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Eurygaster integriceps Puton (Hemiptera: Scutelleridae)  
 

������ �� *  

  

 
∗∗∗∗:"
�#� $��#��% %&�� ����'() �	�������� ��*� ��+)�!,(   (*+( �-�� � .�� ��/�'() �������� )arash.zibaee@gmx.com(  

  

 :-1�+�) 2+��305/10/94                                             :6*+78 2+��324/06/95  
  

$�
&'  
(%�) ���  �
�* ����13-8  �) �/0' �1�)��2 3�45  67� �) (8 ��9#� )��"�&��� ���  (9:0� ��0; (9��<%

 )�  3
=
8 >��?:� @�� 
�� �%�� .* (/ ���BC D/��� �� $)�=9�� ��0/ E�0<F�?%  ���    .��9G#� (9G#/�
 ������

FC0
HI  (&����/0' �� >J/  �KL�� M/�; ��"�&��� ���  M
&<� �� �BC�� ���)�  ���>�
�5 ���  ��8  )��G� �)

F�?%  ��� (�?N� $���8 O  ��  ��N%�$�� 3�� �>�
�5 	�� �) . �G��� 	� $��� �� ������ ���
� F�?%   ���G�� ��

Eurygaster integriceps   3G�� O�0G�� �) ���� �H1� 3:  (8  ���G�  ���G�      �G�� 0: .�G� �G���
 	
G
�� 


���� �����  ���&��� O�
 �/ ���?% 4/25    �/�G���/ �O�G9��)�H
858/19    3�G#% ��G1�) ���G�  ���G� 70/69  


 $��
 3
���:37/2 "��
0&
�  0/�H
� �0�  .)�) O�<% �� 	
X�
05>����  ���  3
���: 	�09<
/ (�
K/ ���) 
 (9��
��

 �� ���?%  �) (9��
��6  ���) 
25      E�G�Y 0Z%�G<% 0�)�G[� 	G�� �) F�?%  O�
��/�&%� .�%)�) O�<% \�
#H� (L�)

 E�� (/ ���?% 3-1  .)�/ 3I��3]HC ���  ^H9J�EDTA 
 PMSF  O)08 �J<� ��0/ ����
 3
���: O�&�

 .�%�� $)�=9�� F�?% 3]HC ���  ^H9J�EDTA 0
Y_� ��� 3���% ���?%  3
���: 0/ �PMSF (/ ��`  �G���  ���)

a
9�
8 M
Hb� 
 (�?N� .)�) >��8 �� O �  c�HJ� ���%��)��/PMSF  ���� 	� $�� ���� ���
� �
� �� O�<%

 �����8?
�
��
� >[% M
�) (/ E�0<* ������
� (���7� .)�)O  ��  (
HI$�%��)��/ ��� �=9�� ���X�
05 �) $�� $)

 
 )��) 3
��� (9J���0� O���
��� �%��� .)�� (9J���0� O���
� d�0` �� E�:  �����5 3�0��� ��<Z��� 

  

$2�
 �
H8 �� :Eurygaster integriceps�  ������� ���
����� ����$�%��)��/ �  

  

