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10.
8

12.

13.

©

ALWIa (oven) LiF®n Contherm Scientific, New Zealand.

ot

' j ] _a o
FLNT® §U Heraeus type B 5050 E 1291i51¥W Heraeus, Germany.

i z ] a o . . L
glleiiauyuy “ISSCO” laminar flow §u BVT - 124 92313¥% International Scientific

Supply, USA.

dll o <4 I 2 a o
\ATRIIANTTAANAUUAY (spectrophotometer) U Spectronic 20 Genesys UBILTHYN
Thermo Spectronic, USA.
wiseadamanLTuNsA-mNe (pH meter) $1 240 124113 Coming, USA.

< - :
wiasnauRugnnuazszinauianuylKaanuFeu (thermo-block) §u Mylab™
Thermo-Block SLTDB-120 9841i38% Seoulin Bioscience, Korea.

Wwspede 1 AG285 PG2002-S uay PB3002 199138 Mettler Toledo, Switzerland.
wAsastiunan (vortex mixer) §14 Geniell G-560E 99491380 Scientific Industries, USA.

J ! 1] = o . . . pr
LAFRILTEN §1 Innova 2300 UsHN New Brunswick Scientific, USA.

d 4 X -

LATRIRIALNLTR (autoclave) UTHN Kakusan, Japan.
TRy BaTlamalfy (bench-top centrifuge) {u Pico 12913H% Kendro,
Germany.

< od — , . -y
LATRINY WM ENTUAAILANYUNYN (refrigerated centrifuge) U 1920 ABIUTHYN
Kubota, Japan.

- WANIUWAEN (rotor) TWIAEN §14 RASOJ
- FaNAEN (rotor) 1AINGY § RA22
819uAruANgIngInFalATaaen (waterbath shaker) {uWWB 14 189U3¥Y

Memmert, Germany.

14. lulastlialm (micropipette) §1 P10 P20 P100 P200 P1000 uay P5000 18913HW

Gilson, France.

15. Thlm (pipette) 1w1A 1 5 uaz 10 NaAAMT 383LFEN Gilson, France.

16.

waaALIIawTude (cryotube) 189U38W Nalgene, USA.
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18.

19.

20.
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23.

24,

25,

26.

27
28.
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NSTUANAABINAEAN 1WA 1 NAAART TBILFEN Nissho Nipro, Japan.

viansasniia PTFE 111aA2nandnag 0.20 uas 0.45 lulasiums g1 DISMIC-13JP 183
1i9% Tokyo Roshi Kaisha, Japan.

Lﬂ‘émﬁmﬁmﬁmmwﬁga (sonicator) #WAENI §1 FS400 1831THN Decan
Ultrasonics, England.

’gmﬂémﬁﬂﬁﬂuﬁa‘iﬂemwnmﬂ (Gas Chromatography, GC) &mfussiagauilsun
14849 PAHs

- witnaufalasuntnna® (gas chromatography) §% 6890N 131w Agilent
Technologies, USA.

- pedu (column) 13a HP-5 1wadurinuAudngne 320 lulasuns 417 30
wng aneluadaudas wulawfialalaigy aorsndudu 5% nun 0.25
lulasiums

- \ATRIRIATA (detector) 4¥m Flame lonization Detector (FID)

- duaaenawnsdn (microsyringe) 114 10 Tulasans

wisaafintBanniidue (DNA Thermal Cycler) §1 2400 1387 Perkin Eimer, USA.
gunsnidmFudianin

- Gel Documentation uazlilsunsu Quantity One 1954 4.4.1 79917310
Bio-Rad, USA.

‘1;mLﬂ‘ﬁ';mﬁ@ﬁqﬂznﬁsama%'mﬂ‘iﬂﬁﬂwﬁia (agarose gel electrophoresis)
- Mini gel electrophoresis system 9891390 Mupid-2 Advance, Japan.
- Mini Sub-Cell GT agarose gel electrophoresis systems 9891589 Bio-Rad, USA.

wiudeqmeianudes (deep freezer) gaungil ~70 °¢ §1 REVCO ULT 1786 1891389

e

Forma Scientific, USA.

uwtudsqaiilanuionn (deep freezer) gaumgi 20 °4 §u MDF-US36D 1891i58%

e

Sanyo Electric, Japan.

\rRAANTaIIIATAN MUIMANNNT19T893 0.84 NeRAT $u ASTM E11 test sieve
4R9LTEN Retsch GmbH & CO.KG, Germany.

\ABILIA (blender) §% MX-T31GH 194138 Matsushita Electric, Taiwan.
aaufiadanaea(vial) 1u1m 22 mi (Screw Cap with Teflon Liner) 983u3¥% Lab

System, Thailand.
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29. ‘ljlmﬂ?‘mﬁﬂ Denaturing Gradient Gel Electrophoresis ﬁju DCode ™ system 178 Bio-

Rad Laboratories Inc., USA.

