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Examination of the Production of Extracellular o -Amylase by Bacillus
thuringiensis, 19 serotypes

Lee, Kon-Joo, Dong-Wang Park, Hyung-Hoan Lee*, and Y.J. Lee
Department of Biology, Kon Kuk University, Seoul 133-701, Korea

The production of extracellular o« -amylase by Bacillus thuringiensis 19 serotypes was examined by
the hydrolysis test of starch. Thirteen serotypes produced the amylase. B. thuringiensis serovar thur-
ingiensis, alesti, kurstaki, sotto, kenya, israelensis, morrisoni, entomocidus, tolworthi, thompsoni,
toumanoffi, pakistani, and indiana produced the enzyme. The amylase produced by B. thuringiensis
serovar israelensis showed highest activity around pH 6.7 to 7.2 and 55°C to 65 °C. The high produc-
tion medium of the amylase was composed of 1% bactopeptone, 0.3% beef-extract, 0.3% yeast ex-
tract, 0.5% NaCl, 0.3% K,HPO,, 0.1% KH,PO,, 0.2% soluble starch, 0.012% CaCl,-2H,0,
0.005% MnCl,, and 0.03% MgCl,-7H,0. The highest production of the enzyme was observed at 4
hours culture in the soluble starch (0.6 units/mJ) or glucose (0.43 units/m/) substrate.
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Bacillus  thuringiensis serovar. thuringiensis
(4A-1), finitimus (4B-1), alesti (4C-1), kurstaki
(4D-1), sotto(4E-1), kenya(4F-1), galleriae
(4G-1), canadensis (4H-1), entomocidus (41-1),
aizawai (4]-1),  morrisoni (AK-1),  tolworthi (4L-
1),  darmstadiensis (4M-1),  towmanoffi (4N-1),
thompsoni (40-1), pakistani (4P-1),
sis(4Q-1), dakota (4R-1), indiana(4S-1).
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Fig. 1. Bacillus thuringiensis cultures on LB media con-
taining 1% soluble starch for 18 hours.

The halo ring zone around the colonies indicates the hy-
drolysis of starch by the bacterial strains. Symbols: A,
B. thuringiensis serovar thuringiensis; B, finitimus; C,
alesti; D, kurstaki; E, sotto; F, kenya; G, galleriae; H, ca-
nadensis ; 1, entomocigns ; J, aizawai; K, morrisoni; L, toll-
worthi; M, darmstadiensis; N, toumanoffi; O, thompsoni ;
P, pakistani; Q, israelensis; R, dakota; S, indtana.

Table 1. Estimate of amylase groductions by Bacillus
thuringiensis.

Serovarieties 4Units of amylase/m/
thuringiensis 0.76
alests 0.17
kurstaki 0.28
sotto 0.32
kenya 0.22
entomocidus 0.19
morrisoni 0.18
tolworthi 0.17
toumanoffi 0.37
thompsoni 0.38
bakistani 0.23
israelensis 0.39
indiana 0.40

a,; amounts of the amylase production in the 24 hours
culture medium
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Fig. 2. Effect of pH on the activity of amylase produced
by B. thuringiensis var israelensis.
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Fig. 3. Effect of temperature on the activity of amylase
produced by B. thuringiensis var. israelensis.
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Fig. 4. Growth, pH change and amylase production of
Bacillus thuringiensis serovar israelensis grown in the
amylase production medium.

Symbols: (0), pH; (O), growth in soluble starch me-
dium; (&), amylase production in soluble starch me-
dium; (#), amylase production in glucose medium; (®),
amylase production in LB medium.
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