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Abstract 
Due to the difference in the quality and quantity of 

proteins and enzymes in the mucus of different 

types of fish, therefore they have different 

antibacterial activity. Boleophthalmus dussumieri 

fish is one of the mudskeeper’s species that has 

been reported from Musa Estuary according to 

previous studies. Therefore, the aim of this 

research is to investigate the antibacterial effect of 

B. dussumieri fish mucus against 3 standard 

bacterial strains (Escherichia coli (ATCC 25922), 

Acinetobacter baumannii (ATCC BAA-747), 

Bacillus subtillis (ATTC 6633)) and 3 clinical 

bacterial strains (Escherichia coli, Acinetobacter 

baumannii, Bacillus anthracis). After preparing 

the aqueous extract of mucus, its antibacterial 

effect was investigated in four concentrations of 

25, 50, 100 and 200 mg/ml by disc diffusion 

method. Data were analyzed using SPSS 21 

software and one-way ANOVA. The results 

showed that all the bacteria were sensitive to the 

mucus extract and there was a significant 

difference (P<0.05) in the growth inhibition zone 

between different bacteria. It was also found that 

Gram-positive bacteria with an average non-

growth zone of 12 mm showed more sensitivity to 

B. dussumieri fish skin mucus extract than Gram-

negative bacteria with an average non-growth zone 

of 9 mm. The results of this research showed that 

the skin mucus of Boleophthalmus dussumieri fish 

has antimicrobial effect and has the ability to 

remove pathogenic agents in laboratory conditions. 
 

Keywords: Antimicrobial activity, Boleophthalmus 

dussumieri, Mudskeeper, Mucus, Musa Estuary.  
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��9.:;������1 <.=�� -4 -��+�5�� ������:�+�+�2� 


	+�&�> ��������:3 ��.$%�4 
	+�&�>5�� Oxudercinae 

�4 10 A%8 � 39 -&�: �	 <C�%� 75���5: � 

-��& 75���5: +5�D�:$% -�+	 D- 32 -&�: �4  ����

A%8 �+ �E  ��-4 ��9.:; ������ F�5=� $%��� 

)www.fishbase.se.( ��9.:; ������ ��� ���� 

A%8 Boleophthalmus� Periophthalmus� 

Periophtalmodon � Scartelaos ��$%�4 
)Aguilar et al., 2000.( 
5��:7 G%D+5� 

��9.:;�� �	 ���8 �	 <C�%� �H8 � 7$� �+ I�+J 

�6 $%� ��K5 5�+H8 �4�%8 L�&��K+ �+�E �	 �$%� 

7�M�5NE �K5 � ��O+5��+ � ��  I�%��P%87�� +5Q �+ 

R5S �M�5NE -4 7�� T5 �6 7E����4 -%�: $�$8 0�+ 

)Mohammadpour, 2002.( �	 �+5�+ G%D+5� 

�E  ���	 -%��7�� �.: <C�%� 75���5: � �Q+�& �H8 

� 7$� 
	�$U� 7����> ����+ ������> � 

�P%8 7�� +5Q �	 <C�%� �.Q�� ��:H�5� V�+H: 


$ 0�+ )Mohammadpour et al., 2009.( I�+ 

������ 
�P���� �D5�1� �4 7����4 �+ -&�:7�� 

7��/6 ��P��) W+�&+ ���� � (
5�S $&�+	 � �+ ���/&E -D  

�4 	�/�+ 
5XQ �	 �9.96 �Y�4��� G�+HN+ <�* ��Q+7 

�Y�4��� ��Q+7 	+�� �OE 5��4 � G>5� 	+�� 7Z[� �	 

-�\ ��+� ]D ���	 GM& 75^_� �$&�+	 I�+54�%4 ��`Q 

�E  ���	 G�+HN+ 	+�� 7Z[� �	 L5��	 �	 -,a ��+ZS 

����> ����4 ��� 0�+ )Marpol Convention.( b%� 

-&�: �+��9.:;�� �+ b�.> L��N �6 �(a�4 $%� +5�DG% 

$&�+	 D- ��� Boleophthalmus dussumieri� 
Periophthalmus argentlineatus� 

Periophthalmus waltoni� Scartelaos tenuis 

� Scartelaos histophorus ��$%�4. �+ ���� 
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2. Gobioidei 
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4. Papua New Guinea 
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$&�+	 ���+�6 -4 B. dussumieri 
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)Abdoli, 2017.( A%8 Boleophthalmus ��� 

