11
(psychotherm shaker)
G-27 rotary
: (centrifuge)
KS-3000P
(refrigerated centrifuge)
J2-21
(laboratory balance)
L2200P
(analytical balance)
A200S

(UV-V1S spectrophotometer) — UV-160

(pH meter)
240
laminar flow
BV-124
(hot air oven)
HL 60
(autoclave)

HA-36

New Brunswick Scientific,

USA.

Kubota, Japan

Beckman, USA.

Sartorius, Germany

Sartorius, Germany

Shimadzu, Japan

Corning, USA.

1SSCO, USA.

Memmert, Germany

Hirayama Manufacturing
Corporation, Japan



(water bath)

760
(stirring hot plate)
DS 201 HS
(lyophillizer)
Eyela FD-1
(Gas Chromatography)
3400 ¢
(auto sampler)
8200CX

cabowax-PEG
60 m.x 25 mm. ID X 25 pm. df
(hydrogen generator)
9200
(air compressor)
WL 505000AJ
Gel Permeation Chromatography (GPC)
600E
Ultrastyragel
K)5 A 104 A
Differential Scanning Calorimeter (DSC)
DSC 2000
crucible pan cover
100 DSC (A1 25 pi)

7301

Universal testing machine
5583

X-Ray powder diffractometer
PW 1830/0

Memert, Germany

DMS, Japan

Tokyo Rikakikai, Japan

Varian, USA.

Varian.USA.

Restex, USA.

Packard, USA.

Campbell Hausfeld, USA.

Waters, USA.

Waters, USA.

NETZSCH, Germany

NETZSCH, Germany

Mitutoyo, Japan

Instron, USA.

Phillips, Holland



100, 200 1000 (1

soxhlet apparatus 1,000
(circulation Cooler)

(CEH1002)
(CHH 2)

1,4- [HO(CH2)40H]
(- ' ), PHB
4- (CHMONa )
(3- - -20%
, ) P(3HB-0-20%3HV)
9.1 X103
1.81x104
3.79XK)4
9.64x 1()4
1.90x105
3.55x 10?
7.06x10s
1.09x10s
2.89X106
3.84X106

(chéo2)
[ (NH4)2 04]

X .im o |If

Gilson, France

Magnet, Germany
Brand GMBH, Germany
Marubishi, Japan

Sigma Chemical, USA.
E.Merck Domstadt, Germany
E.Merck Domstadt, Germany
Aldrich chemical, USA.
Sigma Chemical, USA.
Sigma Chemical, USA.
Aldrich Chemical, USA.

Tosoh, Japan

Tosoh, Japan

Tosoh, Japan

Tosoh, Japan

Tosoh, Japan

Tosoh, Japan

Tosoh, Japan

Tosoh, Japan

Tosoh, Japan

Tosoh, Japan

E Merck Domstadt, Germany
Nacalai tesque, Japan

E. Merk Damstadt, Germany
E. Merk Damstadt, Germany



(NaHPO42H )

(MgSO047HX )

(khZod)

[(NH4)6M 070 24H20]
(KC)
(NaCl)
(NaOH)
(NaX0)
(ZnS047HD)
(CaCl22H2)
(HiPOj)
(FeS04.THA)
(NaoCl)
HPLC

HPLC

( LDPE)

E. Merk Damstadt, Germany

E. Merk Damstadt, Germany

J.T. Baker, USA

Carlo erba, Italy

E. Merk Damstadt, Germany
E. Merk Damstadt, Germany
E. Merk Damstadt, Germany
May&Baker, England

E. Merk Damstadt 1Germany
E. Merk Damstadt, Germany
Carlo erba, Italy

The Clorox Company, USA.
J.T. Baker, USA.

J.T. Baker, USA.

