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Abstract

A natural habitat bacterium, Enterobacter intermedious KH410 was isolated from freshwater plant root and identified.
Adsorption of heavy metals such as lead, cadmium, and copper by this strain was examined. The minimal inhibitory
concentrations(MIC) for each metal were 1.78 mM for lead, 017 mM for cadmium and 139 mM for copper,
respectively. Maximum production of dried cell was 2.56 g/ ¢ in LB medium containing 0.5% NaCl, 1% yeast extract
and 1% of lactose. Optimal conditions for adsorption were 0.6 dry g-biomass, at pH 4.0 and the temperature of 20C.
Adsorption equilibrium reached maximum after 30 min in 400 mg/ ¢ metal solution. The adsorption capacity (K) of
copper was 1.5 times higher than that of cadmium and lead was 1.1 times higher than that of cadmium. From the
results obtained in this study, Freundlich adsorption model was applicable for all metals. Adsorption strength (1/n) of
heavy metal ions were in the order of cadmium>copper>lead. The adsorption of dried cell for lead, cadmium, and

copper was 56.2, 58.0, 55.8 mg/g-biomass, respectively. Pretreatment to increase ion strength was the most effective with

0.1 M NaOH whereas slight difference was found both KOH and CaCl; upon same concentration. Effective desorption
was induced by 0.1 M EDTA for lead and 0.1 M HNO; for cadmium and copper.
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Table 1. Optimal growth conditions of E. intermedious
KH410 for biomass production

Growth Condition Results

Medium
Nitrogen source
Carbon source

Luria-Bertani
1% Yeast extract
1% Lactose

Temperature (C) 20
NaCl (%) 0.5
pH 7.0
Incubation time (hrs) 24

Biomass production

DCW : dry cell weight.
Bacteria were grown in LB broth at 20°C for 24 hr. (n=4)

2.56g-DCW/ { - medium

Table 2. Minimal inhibitory —concentration of heavy-
metals on E. intermedious KH410

Heavy-metal ions MIC (mM)
Pb* 1.78
cd” 017
Cu® 1.39
Mixed ions 1.64
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Fig. 2. Effect of pH on uptake capacity of heavy-metals
by E. intermedious KH410. Initial concentration,

100 mg/ ¢. (n=4)
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Fig. 3. Time course of heavy-metals biosorption by E.
intermedious KH410. (n=4)
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Fig. 4. Biosorption isotherm of heavy-metals by E.
intermedious KH410. (n=4).
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Table 3. Freundlich model parameters of uptake capacity
of heavy-metals by E. intermedious KH410 bio-

mass
Heavy metals K 1/n r
Pb** 0.73 0.49 0.95
cd™ 0.62 0.54 0.87
cu™ 0.92 0.40 097
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