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Table 1. Bacterial identification of the strains isolated from Cr-
contaminated(CC) and uncontaminated(UC) soil environments

Culture 1D

Identification

UC-1 Bacillus thuringiensis

UC-1-1 Chryseobacterium indologenes
uc-2 Bacillus sphaericus

uC-3 Brevibacterium acetylicum
UC-3-2 Bacillus megaterium

UC-4-1 Bacillus megaterium

UC-4-2 Bacillus brevis

uCc-4-4 Bacillus laterosporus

uc-5 Bacillus thuringiensis

UC-6 Arthrobacter ilicis

ucC-8 Paenibacillus pabuli

CC-1 Pseudomonas stutzeri

CC-1-1 Sphingomonas paucimobilis
CC-2 Pseudomonas putida

CC-3 Bacillus brevis

CC-4 Arcanobacterium haemolyticum
CC-5 Bacillus pasteurii

CC-6-1 Pseudomonas putida

cCc-7 Pseudomonas putida

CC-10 Serratia marcescens
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Table 2. Levels of resistance to Cr(VI). The number of bacteria
recovered from both sites on Plate Count Agar decreased in the
presence of 10 mM Cr(VI). A higher value of % resistance (19.1
%) in Cr-contaminated soil supports the hypothesis that the Cr
present in the soils influences natural selection for resistant
phenotypes

Soil ) Total viable counts (CFU/g soil) %

oil samples . .
P without Cr 10 mM Cr resistance

Cr-contaminated 3.2x10° 6.1x10° 19.1%

Uncontaminated 7.0x10° 2.7x10° 0.4%

% resistance represents the ratio of viable counts on (10 mM Cr
plate/plate without Cr)x 100.
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Fig. 1. Cr(VI) reducing capabilities of the environmental isolates.
The initial rate of Cr reduction (i.e. the amount reduced in the
first hour of incubation) for all 20 isolates ranged from 0.014 to
0.305 mM Cr(VI) reduced h '. Data from 6 strains are presented
with their culture IDs.
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Fig. 2. Cr(VI) resistance of the environmental isolates. Cr(VI)
resistance was measured by growth inhibition in liquid medium
containing various concentrations of Cr(VI). The isolates had a
broad range of resistance from no inhibition to 93.4% inhibition
of their growth at 2mM Cr(VI). Data from 6 strains are present-
ed with their culture IDs.
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Fig. 4. Inducibility of Cr(Vl) reducing capabilities tested with
two selected strains(UC-5 and CC-10). There were no significant
differences in terms of both reduction rates and duration of lag
period between pre-exposed (O) and unexposed (@) to Cr(VI).
Thus, Cr(VI) reducing capabilities are constitutively expressed
properties. It may be that Cr(VI) reductase activity is a secondary
feature of a reductase with a primary role that is not yet iden-
tified.
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ABSTRACT : A Comparison between Bacterial Cr(VI) Resistance and Cr(VI) Reduction among Environ-

mental Isolates

Young-Sook Oh and Sung-Chan Choi* (Department of Environmental Science, College of Na-
tural Sciences, Hallym University, Chunchon, Kangwon 200-702, Korea)

Microbial reduction of hexavalent(VI) to trivalent(Ill) chromium is regarded as one of the mechanisms that
confers resistance to bacteria. In order to verify this hypothesis, we compared Cr(VI) resistance with Cr(VI)
reduction among 20 phenotypically distinct environmental isolates from Cr-contaminated and uncontaminated soils.
With glucose as an electron donor, Cr(VI) reduction by washed cell suspensions ranged from 0.014 to 0.305 mM
Cr(VI) reduced h'. Cr(VI) resistance of the isolates were measured by growth inhibitions on a liquid medium
containing 2 mM Cr(VI) based on their decrease of A,. as compared to the controls without Cr(VI). The isolates
had a broad range of resistance from no inhibition to 93.4% inhibition of their growth. Upon correlation analysis,
there was no significant relationship between those two phenomena. At a population level, a comparison of %
resistant viable counts among the Cr-contaminated and uncontaminated soils showed 19.1% and 0.4% of their to-
tal viable counts, respectively. The difference of % resistance between two sites strongly suggested that the Cr(VI)
present in the soils influences natural selection for resistant phenotypes. However, it is unlikely that the Cr(VI)
resistance is dependent solely on the reduction as judged by the correlation analysis.





