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Abstract Phytoremediation is an important approach for the bioremediation of petroleum hydrocarbon contaminated soil. Alginate oligosac—
charide, the product from alginate decomposition, is effective in enhancing plant growth. In this paper, combined effects of Zea Mexicana and
alginate oligosaccharides on bioremediation of petroleum contaminated soil was studied. The enzyme activity of polyphenol oxidase, dehydro—
genase and urease was tested and the microbiology community change in the soil was characterized by the PCR-DGGE method. The degrada—
tion rate of petroleum hydrocarbons could be improved by planting Zea Mexicana, with 11% higher degradation rate as compared to the con—
trol. Addition of different contents of oligosaccharides further increased the degradation of petroleum hydrocarbons, with maximum degrada—
tion rate of 28.6% after 3 months. The best remediation was achieved by addition of alginate oligosaccharide solution at dilution rate of 20
times. Planting and addition of seaweed oligosaccharides could effectively improve the activity of polyphenol oxidase, dehydrogenase and
urease. Positive correlation was found between petroleum degradation and activity of dehydrogenase and urease, which indicated the impor—
tant role of enzyme activity on the bioremediation process. PCR-DGGE results suggested that planting and alginate oligosaccharides addition
to the soil had enhanced the growth of soil microorganisms, the microbial community structure had changed as compared to the soil without
planting and that before remediation. The microbial community of soils with alginate oligosaccharide addition was classified into the same
group in cluster analysis on the DGGE results.

Keywords petroleum hydrocarbons; remediation; Zea Mexicana; alginate oligosaccharides; Denaturing Gradient Gel Elecrophoresis DGGE

2010-04-19
863 2007AA061201 09JCYBJCO8800
20087X07314-001-05
1968— o E-mail tangjch@nankai.edu.cn



2108 Zea Mexicana 2010 11

o o 3~7
o 0.5%
3 20.40.60.80.100
1, Gu 100 mL, 2008 4 1 2008
rska P 7 15 o
N 60 20
o =20 C
DNA o
o 1.3
B4 S5¢g 50 mL 15 mL
15 min 4 000 r*min™ 15 min
150 mLL
o Bl 3 60 C
[6] o
o 14
lg 1mm
! 100 mL 10 mL 1%
1.1 30 C 3 he
4 mL - pH4.5
10 o 35 mL
1. o
1 430 nm o
Table 1 Physico—chemical properties of the soil used in the test
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Table 2 Design of the experiment for bioremediation of petroleum hydrogen by Zea Mexicana and alginate oligosaccharides
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Figure 3 Change of dehydrogenase in different soils
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Figure 4 Change of urease in different soils after remediation
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Figure 5 Relation between petroleum hydrocarbon degradation and soil enzyme activity
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