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ABSTRACT

The rhizosphere bacteria roles on metals detoxification in contaminated soil was
studied. From the rhisozphere of fern Pteris vittata, a known copper hyperaccumulator
plant, grown on a copper contaminated soil containing 514 mg Cu/ kg dry weight, six
bacteria strains were isolated. Their copper resistant ability, as well as potent in exopolymer
production were observed. The strain with the highest yield of exopolymer was selected for
later studies on exopolymer production under varying copper contamination conditions.
Effects of the produced exopolymer on copper mobilization in contaminated soil, as well as
complexation of free copper ions were also observed.

The results indicated that the bacteria strain DC1 was the most copper resistant
strain, while the strain NC1 was the least resistant. From all six strains, the exopolymer
production after 48 hrs incubation in TSB medium ranged from the lowest yield 2.93 g/l for
the strain NC3 to the highest yield 9.28 g/l for the strain IC1. In the presence of 2 mM
copper (127 mg Cul/l), no significant growth inhibition effects after 72 hrs incubation period
on the strain 1C1 were observed. For the normal culture, the highest yield of the produced
exopolymer of 13.80 g/l TSB was observed after 60 hrs incubation. For the culture amended
with 2 mM copper (127 mg Cu/l), however, the highest yield of 15.10 g/l TSB was reached
after 72 hrs incubation.

For copper mobility enhancement study, 100 ml copper contaminated (592.5 mg Cu/
kg dry weight) soil slurry (1:20, w:v) sample containing 10 mg exopolymer was used. The
samples contained relatively high concentration of organic matter as 10.73 %, and 22.0
cmol/ kg of CEC. The results indicated that only the minimum amount of strongly bound
copper could be mobilized by the exopolymer after 3, 5 and 7 days incubation. The amount
of complexed copper in the 100 mg/ | exopolymer solution, however, seemed to raise with
increasing amount of available free copper ions. In the exopolymer solutions containing 20,
100, 200, and 400 mg Cu/ | respectively, the amounts of complexed copper were found to be
0.12, 0.44, 0.52, and 0.63 mg Cu/g exopolymer, respectively. The maximum binding
capacity (Qm) of the exopolymer was 0.78 mg Cu/g exopolymer with the Langmuir
adsorption constant (K) of 0.01 I/mg.

Although, the copper mobilization capacity of the produced microbial exopolymer
seemed to be limited depending on soil contents and free copper availability, these results
indicated the possibility of employing exopolymers to reduced toxicity of free copper ions
in the terrestrial environment. This could lead to a potential improvement in
phytoremediation techniques specifically for copper contaminated soil.
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