( 2
N (2534) CGTase
Bacillus Al CGTase
Bacillus Al
CGTase \ 5 CGTase
CGTase
Bacillus Al
(2534) Bacillus Al
Medium 11 CGTase
dextrinizing CD-TCE activity
14 3 Bacillus Al

if (subculture)

CGTase Horikoshi’s medium  Horikoshi(1971)

CGTase (Makela, 1990) Bacillus
All CGTase Bacillus Al
Medium 11 Horikoshi’s medium 3 °
Bacillus Al Horikoshi’s medium CGTase
Medium 1 CD-TCE activity 8 (31
Horikoshi’s medium Bacillus Al
CGTase
Bender (1986) (2534)
CGTase Bacillus Al ' ma
f soluble

starch



soluble starch
Bacillus All

All Horikoshi’s medium
soluble starch

Horikoshi’s medium
CGTase Prema !
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(2334)
soluble starch Medium 11
Bacillus
CGTase
(3.2

(1990)
Bacillus isolate cl

Horikoshi’s medium

CGTase
pH
Medium 11 pH 9.0
All pH
Mauri ! 1990
pH
(0.5%) pH
Horikoshi’s medium 1%
Bacillus Al
Bacillus All

! 31°

pH 10
3.3
Bacillus
CGTase
(1.0%) pH
!
0.75 %
CGTase
CGTase
5



3.2
CGTase
3.3
|
Bacillus Al « CGTase
«
5
Bacillus Al «
5 Waasig)
pH
forming activity
phase I 12
Bacillus All Makela
CGTase
10 ATCC 21783

pH
reducing sugar !
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»  Bacillus Al
Bacillus Al
lag phase '
2
lag phase
CGTase
300
"« CGTase
cGTase  Bacillus Al
2 « 300
« CGTase 5
' CGTase Bacillus All
lag phase
(15 H
dextrinizing CD-
stationary
1990

Bacillus circulans var. alkalophilus (ATCC 21783)

lag phase
Makela !
reducing sugar



reducing sugar u' !
reducing sugar au pH
lia pH
' CGTase Bacillus All
Bacillus circulans var. alkalophilus (ATCC 21783)
' «CGTaseB
' Bacillus All
(3.5 ATCC 21783 lag phase log
phase Bacillus All CGTase
( 3.4) ATCC 21783 ' !
stationary phase declined phase  Vandamme
(- (1984)
2-3 Hakela
ATCC 21783 ‘ 1.0 %

starch adsorption

(Pongsawasdi Yagisawa, 1988)
(Makela ~ ( , 1988)
14

ultrafiltration membrane

ultrafiltration
16 95 %



>2534) Lloyed (1984) #

CGTase 3
{ CGTase a

DEAE-cellulose anion-exchange DEAE-cellulose

( -CH2-CHEN(Cahs )2 ) CGTase
Bacillus Al Di 48550 | )

pH 8.5

pH -9 ( 1

pH 6.0) )
regenerate
pH
lonic strength (Scragg,
1988) (1] 3.6)
( , 2534; Horikoshi, ~1984) Ca2+ 2
Ca2+ Caz+
(Klein Schulz, 1990)

10 fiM (Bender, 1986)

CGTase DEAE-cellulose 10
Y DEAE-cellulose
ionic strength DEAE-
cellulose

5 M ( 3.6)
, Kato
Horikoshi (1984) CGTase ATCC 21783 synthetic
adsorption resin DIAION HP-20 5 nM pH 8.5
10 m

CGTase DEAE-cellulose

10mM
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1 pH 85 DEAE-cellulose
1 CGTase 350 units (0.32 )
( 3.7) Nakamura Horikoshi (1977) a
' CGTase vinylpyridine polymer anion-exchange
resin 1 30 units
succinyl 1
70 units
B
' pH 7-9 pH 9
(38 pH
(39 pH 7.5-
8.5
!
| B !
O 3.10)
' !
' 60-70° (  3.11)
!
Kato Horikoshi (1984) , ' ATCC
21783 synthetic adsorption resin DIAION HP-20
pH ! ' Nakamura Horikoshi (1977)

vinylpyridine polymer
' ' ! - 50 55°



! (Kato
1989’
equilibrate

80
40°

pH 8.5
Aconversion
disproportionation

%conversion

2.5%

Horikoshi, 1984; Chin-Ping Yang

CGTase

(Hartmeier, 1986)

3
(Bergsma

3.14

Chein-Shyang

2
{
a
| pH
2
CGTase (85 ~conversion)

125 %( 314) {4

b 1988)
(Starnes, 1990)
P !
2.5 %
{
{
125 % |

) 312
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2.5 %
(6% conversion) 9 Yang (1989)
CGTase alkaline Bacillus sp.  chitosan
46 % (25% W)
Yang (1990) ' chitosan
70 %conversion 1% (v/v)
%conversion '
CGTase
(72 %conversion) 3
' ( 3.15) !
(reaction time)
(Sakai , 1991)  Armbruster
Jacaway (1972)
solvent complexant i
eyclization solvent complexant

solvent complexant

CGTase
0- « 1 ¢ : I-CDs
1:8.5:2 1 (2534) 1
CGTase Bacillus Al 0-
(2534) !
g-



CGTase DEAE-cellulose

6 ( 3.13) L '
CGTase dextrinizing activity
2 CGTase
83 % 6
50 % . dextrinizing activity !
a-1,4-glucosidic dextrinizing activity (Nakamura

Horikoshi, 1976) !
L (Klein Schulz, 1984)

pH 8.5 !
DEAE-cellulose !
cyclization '
L H
(Bender, 1990) Nakamura Horikoshi
(1977) ' CGTase vinylpyridine copolymer
4 6
CGTase
2.5%
3 ! '3
( 3.16) ! !
streptomycin sulphate 50x(g/ml CGTase

! 4



» Y« 10%» 10 ( 3.17)
A 0-CD
»
non competitive (Lee Kim, 1992) 7
organic solvents isopropanol tertiary butanol
0-CD organic; solvent

CGTase
streptomycin sulphate

CGTase
} » 0.02 % '+ CGTase
( 9 ol



n

?

1. Bacillus Al CGTase
Horikoshi's medium 1% 0.75%Na0C8
2. CGTase Bacillus Al
5 Bacillus Al Horikoshi's medium | 37°
2 /min 300 rpm Bacillus Al
300
3. | ceTae  Bacillus A,
Bacillus circulas} Atcc 21783 oH
CGTagse
stationary phase
4, CGTase 'DEAE-cellulose 10 M
pH85 - 5 M DEAE-cellulose
1 CGTase 350 units (0.32 )
5. pH 1.5
60-70°
6. CGTase pH
pH 7-9 H 9.0
! 55°
7.
CGTase
76 % g
CGTase
0 |
8.
25 % 3 mlhr 40° pH 8.5
72 %

110
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