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Comparation of Gut Cellulase Activity in Four Herbivorous Beetles
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Abstract: To compare and estimate the cellulose enzyme activity in different insects the paper presented a
comprehensive analysis of enzyme activity from the gut juices of four herbivorous insect species ( larvae and adults of three
leaf-eating beetles Chrysomela populi Ambrostoma quadriimpressum and Gallerucida bifasciata and larva of a trunk—
borer Semanotus bifasciatus) . The results showed that there were complete cellulase systems in these four beetles and that
both temperature and pH had a significant impact on the enzyme activity in the gut contents. For both larvae and adults of
three leaf beetles the optimal conditions of enzyme activity were 40 —60 C and pH 4 —6 and the enzyme activity could not
be detected under high temperature and high pH conditions. However in trunk-borer of S. bifasciatus the highest enzyme
activity of exoglucanase ( C,) was observed at pH 9 and 70 “C. In addition the enzyme activities of endoglucanase ( Cx)

and B-glucosidase in S. bifasciatus were lower than that of the leaf beetles while the enzyme activity of C, was much higher
than that of these leaf beetles. The results indicated that temperature and pH had significant influence on insect cellulose
enzyme activity. The different feeding habits and the phylogenetic relationship may result in different enzyme activity.
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Fig.7 Cellulase activities of S. bifasciatus larva
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Tab.1 Interactions between temperature and pH effects on three kinds of cellulase activities
Cx B- G
Beetle Factor B 4-endoglucanase B-glucosidase B 4-exoglucanase
df F Sig. df F Sig. df F Sig.
pH 6 508.547  <0.01 6 320.587 <0.01 6 19.423  <0.01
. Temperature 4 309.172 <0.01 4 187.080 <0.01 4 4.713 <0.01
C. populi adult
pH x pH x Temperature 24 82.842 <0.01 24 45.462 <0.01 24 15.692 <0.01
pH 6 728.937  <0.01 6 837.713 <0.01 6 27.342  <0.01
. Temperature 4 1 057.876 <0.01 4 752.200 <0.01 4 13.526  <0.01
C. populi larva
pH x pH x Temperature 24 107.208  <0.01 24 190.350 <0.01 24 11.180 <0.01
pH 6 257.163  <0.01 6 882.051 <0.01 6 48.323 <0.01
A. quadriimpressum Temperature 4 162.783 <0.01 4 690.598 <0.01 4 9.295 <0.01
adult
pH x pH x Temperature 24 13. 607 <0.01 24 189.075 <0.01 24 2.873 <0.01
pH 6 905.469  <0.01 6 41.410 <0.01 6 63.849 <0.01
A. quadriimpressum Temperature 4 1175.261 <0.01 4 8. 404 <0.01 4 28.894 <0.01
larva
pH x pH x Temperature 24 75.678 <0.01 24 12.912  <0.01 24 6.672  <0.01
pH 6 6.283 <0.01 6 6.843  <0.01 6 79.361 <0.01
. Temperature 4 44.557 <0.01 4 130.476 <0.01 4 128.628 <0.01
G. bifasciata adult
pH x pH x Temperature 24 5.113 <0.01 24 25.856  <0.01 24 12.920 <0.01
pH 6 142.189  <0.01 6 199.604 <0.01 6 31.301 <0.01
. Temperature 4 337.475 <0.01 4 257.809 <0.01 4 28.589 <0.01
G. bifasciata larva
pH x pH x Temperature 24 20. 638 <0.01 24 82.869 <0.01 24 12.424  <0.01
pH 6 26.571 <0.01 6 12.369 <0.01 6 6.612  <0.01
Temperature 4 20. 171 <0.01 4 5.137 <0.01 4 14.405 <0.01

S. bifasciatus larva
pH x pH x Temperature 24 13.317 <0.01 24 7.810  <0.01 24 3.139 <0.01
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Tab.2 Comparision of the beetles” three cellulase activities in optimum condition

Cx

B 4-endoglucanase

G

B 4-exoglucanase

ﬁ_

B-glucosidase /

/( pmol*min " 'mg ") ( wmol*min 'mg ") activities/( wmol*min ~'mg ")
Beetle
Optimum Cellulase Optimum Cellulase Optimum Cellulase
condition activity condition activity condition activity
C. populi adult pH=4 40 0.11+£0.00d pH=540°C 0.11+0.00d pH=3 30<C 0.08 +0. 00c
C. populi larva pH=4 60 °C 0.12+0.00d pH=6 40°C 0.20+0.00a pH=6 60 C 0.09 +0.00c
A. quadriimpressum adult pH=5 60 C 0.10 +0.00de pH=540°C 0.10+0.00e pH=540C 0.04 +0.01c¢
A. quadriimpressum larva pH=5 50 C 0.30+0.0la pH=5 40 C 0.13+0.00b pH=6 40 C 0.25 +0. 06b
G. bifasciata adult pH=4 40 °C 0.22+0.02b pH=440°C 0.06+0.01f pH=7 50°C 0.20 +0.03b
G. bifasciata larva pH=5 50 C 0.15+0.0lc pH=5 40 C 0.12+0.00c pH=7 40 C 0.07 £0.02¢
S. bifasciatus larva pH=6 60 C 0.08+0.04e pH=8 70 C 0.05£0.00f pH=9 70 C 0.32 £0.048a
©) + (P<0.05 ) « Data of cellulose

activities are mean + SE  and those in the same row followed by different small letters are significantly different by Duncan’s test( P <0. 05) .
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