gobobougboboobogobbooobooon
goougon

E-mail: 364810@mail.dyu.edu.tw

g
obooopbooooboobooooooooooobooooboobooooboz4DO24DCPOOODOODOODO
0z24-DO0O00O0O0O0O024-DO0O0O0O0OOOOO0ODOO0OOODODOOOOODOODOODOOODOODOODbOnDO
gbooobdz24-DOho0boboboobooobooboobooboobuooboobobooboobooe4aDUOnO
gboodz4DCPUbz24-DCPOUODODOODOODOD24-DODOOODOO0ODOODOO24-DOO0DOO24-Dep0
oo00oO0bo0obo0oooOobooogDo24-DOO)oz24DCPOO0)IbODO4-DCPUODOODOOOODOODOO
o0o00obooboooboobOoUooobooboooooboooobDOoboOoOz24DDON@m24-DCPOOODOODOO
oo boooboobobbooboz24-DhO00booboob24-DO0O0O0O0O0O0OO0ODLO0ODOODOOODOODO
0z24-DOO0O0O0ODOO24-DCPUODOODOOODOOODO0ODOODOODOOODOODOODODDODODOODO
z4-DCPOOO0ODO0ODODO24-DOOODOO0ODO0OOODOOODOODOODODDODODOODOODODO
oooobooboboboobooobooboooboo

oo00:0b0o0b0obb0ob0o0oboobuoboboboobo

oo
OO0 00 OO OO ittt sre e sbe e sre e sre e iilABSTRACTO O OOOOODOOOOOOOO
doodo.wvDOooooooboooooooooo.booboooood.wvo
TSP TR OPRRPPROPRPPN VI LI D ettt viii
I USRS xOOOOO11000O00oo0oooooooooooa
doodo.li12000000000000000000D000O00.213000000000000D0000O000O00O
0000.3000 0000 210000000000 0doooooon..042224-DO0O
O e 0o00d00odoD.Ods22124-DO0O00O0O0OO0O0OO0O........ do0ddogde22224-DOO0OO
O00000 e 72232A4-DO0OOOOM0 e 82324-DCPODOO........ oo

g.0o0boobgoobgob1223124-DCPODOOD0...O000.... gbogbgog1z223224-bDCcpPO0non.0on
gooobgno.nbi1823324-DCPO00DOO0DOOOODOOD. 0132400000, gooobooobgn
O00000.452500000000HPLCO High Performance Liquid Chromatographyd .0 00 O0OO0OO0O0ODOOO
0016000 000000000 310000 . oooobobobobooboaes2bobonoooooon
oboooboobgobbob.232100b00boboooboobobobo.Oob20322000b00o0ooooon
ooooo.o.. 22330000..... goboboo0obo0oboobonb.2434000000.. 000000000
00000O00.26000 00000 4100024-DO0O0O0O0O0O0O0O0O0O0O0OO(ANA)....... 2942000024-DO0OO
00000D0024-DCP(ANB)...3043000024-DCPOODOODODOOO (BNnB)........ 033440000000024-DCP
000 0024-D (BnA)...34 4500 T O O ceoiveeiriirieiese e 000000000000 DbOn
oooobooboboboobooobooo.o.39

gogno

1.00000b0oboob0bz4-DO00000D00DO0OOOLOOOOOOODOODODODbDOD20070 2000000DO0ODO0O0OO
0z4-000000000O00OO00O00ODO0ODOOD0ODOLOODOOOOO20010 3.0 0Db0DbOUOODOODODODUODODObDOO
gooboooooooooobbooobooOoobzo030 400000000DOOOODOODODOOOOODODDOOODOOOODO
OO00OO00OO0O0OOOO0OO020070 5.000000000000000000000000019940 6LeThanhNgaD OODOODOODOO
gooboooooooobobooobbo0ooooboboooDobOoOooo20090 7.EvaCYoung O24-DUOOOOOOODODO 80000
gooboooooooooobbooobob70 soooooooobobooobooooooooobooooobObUobbOooLDo
go0opo0z0050 10000000000 000O0000DO0O0OO0O0OODO0OODOOO20090 11.00D0000DOOODODOO
ooopboOoOoooeeoy 12000 0000000000000 0DOO00DO000ODOO0O0DOOODOOOObODOO0I999
wpBoOodbobobooboboooobobobobooboobooboboobOobOobobobooOobooboOobOo2006t 14000000



