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Isolation of Two Strains of Fungi and Their Effect on Bioremediation of Petroleum—Contaminated Soil
QIN Xiao', TANG Jing—chun?, ZHANG Qing—min®, GAO Jing', LI De—sheng'

1.College of Environmental Science and Safety Engineering, Tianjin University of Technology, Tianjin 300384, China; 2.College of Environ—
mental Science and Engineering, Nankai University, Tianjin 300071, China
Abstract Two strains of fungi were isolated from petroleum—contaminated saline soil and their physiological characteristics were investigat—
ed. The bioremediation of petroleum—contaminated soil was studied using the mixed cultures of the isolated strains. The biodegradation effi—
ciency, dehydrogenase activity and microbial diversity of the studied soil were monitored for different treatments in pot experiments. The re—
sults showed that compared with the control CK , addition of mixed microbes notably improved the biodegradation efficiency and dehydroge—
nase activity and stimulated both the abundance and diversity of the soil microbe. The biodegradation rate increased with higher inoculation
amount of microbial consortium. With addition of 8% microbial mixture, the total concentration of petroleum hydrocarbon decreased by 63%
after 70 days of incubation, which was 1.44 times higher than that of CK.

Keywords petroleum degradation fungi; petroleum—contaminated soil; degradation efficiency ; dehydrogenase activity; microbial diversity

151 N
[1-3]
(e}
o
N o
4]
N o
pH 6 “‘8 N
. —
2010-05-20
o
863 2007AA061201 1
kzex1-yw—06-03
1984—
1.1

o E-mail jodyqin@163.com
E-mail deshli@tjut.edu.cn



2010 10

2000
0~20 em 100 N N N
21 000 mg -kg™' o 1
(el 1 o 1 mL
45 C 15
! mL
Table 1 Physical and chemical properties of soil ) 7
g-kg™ g'kg"/ g'kg"/ % o % / ! 0
042 003 4983 209 868 29 4h
28 C 48 h o
PDA 3 [7]
- 1:1 4 g
1.2 1 3%
1.2.1 2 mL 0.5 min
N N 5¢ o
100 mL. PDA 250 mL 5 g
28 °C 160 r+min™ 5 1 4
d 5 mL mg-mL'  TTC 3mL
PDA 37C 24 h
4 5 4mg-ml?  TTC 485 nm
0.5 mL - oD oD o
28 C 48~56 h 6 g
20 mL 50 mL
PDA 28 C 24 h 28 C 4d. o
4C o 7 7
2 mL 28 C
10d o
- 3 1 mL 1.2.3
0.2 pm . 28C
160 r-min™
PDA
0.1 mL.
28 C 48~56 h 4:1
o 1.2.4
1.2.2 4keg 3
1 3%
10 0.2 mL
PDA 28 °C 48~56 h 300 ¢ 0% 2% 4%
o 8% CK.1.2.3
2 g 50 mL,



29 10 2001
3 o 3.7.14.21.28.35.70 d
N 0 70d 2
DNA Polymerase 2.1
Chain Reaction PCR Denatured N
Gradient Gel Electrophoresis DGGE o,
1.2.5
Total petroleum hydrocar 2 o
bons content TPH ® o
DF-3  DF-M,
o 4<C o °
_ M,-M; x100% 2.2
) M, DF-3  DF-M
M, 1d M; id 1. 2.
° DF-3 DF-M DF-3
Tme- DF-M . 2,
el 1h 1 pg TF 213
o 3 o
70 d DNA
PCR-DGGE PCR Dcode
Bio—Rad o DNA
ZR Soil Microbe DNA Kit™D6001 USA
DNA 26SrDNA D1/
D2 o) . PCR
NIL-1 5-GCATATCAATAAGCGGA GGAAAAG-
3 NL4 5'-GGTCCGTGT TTCAAGACGG-
3 PCR NL1-GC 5'-CGCCCGCC

GCGCGCGGLCGGGCGGGGEGGGG GCATATCAATAA
GCGGAGGAAAAG-3' LS2 5'-ATTCCC

AAACAACTCGACTC-3' o 5S0pnL
1 pL dNTPs 1 pl. Taq
1 pL 4 uL Sl 37 nL.
o 94 °C 10 min
94 C 455 65 C 45 s
1C 55C 72 °C 1 min
55 C 20 72 °C 10 min,
o DGGE .
8% 30%~
60% IxTAE, 60 C
160 V 3h EB 30 min

Quantity—One

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved.

1 DF-3
Figure 1 The cell form and structure of Strain DF-3

2 DF-M
Figure 2 The cell form and structure of Strain DF-M
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Table 2 Identification results of biochemial characteristics of fungi
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Figure 5 DGGE profile a and Quantity—One analysis result b of mixed microbes and each sample after 70 days of incubation.
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