10,
11.

13
14,

1. Nissho Nipro, Japan.
(vial) 22 ml (Screw cap with teflon finer) Lab
System, Thailand.
Innova 2300 New Brunswick Scientific, USA.
(Ultrasonicator) FS4000 Decan
Ultrasonics, England.
084 ASTM E11Test Sieve
Retsch GmbH & CO.KG, Germany.
AG285 PG2002-S  PB3002 Mettler Toledo, Switzerland.
(Thermo-block) ~ Mylab™
Thermo Block SLTDB-120 SeouLin Bioscience, Korea.
(autoclave) Kakusan, Japan.
(blender)  Tarantura NC-4695 Nesco, Spain.
(Vortex mixer)  G-560E Scientific Industries, USA.
(DNA Thermal Cycle) 2400 Perkin Elmer,
USA. MJ Mni™ Personal Thermal Cycler Biorad,USA.
(Spectrophotometer) ~ UV-160A Shimadzu,
Japan.
(pH meter) 240 Corning, USA.
(Refrigerated centrifuge) 1920
Kubota, Japan.
(rotor) RAS0J
(rotor) RA22
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16.

17.

18,

19,

2.

21

22

23

24,

2.

28

29,

Germany.
DISMIC-13JP
Supply, USA,
Japan.

Scientific, USA

(Incubator)

(Bench-top centrifuge)  Pico

PTFE (polytetraflu roethylene)

Tokyo Roshi Kaisha, Japan.
ISSCO laminar flow

Clean model. V4
(Deep freezer)

(Deep freezer)

(hot air oven)  UE 600

(oven)

(Micropipette)

Gilson, France.

Gel Documentation
Bio-Rad, USA.

Mupid-2 Advance, Japan.

Denaturing Gradient Gel Electrophoresis

Bio-Rad Laboratories Inc., USA.
(Gas Chromatography, GC)
Agilent Technologies, USA

0
0.25

6890N
(column)  FIPA

BVT-124

-20°

-10°

Memmert, Germany.

0.2

21

Kendro,

International Scientific
LAB Service, Thalland.

ULT1786

Memmert, Germany.
Contherm Scientific, New Zealand.

10, 20, 100, 200, 1000 5000

Quantity One 441

(agarose gel electrophoresis)

DCode™ system

320

(detector) ~ Frame lonization Detector (FID)

(* icrosyrings)

10

Sanyo Electric,

Forma

5%



10,
11
12
13
14,
15
16.
17,
18,
19,
2.
21
2.
23
2,

22

(glacial CHCOOH) ' Merck, Germany.
(CaCl22HD) " AJEX Chemicals, Australia.
(NaCl) Merck, Germany.

(NaOH)

Merck, Germany.

(anhydrous NazS04 Merck, Germany.

(CHICOONa)
(CHjSOCH))

France.

Merck, Germany.
Carlo ERBA, Italy.
(NaHPO/12HD) Carlo ERBA,

(Nystatin) Bio Basic Inc., Canada
(CHY J.T. Baker, USA.

(bacto agar)
(Proteinase K)

Difco Laboratories, USA.
Sigma, USA.

(tryptone) Difco Laboratories, USA

(yeast extract)

Difco Laboratories, USA.

(pyrene) Kanto Chemical, Japan.
(KH204 AJEX Chemicals, Australia.

. (phenanthrene)

Sigma, USA.

(phenol) Merck, Germany.
(FeCI36HD) May & Baker, England.
(MgS047HD) Carlo ERBA, Italy.
(CHOFI) Merck, Germany.

(nystatin)
(bromphenolblue)
DGGE

Bio Basic INC., Canada.
Fluka, Germany.
Bio-Rad Laboratories Inc., USA.

(Formamide (Deionized))

40%
(Urea)

/

(40% Acrylamide/Bis solution, 37.5:1)
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(Ammonium persulfate)
SOXTAE
(Dye solution)
(Ethidium bromide solution) 10 /

25, (acetone) Merck, Germany.
2. (agarose gel) JUA, Japan.
2. (CHLO0CH) Merck, Germany
28, (NHANO3 BDH Chemicals, Australia.
2. Biodesign, Thalland
30. 1kb DNA ladder New England Biolabs, UK.
31 100 bp DNA ladder New England Biolahs, USA
32. CTAB (cetyltrimethylammonium bromide), [(CIEHIN(CH33Br] TCI-EP,

Japan.
33. dATP, dCTP, dGTP  dTTP New England Biolabs, UK.
34. EDTA (ethylenediaminetetraacetic acid), (CXHINZ) \a2'2H2) Sigma,

USA
35. CGlass powder for DNA recovery  EASTTRAP Ver.2 TAKARA, Japan.
36. Ribonucléase A (RNase A) Sigma, USA.
37. SDS (sodium dodecy! sulfate), (CHZ0s03 Nacalal tesque, Japan.
38. Tag DNA polymerase New England Biolahs, USA
39. Triton-X 100 Research organic, USA.
40. Trizma base (tris [hydroxymethyl] aminomethane), (CHINO3 Sigma,

USA
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31 RRM-V3
311
RRM-V3
I 4 Comamonas,
Rugamonas, Flavimonas, Pseudomonas
01 14
( ,
2547)
312 RRM-V3
RRM-V3 CFMM (carbon-free mineral medium)
(Komukai-Nakamura , 1996)( )
005 ./ . (DMSO)
30 200 3
32

