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Abstract — Bacillus stearothermophilus No. 239 isolated from soil was mutated with N-methyl-N'-
nitro-N-nitrosoguanidine (MNNG) to yield a series of mutants with increasing levels of cyclomalto-
dextrin glucanotransferase (EC 2.4.1.19; CGTase) production. After five consecutive mutation steps,
a mutant MNNG 8 with about 14 times of CGTase activity than the parent strain was obtained.
The mutant had a smaller colony size and the growth rate was slower. It also had different optimum
cultural conditions from those of the parent strain with sucrose, a cheap carbon source, replacing
soluble starch as the best carbon source, for example. The overail enhancement of the CGTase
production after optimization of the cultural conditions was about fourty times so that the mutant
produced a culture broth with about 80 dextrinizing activity unit (DAU) at 40T /ml.
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B. stearothermophilus No. 239
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l survival rate at 29.2%
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J survival rate at 5.6%
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J survival rate at 25.1%
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Fig. 1. The genealogy of CGTase-producing mutants
(induced by MINNG) of Bacillus stearothermophilus (nu-
mbers in parentheses are DAU at 40°C/m{ of the cul-
ture broth).
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Table 1. Effect of carbon sources on the production
of CGTase by Bacillus stearothermophilus MNNG 8

Carbon sources CGTase activity

(2%) (DAU at 40C /mi)
None 4.79
Sorbitol 2.75
Potato starch 24.7
Corn starch 256
Dextrin 21.2
Casein 6.81
Soluble starch 25.9
Sucrose 32.5

Cultivation was carried out for 48 hrs at 55C in basal
medium containing 0.5% soybean flour, 0.1% NaH;PQO,-
2H,0 and 0.015% CaCl, with mmtial pH 7.0.
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Table 2. Effect of organic nitrogen sources on the pro-
duction of CGTase by Bacillus stearothermophilus
MNNG 8

Organic nitrogen
Sources (0.5%)

CGTase activity
(DAU at 40C /mi)

None 3.2
Yeast extract 6.8
Trypton 57
Bacto-peptone 6.1
Soybean flour 329
Corn steep liquor 12.1

Cultivation was carried out for 48 hrs at 55C in basal
medium containing 2% sucrose, 0.1% NaH:PO;-2H,0
and 0.015% CaC(l; with mnitial pH 7.0.
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Fig. 2. Effect of soybean flour concentrations on the
production of CGTase by Bacillus stearothermophilus
MNNG 8.
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Table 3. The optimal conditions of cultivation for the
production of CGTase by Bacillus stearothermophilus

MNNG 8
Sucrose 2%
Soybean flour 1%
N3H2P04 . ZHQO 0.1%
CaCl, 0.015%
Initial pH 7.0
Temperature 55C

0 20 40 60 80 100
Incubation time (hr)

Fig. 3. Time course of CGTase production by Bacillus
stearothermophillus MNNG 8 in 4.5] jar fermentor: 55
°C, 600 rpm, 3 vvm.
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