(acclimatization)

(adaptation)

(Alexander, 1994)

CU-Al
' CU-AL
16 CU-AL
Rhizobium Rhizobium ~ SP. CU-AL
PAHs
Rhizobium Rhizobium
Rhizohium 51
Rhizobium  SP. PATR
(atrazine) (Bouquard , 1997)
Schocken
Gibson (1984)
PAHs Pseudomonas cepacia
F297 (Grifoll . 1995)
Pseudomonas aeruginosa PAOL PRE695
(Selifonov , 1996)



51

Rhizobium japonicum

R. leguminosarum

R. lupinii

R. meliloti

p-Hydroxybenzoic acid, Protocatechuic acid,
Catechin, Catechol, p-Hydroxybenzoic acid,
Salicylic acid

Phenol

Benzoate, Catechol, p-Hydroxybenzoate,
Protocatechuate

Catechol, p-Hydroxybenzoic acid,
Protocatechuic acid

Catechol, m-Hydroxybenzoate,

p- Hydroxybenzoate, 2,4-dihydroxybenzoate,

3,4-dihydroxybenzoate, 3,5-dihydroxybenzoate,

3,4B-trihydroxybenzoate, 3-methoxy-4-
hydrobenzoate, 3-methoxy-4-hydroxyphenyl-
propionate, Phenol, Salicylate
p-Hydroxybenzoate, 3,4-dihydroxybenzoate,
3.5- dihydroxybenzoate, Ferulate,
3.4.5- trihydroxybenzoate

Catechin, Catechol, p-Hydroxybenzoic acid,
Protocatechuic acid, Salicylic acid
Benzoate, Catechol, p-Coumarate, Ferulate,
p-Hydroxybenzoate, Protocatechuate
Benzoate, Catechol, p-Hydroxybenzoate
Protocatechuate

p-Hydroxybenzoic acid, Protocatechuic acid

Catechol, Protocatechuic acid
Protocatechuic acid
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Rhizobium
Hussien (1974)
Muthukumar
(1982)
Werner (1982)

Parke  Ornston (1984)

Hussien (1974)

Dilworth ~ Glenn (1981)

Dilworth (1983)

Muthukumar

(1982)

Parke  Ornston (1984);
Chen (1984a)
Chen  Lovell (1990)

Hussien (1974)

Hussien (1974)
Parke  Omnston (1984)



5.1

R. phaseoli

Rhizobium Sp.

R. trifolii

)

Catechol, p-hydroxybenzoic acid,
Protocatechuic acid

Catechin, Catechol, p-Hydroxybenzoic acid,
Protocatechuic acid, Salicylic acid

Catechin

Catechin, Catechol, p-Hydroxybenzoic acid,
Protocatechuic acid, Salicylic acid
Benzoate, Benzoic acid, Catechin, Catechol,
0-Cresol, Guaiacol, Phenol, Protocatechuic
acid, Salicylic acid

Catechol, p-Hydroxybenzoic acid,
Protocatechuic acid

Catechin, Catechol, p-Hydroxybenzoic acid,
Protocatechuate, Salicylic acid

Benzoate, Catechol, p-Coumarate
Ferulate, Benzoate, Catechol,
p-Hydroxybenzoate, 4-Methylbenzoate,
Protocatechuate, 3,5-dihydroxybenzoate,
3.5-  dihydroxyferulate,
3.4.5-trihydroxybenzoate,
4-Hydroxy-3-methylbenzoate,
4-Hydroxy-3-methylphenylpropionate,
Salicylate, p-Toluate

Hussien (1974)

Muthukumar
(1982)

Lewis  Starkey (1969)
Muthukumar

(1982)

Gajendran

Mahadevan

(1988,1990a, 1990c)

Hussien (1974)

Muthukumar

(1982)

Parke  Ornston (1984)
Chen (1984h)
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Komatsu (1993) Pseudomonas Sp. Ad
(Hopkins ,1962; Johannes
, 1998) Rhizobium SP. CU-AL
1
PAHs
(Cemiglia ~ Heitkamp, 1989) (Grifoll , 1995)
Rhizobium SP. CU-AL Selifonov
(1996) Pseudomonas
aeruginosa PAOL 1, -
1,8
Rhizobium SP. CU-AL
2 1
Rhizobium S CU-AL
Pseudomonas aeruginosa PAO1 18-, '
2. Rhizobium Sp.
Y CU-AL
Rhizobium SP. CU-AL
Rhizobium Sp. CU-AL CFMM
3
Bouchez (1995)
Mueller (1989)

PAHS
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PAHS '

Tongpim Pickard

(1999) Mycobacterium Sl
PAHs 10
PAHs
(broad substrate range) Pseudomonas aeruginosa PAO1 (pRE695)
! PAHs
124 (1,2 4-trimethyibenzene)
(3-methylbenzothiophene) (Selifonov , 199) Grifoll
(1995) Pseudomonas cepacia F297 PAHs
2, -
(dibenzothiophene)
PAHs
(Weissenfels , 1991) Juhasz (1997)
Burkholderia ~ cepacia
[ ] [ ]
Mycobacterium S1 PAHs
Rhizobium
sp. CU-AL
3
. o
PAHs
Bouchez (1995)

Rhodococcus sp.
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300, 600 900
2,3 4
900 .
600 . Keuth Rehm (1991)
Arthrobacter polychromogenes

Juhasz (1997) VUN
10 001, VUN 10 002 VUN 10003
250-1,000

400 .
Rhizobium  sp. CU-AL
Bossert Bartha (1986)
PAHs ' 3
16
80 Rhizobium  SP. CU-AL
80

(emulsifier)
(Lupton Marshall, 1978)
(Cox  Williams, 1980)
(Guerin Jones, 1988, Cuny , 1999) Wodzinski
Coyle (1974)

80 X-100
Acidovorax delafieldii P41
(Samanta , 1999)
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1 (Samanta , 1999)

(Arostein
Alexander, 1992, Laha Luthy.1996)
(Tiehm, 1994)
Rhizobium sp. CU-AL GC-MS
HPLC
GC-MS
PAHs
Rhizobium
PAHs

PAHS
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