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Abstract ; Six petroleum-degrading strains were isolated from oil-contaminated soil at Dagang oil field and oil sewage on Bohai offshore
drilling platform in Tianjin using enrichment culture and isolation method. The physiological biochemical test together with 16S rDNA
sequencing analysis indicated that they belonged to Bacillus (S1, S2, S3, S4), Pseudomonas (W1) and Ochrobactrum (W2)
respectively. The strain S3 had the maximum degradation rate of alkane (41.3% ) and aromatic hydrocarbon (30.9% ) among all
isolated strains showing the better degradation efficiency by endogenous bacteria when compared to that by the exogenous bacteria. The
four Bacillus strains were used to construct microbiome, thereafter subjected to petroleum degradation efficiency test and analyzed. The
results showed that microbiome F3 consisting of SI and S4 had the maximum degradation rates of alkane (50.5% ) and aromatic
hydrocarbon (54.0% ), which were 69. 9% and 156. 1% higher than those by single bacterium, respectively. Furthermore, they were
22.1% and 74. 6% respectively higher than those by the most optimal degradation bacterium S3. Microbiome F4 consisting of S2 and
S3 had the minimum degradation rates of alkane (18.5% ) and aromatic hydrocarbon (18.9% ) which were 55. 3% and 39. 0% lower
than the degradation rates of single bacterium, respectively. The results also demonstrated that there were both microbial synergy
promotion and antagonism inhibition among bacteria of the same genus in the petroleum degradation period. Bacteria with close affinity
in Bacillus genus displayed mainly promoted petroleum degradation effect.

Key words : petroleum degradation; Bacillus; microbiome; 16S rDNA ; interspecific interactions
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Table 1 ~ Morphologic, physiological and biochemical characteristics of petroleum-degrading microorganisms
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97L 83
Bacillus amyloliquefaciens (NR112685)
Bacillus subtilis (NR113265)
100{ 5
Bacillus tequilensis (NR104919)
Bacillus vallismortis (NR113994)
100 | Pseudomonas aeruginosa (NR113599) n
Wil
100 ’-‘1 Pseud: ofitidis (NR043289) Fseudomonas
I— Pseudomonas resinovorans (NR103921)
Ochrobactrum haematophilum (NRD42588) Proteobacteria
100 Ochrobactrum tritici (NR0O28902)
oF Ochrobactrum anthropi (NR043184) Ochrobactrum
0.02 Ochrobactrum lupini (NR042911)
I ——————— 99 “.")
E1 SERMMEMEERE 16S rDNA EE RS i#E R
Fig. 1 16S rDNA phylogenetic tree of isolated petroleum-degrading microorganisms
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Fig. 2 The 7 days-degradation rates of petroleum
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