(��[�  

  	+�;'(&3 �( 	;�+ <�!=� 	+(7> ?@�A� �( �)�B!,(   ��;�
�C1&� �(*@ D(*�E �����   F&;A3 � G;���3 - H ��  -;,

)Nation, 2008( .     JK;, J;,�A� 	+(7;> ?;KA� �( �+7L3

?+*, ���       	;� *!;��@ GM��;�N&3 	+�;'(&3 � �*;�E *;3   .)&;�

   D(��;��&@*� �( D��;K� D(*;�E �(7> 	�O( �(�
(   ��;�
	@*P Q�R3�*8 � ��      �( �)�B!;,( �(*;@ D(*;�E �;� �A!"� ��

 H ��    ���N ����(��;��&@*� )*@��;� �;A����'   �;���R3�*8 � �;��

	� 	@*P .�A��@  ��;� �!S�, T*P��,( ����E(� �( ��   �;'(
	@*P ��N&3 �) �� �*�SU ���  -���( 	N&�, �����> � �(

	@*P �( .�'�() �*�SU ��� -1�@ � ���7@ �) )&
&� �(  ���

��&'�
 	�   �*;3 �;@  (&3       V;,&3 �;� )*;� ���;�( �+*;"���

 	;;� ��N���;;�� �;;�����N )&;;� )Terra and Ferreira, 

2005.(  �*;3 	
��S �*!,( ����'&�8 ������N   ���+*;"���

WX� � �)*� ��N����� (�   	;�Y+� Q+*3 H  �;�   ��� -;�N�Z1

-,( 	K[\*�> � 	K[\ �����1 Q�@ V,(��E �) ��(*!"@&, 
)Grillo et al., 2007 ]Terra and Ferreira, 2005.( 

)(�Z3 �) D(*�E 	��(&� �������N  �;A'�� D(*;�E �( � 

 %*��\�, �(&S        �^'*;@ �(&;=�*@ �K;, %*;� �^'*;@ ��(&;'
  ��;'( ��;�&�� %*� � W�� _��@ ���B,   	;,�*@ ��;�  �;'( 

)Ranjbar et al., 2015]Terra and Ferreira, 2005] 

Zibaee, 2012 ]Zibaee et al., 2009 ]Zibaee   
  



	+�K+� :`N�S ���, 	�Y+� Q��Z3 � �%�A� 	N&�Z� Q, 	��(&� ����N ��� ... 66

et al., 2008.(  Q+(W+�'H �� �) (� T*P �����,(   -;�Z\&�
 � �)*� (�
 �BNH   a(*�'�;8 ��;��N ��K� ��E �3 -�N�Z1 *b' �(

�A!"�  (�(�'�!"8 )Terra and Ferreira, 2005.(   

  �%�;A� 	N&;�Z� Q,Eurygaster integriceps 

Puton (Hemiptera: Scutelleridae) � -;;1H
( �) %�A� 	�O(  �;� -;,�8��( c*� � �C+*1H d��� � (*+ 

 W�C!;;"�*�> � W�C!;;"� D��;;"S H  6�(�;;� %�;;A� ���

�;;�-;;,( � )Kinaci and Kinaci, 2004.(  �) 

 �(�!@( ��&;8  �;�    eN�;@ )(*;1( � D�;Z[\   	'�;�)   )�(� (� )&;S  

 )(&� � �)*� �'()?+��  ���  (�	� �A�� . �;Z@   c(�;@ f;+��3 

 ���  -1�@ �@ 6��( 	+(&'�'�'()  �;�     ��N���;�� G;�N) �;@ (�
 Q3&�� Q�R3�*8  g��;� 	;�  �;�) )Aja et al., 2004 ]

Kinaci and Kinaci, 2004.(  	;;�+ �*;;�E Q;;+(  

     � �)&;@ %�;A� �;�N&3 	�;O( ?'(&� �(6��  ��;�   <;�!=�
 	;;h  H d*;;!A��;;�) ��;;�  �;;�H��� 	N(&;;!��)&;;K' �;;'( .  

  &A��3 g��Y;8  ��;�     6�(&;� �i&;N&+��1 ��� �)�;+�  

 %��'( %�A� 	N&�Z� Q,��� -,(�BNH .-  	;��(&� �.��H

 �*;;�E Q;;+(`N�;;S ���;;, ��;;�  �*�kl;;3 ��;;'�()��@ �;;�� 
    g��;;� *;;@ ���;;X� � D.;;1 %�;;\�( �( ��;;� m(*=!;;,(  

  	;,�*@ W+�'H -�N�Z1 ��;�  -;,( )Kazzazi, 2005.( 

�BNH -�N�Z1- �!@ �- �(�+�&�&��	��(&�  	N&�Z� Q, �)
Q;;, � Eurygaster maura  	;;,�*@  -;;,( ��;;�

)Mehrabadi et al., 2011(.    ��;���R3�*8 �&;nE

	N&�Z� Q, ��Z� �) Q�"�+*3&��� � Q�"�+*3 6�(�� %�A� 
���    �;�' �  -;,( ��;� �)()     	��;'�()��@ Q+*!;��@ �;�

 ��;;'�()��@ � Q�;;"�+*3&��� 	;;O�o!S( ��;;'�()��@ V;;,&3

 �+&, �( ��� m(*=!,()��+( -,( ��� )Saadati and 

Bandani, 2011 .( WX� gC' Q!1*� *b' �) �@W+�'H  ��;� 

  �;;A+H*1 G;;��� p�) �D(*;;�E T7;;
 � W;;n� �) 	;��(&�

-���( � Wn� W+�'H ���  .)�() D��*q *���)��.�   Q+(*;@ �

 ��r���;;;�� g;;;C' Q!;;;�() G;;;�N) �;;;@ �;;;�����N	;;;� �;;;A'(&3 
��;;'�()��@ ��;;�     (� �;;!=+�(*3 �;;+ %��;;C� %�;;\�( �) ��;;�  �;;�@  

 �;AA� ��N����� )Terra and Ferreira, 2005.(   Q+(*@�;A@

`N�S ���,  Q��Z3 �	�Y+� ���  ������N 	�+�'H	�  �;'(&3 
 -�C1&� �)���'*@ ���    �!;�() -;���( %��C�  ����� )��+(

 .�;;��@��.;;�  Q+(*;;@ ��;;'() ��;;�  %�;;A�;;E ���8 �;;3 13   
      � �;�� �(*;@ �;� �A!;"� 	;@*P �O�) �;'(&
  	;'�   �7;@

  )�() -;���()Stramkova et al., 2009 .(  Q+(*@�;A@

 t(�;;�(g�;;8 ��  � �&;;nE 	;;,�*@ -;;X
	;;�Y+� ��;;� 

 %�A� Q, 	��(&� ����N 	�+�'H\ *b' ��  �) .�;A!1*� �(*
 �) 	��(&� ����N -�N�Z1 (�!@( g;=@  ��;�    ��;Z� <;�!=�

      �;@ -K;"' W+�;'H Q;+( -;�N�Z1 	�O(  ��� �3 �� 	@�+��(

 *+�,g=@ ��  �)�B!,( �@ t�� W+�'H u�, .)&� `=��
     `N�;S 	1(*�&3�;��*�  &!;, �) � D�BN&;, %&�'&�H �(

 -+�X' �) .��	�Y+� ���     �( ��;� `N�;S ��;��N 	�+�'H

��
    �;@  H d�;Z1  �;�� -�Zq� � �A�X@ ���) � �!+��,( �
�� Q��Z3 	�O( ��'�()��@ �) �( �)�B!,('�.   

  
�
� 
 )��� ��  

E�0<*  

     ��;X@ G;+(�( �) %�;A� Q;, eN�@ )(*1(1391   F�(�;� �(

W!,� %�A�   ?;�
  .�;�  �!,( )�@H    �( �;Z@ � ��;� ���H

��&8 ���(7/�=3      ) t�*;v �;@ ��;� 2+*;B3 ��;�15×20 
	!'�, �'() �@ � ��� GC!A� (�*!�    �!;�>H �;KA8 � %�A� ���

 ���) �) TH �@2±25  	K"' -@&h� �a&�"�, �
�)80 

  	�+��;3 �@ 	+�A��� ���) � �O�)16:8     �;+7L3 x&;�@ �;3
@ eN�@ )(*1( u�, � �'�� � �(*@ �+�
 G"' �( ���H )&
�

g+���H %��'(  .�'�� �!1*� ��� �@ ��  

$)��  (%��% ���� ��
/ ������
�
 

  6��*;;8 t�*;;v �( %�;;A� 	N&;;�Z� Q;;, eN�;;@ )(*;;1(  

	;;@ 2;;+ ��� � ��;;� (�;;
  *;;+� �) u�;;, ��'�;;� u;;E
��' *1�@ ���E �*!8 �) � y&�,�*���&+*!,(  ���;E 	