- as o [
IAdAUNLATANAFRUETA

Auwuwyisu (phenanthrene) 191i38n Sigma Chemical, USA.

—

w3u (pyrene) 129139 Kanto Chemical, Japan.

n3UTmu (tryptone) 289158 Difco Laboratories, USA.
nag&nnaNE4s (yeast extract) 389138 Difco Laboratories, USA.
arn11salaa (agarose gel) 189LFHN IUAI, Japan.
nsalalasaassn (HCI) U3 BDH Chemicals, Australia.
Tnneulansenlds (NaOH) 15¥n Merck, Germany.

TnRauaaelss (NaCl) 209138 Merck, Germany.

O oof ENT O HOS B il o N

wenlutenlumss (NH,NO,) 9891390 BDH Chemicals, Australia.

-
o

lalnpanlalanaunesinnlanazlamsn (Na,HPO,.12H,0) 189UF8W Carlo ERBA,
France.

11. unadeulalalasiaunaaa (KH,PO,) 189138 AJEX Chemicals, Australia.

12. wuniidaudainmannelamsn (MgSO,.7H,0) 189138 Carlo ERBA, France.

13, wasnaanlsaiantslawmsm (FeCl,.6H,0) 1891380 May & Baker, England.

14. unaidannaas lsdlalamss (CaCl,. 2H,0) 18915HN AJEX Chemicals, Australia.

15. Impenlansenlas (NaOH) 1291580 Merck, Germany.

16. lN1u2a (CH,OH) 1841iF8% Merck, Germany.

17. 1088923195 (CH,COOC,H,) 1831738n Merck, Germany.

18. lawidadananls(CH,SOCH,) 1891380 Carlo ERBA, Italy.

19. nALRsaA (glycerol) 1i3¥n Research organics, Inc., USA.

20. wasdalaniaw (CH,,) 13¥M Merck, Germany

21. Triton X-100 3% Sigma, USA.

22. wumleanng (Bacto agar) 1841i78W Difco Laboratories, USA.

23. TaiRenaz@mm (Sodium acetate) 189138 Merck, Germany.

24. Tndpandaauaulanda (anhydrous Na,SO,) 189138 Merck, Germany.

25. UamAu (Nystatin) 989158 Bio Basic Inc., Canada.



26.
vf
28.
29.

30.

31
32.

33.
34.
35.
36.
37.
38.
39.
40.

41.

42.
43.
44.

45.
46.
47.
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nsaacdRndindu (glacial CH,COOH) 1241i38¥% Merck, Germany.

Auaa (phenol) 189LIFEN Merck, Germany.

Ausanfuasug (boromphenolblue) 189138 Fluka, Germany.

Trizma base (tris [hydroxymethyl] aminomethane), (C,H,,NO;) 9891FHN Sigma,
USA.

EDTA (ethylenediaminetetraacetic acid), (C,H,,N,0,Na,.2H,0) 183138 Sigma,
USA.

SDS (sodium dodecyl sulfate), (C,,H,s0S0,) 924915%N Nacalai tesque, Japan.

CTAB (cetyltrimethylammonium bromide), [(C,sH3,N(CH;)5)Br] 19491359 TCI-EP,
Japan.

1 kb DNA ladder 19391i3%% New England Biolabs, UK.

100 bp DNA ladder 12491i5¥% New England Biolabs, UK.

Taqg DNA polymerase 18491i58M New England Biolabs, UK.

dATP, dCTP, dGTP waz dTTP 1831iF¥% New England Biolabs, UK.

Proteinase K 18913 Sigma, USA.

gaananifweainaynilsaias GENECLEAN Il Kit 189158 Q-BIO Gene, USA.
Oligonucleotide primer 19915%N Operon Biotechnologies GmbH, Germany.
anapilildlunaiin DGGE Formamide (Deionized) 1841i3W Bio-Rad Laboratories
Inc., USA.

40% Acrylamide/Bis solution, 37.5:1 (2.6% C) 184138 Bio-Rad Laboratories Inc.,
USA.

Urea 9991i38¥% Bio-Rad Laboratories Inc., USA.

Ammonium persulfate 989138 Bio-Rad Laboratories Inc., USA.

TEMED (N,N,N’,N-Tetra-methyl-ethylenediamine) 12413#n Bio-Rad Laboratories
Inc., USA.

50xTAE 784178 Bio-Rad Laboratories Inc., USA.

Dye solution 1849158 Bio-Rad Laboratories Inc., USA.

Ethidium bromide solution ifudu 10 RadnFu/Aaddns 129UF¥N Bio-Rad

Laboratories Inc., USA.

d E o _
g saaiiniflunimesssnaiaduinsaiianisiiased (analytical grade) 178

§an91
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AnALNuNUILE
3.1 WUAILSE

3
-avdsi '

wuaRFeildlusuideil A nguuuafiFe RRMV3  dauanunannluanug?

