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����������-1,3-��������7A�:�+�70=���.����-��� �� %��8!70=��������"�-
�!��������#�������$� (N-acetyl-D-glucosaminidase, NAGase) 6�%��!������#������0�7
��7�A���/%����.&�.���.����� �!��0=.-�+�������������������������'0.� ������7�)����
'��$6��$+7�)�%�4*�'06 6('  �!���-����'��$  �&0���	
����+�.��%����-��&0��!$�����:��� 
������7�)����'��$%�6(' �!���-�0�7��7��0=.-�+��������2T����������4���'()��&�#��

4�����:�5�-!70=�:�!�%����-�$ ��7�-�70�������������-1,3-��������%�
������$��� �!%�U0#��VW����*+� '�,-. 6�-&�����������-1,3-��������7A�����$+$0 �(=�%'+��
�������2<��������7 %� 0.1 M sodium acetate, pH 6.0 �&70=�*8:5�� 60°� ��� 20 ��70

�$+7A�%:+����������-1,3-������������*73�]4��������$�������*+� '�,-.70=^&��
������!���$+-. �#��0.����V�70=�-���=��- 70%  #$.#���#7���Va$+-.������ DEAE-
Sephacel  �!������ Superdex 200 HR 10/30  �+- .��&�$+-.#6�0�!������$��4�����"�#7�V��0
��� �����0.  6�-&�����������-1,3-������������*73�]2���i j�#2��0� 1  j� %�#6�0�!���
���$��4�����"�#7�#V�0��� ���& 2���5�6  �!�������0)2���i j�#2��0� 1  j� �'&���� 
�
=�0�)A�:���#���*� 58,200 $�����%�#6�0�!������$��4�����"�#7�V��0��� �� 2���5�6 �! 
74,000 $�����4�����7A��4�Vl��7�'��$+-.������ Superdex 200  ����������-1,3-�����������

�*73�]7A�����$+$070=�*$70=  pH 5.0    �!70=�*8:5�� 60°� 0�-���j0.��&��*8:5��j
� 60°� ������
����*73�]04��	����� ���U�6���#���  #$.0�&� Vmax  �! Km �&��������� �2<� 0.625 �#��
#�/��70/��������  �! 5 �������/�������� ���A�$��
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6� ��7�-�704A��6�!�������������-1,3-�������� �!������ NAGase ��
%�������$��� �!��!�6�! 6���"��+�.%���+���()� �!%�U0#��VW  ������7�)� 2 '��$70=6�
��%���� �!��!�6�!�&�4!0�7��7��0=.-�+��������.&�.���.�����:����� �� �!�����

�!$�� ��7�-�70�������������-1,3-��������%�U0#��VW �!������$������
�*+� '�,-.70=��!�*+�%:+0�����$�'()��&�#�� Vibrio harveyi   �� active 0�&��6�=����
)��.&��0��.
�A���/70=�-��'(=��=� 95 %   �! 99 % �2<�  2.57  �! 1.97 �7&� ���A�$�� �(=��70.��������*+�'*$
�-��*70=;0$$+-. 0.85% NaCl     %�7A�����$0.-���6��!$�� ��7�-�70��������� NAGase %�
U0#��VW �!������$�������*+� '�,-.70=��$�'()� V.  harveyi  0�&��6�=����
)��.&��0��.�A���/70=�-�
�'(=��=� 95 %   �! 99 % �2<�  1.99  �! 1.5 �7&� ���A�$�� �(=��70.��������*+�'*$�-��* �(=�;0$
�*+�$+-.�'()� V. harveyi   �� inactive   :�(�$+-.�'()��&�&�#��%��*+� '�,-. �'&�  Escherichia coli, 
V. cholerae  �!�-���70=7A�%:+���$#����- $�$-���-  6�-&��!$�� ��7�-�704A��6�!���7�)�������
����-1,3-�������� �!������ NAGase %�U0#��VW �!������$����& ���&��4���*+�'*$�-�
�* ^����7$����:�&��0)�&�'0)-&��!$�� ��7�-�704A��6�!�������������-1,3-�������� �!
������ NAGase 70=�6�=����
)�%�%�U0#��VW �!%�����&�4!��0=.-�+��������2T�����������&����
��$�'()��&�#������*+� '�,-. ���4���0).��6�-&�����������-1,3-���������&�4!0�7��7��0=.-
�+�����������$5�-!�-����0.$����*+��6��!6��!$�� ��7�-�70�������������-1,3-��������
%�U0#��VW�6�=����
)��.&��0��.�A���/�(=�7A�%:+�*+� '�,-.���$�-����0.$
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ABSTRACT

β-1,3-Glucanases degrade β-glucan while N-acetyl-D-glucosaminidases 
(NAGase) are present in chitinolytic system of crustaceans which mainly involve in chitin 
digestion and molting. They are found in many microorganisms, plants and some animals. Both 
enzymes were rarely reported in invertebrates. In plants and animals, they play role in defense 
mechanism against pathogenic infection.

Optimal conditions for assay of β-1,3-glucanase  activity in hepatopancreas 
extract were by using laminarin as a substrate in 0.1 M sodium acetate, pH 6.0 and incubation at 

60°C for 20 min.
Purification of β-1,3-glucanase from the hepatopancreas extract of banana 

shrimps was achieved by chromatography on DEAE-Sephacel and Superdex 200 HR 10/30  
columns, and subsequently by preparative polyacrylamide gel electrophoresis (PAGE). The 
purified enzyme showed a single protein band in nondenaturing PAGE. In similar, it also showed 
one protein band with Mr of 58,200 and 74,000 daltons in SDS-PAGE and determined by gel 
filtration on Superdex 200 column, respectively.  The optimum pH and temperature of the 

purified enzyme were 5.0 and 60°C, respectively.  It was stable upto 60°C.  The purified enzyme 
had a hyperbolic kinetic with Vmax and Km for laminarin values of 0.625 µmol/min/ml and 5 
mg/ml, respectively.

High specific activities of both β-1,3-glucanase  and NAGase were detected in 
the extract fractions  from  hepatopancreases  and  guts  whereas traces were found in the muscle 
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extract and hemolymph of  banana shrimps.  These results suggest that these emzymes present in 
hepatopancreases  and  guts  may play roles in degradation of dietary glucan and chitin. β-1,3-
Glucanase  activities in hemolymph and hepatopancreas extract of banana shrimps infected with 
active Vibrio harveyi were 2.57 and 1.97 folds, respectively. These were significantly higher than 
that of controls which were injected with 0.85% NaCl. In the similar manner, NAGase activities 
in hemolymph and hepatopancreas extract of the shrimps infected with V. harveyi were 1.99 and 
1.50 folds, respectively, which were significantly higher than that of controls. In contrast, specific 
activities of both β-1,3-glucanase  and NAGase in the hemolymph and hepatopancreas extract of 
banana shimps injected by their nonpathogenic microorganisms such as Escherichia coli, V. 
cholerae, white spot syndrome virus or inactive  V. harveyi,  were not different from that of 
controls. These results indicate that the increase in β-1,3-glucanase  and NAGase activity levels 
in hemolymph and hepatopancreas may respond to the pathogenic infection as a defense 
mechanism in banana shrimps. In addition, an increasing in the specific activity of β-1,3-
glucanase in hemolymph due to vigorously shaking, indicates that it may play a role in the stress 
response of banana shrimps.


