gobgoboobouobbooobougboooo
goougon

E-mail: 9511017 @mail.dyu.edu.tw

o0
oCOoooooOdOooOoOMTBEOBTEXUOOOOOUOOOO ODDOOOOOOOOOODOOOUOOOOOODOODOOOO
coooooooooooooooooogoRSVMOOOOoDOoOoOO OooDoOooOooOoOoOoooOooOoobooOoo
0000000 000oOooU0UoOoDooOOUbO.OoopDo(PCROOODNAODO ODOO(SSCPODODOOODOOOOO
oodooooo0ooOoo0oUdUboooUoOOooUUooOoOoUO0oDoOo0OoD ODOOoDO0OoDMDUObODO
OMTBEOBTEX OO OO OO ethylbenzene O p-xylene O toluene [ benzene O MTBED 2) D0 OO O OOOOODOODO
OCOOOOMTBEOBTEXOODO OODOOOOODO10~30%0000000000D0O0O00O0ODOO DODOO0O0ODOO
00000000000 0@RUOOO0000OO0DOC000OO00OOO0O0DOODOBenzeneO 00O OODOOO
00000000000 00D00O00065mg/LO156mg/LO00OBenzene 10 00000O638%0000000
OOOOMTBE+BTEXODUDOODOODODOODOODOODOODOODOD ODOODOODOOOGBImg/LO15mg/LOODODO
MTBEOBTEXOUOOOODOODG62%UIDOO0O0OODOOOOOMTBEODOUOODO ODODOODOODODOODOOODOODO
o0000O00o0o0o0oobOo Oe3mg/LU014mg/LOOOCOMTBEODOOOOODO4%D DODOOO0OODOOO
OMTBE+BTEX O OODOUODOOOOOOODO DODOODOODOODOOUODOODOODOODOODOOODOB0mME/LO15mgLO O
OMTBE+BTEX OO ODODOODOO738% 000000 000000000 ODO0ODOO0OO0ODODOOODOODOOD
0000000000000 0@oOoOo00DoOD00000 0O0O00OMTBEOBTEXOODOODOOODOODOOO
00000 D0D00000O0DOoOo@GOossCcPOOD0OODODOODObands (6011)0000000000O000O0OO0O
OMTBEOBTEXODO OOOO

gboo:gbgooobooboobgoobobooboobobobobo0ODbDNADODDODOO0O0ODO

oo
D000 OO0 OO0 iiiiiiiiiiiiieieieerreeeieeeeesesneenens O OO0 i ivOo OO
O e AT I SRS VIO O e ix 0O
L e Xl O O O e XVIH O OO OO i 1110
L e 1120000 e 3000 D000 i 521
MTBEOBTEXOUODOOOOOOO e 522000000000000 . 10230000000
OO0000 i, 1424000000000000 . 1625MTBEOBTEX OO OODOO
[ 1826 000000000000 e, 212700000000000D000DOO0DOODOO
00..25280 0000000 e 000 00000 e 423100000000
O e 44320000000 e, 513300000000 e 63000 O
OO0O0D0 e, 70410000 e 70420 0000000000000000O
[ 76430 0000000000000 OOO0O0O0O0O...... 1174400000000 e 1240
OO0 OO0O00O0 e 1315100 e 1315200 i 1320
OO0 et WB4A00ADO000D0O00000000 . 15400B0000
O e 158000 02810 000000000000 0O00OO0O0O 4103-1000000000 43

032-1000000000000000053032200000000000000005803.230000000O 61
033-100000000000 63033-2SSCPUU 6704.1-10000000OMTBEDBTEXHDOODODOO 7104.1-2
Oo0oOooOoOoOMTBEDOBTEXODODODOODO 7304130 000000000000 0MTBEOBTEXDODOODOOO 75
O42-1@~cCO0000CO000OD0OO0O00ODOOO0O 7804220000000 00000000DOOOODOOO
OO00000 81042300 000000000000ODOO0OO 820424000000000Benzenel00CO@CO
Oo0O0)puobOooooboonbooeob4250000000O00BenzeneD 00O OODOO)OOODOODOOOOD
0426000000000 TolueneDODODOO@UODOODO)DOOOODOOOOCNIO4270000DOOO
OTolueneD OO DO OOODO)NMUOOOODOODOODOOCNIO42800000000O0OEthylbenzened 00O O (O
O000)D0D000000OD0 2042900000000 0OEthylbenzene0000OCOOOD)DOOCOODOOO
000 92042- 1000000000 pxylere00000O@COOOD)OOODOODOOODOOCBO42110000000



