1 (Controlled environmental incubator shaker)
GYROMAXIMTO07R ~ Amerex Instruments, Inc, .SA

2 (Refrigerated centrifuge) ~ Avanti Centrifuge J-30I
Beckman, Germany
3 (Microcentrifuge) ~ KM-15200  Kubota, Japan
4 (Digital pH meter) ~ Cyberscan 1000  Cyberscan
200 Eutech Cybernetics, . Professional Meter PP-50
Sartorius AG, Gottingen, Germany
b (Spectrophotometer)  Spectronic® 401 Miton

Roy, USA Perkin Elmer instruments Lamda 25 UVAIS Spectrometer

6. PG2002-S AG285 Mettler Toledo,

1 (Autoclave)  SS-325 Tomy Seico Co., Ltd, Japan.
HA-3D Hirayama Manufacturing Corporation, Japan.

8. laminar flow ~ J2-21 1SSCO, USA

9 -0 F0535  Sanyo Electronic Co., Ltd, Japan.

10. (water bath) 760 Memmert,

1. (Vortex-Genie2)  G60E ~ Scientific Industries Inc., U.s.A

12 (magnetic stirrer)  502-P PMC, USA

13 Bio-Logic LP BioRad, USA

14 (Slab gel electrophoresis equipment) — Mni-

Protein 1 Dual BioRad, US.A
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L (xylan from birchwood) ~ Sigma, .SA
2 (oat spelt xylan)  Sigma, USA
3 - - - (p-nitrophenyl GGL:

arabinofuranosice)  Sigma, US.A

4 (pnitrophenyl acetate)  Sigma, USA.

B (p-nitrophenol)  Sigma, USA

6. (Macro-Prep DEAE)  BioRad, USA

1 -200 (Sephacryl -200 HR) ~ Amersham Pharmacia

8 (Hydroxyapatite) ~ BioRad, USA

9 (Butyl hydrophobic interaction)  BioRad,
USA

10, (ammonium sulfate) ~ Merck, Germany

1 (Acrylamide) - Sigma, USA

2o, 0" (N,NN"N=-Tetramethylenediamine, TEVED)
Sigma, USA.

13 NN- " (NN-Methylene bis acrylamide) ~ Sigma, USA

14, (Ammonium persulfate) — Sigma, USA

15, -250 (Coomassie Brilliant Blue G-250)  Huka
Switzerland.

16. (Sodium dodecyl sulfate, )  Sigma, USA

1. BioRad, USA

18, (Alumina)  Sigma, USA
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3.3

3.3.1 Streptomyces sp. PC22

3311 Streptomyces 3. PC22
Streptomyces sp. PC22 (
1) 45 7
10-15
3,000 10
2 K]
2 2X108
(aliquots) -0
3312 Streptomyces . PC22
L Streptomyces 0. PC22 2
X108 100
(Tryptic soy broth, TSB) pH 9 3 250
200
45 10
2 3
(Xylan complex medium) ( 2) H
9 Rl 250
200 45



8,000

3.3.2

(1993)

0.1
10

0.1

0.3

0.5

10

405

3.3.3

(1984)

0.1
10

32

Kormelink

(p-nitrophenyl acetate)
50

0.5 pH 6.5

50 10

- (p-nitrophenol)

S (p-nitrophenol) 0-50

Nakajima

(oat spelt xylan)



0.8 100
0.1
60
10
(1952) 1
1
3.3.4
0.5
100
10
(1952) 1
1
3.35

(alkaline copper reagent) (
15
(Nelson’s reagent) (

30

(vortex mixer)

0-200 (

33

pH 5.5

10

Somogyi Nelson

(Sodiumcarboxymethyl cellulose)

10
pH 5.5 0.5
60
Somogyi Nelson
1
Somogyi Nelson (1952)
1.0
1.1) 1.0
1.2) 1.0
5.0
520
1
11 1.2)



3.3.6

C(

albumin)

3.3.7

3.3.7.1

80-90

30

34

(Lowry , 1951)
1.0
2.3) 5.0 20
2.4) 0.5 30
660
' (Bovine serum
0-200 ( 2)

(magnetic stirrer)
0-20, 20-30, 30-40, 40-50, 50-60, 60-70, 70-80
1-2
10,000

100 pH 6.5



3.37.2

(Magnetic stirrer)

10,000
50
50 pH 7.5
3.37.3
3.37.2
4 15
3.3.2
3.37.4
3.37.2 |
0-700

05 M\1

3.3.7.1
1-2
30

pH 7.5

30

4-5

(N-ethyimaleimide)

0-5

3.3.2

35
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3.3.75
3.3.7.5.1 - (Macro-
Prep DEAE)
50 pH
7.5 sonication 20-30
1.5 28
50 50 pH 7.5 2-3
30 1
30-90
280
0-1000 50 pH
7.5 2.0
280
concentrating centrifugation 7,000
concentrator tube (Molecular weight cut off) 10,000
50 pH 6.8
30 50

pH 6.8 4-5
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3.3.7.5.2 '

(Butyl hydrophobic interaction)

