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William Can-Jen Maa and Mei-Ling Chuang (1983) Esterase of diamond-back 
moth (Plutella xylostella L.). 1. Enzymatic properties of the larval esterases. Bull. 
Inst. Zool., Academia Sinica 22(2): 123-131. Hydrolytic activity of I-naphthylacetate 
catabolized by larval esterases of diamond-back moth (Plutella xylostella L.) was 
investigated. The optimal conditions for esterases were determined. Reaction of 
the esterase with the substrate in 0.1 M potassium phosphate buffer of pH 7.5 under 
27°C for 15 minutes, showed the greatest activity. 

The non-specific esterases characterized by inhibitors, was found to be mainly 
the aliesterases. Increasing protein content to the enzyme mixture showed no effect 
to the esterase activity. Alcohol and acetone solution either enhanced or inactivated 
the esterase activity. Storage of the enzyme under -80°C for several months showed 
no effect to the esterases. The activity decreased ..rapidly when the enzyme was 
stored under 0° or -20°C. 

The apparent Km for the substrate was (3.5±0.4)X 10-5 M and Vmax was (6.l± 
0.2) X 10-6 M. Study on subcellular distribution of the esterase activity revealed that 
approximately 68% of the activity was in the soluble fraction and 26%, in all the 
membraneous fractions. However, when enzyme specific activity was accounted 
for the activity of these fractions which ranked in an order of microsome, mito
chondria, soluble fraction, and cell debris. The possible role of the larval esterases 
that played on pesticide degradation was discussed. 

Insect esterases are a poorly defined group 
of enzyme with both protective and physio
logical roles. They catalyze the hydrolysis of 
various groups of insecticides, insect growth 
regulators, juvenile hormones, and insect phero
mones and are thus of considerable important 

in insecticide action as well as the growth, 
development, and behavior of insects. The 
mechanism of the degradation of the synthetic 
esters, like malathion, carbamates, pyrethoids, 
juvenile hormone analogs, and pheromones, 
the resistance to these compounds by insect 

species, of ecomonic importance, has been in

tensively investigated recently years (Ahmad, 
1976; Mayer et at., 1982). 

In vivo study on pesticide resistance of the 
diamo~d-back moth, the most notorious vege
table pest in Taiwan, has already been studied 
by Liu et at. (1982). They suggested that the 

degradative activity of the la-rval esterase (s) 

was associ a ted with the resistance mechanism 

of the insect (Sun et at., 1978), although the 

in vitro information about the esterase (s) was 
not clear. 
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