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Abstract — An alkalophilic microorganism for overproduction of cyclodextrin glucanotransferase
(CGTase) was newly isolated from hot-water spring soil, and identified as Bacillus firmus var.
alkalophilus H609. The strain maintained stability during preservation and cultivation for the enz-
yme production, and produced significant amount of CGTase corresponding to the volumetric acti-

vity of 75 units/mL at 37C,

mnitial pH of 11.2, and after 40 hours. The strain excreted several

different proteins showing CGTase activity that catalyzed the formation of mainly B- and y-type
cyclodextrin (ratio of 7:1) from soluble starch without accumulation of a-type. Other enzymatic

properties were also investigated.
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fig. 1. Scanning eleciron microscopic photograph of
the alkalophilic Bacillus sp. H609.

Table 1. The morphological, cultural and biochemical characteristics of the alkalophilic Bacillus sp. H609

1. Morphological characteristics

Form Rod Gram stamn +
Size (0.55-0.65 um) X (2.5-3.0 ym) Spore formation +
Motility Motile

2. Cultural characteristics
Strictly aerobic Glucose-nutrient broth K
Pigment + Glucose-nutrient agar +
pH for growth pH 7~12.0 Glucose-aspargine agar +
Temperature for growth 30~40C Acid-fast test -
NaCl tolerance <11%

3. Biochemical charactenstics
Voges-Proskauer test ~
Utilization of citrate + Utihzation of glycine +
Utilization of glycerin + Utilization of cellobiose +
Utilization of lactose +/— Utilization of fructose +
Hydrolysis of casein + Hydrolysis of starch +

4. G+C molar % 44%
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Fig. 2. Cell growth and CGTase production pattern
of Bacillus firmus var. alkalophilus H609.
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Fig. 3. Cyclodextrin synthesis using the CGTase of Ba-
cillus f irmus var. alkalophifus H609.
Reaction conditions; 5% {w/v) soluble starch, 7 units
of CGTase/m!, pH 6.0, and 50C.
A: 1h reaction, B: 24 h reaction,
2: B-CD, 3: v-CD
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Fig. 4. Activity staining of the CGTase prepared from
the culture filterate of Bacillus firmus var. alkalophilus
H609 {Lane 1) and that of Bacillus circulans var. alka-
lophilus ATCC 21783 (Lane 2).

A: Polyacrylamide gel stained by coomassie brilliant
blue R250 after electrophoresis.

B: Polyacrylamide gel stained by KI-1 solution after-
reaction for 15 min in 5% soluble starch.
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Fig. 5. HPLC chromatogram of the reaction mixtures
catalyzed by proteins extracted from PAGE segments
of different R; values.

R( value range

A: 0.301~0.303, B: 0422~0.424, C:. 0493~0.495,
D: 0.591~0.593, E: 0.619~0.621, F: 0.971~0.973.
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