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Impacts of bioremediation on microbial activities in petroleum contaminated soil

CHEN Kai-li, WU Man-1i", YE Xi-qiong, LI Wei, YUAN Jing

(School of Environmental and Municipal Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China)
Abstract : Biodegradation of petroleum hydrocarbons in oil—polluted soil is carried out by various microorganisms. But little information is
available for the relationships between hydrocarbon degradation and soil enzyme and microbial metabolic activities. In this study , petroleum
contaminated soils which were collected from the North of Shaanxi Province of China were treated by using the bioremediation method. The
changes of different fractional of petroleum hydrocarbons were determined using the gravimetry method. Four enzyme activities (polyphe—
noloxidase , catalase , dehydrogenase , and lipase) were determined by the method of spectrophotometry and titration. The hydrocarbon de —
grading activities of soil microorganisms were determined by Biolog(MT2 ) Micro Plates assay. The correlations between the different frac—
tional of hydrocarbons and biotic factors were analyzed by using SPSS 19.0 software. Results showed that bioremediation was an effective
method for removal of petroleum hydrocarbons, which promoted respectively 46.8% and 39.9% degradation of alkanes and polycyclic aro—
matic hydrocarbons( PAHs) after 11 weeks of remediation. The catalase and lipase activities , as well as the hydrocarbon utilization abilities
of soil microorganisms were enhanced during bioremediation. However, polyphenoloxidase and dehydrogenase activites increased firstly and
then decreased. The correlation analysis results indicated alkane degradation was related to alkane metabolic activities , as well as dehydro—
genase and catalase activities. PAHs degradation was related to dehydrogenase and catalase activities. The results suggest that bioremedia—
tion enhanced the correlation relationships between the different fractional hydrocarbon degradation and soil microbial activities.

Keywords : petroleum contaminated soil; bioremediation; soil enzyme activities; hydrocarbon utilization; correlation analysis
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Figure 1 The concentrations of different fractional petroleum

hydrocarbons in the soil
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Figure 2 The weekly degradation efficiencies of different fractional hydrocarbons in the soil
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Figure 3 The changes of four enzyme activities in the different treatment soil
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Figure 4 The hydrocarbon metabolic activities of soil

microorganisms in the soil
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Table 2 Correlation analysis of different Indicators
b 28 23
Alkane PAH TC AWCD-a AWCD-p PPO CAT DHA LIP
CK Alkane 1 0.969%* 0.102 -0.474%* 0.719* 0.901** -0.126 0.168 -0.855%%*
PAH 1 0.27 -0.610%* 0.722% 0.937+* -0.043 0.096 -0.851%%*
AWCD-a 1 -0.484* -0.319 -0.048 0.355 0.317
AWCD-p 1 0.845%* 0.845%* 0.209 -0.729*
PPO 1 0.069 0.03 -0.858%%*
CAT 1 0.263 0.057
DHA 1 -0.198
LIP 1
BAS
Alkane 1 0.888** 0.863** -0.488%* -0.066 0.978** —-0.746%* 0.459% -0.892%%*
PAH 1 0.861%* -0.293 0.134 0.876%* —0.434* 0.724%* -0.683*
AWCD-a 1 0.730%* 0.341 -0.126 0.134 0.500%*
AWCD-p 1 0.836%** -0.828** 0.377 -0.459*
PPO 1 -0.747** 0.453%* -0.891%*
CAT 1 0.212 0.710*
DHA 1 -0.382
LIP 1
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