A�	�   (   (
              �,-�3 )�5��m   )              �0�� ���8 ��z'     (                 !�\'� ���8 {/ �

    $���       �'�   )Blancou et al., 1978; Bornstein et
al., 1982; El Saadany et al., 1988; Ferrer 
et al., 1996; Fujii, 1989; Moeini, 2004    .(

                                                             �_� {��_%_�_� .� ($�3 !�\'� )�5��d� .� P� �� ��
      {��%��                                                   �_�_�_� X���3 � $�3 $��1	�� 4"	]� :��

                            �E�'�F����%�� �3� X�+� A��2'                       $��_1	�� ���� :��
                   ��� $��@ )��1	� 9�'     .Akman                           �_@ ��? �5��d� ��

                                   (���2]� .� $�3 ����, <�j,��8 �E��*�          P_g
                   � �_�
    P">                                                       ���_� �� P� �� ���5� � ���9� � �	?���8 ��

                ��� ���� �@��.��       )Akman, 1980      .(                 .� k�*+, <�� ��
                                                            ��_z_�_� �_@ �%"�
 ���� ���8 $�3 ��"^, ���� {/

                P, <�j,��8 ����,                       ��� $�3 $��1	�� �	?�� . 
                                                      .� �_��_0&���./ X���3 �� $��1	�� ���� �	E��

                           !���� ��� �&
 � :.��� l�'   )       �_	E@     (                  �_�� $��_@   .
Griffiths                                                         �_�_��_, :��_@ �_
 �1"	]� :�����/�M

                                   �� ���� $��1	�� ���� �@��%�� :��/�M                          �_@ �� �'��F
                                                              !���_� �_�_� �_&
 (!���� �2�' (!���� ��� �&

                                                  �_�� r���_? !���� ��� �&
 ($�3 ��� r���?
                                            ��2' ��E*, !���� �&
 � �*��9, !���� �&
 ($�3  

   )Griffits, 1992      .(                                �_@ ��
�� :�����/�M .� P� ��

N� A(2��4� �(;�� C�@,� �� N(78W ?478�� ���^ �! "� $!�R7��  $�E l(��� 	��� b# "� �7��� 

      0��O3  –                                                                                      J��(����78W g��� $�E �(;�� A(2��4� C! 4738�� � 9��LC K	�4H KA(2��4� A(%��(� �3��'�
        ��C�7��� 

����=? !���	'-8 T�"���@�	
a T�%���0��@ T�"���@�	
a ����� {�E8 
 <�j,��8(%) 82/26 80/21 5/15 
 �@��(%) 1/02 1/52 2/26 
 �@�;�(%) 0/54 0/65 92 
 �	E
�?(%) 15/58 17/21 0/57 

 0��O4 -  "� $�E �(;�� 	��4/(� A(2��4� C! �,(�# ?���(�� �(��4�stick water   C!100 ����� �4^ 
  !C����7�� �� �3��'� �(P>0.05) FAO 

����/ ���� l�' P, <�j,��8 �	?��  ����'�	��FAO 
!���	'-8 T�"���@�	
a T�%���0��@ T�"���@�	
a   

:���m ����/ :������
 

<�����9�� 13/2 4/2 4/0 
<���� 5/4 6/5 7/0 
<�9�� 4/4 7/9 5/5 

<�'��	� 1/6 1/9 3/5 
<�'a/ B��M 2/6 3/2 6/0 

<�.���, 2/5 2/7 - 
<�'�Y�, 3/3 3/8 4/0 
<���� 4/9 4/9 5/0 

:���m ��� ����/ :������
 

<�'n�/ 3/3 4/0 - 
<���	�E� 3/4 1/9 - 
A�M�	g��, - - - 
P�,��g�/ 7/8 10/0 - 
<�E�"F 3/4 4/0 - 
<�'a/ 9/8 7/2 - 
<����8 2/5 3/0 - 
<��� 2/5 2/3 - 

P���,�"F 11/9 0/34 - 
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                                      �_� !�\'� B@�� :.��� �@ � :.��� )���                �_3�_@ .  
Ferrer                                           !���_� �&
 � �	E@ o�� �� .� A���%2� �

                         P, <�j,��8 ����, ��z�� �@                                    �_0_�_� �	��8 .� �	?��
              �'��2' $��1	��     .                                                �� $��_1_	_�� ���� �E�'�F����%��

          A/ )�*�*+,                                         c_��	' � $��@ ��9���� LE�����
�� ��
                                                  �_�_��, ���m � ���=	?� �3� A�9�� �
 ��� A�&'

                ��,�, �@ R�=+�0/389             � �#�� ��0/447           �_"�

                                                                                                                       �__�� $��__@ R�__"__� P__&? A.� !�__F

   )Ferrer et al., 1996      .(      :�	
�@                       $��_1	�� ���� :��
                                                          �_
 $��_@ T�_"���@�	
a L�> .� k�*+, <�� ��

