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Abstract A high efficient phenanthrene-degrading bacterial strain was isolated and screened from oil wastewater in a
Lanzhou chemical plant and characterized it. The growth different hydrocarbons degradation features and phenan—
threne biodegradation kinetics etc. of the strain were studied combined with ultraviolet spectroscopy and GC-MS anal-
ysis. The major phenanthrene-degrading related genes of aromatic hydrocarbons metabolism were detected by the PCR
amplification. The results showed that the strain F1 belonged to Acinetobacter johnsonii. The strain could normally
grow on a basic medium containing 50-800 mg/L phenanthrene. Under the cultivation conditions as follows: 30 °C

pH 7.0 and salinity at 0.3% ( w/v) with 180 r/min of shaker the degradation rate was at 43.57% 5 d after the
cultivation with final phenanthrene concentration at 100 mg/L.  and the degradation process accorded with the first
class kinetic feature. strain could also grow using biphenyl naphthalene anthracene and pyrene as sole carbon
source. GC-MS analysis showed the strain had capability to degrade part of C10-C28 straight-chain alkanes. PCR am-
plification results indicated that the strain possessed genes in its genome such as catechold 2-dioxygenase benzoate

dioxygenase ferredoxin reductase alcohol dehydrogenase dihydroxy-acid dehydrogenase aldolase and redox prote—
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ase genes. The results of the study provided basic data for the strain applying to restoration of the wastewater contai—

ning with phenanthrene and PAHs contaminated soil.
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Table 1~ Primers for PCR detection of phenanthrene-degrading related genes
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FRF CTTTGGGTAAAGTGGTAA 50 520
FRR TCATCTGATTCTTGGGTAT .
ADF GATAATACCATTCGTGCCT 0 970
ADR GTAACCGTTCCAGTGCTT
DADF GGGGATGAAAGACGAAGA 58 1214
DADR CAATGTTACCGTACAGGACA
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Fig.2  Phylogenetic tree of the bacteria F4 based on the 16S rDNA sequences
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Fig.4 Dynamics curve of the degradation of phenanthrene of strain F4
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