G -&�: ��$�4 ��$8) 1(� -D �	 b�.> �L��N 

7���	 ����* ����D�� � R5S $%� G%D+5� 	�+	 

)Vandana et al., 2022.(  
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Murdy, 1989 1: Boleophthalmus birdsong  
Pallas, 1770  2: Boleophthalmus boddarti  

McCulloch & Waite, 1918  3: Boleophthalmus caeruleomaculatus  
Valenciénnes, 1837  4: Boleophthalmus dussumier  
Polgar et al., 2013  5: Boleophthalmus  poti  

Linnaeus, 1758  6: Boleophthalmus pectinirostris  
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)Sahrai et al., 2017.( ���>�� 0��� ������ 7+54 
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��� 56 I�+  -D0��� -4�+�%* I�O�+ $� �*�N	 �$4 
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GM& ���� �	 0�c� � 0+$�4 ������ �X�+ ��$%D 
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�$4 ����� ����	5,.�* $%&�� 0���M� -4 �7����4 

�AX%6 ��)%6 7H��+ � ��&�� �0D5Q �m�a6�+ -�Z[6 � 

0>�� -&��E ��/&+ ��$�	 )Mohammadpour, 
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���� �X�+ ��$%D )Fuochi et al., 2017.( Lirio et 
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)Crynotoxin(� I�O�	��O�D )Calmodulin(� 
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��$��p� � I�(6�5�7�� $h�4�5,�� 0�+. V�+H: 7�� 
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	+	 0�+ -D 7��$��p� $h�4�5,��1 � 

5��� I�(6�5�7�� ka65� �4 �%��+ -D �	 L�D�� 
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et al., 2020.( �475�D �� ��+$��I�56 
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�:�+�5,�����&7�� 7����4+� $%��� -D �+ <�5C 