                $���/�M �� �	&�@                                       �_	M�F ���� $��1	�� ���� ��� :��
             A/ �"2> .� �
       �� ��                          P, <�j,��8 ����, �@ A��,         �	?��

                     ��2' $��3� ���8 {/ .�     . 
                       P, <�j,��8 ����, A�9��                           ��2�, l�' �@ �	E@ �	?��

                                                                              �� A/ ���_*_� � $��_@ )��_1_	_� $��1	�� ����

                                                       T�_"_�_��_@�	
a .� �	&�@ !���	'-8 T�"���@�	
a
                            A/ e-	?� ��� $��@ T�%���0��@         ��5� ��                   $��__' ���

   ���     .                                               �� 6_'���_%2� � :�1� X��, �
 �,�5��d�
                                                        A�_�9_@/ )�5��m .� �@��%�� <�j,��8 ����, �@ v�,��
                                                        �� R�_=_+� ����, A�9�� �
 ��� A�&' �	M�F !�\'�
                                                             ��_>� <_�� �_@ ��� $��@ )��1	� 4"	]� :����2�,

                A/ ����, <�0'���                                                      �_]_8 {/ .� �_	_�_� P� �� ��
                     <�@ ��E�
 )�\'�?��
10      �,15                           $��_@ �	�� �� !�F

                       �            �_� k�*+, <�� �@�&� ����*, �
                �_3�_@       )           (:�_1_�  
1386      .(                                           :���	����8 ���� (����� :��	E@�� l�' �	��

                             :�	
�@ �3� �'�� � A/ �� �����                          $��_1_	�� ���� :��
                                   �'��� R�=+� ����, �� 9�' ���9E@ 6*'     .                A��_�_# �@

                                               {/ �� �	E
�? � �@�;� (�@�� (<�j,��8 ���� R�y�
              ��,�, �@ �]88/2-6/5       (1/5-1       (86             �3-1/5  

                                                                  �� ��_M �_���_*_� �
 �E���� �� <�� $��@ ����

 	;!4� �>C�(�*<�C�/�� � 

0
1
2
3
4
5
6
7
8

0 h 12 h 24 h 48 h

l.plantarum
l.bulgaricus

 C�!���1-  <��� b�3� C! J�/�C�%;�� J��(����78W � ��C�7��� J��(����78W <��" 53*4� ?C�� b�O
 F8��^)0.05p>( 

 C�!���2-  ?��* b�3� C! J�/�C�%;�� J��(����78W � ��C�7��� J��(����78W <��" 53*4� ?C�� b�O
 F8��^)0.05p>( 
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stick water            ��,�, �@5/15   (2/26       (92             �0/57  
  ��      �3�@     .                                          �_	E
�? � �@�;� (�@�� (<�j,��8 <�0'���

                               ��,�, �@ $�3 ����, <�j,��8 ��82/26   (1/02   (0/54  
   �15/58               ��� $��@ ����     .                                 A�_&' )�_*_�*+, c��	'

                                                �_���, R�=+� �� <�j,��8 ���� �
 ��� A/ $����
                                             �_E_�'�F����%�� � ��	E@�� l�' �@ �	E@ $�3              :�_�

     4"	]�       )                   P"> � �2]� (:�	
�@     (                     �_@ � $��@ )��1	�
                                                    .� �_	&�@ �����	
�@ R�=+� �� A/ ���� �"
 ��;

         �� <�����      �3�@     . 
   Kim                                                       <_�_j_,��_8 �_���, ��z�� �@ A���%2� �
  P,                                                       T�_'�_����_����� P�	���	M :�	
�@ .� �	?��

                  L_��	����8   )Rodopseudomonas palostris   (
                                                  �� <�j,��8 ���� �
 ��� A�&' c��	' � $��
 $��1	��

                     <�@ $�3 ����, R�=+�7-72     %               �_� ��^	�                                          �_3�_@
   )Kim et al., 2000      .(Israelidis                       �_5_��d� �� 9�'

                        P, <�j,��8 �E��*� �@ ��?                              � 4"	]� �@��� .� �	?��
                  A/ �� <�j,��8 ����                                       �_
 �3 ��/��� � $��
 $��3� ��

                                   �����	
�@ <�j,��8 �� <�j,��8 ����   )     <�@70      �,76   %
   �73      �,78     (                 ���2]� .� �	&�@   )     <�@53      �,60     %   �57  
    �,65      (%  ��        �3�@   )Israelidis, 2000      .(             k�*+, c��	'