OOpxyleneDOOOO@OOOOOD)I0OO0OO0OO0O0OD0OOOO0O0 930421200 0000000MTBE+BTEXODOOO
O@OO000)000D0O0000DD 94042-13000000000MTBE+BTEXOODDOO@OOOO)IODOOOO
0000009404240 00000000MTBEDODOODM@COODOO)MODOODOOODOO 101042150000
O0O0O0OMTBED OODOO(OUODOO)IDODOODOOODOOO0ODOO 101042 16000000000Benzened OO0
0@Oo0DOO00)@OO00D0O00DbO0OD 102042-17000000000Benzenel 0000 OO0 DOODODOODOO
0000 1020421800 0000000 TolueneDOOODO@MOODO)MODOODOOODOO 103042190000
OCOOOOTolueneDOOOO@OOOD)IODOOOODOODOOODO 10304.2200000000£00 Ethylbenzened O
OO0O0@EOODOO)pooDoOooO0noD 104042210 00000000Ethylbenzene0 00 0O@COOOD)ODOODO
OO0000000104042-2000000000pxylene0 0000 O0O0OOCO)NDOCOCOOODCOOOO 10504.2-23
OO000O0OOOpxyleneDOOOO0@UOODO)OOOO0OODOOOOODO 105042-24000000000
OMTBE+BTEXO OUOODO(IOOCO)DOOODOOCOOOD 10604.2-25000000000MTBE+BTEXO O OO
O(COCoOO0)pUooooooOoDooog 6042260 00000000MTBECOOODOOOODOOOODOO
0000 11304227000 000000MTBED0O0DOOCO0OODOCOOODOOOOODOOOODO 11304.2-2800
OO0000O0OBenzenel 0 OOOOODODOOOODOOCOOODOCOOO 11404229000000000OBenzened 00O
00000000000 000000000 114042300 00000000 TolueneD OO OOOOOOODOOOOO
000000 115042310 00000000 TolueneD O OOODOOOOODOOOOODOOOODDOO 11504.2-32
OO0000O0O0OOMTBE+BTEXO OO OOODOOO OOOODOOOODOOO 11604233 00000000
OMTBE+BTEXO OO ODOOOOODOOOOODOOOODOOOO 116043-1000000000000000O00O0O
OO00000O000OoogooosscPOdOOO@EOPCR-SSCPOO0ODOODOOMOODOOOOODOODOOODOO
12104320000000000000000000D00O000DO0O0OODOOOODOOOSsSCPOODOOO()
OPCR-SSCPOO0ODOOODOOMMIOODOODOODDODDOOD 122000 0221 1000000000000 0O0O 8
021-2MTBEOBTEXOD OO OO 9025-1MTBEOBTEXU OO DD D DOOOOO 22027- 10000000000
ooooooo 3027200 00000000000 3303.1-1000000 4503.1-200000000000 45
0313007 OO0I0D0 4603.1-4PCROSSCPOODOOODO 4603.1-50000000000000O 4703.1-60000
OO0000000049031-700000000000O0DOO0O0OOOOGS0O32-10000000 6003.220000
OO0000O0O00bOO0o0o0obDOoOoOODe1lds3s31PCROODOO 6503.3-2PCROOOODO 6503.3-3sscPOODOO
67 03.3-4SSCPO 0O (Loadingdye)D 0000 68042- 1000 000000C000DOCOOODOOOODOOOOO 8
04220 00MTBEOBTEX) DO OODOO(EOOOO)OUOODOO 87r04230 00000000000 0O0OODOO
O@COO0OO0)w28704230000000000C000DOCO0OO@EUDDODO)N2/28804.2-40000000000
0000000000 0@EOOuD)snD425000MTBEOBTEX) OO0 O0O0O@EUODOO)OOOONO 980
42600 00000D0CU0O0OODOQCO0ODODO@EOOOO)042700000000C00ODOOUODOOOOO
00000)10004-2-8000(MTBELUBTEX) D 00000 +0 0000 0O0O0OOD) 000000 109042900000
O0000o0oOdU0oOOooO0UooO+0000@EOoOOonD)@pooo@Mwilo0429000000000DOOOODOO
OO0+0000@OO00O)p0OO0E/2111042- 100 0000000000000 000O0O0O00DOO+0000(C
OO000)@jo0 112043 100000000000000 121043200000000000000 12304.4-1
MTBED (Pseudomonas aeruginosa YAMT521)00 Pseudomonas aeruginosa ATCC 278530 0 O O O O 126 O 4.4-2 Benzene

O (Ralstonia sp. YABEA411)[1 Ralstonia sp. P-100 0 O O O O 127 O 4.4-3 Toluene (Pseudomonas sp. YATO411)

O Pseudomonas sp. PH10 0O O O O O 128 O 4.4-4 EthylbenzenO (Pseudomonas putida YABE411)O Pseudomonas putidal O O
0 0 O (1/2) 129 O 4.4-4 Ethylbenzened (Pseudomonas putida YABE411)O Pseudomonas putidal 0O 0 O O O (2/2) 130

goon

0000100000000 O0www.epagov.twd 2000000000409 00000000O0O000O3.00000000O0O0OO
0o 0000D0CO00DOOO00O0O0ODOOO00DOCO00DOODOOO02r0DDO00DOO0OO0OD 400004 OD-00DOO
0000000000000 0O00 0000000000 0DOO000O0O000DODO00DODO0O0S 00000000/ (2002

OMTBEOOODOOOOOOOOODDO ODOO0OODOOOOODOOO0ODODOOeO00OO00OO0DOOORY)ODODDOODOODODOOO
Oo00oO0OC000o00oO0oooooooooovooooEeoy)OBTEXODDODODOODOODOODOODOODOODOODO ODOODOOOOOOO
gooOoOoOoOoOoOoOoOspoOOOEOODOOODODOODOODOODOOOODOODOOD O00000O0000OO0OOOOO Lo
000000000 @99 000000OOBTEXODO 00 ODODODOOOOOOOOOOOOOOOOOO 10.0000(19990 0
goooMTBECCOCOCOOCOO)@UOOUOODOOOOOOOOOODO4 00120 1100000000003 0000000

