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ABSTRACT : Changes in activity and classification of esterase isozymes during the life cycle of
Plodia interpunctella (Hiibner) were investigated by the native polyacrylamide gel electrophoresis.
The stage specificity in esterase activity and isozyme pattern was observed throughout the larval-
pupal-adult transformation. The activity esterase was highest at the 3-day old adult stage, and the
lowest level at the prepupal stage. A total of 12 esterase bands were identified throughout the
development, and the bands showing high enzyme activity was observed in the middle part of gel.
Twelve esterases on the basis of inhibition by the three types of inhibitors (organophosphates,

eserine sulfate and sulfhydryl reagents) were classified into three class, namely, carboxylesterase

(CE), arylesterase (ArE) and cholinesterase (ChE),

respectively.

and these classes contained 7, 3 and 2 isozymes,
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Table 1. Activity of whole body esterase(EST)
during the development of Plodia interpunctelia

E L) *
Developmental stages sterase activity

(Mean= SD)
st instar larvae 710+7.55
3rd instar larvae 738+9.54
5th instar larvae 6566.77

prepupae 592£5.57
1-day old pupae 649+7.64
3-day old pupae 7621458
5-day old pupae 764+5.29
7-day old pupae 782+4.24
1-day old adults 796+10.54
3-day old adults 932+ 6.24
5-day old adults 832%+11.14
7-day old adults 776X 10.61

# 4g of A -naphthol liberated by enzyme action/g of
wet weight.
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Fig 1. Changes of esterase isozyme band patterns of whole body esterase(EST) during the
development of Plodia interpunctelln, A: lst inastar larvae, B: 3rd instar larvae, C: 5th instar
larvae, D: prepupae, E: 1-day old pupae, F: 3-day old pupae, G: 5-day old pupae, H: 7-day old
pupae, I: 1-day old adults, J: 3-day old adults, K: 5-day old adults, L: 7-day old adults.
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Table 2. The occurrence of band on the esterase isozymes during the development of Plodia

interpunctelln
Nfo. Rf Developmental stages’
o
band ~ Value A B C D E T F G H1I J KL
1 0.86 + + + + + + +
2 0.80 + + + + ¥ -
3 0.63 + + + + - - - - - - - 2
4 0.59 + + + + - - - - - - L -
5 0.55 + + + + + o+ + + - - - -
6 0.42 + + + - - - - - - - - -
7 0.38 + + + + + o+ + O
3 0.26 + + + + + o+ + + 0+ o+ o+ o+
9 0. 14 - - - - - - - - + + + +
10 0 11 - - - - + + + + + + - -
11 0.08 - - - + + + + + + + +
12 0.03 - - + + 4 ¥+ o+ 4
Total 8 9 3 7

# The abbreviations are same as in Fig. 1.
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Fig. 2. Zymogram of esterase isozymes detected on
throughout the development of Plodin interpunctella.
TD: Tracking dye.
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Table 3. Classification of esterase isozymes of Plodia interpunctelln on the basis of specific

inhibition by 5 inhibitors

Inhibitors”
No. of band Classes
Eserine p-HMB  Paraoxon DDVP  DFP
1 - ++ ++ + ChE
2 - ++ ++ + ChE
3 - - ++ + ++ CE
4 - - ++ ++ ++ CE
5 - - ++ ++ + CE
6 - - +4 ++ + CE
Vi - - ++ ++ + CE
8 - - ++ ++ + CE
9 - - ++ ++ + CE
10 - + + + + ArE
1 - + + ArE
12 - + + ArE

! Treatment of 1.0X 10”M inhibitors,

++i Completely inhibited, +: Incompletely inhibited, -: No inhibited,
CE: Carboxylesterase, ChE: Cholinesterase, ArE: Arylesterase
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