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The biodegradation characteristics of Pyrene Bacillus cereus and its enzyme
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Abstract: The characteristics and metabolites of pyrene degradation in water by Bacillus cereus and its enzyme activity were studied. The results show that pyrene

2+, Fe3*

degradation was promoted when mixing with Mn and glucose at the concentrations of 1 mg-L'1, 0.1 mg-L'1 and 10 mg-L'1, respectively. Within 120 hours, the

degradation rate of 2.5 pmoI-L'1 pyrene by 1 g-L'1 biomass was 61.4%. Four hydroxyl metabolites of pyrene, namely 1-naphthol, 2-naphthol, 9-phenanthrol and 1-
pyrenol were detected by using LC-MS/MS, which suggestes that the ring-cleavage of pyrene was initiated by monooxygenase, and these four hydroxyl metabolites were
utilized by B. cereus effectively. The utilization rates of theses metabolites were 100%, 90.3%, 98.3% and 52.7%, respectively. The results of enzyme activities analysis
show that salicylate hydroxylase, catechol 1,2-dioxygenase and catechol 2,3-dioxygenase of B. cereus played a key role in degradation of pyrene, and the enzyme
activities were obviously enhanced after pyrene treatment. Based on the product analysis and enzymatic determination, it was speculated that the degradation pathway
of pyrene by B. cereus was due to the combined effects of monooxygenase and dioxygenase system.
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