g00OO0OO0O0OOO0OOOOOOOOOOOOOOOOOOOOOOODOOOOOOOODOODO20050 W5.000000O0ODOODOOO
O00O00OO0O0OO0O0O0O0O00OOO0OO0O0O0O0OOOOOOOOODOOOO20050 1600000 OOOOOOOODOODODOODOODOOO
g00OO0O0OO0OO0OO0OOQ2003C 7000000000000 OOUOOOOOOOOOOOOOOOOOOOOOUODODOUODOLODOO
020110 18.0000000000OO0O0OODO VOOODOOOOOODOOOODOOOOOODO9840 20.00000ODO0ODODODODOO
OO0000O0000O0O00190 21.Wilson G.J. 0 M. T. SuidanO S. W. Maloneyd and R. C. Brennerm The biodegradation of 2, 4-D
industrial wastewater utilizing a pilot scale anaerobic GAC-FBR in Eastern Europe. Proceedings of WEFTEC 97 - 70th Annual Conference and
ExpositionO Chicago I11. Paper No. 9771004 (1997). 22.0ECDO “ Method 209. Activated Sludge. Respiration Inhibition Testd Adopted April 4
00 1984.” OECD Guidelines for Testing of Chemicalsd OECDO Parisd Franced 1987. 23.Don R. H. O A. J. Weightman H. J. Knackmuss

O and K. N. Timmis, Transposon mutagenesis and cloning analysis of the pathways for degradation of 2, 4-dichlorophenoxyacetic acid and
3-chlorobenzoate in Alcaligenes eutrophus JMP134 (pJP4). 161(1), 85-90 (1985). 24.Halter M. , 2, 4-D in the aquatic environment. Section Il in
Literature Reviews of Four Selected Herbicides: 2, 4-D, dichlobenil, diquat & endotall. R. Shearer and M. Halter, eds.(1980). 25.Aly O. M. and
Faust S. D. O Studies on the fate of 2, 4-D and ester derivatives in natural surface waters, Agric. Food Chem. 12(6): 541-546 (1964). 26.Andrew C.
H. and Harwood C. S. , Chemotaxis of Ralstonia eutropha JMP134 (pJP4) to the Herbicide 2, 4 -Dichlorophenoxyacetate, AEM. 68.2.968-972
(2002). 27.CCMEO 2,4-D. In: Canadian water quality guidelines. Ottawall Ontariol] Canadian Council of Ministers of the Environment (1995).
28.Crosby D. G. and H. O. Tutass, Photodecomposition of 2, 4- Dichlotoph-Enoxyacetic acid. J. Agr. Food Chem. 14(6): 596-599 (1996). 29.Filer
K. and Harker A.R. , Identification of the Inducing Agent of the 2, 4-Dichlorophenoxyacetic Acid Pathway Encoded by Plasmid pJP4. Journal of
Envir. Microbio. 63(1), 317-320 (1997). 30.Johnson W. G. ., Lavy T. L., and Gbur E.E. , Persistence of Triclopyr and 2, 4-D in Flooded and
Non-Flooded Soil. Journal of Environmental Quality, 24(3) pp493-497 (1995a). 31.J.0. Ka, W. E. Holben, and J. M. Tiedje, Genetic and
phenotypic diversity of 2, 4-dichlorophenoxyacetic acid (2, 4-D)-degrading bacteria isolated from 2, 4-D-treated field soils. Journal of Envir.
Microbiol. 60(4), 1106-1115 (1994). 32.Newby D. T., Gentry T. J., and Pepper I. L., Comparison of 2,4-Dichlorophenoxyacetic Acid
Degradation and Plasmid Transfer in Soil Resulting from Bioaugmentation with Two Different pJP4 Donors. Journal of Envir. Microbiol. 66,
3399-3407 (2000). 33.Que Hee S. S. and R. G. Sutherland The Phenoxyalkanic Herbicidesd Volume 1: Chemistryd Analysist] and
Environmental Pollution Press. Inc.0 Boca Ratond Florida p.319 (1981). 34.Top E. M., Maltseva O. V., and Forney L. J., Capture of a catabolic
plasmid that encodes only 2,4-dichlorophenoxyacetic acid: alpha-ketoglutaric acid dioxygenase (TfdA) by genetic complementation. Journal of
Envir. Microbiol. 62(7), 2470-2476 (1996).



