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Effect of Temperature and pH on the Biosorption of Heavy Metals by Exophiala sp. Lim, Joung Soo, So
Jin Lee, and Eun Young Lee*. Department of Environmental. Engineering, Suwon University 445-743,
Hwaseong, Korea — To find the optimum growth and metal removal condition of isolated strain LH2, effects of
the environmental factors such as medium pH, growth temperature, and metal concentrations were investigated.
Based on the 18S rDNA analysis, the isolated strain was identified to Exophiala sp. with 100% homology. Iso-
lated strain Exophiala sp. LH2 showed maximum removal efficiency of metals at the shaking conditions of pH 7
and 25°C. When the concentration of metal was under 200 ppm, the specific metal removal velocity at pH 7
increased from 0.01 to 4.43 mg-metal-L-!-d"! - mg- DCW! as the concentration of metal increased from 10 ppm
to 200 ppm. When 200 ppm of each metal was contained in the culture medium adjusted with pH 7, metal
removal efficiencies of Cr, Cu, Ni, Pb and Zn were 99.28%, 97.67%, 91.94%, 99.77%, 99.61%, respectively.
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Table 1. Standard for drinking water quality in Korea.

Components Standard concentration (mg/L)

Pb 0.01

As 0.01

Hg 0.001

CN 0.01

Cr 0.05

Cd 0.005

Cu 1

Zn 3
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Fig. 2. Cellular morphology of Exophiala sp. LH2 grown in
PDA plate culture at 25°C for 5 days (x1,000).

TCCCAACCCATTGTTTATGATACCTAGTGTTGCTTCGGTAGGCCTGGTCT
ATCTGTTATAGACCTGCCGGGGCGGCCGTAAGACGCCCGCCGGAGAGTGCC

TACCGACAGCCTCAACTCCAAAATTCTTTAACCAAACGTGTCTTTGTCTG
AGTAACGTCTTTTAAAATAAAGCAAAACTTTCAACAACGGATCTCTITGGT

TCTGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAATGCGAATTGC
AGAATTCTCGTGAGTCATCGAATCTTTGAACGCACATTGCGCCCTTTGGT

ATTCCGAAGGGCATGCCTGTTCCGAGCGTCATTTTCACCCCTCAAGCCCCC
GGCTTGGTGTTGGACGGTCTGGTCCGGGGACCTCAAACCCCCTGGACCCC

TCCCAAAGACAATGACGGCGGGCTGTTGAACCCCCGGTACACTGAGCATC
TTCACGGAGCACGTACCGGTCTCAAGGGTCGACGGCACCCGGTCTATACC

TATATTTTTCAAGGTTGACCTCGGATCAGGTAGGAATACCCGCTGAACTT

AAGCAT

556bp

Fig. 1. Nucleotide sequence of Exophiala sp. LH2.



168 Limetal
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Fig. 4. Removal efficiencies of heavy metals at different pH
conditions (* Initial concentration : 100 ppm). pH: [; pH 4, Z;
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Fig. 3 Growth of Exophiala sp. LH2 in shaking conditions at pH 6 (A) and pH 7 (B). Concentration (ppm): ®; 10, O; 50, v; 100, &;

150, I; 200.
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Fig. 5. Effects of the concentration of heavy metals on the removal efficiency of Exophiala sp. LH2 at pH 6 and pH 7. pH: @; pH 6,

O;pH 7.
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Fig. 6. Specific removal velocity of Exophiala sp. LH2 at pH 6 (A) and pH 7 (B). Heavy metal: @; Cr, O; Cu, ¥; Ni, A; Pb, IE; Zn.
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Fig. 7. Removal efficiencies of heavy metals at pH 7 and
different temperature conditions (* Initial concentration : 10
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pH, 2% ¢ 34 3% wisl] & 355 AMESS @
Aslgich. FeldFE 18S tDNA £ 2)7jsle] & #A}
o] 100%2X Exophiala sp3- $73=c}. Beld52 4
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