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

Culture ID Identification

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

ucC-3 Brevibacterium acetylicum
ucC-3-2 Bacillus megaterium
UC-4-1 Bacillus megaterium
uc-4-2 Bacillus brevis

uc-4-4 Bacillus laterosporus

UcC-5 Bacillus thuringiensis
uC-6 Arthrobacter ilicis

UC-8 Paenibacillus pabuli

CC-1 Pseudomonas stutzeri
CC-141 Sphingomonas paucimobilis
cC-2 Pseudomonas putida

CC-3 Bacillus brevis

cC-4 Arcanobacterium haemolyticum
CcC-5 Bacillus pasteurii

CC-6-1 Pseudomonas putida

cC-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) %
Soil samples Cetamee?
P without Cr 10mM Cr resistance
Cr-contaminated 32x10° 6.1x 10° 19.1%
Uncontaminated 7.0x 10 2.7 10° 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 cnvironmental 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 Ci(VI) reduced h '. Data from 6 strains are prescnted
with their culture 1Ds.
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Fig. 2. Cr(V]) resistance of the environmental isolates. Cr(Vl)
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 2 mM Cr(VI).
cd with their culture IDs.

Data from 6 strains are present-

nlarakr] 9sked 5 7h#| 2] parameterE Fig. 3o {9} 7ho]
vrehgdvh o Avt 2E5S BRI 5 e el Hel
I A et

af A Rb=A] =Gl g iAol HUshAlL

orokov], ZgUe] rieke ARHUG] e A5t

UE AL e
oz o vpehdvl, W} 238 B ZFe
et ulge 8 Sehs vlxte] aBel hak 7E WA 714

olebid Fig. 3el14] % 7}A| parameterZtell @ 2kgt §-o] A3t
ﬂ;;”};’, 7]»1]—?51' ’1‘: 0]049_ 7{0]]/], H }\]8—] o} ZL—,’I 2 §1:rv]z_}
I8 R W fola Reld sl AR g A
o7 AkEl g ehr=0.01). <>] 218 Ayl 1 Eel wed A

o

Fxwle} shul mEe] Fhelo]l AFWAS AFech: P
0.4
=
Tl
&)
= 03} L4
g
g
.§ ®
g 0.2 | [ ]
T 1° .
& ° o ® °
g PN hd
201} °
E
o 3
= 1 Y [ ]
Q 0 °
0 10 20 30 40 50 60 70 80 90 100

Growth inhibition at 2 mM Cr(VI) (%)
Fig. 3. Correlation of Cr(VI) reduction with Cr(VI) resistance.
Regression analysis showed no significant relationship (r’=0.01)
between the two phenomena, suggesting that the Cr(VI) resis-
tance is not dependent solely on Cr(VI) reduction.

Kor. J. Microbiol.

& Hs) Fi= Aot

B oAdpelA] Frpsle Rejd 2080 ¢
3] BFIAIFIA] Bslis FEVE WA 4L e Bolg
Asfoler. ol vlye] AFeld aERUFE FYE
batch cultured Esto] 3halsled o} 2 o3 ro)| 4]i= washed
cell suspensionS <-8-&+ w0 ilg¥c} = batch cul-
wref Folel SRS FYshs Aolis wel ol
) 2Bl dhape] v vk} o) Hsl gleh
AAAbo] B3l 2 2 biomass2| $-F0 ® vhels) 328 3

AAAA] od= ZleR e 5 gk mieh) 2 alel 4]
3= FEE oF9] biomassS FFe] §liz wiRleld A A7)
% washed cell suspension$ A &35k =258 #7185 o

,m

I e s zabslgd o g 5= 7FA] parameterel] tHEh 42}

& aulirh Apssl) B RE aFeld Ao )

o)i= glont o W] AFFRUFHS Aun
A B8] ool gliz wobeld welEl 5
o B A7 4 v AR 3%2] ggle] &
2413 on °16HH7P ohuleh AEe] W oAbt
ofshiz Aol Slate] Zulsl 5 slrke b

s}od TL} T e B elpeldel 2ps
of ol §hak Alglol A Halabl vheha gich.

2ge] BUE g AFVIE $EAS) BN 5
AR ST R AL Eeke el ﬂﬁw %
A f9d TRedel @A ek A Wk, Selei
ZEVDe] e Ao 2F (VI g i
A A1z Shgelst. wals S

o]of3l AL m2E Y Ko
& 7ol glom ofe thEh 7):

2ol o F-So] Fealmlo] ] gheh(11,13,20,21,25). o] )
Ve fgo] =2 AFRAET Az Bl Fejald)
woalite] AnE B & o el 2 HAE A
A e AEIFE Bl Al s ofre & 7
screening B 0 2 1= 3kelal = glvps AybE A Alshe] 7
] o|2{3 H3t= bioremediation S 3 2B 09 koko
Bi71e el 128 & 4 oS o vk

o) #al7|&m 2l

r>~’

10w

7]’

OFERS RS
=2l g} O] LH 12 Z% plasmidell 2 A B} 4]
Arlo] gl Ao wFHUS o Frve 5AE vehd
cth(23). & gl iz i~u | #k=de] constitutivedr 3 A 9)
"] o a3 WA v R fE g ol dAJAE
blskual siolel. o2 slefo] el 2059l FF 2
23kelio] MR B FFHUCS)E b F(CC-100E
2t AFo] FAlshz ﬂﬂ/‘loﬂH 1057} Alchuieksl 25
o] li= wixlellA] EalahAl wieFgh cHEIat wlaLskgict
(Fig. 4). L Az} & Fyoll 4] 25 AZel 2344 452k
AR A '5T7} FE3] 50l 9lelA] reduction rate$}h
lag period®] EAfdlA H3] ate]7} vhA] o382 o 4 A
vl o]g]dt Huki: 320 3Helo] constitutived)A] W 1=
A A& Lotz 2E9] g8 Jo—]l ol = skl &
> primaty substrate & 3}2| 931 Al Eufell A o}

b el Slg 28 WEelT At

\0 2,'..:‘.




Vol. 33, No. 2

0.5
CC-10
T 04} :
2
;
1
=
o
0'3 N L 1 A 1 L i L
0 05 1 15 2 0 05 1 15 2
Time (h)

Fig. 4. Inducibility of Cr(VI) 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 Choei* (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(VD) 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 ana'ysis.



