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Abstract

A bacterium which degrades efficiently synthetic detergents was isolated from the polluted waters,
activated sludge of wastewater treatment plants or polluted soil. This bacterium showed considerably
higher growth rate in the agar plate containing 2,000pg/ml of synthetic detergents than any other
isolated strains, was identified as a Pseudomonas fluorescens or strains similar to it. The strain
was named as a Pseudomonas fluorescens Sl.

Optimum pH and temperature for the growth of the Pseudomonas fluorescens S1 were pH 7.0 and
30T, respectively. The strain was resistant to streptomycin and gentamycin, but sensitive to kanamycin.
The strain was greatly resistant to zinc chloride, lead nitrate and copper sulfate, but unable to grow
in the presence of relatively low concentrations of mercury chloride and silver nitrate. This strain
utilized benzene, catechol, cyclohexane and xylene as a sole carbon source. The strain was well grown
in the medium containing ABS 10,000ug/ml.

Degradation of ABS was 55% and 60% at 20ug/ml and 100ug/ml of ABS, respectively. Benzene
ring was degraded 45% in 100pg/ml of ABS. During the incubation of the strain in the medium containing
ABS 100ug/ml and COD 10,000ug/m! for 4 days, degradation of ABS and COD were reduced to 40ug/ml
and 3,200pg/ml, respectively. Total amino acid content of the Pseudomonas fluorescens S1 grown with
1,000ug/ml of ABS was 115mg/g cell, whereas its content was decreased in the bacterium grown without

synthetic detergent by 9.4%.
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Table 1. Morphological characteristics of sy-
nthetic detergent(ABS) degrading

bacterium.
Characteristics Bacterium
Gram stain —
Shape rod
Motility(swimming) +
Flagella polar
Symbols + : positive — : negative

Table 2. Physiological & biochemical chara-
cteristics of synthetic detergent(ABS)
degrading bacterium.

Characteristics Bacterium

Catalase
Oxidase
O/F(glucose)
H.S formation
Methyl test
Urea -

o+ +

Gelatin hydrolysis +
Starch hydrolysis -

~ A% -
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Arginine dehydrolysis -
Denitrification +
V P test -
Growth at 41T —
Growth at 4T +
Pigment

Pyoverdine +
Pyocyanin -
Utilization of
Acetate
Succinate
Lactate
Citrate
Ethanol
Maltose
Inositol

o+ o+ A+

L-glutamate
Tyrosine
D-Alanine
L-Lysine
Sorbitol
Sucrose

+ o+ + 4+ o+ o+

Ho} Pseudomonas fluorescens ET- FaE
Ro g desurt wepr o] FF§ Pseudomo-
nas fluorescens S1°12F H 3t}

2. g AA(ABS) EllZ e MEHSM
Benzenes 8%¢ W v3lyL4ag 44 Ha

iRl ddgafon Hrhste Zejde] ©3

Table 4. Heavy metals resistance of P. fluo-
rescens S1.

Identification Pseudomonas

Sfluorescens S1

Symbols + : positive  — : negative
O/F : Oxidative & Fermentative
V P : Voges-Proskuer

Table 3. Utilization of hydrocarbons by Pseu-
domonas fluorescens S1.

Heavy metals Concentration(pg/ml) P. fluorescens S1

Hydrocarbons P. fluorescens S1
Benzene +
Phenol -
Catechol +
Toluene -
Salicylate -
Cyclohexane +
Naphthalene -
Xylene +
Symbols +: positive  —: negative

200 +

Zn 500 +

1000 +

200 +

Pb 200 +

500 +

1000 +

200 +

Cu 500 +

1000 +

100 +

Cd 200 +

400 -

100 +

Cr 200 +

400 -

50 +

Ag 100 -

200 -

50 +

Hg 100 -

200 -
Zn : ZnCl: Pb : PbNO3 Cu : CuSO.
Cd : CdCl:  Cr: Cr(NOs)s Ag : AgNOs

Hg : HgCl.

Symbols +: resistant —: sensitive
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Fig. 1. Change of pH in culture media With
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Fig. 2. Growth curves of P. fluorescens S1 at
the various concentrations of synthetic
detergent(ABS).
@®: without ABS
A: with ABS (100pg/ml)
M: with ABS (1,000ug/ml)
(O: with ABS (2,000pg/ml)
[J: with ABS (5,000ug/ml)
A: with ABS (10,000ug/ml)
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Fig. 3. Biodegrodationrate of ABS by P. fluo-
rescens S1 during the culture periods.
Cultivation was carried out in 100ml
of LB medium with ABS at 30T for
4 days.

B: ABS 20pg/ml @: ABS 100pg/ml
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Fig. 4. Comparision of biodegradation rate by
P. fluorescens S1 at various levels of
synthetic detergents(ABS).
Cultivation was carried out in 100ml
of LB medium with ABS, in a 300
ml-flask with shaking at 30C for 3
days. '
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Fig. 5., UV-spectra of benzene ring during
biodegradation by P. fluorescens Sl1.
The strain was incubated in LB me-
dium with ABS(100ug/ml). A is the
culture extracts 0 time and B is the
culture extracted 3 days after cultiva
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e Aoz Yehycl HRew, FEAAE Hobsted wid EelFe
- H7FEEA] g3 wiokdk H-2lwre H]Ete cysteine

4. g M H|(ABS) 23l 2F CODE 3 22| A ol 24d) ol AXMHAG FHAAAE A

S ABS)S E3 et CODEs e BAE 7batAl g wiks REeldolME A4 oo
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tions in the minimal medium contai- 14 Phe 8.21 (7.83) 8.86 (7.71)
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