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Coordinated Biodegradation of Pyrene by a Consortium of White Rot Fungus and Bacteria
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Abstract: Two Bacillus sp. have been tamed and isolated from an aged PAHs contaminated soil at previous research in our lab. It has
been proven that they are both pyrene degrading bacteria. The degradation of PAHs by white rot fungi has been extensively examined
in experiments both using liquid culture and in situ. In this study, a white rot fungus — Phanerochaete chrysosporium was added into
the pyrene degradation experiments. Through optimizing culture conditions such as component of nutrition, pH, temperature and
DO, P. Chrysosporium has successfully cultivated cooperated with above two Bacillus sp. . The individual growth of bacteria and
white rot fungus in the consortium was also investigated to find out the coordinated conditions of them. The consortium of them greatly
increased pyrene degradation rate (PDR). The overall PDR by the consortium was up to 99. 5%, indicating much greater than the
separate microorganism. Except for the adsorption to the cell wall, pyrene assimilation rate (PAR) was also up to 90% . Further-
more, the consortium reduced the threshold of pyrene from 12% to 0. 5% in the exireme. Consequently, ecological risk of pyrene to
environment was reduced to a minimum level. Intermediate metaholite compounds such as 1 — hydroxy — 2 — naphthoic acid (1H2N)
were isolated and identified in the degradation experiment. The accumulation and utilization of 1H2N and its equivalents were mea-
sured. The high level accumulation of 1H2N and its equivalents were found in degradation experiments and up to 5. 16 mg * L',
equivalent to 110. 9% of its theoretical yield, which further proved that polyphenolic substances are firstly generated in pyrene
degradation pathway.
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Figure 1 Growth curve of mixed consortia culture
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Figure 2 The biodegradation of pyrene at different cultures
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Table 1 Degradation rates of pyrene by different microorganisms in

rapid degradation period
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Figure 3 Adsorption curve of pyrene in the cell
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Figure 4 The assimulation of pyrene by the cells
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Figure 5 Accumulation and utilization of 1H2N
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