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(rotary shaker) G-10 New Brunswick Scientific
Co.inc, USA.
G-27 1 G-25R New Brunswick
Scientific Co. Inc, USA.
(Spectrophotometer) Novaspec |l
Pharmacia, Sweden.

(Refrigerated centrifuge) Centrikon T-
42K Kontron instruments, Thailand.
(lamina flow) H1

(pH meter) Cyberscan 1000 Eutech
Cyberscan, Singapore
A2005 Sartorius, Germany
(water bath) Kottermann, Germany
(Low Pressure Liguid chromatography) Econo
Bio-Rad, USA.
(Slab gel electrophoresis equipment)

Mini-Protein Il Dual Bio-Rad, USA.

2.2

221

(Bacto peptone) Difco Labaratories, USA.
(Malt extract) Difco Labaratories, USA

- (Yeast extract)

- (glucose)



2.2.2
- (Chitosan) (Asian

Institute of Technology, AIT)

- (NaN02 Merck, Germany

- (KHSOJ Fluka AG. Buchs,
Switzerland

- (FIBND 39) Fluka AG. Buchs,
Switzerland

- - -2- (CBHINZS.HCI)

Sigma Chemical, USA.
1 (FeCl3 Carlo ERBA reagenti, Italy.
2.2.3 (Lowry, 1951)
- Merck, Germany
- BDH Chemicals, England
- APS Ajax Finechem, Australia
- Merck, Germany

- Merck, Germany
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- (NFIJ2 04 Merck, Germany
- (DEAE-cellulose) Sigma Chemical, USA.
-75 (Sephadex G-75) Sigma Chemical, USA.
- (Acrylamide) Sigma Chemical, USA.
(N,N'- methylene-bis-acrylamide) Sigma Chemical,
USA.
(Tris (hydroxymethyl) aminomethane) Sigma
Chemical, USA.
TEMED (N,N,N’,N’- Tetramethylethylenediamine) Sigma

Chemical, USA.



(ammonium persulfate) Sigma

Chemical, USA.

(Glycine) Sigma Chemical, USA.
(methanol) Sigma Chemical, USA.
(Glycerol) Sigma Chemical, USA.
(Acetic acid) Merck, Germany
(NaCl) Merck, Germany
(Sodium dodesyl sulfate) BDH

Chemicals, England
-250 (Coomassie brillant blue G-250)
Fluka AG. Buchs, Switzerland
2- (2-mercaptoethanol) Sigma

Chemical, USA.

416
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23

1
11
1,
1 , 1 '
(ym agar )
10
(streak) 1
1
1.2
11
2
(Rapid test)
(Colorimetric method)
121 (Rapid test) Prakasam
Azariah (1975)
1-2
11 Lugol's iodine
1:2:300 oV
30 1
15
122
(Colorimetric  method) Ride Drysdale (1972)
80 0.75
0.5 45 60
15 5 (Whv)

5 (Whv) 0.75
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45

5
15 150 0.75
' 125 (N 05
(V) - -2- 0.75
3
0.5 (Wiv) 0.75
30 650
( )
1
1 1
80
123 ' 1 -
121
1.2.2
(YPG liquid medium
2) 50 250
150 (30£2 -
) 14 ,24 , 48 96
8,000 4 10
(Extracellular enzyme)
2 1
1 0.05 pH 6.0
10
10,000 10

(Intracellular enzyme)

Ride Drysdale (1972)



(Morphological characteristics)

Lodder (1970)

(Taxonomy)
12 2
MS, MSg
' (Physiological characteristics)

Beneke (1970)

21
211 MS, Mg 1 -
( ) 48
(pellicle)
2.1.2 (sexual

reproduction)

(Lodder,1970)  ( 32) 7- 14

2.2
MS,
My 24
10 106
(Haemacytometer) '
Lodder Beneke (1970) 0.05
221 1
1 1 1 1 0.05
(Lodder, 1970)
(Fermentation medium 3.3) 25
1,2.,7, 14 21
222
0.05
221 (Lodder,1970) (Carbon
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assimilation medium 3.4) 25
1,2,7,14 21
2.2.3 0.05
(Lodder, 1970) (Nitrogen assimilation
medium 3.5) 25
1,2,7,14 21
3.
Bartinicki Garcia Nickerson (1962) 2.0
110 0.3
4.5
31
2 MS, MSg
1.0 0.3
4.5
0.5, 10, 15, 2.0, 2.5, 3.0, 4.0, 5.0, 6.0, 7.0 8.0
150 (30 +2
- ) 48 A
8,000 10 4
MS,
MSg
2.2.2 MS,

MSg 2
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32

321
MS, MSg '
1 31
45 ' 5
2 -
1
31
3.2.2
321 0.5,
10, 15, 20, 25 3.0
3.3
MS, MSg
31 3.2
45 0.1, 02,
03, 04 05 31
3.4
MS, MSg
31 3.2 33
FeS04 0.001 0.005 ,
MgS04 0.05 01 K2HPO4 01
05 KCl 005 01
( , . .2533)

31
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MS, MSg

4,
4.1
MS, MSg
1 ( V) 11 (N -
0.2 ( N)
0.05 KCl MSg
4515015516016517.0 75 31
4.2
MS, MSg
45 MSg 6.0 MS,
150 48 25 1301
(3042 ) 135 40
4.3
MS, M Sy
50 1100 1 150 200

(30 +2 ) 48



5.
MSg
51
50
(magnetic stirrer) 4
10,000 30
4
30 4
0.05 pH 6.0
4
3
Lowry ( )

Ride Drysdate (1972)

5.2

(lon exchange chromatography)

cellulose

15 X 30

20

90
10,000

DEAE-
DEAE-cellulose

DEAE-cellulose



25.5
15

51

280

Drysdale (1972)

51

53

26

DEAE - cellulose

(equilibrate)

-75 (sephadex G-75)

-75 1X 50

48

52

280

(1972)

54

0.05 pH 6.0
2

0-1.0
280
Ride

Lowry
4
-75
pH 6.0
2
1

Ride Drysdale

Lowry

(Davis, 1964)



(separating gel)

3)

7.3 X10.3

(spacer) 1
12
5.0
(stacking gel) ( 3)
(slot former)
3
20
200
( 3) 30
( 4)
Rf
0.05 pH 6.0

27

8.3x10.3

3)

(sample buffer)
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6.
6.1
(66,000 ), (45,000 ) (14,300 )
-75
280
6.2
Laemmli (1970)
54
12 ( 4)
1 5.0
( 4)
( 4 2-3
5.3
4
5 20
200
(
4) 3



7.
80
4, 45, 5, 55, 6, 65 7, 7.5 8 85, 9 95
45 -
pH 4.0-6.5 1 0.05 pH 6.5-8.0
pH 8.0 - 10.0
7.2
30140 150 160 70
80
7.3
0.05
4, 45, 5 55, 6, 65, 7, 75 8, 85 9, 95 10
5 0.05 pH 5.0
40
7.1
7.4
40 150, 60, 70 80 30

40 60 Ride Drysdale (1972)

10

0.05

0.05

pH

60

30,

29



	บทที่ 2 อุปกรณ์ เคมีภัณฑ์ และวิธีการทดลอง