E. Merck Damstadt, Germany
J.T. Baker, USA

BDH laboratory, England
BDH laboratory, England
BDH laboratory, England
AJAX chemicals, Australia



3

( media )
Difco , USA.
Difco , USA.
Difco , USA.
Becton Dickinson , USA

2.
Alcaligenes sp. A-04
(PHA) (2536)
3.
31 ( stock culture medium ) 1
3
5
14
pH 1.0 15 121
Lo )
3.2 (seed culture medium) Doi (1986)
1
10
10
5
5
pH 1.0
33 PHA
MSM ( Mineral Salt Medium ) (2536)

1



trace element

trace element  IM HCI 1
pH 7.0
4,
41
30°
(sub culture)
4.2

24
(resuspend)
0.35-0.40

0.1
1.0
0.3

0.05

01

20.
13
0.2
0.6
0.6

0

(streak)
24

1

600

trace element

3.0

(agar slant)
40

30°
0.85
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43
4.2 1 (2 )
50 250
4
30° 200 4
2 600
) ( ) PHB
)
5. Alcaligenes sp. A-04
600
600
51
600
0.2-0.8
600 ( )
5.2
600
0.2-0.8
600 ( )
6. MSM
( 1) Alcaligenes sp. A-04



0-10
30°

1.
Alcaligenes sp. A-04

50

IHB

30° 200

200

600

43

PHB

20

0.1-03
1
MM
0.6
600
MM
12
IHB
1 12

30°

40



20

( )
9.
Bernfeld (1955)
540

1

DNSA reagent, ) 1
v Vo. ', 1 5
540

540 ( )

10.
Kemper (1974)
5
) 2 5
1
)2 (
8
636
(NH4+N)
)
11. PHB
Brivonese Sutherland (1989)
(2536) 5
3,000 20
1
1 :
5

4

0.2 08

(dinitrosalicylic acid

l 1 "
EDTA ( )
) 4
40°
636
235
10
37° 1
3,000



30
PHB
10

10

PHB

12,

8,000

10

50

split ratio

" 99.80 5
5
1
0.1
80° 3
235
PHB
235 ( ) PHB
Comean (1988)
10 2 10
250 20
2 2
2,000 80°
5 ' 3,000
()
2
cabowax-PEG
60 m.x 25 mm. ID X 25 (4m. df
injector :250°  (isothermal)
column : 130° 6 180°
180°
detector (FID) :250 ° (isothermal)
50 1

{2

35



(carrier gas) . He 2
1
(retention
time) PHB P(3HB-CO-20%3HV)
Na-4HB ( )
3HB 3HV 4HB ( lyophilized
cell 20 ) Star chromatogram : Version 4.02
( 2 )
13.
Doi (1995)
8,000 10 2
2
extraction Soxhlet apparatus
60° 36 70°
4 24
5 3
1
14,
Yoshie (1995)
1 ( )
1 0.050 (
0.025 )
60° 48 12
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7301 Mitutoya
( )
15,
151 Gel  Permeation
Chromatography (GPC)
Abate (1995)
HPLC 1 0.45
Gel Permeation Chromatography
detector - Differential Refractometry (RI)
- Ultrastyragel 10 A 10 A
HPLC
1
- 60

9.1X103 3.84X106

( )
15.2 (melting temperature, Tm)
(heat of fusion) (glass transition temperature,
Tq) Differential Scanning Calorimeter (DSC)
Shi (1996) 5-10
(aluminium crucible) 25
2
1
30 “ 180 ° 10°
2, 180 “ -80 Tg
-80 180 “ 10

Alz0,
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15.3 Universal testing machine
ASTM D882-91 (annual book of ASTM
standard, V08.01) 0.025 50
150 100 25
Instron testing machine 10
(specimen) 5 1

Load at Max.Load (N), Displacement at Max.Load (mm.),  Stress at Max.Load (MPa),
%Strain at Max.Load (%),  Toughness (MPa),  Modulus (MPa)

15.4 X-Ray
powder Diffractometer (XRD)
Bluhm (1986)
0.05 15 nickel-
fillrated Cu Koc radiation (A = 0.1542 , 26= 4-80°, 40 kV, 30 mA)
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