���H4E � 
	��E5N7�� �6c� 
	�OE ea� ��54 

0������ � 0&�X* �	 F5f���:$%%D �� �.$& -4 

Y+�+�� G�+HN+ F5f� ����H4E �+H�� 7����47�� 

��& �+ F5f� I�+ 
	��E5N�� �	 5^+ �:	�OE -4 ��+�* 

7����4+� H�& G�+HN+ -�N�� 0�+ ) Feldhusen et al., 

2000(. 75�D�4 7cD��1�5+ q� ����4 �5: �X%� �+ 


	+�&�> -���5�D�4�5�&+ 0�+ -D H8� ��.N �4�5,�� �=�aC 


	�� r�H4 �+�+$&�8 �5P&�> 
	�4 � 	�8� I�+ 

���&�:�+�5,�� �	 	+�� ��+ZS -&�1& ��54 �:	�OE 

�*�N$� -4 ��� ��.	�� I�+ 75�D�4 i�� I�56 ���* 

W�� ����+ � Y\c�>+ 
$=�7+ 
	��7+ �	 5�+5� 

���8 R��U� �� �.	 I��96 
	� �� �	 -D 75�D�4 

7cD��1�5+ 0.* ��54 G�4 �+ 73000 7����4 �	 ��� 


	�4 -D 85 $d�	 �E  ��m�45� -4 F5f� ��+ZS	+�� 


	�OE 0�+ )Dutta et al., 2018.(  

                                                                      
1. Anti-Microbial Peptides (AMPs) 

-&�: 7�� �5�D�4��%��+ �475�D ��7 �5: ��X%� 

7�+�� � 75��965�S $%��� -D v\��=� 0=�aC�	 

0N�� �� �$&. �475�D ��7 I�+ 
�5: 7��:��� ����4 

�4�> �4 k�U� ���+5�� 	�> .$&�+	 ��U6 0�O�=N �4E 

��D 0���M� -4 	+�� �&�X*$h 
$%%D $%&�� 

I�$�HP�5.D � �%N ��� 7��:��� �	 7����	 	�$Q 60 

-8�	 ��&�� 	+5: � �	 ��&�0 ���M� �$ �	 54+54 

$%��I 
�5: �+ �&E� 4�6��q ��� �+ -.�8 ��:2� ��7 

���4 +�I 
�5: �+ �475�D �� 0�+ )NM et al., 

2018.( �+ 4�I 22 -&�: 0a^ 
$ �	 +�I 
�5: �+ 

�475�D ����+�5�D�4��% &���4� �+�+5N56�I -&�: 

0a^ 
$ �	 	�+�� 0&�X* ��7 O�4�%� �	 ���&+ N5=�� 


$ 0�+ )Cho et al., 2018.( 
	5� L�.���4 

��� �475�D ���� 0�+ r�H4 � ��7�+ � �5: 0ax� 

� -.�� 7+ -D -4 �, 01� 5� �� �+5K �� .$&5�: 

e.S+ �+ 7�`*+ I�+ A%8 5�)& L�.���4 L�y5� � 

L�.���4 A�.�4�� -4 �, 0�N�5��� �	 ;�> � RE 

� +�� � Y�/�Ha� 
$�	 �� �$&. I�+ ���&�:�+ �� �	�K 

-4 	�/�+ 7����4 ���� �� ��� 
��� �>� � ����+ � 

W��6 �	 ���&+ �� $�4 )Zhu et al., 2014.( 

Y�*cC+ �	 L5��	 �	 	��� 	5,.�* $h�4�5,�� 

L�D�� ���$��+ -4 	+$=6 7	�$U� -&�: ���� 	�$U� 

0�+. �:2�� $h�4�5,�� L�D�� ���$��+ �	 54+54 

�J�6�� �� �	 +$�4+ �	 �HK7\E I�P&� ���D 

)Oncorhynchus mykiss( Y�a^+ .$ �+ �N5C 

z91� $ -D FZQ L�D�� ���$��+ �	 -&�:���� 

$%&�� I�5����� )Plecoglossus altivelis( � 

����5p� )Scophthalmus maximus( $=4 �+ 

GO�� �4 Listonella anguillarum� e8�� G�+HN+ 

r5� 5��� $ )Subramanian et al., 2008(. �	 

I�+ ����+� Austin et al. )1995( H�& ��1& $&	+	 -D 


��f* ���D�� -40�	 
$�E �+ lg� �HK7\E 

I�P&� ���D )Salmo gairdneri( 0�O�=N 

$h����5�D�4 ��1& 
	+	 .0�+ L��+54 Y�=O�g� 

Kumari et al. )2019( e�D56 � �+H�� l56 
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$ 0�+ -D I�+ �+H�� �	 {��� -4 L��6 �4�5,�� 

�� -4 Y�&���& �g�U� $%&�� -���\���+ � pH \�4 

5��[6 ��%D$ )Subramanian et al., 2008( .�+ 

�N5C� G��2� �� ��1& 
	+	 0�+ -D L�D�� ���	 

� 0��� �	 
	+�&�> ��������: 7+�+	 0�d�> 

$h����5�D�4 0�+� -47��C -D �>54 �+ �475�D �� �+ 

-.�8 Staphylococcus aureus� Pseudomonas 

aeruginosa� Klebsiella pneumoniae� 
Klebsiella oxytoca� Lactobacillus 

bulgaricus � Escherichia coli -4 �E 0����Q 
��1& ��$%�	 )Ravi, 2010.( Vandan et al. 

