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Abstract 
The pistachio red bug, Lygaeus pandurus is one of the most destructive true bugs of pistachio in Kerman province. In order to better 

understanding about the nutritional physiology of the pest, after dissecting adults under stereomicroscope their midguts and salivary glands 
were removed. The tissues were homogenized and centrifuged and the supernatants were used as the enzyme source in subsequent 
experiments. Using specific substrates, carbohydrase activity and some of their characteristics were determined. The optimal pH for activity 
of α- amylase in the midgut and salivary glands were 5 and 6, respectively. Maximum activity of α- and β- glucosidase were observed at pH 
5 in the midgut and at pH 5 and 6, in salivary glands, respectively. Optimal temperature for α-amylase activity in midgut and salivary glands 
obtained 50 and 40 °C, respectively. Midgut α- and β-glucosidase were optimally active at 45 °C and maximum activity of α and β-
glucosidase in salivary glands were determined at 30 and 35 °C, respectively. Midgut α-amylase activity of this pest decreased in presence of 
Ca2+, Mg2+ and EDTA. Midgut α-glucosidase activity was highest in the presence of Ca2+. In contrast, Mg2+ increased midgut β-glucosidase 
activity. Zymogram analysis showed one form of α-glucosidase and one form of β-glucosidase in both midgut and salivary glands of this 
pest. Two isoforms of α-amylase were detected in salivary glands and three isoforms of α-amylase in midgut of this pest. 
Key words: Amylase, Digestive Glucosidases, Lygaeus pandurus.  
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Fig. 1. The effect of pH on the activities of α-amylase extracted 

from the midgut (A) and salivary glands (B) of L. pandurus (±SE). 
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Fig. 2. The effect of pH on the activities of α and β-glucosidase 

extracted from the midgut (A) and salivary glands (B) of L. pandurus 

(±SE). 
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Fig. 3. The effect of temperature on the activities of α-amylase 

extracted from the midgut (A) and salivary glands (B) of L. pandurus 

(±SE). 
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Fig. 4. The effect of temperature on the activities of α and β-

glucosidase extracted from the midgut (A) and salivary glands (B) of 

L. pandurus (±SE). 
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Fig. 5. Stability of α-amylase (A), α-glucosidase (B) and β-

glucosidase (C) extracted from midgut of L. pandurus at 

different pHs after 1 and 10 hrs incubation period. 
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Fig. 6. Effect of ions and different compounds on α-amylase extracted from the midgut of L. pandurus 
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Fig. 7. Effect of ions and different compounds on α and β-

glucosidase extracted from the midgut of L. pandurus 
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glands (E), and midgut (F), of L. pandurus. 

  

<�� @�	� %# @3k��#�5 f��q  -���
� �
I�5    XG"�/  ��G�

 f�	" y�T  c��D �#��  G  ��G�� @
�6 c2 ��'1  �G��� .

       ��G�  @G��+ �G� GI�3/D �U5#�3G"# gG� l�	6# �#�� f�� B
I�#

�U�� ��"�/� �@�=p5 �$ ��//D   W�*G(� ��
	
G� ���   ��G�

8"# ��#��  (Strobl et al. 1998) .  

 W�*GG(� ��
	
GG��
� ��GG"�/� �B�#���GG/�  �$ OGG
;$ ��GG�

 W3GG0
" GG1#�j @GG� �<�#�GG�  �>3GG"# �GG� GGI�3/D ��GG� %# �$

B

5��+ W�*(� B�# ��//D ���  ���      �G	2 ���G
� ��G'/  �G� ��

  �/2 .�>I� 8
I�V� � ��e1 ��J�1 @VI�r  �$� �>I� �%!
 ��

�3� � %#��%�D����     GA#*� $�GM � (�G
  �$�� �$ %#��%�D���

 B�# ��
	
��
� ��
S�T; %# ;�� "��� � @30+ * �A B"

W�*(� �� "��� ��.   

  

F E D C A B 

 

 



�(#) �*���+�  .���:�� � : �������	
��  �������������� � � ����!"#$ %��& '� �� ������ ���������� � ��

References 

 

BAPTIST, B. A. 1941. The Morphology and Physiology of 

the Salivary Glands of Hemiptera-Heteroptera. 

Quarterly Journal of Microscopical Science, No. 8: 91-

139. 

BERNFELD, P. 1955. Amylases, α and β. Methods in 

Enzymology, No. 1: 149-158.  

BIGHAM, M. and V. HOSSEINI NAVEH, 2010. Digestive 

proteolytic activity in the pistachio green stink bug, 

Brachynema germari Kolenati (Hemiptera: 

Pentatomidae). Journal of Asia-Pacific Entomology, 

No. 13: 221-227. 

CHAPMAN, R. F. 1998. The Insects, Structure and Function. 

Cambridge University Press, 788 pp.  
COHEN, A. C. 1993. Organization of digestion and 

preliminary characterization of salivary trypsin-like 

enzymes in a predaceous heteropteran, Zelus renardii. 
Journal of Insect Physiology, No. 39: 823-829. 

ESEN, A. 1993. β-Glucosidases, overview. In: Esen, A. (Ed), 

β-Glucosidase: Biochemistry and Molecular Biology. 

American Chemical Society, Washington, DC, pp. 1-

13. 
FERREIRA, C., B. B. TORRES and W. R. TERRA, 1998. 

Substrate specificities of midgut ß-glycosidases from 

insects of different orders. Comparative Biochemistry 

and Physiology, Part B, No. 119: 219-225. 
FRANCO, O. L., D. J. RIGDEN, F. R. MELO and M. F. 

