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Fig. 1. Growth of test culture, Pseudomonas sp. JK-7, measured as
cell density at 660 nm ( O ), associated with degradation of 50 mM
acrylamide ( @ ), formation of acrylic acid ( 2 ) and ammonia (A ),
andpH ([]).
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Table 1. Physiological and biological characterization of the strain

JK-7 using the BIOLOG Analysis System

Physiological &
biochemical tests

Physiological &
biochemical tests

Water

o-Cyclodextrin
Dextrin

Glycogen

Tween 40

Tween 80
N-Acetyl-D-galactosamine
N-Acetyl-D-glucosamine
Adonitol

L-Arabinose
D-Arabitol

Cellobiose

i-Erythritol
D-Fructose

L-Fucose

D-Galactose
Gentiobiose
o-D-Glucose
m-Inositol
o-D-Lactose
Lactulose

Maltose

Maltose

D-Mannitol
D-Mannose
D-Melibiose

B-Methyl D-glucoside
Psicose

D-Raffinose
L-Rhamnose
D-Sorbitol

Sucrose

D-Trehalose

Turanose

Xylitol
Methylpyruvate
Mono-methylsuccinate
Acetic acid
cis-Aconitic acid
Citric aicd
D-Galactonic acid lactone
D-Galacturonic acid
D-Gluconic acid
D-Glucosaminic acid
D-Glucuronic acid
a-Hydroxybutyric acid
B-Hydroxybutyric acid
¥Hydroxybutyric acid

+ + o+ + o+

+ +

+ + + +

P-Hydroxyphenylacetic acid
Itaconic acid
o-Ketobutyric acid
o-Ketoblutaric acid
o-Ketovaleric acid
D,L-Lactic acid
Malonic acid
Propionic acid
Quinic acid
D-Saccharic acid
Sebacic acid
Succinic acid

Bromo succinic acid
Succinamic acid
Glucuronamide
Alaninamide
D-Alanine
L-Alanine
L-Alanylglycine
L-Asparagine
L-Aspartic acid
L-Glutamic acid
L-Glutamic acid
Glycyl-L-aspartic acid
Glycyl-L-glutamic acid
L-Histidine
Hydroxy-L-proline
L-Leucine
L-Ornithine
L-Phenylalanine
L-Proline
L-Pyroglutamic acid
D-Serine

L-Serine
L-Threonine
D.L-Carnitine
Y-Aminobutyric acid
Urocanic acid
Inosine

Uridine
Phenylethylamine
Putrescine
2-Aminoethanol
2,3-Buthanediol
Glycerol
D,L-a-Glycerolphosphate
Glucose-1-phosphate
Glucose-6-phosphate

+ o+ + o+ o+ o+ o+ o+ 4+ o+

+

+

+ o+ o+

+ + + +
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Fig. 2. Growth of the test culture of Pseudomonas sp. JK-7 (A) and the degradation of acrylamide (B) at different acrylamide concentrations. The
media were adjusted at 25 mM ( O ), 50 mM ( @ ), 75 mM ( A ), and 100 mM (A ), respectively.
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Fig. 3. Growth of the test culture of Pseudomonas sp. JK-7 (A) and the degradation of acrylamide (B) at different pHs. The media were adjusted
atthepH3 (O ),pHS5 (@ ),pH7 (A ), pH9 (A )and pH 11 ( [J), respectively. Initial concentration of acrylamide was 50 mM.
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Fig. 4. Growth of the culture of Pseudomonas sp. JK-7 (A) and the degradation of acrylamide (B) in the presence of supplemented carbons - 5
mM each of glucose ( O ), fructose ( @ ), citrate ( 2 ) and succinate (A ). No supplemented carbon source was added in the medium ( [ ). Initial

concentration of acrylamide was 50 mM.
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Fig. 5. Growth of the culture of Pseudomonas sp. JK-7 (A) and the degradation of acrylamide (B) in the presence of supplemented nitrogens - 2
mM each of (NH,),SO,( O ), NH,C1( @ ), urea ( A ) and yeast extract (A ). No supplemented nitrogen source was added in the medium ( [1 ).

Initial concentration of acrylamide was 50 mM.
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Fig. 6. Growth of the culture of Pseudomonas sp. JK-7 (A) and the degradation of acrylamide (B) in the presence of metal ions - 0.1 mM each of
AgNO; (O), CuSO, ( @), HgCl, ( A ), and ZnSO, (A ). No metal ion was added in the medium ( [] ). Initial concentration of acrylamide was

50 mM.
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ABSTRACT : Effect of Several Physicochemical Factors on the Biodegradation of Acrylamide by
Pseudomonas sp. JK-7 Isolated from Paddy Soil
Jae-Woo Chun, Eun-Mi Ho, and Kye-Heon Oh* (Department of Life Science, Soon-
chunghyang University, PO. Box 97, Asan, Chung-Nam 336-600, Korea)

The purpose of this work was to investigate the relationships between acrylamide degradation by Pseudomonas
sp. JK-7 and several relevant physicochemical environment parameters. In initial experiments, the bacterial cul-
ture, strain JK-7 isolated from paddy soil sample was developed to grow aerobically with acrylamide as the sole
source of carbon and nitrogen. The bacterium was identified as genus Pseudomonas in the basis of use BIOLOG
test, and designated as Pseudomonas sp. JK-7. Strain JK-7 could degrade 50 mM acrylamide completely within
72 hours of incubation. Major intermediates resulting from acrylamide degradation were not detected with the
HPLC methodology except acrylic acid which appeared to accumulate transiently in the growth medium. The
pH increased from 7.0 to 8.7 with complete degradation of the initial 50 mM acrylamide within 72 hours of
incubation. pH control in the range of 5 to 9 influenced the growth of JK-7 and acrylamide degradation, whereas
it was not examined the growth and degradation at pH 3 or pH 11, respectively. The effect of supplemented car-
bons (e.g., glucose, fructose, citrate, succinate) on the acrylamide degradation by the test culture of JK-7 was
evaluated. The results indicated that the addition of carbons accelerated the bacterial growth and acrylamide
degradation compared to those in the absence of supplemented carbons. The effect of supplemented nitrogens
on the degradation was monitored. Increasing concentrations of yeast extract resulted in higher growth yield,
based on the turbidity measurement, and complete degradation of acrylamide. However, acrylamide degradation
was essentially uninfluenced by the addition of (NH,),SO,, NH,Cl, or urea. Addition of AgNO,, CuSO, or
HgCl, except ZnSO, in the test culture inhibited the degradation of acrylamide and growth of JK-7.