 W+�, �+*��10 	��� �r&�    z+*;�3 e;�3 � uA8 {�� �@

 H  �@    .�;� m��;S 6�(&� ��/!,) � ��� �)() 6*@ ��

�)��  )(�Z3 �@ 	'��� ���10 T&�3�*��� �@ )��   ��;�5/1 
	���  ���E �*!�N800   .�'�;� GC!A� *[C� TH *!�N�*���

  -;1�@ �	!;,) ��+�'i&�� {�� �@ (�!@(    	'�;�� �)�� ��;�

-+�'i&�� u�, ���� �+�'i&��   D�;� �@ ��10   �) �;C�\)
13000   ��;;;�) �) �;;;C�\) *;;;@ ��)4  a&�;;;"�, �;;;
�)

 ��;;�) �) G;;O�E Q�;;�'�� ?+�;;� .�'�;;� i&�B+*!'�;;,20-   



��������	  ��
 �(������� 	��� ����)39  �����4 � �!"�� 1395 67

	,�*@ %��'(  ��� �3 a&�"�, �
�) �/' ��   �( .�;� ��()
g+�;;��H �) (W+�;;'H) G;;O�E J;;��*3  	+����;;�&�@ ��;;�

g�8 .�� �)�B!,( ��  

���
� 3
���: >N��  

  6�� a�;,( *;@ ����N -�N�Z1 Q��Z3Tsujita et al. 

)1989 ( :G��� gA�(� }&�=� .�� %��'(10  *!�N�*���

�( GO�E Q��'�� ?+��) W+�'H  �(i&�B+*!'�,20  *!�N�*���

	8--+*�3&@ G�A1�*!�'1 27 	��� �@ �r&�  � (*!"@&,  (&A�

45   d�;;,�&�'&+ *1�;;@ *;;!�N�*���20 	;;���   G��;;�) �r&;;�

Q�"+.�2D�A�"�&, �3  �2-  {+�&BN&;,  �;3(&A�N&1�&� 

 ��,(4 �!+��,( �@ (7  ���) �) �� )&@30    a&�;"�, �;
�)

 �	BA� d*!A� �(*@ .�� �@&�'(�'&�'  D�� �@ ��15   �;C�\)

Q@ �)  )*, u�, � ��� �)() �(*\ (%*� TH %��E) ����

 �( �Z@ .�'��10  �C�\)100  W+�, ��"������ *!�N�*���

1 y&�3�*��� �( %(�� *� �@ �r&�     �) u�;, � �1�;q( �;�

 ��&' T7
405   g�A;, g+���H .�'�� ��'(&S *!�&'�'

.�� %��'( �(*�3 �, �) ����N  

���� �����
� ��  

 6�� �(Orscelik et al. )2005 (Ǹ�S �(*@  ���,

 �;'&�' .�� �)�B!,( %�A� 	N&�Z� Q, 	��(&� ����N   ��;�

�@ 	�+�'H  %&�'&�H D�BN&, �@ ���H -,)35  �75  �O�)

  D�;� �@ � �'��H�) F�K�( D�&O �@20   �) �;C�\)6000 

    T&;,� *;� �( �;Z@ .�'�;� i&�B+*!'�, �C�\) *@ ��)   	;�)

�@ ,�?�
 D�@&,� �%&�'&�H D�BN&, ���  �) � ��� ���H

 d�,�&�'&+ *1�@ �( 	�� W�E20 	���   �!+��;,( �@ �r&�7 

�'&�' u�, .�'�� d&�~� �"�� �@ ��   7;1�A� �@) ��N�+) ���

12  )��;;E �) � ��;;� G;;C!A� ( &;;!N()&���1  �;;@ *1�;;@ *;;!�N

 �!+��,(7  D�� �@24  ���) �) -��,4   a&�;"�, �
�)