OMTBEOOOOOO OOOODOOOD1000000000O000000 120000000g@oo)ooooooooooooo
00000 0000000000000 o0oo0o0ooo0o0D oooooooOoOOOOODO BOOOOOOOO(2002)
gboboooooooboobobobooo ooooooboboboboboooboooobobobol4obobobooobooon



0000003 DETBEODMTBEO TAMED OO ODOODOODOODOOO2800000000000 1.0000000000000O0
00000O00oOooOoEoo3 D0 OMTBEODOODOODOODOODODOODOODOODOODOODOO ODOOOOOOODOOODO 1e.00000O
0000000000000 0DOo3)IMTBEOD DODOODOOODOODOODOODOODODOOOOOOODOODO 17.000 0 (2005)
Jodo0oooooOoOMTBEOBTEXODODOODD 00000000 oooooooooooooboobobo ooooo 18.000
0004 0OMTBEOOOOODOODOODOODODODOOO ODOOOODOODODODODOOOOOODOODODNO 19.0000(2002)
000000000000 DO00000000 0000000000000 0D0000DO00DO00O000 00 20.0000(2004)0
Jdddddoooooooooooooooo bobooobooodoodddd0ooooooooooooooo 220000040

O (USEPA)www.epa.govll 22.0 000 0000R002D 0000000 0O0O0ODOODOO0O0O0O ODO0OOOOODODOODOOOOOO
0000000 23.00000000(003)00000000(Odontotermes formosanus) 1 000000000000 O0O0OO0OOO0O
0000000000000 2000000000199 0000000OVOCsO0000ODO 0o0onoonooonoooooon
000000000 26.00000000@R0DOO0000000000000000 ODO0027r000000000O0O00O 26.000
0000000000000 ((00QUUOPCR-DGGELN D IDD OO0 ODDODODODOOOOOODODODODODOOOO ODOOOO
oooodooooooor0oo@eee) 0000000000000 o0oo0 ooboooooooooooooooo
0020000000000 0000000000O@IOLHDOOCOOO OO0O(PAHs) D0DO0OO0OOODOOOOOOOOOOO
O00,0000000000000000000ONo.6~210000 2.0 000000000000 0OO00OROQLODOODOOOOO
O0bOOoooooooO MIBEOOOOOODOODOODODOO ODOUOOOOODODOODOOD .0O0b00Roobooooon
o00000o0o0obO0obd0b0odbob0oU0oOO0obOO0bODO0bOO0bDUObOO00OO0U0OOOoDODUObDOoO ODOOobDObO 3.1 ODO0DbDOgEoo3 oo
000000000 0O0DbO0bOO0bOO00bO000O00O0ODO0ODO0DO0ObO0O00O0OD ROODOOOOOOEO3DODOODOOOO
0000000000 00O0DO0ODO00O000O00O0DO0DO0ODO0ObO0O0O0O0DO BOOOOEO3DO16SIDNADODOODOODOO
0000000 0000000 0DO0DO0DO00O000O00O0ODO0O0 40000RY)IDODODOOOD4-000000000
0000000000000 DO0DbO0bO000 BbOoOOoOEOADODOODDOODOODOODOODOODODOODOOOOODOOOOO
000000 3wOo000RUOOODODOOO0O0O0O0O0O0NDO0ODO0ODO0ODODO0O ObOO0bDObOOoDOoDOOoDOOooDOooD r.00o0OonOO
000000000000 DO0DO00000O000 000000 0bO000E3 D OO0 ODOODOOEISsHODODODOOooOOo
000000000000 DO000000 0003800000000 00O000O(AYI0ODO0ODO0ODO00O0DO000 O0O0O0OOO
0001000300119-1230 30.0000o05) I 0000000000 0ODOODOODOOODOOO/00000000000000
0000000000000 OO0 4000000000R00)D0CO0O0ODOODO0ODOO0ODOODOODOOODOODOODOOOOOOO
00o0oooogomng 4100002005 OMTBEOBTEXD O DODODOODOOOOODO ODO0OODOODODODOOOOOOO
0000 4200000000RQ3UIDODDOOO-000DNADODOO DO0OOODOODODODODOOOOOOOOODOODn
00 0000oo0oooo400000000@oo)ybo0o0oodododbodbooo0 ooooooooooooooooo
ooo0odooo440.0000000000@001DOOO0OO0ODO0OOODOD ODO0DOODODOO0OOUOOODODODODOODOoOoOooOoOg
0000000000 4000000500000 0000000000DOD0ODO0ODO0O0 DOOOOOODODODODODODOOOOOO
00000046.000000001997)000PCR-SSCPOOUOORhNOODOO OD00OD0OODODOOOOOOOOOODO 47.000
0000d0RoUOIDODODODOU0OUOODNDO 000000000000 OoO0oOOD48.0000(20050000000
00bOo0oOoO0o0obOO0o0bOo0o0 oobOoOooobOO0o0obOoooDbOo0boObOoo0bOOo0oD Q0000000 bOoooDoOoooDoo
goO0@oo30b0db0O0bO0b0b0bOobO00O00ObO0bO0ODO0bO0ObDObO bos0Ob0ODbUObOobObOUOOOoDOn
groo3) 00000 0ODOODOPANOODODOOOODOODOODODOD280000 O0DO0O0OOOBIODODOOOODOODO
Og0@oo3h) 000 0D00D0OD0ODO0 Dpetoned 0000002000000 0000620000000000000000
00000000003 DODOODOOD0OODOODOODOODO0ODbOO-2002000280 000000000 BR3.0000000O03
000000003 IDODODb0O0O0 Ob000O000ODOdO200000000000bMOO0D00R3ODOOODOONO
0000000000 DO0DO0 0bO0bOO00O000O0DO0DO0DO0DO0O0O0O0ODOO0ODOODOO OooOss.0000 (20030
OPCR-DGGEODODODODODODODODOD DODOOOOODOODODOODOODODOODOODOODOOS.0000(2000000
00000000 Aspergillusterreus 00 lovastatin 0 00 0000000000000 O0OOODOODOO O0OGS7.0000(0050000
dddddooooooooooooo obboobooooo0.0ooooooooooboobObObOb dddooooooooooo
goOossdodoE4)D 0000000000000 0N00N0O0OD00OD0 D000 DO0ODOO0ODOO00ODO0ODOOoDOoDOoDODOoOoOooOn
0005.000000000000000000(MSDS) http://www.epa.gov.tw/J/toxic/0 O O O /160-01.doc O OO O 1.Amann,
R. I., W. Ludwig, and K. H. Schliefer, (1995) “ Phylogenetic identification and in situ dectection of individual microbial cells without cultivation,”
Microbiological Reviews, 59: 143-169. 2.Bano, N., and J. T. Hollibaugh, (2000) “ Diversity and distribution of DNA sequences with affinity to
ammonia-oxidizing bacteria of the B subdivion of the class Proteobacteria in the arctic ocean,” Applied and Environmental Microbiology, 66:
1960-1969. 3.Bassam, B. J., G. Caetano-Anolles, and P. M. Gresshoff, (1991) “ Fast and sensitive silver staining of DNA in polyacrylamide gels,”
Anal Biochem, 196: 80-83. 4.Balcke, G. U., L. P. Turunen, R. Geyer, and D. F. Wenderoth, (2004) “ Chlorobenzene biodegradation under
consecutive aerobic- anaerobic conditions,” FEMS Microbiology Ecology, 49: 109-120. 5.Backman, J. S. K., H. Anna, C. T. Christoph, and L.
Per-Eric, (2003) “ Liming induces growth of a diveres flora of ammonia-oxidising bacteria in acid spruce forest soil as determined by SSCP and
DGGE,” Soil Biology O Biochemistry, 35: 1337-1347. 6.Bedient, P. B., H. S. Rifai, and C. J. Newell, (1999) “* Ground Water Contamination —