)2022( q� �P&+ $�$8 -4 ��& Ellipsomyxa 

boleophthalmi sp. nov. (Myxozoa: 

Ceratomyxidae) +� 54 7�� -&�: 

Boleophthalmus dussumieri 	�8�� �	 RE7�� 

�� $%� V�+H: .$&	+	 Solaimani et al. )2014( 

�:	�OE �.P&+ ��9.:; Boleophthalmus 

dussumieri �	 RE 7�� �.Q�� L�a*�$%4 +� ���54 

.$&	5D Sinaei et al. )2014( I45D��$�� 7�� q�6����E 

-M.Q$%� 7+ �	 RE 7���	 ��.Q�� Y�4��� �Ug� � 

��9.:;  Boleophthalmus dussumieri �+ <C�%� 

�.Q�� b�.> L��N +� ���54 $&	5D.  

�4 ���54 i4�%� 	�8�� ��%D�6 -=O�g� 7+ �	 	��� 

5^+ ����5�D�4$h L�D�� B. dussumieri ��/&+ 

$1& 0�+. F$� �+ I�+ G��2�� ���54 5^+ 

����5�D�4$h L�D�� 0��� I�+ ���� -�.* $%� 

�J�6�� 	�+$&���+ � �,�%�.D .0�+  

  

���� 0 40�
�  

-Mg%�  	��� -=O�g� �	 
	�$U� �H8 � 7$� �	 ��> 

��%S iK+� �	 ��� R5S b�.>�L��N 
	�$U�7+ �4 

|5* ����N+5[8 30  � -8�	22  � -M�K	8/26  � -�&�^

� ��C ����N+5[8 49  � -8�	3  � -M�K	8/29  -�&�^

iK+� 
$ .0�+ -&��&7�+	54 �4 0�	 � ���: H�& �4 

��6 ;���� ��/&+ $. 	+$=6 70 	$* ���� ��9.:; 

i�87��E � -4 
�P1����E 0������% 
$,1&+	 

���.* 
�P1&+	 $�� �+5�� �+��+ �M�%� .$&$ �4 


	�X��+ �+ �:2��7�� q�5���N��� �����% -&��&�� 

��/&+ $ � 	��� $��~6 �+5K �0N5: Ap� 5^+ 

����5�D�4$h L�D�� 0��� ���� ���54 $ 

)Coad, 2010; Murdy, 1989.(  

  
�&��'� ()�* ��	�+,�#- .�/�� ����  

0���	1 .�/�� ����  

�	 I�+ -=O�g� -4��)%� i�87��E ��DL� 0��� 

������ �+ V�� Subramanian )2008 (
	�X��+ $. 

24 0*�� �aK �+ i�87��E -&��& �L�D�� ������ 

�	 |5=� �P%�5: �+5K 
	+	 .$&$ Ap� ������ �	 

��.U� 
��f* �: q9��  )5 �.���5: �	 5��O( 

-4 Y$� 2 -M�K	  �4 V�� $&$. 7+54 -4 �K+$Q 

�$&��� �475�D ��7 �f�� -4 lg� �$4 � �+ I�4 

I�N� 5��� �:	�OE��� ������ ���	 RE 	5� � H��6 

	�+� 
$ � -.d�Nc4 �4 D�q ��	,G ��5��+ 

-4 Y��d 7	+5X&+ ���	 D-��7�� ���0�c� 7��Q 

10 �.��5��O ��$� D$�5. 50 �.���\�� �+5K $%�N5:. 

A� �+ 3 -M�K	 ������ �+ D-�� o��> � -4 �H9�7�� 

-C�45� �M�%� $&$ � ��.U� 7��Q ��$� $�5.D � 

L�D�� -4 -O�O7�� ��,O�N �M�%� $ )Sahrai et 

al., 2017(.  

  
�,2� 3��4� �� �5���� 6�78�  

A� �+ i�87��E ��.U� 7��Q ��$� $�5.D � L�D�� 

�	 -.Q5� ��aK -4��)%� -��6 �
��f* �	 7��	 4 -8�	 

��&�� 	+5: J��X�5�&�� �4 ��	 rpm3000 � -4Y$� 15 

-M�K	 ��/&+ .$ Ap� i��� ���� -40�	 
$�E 

i�8 7��E � �	 7��	 T�6+ 1> q� �4 0K	 001/0  

�5: I���6 .$ 0�8 �Q �	5D �	�� -40�	 
$�E � 

-��6  
��f*��6 �+ RE 5gM� -4 �+�%* �cQ 
	�X��+ .$ 

�	 0���& ��.U� -4 0�	 
$�E �4 
	�X��+ �+ 5�.�N 22/0 
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��5,�� ��5��+ $ � 0�8 ���54 5^+ ����5�D�4$h 