UszneudaniTerqvisatinatien 7 9n dsdnaglu 4 ana l¥un Comamonas, Rugamonas,

Flavimonas, Pseudomonas wasdauiivasliainisadauuntsaruan 1 98a Iaedly
= = :I ’ -l b 73 o = =

LUATIFELNTNALYIaMNA dunsntasdans InFuls wazdaa1unsnan/Fu 1898 TTUUNGY

ngaetu RuuwiTuuarrgesusuiiulddndan Rshivel uauin, 2547)

3.2 Tadlnthadlalnalnsiues

o o

Tealnineale ndlnfiue Ml lundseins

EUB 933 GC fiasuinaalalnsra
5-GCGCGCGCGCGCGCGCGCGCGCGCGCGCGCGCGCGCGCGCGC
ACAAGCGGTGGAGCATGTGG-3' (Kawai WazAndy, 2002) uay

EUBr1387  #ansuiiapdlalnspe

5'-GCCCGGGAACGTATTCACCG-3' (Kawai karAniy, 2002)

3.3 LATANIRANINISINEAT
3.3.1 WWANNMSINEAT

Fagneniaineasi idluenddaildun vaede lousu usvundnnszian
a1 uanannesvhaiFoasan sanethuwn Smdauasuan Sanedne
fanwuzuRuaiin
i 4 4 X 1] j
Teusu Wunausuildesauuiufudaiiangamel)indeusidule Jannaan
11 = o o ¥
wiislunanauunys Sanwoszui
o & I o ) a v - 3
undnnszian JernanniumednliunanauumFlaadeniiituvieiade

a o O 9 o } %4 = o A’
ANIFAANINLANRUNNNTILRANIE N@ﬂﬁmzﬁjﬂﬂﬂ?u
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as a a a o
3.3.2 mawasandgamenmaineasiadiasziuayldlunulae

TN ARl ua TULAZAANTRITRIARLLATRIAANTEY TaRTUIALEBENY

gueinanatlszanng 0.84 uu. dleususnsialiilududnuariiu dauuudnnszian gauad

o

18anandudnnIzian mnuienatuaaiilwaan 10 1 waziinuntlu (U7 3.1) uiiedan

U L]

NN ERsLAaTIiad1 LR lUArydesAlsenaunieng Elﬂ’]WLL@ZLﬂﬁ Z“’J‘uﬁ wiaeLiu

1$ngoungd 4°9 aundnald

n. . A.

<l [ a o [ ] a

319 3.1 Fagmamainuasildlunudde Taun Waetha (n) leuou (1) wazundn
<l g ] [ 9
NILLRANDULUS (A.) ﬁumuazmumiﬂﬂni’awmﬂum

a oo
3.3.3 MIWATIZRIAANNNNITINEAT

ThFatnadagninisinens 3 1ia 1z 0.5 Alandu deliaszidediast

v
- C

Auuaviin NaANEAnALl NIATINNNEAS NITNsAINEATLAZANNIA] LNEALATIZITAIINY

mammmiﬁuﬁq( maximum water holding capacity ) AZAIANITUNTA-ANS LAY

U L 4

a a

AareiiFunadulnsiau Bunaueaness Bunmllunadon ansauridafuauuay
o ] I's 1 ﬂi. - ala = '3
gnsndaumifuausdelulnsiaunnnaianlgiangn anzinEAs ANNINEUNHATAAAT

LINTU
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3.4 LATAANANUUANLTY RRM-V3 lu Carbon Free Mineral Medium (CFMM)

LWW:LamnzjuLmﬂﬁﬁ"ﬂ RRM-V3 luanu1siuaq carbon free mineral medium

(CFMM) (Komukai-Nakamura uazansz, 1996) fllnunazfuuuriuanududugasine

=

- ] X 1 ] i ]
aRaaz 0.05 UN./4A. UNiTeUuATauatianmn 30°0 Aaeagnaiisa 200 saumawnd il

9 *

WATUTTNN 3 U ('a‘a_h?'i 3.2)

a4

<l & = - -y - [ a
51#l 32 asidsadaias CEMM ATInGuwazAuuunuanududugavirenin
& ' o o s -t s ot
a2 0.05 4n./uA. Lﬂﬂl‘aﬂﬁﬂquuﬂﬁﬂlﬁﬂ RRM-V3 Lﬂut')ﬂq 3 U llr%ﬂﬂl'ﬂﬂunﬂ"/l
987 0 U

' - - =l o as
35 ﬂ‘i')qaﬂﬂﬂq?ﬁ"’ﬂﬂ%ﬁ'ﬂ’ﬂﬂn@quLL‘LlﬂWL?ﬁl RRM-V3 VIN@N“UQ'NQ“’N“'\?L”‘EF‘?
& ' ot a & a
3.5.1 nﬁilﬂﬂ@nﬁuuﬂﬂﬂlﬁﬁﬂuqaQVl'Nn'l?Ln‘Hﬂ?VN 3 1Um