Transport and Remediation. PTR Prentice-Hall,” Inc., New Jersey, 604. 7.Bielefeldt, A. R., and H. D. Stensel, (1999) “ Modeling competitive
inhibition effects during biodegradeation of BTEX mixtures,” Water Research, 33: 707-714. 8.Bowman, L., and E. Geiger, (1984)

“ Optimization of fermentation conditions of alcohol production,” Biotechnol Bioeng, 26: 1492-1497. 9.Briglia, M., R. I. L. Eggen, de. VVos, W.
M. Van, and J. D. Elsas, (1996) “ Rapid and sensitive method for the detection of Mycrobacterium chlorophenolicum PCP-1 in soil based on 16S
rRNA gene targeted PCR,” Applied and Environmental Microbiology, 62: 1478-1480. 10.Burgmann, H., M.Pesaro, F. Widmer, and J. Zeyer,
(2001) “ A strategy for optimizing quality and quantity of DNA extracted from soil,” J. Microbiol Methods, 45: 7-20. 11.Chen, S. L., (1981)

“ Optimization of batch alcoholic fermentation of glucose syrup substrate,” Biotechnol Bioeng, 23: 1827-1836. 12.Cheynier, V., M. Feinberg, C.
Chararas, and C. Ducauze, (1983) “ Application of response surface methodology to evaluation of bioconversion experimental conditions,”
Applied and Environmental Microbiology, 45: 634-639. 13.Cha, G. C., and N. Tatsuya, (1997) “ Effect of rapid temperature change and HRT on
anaerobic acidogenesis,” Water Science and Technology, 36: 247-253. 14.Chapman, D. W., B. T. Byerley, D. J. Symth, R. D. Wilson, and D. M
Mackay, (1997) “ Semi-passive oxygen release barrier for enhancement ofintrinsic bioremediation,” In Situ and On-Site bioremediation, Battelle
Press, Columbus Ohio, 4: 209-214. 15.Duarte, G. F., A. S Rosado, L. Seldin, A. de, and J. D. van Elsas, (2001) “ Analysis of bacterial community
structure in sulfurous-oil-containing soils and detection of species carrying dibenzothiophene desulfurization(dsz) gene,” Applied and
Environmental Microbiology, 67: 1052-1062. 16.Eweis J., E. D. Schroeder, K. S. Chang, R. Morton, and R. Caballerp, (1998) “ Meeting the
challenge of MTBE biodegradation,” Presented of the 90th annual meeting and exhibition, Air and Waste Management Association, Toronto,
Ontario, Canada, June 8-13. 17.Ferguson, R. L., E. N. Buckley, and A. V. Palumbo, (1984) “ Response of marine bacterioplankton to differential
filtration and confinement,” Applied and Environmental Microbiology, 47: 49-55. 18.Fujiwara Y., T. Kinoshita, H. Stao, and I. Kojima, (1984)