���'��3 �'&�' .)&� m��S %&�'&�H D�BN&, �3 �'��   ��;�

	
 G+��B,  &!, �@ ��� ��N�+)- 1005   �.K;\ �;�    *1�;@ �;@

  �!+��;,() d�,�&�'&+7      .�'�;� G;C!A� )&;@ ��;� �*K�N�;� (
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6- CM-Sephadex 
7- Acrylamide 
8- Commassie Brilliant Blue 
9- Methanol 
10- Acetic acid 
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6- Premicrovillar 
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 M&�1- 3J��  ����� $�Z9�) �����Eurygaster integriceps  

Figure 1. Morphology of digestive tract of Eurygaster integriceps 
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Figure 2. Lipase activity in different parts of the midgut in Eurygaster integriceps. 

Different letters show statistical differences among means (Tukey test, p≤0.05) 
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Figure 3. Zymogram of lipase activity using florescent substrate in 
different parts of the midgut in Eyrygaster integriceps 
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1- Domains 
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Fig.4. Chromatogrphy of digestive lipase in Eurygaster integriceps. a). Sepharyl G-100. b) Ion-

exchange of cephadex 
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 "
�L1- ����  ������ ���
� ����Eurygaster integriceps 

Table 1. Purification of the digestive lipase in Eurygaster integriceps 

Purification steps 
Unit activity 
(µmol/min) 

Protein concentration 
 (mg) 

Specific activity 
(µmol/min/mg protein) 

Recovery 
 (%) 

Purification 
fold 

Crude 0.097±0.0023 2.83±1.02 0.034±0.007 100 1 
Ammonium sulfate (35%) 0.08±0.0016 2.39±1.47 0.035±0.004 82.47 1.02 
Ammonium sulfate (75%) 0.058±0.001 1.29±0.44 0.044±0.011 59.79 1.29 
Sepharyl G-100 0.025±0.007 0.1±0.035 0.025±0.008 25.77 7.35 
Cephadex 0.019±0.002 0.008±0.001 2.378±0.91 19.58 69.70 
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Figure 5. Denaturing electrophoresis of the digestive lipase in Eurygaster integriceps to find purity 
and molecular weight 
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Figure 6. Optimal pH (a) and stability (b) of the purified lipase in Eurygaster integriceps. 

 Different letters show statistical differences (Tukey test, p≤0.05) 
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Figure 7. Optimal temperature and stability of the purified lipase in Eurygaster integriceps. 

 Different letters show statistical differences (Tukey test, p≤0.05) 
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Figure 8. Effects of different concentrations of EDTA (a) and PMSF (b) on the purified lipase of 
Eurygaster integriceps. Different letters show statistical differences (Tukey test, p≤0.05) 
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Figure 9. Michaelis-Menten (a) and Linweaver-Burk (b) graphs to find kinetic  

parameters of the purified lipase in Eurygaster integriceps 
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Abstract 
Wheat grains contain 8-13% of lipid in their germplast placed on molecular surface of 
starch increasing flour quality. Insects depend on digestive enzymes to utilize food 
resources. There are few studies on digestive lipases of insects with significant contribution 
of lipids in food molecules. In this study, a digestive lipase of Eurygaster integriceps, 
which is the major pest of wheat in Iran, was purified and characterized. The purification 
process revealed an enzyme with molecular weight of 25.4 kDa, recovery of 19.58, 
purification fold of 69.70 and specific activity of 2.37 micromol/min/mg protein. Optimal 
pH and temperature experiments showed the highest enzymatic activity at 6 and 25 ºC, 
respectively. Enzyme incubation in these values revealed enzymatic stability for 1-3 
hours. Different concentrations of EDTA had no effects on the enzymatic activity but 
PMSF significantly decreased it. Analysis of the enzymatic kinetic parameters showed 
mixed inhibition of PMSF on the purified lipase of the Sunn pest. Studying insect lipases 
is important due to their role in hydrolysis of proteinaceous inhibitors in transgenic plants 
so it may open a sustainable pest management via transgenic plants. 
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