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Effects of wheat bug (Eurygaster maura) proteolytic enzymes
on electrophoretic properties of gluten proteins
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Abstract Hydrolysis of gluten proteins of six
bread wheat (Triticum aestivum L.) cultivars dam-
aged by Eurygaster maura was investigated by acid
polyacrylamide gel electrophoresis (A-PAGE) and
sodium dodecyl sulfate polyacrylamide gel electro-
phoresis (SDS-PAGE). Electrophoresis results
showed that bug proteolytic enzymes clearly affected
gliadin and glutenin proteins of damaged wheats.
Some new bands of low and high mobility appeared
in the A-PAGE electrophoregrams. These new bands
and the bands in the original gliadin and glutenin
patterns disappeared with increasing incubation
times. Especially high molecular weight (HMW)
glutenin subunits were most strongly affected by the
bug protease, and disappeared at 120 min of incu-
bation (except ‘Ankara’). However, some of the low
molecular weight (LMW) glutenin subunits were not
affected as much as HMW glutenin subunits and
were still visible even after the longest incubation
time investigated. Electrophoretic patterns of some

H98004
Received 14 January 1998, accepted 16 April 1998

cultivars with the same level of proteolytic activity
were affected differently, indicating an intercultivar
variation in susceptibility to hydrolysis by bug pro-
teolytic enzymes.
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INTRODUCTION

Damage to wheat (Triticum aestivum L.) or bug dam-
age caused by insects of certain species of the fam-
ily Pentadomidae and Lygaidae has been reported
since the 1930s in many countries. The insects, gen-
erally called “wheat bugs”, responsible for bug dam-
age are usually associated with species of the genera
Eurygaster and Aelia in Europe, Middle East, and
North Africa (Paulian & Popov 1980). In New Zea-
land the insect causing bug damage has been iden-
tified as Nysius huttoni (Cressey et al. 1987). These
insects attack developing wheat kernels and inject
their salivary secretions into the grain to solubilise
the nutrients. The salivary secretions contain potent
proteolytic enzymes which persist in the kernel af-
ter harvest, and in the flour after milling. The pro-
teolytic enzymes break down the gluten structure
during the dough stage of the breadmaking process.
The doughs prepared from bug-damaged wheat flour
are sticky and produce loaves of poor volume and
crumb texture (Kretovich 1944).

The effects of wheat bug proteolytic enzymes on
gluten proteins were investigated in various studies.
Kozmina & Tvorogova (1973) reported that the rela-
tive intensities of some bands in electrophoretic
patterns of total unreduced gluten and gliadin de-
creased as a result of the proteolytic action, and that
two new bands appeared at the low mobility region
in gliadin patterns of wheat damaged by Eurygaster
integriceps. Yakovenko et al. (1973) reported that
the gliadins are more resistant to bug enzymes than
glutenins. In New Zealand, Cressey & McStay
(1987) reported similar resistance of gliadins to