	�X��+	��� �+5K 0N5: )Ravi et al., 2010.(  
  

����� 9�#5 #-�����7/�� .�/�� �� :	� ���7�) �; 

<��; 

-4��)%� ���54 0�O�=N $h�4D����5� ��DL� �+ V�� 

��1�&+ ��	q 
	�X��+ $ )Bayer et al.,1996; 

Mangena et al., 1999.( �475�D ��7 G����E	��� 

��� -���7�� 	�+$&���+ � �,�%�.D )Escherichia 

coli (ATCC 25922)� Escherichia coli� 
Acinetobacter baumannii (ATCC BAA-

747)� Acinetobacter baumannii� Bacillus 

subtillis (ATTC 6633) � Bacillus 

anthracis(  $&	�4 -D �475�D ��7 Escherichia 

coli  � Acinetobacter baumannii -4 �+�%* 


$%���& �475�D ��7 �5: �X%� � �475�D ��7  

Bacillus subtillis � Bacillus anthracis 

-4 �+�%* 
$%���& �475�D ��7 �5: 0ax� �+ 
�P1����E 

7J�O��4�5,�� 
�P1&+	 $�� �+5�� �+��+ -��6 .$&$ 

�475�D ��7 -=O�g�	���  +$�4+ �	 k�U� 5O�����%�� 

�+54 D01 
	+	 $&$ � �	 7��	 37 -8�	 ��&�� 	+5: 

-4Y$� 24 0*�� &+,-4� .$&$ Ap� ����&�p��� 

�4D75� �4 DY��$ 5/0 �q $%O��N �	 k�U� 5O�� 

���%���+54 -��6 .$ 	�$Q 5/0 �.��5��O �+ I�+ i��� 

l�M.6 -�O�+ k��6 �+�� -a%�7+ ��5��+ -4 0�.�7�� 

7��Q k�U� 5O�� ���%�� ��:E 
	�HN+ .$ �	 -�+	+ 

��	q7�� &c4q ��5��+ D- -4Y��d -&�:+$8 -4 

0).S7�� ].�9� 
��f* <�K� 
$ )25� 50� 100� 

200 �.���5: 54 �.��(5��O -�1SE 
$ $&	�4 �4 -.d�N 

54 7�� k�U� D01 �+5K -�N5: � -4Y$� 24 0*�� 

�	 7��	 37 -8�	 ��&�� 	+5: &+,-4� .$&$ �	 0���& 

5gK -O�� �$* $� e�Q54 �.��5�� �4 k>DG 


�+$&+75�: .$ I�+ G����E 7+54 5� -��� �4D75� 

-� ��4 6,�+5 $ �	 0���& 
	+	�� �4 
	�X��+ �+ �5&�+HN+ 

SPSS 21 � H�O�&E A&���+� q� -N5C ANOVA � 

�	 lg�  Fc�>+ �%=��+	 )05/0P<( 	��� -�H/6 � 

��.U6 �+5K .$%�N5: ����6 5�	�M� -4 Y��d F+5U&+ 

���=� ± I�P&��� ���4 
$ .0�+  

  

