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1 (Incubator shaker) ~ G-FS Gasells chaftfur

Labortechnik, Germany.

2. (Centrifuge) ~ Kubota 5100 Kubota corporation, Japan.
3 (Spectrophotometer)
31 Spectronic 20 Genesys Spectronic Instruments, USA.
32 Beckman 6 Spectrophotometer Beckman, USA.
4, (Laminar flow) ~ VS-124 ISSCO, USA.
5 1 (Autoclave)  HL24ADY Hirayama Manufacturing

corporation, Tokyo, Japan.

6. (Water bath)  Julabo HC-2/8 Labortechnik GMBH,
Germany.
[/ (Fermenter)
71 MINI-JAR-FERMENTER KMJ Mituwa, Japan.
7.2  Biostat"ED B.Braun Biotech Internation, Germany.
8. - (pH meter)  MP220 Mettler Toledo,

Switzerland.
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9. (Peristatic pump)
91  Watson-Marlow 505U Watson-Marlow Limited, England.
9.2 MasterFlex 7518-10 Cole Parmer Instrument. Co, USA.
9.3  EYELA Micro tube pump MP-3 Tokyo Rikakikai Co., LTD,
Japan.

10. (Hot air oven) ~ ULM 500 Memmert, Germany.

L [HS04 Merck, Germany.

2. [CHAND 7 Fluka, Switareland.

3 [HCI] Merck, Germany.

4, [CHID AJAX CHEMICAL, Australia.

5, [CHCI3 AJAX CHEMICAL, Australia.

6. [CuS045HD] Carloerba. Italy.

1 . [CaCl2HA] Merck, Germany.

8. [ZnS04THA)] AJAX CHEMICAL, Australia.

9 [NaZBD 7.7H)| AJAX CHEMICAL, Australia.

10, [Sodium nitroprusside] Fluka, Switzerland.

11 [KNaC4HA0 6.4H)] ajax chemical,

Australia.

12 [NaOH] Merck, Germany.

J4N2"2HO
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13 [NaOCI] Carloerba. Italy.
14 [NaZHP04.12H)| AJAX CHEMICAL,
Australia.
15. [KHZ04 AJAX CHEMICAL, Australia.
16. [Phenol] Merck, Germany.
17. [FeS047HA] AJAX CHEMICAL, Australia.
18, [MnS045HA)] AJAX CHEMICAL, Australia.
19 [MgS04.7HA)] AJAX CHEMICAL, Australia.
20. AJAX CHEMICAL, Australia.
21. 99.8%[CHE] Carloerba. Italy.
2. [(NH42 04 AJAX CHEMICAL, Australia.
3. [(NH461 0 0 2 AJAX CHEMICAL, Australia.
4.3
Alcaligenes eutrophus NCIMB 11599 The National

Collections of Industrial and Marine Bacteria LTD.
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4.4.2
broth)
4.4.3 (Kim, B. .

(mineral salts medium : MSM)

[NaZHP04.12HD]
[KH2POJ
' [MgSO04THA)]
[(NHJZS0J
(salt solution)
35 % [HCI]
[CuS045H2)]
' [CaCl2HD]
[ZnS047HD)]
[Na2B4) 7.7H2)]
[FeS04.7H2]
"' [MnS045H2)]

[(NHY@MoD

20

31

(nutrient

1994)

10

15

0.2

10

2.25
0.23
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0.5

01

6.8
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PFIB
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300
400
1
(overflow)
(dlilution rate : D=F /V)
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(Ashwell, 1966)
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(Dinitrosalicylic acid reagent : DNSA Reagent)
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