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Summary

The study has been carried out to acquire some basic informations about Bacillus thuringien-
sis for developing the microbial pesticide. Three strains of Bacillus thuringiensis var. kurstaki,
dendrolimus and aizawai, were used in the experiments as follows. Growth characteristics of
each strain were examined and parasporal protein crystals were isolated from the mixtures
of spores and protein crystals by the new method of centrifugation in two-layer cushion of
Renograffin using a fixed angle rotor. The results are as follows. 1. No difference was shown
in growth characterestics among three strains of B. thuringiensis. In growth curves, all strains
reached to exponential phase by 3 hr and stationary phase by 7-8 hr after inoculation. 2.
The pH of the culture media during exponential growth stage decreased about 1.4 of a pH
unit at the beginning of sporulation, but recovered during the early stage of sporulation and
then remained nearly constant during the later stage. 3. As 10 m/ sample was applied to
two-layer cushion of Renograffin and then centrifuged for 1hr at 27,000g a fixed angle rotor,
the purity and recovery ratio was 99.9% and 5.8%, respectively. It has been shown that the
new method for the isolation of parasporal protein crystals was more effcient than any from
the estabilished methods.
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Fig. 1. Growth curves of B. thuringiensis var. aizawai,

dendrolimus and kurstaki. Measured the light absorba-
nce of culture media which were 10 times diluted with

adistilled water at 420 nm.
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Fig. 2. pH of media during growth and sporulation
of B. thuringiensis var. aizawai, dendrolimus and kurs-
taki. Iniial pH of medium was 6.76.
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Fig. 3. The photograph of separated parasporal protein
crystals which a visible band was formed were at the
interface between the 67% and 30% Renograffin lay-
ers by the method of cetrifugation in two layers cu-
shion of Renograffin, using a fixed angle rotar. Centrifu-
ged for 10 min. (A), 30 min. (B} and 60 min. (C) at
27,000g with respect to loading vol. 3 ml 5 mi and
10 mi.
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Table 1. The comparison of recovery efficiency of isolated from B. thuringiensis var kurstaki 8-endotoxin protein
with respect to centrifugal time and loading volume.

Loading vol.  Centrifugal  “A660 YApprox.  “Dry weight OTotal “Recovery DPurity
time dry weight weight dry weight efficiency
(36996 ug/mi) (min) (ug/mb) (pg) (%) (%)
10 0.051 18.65 1865 9323 84 93
20 0.046 16.87 1687 8435 7.6 98
3ml 30 0.044 15.98 1598 7991 7.2 99.9
60 0.042 15.32 1532 7660 6.9 99.99
120 0.041 14.87 1487 7435 6.7 99.99
10 0.117 41,92 4192 21458 11.6 88
20 0.101 36.37 3637 18184 9.83 93
5m/ 30 0.070 25.60 2560 12800 6.92 98
60 0.063 22.97 2297 11487 6.21 99.9
120 0.060 21.83 2183 10914 5.9 99.9
10 0.141 51.05 10211 51054 13.8 85
20 0.104 38.48 7695 38476 104 90
10 m/ 30 0.067 24.42 4983 24417 6.6 97
60 0.060 21.94 4388 21939 5.93 99
120 0.059 21.50 4299 21495 5.81 99.9

a) Measured 100 times or 200 times diluted samples of 3m/, 5m/ and 10 m/, respectively.
b) Calculated from light absobance at 660 nm by using the formula

W=9929(1—+/1—0.07347 <X A660 )

¢) b)dilution time
d) c¢) Xisolated protein solution volume (5mi)
e) dry weight of isolated protein

dry weight of Toading sample < 100(%)

f) 3% and 5% error are comprised in these values, samller than 95% and 90%, respectively.
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Fig. 4. The comparison of recovery efficiency and purity
of separated parasporal protein crystals of B. thuringie-
nsis var. kurstaki in different centrifugal time and loa-
ding volume in two layers cushion of Renograffin, using
a fixed angle rotar.
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