5�
�6   

W�%6 
$��1�
$ �	 0�O�=N $h�4�5,�� �	 ���� 

-&�:7�� ����� -40.* e�D56 W�%�� L�D�� l56 


$ 0�+� -D+5� ��.�7�� 
$%%D$�O�6 L�D�� �	 

-�\ ���$��+ � ��+����.6 I�4 -&�:7�� ���� Y��X�� 

$%��� )Lee et al., 2020.( 
�c* 54 �I�+ 	+�� 

��������4 �L�D�� -��4 -4 k�+5 �,�J�O�D+ � 

�,�J�O��H�N $%&�� �7�� pH � �Q+5� $� � ���.4 

5�[�� .$%��� �+ �N5C 5��[6 �	 �+$M� l56 L�D�� 

I�4 -&�:7�� ����� GM& ���� �	 0����Q ���� 

0a�& -4 0&�X* �X�+ ��$%D )Subramanian et al., 

2008.( 5��[6 �	 0�O�=N $h����5�D�4 L�D�� 

�� $&+�6 -40.* -&�:7�� ].�9� ����� 
�P����7�� 

�Y��X�� ��g� ].�9� L5��+ .$�4 
�c* 54 �I�+ 

������ ].�9� ��$%&+�6 0����Q �6��X�� 0a�& -4 

�J�6��7�� ���,� �� Y��X�� -�+	 $%�4 )Kumari 

et al.,2019.( -4��)%� G/%� 0�d�> $h����5�D�4 

L�D�� -��6 
$ �+ 0��� ���� dussumieri 

Boleophthalmus� Y�1����E 54 7�� G -��� 

75�D�4 ��� �475�D ��7 	�+$&���+ )Escherichia 

coli  (ATCC 25922)� Bacillus subtillis 

(ATTC 6633) �  Acinetobacter baumannii 

(ATCC BAA-747) � �475�D ��7 �,�%�.D 

)Escherichia coli� Acinetobacter 

baumannii � Bacillus anthracis( ��/&+ .$ 

-D 75�D�4 E. coli � A. baumanni 
$%���& 

�475�D ��7 �5: �X%� � 75�D�4 Bacillus 
$%���&  
�475�D ��7 �5: 0ax� .$&	�4  

L��+54 b���& ��1& 
	+	 
$ �	 ��$8 2�  -O���$* 

$� I�4 �475�D ��7 ].�9� 7+�+	 Fc�>+ �%=��+	 

)05/0P<( 	�4� -4 7��C -D 75�D�4 B. subtillis �4 

I�P&���  -O���$* $� 16 �.��5�� L��QI�56 � 
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75�D�4 A. baumannii �%�O�4 �4 I�P&���  -O���$* 

$� 4 �.���5�� ���M�I�56 �475�D �� �	 54+54 
��f* 

L�D�� ���� .$&	�4  

b���& -.Q5� I�+ �	 75�D�4 -D 	+	 ��1&  7��

�5:  $� �$* -O�� I�P&��� �4 0ax�12 �.�� 0a�& 5��

75�D�4 -4 �5: 7�� $� �$* -O�� I�P&��� �4 �X%�9 

�.�� 0����Q 5��G�4 56 L�D�� 
��f* 54+54 �	 7

���� 0��� B. dussumieri $&	+	 ��1&�� .  �	 I�%�

75�D�4 I�4 7�� �5:   ��X%�E. coli (ATCC25922) 

 $� �$* -O�� I�P&��� �441/0± 15 �.�� 5��

L��Q 75�D�4 I�4 �	 � 75�D�4  I�56  �0ax� �5: 7��

 75�D�4B. subtillis (ATTC 6633)  -O�� I�P&��� �4

 $� �$*24/0± 16 �.�� 0����Q 5��G�4 56 �+ 7

�,) 	+	 ��1& 	�> 7��1 �2  �3 .( 

  
"	#� 2. ��$8 ���54 0�d�> ����5�D�4$h 0).S7�� ].�9� 
��f* L�D�� 0��� ���� Boleophthalmus dussumieri 

0).S 

75�D�4  

25  50  100  200  

Mean±SE  
Escherichia coli (25922)  10±0/333 ef 

13±0/333 d
 

16±0/667 c
  

19±0/333 b
  

Escherichia coli  7±0/333 j
  

8±0/00 hig  
8±0/333 ghij  

10±0/333 efg  

Acinetobacter  8±0/00hij  
8 ±0/333 ghij  

11±0/333 e
  

13±0/333 d
  

Acinetobacter baumannii  0±0/00k  
0±0/00 k

  
8 ±0/333 ghij  

9 ±0/333 efgh  

Bacillus subtillis  13 ±0/333 d
  

14±0/00 d
  

17 ±0/333 c
  

21 ±0/333 d
  

Bacillus anthracis  8 ±0/333 ij
  

8±0/00 hij  
9 ±0/333 ghij  

9±0/00 fghi  

 