“ Biodegradation and bioconcentration of alkylethers,” Yukagaku Japan oil chemists' society, 33: 111-115. 19.Futamata, H., S. Harayama, and
K. Watanabe, (2001) “ Diversity in kinetics of trichloroethylene-degrading activities exhibited by phenol-degrading bacteria,” Applied and
Environmental Microbiology, 55: 248-253. 20.Francois, A., H. Mathis, D. Godefroy, P. Piveteau, F. Fayolle, and F. Monot, (2002)

“ Biodegradation of Methy tert-Butyl Ether and Other Fuel Oxygenates by a New Strain, Mycobacterium austroafricanum IFP 2010,” Applied
and Environmental Microbiology, 68: 2754-2762. 21.Foucher, S., B. F. Brunet, P. d'Hugues, M. Clarens, J. J. Godon, and D. Morin, (2003)

“ Evolution of the bacterial population the batch bioleaching of a cobaltiferous pyrite in a suspended-solids bubble column and comparison with a
mechanically agitated reactor,” Hydrometallurgy, 71: 5-12. 22.Gandhi, S., B-T. Oh, J. L. Schnoor, and P. J. J. Alvarez, (2002) “ Degradation of
TCE, Cr(VI), sulfate, and nitrate mixtures by granular iron in flow-through columns under different microbial conditions,” Water Research, 36:
1973-1982. 23.Gich, F., G. J. Garcia, and J. Overmann, (2001) “ Previously unknown and phylogenetically diverse members of the green
nonsulfur bacteria are indigenous to freshwater lakes,” Arch Microbiol, 177: 1-10. 24.Greenberg, M. M., (1997) “ The central nervous system
and exposure to toluene: A risk characterization,” Environmental Research, 72: 1-7. 25.Griffiths, B. S., K. Ritz, N. Ebblewhite, and G. Dobson,
(1999) “ Soil microbial community structure: Effects of substrate loading rates,” Soil Biology and Biochemistry, 31: 145-153. 26.Hamed, T. A., E.
Bayraktar, T. Mehmetoglu, and U. Mehmetoglu, (2003) “ Substrate interactions during the biodegradation of benzene, toluene and phenol
mixtures,” Process Biochemistry, 39: 27-35. 27.Hardison, L. K., S. S. Curry, L. M. Ciuffetti, and M. R. Hyman, (1997) “ Metabolism of diethyl
ether and cometabolism of methyl tert-butyl ether by a filamentous fungus, a Graphium sp,” Applied and Environmental Microbiology, 63:
3059-3067. 28.Head, I. M., J. R. Saunders, and R. W. Pickup, (1998) “ Microbial evolution, diversity and ecology: a decade of ribosomal RNA
analysis of uncultured microorganisms,” Microbial Ecology, 35: 1-21. 29.Hristova, K. R., C. M. Lutenegger, and K. M. Scow, (2001) “ Detection
and Quantification of Methy tert-Butyl Ether-Degrading Strain PM1 by Real-Time TagMan PCR,” Applied and Environmental Microbiology,
67: 5154-5160. 30.Hollibaugh, J. T., N. Bano, and H. W. Ducklow, (2002) “ Widespread distribution in Polar oceans of a 16S rRNA gene
sequence with affinity to Nitrosospira-like ammonia-oxidizing bacteria,” Applied and Environmental Microbiology, 68: 1478-1484.
31.Himmelblau, D. M., (1970) “ Process analysis by statistical methods,” John Wiley and Sons, New York, 230-292. 32.Humphries, S. E., V.
Gudnason, R. Whittall, and N. M. lan, (1997) “ Single-strand conformation polymorphism analysis with high throughput modifications, and its
use in mutation detection in familial hypercholesterolemia,” Clinical Chemistry, 43: 427-435. 33.Kataoka, N., A. Miya, and K. Kiriyama, (1997)
“ Studies on hydrogen production by continuous culture system of hydrogen producing anaerobic bacteria,” Proc. of the 8th International
Conference on anaerobic digestion, 2: 283-390. 34.Kao, C. M., S. C. Chen., J. Y. Wang, Y. L. Chen, and S. Z. Lee, (2003) “ Remediation of
PCE-contaminated aquifer by an in suit two-layer biobarrier: laboratory batch and column studies,” Water Research, 37: 27-38. 35.Kelly, D., and
R. Hendreson, (1999) “ Fate and Transport of Oxygen From Oxygen Release Compound,” In Situ Bioremediation of Petroleum Hydrocarbon
and Other Orgnic Compound, Battelle Press, Columbus, Ohio, 301-306. 36.Kutty, R., H. J. Purohit, and P. Khanna, (2000) “ Isolation and
characterization of a Pseudomonas sp. strain PH1 utilizing meta- aminophenol,” Canadian Journal of Microbiology, 46: 211-217. 37.Kozdroj, J.,
and J. D. V. Elsas, (2000) “ Respone of the bacterial community to root exudates in soil polluted with heavy metals assessed by molecular and
cultural approaches,” Soil Biology and Biochemistry, 32: 1405-1417. 38.Kozdroj, J., and J. D. V. Elsas, (2001) “ Structure diversity of microbial
communities in arable soils of a heavily industrialized area determined by PCR-DGGE fingerprinting and FAME profiling,” Applied Soil Ecology,
17: 31-42. 39.Kharoune, M., A. Pauss, and J. M. Lebeault, (2001) “ Aerobic biodegradation of an oxygenates mixture: ETBE, MTBE and TAME
in an upflow fixed-bed reactor,” Water Research, 35: 1665-1674. 40.LaPara, T. M., C. H. Nakatsu, L. M. Pantea, and J. E. Alleman, (2002)