Wrdagmisnisineasiaun Waedia leusuusruudnnszian fsnalfannda 3.3.2
31 0.1 nuldaamufadinden ludeindenelinanusu 15 deudmaaia oUNY
12109 (fwaan 15 w1¥ Fusz 1 A% 1uiaan 3 Sudssety aanduiinguuuaiids
RRM-V3 igsly CFMM anndie 3.4 sniuuenisadéanisasiuviesiiaanuiia 8,000

; alal - a v - a al a -
ﬁ"aum'amqumugm 4% 1411 10 UN @’NL‘ﬂﬂﬁLL‘Uﬂ‘/\L?ﬂluﬂqﬁ‘ﬂxﬂqﬂt‘ﬂLﬂﬂuﬂ@’ﬂlﬁ‘ﬂ
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0.85% N stluaesluaninsiin Taaniaiudunaull 2 47 LI UABELTAR LUATATANE
InReunanlssd 0.85% Imnsunanlsd uazidaanaliiidnisganaunasi 600 wnluans

wirifu 1.0 iedfuaanudnduldle 10° CFU/e. wimsmaaeseanilu 4 gane

< o o X o
ANTNAaaIN 1 1nnedne 0.1 nfu Yseadieluaaaufiadindan wvinnag
o 1 ' o z . 0,
dfuAraasdunsasnails 6.5 - 7.0 uardlfumanaTu (moisture content) 1lu 70% 189
¥ e B o
AINAgIgaTaInIsiun  Taansdninndulassdefinaniulnfsylansanled 0.1
g o !/alg o o 1 o ¥ 3 auy a (4
waflanslidfiminasatuAiduanainaanqgegaluntsguinitlaainnisiiase
annsuANnguuuARFE RRM-V3 49uau 10° CFU aalunng nanliidniudaniazasnan
IBTENTANTNAGBNIMNA 12 190 UnTigauugR 30°1 ifusaatneludui 0, 1,3, 7, 10 uaz
14 31 A58z 2 190 (3U7 3.3) egnisegsanteuuAiice TnsRamuanunguwuAiiGe
" X
RRM-V3 annanuasclalatinauuuems
<l o ;e o x| T o
FANSNARDIN 2 1IN13NASBIT WAL ALTANIINARDITN 1 UAlLREUIAR
mMansineaaiuleuay
< ° ] <l o all ' -d' o’
1ANSNARRIN 3 NnTnAseuduABaiugAnIIMAReI 1 uAllAaaudan
nananeasduuunnszien
< ° ' o i ' o
FaMaNAaasil 46 n1masesduAsaiuganimaaesil 1-3 usilddagns
nsineashidasadenauiunguuuafiGs RRM-V3
< o o {
TARILANN 1 fe¥agmansinems Felseneudae Wredna leuruuazuy
L ‘x o ¥ < o 3 - o -
Annsuiandaanide 0.1 nfu avlumauiadlinden MnismasasdwataiuganIsnaaes
1-3 uildifunguuuaiize RRM-V3 aaludagniansinemsyia 3 1a (Nensaaaauady
- Y
Unamaaludagnianisinemsia 3 4lia

< 4 1 o i ¥ o '
TARIUANT 2 witwReatugarcuaN® 1 wilifagnenainemshilsen
NNYANTNAADILAZYARILANTNADIT
3.5.2 AANSLA3 U UDIRLATILS AT viable plate count

WiNansavant 0.85% MmAanaaalsd Usn1ms 9.9 ua. aeludagnisnisinems 0.1
N Wendaearasiiuman 1 N Mnanaeannlilsanudndunvusaudaaansazane

0.85% lnaaunanlss WNNALLUR I8 M17ude Luria Bertani (LB) (n1ANUIN N
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NUNELAT 4) 958 CFMM (NMARWAN N MNNELAT 2) 7E nystatin - A2uLdudw 40 un./ua.
nadniwhuastusidiuuhauemsidesda CFMM Taniindoamy tnfigomgd
30°7 1 fwann 2 Sudnniuemnsideade LB uay 7 fudwiuemaiaenia CFMM iy
Sruanlalaiiuazioufiounissendinsesnguuuaiideiléfaamianisnems 3 POTY

9

AN IULASLTANIINAGDY

' < - < ' - < <
3.6 ANNAINITD luMstesaae InFunasNuuUNTUTRINgNLUAYILTE RRM-V3 #1
LATEN IUIRANINSINEAT

