L (gyratory shaker)  G10 New Brunswick Scientific, USA
2 (controlled environment incubators shaker) — G-27
New Brunswick Scientific, USA.

3. ISSCO laminar flow  BVT-124 International Scientific
Supply, USA.

4, (autoclave) Kokusan, Japan.

o) (Contherm digital series cooled incubator) Contherm  Scientific,
New Zealand.

6. - (pH meter) 240 Coming, USA.

1. L2200P  A200S Sartorius, USA.

8. (rotary vacuum evaporator) N Tokyo
Rikakikai, Japan.

) (Spectrophotometer)  Spectronic 20 Bausch &
Lomb, USA.

10. (Contherm digital series oven) Contherm Scientific, New Zealand.

11 1 CHK Olympus, Japan.

12 (vortex mixer)  G-560E Scientific Industries, USA.

13 (micropipette) 20, 100, 200, 1000 5000
Gilson, France.

14, (refrigerated centrifuge)  J2-21
Beckman Instrument Inc., USA.

15, (bench-top centrifuge)  D-7200 GS, Germany.

16. (waterbath) Tokyo Rikakikai, Japan.

17. (seporatory funnel) 500 . Sibata, Japan.
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18, (TLC aluminium sheet) silica gel 60 F  20X20
E. Merck, Germany.

19, PTFE 0.2 DISMIC-13 JP !
Tokyo Roshi Kaisha, Japan.

20. 0.45 DISMIC-25CS

Tokyo Roshi Kaisha, Japan.

21. FH 0.5 Tokyo Roshi Kaisha, Japan.

22. 1 10 . Nissho Nipro, Japan.

23, (TLC chamber) Desaga Fleidelberg, Germany.

24, (ultrasonicator) FS4000 Decan
Ultrasonics, England.

25. (ultraviolet lamp)  UVGL-15 UVP, USA

20. (high performance liquid chromatography,
HPLC)

] (liquid chromatography)  LC-3A Shimadzu,
Japan.

(column): Senshu Pak Pegasil ODS 4.6X150
Senshu Scientific, Japan.

(UV-visible detector) ~ SPD-2A Shimadzu, Japan.
(recorder) Chromatopac ~ C-R1A Shimadzu, Japan.
(microsyringe)  MS-R50 Exmire, USA.
21, ' ' ] (gas chromatography-mass spectrometry,
GC-MS)
|- JMS-Automass 150
JOEL, Japan.

(column):  DB-5 25 X5 . ] 0.25
J &  Scientific, Germany.
(microsyringe) ~ MS-10 Exmire, USA.
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L (naphthalene) Sigma, USA.

2. (phenanthrene) Sigma, USA.

3. (anthracene) Kanto Chemical, Japan.

4, (fluorene) Kanto Chemical, Japan.

) (dibenzofuran) Kanto Chemical, Japan.

6. (acenaphthylene) Kanto Chemical, Japan.

T. (acenaphthene) Sigma, USA.

8. (fluoranthene) Kanto Chemical, Japan.

9. (pyrene) Kanto Chemical, Japan.

10. (NHANO3 BDH Chemicals, Australia.

11 (NazHP04»12H20) Carlo ERBA,
France.

12 (KFI2P04) AJEX Chemicals, Australia.

13 (MgS04»7 20) Carlo ERBA, France.

14 (FeClz*6FI20) May & Baker, England.

15. (CaCl2»2H20) AJEX Chemicals, Australia.

16. (tryptone) Difco Laboratories, USA,

17. (yeast extract) Difco Laboratories, USA.

18, (NaCl) E Merck, Germany.

19 (NaOFl) E. Merck, Germany.

20. ((AHCH E. Merck, Germany.

21, (CPICOOCPH E Merck, Germany.

22, (CeHY J. T. Baker, USA.

23, (CHLI2 Mallinckrodt, France.

24, (CePCH3 Carlo ERBA, France.

25. 14- (OCFI2CFID) CFl2CH2 Carlo ERBA, France.

26. (glacial CHaCOOP!) E. Merck, Germany.

21, (cone. HCI) BDFI Chemicals, Australia.

28, (CHSOCH3 Carlo ERBA, France.
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(CHCOCH3)
(bacto agar)

80 (tween 80)

31

13

(sludge)

E. Merck, Germany.
E. Merck, Germany.

Difco Laboratories, USA.

(anhydrous NaS04)
E. Merck, Germany.

31

E. Merck, Germany.

2-5
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(K0L)
(K02)
(K03)
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medium) (
100
10 . ! 0.06%(
3.2.2
CFMM
0.85 %
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0

200

1)I(Omori

200
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1
CFMM  (carbon free mineral

. 1992) 10
0 24
CFMM
)
30
5
5
CFMM
( 1)
0
0.85 %
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32.3

CFMM
(cryotube) '
( 3) L1 (
) 20 . 10
3.3
331 (morphological characteristics)
(physiological characteristics) Bergey ' Manual of
Systematic Bacteriology (Palleroni, 1994)
332
16 'l (16S ribosomal DNA) Altschun
(1997)
34
PAHs
341
! ! 300, 600 900
CFMM CFMM
5 . (succinate) 1 , 250
200 0°. 24
8,000 4
10 0.85 %

0.85 % (urbicity) 600



200

50

300, 600 900
200 0°.

CFMM

CFMM ! '
viable plate count

0 . 3

Giifol (1992)

10 . 1 1

PTFE 0.2
HPLC

1
100, 200, 300, 400, 500, 600, 700, 800, 900

40

1.0

30 24
CFMM 5 . L
22
]
2
0.85 %
LB
2.0-3.0
2
-20
HPLC
CFMM 0

1000

RPLC
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Senshu Pak Pegasil ODS 4.6X150

40° . 275
80 % ( 6)
1
. 20
MS-100
( 1)
34.2 80
50 341 CFMM
5 . 6 3.2
200 0 .
24 7 2 viable plate
count HPLC
341
32 80
1 2 3 4 5 6
+ + + +
+ + + +
80 - + , + ] +
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34.3 PAHs
(substrate specificity)
PAHs
(heterocyclic aromatic compound) (dibenzofuran)
50 CFMM 5
100 . ( 200
) Grifoll (1995)
34.1 2 7 viable plate
count HPLC
341
344
34.3
34.1 CFMM 5
100 .
300 . 2 7 viable
plate count HPLC

34.1
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39

351
CFMM 100
1 500 200
0 . 4
8,000 4
10
31
NN 2
(thin ayer chromatography, TLC)
TLC 8X8
(solvent system) : 14-
90:25:4 ( )

I (silica gel column chromatography)
60 006302 . 10
10 . 300
60 .2
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10

2.0-3.0

(acidic extract)

44

2.0-3.0

10

(crude extract)

1

(neutral extracct)



100 %
90 %
80 %
70 %
60 %
50 %
40 %
30 %
20 %
10 %

100 %

352

(fractionation pattern)

60

-20

45

(gas chromatography-mass spectrometry, GC-MS)

(diazomethane) (

20

10

10

(méthylation)

)

GC-MS

1-2
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(Injection temperature)
(column temperature)
(Initial)
(flow rate)
(final)
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DB-5 2.5 XI5 .

270° .
0 e )
16

20 .5 )
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