321

11



312

33

34

322

4

0.84

4
323
2
PAHs
0.84 PAHs
4
(maximum water holding capacity)

RRM-V3

4

322 05

15 15 3

26



6.5-7.0 01
70%
RRM-V3 312
8,000 4 10
0.85% 2
CFMM 600
1 8log CFU .
1 -
30 14 0,1,3,
710 14 viable plate
count LB 310
35 RRM-V3
RRM-V3
2.5%
01 2
10 10 3
Balzers model CPD 020 1
Scanning Electron Microscope
JEOL, model JSM-5410LV
36 CFMM
RRM-V3
34 CFMM 5
005 [ . CFMM
CFMM RRM-V3 log 10CFU/ .

21



Rl 200
14 0,137,110 1
viable plate count LB 310
311

37

371 CFMM

CFMM Luepromcha
(2007) 5 15% Triton X-100 400
CFMM 5
(vortex mixer) 2 200/
2 4 12
anhydrous Na504
55
anhydrous Na2 04

PTFE 0.22

313

312 \

Luepromchai (2007)
5 15% Triton X-100 15
2 2
200 | 24 -20
anhydrous Nas04
55
anhydrous NaZs04 PTFE
0.22

313

28



313 PAHSs \J

( Agilent Technologies, USA) HP-5 320
30 % 025
Flame lonization Detector (FID)

80°
125 160° 3
2 3 220° 2
34 300° !
17
38
PAFls
322 2
RRM-V3
34
RRM-V3 CFMM
31 " 8,000
4 CFMM
1 . 0.85% "
RRM-V3 4
1 1

29

6890N

PAFIs



2
3
1
RRM-V3
2
RRM-V3
2
2
21 15
0%
6.5-7.0
35
B CFVM
310
39
RRM-V3
005 J
10

30

PAHs
PAHs
CFMM
0.5 15
005
15 3
1 -
NS (1 Rl
0,13,7, 10,14 21 3
372
viable plate count
38
05 /

38



3l

310 Viable plate count
0.85%
1B ( ) CFMM( )
0n .
CFMM 0 2
B 5 CFMM
3l RRM-V3
Denaturing Gradient Gel Electrophoresis (DGGE)
3111 RRM-V3
RRM-V3 ' ' Ausubel (1999)
1B 5
16-18 ( CFMM 5
3 ) 15
10,000 2
3 TE ( )
567 10% SDS
( ) 30 (Proteinase K) ( )
20 3 ( 100
05% ) 37
1 5
100 CTABINaCI (
) 80 65
10
/ / ( )



32

13,000

0.6
12,000 4 15
0% 1
12,000 5
TE (
50 RNase A ( ) 10
-20
3112
Sel (2000)
100 High DNA extraction huffer 440
) (proteinase K) 20 / ( ) 10
20% SDS ( ) 50
37 2 20
/ / ( )2
1 13,000 5
/
)
13,000 5
3 ( ) 01
100% 2
-0 15 12,000
15 4 0%
! 1 12,000
5



3

3113 Humic acid
Gel electrophoresis
1%( ) TAE 1
( ) 60
60
TAE 1 2-3 5
(6x loading dye) 1
TAE 100
30 10
( I (W
(Gel Documentation)
3114 =
Glass powder for
DNA recovery (TAKARA, Japan)
Nal 3 55
glass milk
5 1 5
1 glass milk 13,000
30 washing buffer 500
13,000
30 2 glass milk
37 10
%) glass milk
13,000 K]

-20



3115
3114
2600 280 AR AZ) 18
20
( ) = AZBX50 X dilution factor
Sambrook  Russell (2001)

3116 (Polymerase
Chain Reaction, PCR)

165 rDNA EUB 933GC
(5GCGCGCGCGCGCGCGLGLGCGLECGCGCECGCGCCCGCGCGCACAAGCGRTGE
AGCATGTGG-3  GC clamp 5 EUB M387 (5-
GCCCGGGAACGTATTCACCG-3)(Kawal , 2002) V-3
region PCR 500 bp

10XPCR huffer 5
( 1X buffer)
EUB 933 primer 20 1
( 04 )
EUB r1387 20 1
( 04 )
dNTP 10 1
( 200 )
Taq DNA polymerase 0.25

( 125 )
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3.114 100 ng 1

PCR 50
(DNA Thermal Cycler) (Biorad,USA)
1 Initial dénaturation step 94 5
2. Touchdown program 20
2.1 Dénaturation step %
2.2 Annealing step 65
( 05 )
2.3 Extension step 2 2
3. Dénaturation step % 1
4. Annealing step 60 1
5. Extension step 12 2
6. 35 0
7. Final extension [ 10
Gel electrophoresis 2%
( ) TAE 1 3113
PCR 100 bp (100 bp DNA ladder)
3117 Denaturing Gradiient Gel Electrophoresis (DGGE)
DGGE DCode™ system (Bio-Rad Laboratories Inc., USA)
dénaturant 40 - 70% (
) dénaturant 0%  100% ( )
dénaturant ' ' 1
dénaturant
5-6
TAE 1 7



55

100

PCR

10

10
( )

(Gel Documentation)

36
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