GROSSI-DE-SÁ, 2002. Plant alpha-amylase inhibitors 

and their interaction with insect alpha-amylases. 

European Journal of Biochemistry, No. 269(2): 397-

412. 

GHADAMYARI, M., V. HOSSEININAVEH and M. 

SHARIFI, 2010. Partial biochemical characterization 

of α- and β-glucosidases of lesser mulberry pyralid, 

Glyphodes pyloalis Walker (Lep.: Pyralidae). Comptes 

rendus biologies, No. 333, 197–204. 
HORI, K. 1968. Feeding behavior of the cabbage bug, 

Eurydema rugosa Motschulsky (Hemiptera: 

Pentatomidae) on the cruciferous plants. Applied 

Entomology and Zoology, No. 3: 26-36. 

HORI, K. 1972. Comparative study of a property of salivary 

amylase among various heteropterous insects. 

Comparative Biochemistry and Physiology, Part B, No. 

42: 501-508. 
HORI, K. 1976. Plant growth-regulating factor in the salivary 

gland of several heteropterous insects. Comparative 

Biochemistry and Physiology, Part B, No. 53: 435-438. 

HOSSEININAVEH, V., A. BANDANI, P. AZMAYESH- 

FARD, S. HOSSEINKHANI and M. KAZZAZI, 2007. 

Digestive proteolytic and amylolytic activities in 

Trogoderma granarium Everts (Dermestidae: 

Coleoptera). Journal of Stored Products Research, No. 

43: 515-522. 

LOW, N. H., V. VONG and P. SPORNEST, 1986. A new 

enzyme, β-glucosidase, in honey. Journal of 

Apicultural Research, No. 25: 178-181. 

PODOLER, H. and S. W. APPLEBAUM, 1971. The α-

amylase of the beetle Callosobruchus chinensis. 

Biochemical Journal, No. 121: 321-325. 
RAMZI, S. and V. HOSSEININAVEH, 2010. Biochemical 

characterization of digestive α-amylase, α-glucosidase 

and β -glucosidase in pistachio green stink bug, 

Brachynema germari Kolenati (Hemiptera: 

Pentatomidae). Journal of Asia-Pacific Entomology, 

No. 13(3): 215-219.  

SIEGENTALER, U. 1977. Eine einfache and rasche methode 

zur bestimmung de alpha–glucosidase (saccharase) in 

honing. Mitteilungen aus dem Gebiete der 
Lebensmittel-untersuchung un Hygiene, No. 68: 251-

258. 

SHARIFI, M., M. GHADAMYARI, M. MAHDAVI 

MOGHADAM and F. SAIIDI, 2011. Biochemical 

characterization of digestive carbohydrases from 

Xanthogaleruca luteola and inhibition of its α-amylase 

by inhibitors extracted from the common bean. 

Archives of Biological Sciences, No. 63(3), 705-716. 

SHEIBANI, A., H. FARIVAR-MAHIN and A. AZGHANDI, 

1995. Pistachio production in Iran. Ministry of 

Agriculture, Agricultural and Educational 

Organization, Pistachio Research Institute. (In Persian). 

SILVA, C. P. and W. R. TERRA, 1997. Alpha-galactosidase 



������ � ��<�    ����� ��� : � =>? 0���� -, ���@� -,ABA  ��

activity in ingested seeds and in the midgut of 

Dysdercus peruvianus (Hemiptera: Pyrrhocoridae). 

Archives of Insect Biochemistry and Physiology, No. 

34: 443-460. 

STROBL, S., K. MASKOS, G. WIEGAND, R. HUBER, F. 

GOMIS-RUTH and R. GLOCKSHUBER, 1998. A 

novel strategy for inhibition of α-amylases: Yellow 

meal worm α-amylase in complex with Ragi 

bifunctional inhibitor at 2.5 Å resolution. Structure, 

No. 6: 911-921. 

TERRA, W. R. and C. FERREIRA, 1994. Insect digestive 

enzymes: properties, compartmentalization and 

function. Comparative Biochemistry and Physiology, 

Part B, No. 109: 1-62. 

VALENCIA-JIMENEZ, A., A. E. BUSTILLO, G. A. OSSA 

and M. J. CHRISPEELS, 2000. α-amylases of the 

coffee berry borer (Hypothenemus hampei) and their 

inhibition by two plant amylase inhibitors. Insect 

Biochemistry and Molecular Biology, No. 30: 207-213. 

VATANPARAST, M. and V. HOSSEININAVEH, 2010. 

Digestive amylase and pectinase activity in the larvae 

of alfalfa weevil Hypera postica (Coleoptera: 

Curculionidae). Entomological Research, No. 40 (6): 

328-335. 

YAPI, D. Y. A., D. GNAKRI, S. L. NIAMKE and L. P. 

KOUAME, 2009. Purification and biochemical 

characterization of a specific β- glucosidase from the 

digestive fluid of larvae of the palm weevil, 

Rhynchophorus palmarum. Journal of Insect Science, 

No. 9 (4): 1-13.   

ZENG, F. and A. C. COHEN, 2001. Induction of elastase in a 

zoophagous heteropteran, Lygus hesperus. Annals of 

the Entomological Society of America, No. 94: 141-

156. 

ZENG, F., Y. ZHU and A. COHEN, 2002. Partial 

characterization of trypsin-like protease and molecular 

cloning of a trypsin-like precursor cDNA in salivary 

glands of Lygus lineolaris. Comparative Biochemistry 

and Physiology, Part B, No. 131(3): 453-63. 

 



�(#) �*���+�  .���:�� � : �������	
��  �������������� � � ����!"#$ %��& '� �� ������ ���������� � ��

 


