(Psycrothemi Shaker)

G -27

(Orbital Incubator Shaker)

Gyromax 707R

(Controlled

Environment Incubator Shaker)

(Gid Gyroty Shaker)

G 10

PC 220E

(Spectrophotometer)

Novaspec Il

(Hot Aiir Oven) UL 60

Larmina Flow

(Microscope)

New Brunswick Scientific

Anierex Instruments

New Brunswick Scientific

New Brunswick Scientific

Melt ler Instrument

Pharmacia

Memmert

Dwyer Instruments

Kyowa

USA.

USA.

USA.

USA.

Switzerland

England

Germany

USA.

Japan



(pH meter)

(Vortex) Giene 2

(NH4)2S04

(CacCl2)

(MgS047H2)

(K H2PO 4)

(CaCl2.2H20)

(NaOH)

(K 2H P 04)

(h 2s 04

[

Kubota

PH Scan 1

Scientific

Merck Damnstadt

27

Japan

Singapore

USA.

Gennany



(FeS04.7H20)

(ZnS047H20)

(NO2C6HAH )

(Na2HPO 4)

(NH4NOg)

11

Carlo erba

May&Baker

Carlo erba

Carlo erba

J. T Baker

28

Italy

England

Italy

Italy

USA.



1.2.1 pH meter

1.2.2 ( , 2540)

1.2.3 (Heitkamp et al., 1990)
1.3

1.3.1 (Vortex Mixer)

10 1

9

1.3.2 1.3.1 M B H
( Modified Bushnell & Haas Minimal Salts medium) [

(Brain Heart Infusion Broth) 3.7
! 0.1 , 200
600 0.5
1.3.3 1.3.2
1.3.3.1

1.3.2 (Streak) M BH

(Brain Heart Infusion Broth) 3.7

1.3.3.2 1

1.3.3.1

1.3.3.3 (Trypic soy agar

slant)



1.4
MB H
1.4.1 (Inoculum)
5 (lInoculum)
TSB ( ) 50
200
1.4.2
1.4.2.1 ' 1.4.1
M B Il 3.7
0, 0.01, 0.025, 0.05
250
' 30
1.4.2.2 ,
' 402
3

30

1.3.3.1
1.3.3.2
250
24
5
0.1
0.1 ' ' 100
200
3
Heitkamp (1990)
600
30 3



2.1

2.2

TSB

2.3

TSB

3l

AS107
AS217
2
AS107 AS217
(Inoculum)
|
' 1.4.2.2 2
AS107 AS217 (Inoculum)
1.4.1
AS 107 AS 217
2.1 0.1
50 ' 250
3, 57 9 200
(Psycotherm Shaker) G-27 30
6 48
1.4.2.2
AS107
AS217
' 2.1 0.1
50 250
7
30 Psycrotherm Shaker G-22 40 50

20

Controlled Environment Incubator Shaker



32

48 AS107
AS217
3. AS107
AS217
AS107 AS217 ]
] 1
J
3.1 (Inoculum)
AS107 AS217
MBH 1 3.7 1
(loop) MBII ] a7 ,
7 100 250
10 200
(Psycotherm Shaker G-70) 30 24
] . 5
0.1 5
] 20 200
3
3.2 (Cell suspension)
AS107 AS217 4
10,000 15
MBH 2 2 '



4
MB H
0.1
3.3
24
4,
AS217

Bacteriology

4.1

4.2

33

1 MB H
3.3
100 250
600 1.0

1.4.3

0
AS107

Bergy’ Manual of Systematic
TSB

24
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4.3
43.1 '
AS107 AS217
(Motility Test Medium) ( )
30
4,3.2
AS107 AS217 24
3%
4.3.3
(Telramethyl  Paraphenyl
diamine dihydrochloride) 00 ' '
AS107  AS2L7
10
(Cytochrome  oxidase) N,N,N,N-Tetramethyl paraphenyl diamine
dihydrochloride Oxidized Cytochrome ¢ Waurster’s blue
(Cytochrome Oxidase)
4.3.4 (Indole)
AS107  AS217 (Trytophane
Broth) 37 48 ( )
(Kovacs Reagent) 1-2
(Trytophanase)
4,35
A 107 A 217
(Christensen’s Urea) 37 1-4 )
(68

(81
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4.3.6
AST 07 AS217 (Nitrate Broth)
37 48 ( )
( nilic Acid) 2-3 (ot-
Naphthylamine) 30
: (Sulfanilic ~ Acid)
(Dizonium)
(Napthylamine) (Azodye)
4.3.7
AST 07 AS21 7 (Simmon’s
Citrate Agar) ( ) 30 2-T
4,38
AS107 AS2TT ,
22 3 )
30
4,39
AST 07 AS2TT
(TSI Agar) ( )2 1
, 37 24-48
TSI Agar 2
v 3 T 10
10

X1 00 eqo -
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(Fermentation)
(Oxidation)
4.3.10
AS107 AS217
(Phenol Red Broth Base) 1% (
) 31 18-24
5. AS 107 AS 217
5.1 (Inoculum)
AS107 AS217
MBH 3.7 1 (loop)
MBH | 37 100
, 250 10
200 (Psycotherm  Shaker
G-70) 30 24 4
10,000 15
Phosphate-buffered Saline(PBS) ( )
PB PBS
600 1.0

PBS (seed)



5.2
AS 107 AS 217

25 x 50 x 50
AS107

AS217

AS107, AS217

37
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