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ABSTRACT

The disposal of toxic heavy metals such as arsenic posed high risk to the
environment. Arsenite [As(III)], a reduced form of arsenic, is more toxic and mobile than
arsenate [As(V)]. The aim of this work was to isolate arsenic-resisting bacteria from
contaminated soil collected in Ronpiboon District, Nakorn Srithammarat Province followed by
screening these bacteria for their ability to adsorb arsenite. Twenty four bacterial isolates were
obtained from samples cultivated in basal salts medium containing 1% yeast extract and up to 40
mM arsenite (2981 mg As/l) at 30°C under aerobic condition. Based upon morphological and
biochemical characteristics these isolates were found to be representatives of the genus
Enterobacter, Neisseria, Pseudomonas, Staphylococcus, Streptococcus, Xanthobacter and
Xanthomonas.

Optimal incubation time for arsenic adsorption was shown to occur during log
phase of growth. Furthermore, arsenate concentrations were found to be stable while arsenite
levels were reduced from the initial concentration. Thus, suggesting that arsenic was adsorbed to
microbial cell rather than transformed arsenite to arsenate. Bacterial strains that gave high
percentage of arsenic removal were B-4, B-7, B-8, B-10 and B-13 which reduced arsenic
concentration 80.90%, 86.72%, 87.08%, 84.36% and 96.93%, respectively. The strain with the
lowest arsenic removal ability was found to be B-18 (36.87% arsenic removal).

The biomass of 5 bacterial strains with the highest arsenic removal ability, B-4,
B-7, B-8, B-10 and B-13 were then selected for arsenic adsorption optimization studies. Before
optimization, the bacterial isolates were incubated to achieve optimal culture age and then cells

were collected and stored in phosphate buffer. The parameters studied were pH, temperature,
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adsorption time, initial arsenic concentration and cell concentration. The results showed optimum
conditions for arsenic adsorption by strain B-4 was pH 7.0 at 25°C in 12 hours with 40 mM
arsenic concentration and 0.5 g/l biomass concentration which gave arsenic removal of 50.92%.
For strains B-7 and B-8 the optimal arsenic adsorption conditions were pH 8.0 at 30°C in 12 hours
with 80 mM arsenic concentration and 0.5 g/l biomass concentration which gave arsenic removal
of 34.24% and 45.00%, respectively. Strain B-10 had an optimal arsenic adsorption condition of
pH 8.0 at 30°C in 8 hours with 40 mM arsenic concentration and 0.5 g/l biomass concentration
and strain B-13 optimal adsorption conditions were pH 8.0 at 30°C in 2 hours with 40 mM arsenic
concentration and 0.5 g/l biomass concentration which gave arsenic removal of 35.66% and
46.50%, respectively.

In order to utilize bacterial cells efficiently as bioadsorbent, their ability to be
reutilized had to be assessed. Arsenic adsorbed to the bacterial biomass could be desorbed with
0.1 M EDTA and the result showed strains B-4, B-7, B-8, B-10 and B-13 could be reused at least
3 time and the efficiency of arsenic recovery by these strains were 38.49 - 26.45%, 52.85 -
16.99%, 26.99 - 38.44%, 30.55 - 20.19% and 30.91 - 22.09%, respectively.

Identification of the isolates by 16S rDNA sequences analysis showed that the
strains B-7, B-8, and B-10 have 97%, 99% and 97% similarity to Microbacterium oxydans,
Achromobacter sp. and Ochrobactrum anthropi, respectively. While isolates B-4 and B-13 seems

to be novel arsenite adsorbing bacteria.
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