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ABSTRACT The optimal pH of the extraction buffer was 7.5 considiering AChE stability and its buffer ca-
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pacity when AChE was isolated and extracted from the housefly (Musca domesitca L..)and three
other insect species with 0.01 M sodium phosphate buffer. Also, the optimal pH of the reaction
buffer was 7.5 considering enzyme activity and its buffer capacity when AChE activity was
measured with the substrate in 0.1 M sodium phosphate buffer. The Potter Elvehjem type hom-
ogenizer with Teflon pestle was used to homgenize the tissues. When preparing a AChE sus-
pension by centrifuging the homogenate, 700 g supernatant of adult head for the housefly,
700 g supernatnat of 5th instar nymphal whole body for the brown planthopper, lipid-elimin-
ated 10,000 g supernatant of 5th instar larval whole body for the diamondback moth, and 700
g supernatant of 4th instar larval head for the tobacco cutworm were considered satisfactory
as enzyme sources in view of mass preparation, extraction efficiency and stability of enzyme
activity during evaluation. When AChE suspensions of 4 insect species were stored at —187T,
more than 90% of activity was maintained up to 3 weeks. Km values of AChEs of the house-
fly, the brown planthopper, and the diamondback moth were 0.042, 0.037 and 0.043 mM, re-
spectively and AChE-specific substrate inhibition was observed at high concentration. Km
value of the tobacco cutworm ChE was 1.15 mM and BuChE characteristics was observed,
though further study is needed. The optimal substrate concentration for the AChE inhibition
tests was 0.5 mM for the housfly, the brown planthopper, and the diamondback moth and 12
mM for the tobacco cutworm.
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Fig. 1. Apparatus for fly head harvesting.
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Fig. 2. Activities of housefly AChE extracted under
different pH conditions AChE activities were deter-
mined in 0.1 M sodium phophate buffer(pH 7.5) at
30 'C sodium phosphate reaction buffer, 30 C. Each
point represents the mean + SD for n=3.
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Fig. 3. Activities of housefly AChE under different
pH conditions, of reaction buffer at 30 C. Each
point represents the mean + SD for n=3.
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Table 1. AChE activity of enzyme suspensions prepared from housefly heads’

Correlation

AChHE conc. of Protein content Specific activity

AChE suspension 4A/min Coefficient(r) extract{U/mé) (mg/mé extract) (U/mg protein)
Homogenate 0.546(0.022)  0.9800-0.9879° 0.281 0.523(0.006)° 0.537
700 g supernatant 0.525(0.013) 0.9999-1.0000 0.270 0.472(0.012) 0.572
10,000 g supernatant 0.230(0.003) 0.9999-1.0000 0.118 0.363(0.015) 0.325

s AChE activity was determined in 0.1 M sodium phosphate buffer(pH 7.5) at 30°C.

¢ Standard deviation shown in parentheses.
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Fig. 7. Progressive decrease of AChE activity dur-
ing the storage of enzyme suspensions from three
insect species at —18°C. BPH AChE, 5th N. whole
body 700 g supernatnat; DBM AChKE, 4th L. whole
body, ether-partitioned 10,000 g supernatant;
TCW AChE, 4th L. head, 700 g supernatant;
BPH : Brown planthopper; DBM : Diamondback
moth; TCW : Tobacco cutworm.

Table 2. AChE activity of enzyme suspensions prepared from three species of insects®

AChE suspension 4A /min Correlation AChE conc. of Protein content Specific activity
coeffcient(r)  extract(U/mf) (mg/mf extract) (U/mg protein)
N. lugens
5th nymph whole body
Homogenate 0.460(0.039)* 0.9976~0.9987 0.237 2.70(0.03)° 0.088
700 g supernatant 0.334(0.016)  0.9991-0.9996 0.127 2.42(0.05) 0.071
10,000 g supernatant 0.178(0.007)  0.9999-0.9992 0.092 2.12(0.03) 0.043
P. xylostella
5th nymph whole body
(Ether-partitioned)
10,000 g supernatant 0.127(0.003)  0.9990-0.9992 0.065 — -
(Not ether-partitioned)
700 g supernatant 0.155(0.017)  0.9144-0.9272 0.080 - -
10,000 g supernatant 0.108(0.008) 0.9155-0.9582 0.056 — -
S. litura
4th larva head
700 g supernatant 0.047(0.004)  0.9990-0.9992 0.024 0.620(0.011) 0.071
10,000 g supernatant 0.023(0.003)  0.9991-0.9992 0.012 0.558(0.010) 0.022

¢ AChE activity was determined in 0.1 M sodium phosphate buffer(pH 7.5) at 30C.

¢ Standard deviation shown in parentheses.
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