11 ( laminar flow) International Scientific supply Co.
Ltd., Thailand

12 (incubator) D 0601 model 500
Memmert, . A

13 (rotary shaker)  Gyrotoly G 10 New
Brunswick Scientific , U.S.A.

14 (haemacytometer) bright line deep 1/10

Boeco , West Germany

15 (microscope)  CHS Olympus Optical Co.Ltd.
Japan

16 (Fermenter) 5 MD-300 LE. Marubishi,
Japan

L7

18 (Spectrophotometer) Novaspec
Pharmacia Biotech , England

19 A200S Sartorius , Germany

1.10 - (pH meter)  Cyberscan 1000

Eutech Cyberscan 1Singapore
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111 (water bath)

112

113 (Infrared chromatography - model
FTIR-1760X Perkin Elmer,USA)

114 (hot air oven)

1.15 Magnetic stirrer (model SP-18420 , Nuova 7 stir-plate, . .A)

116 (pestle and agate mortar

1.17 Hydraulic press
1.18 Disc holder with adaptor
1.19° Vacuum pump

2.
2.1 (JT Baker USA)
2.2 (JT Baker USA)
2.3 (JT Baker ,US.A.)
2.4 (commercial grace)
2.5 95 % (commercial grade)
2.6 (Merck , US.A)
2.1 (Merck , U.S.A)
2.8 (Merck , US.A)
2.9 - (Merck , US.A))
2.10 : (Merck , US.A)
2.11 (Unicord Co.Ltd., Thailand)
2.12 (Sigma No.C-3646 , USA)

2.13 (KBr ,analytical gracle)
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Aspergillus niger

Aspergillus niger
Streak plate
Potato Dextrose Agar (PDA) ( )
1
(Needle) (conidiospore)
(Stereomicroscope) PDA
(agar slant)

Slicle culture
PDA | 1 1
4
2-4
Lactophenol cotton blue
head (base cell)
PDA (305 ) 1-12
4



200

2.1 (Starter) Aspergilus niger
2.11
Aspergilus niger PDA
5T Tween 80
10
Haemacytometer
10%
2.12 ( )
2.11
Potato Dextrose Broth (PDB)
1
10%
3. a (biomass)
31 Aspergillus niger
IXio5
2.3% 05 % -
0.5% 0.4% MgS047HD  0.02% pH 5.6
100 250
121 1 15
10



200

18

41

42

10

Aspergillus niger

60

(Bemfeld , 1955)

10

26
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10
540
0.1-10 ( )
43

500 100 1
3-5 0.1

% total acidity (9/100 mf) = (V) (N) (MWI 001

(1000) ( )

MW

44 - pH-meter

(EC 32111
(starch  hydrolysated)

( )
(Kleistase ED)

150 30
2 468 .10 12 %



150 1
125 (
(DNSA)
6. N
6.1
04%
X105
200

0.5%

enzyme diluting buffer (

87.5

L7)

(biomass) [

Aspergillus niger

MgSQjJHjO 002% pH 56

1

(

10
2521)

28

60

30

2,4,6,8%

100

0.5%



50

Perkin Elmer model 1760X,U.S.A(

)

6.2
6.2.1
((NH42 04)
(NaN03

8%

MgSCVmp 0.02% pH 5.6
|Xi05 10

6.2.2

29

18
(infrared spectroscopy)
(NH4CY)
(NHANO3J
050/0 Aspergillus niger
05 % 0.4%
100
200
6.1
6.2.1

Aspergillus niger

(NH42 4

01,0203 ,04 05%
%



100
IXi05
200

6.8

Aspergillus niger

6.2.2

01,02,03,04 05%
5.6
10

30

5.6
.10

6.1

100
IXi05
200



6.4 : (MgS047H20)
Aspergilus niger
61
6.2 63

(mgso~Hjo) 0.005,0.01 ,0015 002 0025 ,003  0.035%
100 pH 1 56 X105
10 200

pH

6.5
Aspergilus niger
106 106 107 108
6.1
6.2.2
0.5% 6.3 MgSQjJIH]O 6.4
100 pH 5.6
10 AR 200
H
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6.6
Aspergillus niger

6.5 6.5 10
150 , 200 250
5

1, Aspergillus niger

Aspergillus niger

6.1
6.2.2 0.5%
6.3 - (MgS04.7HD)
6.4 100
5.6
6.5 10
6.6 1
8. Aspergillus niger
6 7 Aspergilus niger
3,000 5

( LE. Marabushi , Japan ~ MD-300) 200
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1 1 0 C

Yigitoglu (1992)
30 5
9. Aspergillus niger
2 2 Ht2°C
1:20 (Bough, 1978)
2 2

1:20 (Cosio ,1982)

9 % 1.8 (Naczk ,1961)
50

18
(FT-IR 1760X Perkin-Elmer) KBr Disc ( )



52 C

50

)
% %

3%

2M
(1:20)

M
(1:20)

18

2



10.

Domard  (1983)
50 % (wh)

110
1.0
10
4
50 % (wiv)
4
4
70°c 6
6

(infrared  spectrophotometry)

500

(1:20)

110 C



11.

Hayes (1978)
1

200

(stirrer) 15

125
0.0876

Degree of Deacetylation (%P.D.)

10 %D.D.
2.5
10 %
10
100
50 18
1
250 50

%D.D.

36
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