4.1 ,
41.1 (Fermentation)

(Fermenter) Biostat® ED, DCU-system 2.30

B.Braun biotech international, Germany

(Incubator shaker) Gasells chaft fur
Labortechnik, Germany
(Oven) ULM 500 Memmert GmbH+Co0.KG,
Germany
(Centrifuge) Kubota 5100 Kubota corporation,
Japan
(Centrifuge) Kubota 7820 Kubota corporation,
Japan
(Spectrophotometer) spectronic 20 Genesys
Spectronic Instruments, USA
(Autoclave) HL24ADY Hirayama

Manufacturing corporation, Tokyo, Japan



(Water bath)

GMBH, Germany

- (pH meter)
Switzerland
4 ( 4-digits balance)
Switzerland
(Air compressor) Bebicon
[ (Laminar flow)  VS-124
4.1.2 (Extraction)

- (glass reactor)

65

4.2

; 24

- 15

4.33

Julabo HC-2/8

baffles 4

32

Labartechnik

MP220

Mettler Toledo,

AB204

Mettler Toledo,

Hitachi Ltd,, Japan

Issco, USA
4.1
5.42
(DC motor)
30 (Voltage regulator)

21.67
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4.1
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3

f (Homogenizer) Ultra-turrax T25 lka®,Germany
(Mixer stirrer) RW 20 DzZM Ika®,Germany
(Ultrasonic) VC50 Sonics&Materials
Inc., USA
- 20 kHz 25 50
- 0.64
(Nuclear magnetic resonance
spectroscopy) JNM-A500 JEOL, Japan
(Gel permeation chromatography) Waters'! 50-
Ccv Millipore, USA
(Differential scanning calorimeter)
DSC 7 Perkin elmer, USA
(Scanning electron microscope)
JSMi® JEOL, Japan
4.2
[glucose] Ajax Chemical, Australia
[(NH4ZS0J Ajax Chemical, Australia
[(NH46Mo 7 2] Ajax Chemical, Australia
[(NH4OH] Carlo Erba, Italy
[KH2POJ Ajax Chemical, Australia

1 2-3"5046



[Na2ZHP04.12H20] Ajax Chemical, Australia

[MgS04.7H20] Ajax Chemical, Australia
[FeS04.7H2] Ajax Chemical, Australia
[ZnS04.7H] Ajax Chemical, Australia
[CuS045H2] Carlo Erba, Italy
[MNnS04.5H20] Ajax Chemical, Australia
, [CaCl2H2] Merck, Germany
[Na2B40 7.7H20] Ajax Chemical, Australia
[Sodium nitroprusside] Fluka, Switzerland
[NaOH] Merck, Germany

[NaOCI] Ajax Chemical, Australia

[KNaC4H40 6.4H20 ] Ajax Chemical, Australia
[HCI] BDH Laboratory, England
[ 204 Merck, Geimany
[Citric acid] Carlo Erba, Italy
[CTHAN2D 7 Fluka, Switzerland
[Phenol] Carlo Erba, Italy

[(CH32CO] Ajax Chemical, Australia

99.8% [C2H&D] Carlo Erba, Italy
[CHCyY Ajax Chemical, Australia

[CHgtCHj*CHg] Mallinckrodt, USA
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4.3
Alcaligenes eutrophus NCIMB 11599 1 National

Collections of Industrial, Food and Marine Bacteria

4.4
44.1 (nutrient agar slant)
4.4.2 (nutrient broth)
4.4.3

(mineral salts medium) 1
[glucose] 10
[MgS04.7H20] 0.2
[((NH4250J 1
[KH-POJ 1.5
[Na2HP04.12H2] 9
(trace element) 1
(trace element) [ 1
- [FeS047HX] 10
- [ZnS04.7HD] 2.25
- [CuS045HD] 1
- [MNS04.5H2] 0.5

- [CaCI2HD] 2



- [Na2B40 7.7H20] 0.23

- [((NH4A6MoT0 2 0.1
- 35 % [HCI] 10
15
20
4.4.4 (Fermentor)
(mineral salts medium) 1
[glucose] 20
[MgSO047FI20] 1.2
[((NH4ZS0J 4
[KH2POJ 13.3
(citric acid) 1.7
(trace element) 10
15
20
- 6.8
4.5
45.1 (Fermentation)

451.1
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24
100 500
180 30
24 100
45.1.2
10
5 , 20
1- (steam sterilization)
10% 30
6.8 1
1 400 1
10-20
4
(aseptic
technic)
4.5.2
4521
5 2

(centrifuge) 3,000 30
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80
45.2.2
5
3,000 30
600
45.3
Bernfeld (Ashwell, 1966)
1 (dinitrosalicylic
acid reagent: DNS reagent) 1 5
5 10
540
(dinitrosalicylic acid reagent:
DNS reagent) J 2
20 ' ‘ 30 100
1
4.5.4 (Cell disruption)
454.1
5 100

15, 20, 25, 30, 35 2, 5, 10, 20, 30, 40,



60 10

4542
5

8000, 9500, 13500, 20500,

60 10
11
4543
5
30,40, 60
11
4544
455
455.1
1 ,
2.5
454

10, 12, 14

, 100
24000

100
25

50

41

50
5, 10, 20, 30, 40,
50
10
50 5 10, 20
50
0.6, 0.3,
450 15
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4552
25 50
454
350, 450, 550, 650, 750 510, 20
4553
125,50, 75 50
( 20,50, 100 150 )
454
350, 450, 550, 650, 750
4552
456

4561 - (19
5 100 5
10 Y3000 15

(clorox) 1



3000 15

30

45.6.2

3000 30

45.6.3

10

10

25

235

10

5

998 % 5

(

10

5

 1995)

80

43

10



235
)
457
(
458
4581
(NVR)
27
4582
(GPO)
0.45

30

4563)

NMR, GPC, DSC ~ SEM

2.5

0.015
100

44

80



4583
(AH)
(0SC)
20 200
() (0l
4584
(SEM)

1000
4585

0.15

0.033

20

10-20

90

25

45
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