3.1 ! » CGTase Bacillus All
3.1.1 « [
Bacillus All 2 « Medium 11
Horikoshi’s medium soluble starch 1%
200-250 il ! 37 °
12 3.1 Bacillus All
Horikoshi’s medium ' CGTase Medium
[ Dextrinizing CD-forming assay
N Horikoshi’s medium CGTase
Medium [ Horikoshi’s medium Dextrinizing
activity CD-forming activity & 48 60
Medium 11 Dextrinizing activity CD-forming
activity I 60 66
3.1.2 « auif
17 CGTase
Horikoshi’s medium | soluble
starch I (2534)
soluble starch Bacillus All  Medium Il
Bacillus Al Horikoshi’s medium soluble starch
1% Dextrinizing
activity CD-forming activity 3.1.1
3.2

soluble starch ! Dextrinizing
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CD-forming activity CGTase ?
A soluble starch
« soluble starch
3.1.3 « * « $
Bacillus All Horikoshi’s medium
1% v 3r 0.5-1.0 %
3.3 Bacillus All CGTase
Horikoshi’s medium 0.75 %
Bacillus All CGTase
« 0.5 % CGTase
1.0 %
CGTase
Bacillus Al 3.1
3.2 ? CGTase
Bacillus Al 5 9
3.2.1 (Aeration rate)
!
Bacillus Al Horikoshi’s  medium 1% 0.75%
pH 10.1 ! 31°
3 400
1-3 CGTase 2.9
2.10 3.2
lag phase  Bacillus Al (lag phase
) cerae  Bacillus
All CGTase 2
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3.3 I Dextrinizing CD-forming activity
Bacillus a1 Horikoshi’s  medium
f a 05-1.0 % {

37°



Maximum activity obtained

Dextrinizing CD-TCE
Medium Activity ~ Specific  (dilution limit)
activity

() (U/mg)

Horikoshi 20 40 Z
Medium 11 15 12 23
Horikoshi

rice starch 30 60 21
soluble starch 20 40 28

Horikoshi (rice starch)

05% NaaC03 3l 67 28
0.75% Na20C8 36 78 22
1.0% Na2C03 30 60 21

3.1 CGTase

Bacillus Al



Aeration  Lag

rate phase
(Umin)  (hr)
1 36
2 21
3 14
7 3.2
CGTase

Maximum activity obtained

Dextrinizing
Activity  Specific
activity
(Ulml) (Ulmg)
45 13
58 112
51 92
tf
Bacillus Al

Horikoshi’s medium

CD-TCE

(dilution limit)

27
29

37°
400



' CGTase CD-forming activity

H 2 3
3.2.2 » (Agitation speed)
Bacillus Al '3 321
I 2 , 200, 300 400
« CGTase « 2.9 210 «
33 3 Bacillus
All lag phase « 300
Bacillus Al CGTase Dextrinizing D
forming activity Bacillus Al «
400
CGTase«
3.2.3 pH « CGTase
3.2.1 3.2.2 «  «
CGTase Bacillus Al 5
Horikoshi’s medium % 0.75% «
37° 3 « 2
300 3.4
Bacillus Al « o " oH [
« 1.5 pH « ' CGTase
pH «
pH pH « 06
(stationary phase)
3.2.4 « CGTase
Bacillus i Bacillus circnlans arcc 21783 «5 «

Bacillus circulans aroc 21783



Maximum activity obtained

Agitation  Lag Dextrinizing CD-TCE
speed phase
Activity ~ Specific  (dilution limit)

(rpm) — (hr) activity
(/1) (Umg)
200 2 12 190 2°
300 23 155, 300 210
400 21 58 112 28
733

ceTase  Bacillus All
3.2 fi 2

36
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CGTase Bacillus Al
33 3.2.3 3.4 lag phase I(
CGTase Dextrinizing CD-
forming activity
Bacillus  circulans

ATCC 21763 35 Bacillus Al
pH pH 1.6 pH
stationary  phase
pH A pH 0.7
3.3 cerae  Bacillus Al

(crude enzyme)

4° 2.2 2.13) 35
10 mi : pH 8.5 10 mm
10.5 %
0.2 H
3,170 Unit mg_lprotein 14
Ultrafiltration « 15.7
3.4 " CGTase

34.1 «
Bacillus Al
Horikoshi’s medium CGTase
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Maximum activity obtained

Bacillus  Lag Dextrinizing CD-TCE
phase

strain Activity ~ Specific  (dilution limit)
(hr) activity

(1) (Umg

Bacillus Al 23 136 269 gLo
ATCC 21783 29 156 240 210
3.4 ' ' CGTase
Bacillus Al B.circulans  Atoc 21783
5 *

3.4
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4

Step Volume  Total  Total Specific Recovery Purification
Dext. act. protein activity fold
(ml) — (units) (m)  cumg) )
Crude enzyme 1,000 85,000 0 23 100 1
Supernatant
A+B 900 9,000 30 |
Eryme

suspension(C) 280 76,000 24 3170 kY 14.2
Jpartial
purified enzyme 200 70,000 N 3500 & 15.7