& ' oo - as
3.6.1 n'\?laﬂﬁnquuﬂﬁﬂlﬁﬂ RRM-V3 ﬁLﬂ‘iﬂNiu‘)ﬂﬂﬂ'nn"l‘ilnﬂﬂflu@"“’lﬁ
<l < < Tl
a9 CFMM ﬂmﬂiuuﬁzﬂuuu‘niu

NARBUAINNANNNT0IRINGUULATIFY RRM-V3 Missenludagnianisinemsiis 3
afia AUAENNLATNENRsaTaRaatude 3.5 lunistanaans InFunaruuuyiiulag

o/

WLNANSNARBIAIT

=l o 3 = o

4An1sNAaaR 1 inguuuaiiise RRM-V3 wiaasludagnisnisinensilasn
¥ “ - ’ -
138 0.1 nu lunaaANAanIIuIm 22 x 175 NN, Uniigouu)il 30°1 ANszEzIIaIINgy

aa o - or, gk 4 & o o aa o a v &
wuafiFeiinsiasygeqaluianiu efeiuiinguuuaiGaiinnsiatggegauds Aald
2IMTNA2 CFMM U3u1ms 5 ua. 7l InFunazAuuuvisuadnududugaitasiings 0.05
1 AJ = ' =3 o ' o J
un./ug. aslunaes latnfigomgl 30°1 faeaananda 200 seusiewd Tnaifiudaetinaiui
0,3, 7, 14, 21, 28 UaY 35 YUAY 5 1A0A 111 2 NABALINNIATIANINGUULATITE RRM-V3
adly Y \ gy o a a4 a -
ANATde 3.5.2 NagnIsatsan1nLUATIFe uazinan 3 naaande uNAlATIsiLTuIn
e‘ 1 o - §
Inuuasunwrisuiivdestduiaamianiainems aaasde 3.6.2 iNegaanusuisalunis
tataanelnTunaruunyisugaingauuaiiae RRM-V3
a, o 4 o P 8y o

FAMSNARRITN 2 N1snasesdmAtaiugANITNAaesi 1 uilinguuuaiie

i & o ' : o
RRM-V3 fiiaealudagmienisinesslilasaide 0.1 niu

d { ]

gaAuANT 1 ldleanizeminuas CFMM AflnsuuarRuuuviuaonuidndy

amineaiiaas 0.05 un./ua. lunaaanaaasawinlug
< (3 ] o i 1 a 3 °
4AAUANT 2 WudwRasiugaAIuANT 1 uAANNgUULANEE RRM-V3 411494

10" CFU/ua. 131193 1 ua. aelildog
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=

BARUANT 3 FamsneasauAsaiuganmmasesi 1 usliFunguuuaiiGe
RRM-V3 ﬁﬂlﬂ’i&@ﬂ’]ﬂﬂ’\?mﬁﬂ?ﬂﬁﬂﬂL%ﬂ

ARIUANT 4 FdwAtafugapauan 3 usil%"aqumsmmﬂﬂﬂﬂaam‘%ﬂ

lunngarILIANLATEANITNASe Fagniamanensayldnnsdnasitelauauvizeus
fnnszianetiniay 0.1 nfu winfu 1 3 78a Sruautadieanguuueiie RRM-V3 viniu
Wiy 10° CFU anidugaaaunauii 2 uarldansazanenduuarfununiuaanudud

aavneaiaay 0.05 un./ug. wamanas CFMM

o g ° o 1 =l a
Vlﬂ‘ﬂﬂﬂ']?’/lﬂﬂﬂ\ﬂl;ﬁ%‘gﬂﬂ’J‘l_lﬂqll‘ﬂ']G?N‘ﬂ']ﬂ']“?‘l.m’]i‘ﬁi"l"’l'ﬂ'\ﬂ@'uuﬂﬂVlL'J‘ﬂ RRM-V3

9 3

v
o L

warmauggmsunsan i BnnFuasluuwiEuivaesgluiagnieinisinems
3.6.2 msATeRlFnainFunasiuuuniu

AarneFUTur o nTuna s NuuunTuA1u3 599 Daengrueng  (2005) Imeld
n-hexane 13unms 5 ndaRs Uaz 15% Triton X-100 1531ms 400 lulasns lusaatnadan
wansness 0.1 nfufiagluamnainas CFMM 15u1ms 5 ua. nanlidnfudaneiamau
a7 uaziliagnuusdeaatnanadasay 200 sewand wu 2 datis aansuinllugd
MUY 4°7 wulsTunng 1-2 falnafiel¥dausesiannianisinemsdusaiunnazney
\Ai3l anhydrous Na,SO, ﬁchummuﬁqmunﬂﬁ 5500 ruduuasnel3lhiwierndainean
AngauT93dU n-hexane Anutidauans n-hexane nsasrinugansasdiagLiala PTFE
fiflaunngnees 0.22 Tulasiuns