“ Stability of the bacterial communities supported by a seven-stage biological processs treating pharmaceutical wastewater as revealed by
PCR-DGGE,” Water Research, 36: 638-646. 41.Lee, D. H., Y. G. Zo, and S. J. Kim, (1996) “ Nonradioactive method to study genetic profiles



of natural bacterial communities by PCR single-strand-conformation polymorphism,” A Applied and Environmental Microbiology, 62:
3112-3120. 42.Lin, C. Y., and C. H. Lay, (2004) “* Carbon/nitrogen-ratio effect on fermentative hydrogen production by mixed microflora,”
International Journal of Hydrogen Energy, 29: 41-45. 43.Maidak, B. L., N. Larsen, M. J. McCaughey, R. Overbeek, G. J. Olsen, K. Fogel, J.
Blandy, and C. R. Woese, (1994) “ The ribosomal database project,” Nucleic Acids Research, 22: 3485-3487. 44.Mackay, D. M., R. D. Wilson,
K. M. Scow, M. D. Einarson, B. Fowler, and I. A. Wood, (2001) “ In situ remediation of MTBE at VVandenberg Air Force Base, California,”
Contam. Soil Sediment Water Spring special issue, 43-46. 45.Mesarcha, M. B., C. H. Nakatsub, and L. Niesa, (2004) “ Bench-scale and field-scale
evaluation of catechol 2,3-dioxygenase specific primers for monitoring BT X bioremediation,” Water Research, 38: 1281-1288. 46.Mo, K., C. O.
Lora, A. E. Wanken, M. Javanmardian, N. Yang, and C. F. Kulpa, (1999) “ Biodegradation of ethyl tert-Butyl Ether by pure bacterial cultures,”
Applied and Environmental Microbiology, 47: 69-72. 47.Morgenroth. E., E. D. Schroeder., D. P. Y. Chang, and K. M. Scow, (1996) “ Nutrient
limitation in a compost biofilter degrading,” J Air Waste Manage Assoc, 46: 300-8. 48.Mohan, S. V., N. C. Rao, K. K. Prasad, and P. N. Sarma,
(2005) “ Bioaugmentation of an anaerobic sequencing batch biofilm reactor(AnSBBR) with immobilized sulphate reducing bacteria (SRB) for the
treatment of sulphate bearing chemical wastewater,” Process Biochemistry, 40: 2849-2857. 49.Muehlberger, E., W. Harris, and P. Hicks, (1997)

