BIRES 053229

HRAEHEE
(BLEEEHRTORMYAFEREMET— 5 —R - BRER)

) o | BRTESCEMERERNA LR E RO

Eﬁ"ﬁ?ﬁ;;) ., |Development of On-Site Bioremediation Technology by Utilizing Microbial Ecosystem
’SEE hant cc | #)EUNT 2)THTHF HREARE s 2005 ~ 2006 £

(38 EF cB & EE HEFEE wr 2007 £

§% 0-YF cz Mor i kawa Masaak i RHEEL LimEXE
T s, | LAY - KPTARIBAH SN - 402

CNETICREFRENEZAMRI DS DARAMEMICOVWTERAENEATISD, REDFLRR
BTREEENMECEATRUILEAEDGN, TOELRERRELTEALHERAMEML LEMEDED
AEBREIRBTHLICENE T LMD, T, O CARAMEMEZEALROLEMEMEREICE
ABHEBICEHIOIMELFEL TV D, T TAMRRETIE., FRRGEOMEMERZEEL N EF
ALE-MAEMBREERNTOERIBEZRKE L=,

T, TRICRIEKRIBBEVEEALZROPBREEEMEDHREBEOETILERAST-, HOMRK
DT 4 —EILFAINTHERLLKBLRICBRAEKRDBMEY Watl) ZEALLSE. —BETT 1 —
EILFAILDH 64% DR EINT=A 27 BRIZIE Wat6 (XIFEFERM LT, TORITEELIEOMENES
BENAKESEILLT A ENBEINT, T NatG OFEICHE > TENT 2MEYHAIBRHE I,
DL 2FBICTOVWTHEHBEITHUILES, WFhE T —HELFT MU BERERESGN 21z, CORBEMND
WatG RBFEBDICE > T Mo DHENBOLEENMEESN-EDEEZ N, DEIC, FHEFRIEL
BT A—ELFALSRBEREZET IRVBZTECHEYMHELZS . COBREZBMTLIEIELE6RED
WEDEEBLI=AVWTAE T —EILF A ULSHEERFEN Oz, FLNLZRELEBEMREIC
BLWTHLHBERIIET LG, oz, BEFERBFILLENBELEEZE T OITOWEYHREICIIEER
AIREG (BEETZAW) F7EBOHMEYIEFEATEY.. ChEFEBRTEIRIEKFHEFFELLBEVAR
BEMD 6 BDOWMENMN —DOEELEHRT A ETTA—EILAMILERBRTEHENRBEINT,

NFETERARBEMEZERTRGICEAT IFREERMNERTH o0, ARRARICK-TE
HEN OB HIMEREFNAOENENTSINFLOEBOAARZRHET CENTE,

anp

F—T—K Fa WMEMBREERN | MEMER MEYREE Ta—EILFAIL

(LLTFIFEALLGNTLESL, )

BBt Ea-F Ta

MEREES aa

MEHEES ac

U—+ES

1 -




REXE (COMREFRRLIHME - IEICDOVWTERALTLESL, )

A iESEGs Bacterial community changes in diesel-oil-contaminated soil microcosms biostimulated with Luria-Bertani medium
"‘E aff X RS or bioaugmented with a petroleum-degrading bacterium, Pseudomonas aeruginosa strain WatG
A
.. |E&E®B o | A Ueno et al. M4 oc | J. Basic Microbiol.
51T
R— aF 310~317 FiTHF e (2 |0 |0 |6 |HBS e |46
savramag.e | Verification of degradation of n-alkanes in diesel oil by Pseudomonas aeruginosa
" i AR R strain WatG in soil microcosms
A
.. | E&® oa | A Ueno et al. MEE®Z oc | Curr. Microbiol.
51T
R— GF 182~185 FHITHE G | 2 0 0 6 &5 oD 52
sewiE8ges | |solation and characterization of bacteria from soil contaminated with diesel oil and
1t the possible use of these in autochthonous bioaugmentation
.. | E&® oo | A Ueno et al. M2 oc | World J. Microbiol. Biotechnol.
Rty
R— GF ~ FEITHE GE 2 0 0 7 B abd
R iESEcs A turbine oil-degrading bacterial consortium from soils of oil fields and its
1t characteristics
., | E&% ea |H Ito et al #i54 aoc | Int. Biodeter. Biodegr.
Ay
R— GF ~ FITHE GE 2 0 0 8 #*B abd
EHA HA
X
=
= £ 2 HC
HRE vB FATHE HO A =Y HE

There are a number of basic research works on the characterization of bacteria that are capable
degrading environmental pol lutants. However, there are only a few successful reports for the practical
use of those bacteria in the contaminated sites. One of the major reasons for failure is that external
bacteria cannot compete with indigenous microorganisms. Moreover, there is a little information
available for the ecological impact of bacterial introduction to the contaminated site. This research
aims to develop a new bioremediation technology using microbial consortium.

First, we investigated degradation activity and structure change of microbial consortium upon
external introduction of alkane degrading Pseudomonas aeruginosaWatG to the contaminated soil. About
64% of contaminated diesel oil was degraded in a week and almost of WatG cells were disappeared after
2 months. There was a dramatic change in the structure of microbial consortium during the degradation
experiment. The population of three minor bacterial strains was increased in proportion to decrease
of the WatG cell number. Of them two strains were isolated from the consortium. However, they did
not have diesel oil degrading activity. This result suggests that the increase in the population of
these two strains attributed to the accumulation of some degradation products by WatG.

Secondly, we successfully obtained a stable bacterial consortium from oil fields that is capable
of degrading diesel oil. Although six major bacterial strains were isolated from the consortium, none
of them degraded diesel oil. A mixture of the six bacterial cultures also did not show degradation
activity. Genetic analyses of the bacterial consortium suggested the presence of a seventh bacterial
strain that is non—culturable and incapable of degrading diesel oil. It is probable that cooperative
function of the six strains with this seventh non-culturable strain is essential to exhibit effective
degradation activity of diesel oil.

The present work should contribute to establish a new bioremediation technology utilizing microbial
consortia