Anmzdansiaialédanutalasunliane Tmﬂqmﬂ'émuﬁaimm‘imnmﬂ iU
890N (1iFH¥W Agilent Technologies, USA) aasasiadia HP-5 aunaduninuguengns 320
lulasiums 819 30 wms naluedaudanuliawdialalaiau asrudiudu 5% wun 0.25

Tulasiums tAsasRsIadnain Flame lonization Detector (FID)

- o ¥ o A’
Aanmzinnaldaniazasu

fUN)NGENFY 801
as a = ' py - & Py oy
gouunfidui 1 251 siewn® auguugdl 160°s Aald 3 il
as a ] a o
gamQidun 2 3% sieunl augamgil 220°1 ALY 2wl
gamidun 3 40°1  siewnil augaumgil 300°1 Al 7w

a 3 =

e ldFaauiluutafant luasaednsig 1.7 NaaansAauIy
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] & H § o [~
BAuRlEns i g lU A ua e fidusnisanasralniunasiuuuniulag

Wauiudui 0 1eUsAargANIINASDY

dvduganuRNil 1 uay 2 Felifidagmianiainems finisaialasld n-hexane
Fanms 5 Hadans iesetnafen nanlidfudonrseamanans fsliauuandu aniias
gadaunudailutures n-hexane nsestinugansesdniagialin PTFE Nilauingnse 0.20

lulasiums

3.7 AnmunadIngilszdnsuuaialae Denaturing Gradient Gel Electrophoresis
(DGGE)

o o B [ [ [
3.7.1 anmm'auvamnn'aamafmQmamim‘uﬂi

4AgANIINABBIAIRENITAAN NN EATANNITIRY Sei WaTAME (2000) 74
InFunasuuwrisuanudndugadiesiaas 0.5 un./ua. luanmamas CFMM fafanting
Fagnamsinems 100 Aaanin ldlunasnalulasfiad 1A High DNA extraction buffer 440
lulasams (nanuan 1) iwnlsfwuain (proteinase K) 20 Haania/Aadans (NANWIN 1)
13unms 10 Tulasang uasifin 20% SDS (Manwan 1) Ysunms 50 lulasans nanlidniu
Tnennsndumasalusn sl 37°8 wiw 2 Salus Taendumasalianyn 20 wil

anthunsindaeiues/maelsefi/lelaedausanaged (MANLIN 1) 2 n¥a
IﬂﬂluLwimﬂ;*waulﬁtihﬁ'umm“’n’ﬁq wavsiliiuwieedaeanudasey 13,000 sauste
Wi w5 Wil gadauinladuuudnamaenlulasioflmivaziAueaetsnesi/lelneila
weanesed (24:1) (MARNaN 1) BinfutBinAstesdawinle wanlfidniuadieda fanns
Thuvdedagaanudasey 13,000 sausawd wiu 5 und

dequﬁﬂla%uuu deaanaanlulasiadina iAnlnAauesdimn (nANwIN 1)
1Banms 0.1 tinzenBanasdausinla uazifnlasueaduysal (MARWIN 1) Ysuns 2 i
sa9fFunmsienun S lildenudedt -80° w15 WA uavtianldiuwinedasaanaie
321 12,000 FRUARMT WY 15 wn¥ Tgaungdl 4 o1 indoutinladie Aramzneudiiuedag
70% 1881uan (AR 1) Iaenastiusaesd 12,000 seusaud wiu 5 wail szive
1wE1ueaeanaINATNaLALEwe LYY uazaratanznaudiawale TE buffer (MANMIN 1)

1Fu1ms 50 lulasans uasazaemauen 4°4 aundnazld
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3.7.2 anpatlufinfiauiarangauuafiies RRM-V3

anpaluiinAifuieasanguuuaiiGe RRM-V3 A13i5184 Ausubel uazAnz (1999)
‘[ﬂﬂdﬁﬂt%ﬂ*?ﬂgmﬂfﬂummﬁ‘mm CFMM 1z 100 lalasans asluemnsiasaidaman
LB 15u1ms 5 Nadans uf’\’qﬁﬂﬂwfjﬁﬁqmnqﬁﬁ@ﬁwﬁu (1618 dalus)  cheiderFunns
1.5 fndans leaclunaenlulasfiad iluduvdssiiaanaida 10,000 sausiaund iieusn
wadidunan 2 wnd indautinlaie dnznawsedilfunFainines TE (nanuan 1)
5uns 567 lulasdns nszqqﬂmnﬂuwaﬁmﬂmﬂﬂuiﬂﬁmmqm%u@mm annuidia 10%
SDS (nMAwwan 1) 1Bu1ms 30 lulasamns uazlisAiuaia (Proteinase K) manuidudu 20

