Kor. J. Appl. Microbiol. Bioeng.
Vol. 17, No. 2, 148153 (1989)

rir

Cyclodextrin glycosyltransferase & 444ts}
oM Bacillus & o|dE

=1 %

(=
T2

0

g8%-0

o
4>

AMCHE D AESET

Isolation and Characterization of Cyclodextrin Glycosyl
Transferase Producing Alkalophilic Bacillus sp.

Yu, Ju-Hyun"*, Yong-Joon Chung and Jung-Soo Lee
Department of Food Engineering, Yonsei University, Seoul 120-749, Korea

A strain of alkalophilic Bacillus sp. YC-335 has been isolated from soil. The strain was capable of
producing large amount of cyclodextrin glycosyl transferase (CGTase) in the culture broth. The pre-
ferable medium composition has been determined to be as follows: 1.5% soluble starch, 5% corn
steep liquor, 0.1% K,HPO,, 0.02% MgSO,7H,0, 1% CaCO, and 1% Na,CO; (pH 10.3). The
highest enzyme production was observed after 48 hours of cultivation at 37°C. The optimum pH and
temperature for the activity of crude enzyme were 6.0 and 50 °C, respectively. The enzyme was stable
between pH 5 and 9, and upto 50°C. The enzyme converted starch into -, 5- and 7-CDin the rela-
tive amounts of 1:10:1.5, respectively.
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Fig. 1. Transmission electron micrograph of the strain
No. 335.

A vegetative cell

B: sporangium

AFeigon] AxHe| Aol EAE ¥
o2 A= Bacillus sp. o
=) et (Fig. 1).
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Table 1. Characteristics of the strain No. 335,

1. Morphological characteristics
rods, 0.4~0.5 4 x 2.0~3.0
positive

Form
Motility
Gram stain positive
Spores positive, oval, 0.3~0.4 £ x 0.8~1.0
2. Cultural characteristics

Nutrient agar (pH 7.0) -

(pH10.0) *
Glucose nutrient agar (pH 7.0) -
(pH 10.0) +
Medium I (pH 10.3)
Medium II (pH 10.3) + +
Medium II containing 7% NaCl +
Growth at pH pH 7.5~11.0
Growth temperature upto 42°C

3. Biochemical characteristics
Hydrolysis of starch ; quickly hydrolyzed
Hydrolysis of casein ; slowly hydrolyzed
Hydrolysis of gelatin ; not hydrolyzed
Hydrolysis of CMC ; not hydrolyzed
Hydrolysis of xylan ; hydrolyzed
Hydrolysis of pectin ; hydrolyzed
Hydrolysis of pullulan; not hydrolyzed
a-Galactosidase activity; positive
B-Galactosidase activity; positive

VP test . positive
Indol test ; negative
Catalase ; positive

Nitrate reduction ; positive

Oxidase ; positive

—, indicates no growth; x, poor growth; +, normal
growth; + +, abundant growth
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Fig. 2. Time course of the CGTase production.
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Fig. 3. Effect of pH on the activity (A) and stability (B)
of the CGTase.
® ; 0.05M acetate buffer
o ; 0.05M phosphate buffer
8 ; 0.05M glycine-NaOH buffer
(A) The reaction was carried out at various pHs
(B) The enzyme was incubated for 30 min at 50 °C at vari-
ous pHs and the remaining activity was measured by re-

action at 40 °C for 10 min in 0.05M acetate buffer (pH 6.0)
and expressed as a percentage of the activity without pH

treatment
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Fig. 4. Effect of temperature on the activity (A) and sta-
bility (B) of the CGTase.

(A) The reaction was carried out at various temperatures
for 10 min.

(B) After heat-treatment of the enzymes at various tem-
peratures for 30 min, the remaining activity was measured
by reaction at 40 °C for 10 min and expressed as a percent-
age of the activity without heat treatment.
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(A) B)
Fig. 5. Activity staining of the CGTase prepared from
the culture supernatant of Bacillus sp. YC-335 (1) and the
culture supernatant of Bacillus sp. ATCC 21738 (2).
A: Coomassie Brilliant Blue R-250 staining
B: Activity staining
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Fig. 6. Separation of a, 8and 7-CD, glucose and maltose
by HPLC.
Conditions; column : Carbohydrate analysis column
solvent : HyO/CH,CN = 35/65
flow rate: 1 m//min
detector : RI
injection volume: 25 g/
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a-CD
B-CD
B. \1
( Glucose
C. \
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7-CD
Fig. 7. Cyclization reaction of the CGTase produced by
Bacillus sp. YC-335.
A : incubated for 20 hr without treatment of glucoamylase

B: starch solution treated with glucoamylase
C: CGTase reaction mixture treated with glucoamylase
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(Fig,7, A).
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