 
>+� 1. -���M� 0�d�> ����5�D�4$h �	 �475�D ��7 �5: I�  

  

  
>+� 2. -���M� 0�d�> ����5�D�4$h �	 �475�D ��7 �5: 0ax� 
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Acinetobacter baumannii Acinetobacter (ATCC BAA-747) Escherichia coli Escherichia coli (25922)
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>+� 3. -���M� 0�d�> ����5�D�4$h �	 �475�D ��7 �5: �X%� � �5: 0ax�  

  

5^+ $h����5�D�4 �	 ���6 0).S7�� ���54
$ 


��f* 7+�+	 Fc�>+ �%=��+	 )05/0P<( 	�4 � �4 

G�+HN+ 0).S �
��f* 0�d�> $h75�D�4 �� 

G�+HN+ +$�� .	5D 

b���& H�O�&E 7+54 ���54 0�d�> $h����5�D�4 

L�D�� 0��� ���� B. dussumieri  -8�6�4 -4 �	 

���* I��=6 �
$%%D �%=� 0).S7�� ].�9� 
��f* � 

W�& 75�D�4 ��1& 	+	 -D I�4 I�+ �	 ���* Fc�>+ 

�%=��+	 7���E 	�8� 	�+	 )001/0P<.( -4 I�+ Y��d 

-D 75�D�4 Acinetobacter baumannii �4 �D 56I� 

�+H��  -O���$* $� )5Xd( �	 0).S 25 �.���5: 54 

�.��5��O � 75�D�4 Bacillus.subtillis  �4 G�4 56I� 

 -O���$* $� )21 �.��(5�� �	 0).S 200 �.���5: 54 

�.���5��O -4 e�656 ���M�I�56 � L��QI�56 75�D�4 

$&	�4 -D 6~
$%%D$�� b���& �.aK ��$�4.  

  

78� 0 29��6%��� 

���.���+ 0��� H8 I�O�+ m�g> �*�N	 ���� �	 �4�M� 

��/� ��+�* 7����4+� ��.$�4 ���.���+ ���� -4 

-.��� -�\ ���D�� -D k��6 ��.�7�� �4c: 

�, l56 �� ��	 
$��� �� �.	 -�\ ���D�� 

�,1�� �+ I�(6�5��,�.:��� ��,�.:�(6�5��� � 

I�(6�5��� �� $�4 -D q� -�\ �*�N	 +� I�4 ���� � 

k�U� �8��> 	�/�+ ��$%D L�D�� 0��� ������ 

-4 �+�%* I���9& $� �*�N	 ����� -4 ��O	 l56 � 

�%�HP��8 ��+$� i&�� �+ 0�ax6 �P&+��� �475�D �� � 

���K7�� 7����4+� 54 7�� ��g� �8��> �$4 ���� 

��		5: )Esteban, 2012.( 7�����D�N �4�5,��$h 

�+ ��aK �����H�\ I�O�,OE ���6�X�N ��H&E7�� 

q�6��4�5� � I�(6�5�7�� ���.p�D �+ ��� 56I� ��+�* 

�4�5,��$h 	�8�� �	 L�D�� $%��� -D Y�$K 

����5�D�4$h L�D�� G�4 56 -4 ��`Q I�+ ��+�* 

0a�& 
	+	 
$ 0�+ )Lee et al., 2013.(  

���� ��C -D ��1& 
	+	 $ �	 I�+ �-=O�g�  
��f*

L�D�� 0��� ���� ���54
$ -�.* �475�D ��7 

�5: �0ax� ��=N56 �+ -���7�� �5:�X%� .	�4 �	 I�+ 

����+� Hellio et al. )2002(  H�& Y+5^+ $h����5�D�4 


��f*7�� �4E L�D�� m�45� -4 13 -&�: ���� +� 

���54 
	5D ��+ ��� 0�O�=N $h����5�D�4 -�.* 

�475�D ��7 �5:0ax� B. subtilis� B.cereus� 
B.megaterium� Streptococcus sp. � S.aureus� 

