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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.
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0~20 cm A5 YRR L, HAR KT, i 100 B, 1R
EWSEH. HEaAWmEE R 21 000 mg kg, FA
FEAL M R 2 B ] RARUECI E , 3% 1 PR o

®1 LRERBAMR
Table 1 Physical and chemical properties of soil

sk KRR, FHBE AR HHUR - CEY
T gkg' kgt gkg' % P %

MEE 042 0.03 49.83 2.09 8.68 2.9
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BRI BER S -E5 R (1:1),
1.2 R HE
1.2.1 TSR A v 4 Ak L B8 7

AR EE N EE T8 A5 g AT
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PE 3 NPT /T4 3.7.14.21.,28.35.70 d il
REA IR R S EHE . A9 70 d 13
FEMMAREUE DNA, HET R A 4% 5 (Polymerase
Chain Reaction, PCR ) F17Z5 P45 B 5% ¢ FE 1K ( Denatured
Gradient Gel Electrophoresis, DGGE) 43#7 + 344
HIZ R
1.2.5 Stk
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¥4l T8 2. DNA /B84 , {4 ] 26S rDNA H D1/
D2 RAEF S P, ST 3, 3 —% PCR: b
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55 CHEAT 20 MEF, 72 CERAIEM 10 min, 1™
VRSB R . P38~ i#1T DGGE 437, Uk
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Figure 1 The cell form and structure of Strain DF-3
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Figure 2 The cell form and structure of Strain DF-M
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R2 ARENEREER

Table 2 Identification results of biochemial characteristics of fungi
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Figure 3 Degradation rate of total petroleum hydrocarbons with time
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Figure 4 Changes in dehydrogenase activity with time
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DL AR FEEE 70 d Y HHERE S B DNA AR, i
Fi 26S rDNA # D1/D2 X 93 Fi 5 | P A 7 SRy 1,
BARIBRK LN 300 bp B 26S rRNA K D1/D2 X
Y=Y, Y 8= 34T DGGE 4347, #E—2 it
BB IR A AR DL, S5 R 5 PR, B
5(a) PR Z /D R B H P BRI SR, 4
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(a)
Lane : 1.mixed microbes;2.CK;3.sample 1;4.sample 2;5.sample 3
5 BRI RE4EL#5 70 d DGGE E K Quantity—One AbIEiKiE & H 4R
Figure 5 DGGE profile(a)and Quantity—One analysis result(b )of mixed microbes and each sample after 70 days of incubation.

5, UL 8% bR T HIR I 2R, K IE 3
(2940 38 ) FIKkE 4(4% 403 ) 551 5 45H0 8 F&ik
M, BRI T 4 (HAR K 8% AL BRIE AN 44 %5
AT AR AT 2 A R BRI AT £, Bl T T5 G
AIBACRAB T IF o BN B 5 A &5 AL B R R A BRI 9 2 4%
W, R B AR B A PIRR B I 7E 45 A0 3R A ER RE AT
TG R —E A Y& (A BRI A R A 4,
FE—UKAIESE M A T T5 YR B8 1 A 43 B 45 3 Ry L o
R IT HbE I 575 Ye IR R RE e 4 R HE L e B 2
VYA MTER

3 #ig

I 2 BRI ER B A T RS L TR X A e ¥ e 1
B R ERPS, iR B LT 45

(125357 B85 2 PRI ER BRI TR , RBE I Eh AR
ARTE e 3 B BEAR A R VE A

()33 70d iR, L EP KA B A MWmE
S EEAE B TR, CK.2% . 4%F1 8%AbHLA 1M
RSN PR T 43.48%.53.07%..57.20%.63.03%; 54k
P - 98 0 U P B R R B I A 2R A R 5

100.0%

5 4 3 1 2
71.7% 593% 45.8% 29.3%

(b)

SECH I R ) Ak R A IR AR 1 I R T K
(3)%F Hb A Ab 3, BEE BRI AGR B 350, 43
BRI ER MBS, HEASHERARRERERN
B, BRI SRR (B, O T RS
B AHIEAESRERA, A 5%~6% ) EHEE R Y
Mo ATFERIEARBE TR, REFEEE-4
W EE-HE- AR BE , LR EURRA AL
PR GG EESRAMER .

