1 (controlled environmental incubator shaker) New

Brunswick Co., .SA

2 (spectrophotometer, Spectronic 21) Bausch and
Lomb, USA
3. ( UVisible recording spectrophotometer ) UV-160A

Shimadzu corporation, Japan.

4, (digital pH meter) 240 Corning, U.S.A.

5. L2200P A200S Sartorius, U.S.A.

6. (autoclave) SS-325 ‘Tomy Seiko Co., LTD., Japan.

7. (Refrigerated centrifuge) J2-21 Beckman.U.S.A.
8. (water bath) Memmert, Germany.

9. laminar Flow ISSCO  J2-21 USA

10. | (Deep Freezer) -20 F0535 Sanyo

electronic Co.,Ltd., Japan.

11 (Low Pressure Liquid chromatography) Econo Bio-
Rad,U.S.A.

12. (ultrafiltration cell) Amicon, USA

13. (electrophoresis) Hoefler Scientific Instrument, San

Francisco, U.S.A.

14. ' (slab gel electrophoresis equipment) Mini-

Protein Il Dual Bio-Rad, USA



1 (xylan from oat spelts) Sigma, .SA

2. - - - (p-nitrophenyl p-D-xylopyranoside)
Sigma, US.A

3. - - - ( - itrophenyl p-D-xylopyranoside)
Sigma, U.S.A

4, - (p-nitrophenal) Sigma, U.S.A

5. (@lumina) Sigma, U.S.A

6. - (DEAE-Biogel Agarose) Bio-Rad, U.S.A.

7. -200 (Sephadex G-200) Pharmacia Fine Chemicals, Sweden.

8. (acrylamide) Sigma, U.SA

9. (N,N-methylene bis acrylamide) Sigma, US.A

10. (Tris 2-amino-2 (hydroxymethyl) propane-1-3 diol) Sigma, U.S.A.

11. TEMED (N,N,N‘,N\- Tetramethylethylenediamine) Sigma, U.S.A.

12, -250 (Comassie brilliant blue G-250) Fluka, Switzerland.
13. (ammonium persulfate) Sigma, U.S.A.

14. (dithiothreitol) Sigma, U.SA

15. - (N-ethlymaleimide) Sigma, USA

16. (ammonium sulfate) Sigma, U.S.A.



J80NGeSsp.43-4

31

a0NeSs).43-4
Sad0nyessp. 43-4 MS (
1) 30 7-10
( 1)
3000 10 2
20 2
10 8 20
Streptomyces Sp434
1
(Tryptic soy broth) pH 70 250
rotary shaker 180
24 30 (inoculum)
10 (
p) 250
rotary shaker 180 25
48 Streptomyces SP. 434
Whatman 4 100 H 65
Nakanishi (1987)
(alumina)
11 100 pH 65

8000



10

(1987) 0.5

(p-nitrophenyl p-D-xylopyranoside)

pH 6.5 -
45
5
(vortex mixer)
1 -
Layne
1 1

-0.76 X

10 '

15

(p-nitrophenyl)

(1957)
280 260
1.55X

260

100

Nakanishi

#

05

500

405

0-50

32

280

280



60-70 70-80

(magnetic  stirrer)

50

75 5
H75 10

33

(magnetic stirrer)

0-20, 20-30, 30-40, 40-50, S50-60,

1-2
8000 30
50 pH 7.5
1-2
8000 30
pH 7.5 2
50 H
50

50



31

32

3.2

32

3.3

0-30

0-500

15

15

(N-ethylmaieimide)

0-40

(dithiothreitol)

(N-ethylmaleimide)

15 25

32

34

15



34
pH 7.5
40-80
280
35
50
100
10
6

100

-200

16
50

2-3

(ultrafiltration)

100

16
pH 6.5 50

in o u z H

35

50
20-30
50 85
pH 7.5 10
48
0-500
pH 7.5 10
280
-200
pH 6.5
20-30
50

100
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H 65 50 10

280

Streptomyes Sp43'4

(p-nitrophenyl (3-D-xylopyranoside)
(o-nitrophenyl p-D-xylopyranosideAM
0-15 0-20
3

32 , 30-70

32
100

(acetate huffer) pH 4.0-6.5
(phosphate buffer) pH 6.0-85
(Tris-hydrochloride) pH 8.0-90



4 (acetate buffer) pH 6.5

pH 6.5
20-200
B (Xylose)
tt 10500
32
6. (arabinose)
0-500
32
T
Vv 10
10-2 - 10%
(ZnS04.7H20)
(FeS04.7H20)
(CoCi2.6H20)

(MgS04.7H20)

32

37



38

(CCI22H20)

(CuS04.5H20)
(SnCI2.2H20)
(AgNo3>
(NiCi2.2H20)
- [ [ |
8I I
b 100
(acetate buffer) pH 6.5 30-90 30
! 3 ,
9 1
pH 4.0-90 3
100 30 4
, 32 ,
?
1 ? (disc polyacrylamide el
electrophoresis) Williams ~ Reisfeld (1964)
! (seperating gel) (
19) 05 X8 6.5 '

0.5



39

(stacking gel) ( 1.10) 05

0.005 50
05
50 ( 1)
pH 95 ( 19)
5.0
(
111 ) 30 (destaining  solution) (
112)
5 45
15 : Rf
Rf = ' / ‘
2 (sodium
dodecyl sulfate polyacrylamicle gel electrophoresis) Laemmli (1970)
13x 103 8.3x103
(spacer) 2 ' 2
(seperating gel) 10 (
28 ) 5
0.5
(lot former) (stacking gel)
( 29 )



40

100 10 50 (

)
60
( 2.10)
30 ( 2.11)
11
-200
; 240,000
68,000 12,000
-200
280 410
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