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ABSTRACT

The presence of phenol in wastewaters, as a result of discharges from different
industries, causes the environmental pollution. Therefore, it is very important to
eliminate this chemical. After the isolation of microorganisms that were able to
degrade phenol from soil samples, Candida tropicalis CMU 10 showed high
phenol-degrading ability. The effect of various factors on phenol degradation by
C. tropicalis CMU 10 were studied in a series of batch experiments. From the study
on effects of physical conditions on phenol degradation, the yeast strain degraded
phenol best at initial concentration of 100 mg/l in 8 h at 37 °C. The maximum initial
concentration of phenol utilized by C. tropicalis CMU 10 was 1,000 mg/l.
The optimum pH for phenol degradation was at 8. The effects of glucose, various
organic acids (citric, lactic, malic and succinic acids) and metal ions (Co*’, Cu®*, Fe*",
Fe**, Mn*, Ni** and Zn**) were subsequently investigated. The yeast strain degraded
phenol completely in the presence of 0-5 mM glucose, 10 mM organic acids (citric,

lactic and succinic) and 0.4 mM of metal ions (Fe**, Fe**, Mn?* and Zn?*) after 4-8,



4-7 and 4-6 days, respectively. Phenol degradation by free and immobilized cells of
the yeast strain was investigated in a repeated batch system. Initial phenol
concentration in the medium was 1,000 mg/l. In each batch, after phenol had been
completely degraded, 70 % of the fermentation medium volume was exchanged for
another round of fresh medium containing 250 mg/l higher phenol concentration.
Phenol could be completely degraded for 4, 7 and 5 batches by free, alginate-
immobilized and agar-immobilized cells for 246, 432 and 1,578 h, respectively. The
maximum phenol degradation rates of free and immobilized cells in alginate and agar
matrices were 41.6, 34.9 and 26.0 mg/l-h, respectively, at 1,250 mg/l phenol.
Immobilized cells were able to degrade phenol at a higher concentration (2,000 and
2,750 mg/l for agar- and alginate-immobilized cells, respectively) than that of the free

cells.
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