50
pH 6.8 20-30
0.7 9
3.5 1.7 50
pH 6.8 2-3
30 '
3.3.75.1 1.7
1.7-0 50
pH 6.8 1.0
280
concentrating centrifugation
7,000 concentrator tube
(Molecular weight cut off) 10,000 e 20
pH 6.8 , 1 30

20 pH 6.8 4-5



3.37.5.3

6.8

20

concentrating centrifugation

38

(Hydroxyapatite)
20 pH
12
20-30
0.7 9.5 3.7
pH 6.8 15
3.37.5.2
: 20-500
pH 6.8 1.0

280

7,000
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338
(Native polyacrylamide gel electrophoresis)
Laemmii (1970)

8.3X10.2 1.3X10.2
(spacer) 1
(separating gel) 10
39) 5

(stacking gel) 4 ( 39)
(Slot former)

( 31)

(sample buffer) ( 3.)
20 200

(Staining solution) ( 3.10) 3
(lestaining solution) ( 311)
(activity staining)
01 pH65 15
10 1
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339.1
-200
-200
50
sonication 20-30
10 49 40
PH6.5 2-3
280

(bovine serum albumin) 1 (ovalbumin)
150,000, 66,000, 45,000 13237
-200
280
410

40

(Sephacryl 200 HR)

50
12
1.0
(globulin)
(cytochrome c)
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3392
(Sodium dodecyl sulfate polyacrylamide gel

electrophoresis) Laermli (1970)
8.3X10.2 1.3X10.2 (spacer)
1
(separating gel) 12 (
4.10) 5
(stacking gel) 4 ( 4.11)
(slot former)
( 41)
(sample buffer) ( 48)
5 20 Prestained
SDS-PAGE standard 7.5 200
(dye staining) (taining
solution) 3 (dlestaging solution)



33.10 ? Streptomyces p. PC22

33101
3.3.2 3575
3.3.10.2
3.3.2
500 pH4.0-6.5
500 pH6.0-8.0
500 pH8.0-9.0
3.3.10.3
100
pH 6.5 3575 30
3.3.2
3.3.104
40-9.0 3.3.10.2 4 30

3.3.2



3.3.10.5 (KJ

0.2-1.0 332

3.3106

332
0.1-10

1 (CACI25HD)
(Co026HX)
(CuS045H)
(FeS04THD)
(Hgcy
(MgS047HD)
(MnSO4HY )

(ZnSU4THD)

33107 [EDTA
332

0.1-30
332



44

33108

0-10 4
30 332

Ethylmethylaminopropylcarbodiimide (EDAC)
lodoacetamide (1AV)
Phenylmethylsulfonyl fluoride (PMSF)

33109 (sicle activity)

(Substrate specificity)

(acetyl esterase)  p-nitrophenyl acetate (-NPA)
1 332

(OC-L-arabinofuranosidase) ~ p-

nitrophenyl - CC-L-arabinofurancsice 1
- - Manin (1994)
10
0.025 100 H
6.0 0.025 60
10 500 5

(vortex mixer)
(p-nitrophenol) 405
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- ((3-xylosidase)  p-nitrophenyl (3-D-xylopyranoside
) 33113

(xylanase)
1 333
(cellulase)  sodiumcarboxymethyl cellulose 5
334
33.10.10 (NH2terminal)

concentrating
centrifugation 3,000 concentrator tube
(Molecular weight cut off) 10,000
280 260



3311 ?

33111 Streptomyces ). CH/
331111 Streptomyces sp. CH/

Streptomyces . CH/

) 40 1
10-15
3,000 10
2 3
2X108
(aliquots) -0
3.3.11.1.2 Streptomyces 3. CH/
1 Streptomyces . CH/
100
soy broth, TSB) pH 7 Rl 250
200
40 10
2 3
(Xylan complex medium) - (
3 250
200 40

24

46

2X108
(Tryptic

JpHT



3
Nakanishi (1987)
pH 6.5
10,000
4 Rl
pH 6.5 4-5
331113
(1984) 50
(p-nitrophenyl (3-D-xylopyranosice)
100 pH 6.5
0.125 55
500

a7

Whatman 4
1 100
15
100
Nakanishi
|
0.025
15
1.25

405



45
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3.3.11.2 Streptomyces 3. PC22
331121 Streptomyces 3. PC22
L Streptomyces Sp. PC2
2X108 100
oH 9 %0 250
200
10
2, 3
(Xylan complex medium) ( 3 pHI 30
290
200 45 2
3
8,000 15
331122 Streptomyces Sp. PC2
L
80 2-3
10,000 Rl
50 oH7.5
Rl
50 oH 75 45

333
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2 !
(Macro-Prep DEAE)
50 H
15 sonication 20-30
15 28
50 50 pH 75 2-3
30 1
0-80
280
0-1000 50 H
15 2.0
280
concentrating centrifugation 7,000 concentrator tube
(Molecular weight cut off) 10,000
50 pH 6.5,
3 50 pH

6.5 4-5



50

33113

333 (birchwood
xylan) 20
0.01
Streptormyces ). PC22
33.75.3 0.3
- Streptormyces 3. CH/
331113 0.2
Streptomyces . PC22
0.01
% 10 100
pH6.5

20 ( 1)
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