“ In Situ Biosparging of aLarge Scale Dissolved Petroleum Hydrocarbon Plume at a Southwest Lumber Mill,” Technical Association for the
Worldwide Pulp, Paper, and Converting Industry, (TAPPI), 1: 95~101. 50.Moresi, M., A. Colicchio, and F Sansovini,. (1980) “ Optimization of
whey fermentation in a jar fermenter,” Eur. J. Applied and Environmental Microbiology, 9: 173-183. 51.Nakamura, D. N., (1994) “ MTBE, still
the best choice,” Hydrocarbon Processing, 73: 17. 52.Neefs, J. M., Y. V. Peer, P. Rijk, S. Chapelle, and R. Wachter, (1993) “ Compilation of
small ribosomal subunit RNA structures,” Nucleic Acids Research, 21: 3025-3049. 53.Orita, M., H. H. lwahana, K. H. Kanazawa, and T.
Sekiya, (1989) “ Detection of polymorphisms of human DNA by gel electrophoresis as single-strand conformation polymorphisms,” Proceedings
of the National Academy of Sciences, 86: 2766-2770. 54.0h, J-1., S-H. Lee, and K. Yamamoto, (2004) “ Relationship between molar volume and
rejection of arsenic species in groundwater by low-pressure nanofiltration process,” Journal of Membrane Science, 234: 167-175. 55.Park, K.,
(1999) “ Biodegradation of the fuel oxygenate, methyl tert-butyl ether(MTBE), and treatment of MTBE contaminated ground water in laboratory
scale reactors” . 56.Quana, X., H. Shi, H. Liu, P. Lv, and Y. Qian, (2004) “ Enhancement of 2,4-dichlorophenol degradation in conventional
activated sludge systems bioaugmented with mixed special culture,” Water Research, 38: 245-253. 57.Qu, Y., J. Zhou, J. Wang, X. Fu, and L.
Xing, (2005) “ Microbial community dynamics in bioaugmented sequencing batch reactors for bromoamine acid remova,” FEMS Microbiology
Letters, 246: 143-149. 58.Ritz, K., and B. S. Griffiths, (1994) “ Potential application of a community hybridization technique for assessing change
in the population structure of soil microbial communities,” Soil Biology and Biochemistry, 26: 963-971. 59.Renellaa, G., M. Mench, A.
Gelsomino, L. Landi, and P. Nannipieri, (2005) “ Functional activity and microbial community structure in soils amended with bimetallic sludges,
" Soil Biology & Biochemistry, 37: 1498-1506. 60.Rosado, A. S., L. Seldin, A. C. Wolters, E. van, D. J., (1996) “ Quantitative 16S rDNA-targeted
polymerase chain reaction and oligonucleotide hybridization for the detection of Paenibacillus azotofixans in soil and the wheat rhizosphere,”
FEMS Microbiol Ecol, 19: 153-164. 61.Ruberto, L., S. C. Vazquez, and W. P. M. Cormack, (2003) “ Effectiveness of the natural bacterial fora,
biostimulation and bioaugmentation on the bioremediation of a hydrocarbon contaminated Antarctic soil,” International Biodeterioration &
Biodegradation, 52: 115-125. 62.Salanitro, J. P., L. A. Diaz, M. P. Williams, and H. L. Wisniewski, (1994) “ Isolation of a bacterial culture that
degrades methyl t-butyl ether,” Applied and Environmental Microbiology, 60: 2593-2596. 63.Sambrook, J., D. W. Russell, and J. Sambrook,
(2001) “ Molecular cloning: a laboratory manual,” 3rd ed. Cold Spring Harbor Laboratory, Cold Spring Harbor. 64.Saarijarvi, K., P. Virkajarvi
, H. Heinonen-Tanski, and I. Taipalinen (2004)“ N and P leaching and microbial contamination from intensively managed pasture and cut sward
on sandy soil in Finland,” Agriculture, Ecosystems and Environment, 104: 621-630. 65.Schirmer, M., Butler, and J. Barbara, (2003)“ Laboratory
evidence of MTBE biodegradation in Borden aquifer material,” Contaminant Hydrology, 60: 229-249. 66.Schwieger, F., and C. C. Tebbe, (1998)
“ A new approach to utilize PCR-single-strand-conformation polymorphism for 16S rRNA gene-based microbial community analysis,” Applied
and Environmental Microbiology, 64: 4870-4876. 67.Selenska, S., and W. Klingmuller, (1991) “ DNA recovery and direct detection of Tn5
sequences from soil,” Lett Appl Microb, 13: 21-24. 68.Selvaratnam, S., B. A. Schoedel, B. L. McFarland, and C. F. Kulpa, (1995) “ Application
of reverse transcriptase PCR for monitoring expression of the catabolic dmpN gene in a phenol-degradation sequencing batch reactor,” Applied
and Environmental Microbiology, 61: 3981-3985. 69.Stocking, A. J., R. A. Deeb, A. E. Flores, W. Stringfellow, J. Talley, R.Brownell, and M. C.
Kavanaugh, (2000) “ Bioremediation of MTBE: a review from a practical perspective,” Biodegradation, 11: 187-201. 70.Stach, J. E. M., S.
Bathe, J. P. Clapp, and R. G. Burns, (2001) “© PCR-SSCP compareson of 16S rDNA sequence diversity in soil DNA obtained using different
isolateion and purifyication methods,” FEMS Microbiology Ecology, 36: 139-151. 71.Smith, F. L., M. T. Suidan, G. A. Sorial, P. Biswas, and R.
C. Brenner, (1994) “ Trickle-bed biofilter performance: biomass control and N-nutrient effects,” In Proceedings of the Water Environment
Federations 67th Annual Confer-ence and Exposition WEF, Alexandria, VA, 11: 553-564. 72.Somsamak, P., R. M. Cowan, and M. M. Haggblom,
(2001) “ Anaerobic biotransformation of fuel oxygenates under sulfate-reducing conditions,” FEMS Microbiology Ecology, 37: 259-264. 73.Song.
J.,J. Ramirez., and K. A. Kinney, (2003) “ Nitrogen utilization in a vapor-phase biofilter,” Water Research, 37: 4497-4505. 74.Staley, J. T., and
A. Konopka, (1985) “ Measurement of in situ activities of nonphotosynthetic microorganisms in aquatic and terrestrial habitats,” Annual Review
of Microbiology, 39: 321-346. 75.Steffan, R. J., K. Mcclay, S. Vainberg, C. W. Condee, and D. Zhang, (1997) “ Biodegradation of the gasoline
oxygenates methyl tert-butyl ether, ethyl tert-butyl ether, and tert-amyl methyl ether by propane-oxidizing bacteria,” Applied and Environmental
Microbiology, 63: 4216-4222. 76.Suflita, J. M., and M. R. Mormille, (1993) “ Anaerobic biodegradation of known and potential gasoline



oxygenates in the terrestrial subsurface,” Environmental Science and Technology, 27: 976-978. 77.Suthersan, S. S., (1996) “ Remediation
engineering design concepts,” CRC Press, Inc. 78.Sperry, K. L., and C. Stanley, (2000)* Field Trial of Biosparging with Oxygen for
Bioremediation of VVolatile Organic Compounds,” Land Contamination and Reclamation, 8: 367~374. 79.Spinnler, G. E., J. P. Salanitro, P. M.
Manner, and K. A. Lyons, (2001) “ Enhanced bioremediation of MTBE at retail gas stations,” Contaminated Soil Sediment and Water Special
Oxygenated Fuel Edition, 47-49. 80.Silva, M. L. B. Da, and P. J. J. Alvarez, (2004) “ Enhanced anaerobic biodegradation of
benzene-toluene-ethylbenzene-xylene-ethanol mixtures in bioaugmented aquifer columns,”  Applied and Environmental Microbiology, 70:
4720-4726. 81.Tebbe, C. C., and W. Vahjen., (1993) “ Interference of humic acid and DNA extracted directly from soil in detection and
transformation of recombinant DNA from bacteria and a yeast,” Applied and Environmental Microbiology, 59: 2657-2665. 82.Teske, A., C.
Wawer, G. Muyzer, and N. B. Ramsing, (1996) “ Distribution of sulfate-reducing bacteria in a stratified fjord (Mariager Fjord, Denmark) as
evaluated by most-probable- number counts and denaturing gradient gel electrophoresis of PCR-amplified ribosomal DNA fragments,” Applied
and Environmental Microbiology, 62: 1405-1415. 83.Trindade, P. O. V., L.G. Sobral, A. C. L. Rizzo, S. G. F. Leite, and A. U. Soriano, (2005)