S E 30k :

[1] T 5e38, Bk B, PMET, 4. @S ais e+ S EYME R N L].
43,2001, 33(4):185-188.
DING Ke-giang, LUO Yong-ming, SUN Tie-heng, et al. The effect of
ventilation on bioremediation for petroleum—contaminated soil[J]. Soils,
2001, 33(4):185-188.

RI=EEE, % &L i, % HE-AEEE AN R PR
FABLHIBISEL]. PRI, 2008, 29(1):189-195.
HAN Hui-long, TANG Jing, JIANG Hao, et al. Synergy between fungi
and bacteria in fungi-bacteria gaugmented remediation of petroleum—
contaminated soil[J]. Enwvironmental Science, 2008, 29(1):189-195.

[3] BhAEHA, VAR, TRESR, 45 TS Y LA YEE B P REY
HABIFEN. AR, 2002, 21(1):26-28.



2004 F B PIRE RN B R ETE A G R R E R

20104E 10 A

YAO De-ming, XU Hua—xia, ZHANG Hai-rong, et al. Microbiological
ecology during bioremediation for oil contaminated soil[J]. Chinese
Journdl of Ecology, 2002, 21(1):26-28.

M XTI, Bk, DL, 45 AT 3 B L MHB E ST ).
43, 2006, 38(5):634-639.
LIU Wu-xing, LUO Yong-ming, TENG Ying, et al. Advances in
bioremediation of petroleum contaminated soil[J]. Soils, 2006, 38(5):
634-639.

[5] 3k R b L 3A 5 3 5 R AL A YME R BORBEFED]. BRI
KB M, 2006.
ZHANG Bao-liang. Research on in—situ bioremediation for oil —
contaminated soil in oilfields[D]. Heilongjiang : Daqing Petroleum
Institute, 2006.

[6] X1 JEAR . 1S3 AL A3 7 5 F T4 3R (M. 63« o B bm o A
1996.121-265.
LIU Guang-song. Soil physical and chemical analysis & description of
soil profiles[M]. Beijing: China Standard Press, 1996:121-265.

[7] RLEHE, BEARE. UEY S SEREOR M. JU : sp E R Tl i AL,
2005:165-168.
DU Lian—xiang, LU Fu—ping. Experimental technique of microbiology
[M]. Beijing: China Light Industry Press, 2005 : 165-168.

(8] ZESL, IV AE, XIFHIE. FREEWEIIMI. BT, LI R EH R
#t, 1995:404-405.
XI Dan-li, SUN Yu-sheng, LIU Xiu-ying. Environmental monitoring
[M]. Revision. Beijing: Higher Education Press, 1995 :404-405.

[9] FRIF ML PRI Y 2E S SR [M]. JET - fb2E Toll i A, 2005

130-131.
ZHANG Qing—min. Experimental technique of environmental biology
[M]. Beijing: Chemical Industry Press, 2005:130-131.

[10] Cheunjit J Prakitchaiwattana, Graham H Fleet, Gillian M. Heard
application and evaluation of denaturing gradient gel electrophoresis to
analyse the yeast ecology of wine grapes[J]. FEMS Yeast Res, 2004, 4
(8):865-877.

[11] #3422, BAEAK, FHEHN, 55 RAUA MR BT R E R A IS Je L
FEYME R RHERIBIFE]. PMERLEZER, 2007, 27(4) :622-628.
XU Jin-lan, HUANG Ting-lin, TANG Zhi—xin, et al. Isolation of
petroleum degradation bacteria and its application to bioremediation of
petroleum—contaminated soil[J]. Acta Scientiae Circumstantiae, 2007,
27(4):622-628.

[12] Brol, I, EARE. AR S X &S Ve R R4
W] FREEX#IFE, 2007, 11(24) . 850-853.

CHEN Rong—can, BIAN Wei—guo, WANG Lin-xia. Study on biodegra—
dation of oily sludge treated with complex bacteria[J]. Arid Zone Re—
search, 2007, 11(24 ) :850-853.

[13] Neilson A H. Organic chemicals:An environmental perspective [M].
New York : Lewis Publishers, 2000.

(14157 ZE, 4R U4, 3EAERE, 45 JBLBE S I Jr ik R HCAE BRI e
A REALT. HF EERE I, 2006, 22(5):13-18.

XIE Jun, QI Feng, PEI Hai—yan. Determining method of dehydrogenase
activity and its application in environmental monitoring[J]. Environ—
mental Monitoring in China, 2006, 22(5):13-18.



