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Effects of gallic acid on the nutritional efficiency and detoxificationenzymes

in Hyphantria cunea larvae

WU Lei' LI Lu-Sha' WANG LiYing’ YUAN Yu-Fei' CHEN Min'" (1. Key Laboratory of Beijing
for Control to Forest Pest Beijing Forestry University Beijing 100083 China; 2. Forestry Bureau of
Weichang Manchu and Mongolian Autonomous County Chengde 068450 Hebei Province China)
Abstract: Hyphaniria cunea is a major invasive pest in China and has a wide range of hosts. Phenolics is
a kind of general secondary metabolites in plants and play an important role in chemical defense against
phytophagous insects. In this study the method of adding gallic acid to artificial diet was used to analyze
the influence of gallic acid on the nutritional efficiency and the activities of acetylcholinesterase and
detoxification enzymes of H. cunea larvae. The results indicated that the nutritional efficiency ( approximate

digestibility efficiency of conversion of ingested food relative consumption rate relative growth rate) of
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H. cunea larvae were significantly impacted by tested concentrations of gallic acid (1.0% 1.5% 2.0%
2.5% 3.0%) (P <0.05). Approximate digestibility and relative consumption rate of H. cunea larvae
were descended while its efficiency of conversion of ingested food and relative growth rate were ascended
with treatment of gallic acid. The activities of acetylcholinesterase carboxylesterase glutathione-S—
transferase and cytochrome P450 significantly affected by gallic acid with different concentrations ( P <
0.05) . Four enzymes activities of H. cunea were also significantly affected by 1.0% gallic acid with
different treatment time ( P <0.05) . Gallic acid could always induce the activity of cytochrome P450.
However the activity of carboxylesterase was inhibited by gallic acid. Different concentrations of gallic
acid have no significant effect on acetylcholinesterase. Instead the inhibition on the activity of
acetylcholinesterase caused by 1% gallic acid was gradually enhanced as treatment time went on. Lower
concentrations ( 1.0% ~1.5%) of gallic acid had a certain induction on the activity of glutathione S—
transferase. However the activity of glutathione S—ransferase was inhibited with gallic acid concentration
increasing. The feeding of H. cunea larvae was inhibited by gallic acid while the effects of gallic acid on the
activities of detoxification enzymes and acetylcholinesterase of H. cunea larvae were depended on dosage
and time. It indicated that the larvae of H. cunea could reduce the toxic effect of gallic acid by regulating
its food utilization and detoxification metabolism thereby adapt the defense mechanism of host plants.
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Table 1 Nutritional efficiency of the 4™ instar larvae of Hyphantria cunea feeding on gallic acid diets

(%) (%) (%) (g/g d) (g/g d)
Gallic acid AD ECI RCR RGR
0 ( CK) 0. 666 +0.03 a 0.060 +0.01 ¢ 0.144 +0.02 a 0.138 £0.02 e
1.0 0.591 0. 04 ab 0.115 0. 01 be 0.095 £0.01 b 0.214 £0.01 ¢
1.5 0.302 0. 14 be 0.216 £0.04 a 0.069 0. 01 be 0.321 £0.01 a
2.0 0.128 0. 13 ¢ 0.189 +0.03 ab 0.053 +0.01 ¢ 0.178 +0.00 d
2.5 0.177 £0.09 ¢ 0.162 +0.02 ab 0.074 0. 01 be 0.248 +0.01 b
3.0 0.256 £0.09 ¢ 0.127 £0. 02 be 0.060 0. 01 be 0.169 +0.00 d

+

( Tukey

P <0.05) . Note: Data in the table

are mean + SE and different letters following the data in a column show significant difference ( Tukey’s test P <0.05) .
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Fig. 1 Activities of the acetylcholinesterase ( A) and detoxification enzymes ( B — D) of the 4th instar larvae of
Hyphaniria cunea feeding on different concentrations of gallic acid diets
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Fig. 2 Activities of the acetylcholinesterase ( A) and detoxification enzymes ( B — D) of the 4" instar larvae of

Hyphantria cunea treated by 1. 0% gallic acid artificial diets for different time
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