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Abstract: To explore the effect of different carrier materials on microbial degradation of phenanthrene, the biodegradation of
phenanthrene was investigated in the liquid phase by gram-negative bacteria Sphingobium sp. PHE3 immobilized on
montmorillonite, goethite and maize straw-derived biochar. The results of scanning electron microscopy showed that there was
the largest number of bacteria adhered to the surface of the biochar with the best morphology. The addition of montmorillonite
and biochar significantly (P<0.05) improved the degradation rate of phenanthrene by microorganisms, as well as the increase of
polysaccharide and protein production in bacterial extracellular polymeric substance (EPS). Nevertheless, there was no obvious
effect on phenanthrene biodegradation and EPS production with the addition of goethite. Furthermore, quorum sensing might play

a role in biofilm formation. The signal molecules Cg-HSL and C,-HSL secreted by PHE3 might mediate the production of EPS

and phenanthrene biodegradation to some extent.

Key words: Phenanthrene; Biodegradation; Carrier; Extracellular polymeric substance; N-acyl homoserine lactone
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Fig. 1 Scanning electron microscope results of Sphingobium sp.
PHE3 on different carriers in nutrient broth medium after 2 days
incubation
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Fig. 2 Degradation of phenanthrene by Sphingobium sp. PHE3 in different carrier systems
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Table 1 Kinetics of phenanthrene biodegradation in different carrier systems
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Fig. 3 Polysaccharide (a) and protein (b ) content of the EPS in different carrier systems during phenanthrene biodegradation at an initial

concentration of 20 mg-L™"
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Fig. 4 Scanning electron microscope results of Sphingobium sp. PHE3 loading on different carriers during biophenanthrene degradation at an
initial concentration of 100 mg-L'
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