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Petroleum Hydrocarbons Degradation Potential of Autochthonous Bacteria from Saline Soil
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Abstract : 4 microbial communities and 8 isolates were obtained from 4 petroleum contaminated saline soil samples in Yellow River Delta, an
important base of petroleum production in China. Their abilities to transform diesel oil, crude oil, n-alkanes and PAHs as well as their counts
were monitored. The results showed that the obtained strains were slightly halophilic bacteria and different strains had different endurance
and degradation characteristic to substrates. Biodegradation potential of microbial communities was stronger than individual isolates. Hexade—
cane and phenanthrene were easier to be biodegraded than mixed compounds, such as crude oil and diesel oil. Isolates of 1-2, 3, 5, 7 could
utilize PAHs well and had better abilities to utilize crude oil than diesel oil. I-1, 4, 6, 8 could utilize diesel oil better. The highest biodegrada—
tion rates of crude oil, diesel oil, hexadecane and phenanthrene were 70.7%, 78.4% , 87.7% and 88.1%, respectively. These data indicated
that indigenous bacteria had great potential to degrade crude oil and would be applied in bioremediation of oil-contaminated saline soil.
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Table 1 Basic physical and chemical property of soils

in Yellow River Delta
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Table 2 Different hydrocarbons carbon sources for 4 mixed

bacterial communities and 8 individual isolates
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Table 3 Metabolic capability to different substrates and increasing

of cell counts of the microbial community C-1*
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Table 4 Maximal concentrations of substrates for bacteria

adaptation and biodegradation( % )

ied “ F

1 2 3 4 1 2 3 4 5 6 71 8
e 3003 03 2.3 2 1-21-2 3 12 2 1 2
B 2~3* 2 2 2 2 1~2 1~2 2 1~2 2 1~2 2
ek >3 >3 >3 03 3 =< - >3 - 3 - 23

JE 2 1212 1 - 1 12 - 12 - 1 -

T+ 2271 AR AR VAR T BB 205 1 3 % 1 I 490 de KR IS TE 2%0~3% 2
IF1] o 73 ek AR 1T RS 1oL AR AR X IG A B VR I 155 T 3%« SR e
TR ANBERE N R AR

FREff 2
2.4 RNEIERM RO FEREE N

ARG B AR AR RR AR F IS B IR T
PIREREAR L s, B I 1 o 3 A 2% /Y
B3t SR I SBERL B 1% AR R G il T
BEARRSZEG, T 14 d 2350 00 5 45 IRk BE , 1545
itk TR AR R AR SR R AE D 225 (] 1) .

A
100r 4 (g o
T T _('rl_ d [ abiotic loss

80+ ™ O biodegration
S C
$ o be m b b
E 60} ™ , T
g a a 1 a
E 7] s
= 40t
iy
a

20+

0
C-1C-2C-3C41-1 1I-2 I-3 I-4 I-5 1I-6 I-7 I-8

Degrading bacteria

= O
S

b
N _-rb_ _Tb_ T a

F

& [=)]
S =]
b

Biodegradation rate/%

(3]
(=)

(=]

c-1 G2 C3 CH4 I-1 -4 16 I8

Degrading bacteria

1A KW, IRATEAR C-1 X A 4 i 1 feeit, ml
ik 70.7% , 3zt 376 8 1 JEUIH Y H AR 5 K (20% , 145
fif AR FEBUREE ) (B 4 FRA T R 0 AY
FArBE S JCIA i 22 57 o BATRTRR 1-1 .4 .6 .8 Xt JELI %
fif BT LIRS T R 5S , Bem M52.7%. 1-2.3.5.7 f
BRI LA W 25 5 43650 30% ., A ik T %ot i 1) e
FR R 5 ECM AR L (B 1B, TRA B 28 1 A A e ) I
5, 1K 78.4% , BATR AR 1-1 Lk 1-4.6 .8 Fig5k,1-2.3.5.7
A%, AR 20%, B 1-2.3.5.7 S ANREREfIE 75 bt
HITEARZ AN, A RRMR TR X IE 7N ot 1 B i R 4 A
( 1C), ik 86.7%. 1-6 5 1-8 B IE T /N e i
AE TR , LA R T 1 AR i R T B 25 5 IR
R 1-1.4.6.8 , HA R fifk D1 B0 0T HEAT S50 A R i i
(E1D),1-5 PR R IR A W R 12 5 1-7 I
% B HIAR] 70% 4 4 o

AT UL, TR T 2R R4 IS W 10 e A BE 1 23
FHARE R, 7E SR RIS I A 5 2 A v 22 B A B
o X B IR A P R B A R LA T PR 38
AE R 2 TR SZ2 e o LM A 1 &R A8 ik ]
DA 3 3o I RV P 2 20 5 90 PO AN [ i 4 o figt P o 7

B

100

ssofd &4 d

L c

z T be b
E

3

5‘740-

B a

) ﬁ ﬁ ﬂ a

0 1 1 1
C-1C-2C-3C-41-11-2 1-3 I-4 I-5 1-6 I-7 I-8

Degrading bacteria

éc
|—|Q
|_|

d
I cd
e b

A& & ®
(= = N =]
5
b

he

Biodegradation rate/%

33
(=]
T

0 1 1 1 1 1 1 1 1
c-1 C2 €3 C4 12 1-3 1-5 -7

Degrading bacteria

B 1 REBARFEEARIT A Rih(2%) B 8Eil(2%) .C IE+75K8(2%)F0 D FE(1% )M fR
Figure 1 Biodegradation rates of crude oil A(2% ), diesel oil B(2% ), hexadecane C(2% ) and phenanthrene D(1% )

by bacterial communities and individual isolates
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