- e o 1 o

findnfusiadadans (MAkwan 1) Usuaas 3 lulasdng (aanadindugavine 100 lulasniusa
fadans 1a9ldsfiuanle 05% SDS) wanldriuseanisndunaanliun Anlind
gl 3701 (waan 1 dalus  udadadussarareladeuasslsfaudadu 5 anf
3u1ms 100 lulasans nanlfidrtulaenisnauvaesliun  iAnatsazane CTAB/NaC
(eewan 1) Usnnms 80 lulasams manlfidriusaenisndunaanliun ugatilhiad
frungd 65°% ihaaan 10 wiil anfudnansazatfuas/aaalmesi/lelnefiaueanesed
(manuan 1) WwanasfivinfulBunasseaisazaragaineg (Usnnns 0.7-0.8 Radans)
naalaanisathaunsyiananeaiudiady dlUdudesfinaiuiss 13,000 seuseund il
181 5 U dﬁﬂququuﬁﬂa?{@g:mﬁﬂm:n@uuaz%uﬂu'aa/ﬂaﬂisﬂﬂsfufl@%Lm‘ia
waanazesllldluvaenlulasiaduaanina (szieatnliRndrunznaulidae) anuAN
ansazantnaslsesu/lelaelaneanages (n1AKUIN 1) TuBunssiinfu3uinsTes
a130TaN8gAve nanlngnanagraunszionaneduddadu dnluihuvissiiaanud
13,000 seusioun® iluiaan 5 wit sindauthlefegniledunznauuariunaatae sy
lelnefiauaanazedlildlunaanlulasioduasalnd udadnlaleldsniueal/suime 0.6
winresdauinla nduvaealiinaunsyiiznauanasesiiiuelang Huwiasfinanuss
12,000 sausewd 1hwaan 15 i ndoraslelalsmuesiudodrenneuiidueils
Aot 70% LRBIUBA (NIAKWIN 1) FfusaBunns 1 Raaans laantsdudrafunznaud
auangiiveniuingn 5 uiil Aetndauinlaite gadheiazneudiduedlFlusminelHuss
atn  udoazansmznaumidwely thined TE Ysuims 50 lulasams uazld RNase A idudy

- o [ ] aa - :ll Ld o T < J -
10 NARNFUABNAARMT (NTAKWIN 1) USRS 2 lulasans iNan1amanslauLe MUNYEUNAN

404
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o o B a o a 4
3.7.3 mevsiauenanalaliuigna

wsenerni lsalaadudy 1% (nnArwan 1) Fuanuluiines TAE (nARwan 1)
pradindi 1 wh maslusuuRaufiedviideuay syiednlilneienia Udesliezniles
wiasatlszanas 20 Wit ansduernilzaaaiidasluuanues miwes TAE Aarsdiady 1
winldvasnilearnalsaian 2-3 au. ihansazanadidwenonuaiiafnldiuins 50
ulnsansnanfugRanuaaandady 10 winBuans 5 lulasansnaanadludedis
anuindianainstiisis aeldranusinedng 100 Taas win 30 wnil feaneznilsaiaasian
ansazanaedidsulusiudidudu 10 lulasnFusefiadans (nAnuan 1) w1 wIW ua
&rsnandaeinlaeniszq diaslidesgmelfussdanslalawen (UV)

FadauatufinAduaainian uasinAdweliizgnisan Geneclean Il kit (Q-BIO
Gene, USA) mnsdansyylugile Inednasiisnlildaclunaenlulnsiiad uazdanmin
Fuernlzaiaalaeiineananninuinuaenisn s Nal 1Banms 3 wisssimindu

rmisalan ﬁnﬁqquﬁ 55°4 \einyn 1 w7 ifwaan 5 wnfiaunszisaznlzaianazans
UNA LN glass milk TngfBunnsansazane s wenamuatiasndn 500 tulasans axld
glass milk 15unms 5 lulasdns dr1Funmsagludas 500 -1000 lulasans azld glass milk
anms 10 lulasans ansiunasnuniidwiledaatuyn 1 4 wan 5 wid el
ASwaduty glass milk tThawaesfingiuga 13,000 sausaud wiu 5w indauinla
29N UAANANTAZANY new wash 1Fu1ms 500 lulasans '\.ﬂuimﬂmmqﬂéu@mmmﬂ
o glass mik tlufuwieafiaanaiEa 13,000 sausieud wiu 5 3unil gadoutinle
aan §1afatansavans new wash uaviuwinednanafmils Qﬂdquﬁqlmﬂnfawum
3zmﬂuﬁ'\1ﬁqmnqﬁ 55°4 1fluiaan 5 Wit e liiuaziesuesduiugounanaes
A1TATANE new wash STANENNA azmamznaué’oﬂﬁqﬂmmﬂs:aﬂaﬂm%mﬁ‘mm 20
ulasans uaalidniu feiel3figoangiives 1 wni il iuwdasiiaananda 13,000 seu
FiauT W 30 Sundt aedawinlafiamsweagfiulflunaealulasRadlu iiuarsazans