                                                            ��_
�_� �_5_��d� $���
����, 9�' A���%2� � :�1�
  ��        �3�@   )       (:�1�1386      .(               )�5��d� c��	'Schulz         �

                                           �� !�? <�j,��8 A�9�� �
 $��� A�&' A���%2�SCP  
                                             <_�_@ �_��_2]� .� $�3 ����,68-39     %                �� $��_@

     �,���                   �� A�9�� <�� �
SCP                                ���_� �� �����	
�@
82     %  ��      �3�@     .                                                  :���_m �_�_�_�/ :�_����� A�9��

                  <�@ �2]� <�j,��8g/16gN 4/8- 6/6             �_�� $��@   .
                                                           �_@ <_�_j,��8 �� B
 �@�� A�9�� (��>� <�� �@ ���

            {��%�� ��&��                                                                    �_�� $��_@ �_�_^_	� (4"	]� :��  
 )Ogbonda et al., 2007; Schulz & Oslage, 

1974      .( 
                                                      <_�_j,��8 �� ����/ :������ B��M��8 9���'/ c��	'

                                                         �_
 ��� A�&' T�"���@�	
a �'�F �� .� $�3 ����,
                                                      :���_m�_�_� � :���m ����/ :������ �y
�   )       �_@

                           A�M�	g��, 9\@ 4"	]� :������     (                ����, R�=+� ��
                                                          :�_�����_'�_	_�� �@ �E��*� B@�� � �	3�� ��>� $�3

FAO    ��       ��3�@     .                                       :�_��_��� .� �?�@ ��>� <�� �@ ���
                                                     ����&�8 ���*� .� �,a�@ <�9�� � <�����9�� ��z' ����/

     $�3FAO                                         (<�'�	�� (<���� ��z' �0�� �?�@ � $��@
                       �
 <�'�Y�, � <�'a/ B��M                                      �_z_' ���� ����'�	�� .� �,

    $��@     �'�     .                                          ��
�� R�=+� .� $��1	�� !�0�� �@ <���@��@

                                                  :�_��_��� A��2' �M�m� (�@��%�� B2%� A���# �@
                  �� :���m ��M ����/      �3�@     .                                  � �_2_
 ����*� c��	'

                                                                   $�_3 �_�_��_, <_�_j,��8 �� ����/ :������ �1�

                                                                    T�_"_�_��_@�_	_
a� !���_	_'-_8 T�"���@�	
a.�

               ��5� T�%���0��@                                �_�� $��__' ���   .Erdman          �
                                                     �_���� :���	����8 9���'/ �@ ��? �5��d� �� A���%2�
                                                   $�3 ����, <�j,��8 �� ����/ :������ ����*� <��5, �

              T�"���@�	
a .�             ��	?���8 ��     .                                 �_
 ��� A�_&' c��	'
                                                              T�_"_�_��_@�_	_
a �� ����/ :������ �2
 ���*�

                                                                          �__	__�__��__M T�__"__�__��__@�__	__
a� !���__	__'-__8
 )L.fermenti 3957     (                  �'�F ���� .� �	&�@                         $��_@ �_�

   ���     .                                                         k_�_*_+_, �_@�&� ����/ :������ c��	' ����
       �� �m��      �3�@     .                                     ��� A�&' <��t2� :� �5��d� c��	'

                                                             $�_3 �_�_��_, <�j,��8 �� ����/ :������ ���*� �

                                         ����_'�_	_�� .� �,a�@ � :��E�FAO           �_�                                                �_3�_@

 )Erdman et al., 1999    .(        �,��� ��                   �_5��d� �� �

                                          �
 �
�'� :���m ����/ :������ .� �?�@ (�m��      �,

              ����'�	�� .�FAO      $��@     �'�     .                                     $�_�_�� A�_&' ��� <��
                                                    B_2_%_� .� �@�? �@��� $��F <�� �
 �E'/              :�_�

                 �� � $��@ �@��%��                                    P_�,��@��8 A���# �@ A/ .� A��,
                           ��2' $��1	�� ����� ����� ��     .Camien             A���%2� �

                                                     �_���, �@��%�� <�j,��8 �� ����/ :������ ����*� �@
                  T�"���@�	
a .� $�3                              �_'��_
 $��3� 9�' ��     .                c_��_	_'

          A/ )�*�*+,                                         �_���/ :������ ��
�, �
 ��� A�&' ��
                                      �_'�_F .� $�3 ����, <�j,��8 ��                                    4_"_	_]_� :�_�

             �E�'�F����%��                    }             �_� �_� �@�&� ����*, ��                         �� �_3�_@
     �,���                          (�m�� �5��d� �� �
Erdman (    Purser         �

Tannenbaum                                            A�_&' � $�3 $��� �,��1	� c��	'
                                                               �_@�_�_� �� �_���/ :������ )��1	� ��
�, $����

                  �� )��1	� ���j,��8            �3�@   )Erdman et al.,1999; 
Purser&Buechler,1995;Tannenbaum&    

Wang,1986  .( 
                                                      A�_�. (�_��/�M �� ��� :����	
�M .� �0�� �%�

                    {��%�� �
 $��@ ��2],            A��. �� ��                             4_"_	_]_� :��
                         �� <�j,��8 ����, �@ !����        ����2'     .                           (k_�_*_+_, <�� ��

                    ��2], A��. �2�9
��48                                     <_�� �� �_
 $��@ �#��
         }                                               ��__��_*_, :��' {�> )����^, �z' .� {��%�� A��.