�475�D ��7 �5:�X%� E. coli� Klebsiella 

pneumoniae� Serratia marcescens� Proteus 

vulgaris� Pseudomonas aeruginosa  
$��1� 

.$&	5,& Kumari et al. )2019(  ��1& $&	+	 -D 


��f*7�� �4E L�D�� -40�	 
$�E �+ Rita rita � 

Channa punctatus�  -O��7���� v�a�5M6 75/9 

�.�� 5�� � 00/8 �.��5�� +� 0a�& -4 S. aureus ��1& 
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.$&	+	 �+ N5C3� �+3I f*3
���3� ��� ���O�=N -�.* 

E. coli � P. aeruginosa $%�+$& � �+ 5)& 

��=N �	�456 0a�& -4 �475�D ��7 �5:0ax� �4 b���& 

-40�	 
$�E �	 I�+ -=O�g� �&+�9�� .	�+	 �+ 7�� 

5P�	� Bragadeeswaran et al. )2011(� 5�^~6 

$h����5�D�4 7�K �+  
��f*��> L�D�� Angullia +� 

:3V�+H D3&	53$� 43-C337�� D3- �.*33- E. coli�   
P. aeruginosa � S. aureus ��=N 
	�4 � ��� 

���O�=N -�.* K. pneumonia ��1& $&+$&. �	 -=O�g� 

Mahadevan et al. )2019(  
��f*7�� L�D�� 

m�45� -4 ��9.:; Periophthalmodon 

schlosseri -�.* �475�D ��7 �J�6�� �&��&+ ���) 

Proteus mirabilis� P. aeruginosa� E. coli� S. 

aureus� Salmonella typhi� Vibrio cholerae� 

B. anthracis � K. pneumonia( � -���7�� 

����K ].�9� ���) Candida albicans� 

Aspergillus flavus� Mucor sp. � 

Trichoderma longibriachtin( 0�O�=N 

$h�4�5,�� ��1& $&	+	. �4 -8�6 -4 I�+ -�N���� z91� 

0�+ -D -&�:7�� ].�9� ����� �+ 5)& 0�O�=N 

$h����5�D�4 	�> W�%6 ��1& ��$%�	 -D ��$&+�6 

-4 0.* Fc�>+ �	 0�X�D � 0��D I�(6�5��� � ��H&E�� 

�	 L�D�� l56
$ $�4 )Lawson et al., 2011.(  

b���& -40�	 
$�E -4��h� ��1& 	+	 -D L�D�� 

-4 0�	 
$�E �+ 0��� ���� Bolephthalmus 

dussumieri� 0�O�=N $h����5�D�4 �+ 	�> ��1& 

�� $�	 -D ��$&+�6 GM& ���� �	 0)N�U� ���� �	 

54+54 �J�6���� �X�+ .$%D 	��%1�� �� �	 �6 
��f*7�� 

].�9� L�D�� I�+ -&�: �+ ��9.:; H�& ���54	��� 

�+5K 	5�: �6 $�� �+��4 Y�$K 0�O�=N I�+ 
��f* +� 

0��M6 .	5D �+ 7�� 5P�	 <4�g� �4 V�+H: ��� I�+ 

����Q+ 	�8� 	�+	 -D ��.N �4�5,�� �	 L�D�� 

-&�: 7�� ����� ���* 0�O�=N $h�4�5,�� 
$��1� 
$ 

$%�4� -D+5� �475�D ���� $%&�� Aeromonas 

salmonicida� Aeromonas hydrophila� 

Pseudomonas fluorescens � Microccus 

luteus �	 L�D�� ���$��+ �>54 �+ -&�:7�� ���� 

z�916 
	+	 
$$&+ � 
$��1� 
$ 0�+ -D 7+H8+ 

$h�4�5,�� $�O�6 ��.$%%D I�+54�%4 Y�=O�g� G�4 56 

7+54 I��=6 ia%� I�+ 0�O�=N ���&	��� .0�+  
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