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Construction of petroleum degrading bacteria consortium and its degradation properties of mixed hydrocar—
bons

FAN Rui-juan', GUO Shu-hai? LI Feng—mei?

(1.College of Biological Science & Engineering, Beifang University of Nationalities, Yinchuan 750021, China; 2.Institute of Applied Ecology,
Chinese Academy of Sciences, Shenyang 110016, China )

Abstract : After enrichment, separation, purification, screening by selective medium, and testing by degradation ability of the total petroleum
hydrocarbon(TPH ), 6 strains(B;, B,, Bs, Be, B; and By) with cyclanes, alkanes, and aromatics degradation ability were obtained. Based on
the sequence analysis of 16S rRNA gene, By, B,, Bs and B; were identified as Hydrogenophaga sp., Phenylobacterium sp., Sphingobium sp.
and Bacillus sp., respectively; B; and By were identified as Arthrobacter sp.. A microbial degradation flora was constructed through the opti—
mization of the inoculum proportion, size, and growth conditions. The degradation flora was then used in the remediation of mixed hydrocar—
bon-contaminated soil, the results demonstrated an obvious effect of the flora in the degradation of three kinds of hydrocarbons. After 40 d of
remediation, the degradation extent of cyclododecane can be reach to 74.5%j; and after 100 d, the degradation extents of n—hexadecane and
pyrene reached to 56.9% and 60.4%, respectively. There was a significant decrease of pollutants during the first 10 d, and the removal effi-
ciency was reduced along with the experiment, showed a similar variation tendency with microbial diversity, quantity and activity in soil.

Keywords: petroleum contaminated soil; optimal condition; bioremediation; microbial community
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Table 1 L,(4*) Orthogonal test design

K lﬂ%
C:N:P pH it 5 -80/mg kg™ R /%
1 100:2:1 5 50 1
2 100:5:1 6 100 2
3 100:10:2 7 150 4
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ZERK DR LR B . FEMIR S50 T SRS ik
ARG Y T X B
1.3 WA E
1.3.1 8P IE+75be IR ke LGS B i

¥ LTSS , 2 40 H i, FREC 10 g T 250
mL BE =AM, A 30 mL — 58 H e RN TR &
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Figure 1 Removal rate of TPH by different degrading strains
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Table 2 Alignment results of 16S rRNA sequences

B ERS [El 1 AL %
B,  KY110728 Hydrogenophaga sp. NCCP-1260 99
B,  KY110729 Phenylobacterium lituiforme strain Fail3 98
B;  KY110730 Arthrobacter oryzae strain WJB22 99
Bs  KYI110731 Sphingobium sp. HR5r 99
B, KY110732 Bacillus sp. strain A2735 99
By  KY110733 Arthrobacter sp. MN4-7 99
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Figure 3 Average removal rate of petroleum hydrocarbons under different treatment levels
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Table 4 Results of the orthogonal test
R N: it I —-80/ - £t g N i3 -80/ g, M
my N M kg PR e | omm OV P g B e
1 100:2:1 5 50 1 36.9 12 100:10:2 8 100 4 36.8
2 100:2:1 6 100 2 41.6 13 100:20:2 5 200 4 37.5
3 100:2:1 7 150 4 41.3 14 100:20:2 6 150 8 333
4 100:2:1 8 200 8 35.6 15 100:20:2 7 100 1 495
5 100:5:1 5 100 8 40.7 16 100:20:2 8 50 2 445
6 100:5:1 6 50 4 46.5 K1 23.29 24.03 25.76 25.48
7 100:5:1 7 200 2 45.0 K2 25.79 24.79 25.29 26.45
8 100:5:1 8 150 1 39.6 K3 24.80 26.30 23.91 24.30
9 100:10:2 5 150 2 45.2 K4 24.70 23.47 23.63 22.36
10 100:10:2 6 50 1 43.8 R 2.50 2.83 2.13 4.09
11 100:10:2 7 200 8 39.5

Mr(E 5b),0d % AR RH—25,10d F140 d B RH—2K,
1M 70 d #1100 d B H—2, RIs 2R (E 5 a),

TERR AT AYRT 10 d, P RUZEYI ZFETEN] 2T
5, AT REY IS R A E PR T -5 RS TR s
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Figure 4 Average removal rate of petroleum hydrocarbons under different treatment levels of each factor
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Figure 5 Microbial community shifts(a) and cluster

analysis(b) in soil
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Figure 7 Changes of the contents of cyclododecane(a),
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