ABweN 4% aundnazld
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3.7.4 AFAIADUANMNLANAUADIALDULD

v a

wAEuani luTgnsuda ldarn1sganauuasinaInenanf 260 uay 280

q
1

WTWNAT (A AT Ay aUfuAudindurssuivuudniulizsengnldinedineiss
Wivihruynuassasusiazganimanses laeAwomnauiduduresdidweainannis

adweanng (lulasnfusialaddng) = Ay, X 50 X dilution factor

37.5 induaudugiudiBulamel jizengnlinedinaise
(Polymerase Chain Reaction, PCR)

ANANUUT UG UALEWRLTA0S 16S rDNA 223uuaiizelaaldinswas EUB 1933
T93 GC clamp [@aNseLF0 5’ (Kawai bazAnY, 2002) Wae EUB r1387 (Kawai WazAnLY
, 2002) N UIUALBIMBLIEIL V-3 region TIRARATUT PCR fiAanuanqilszanns 500 bp

Tagvanududugainesesansusiazafinluljizendudsil

- 10X Taq DNA polymerase buffer 5 'lulnsams
(Anadndugavine 1X Tag DNA polymerase buffer)

- §198vaT FI33 GC primer Avaidindu 20 lulastuan 1 lulns@ns
(arudndugadine 0.4 lalastuans)

- a198¥an8 R1387 primer Aaaidindu 20 lulasiuanf 1 lulasans
(rnadudugaiine 0.4 Tulasiuand)

- @a19avanel ANTP Avnadinds 10 fadluanfaasiomalalng 1 lulasans
wisvata (Anudindugadine 200 lulastuand)

- 1aulsl Tag polymerase 0.25 lulasams

(Anududugavine 1 x Tag polymerase)

] v ¥
adweuduuuiedanlflszunns 100 ng YFuiFunsunsdaeuilaenilssq
z !.J' - = o o ] -
Uaaniae sudiunanianuaiifzuinsgns 50 lulasans nanlidiu svdsedqliinne
wasenAuaziiugaunansianua luinuds ndsandusuiduljisangnlinefinaisa fon

wraafindFunnmieue (DNA Thermal Cycler) (Biorad,USA) aaisaltlsunsasail
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1. Initial denaturation step qoungi 94°9  19a1 5 17

2. Touchdown program a142% 20 581

2.1 Denaturation step gomni 94°1 13an 1 1w
2.2 Annealing step UM 6571 1981 1 i

(grungianasiiay 0.5°1 luusiazsew)

2.3 Extension step gaugd 72°8 1981 2 Wil
3. Denaturation step grumd 94° 1981 1 17
4. Annealing step goumgd 60°% 1981 1 17T
5. Extension step UM 72°9 1981 2 W7

6. NMTUABUN 3-5 311493 30 581U

7. Final extension il 72°1 1981 10 e

ral' a

AsadaUNARS T NRATY InefTasnilsaiasdianinsinisdalutiines TAE

he

' —_ J
(nanwan 1) Aanwdnds 1 win laeldernnlsaiaaidaudu 1.2% (nAnwan 1) Audsasy
Tude 3.7.3 AmasavaniemdwalasnisFauiisuiuaiguwenInsgau 100 bp DNA

ladder IneweeandueInsgIuasiutasiusniums 2 lulnsans
3.7.6 3LAS1EN Denaturing Gradient Gel Electrophoresis (DGGE)

dq1insnfaes DCode™ system (Bio-Rad Laboratories Inc., USA) Tun1saiaziest

DGGE lagnswsizeunafazasan ludiaafidinsiaeuianiaisazant denaturant 40 - 70%
(MANWIN 1) (100% denaturant Usznaudae 7 M urea uay 40% formamide) nsiAEWT
% ' a s aca a4 A o = -

18981582818 denaturant azldsruunisanensiheuinIndsnssylugile Wenunsaewy
1898190218 denaturant aslugauswiTsTaNaauds Baurdaclisyninanszanunuie
Tneseiseenldinesenna Usealdinedazesan lusiasudesia antuiigaaauauisldas
TuuasiuafAiiwines 1xTAE (nnauwan 1) Y3uams 7 ams Reaunisiimanuiauau

AUNNUTTNIU 55°0 NANNAAAT PCR AuARasiunganatludedds aaniuni

q U

=

Aanlnslvisda Taaldaanusnadng 30 Taasd N 550 w1 15 ws aniuldaausnedne
100 1288 1 60°% w1u 8 $2lns faunadavaianlusandqaarsazareiadimeniuslug

Waudu 10 lulasnfusieliadans (MnAnuan 1) w1K 15 Wi uazd1eddaudaauindulaan
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sz 2 AFanfaay 5 w1 udatinligsan Gel Documentation Tilsunsa Quantity One

Version 4.4.1 (Bio-Rad, USA.) neilduassanslalaian (UV)