3.5 CGTase
2.2



213 |
30°

CGTase a
5 nM

10 nM
3.4.2

5 nM

dialyse
3.6
5 mM

(2534)

DEAE-cellulose

3
afu a
DEAE-cellulose 2.14.1
0-10 nM DEAE-cellulose
10 CGTase
3,553 Unit 5.9 ) {
24 a
3.5
CGTase
(0-1 nM CaCl2) a
CGTase
3.5
DEAE-cellulose
d
dialyse 2 4 10 mv
pH 8.5
CGTase 2.13
30 40° 24
CGTase 10 mM pH 8.5
30 40°



Enzyme

[Cad,,]
(bM) bound (%) free <%
activity  protein activity  prot
0 98.5 60 0 39
1 97.0 60 2.0 38
5 87.0 o/ 12.0 40
10 65.0 48 35.0 54
36 3 fl
CGTase DEAE-cellulose

3,553 Unit

ein

*Itf3)

protein 5.9 mg = 100%)



Relative Dextrinizing Activity (%)
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30°C, + CaClI2

3.6

6

§ 10 12 14 16 18 20 22
Time (hr)

30cC,-CaCl2  40°c,+CaCl2  40°C,-CaCl2

2 ! 01 ‘| CGTase
a ' 10 mM
pH 8.5 5 M
? 30 40°

24
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1 D%
an  40° 1 5 M
CGTase
3.4.3 » | CGTase «  DEAE-
eellulose
DEAE-cellulose 2.14.1
« 5 05 25
CGTase 0 500
units 10 3.7 DEAE-
cellulose 1 CGTase 350 units (0.32 )
35 7 CGTase
CGTase DEAE-cellulose
» pH CGTase
3.5.1 pH CGTase «
10 mv
pH pH 7.5-11.0 (pH 7.5 , pH
8.0-9.0 pH 10.0-11.0
) 40° Rl CGTase
2.10.1 3.8 pH
9.0 '
3.5.2 pH CGTase «
CGTase 2.10.1
PH 7.5-11.0 (pH 7.5
, pH 8.0-9.0 pH 10.0-
11.0 ) 3.9
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Enzyme loaded (U/g resin)

] 3.7 CGTase DEAE-eellulose
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pHT7.5
pH
3.5.3 « ' CGTase «
CGTase
CGTase nom -4 «
pH 8.5 5mM « «
25-90° 20
Dextrinizing activity 2.10.1
« o« 55 ¢ | 3.10)
! 85-90°
3.5.4 CGTase
CGTase
20-90° 10 2.10.1 311
60-70°
(20-90% )
50° 10°
3.6 CGTase
i E 5
3.6.1
2.15 CGTase (150 ulg
resin)  25% (wlv) soluble starch 10mM -} pH
8.5 5 M 40° 24

HPLC 3.12



Relative Dextrinizing Activity (%)
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Relative Dextrinizing Activity (%)
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Relative Dextrinizing Activity (%)
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Y%conversion ( * | ) 76 %
P-CD ! ("/(conversion 40%)
3.6.2 CGTase

' ' 2.5 %
soluble starch 0m - pH 8.5 5 M
L40° 9 ( 2.15) !
10 nM
pH 8.5 5m } 3
? 6 3.13
2-5 180 %
6 1 60 % !

3.7 CGTase ' 28

3.7.1
CGTase

2.16.1 (soluble starch)

1.25-5.0 % cwrvy 3 !

40° | %conversion
3.14 1.25 %

CGTase %conversion 8 %0



% Conversion
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-"dl-CD

3.12

4 B-CD

Time (hr)
-CD Tota! CD

A CGTase
2.5 %soluble starch
CGTase M 40°
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% conversion
3.7.2
CGTase
3.7.1
125 %  Y%conversion
25 %( % conversion
2 1.25 %

2.5 %

2.12
2.5 Y%soluble starch

3.15

72 %
3.7.3 »

3.7.3.1

CGTase
CGTase
2.16 1
pH 8.5 5 mM
3 a(
CGTase

2.5 %soluble starch

1.25 % 109%)

2, 3 4.5
40°
%conversion
%conversion

CGTase

CGTase

10 M

3.16



Conversion
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1.25 2.5 3.75 5
Starch concentration (%w/v)

6-CD Y-CD Total CD
CGTase
soluble
starch 12550 % 10 mM
pH 8.5 5 MM

40°



100-
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% Conversion

57

:-CD

Feed rate ( !/hr)

-*.0-CD Vaebr Y] Total CD
3.15 3 ' a «-1Tfial A !
CGTase f 25 % soluble starch

* ? 3.14
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6 ! 3 1%
3
3.71.3.2 ' CGTase
3.7.3.1 CGTase
i
3.7.3.1
streptomycin sulphate 50 1g/ml 2.5 %soluble starch
|
317 streptomycin sulphate

! 10
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