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ABSTRACT : In this study, nine strains were isolated from heavy metal-contaminated soil in a mine. The high efficiency bacteria, JHI,
to be able removal cadmium and copper, was selected by the screen test. JHI was identified as Ralstonia eutropha by 16S rDNA analy-
sis, fatty acid analysis, and its morphological and biochemical characteristics. After the cadmium-contaminated soil was washed with citric
acid solution(pH 6, 10 mM), Ralstonia eutropha JH1 was inoculated in the soil washing water. In order to determine the optimal cell concen-
tration for inoculation, cell concentrations were considered in 0.5, 1.0, 2.0, 4.0 g/L, respectively. The removal efficiencies for cadmium in
each cell concentration of Ralstonia eutropha JH1 were 49.9, 84.4, 89.7% and 89.9% of 110 mg/L(Cd), after 5 days culture in soil wash-
ing water. When Raistonia eutropha JH1 was inoculated in soil washing water containing each cadmium(110 mg/L) and copper(100 mg/L),
each of them was removed completely during 6 days culture. The completely removing time for cadmium and copper in each low con-
centration, 10, 30 and 60 mg/L were 12, 18 and 48 hrs, respectively.
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Table 1. Concentration of heavy metal in mine spoil
(unit: mg/kg)

Concentration of heavy metal

Heavy metal

Cd 26~28

Cu 25~45

Cr 0.1~02

Pb 4~8

Zn 13,482~ 14,656
As 2~11

Ni 38~57

SE 06-Dec-05

Fig. 1. Scanning electron microscopic photogram of Ralstonia
eutropha JH1(x10,000).
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Table 2. Biochemical and physiological characteristics of strain
Ralstonia eutropha

Ralstonia eutropha Ralstonia eutropha
JHI EY3798"

+ +

Characteristic

Oxidase
Reduction of nitrates + +
Urea - -
Esculin - -
p-Nitro-§-D-galactopyranoside - -
gelatine - -
Assimilation of
Glucose - -
D-mannitol - -
Maltose - -
Potassium gluconate +
n-caprate +
Adipate +
Sodium citrate +
Phenylacetate +
DL-malate +
L-arabinose - -
D-mannose - -

N-acetyl-glucosamirie - -

+: positive, -: negative

Table 3. Cellular fatty acids composition of Ralstonia eutropha

Ralstonia eutropha Ralstonia eutropha

Fatty acid JHI EY3798"
Cist wre 34% 26%
Ciso 30% 32%
Cis:t ot 20% 19%
Ciso 308 8% 13%
Ciao 3% 4%
Ciso 200 2% 4%
Cigo tr% tr%
Cino tr% tr%
tr<1%

52 &7 Ralstonia eutropha®t e BIHE Jehin
k. E3J Ralstonia eutropha TH10] B39 ¥ - Falk9] E
Fe BAF 2, o}l 13482~14,656 myLE WE ©
dol Hol JPCeER AFEY ol AE Y& HolH
(Table 1), olA9] AATE A& Ao2 AL5HT

2 =

¥ - FRoRRE J=Fd WAS B 9FFE 2es

3l 3 F 2EE JI=E AA FFE AE) g&o F
SE9 NBulX|o|A #F9 optical density$}

7IEE AAEES $Asgt. 2 B Jl=F WY 2F

JH1~JH9+ optical density7} =7] 0.01~0.039) 4] 48417+



Table 4. Removal efficiency and growth of nine isolated strains

for 48 hr
Strain Optical density(OD gomm) Cadmium conc.(mg/L) Rem (%)
0 hr 48 hr 0 hr 48 hr
JHI 0.03 1.00(x0.01)  38.5 16.6(x0.1) 56.9
JH2 0.03  0.97(£0.01) 385 16.7(x0.1) 56.6
JH3 0.02  0.99(£0.01) 385 17.0(x0.2) 55.9
JH4 0.01 0.96(£0.01) 385 18.0(x0.2) 533
JHS 0.01 0.96(x0.02) 385 17.9(x0.0) 53.4
JH6 0.02 1.00(£0.02) 385 16.6(x0.0) 56.8
JH7 0.01 0.96(£0.01) 385 19.1(£0.2) 50.3
JH8 0.01 0.96(x£0.03) 385 17.4(£0.0) 54.9
JH9 0.01 0.94(£0.02) 385 18.7(£0.1) 513
% Conc. : concentration, Rem.: removal efficiency

T 094~1.0022 ¥ HFEL BYoH, AAL £
503~56.9%% EF Hl&d AA 44 Btk 53 JHI
9 B4 56.9%% g B2 AALol gAFA JHI FF
€ & 2 A8 TTable 4).
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Fig. 2. Removal efficiency of cadmium at various cell con-
centrations in the soil washing water using citric acid
solution(10 mM, pH 6) for 5 day(cell concentration:
1.0 g/L, temperature: 30°C, pH 6, initial concentration
of cadmium: 110 mg/L).
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Fig. 3. Removal efficiency of cadmium and copper by Rals-
tonia eutropha JHI in the soil washing water using
citric acid solution(10 mM, pH 6). (cell concentration:
1.0 g/L, temperature: 30°C, pH 6, initial concentration
of cadmium and copper: 110, 100 mg/L)
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Fig. 4. Removal efficiency of (a) cadmium and (b) copper
by Ralstonia eutropha JH1 in the soil washing water
with citric acid(cell concentration: 1.0 g/L, temperature:
30C, pH 6).
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