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Fig. 1. HPLC chromatogram of the enzyme

Table 1. Purification of the enzyme obtained from Bacillus stearothermophilus

Purification step o Volume Total a:ctivity Total protein Spe?ific activilty Yield Purification
(mD) (units) (mg) (units/mgprotein) (%) (fold)
Crude extract 500 2,874.9 3,526.8 0.82 100.0 1.0
40~95 % (NH):S0, 63 2,674.3 1,118.9 2.39 93.0 2.9
DEAE-cellulose chromatography 340 2,422.9 480.4 5.04 84.3 6.1
Ultro AcA 34 gel filtration 61 2,219.3 180.4 12.30 77.2 15.0
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Fig. 2. Molecular weight determination of the pu-
rified enzyme by acrylamide gel electrophoresis.
The standard .proteins :
1. Bovine serum albumin(M.W. 66,000)
2. Carbonic anhydrase(M.W. 29,000)
3. Cytochrome C(M.W. 12,400)
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Table 2. Substrate specificity of the enzyme obtained
from Bacillus stearothermophilus(G. L. Miller’s
method)

Relative activity of enzyme(%)

Glucoamy- Purified

Substrate a-Amylase A-Amylase

lase enzyme*
Amylose 95.2 76.6 95.8 100.0
Amylopectin 77.3 98.6 78.2 80.5
Glycogen 60.1 59.4 44.1 58.9
Potato starch 100.0 83.8 100.0 97.5
Corn starch 49.1 100.0 95.3 96.3
¢-Cyclodextrin 0.0 0.0 0.0 0.0
F-Cyclodextrin 0.0 0.0 0.0 4.2
7-Cyclodextrin 0.0 0.0 21.9 90.3

*Purified enzyme ; The purified enzyme of Bacillus stearo-

thermophilus.
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Fig. 3. Lineweaver-Burk plot of the purified en-
zyme obtained from Bacillus stearothermophilus
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Table 3. The ratio of sugar produced from substrates by various enzymes for 24 hr

Sugar produced (%)

E Substrate*
neyme ubstrate Gl G2 G3 G4 Gs G6
Amylose 0.0 54.6 45.4 0.0 0.0 Q.O
Amylopectin 0.0 15.8 17.8 0.1 27.9 384
a-Amylase . :
Glycogen 0.1 57.3 42.8 0.0 0.0 0.0
Dextrin 0.1< 0.0 0.0 Q0.0 0.0 0.0
Amylose 0.0 100.0 0.0 0.0 0.0 0.0
Amylopectin 0.0 100.0 0.0 0.0 0.0 0.0
A-Amylase
Glycogen 0.0 1.0 0.0 0.0 0.0 0.0
Dextrin 23.0 77.0 0.0 0.0 0.0 0.0
Amylose 100.0 0.0 0.0 0.0 0.0 0.0
Amylopectin 100.0 0.0 0.0 0.0 0.0 0.0
Glucoamylase
Glycogen 100.0 Q.0 0.0 0.0 0.0 0.0
Dextrin 100.0 0.0 0.0 0.0 0.0 0.0
Amylose 0.0 99.0 1.0< 0.0 0.0 0.0
. Amylopectin 379 62.1 0.0 0.0 0.0 0.0
Purified enzyme**
Glycogen 43.4 56.6 0.0 0.0 0.0 0.0
Dextrin 25.3 74.7 0.0 0.0 0.0 0.0

Substrate* ; G1 ; Glucose, G2 ; Maltose, G3 ; Maltotriose,

G4 ; Maltotetraose, G5 ; Maltopentaose, G6 ; Maltohexaose,

Purified enzyme**

; The purified enzyme of Bacillus stearothermophilus.
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Table 4. The ratio of sugar produced from maltooligomer by various enzymes for 10 min and 24 hr

Sub*.

Sugar produced for 10 min(%)

Sugar produced for 24 hr(%)

