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Effects and Biological Response on Bioremediation of Petroleum Contaminated
Soil

YANG Qian, WU Man-li * , NIE Mai-qian, WANG Ting-ting, ZHANG Ming-hui

(School of Environmental & Municipal Engineering, Xi’an University of Architecture & Technology, Xi’an 710055, China)

Abstract: Bioaugmentation and biostimulation were used to remediate petroleum-contaminated soil which were collected from Zichang
city in North of Shaanxi. The optimal bioremediation method was obtained by determining the total petroleum hydrocarbon( TPH) using
the infrared spectroscopy. During the bioremediation, number of degrading strains, TPH catabolic genes, and soil microbial community
diversity were determined by Most Probable Number( MPN) , polymerase chain reaction( PCR) combined agarose electrophoresis, and
PCR- denaturing gradient electrophoresis( DGGE ). The results in different treatments showed different biodegradation effects towards
total petroleum hydrocarbon (TPH). Biostimulation by adding N and P to soils achieved the best degradation effects towards TPH, and
the bioaugmentation was achieved by inoculating strain SZ-1 to soils. Further analysis indicated the positive correlation between
catabolic genes and TPH removal efficiency. During the bioremediation, the number of TPH and alkanes degrading strains was higher
than the number of aromatic degrading strains. The results of PCR-DGGE showed microbial inoculums could enhance microbial
community functional diversity. These results contribute to understand the ecologically microbial effects during the bioremediation of
petroleum-polluted soil.
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Table 1  Bioremediation treatments of petroleum contaminated soil
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Fig. 1 TPH of different treatment soils
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Table 2 Catabolic genes in different treatment soils
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Table 3 Results of Simpson’s and Shannon diversity index
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Table 4 16S rRNA sequence analysis results of DGGE bands

DGGE 47 45 G Bl EHE AT 5 Fr AL YA ) HALEE/ %6
1 Bacillus lentus KJ481836 KF378647 100
2 Acinetobacter sp. KJ481837 KF453955 94
3 Methanogenic prokaryote KJ481838 K(C821450 98
4 Pseudomonas sp. KJ481839 JX624259 100
5 Uncultured a-Proteobacterium KJ481840 JN409106 91
6 Uncultured Moraxellaceae bacterium KJ481841 JN038240 99
7 Sphingomonas sp. KJ481842 KF830230 100
8 Uncultured Salinimicrobium sp. KJ481843 KF859581 99
9 Uncultured Pseudomonas sp. KJ481844 EU755103 98
10 Uncultured Gemmatimonas sp. KJ481845 JQ400417 96
11 Pseudomonas sp. KJ481846 AB628746 98
12 Acinetobacter sp. KJ481847 KF453955 100
13 Geodermatophilus sp. KJ481848 X92363 99
14 Uncultured Acinetobacter sp. KJ481849 AB908751 99
15 Paracoccus marcusii KJ481836 KF856725 100
16 Sphingosinicella sp. KJ481837 KF877719 100
17 Sphingomonas sp. KJ481838 KF777648 99
18 Mycobacterium sp. KJ481839 KF663791 99
19 Uncultured Actinomyces KJ481840 JX442917 95
20 Uncultured Prokaryote KJ481841 KC337096 98
21 Acinetobacter sp. KJ481842 KF663060 100
22 Uncultured Moraxellaceae bacterium KJ481843 JN038240 99
23 Acinetobacter sp. KJ481844 KF792192 99
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