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A highly cyclodextrin glucanotransferase producing strain of Baciflus sp. was isolated from soil, and basic studies
on the characteristics of the strain and its enzyme, conditions for the enzyme production, and the enzyme utilization
were carried out. The isolated strain was aerobic, motile, endospore - forming and rod - shaped bacterium. Optimum
pH and temperature for the enzyme action were 6.0 and 45°C, and the enzyme was stable within 50°C, and between
pH 6.0 and 10.0. The highest yield of the enzyme was ubtained using the medium containing 2% corn starch as a car-
bon source, and 5% corn steep liquor, 0.1% urea and 0.25% ammonium sulfate as nitrogen sources. The fermentation
conditions for the enzyme production in a jar fermentor were determined to be 30°C, 200 rpm, 0.6 vvm and 60 hr

cultural period. Stevioside transglycosylation catalyzed by this enzyme was identified by high performance liquid
chromatography.
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Table 1.

gical characteristics of the CGTase producing

Morphological, cultural and physiolo-

strain, Bacillus sp.-37.

Test for characterization Identification

Cell morphology rods
Gram reaction +
Spore formation +
Motility +
Catalase +
Indole -
Voges— Proskauer —
Hydrolysis of starch +
Hydrolysis of gelatin +
Gas and acid formation from:
arabinose G—-/A+*
mannitol G—-/A-+
xylose G- /A+

*G— /A+ indicates acid formation without gas
production,
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Fig.1l. The phase contrast micrograph of the
CGTase producing strain, Bacillus sp.-37 after

Gram staining. One scale indicates 1.0 .m.
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Table 2. Effect of carbon source on the CCT-
ase production by Baeillus sp.-37.

Carbon source®

CGTase (units/ml)

- - e~ ——
Glucose -
Sucrose -
Lactose -
Maltose 1.5
Dextrin 9.5
Soluble starch 10.0
Corn starch 11.0
None -
* . Each carbon source was added at 1% level.
The basal medium includes 1 % soybean meal, 1
% corn steep liquor, 0.5% veast extract, 0. 1 %
urea, 0. 25% ammonium sulfate,and 1%  calcium

carbonate.
— > Not detected.



464

Table 3. Effect of nitrogen source on the CG-
Tase production by Bacillus sp.-37%*

Nitrogen source Concentration CGTase
(%) (units/ml)

Yeast extract 2.0 .0
Poly peptone 2.0 2.0
Casein 2.0 1.4
Defatted soybean meal 20 2.5
Corn steep liquor 5.0 12.0
Urea 0.1 3.2
Ammonium sulfate 0.25 .5
Combination of : 16.7

Corn steep liquor 5.0

Urea

Ammonium sulfate 0.25
None 0.5

* - The basal medium includes 2% corn starch,
1 % wheat bran,and 1 % calcium carbonate.
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Fig. 2. Time course of CGTase production by
Bacillus sp.-37 using 30L jar fermentor. The
fermentation was carried out at 30C, agitation

speed, 200rpm and aeration rate, 0. 6 vvm.
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Fig. 3. Effect of pH levels on CGTase activity.

The enzyme and the substrate were suspended in
the buffers as following; acetate buffer (pH 3.5 —
5.5, phosphate buffer (pH 6.0—8.0), and glycine
_NaOH buffer (pH 8.5-10.5).
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Fig. 4. pH stability of the CGTase expressed
as a relative enzyme activity.
The enzyme suspended in the various buffers was

incubated at 50°C for 30min and each residual ac-

tivity was measured at 45C using phosphate bu-
ffer (pH 6.0).
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Fig. 6. Thermal stability of the CGTase expre-
ssed as a relative enzyme activity.

The enzyme suspended in phosphate buffer (p H
6.0) was incubated at various temperatures for
10 min and its residual activity was measured at
45T,
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Fig. 7. High performance liquid chromatography
of the transfer products obtained after incuba-
tion at 45°C for 24 hr of stevioside without the
CGTase(A) and with 0.2% CGTase(B) form Ba-
cillus sp.-37: Peak 1, stevioside; 2, rebaudioside

A:3,4,5 and 6, the transglycosylated steviosides.
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