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Screening and characterization of useful microorganisms

to arsenic removal

Munetoshi MIYATAKE, Sachio HAYASHI

Abstract

Microorganisms were isolated from soil and their arsenic removal abilities were evaluated.
Seven out of the 100 isolated strains showed more than 20% arsenic removal. Time courses of
arsenic removal and cell growth were investigated in three of these isolated strains. Although
the growth rates were different, the dependence of arsenic removal on cell growth was similar
in three strains (A-84, 88, 89). Strain A-89 showed highest arsenic removal rate of 63% after
first day. Strain A-88 was best in terms of the amount of arsenic absorbed per one gram of dry
cell, at 0.46 mg/g-cell after first day, although it showed the worst cell growth among the three
strains. Strain A-89 was further examined to study the influence of arsenic concentration on
arsenic removal and growth. The arsenic removal with 0.2 ppm and 1.0 ppm arsenic
concentration in the culture solution was similar with a maximum of about 60% after 24 hours.
With 10.0 ppm arsenic concentration in the culture solution, almost no cell growth was
observed and arsenic in the culture solution was not removed. The forms of arsenic hardly

changed in any of the culture solutions.
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Table 1 Evaluation on arsenic removal ability of isolated strains

. As : As i As
strain el STan enovaien | STAIN emovalte)
A-41 6 A-61 6 A-80 22
A-42 1 A-62 6 A-81 0
A-43 0 A-63 12 A-82 0
A-44 3 A-64 4 A-83 14
A-45 1 A-65 4 A-84 24
A-46 3 A-66 11 A-85 13
A-47 0 A-67 1 A-86 5
A-48 9 A-68 10 A-88 25
A-49 16 A-69 21 A-89 29
A-50 4 A-70 23 A-90 10
A-51 14 A-T1 14 A-91 20
A-52 10 A-T72 14 A-92 2
A-53 10 A-T73 9 A-93 12
A-54 15 A-74 12 A-94 0
A-55 10 A-75 2 A-96 5
A-57 8 A-76 10 A-97 0
A-58 5 A-T77 2 A-99 16
A-59 11 A-78 0 A-100 2
A-60 14 A-79 18
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Fig.1 Time courses of arsenic removal and cell growth on strain A-84 (A), strain A-88, (B) and strain
A-89 (C). Cells were grown on 1.0 ppm arsenic concentration. Symbols: solid circles, arsenic removal,
open circles, cell growth.
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Fig.2 Time courses of arsenic removal and cell growth on strain A-89. Cells were grown on 0.2 (A),

1.0 (B), 10.0 (C) ppm arsenic concentration. Symbols: solid circles, arsenic removal; open circles,

cell growth.
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