“ Bioremediation of a weathered and a recently oil-contaminated soils from Brazil: a comparison study,” Chemosphere, 58: 515-522. 84.Torsvik,
V., Salte, K, SOrheim, R, GoksOyr, and J., (1990a) “ Comparison of phenotypic diversity and DNA heterogeneity in a population of soil bacteria,
" Applied and Environmental Microbiology, 56: 776-781. 85.Torsvik, V., GoksOyr, J, Daae, and F. L, (1990b) “ High diversity in DNA of soil
bacteria,” Applied and Environmental Microbiology, 56: 782-787. 86.Tsai, Y., and H. B. Olson, (1992) “ Detection of low numbers of bacterial
cells in soils and sediments by polymerase chain reaction,” Applied and Environmental Microbiology, 58: 754-757. 87.Tsai, Y., and H. B. Olson,
(1992) “ Detection of low numbers of bacterial cells in soils andsediments by polymerase chain reaction,” Applied and Environmental
Microbiology, 58: 754-757. 88.Ueno, Y., S. Haruta, M. Ishii, and Y. lgarashi, (2001) “ Microbial community in anaerobic hydrogen-producing
microflora enriched from sludge compost,” Applied and Environmental Microbiology, 57: 555-562. 89.van E., J. D., V. Mantynen, and A. C.
Wolters, (1997a) “ Soil DNA extraction and assessment of the fate of Mycrobacterium chlorophenolicum strain PCR-1 in different soils by 16Sr
ibosomal RNA gene sequence based most-probable-number PCR and immunofluorescence,” Biol Fertil Soils, 24: 188-195. 90.van E., J. D., J. T.
Trevors, and M. H. E. Wellington, (1997b) “ Modern Soil Microbiology,Marcel Dekker,” New York. 91.Volossiouk, T., E. J. Robb, and R. N.
Nazar, (1995) “ Direct DNA Extraction for PCR-Mediated Assays of Soil Organisms,” Applipe and Environmental Microbiology, 61: 3972-3976.
92.Wang, Y. S., C. Y. Wen, T. C. Chiu, and J. H. Yen, (2004) “ Effect of fungicide iprodione on soil bacterial community,” Ecotoxicology and
Environmental Safety, 59: 127-132. 93.Ward, D. M., R. Weller, and M. M. Bateson, (1990) “ 16S rRNA sequences reveal numerous uncultured
microorganisms in a natural community,” Nature, 345: 63-65. 94.Wagner, M., R. Amann, H. Lemmer, and K. H. Schleifer, (1993) “ Probing
activated sludge with oligonucleotides specific for proteobacteria: inadequacy of culture-dependent methods for describing microbial community
structure,” Applied and Environmental Microbiology, 59: 1520-1525. 95.Wagner, M., B. Assmus, A. Hartmann, P. Hutzler, and R. Amann,
(1994) “ Insitu analysis of microbial consortia in activated sludge using fluorescently labelled, rRNA-targeted oligonucleotide probes and confocal
scanning laser microscopy,” Journal of Microscopy, 176: 181-187. 96.Wilderer, P. A., (1995) “ Technology of Membrane Biofilm Reactors
Operated Under Periodically Changing Process Conditions,” War Sci Tech, 31: 173-181. 97.Wilson, R. D., D. M. Mackay, and K. M. Scow,
(2002) “ Insitu MTBE biodegradation supported by diffusive oxygen release,” Environment Science Technology, 36: 190-199. 98.Yeh, C. K.,
and J. T. Novak, (1995) “ The effect of hydrogen peroxide on the degradation of methyl and ethyl tert-butyl ether in soils,” Water Environmental
Research, 67: 828-834. 99.Zertuche, L., and R. R. Zall,(1985) “ Optimizing alcohol production from whey using computer technology,”
Biotechnol Bioeng, 27: 547-554. 100.Zhou, J., M. A. Bruns, and M. J. Tiedje, (1996) “* DNA Recovery from Soils of Diverse Composition,”
Applied and Environmental Microbiology, 62: 316-322. 101.Zhang, W. X., and E. J. Bouwer, (1997) “ Biodegradation of benzene, toulene and
naphthalene in soil water slurry microcosm. Biodegradation,” 8: 167-175. 102.Zhuang, W. Q., J-H. Tay, S. Yi, and S. T-L. Tay, (2005)

“ Microbial adaptation to biodegradeation of tert-butyl alcohol in a sequenceing batch reactor,” Journal of Biotechnology, 118: 45-53.
103.Zylstra, G. J., (1994) “ Molecular analysis of aromatic hydrocarbon degradation,” In Molecular Environmental Biology, ed. S. J. Garte.
Lewis Publishers, Boca Raton. 104.Zoeckler, J. R., M. A. Widdowson, and J. T. Novak, (2003) “ Aerobic biodegradation of methyl tert-butyl ether
in gasline-contaminated aquifer sediments,” journal of environmental engineering, July, 6429.



