2.1
- (Spectrophotometer) Spectronic 20D
Spectronic 2000 Bausch K Lomb, 5.A

(bH meter) Radiometer
Copenhagen, Denmark
(Bench top centrifuge) Kokusan
Enshinki Co., Ltd., Japan
un ! (Refrigerated centrifuge)
Beckman Instrument Inc., U.S.A.
I (Shaking  water bath) Heto Lab
Equipment, Denmark Gyrotary water bath shaker Brunswick
Scientific Co., Inc, Edison, US.A.
! (Water bath) Charles Hearson Co.,
Ltd., England
. (Incubator) Heraeus, Germany
A (Autoclave) Hirayama  Manufacturing

Coorperation, Japan
High  Performance Liquid chromatography
shimadzu, Japan
(Fraction collector) LKB-Productor
AB, Sweden
(Peristaltic — pump) LKB-
Productor AB, Sweden
- Diaflo Ultrafilter stirred ultrafiltration Cell 8050
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Amicon WR. Grace Coorperation, 5.A
(Fermenter) 5 Model  MD-300 L.E.

Marubishi, Japan
80

2.2

Standard a-,o-,tf-cyclodextrin (CD) Soluble starch
Fluka A.G. Buchs s.G., Switzerland

Soluble starch (potato) Diethylaminoethyl Cellulose
Sigma Chemical Company, U.S.A.

Soluble starch Trichloroethylene  (TCE) BDH
Laboratory Chemical Division, England

Acetonitrile (HPLC grade) J.T. Baker Chemical, Us.A.

I( Sigma Chemical
Company, U.s.A., BDH, England Difco Laboratories,
Us.A. ( ) ( )
( )

2.3 ?

Bacillus A

(Pongsawasdi  Yagisawa, 1987) Bacillus circulars Amoc 21783
American  type  collection

2.4

019659



2.4.1 tfa Medium |

al
Beef extract 5
Peptone 10
Nad 2
Yeast extract 2
Soluble starch (Fluka) 10
pH 1.2 1.0
A Bacto agar 15
2.4.2 T Medium 11
1
Corn steep liquor 50
Soluble starch (BDH) 10
MPO4 1
MgS04 -7H20 0.2
pH 9.0 1.0
2.4.3 N Horikoshi ( Horikoshi, 1971)
1
Starch 10
Peptone 5
Yeast extract 5
KeHPO4 1
MgS04 -7H20 0.2
Na CO, 1.5
pH 10.1

2.5.1 a ' CGTase



1

2.5.1.1
1 (potato soluble starch) 0.2
2.0 0.2 pH 6.0 100
2.5.1.2 (lodine reagent)
0.2 2
100 I
' 1:10
2.5.2
Coomassie ~ Brilliant Blue G-250 100
95 50 85 (/v) 100
1
2.5.3 DNA
2.5.3.1 (Diphenylamine reagent)
2 100
I
2.5.3.2 (aqueous acetaldehyde)
0.01 5
2.5.3.3 DNA
calf thymus DNA 0.1 10
Perchloric acid (PCA) 100
2.6 b
2.6.1
I Medium |
A $ ! 37° 1
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It
2.6.2
! slant (Medium 1) liquid
parafilm 2 slant 1
parafilm -70° 11
2.1 la
2.7.1 ( Start inoculum)
1 loopfull agar plate
Medium | 20 125
37° 420
10.3-0.5
2.1.2
st Medium 11
Horikoshi’s medium 40 250
T 5
(Top bench centrifuge) 3,000
10 L
DNA CGTase
2.8 CGTase !
Medium 11 Horikoshi’s medium
Bacillus Al CGTase

soluble starch (BDH)
I Na2CO3 Horikoshi’s medium 0.5-1.0
2.7, 2.7.2
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29 7 » 771 )

A 2.7.1 5 07 !
5 7 ?
(agitation) ? (aeration) CGTase
2.1 Ifam !
2.7.2
210 7 CGTase
2.10.1 Dextrinizing activity (lodine method)
Fuwa (1954)
) 10 77 free CGTase)
5 ( ) ( immobilized CGTase)
? (potato soluble starch) 0.2
0.2 pH 6.0 0.3 ? !
40° 10 ? 0.2 ? 4 ?
lodine reagent 0.5
10 ? 600
(control)
1 (enzyme unit)
10
600 1
2.10.2 Cyclodextrin-trichloroethylene assay (CD-TCE assay)
Nomoto (1986)
CGTase ?
? (1:2,1:4,1:8,...)

| 0.2 oH 6.0 1.0



2.1

CGTase

20



2

2.0 2.5.1.1 5
LA40° 24
(Trichloroethylene) 1 !
cyclodextrin-trichloroethylene complex
dilution limit <1:2”)
dilution limit (1:27) 1:2, 1:4,1:8,...1:2"

2.10.3 ! High Performance
Liquid chromatography (HPLC)

a 8
a millipore (0.45
[ ) ! HLC 8
Supelco-NHz  column 4.6 mm 1D. x 25 om 2
acetonitrile : water 75:25 ( ) 1
Refractive index detector 20
«, -4- 5

millipore (0.45 um) !
HPLC

(retention time)
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2,11 7 Bradford.
1 Bradford (1976)

10-100
0.1
(Protein reagent) 5 5
Spectronic 20 D 595
bovine
serum albumin fraction V
2.12 DNA
Richard (1974)
0.85 (Normal
saline) 2 0.2 1.5
20
2,000 B 1
2 0.1
10
Spectronic 20 D 595 DNA
calf thymus DNA
2.13 CGTase g (Partial purification)
Kato Horikoshi (1983)
tf Beckman J-21C
4,000 4 20
5 ( ,

120 30 )
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an (magnetic Stirrer) 4° 3
nm - pH 8.5 10
mM 2
0.2 4° 2 30
Ultrafilter YM 10 4°
dialyze 0m - pH 8.5
10 mv 4° 2
2.2
2.14 (Enzyme immobilization)#
2.14.1 DEAE-cellulose
DEAE-cellulose 0.5
100 1 3 0.5
100 1
3 100 mM, 50 m 10 mv
pH 8.5 5 nM 2
2.14.2
22 (350 u/ml) DEAE-
cellulose 2.14.1 50
30° 6 100 mv
pH 8.5 5 mv 4°
2.15 (stirred tank)
2
3.7 8 80



Crude "enzyme

f ( « |
Starch cake Supernatant A
a 10 all
H 5+0mM 2«
Starch cake Supernatant B
'a 0.2 HMaltose

Starch cake Enzyme suspension ¢
ultrafiltration

Partial purified enzyme

22 A A
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2.3



«

starch 2.5

8.5 5 mM

40°

HPLC

2.16

2.16.1

soluble starch

pH 8.5

2.16.2

soluble starch
pH 8.5 5 nM

26

DEAE-cellulose 12 soluble

0m - oH
36 2.4

2.10.3

(stirred tank)

DEAE-cellulose 12
1.25 5.0 10 fiM
5 fiM 36
3
HPLC 2.15
DEAE-cellulose 12
2.5 10 fiM
36
4.5

HPLC 2.15
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FwraNnsaluniingas
CHuLALONGKORN UNIVERSITY
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