29
Atlas (1981)
(natural selection)
(Ijah, 1998 ; Venkateswaran Harayama , 1995)
BH «
29
3 B3-1 C1-2 D2-1
B3-1 C1-2 D2-1
Bergey * Mannual of Systematic Bacteriology (Holt
, 1994) (Barnett Pankhurst, 1974 ; Lodder , 1972)
B3-1 Bacillus circulons
16S rRNA
16S rRNA
Bacillus Bacillus circulons BACI6SRRD
91 : 16S rRNA
Bacillus circulons 2 GenBank Blastalignment
95 Bacillus
circulons 165 rRN A
Bacillus sp- B3-1 Bacillus sp.

C1-2 Pseudomonas
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Pseudomonas  alhdigenes 2
(Mueller L1992 ; Venkateswaran Harayama , 1995
; Nakamura , 1996 ; ljah , 1998) Tongpubesra (1998)
Pseudomonas sp. M 14-01 Sukhumavasi (1997)
Pseudomonas sp. TISTR 984

Pseudomonas  sp.
(Yamamoto , 1995 ; Dagher , 1997)
D2-1 Yarrowia
Yarrowia lipolytica Ve& kateswaran Harayama  (1995)

D2-1 Yarrowia sp.
Tapis (specific gravity) 46.7
API 45.3 API (light crude oil)
Cl0 - C30 59.15
Tapis (1990) Tapis
(boiling point) 149 ° 25.1
(C5 - C10)

(photooxidation)

(biodegradation)
Atlas (1981) Leathy Colwell (1990)
Adas Barfha (1992) C10
C26
( 5 )
(Wilson Bradley, 1996)

Bacillus sp. 83-1

35 mN/m
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(Cooper, 1986) Bacillus
sp. B3-1
60 3
Bacillus sp.
(Bossert Bartha , 1984
Sorkhoh , 1993 ; Banat , 1995) 7
7
Atlas Cemiglia (1995) April (1998)
ljah (1998)
Pseudomonas sp. ¢ 1-2
9
(Babu , 1994 ; Cooper, 1986)
9
(emulsion)
(M attéi Bertrand 51985
C Bruheim 5 1997) Pseudomonas sp. c1-2
(Walker Colwell, 1974 ; Nakamura 51996)
80 3
Yarrowia sp. D2-1 dioxygenase
(Harayama , 1989 ; Dagher , 1997)
Yarrowia sp. p2-1
86 3 Yarrowia sp.
D2-1

35 mN/m
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(Cooper , 1986)

(synergism)

(Deziel , 1996
Hanson 51997 ; Sugiura , 1997)
Bacillus sp. c3-1 0.5
1
7.0 5.30
Arthrobacter sp. rRAG-1 Reisfeld (1972)
Dibble Bartha (1979) Atlas (1984)
7.8
(Wrenn , 1994)
(N H 44)
(NHJ)
nitrification (Zobell , 1946)
Bacillus sp. c3-1
Tongpubesra  (1998)
70 Bacillus sp.
B3-1
Bacillus sp. 83-1 Bacillus sp. 83-1

+.7.2 Pseudomonas sp. c1-2



Pseudomonas sp. c1-2
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20 3 Saorkhoh (1995)
Pseudomonas spp. C14-C36
!
80 7
Venkateswaran Harayama (1995) Pseudomonas sp.
50 7 Stone (1942)
Komukai (1996) Pseudomonas sp.
/
Pseudomonas  sp.
(oxidation enzyme) ® (oxidase)
(dehydrogenase)
(fatty acid) extracelMar emulsifying activity
(Berg , 1990)
Yarrowia sp. p2-1
Yarrowia D2-1
(Rossini , 1960 ; Jobson , 1972 ; Wilson
Bradley , 1996) (Nakamura
51996 ; April ,1998) 441 4.9.3
(Mueller 51992)
Yarrowia sp. p2-1 |
7 18

Yarrowia sp. p2-1

( 4.4.2)
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Yarrowia sp.
Yarrowia Ilpolytlca (M unk , 1969 ; Pareilleux 5
1979) Yarrowia lipolytica
(Roy 51979)
Yarrowia lipolytica
(Venkateswaran Harayama 51995)
3
3 155
(Atias
1981)
(Leathy , 1990)
(Lai Khanna , 1996)
3
(Nakamura , 1996 ; Korda
1997 ; Alislabie ,1998)

Bacillus sp. 83-1 , Pseudomonas sp. ¢ -2
Yarrowia sp. p2-1
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4.0 8.0 - 8.0
8.0
5 Dibble Bartha (1979)
7.8
(M dkins-Phillips Stewart , 1974 ; Atlas 5 1975 ; Leathy
Colwell , 1990) 20°
20° Yarrowia sp. p2-1
Lodder (1972) Roy (1979) Yarrowia sp.
20° 40 °
30 %
(Sorkhoh 5
1993) 250
Jobson (1972)
(aliphatic) (cyclic) (arom atic)
(Cemiglia , 1984 ; Singer
Finnerty 5 1984) W iddel (1988)
4 1 2 1
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(Banat , 1995 ; Fu Alexander , 1995 ;

Bruheim , 1997 ; Rocha Infante, 1997)
8.0 20°

250
2:1
10.0 3
( - 7.0 30° 200
) 77.6

(Imohilized cell)

(Omar Rehm, 1988 ;0mar , 1990)

j
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