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Table I Colony shape and diesel degradability of strains
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Table 2 Physiological and biochemical characteristics of four
diesel degrading bacteria

f==o3 =1
- 57 S5

1# 2# 3# 4#

TEMD KA ST - - - _
EilleRny + - + +
PR - + - _

LTS + - + +

Tz - . - .
AR
LR R - - . .
KRR RS - - . .
R R
HERRR SR

+ - + +

+ — — —

e RN, R R,
40

—a— L1
35F—e—12

——13
3.0 L4
251

20

OD[)OO

1.5
1.0
05

O0 T 10 20 30 40 50 60 70 80 90
BEFRmal/d
1 SSMPERREI L1, L2, L3 A0 L4 Kl
Fig. 1 Growth curves of diesel oil degrading bacteria
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Table 3 Experimental results of degradation efficiency of LEPE IR R
diesel oil by species strain combination Table 4 Inoculation ratio of four diesel oil degrading bacteria
P g Wef/, and their diesel oil biodegradation efficiency
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Fig. 3 Effect of initial pH on the degradation efficiency of diesel oil by OCDL-3134 and bacteria biomass
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Fig. 4 Effect of initial diesel oil concentration on the degradation efficiency of diesel oil by OCDL-3134 and bacteria biomass
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Fig. 5 Effect of inoculation on the degradation efficiency of diesel oil by OCDL-3134and bacteria biomass
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Fig. 6 Gas chromatographic charts of products from diesel oil degradation by L1, L2, L3, L4 and OCDL-3134
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Screening and community construction of diesel oil degrading bacteria and

their degradation mechanism of diesel oil and pentadecane
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Abstract In view of the current low efficiency of bioremediation technology for diesel oil-contaminated soil, a
highly efficient flora was constructed to remediate the polluted soil. A combinatorial optimization and
orthogonal design were used to construct the flora with the optimal combination and inoculation ratios, and their
degradation characteristics of the diesel oil were also studied. The results showed that four diesel degrading
bacteria were screened, identified and named as Bacillus sp. VOCI8-L1. Enterococcus faecalis-L2.
Lysinibacillus-L3. Rhodococcus equi-L4. The optimal degradation efficiency was obtained at their inoculation
ratios of 3:1:3:4, pH=7.0, 30 °C and the rotational speed of 150 r-min'. After 14 days of incubation, the
degradation efficiency of 7.0 mL-L™" diesel oil reached 89.0%. The degradation products of diesel oil were
detected using GC-MS, which indicated that these mixed strains could first degrade the long-chain alkanes in
diesel oil into short-chain alkanes and finally converted them into some small molecular organics. The metabolic
abundance maps obtained from KEGG database were used to predict the functions of each strain. According to
the results of microbial diversity test, it was further proven that the mixed flora was superior to pure strain in the
complete degradation of diesel oil. The artificially optimized and constructed microbial flora could effectively
degrade diesel oil in contaminated soil.

Keywords diesel oil contaminated soil; strain screening; flora construction; diesel oil degrading bacteria;
soil remediation
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