Enzyme

Gl G2 G3 G4 G5 G6 Gl G2 G3 G4 G5
G2 0.0 100.0 0.0 0.0 0.0 0.0 1.0< 990 0.0 0.0 0.0
G3 0.0 0.0 100.0 0.0 0.0 0.0 00 8.7 91.3 0.0 0.0
G4 0.0 0.0 0.0 100.0 0.0 00 58 0.0 0.0 94.2 0.0
a-Amylase
G5 0.0 10.3 0.0 0.0 897 00 638 9.0 7.8 01 763
G6 10.1 0.0 0.0 0.0 0.0 89.9 22.3 0.1< 938 01<  67.7
G7 24.6 19.9 0.0 0.0 13.7 418 7.1 304 01< 01 623
G2 0.0 100.0 0.0 0.0 0.0 00 53 94.7 0.0 0.0 0.0
G3 0.0 0.0 100.0 0.0 0.0 0.0 4.0 10.0 86.0 0.0 0.0
G4 0.0 100.0 0.0 0.0 0.0 0.0 6.0 94.0 0.0 0.0 0.0
B-Amylase
G5 0.0 40.6 59.4 0.0 0.0 0.0 74 38.0 54.6 0.0 0.0
G6 11.3 88.7 0.0 0.0 0.0 0.0 6.7 93.3 0.0 0.0 0.0
G7 6.7 51.4 41.9 0.0 0.0 0.0 4.4 56.5 39.1 0.0 0.0
G2 18.3 81.7 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0
G3 17.9 25.8 56.3 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0
Gluco- G4 100.0 0.0 0.0 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0
amylase G5 38.9 32.8 28.3 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0
G6 42.0 28.8 29.2 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0
G7 44.0 24.8 311 0.0 0.0 0.0 100.0 0.0 0.0 0.0 0.0
G2 0.0 100.0 0.0 0.0 0.0 0.0 56.5 43.5 0.0 0.0 0.0
G3 0.0 13.7 86.3 0.0 0.0 0.0 474 52.6 0.0 0.0 0.0
Purified G4 38.5 61.5 0.0 0.0 0.0 0.0 470 53.0 0.0 0.0 0.0
enzyme** G5 0.0 56.4 43.6 0.0 0.0 0.0 46.1 53.9 0.0 0.0 0.0
G6 14.6 46.7 38.7 0.0 0.0 0.0 50.3 49.7 0.0 0.0 0.0
G7 0.0 40.2 42.0 17.8 0.0 0.0 485 51.5 0.0 0.0 0.0
Sub®*, ; Substrate, G1 ; Glucose, G2 ; Maltose, G3 ; Maltotriose, G4 ; Maltotetraose,

G5 ; Maltopentaose, G6 ; Maltohexaose, G7 ; Maltoheptaose.

Purified enzyme**
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Table 5. The ratio of sugar produced and residual
cyclodextrin in decomposition of cyclodextrins by
various enzymes for 24 hr

Enzyme Substrate* Sugar produced(‘%) i{;:ll:)i;i
Gl G2 | G3 rin(%)
a-Cyclodextrin | 3.8 0.0] 0.0 96.2
a-Amylase p-Cyclodextrin | 3.9 0.0 0.0 96.1
r-Cyclodextrin | 3.8 0.0! 0.0 96.2
a-Cyclodextrin | 3.5 0.0 0.0 96.5
f-Amylase BA-Cyclodextrin | 3.7 0.0 0.0 96.3
7r-Cyclodextrin | 29 0.0} 0.0 97.1
¢-Cyclodextrin | 3.9 0.0/ 0.0 96.1
Glucoamylase| f-Cyclodextrin | 5.3 0.0} 0.0 94.7
7-Cyclodextrin | 66.6 33.3) 0.0 0.0

Purity of a-, f-, 7-CD were 98.5, 98.0, 97.0 %, res-
pectively.

Substrate* : Gl ; Glucose, G2 ; Maltose,

G3 ; Maltotriose.
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Purification and Some Properties of Cyclodextrin Hydrolase

Yong-Hwi Kim, Kyu-Kwnag Shim* and Young-Hee Moon(Chonbuk National Univ., and
*Chonju Woosuk Univ.)

Abstract : Cyclodextrin hydrolase from Bacillus stearothermophilus KFCC 21203 was pu-
rified and the properties of the purified enzyme were investigated. The enzyme was
purified 15 folds with 77 % recovery by ammonium sulfate fractionation, DEAE-cellulose
chromatography, and Ultro AcA 34 gel filtration. The specific activity and the molecular
weight of the enzyme were 1.30 units/mg protein and about 29,500, respectively. The
maximum activity of the enzyme was shown at 55°C and pH 5.5. However, stable tem-
perature and pH were 40°C and 5.0~8.0, respectively. The Km value for r-cyclodextrin
was 3.78x 1073 M. The degradation activity of the enzyme was selectively high for -
cyclodextrin, and very low for f-cyclodextrin, but not for a-cyclodextrin. The decomposed
products of r-cyclodextrin were mainly glucose and maltose, and a little mlatotriose.
The activity of the enzyme was very high for amylose, potato starch, corn starch,
amylopectin and maltooligomer, and relatively high for glycogen and dextrin. The
decomposed products of them were mainly glucose and maltose.



