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Construction of Petroleum Degradation Bacterium and
Remediation of Contaminated Soil in Laboratory

LI Zhenjing, WU Shufen, YANG Xin, LI Pengcheng, WANG Changlu
(Key Laboratory of Food Nutrition and Safety, Ministry of Education, College of Food Engineering and Biotechnology,
Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: Efficient oil biodegradation bacteria have been screened out using permutation and combination methods. Then
preparations for free and immobilized agents, bioremediation tests of simulated petroleum-contaminated soils in lab, and
GC-MS analysis of petroleum components before and after degradation were carried out, respectively. The results showed
that combination 10%, mixed with a volume ratio of seed concentrate of 10-1 to 10-2 and 10-3 as 1 : 1 : 1 in shake-flask cul-
tures, had the highest degradation rate of 73.34% and no paraffin component was detection except for C18. At a low dos-
age (10%) indoors for 60 d,immobilized agents of 10* showed a higher degradation rate(32.5%)than that of the free
agents (24.9%) , and its short-paraffin content (11.42%) was also higher than that of both the free agents (7.91%) and the con-
trol group (5.12%) . This study provides foundations for the application of immobilized 10* agents to petroleum-contaminated
soils.
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Fig. 1 Strains under scanning electron microscope
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Tab.1 Basic morphological characteristics of the strains

7S ERSIZS MRS
5] . RY FA [=—q A A /AY)"4

o %E;ﬁ%n%ﬁﬁ@ﬁfﬁ#, .
A 4 S
NTS . oY S NN d

103 ggﬁﬁ;ﬂ%éﬁ,ﬁ@fﬁﬁﬁ#, SRR
B2 > Py N NS4

L0 %Sﬁﬁﬁ%ﬂ%éﬁ,&ﬁ@ﬁj‘ﬁ#, Aok

REBEBREER B3 11

2.2 BEREKHLE

4 FREAFRI AR I 2 poR. hiE 2 iTLLE
W EXTBUAE K (2 ~ 14 h) |, B RRE BE P A K
FH. R, B SRS SR I A1 200 14 h.

—=— B FE10-1
5F —e—FFR10-2
—a— [ HR10-3
4l —w—Hikk10-4

0 5 10 15 20 25 30
S [)/h

B2 BEHE LBIEFRERHERHE

Fig.2 Growth curve of the strains in LB medium
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Fig. 3 Degradation rates of oil with single or mixed strains
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Fig.4 Immobilization of oil degradation bacteria

3 VI 5 i S A A ] S A T R A0 U AT 0T T
BRI 5 frs. mE 5 aTE W, BIRE RIS
BROSEBEYTE 10" 2L, BAHEARK.

25

[ 0 8 A
T s A A

13
j=J

W

B A 0 BB (10" mL ™)
5

T T
1 {
5F
0
10-1 10-2 10-3
B ERG

E5 AEFBEREEH
Fig.5 The number of efficient live-bacteria
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Fig. 6 Effect of different microbial agents on the degra-
dation rate of oil in soil
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Fig.7 The gas chromatogram of oil degradation bacte-
rium 10° with degradation of crude oil in flasks
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Fig. 8 The gas chromatogram of Oil degradation bacte-
rium 10° with degradation of crude oil in soil
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