             ��� $��@ �@�s     .                   $��*# <�� �@ <�**+�                      ���� �@ �
 �'�
                                                           ��_+_� �_@ (�_��> X�+� P� �@ {��%�� A��2'

                                                                                                 A�_%_� .�_M (�_d_�_+_� X_���3 A��@ )��1	�
   )Lag phase     (            �'a�; :�	
�@                      �3�F �@ ��� $�3 �,

N� A(2��4� �(;�� C�@,� �� N(78W ?478�� ���^ �! "� $!�R7��  $�E l(��� 	��� b# "� �7��� 
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                                                  � $��2' �	8��/ �� ��? ���> X���3 �@ {��%�� (A��.
                       �� �2	���0� �3� �@ l��3         ���2' )Griffits, 1992; 

Liu et al., 1995       . (                     {��%�� (�m�� k�*+, ��         �_�
                                                                         �_\_���_, 6_��9_M� � �_�_��� A����	8��/ .� L8

                                         $�3 �	8��/ ���> X���3 �@ (�"�� :����	E@��     �'�     .    �@
                :�	
�@ B��� <�2�                                                  ��_�_E@ A�_%_� .�_M :���� ��

                                                  �_'�_3 �2	���0� .�M ���� �#�� �@ � $��@ ���,�
   .
                                                    �_
 �_E�'��. A/ b��]	�� B���� � 6�
�� 4��,

                           �� �@�s �3� .�M ���� {��%��      ���F     .                    �_"��_� <�� ��
          R�"� A�9��                    }}                          � $��_@ A�E%� �����*, $��� � $�'. :��

                                {��%�� T�	�� �� ����� ���� A�9��                        6_��_
 �_�
  ��      �@��     .                                                     ��_�_8 �_���� �@�s �"��� �F� B��� <�2� �@

                {��%�� ���5, ��
       �
 ��                                 A�9_�_� �\�	' �� � $�3 �,
                                            �_
 9_�_' $�_3 ����, <�j,��8                                                                                      ��_@ �_���_? �_,

 )Griffits, 1992; Liu et al., 1995    .(Gildberg  
                                                )a�_=+� �� ��2], ���/�M �� B�?� :����	
�M �@
                                                  $��_3� A�	��8 �]� � ����? (���� By� ������
                                                                                 l�_' {�_]_	_'� �_�_z_' �_��_���_	_
�M � $��2'

                                      A/ $��1	�� ���� .�� (�E�'�F����%��                           o�� � �_�
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Abstract 
 

Introduction:One of the most important problems in kilka meal factories is stick water 
production, as a waste, from meal production process. Five hundred litters of stick water is 
produced for each 1000 kg of kilka fish. This waste has rather high protein and might be 
used as substrate for the growth of bacteria such as lactic acid bacteria. 
Materials and Methods: In this study Lactobacillus bulgaricus and Lactobacillus 
plantarum were used for SCP production from stick water. Adaptation of Lactic AcidA 
bacteria to pure stick water was performed by increasing the concentration of stick water in 
distilled water. The growth of bacteria was studied by spectrophotometric method and 
reading the optical density of bacteria at 600 nm. The effect of glucose, as additional 
substrate on SCP production, was also evaluated. After separation of biomass, the final 
product was lyophilized by freeze dryer and then was analyzed for amino acid profiles, total 
protein, total fat, moisture and ash.  
Results:The results showed that the amount of produced SCP from L. plantarum and L.
bulgaricus were 13-15 g/l and 16-19 g/l in normal stick water and 20-22 g/l and 21-25 g/l in 
the presence of glucose respectively. Mean value of total protein, total fat, moisture and ash 
in produced SCP were 82.26%, 1.02%, 0.54% and 15.58% whereas the percent of these 
values in stick water were 5.15%, 2.26%, 92% and 0.57% respectively. 
Conclusion: The results showed that amino acids composition in produced SCP is 
comparable with the suggested pattern of requirement by FAO/WHO. 
 
Key words: Lactobacillus bulgaricus, Lactobacillus plantarum, SCP, Stick Water. 
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