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Fig.1 Screening, enrichment, and purification of petroleum degrading bacteria
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Fig.5 Degradation rate of n-hexadecane by strain Acinetobacter sp.5-5 under different substrate concentrations
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Fig.6 ‘Degradation rate. %adﬁne and growth curve variations of strain Acinetobacter sp. 5-5 under
different pH conditions
(a) degradation rate; (b) growth curve
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Fig.7 Degradation rate of n-hexadecane and growth curve variations of of strain Acinetobacter sp.5-5 under
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WILH IR FE 0.5% (V/V) I 4 1F KRR i+ T Bk Acinetobacter sp.5-5 W B¢ it h 1124 i 2 o B Ak
Ammwwmw5&ﬁMdWﬁE+ﬂiﬁ%%%§%m@8%mo%LMdm%%E,
ﬁﬁAmmwwmwdéﬁm%%T%mwwl Nkt CHESERMZ, ERf2d W,
B R IA 3 82.13% e REEH WL R —3, W IE-LINBEFE AR H 75 5~10 d N ATk 5
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Table 1 Kinetic fitting parameters of n-hexadecane degradation by strain Acinetobacter sp.5-5
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Degradation Characteristics of n-Hexadecane by Petroleum
Hydrocarbon-Degrading Bacteria Acinetobacter sp.5-5

YUAN LongMiao', WANG ZhiYu??, SHAO YuanYuan'?, CHEN JianZhen'?, WU
YingQin!

1. Northwest Institute of Eco-Environment and Resources, Chinese Academy of Sciences/Key Laboratory of Petroleum Resources
Research, Gansu Province, Lanzhou 730000, China

2. University of Chinese Academy of Sciences, Beijing 100049, China

3. Ecological Environment Bureau of Sino-Singapore Tianjin Eco-City, Tianjin 300000, China

Abstract: [Objective] Microbial remediation of oil pollution has gained significant attention owing to its
environmentally friendly nature and the absence of secondary pollution. To enhance the biological remediation
technology for oil pollution, this study screened efficient petroleum hydroearbon-degrading bacteria to understand
and assess their degradation mechanisms. Using soils from the oil-pellutéd site in the Changqing Oilfield as the
microbial source, strains with efficient degradation capabilities towar: x decane were identified. [Methods]
Through morphological characteristics, Gram staining, biochemical and physicochemical tests, 16s rDNA
sequence analysis, and resistance experiments, strain Acinetobacter sp.5-5 and its optimal degradation conditions
for n-hexadecane were investigated. Based on Zero-or% quasi-first-order, and quasi-second-order kinetic models,
the degradation process of n-hexadecane was stLLd\ied. ‘Additionally, the acidity-alkalinity of the culture medium
and the degradation product spectrum were analyzed to identify the degradation pathway of n-hexadecane.
[Results] The results indicated that the strain belonged to Acinetobacter sp., and at 0.5% (V/V) initial
concentration, 0.5% salinity, and pH 7.0, the total degradation rate of n-hexadecane by the petroleum hydrocarbon-
degrading bacteria reached 99.24*’2&% a rapid degradation rate of 82.13% within two days. The kinetics of the
degradation  process revealeé. at, the quasi-first-order model had the best fitting effect for the substrate
degradation of n-hexadecane. Tlgﬁliminary analysis suggested that the degradation pathway of n-hexadecane in
this system involved chain breaking and acid production processes. [Conclusion] This research demonstrated that
petroleum hydrocarbon degrading bacterium Acinetobacter sp.5-5 had a strong degradation effect on n-hexadecane
when the salinity was as high as 0.5%, and the degradation rate reached more than 99%, indicating that this strain
had a high potential for alkane degradation and good salinity tolerance and was expected to be widely used in the
remediation of petroleum-contaminated salinized soils.

Key words: petroleum degrading bacteria; n-hexadecane; salinity tolerance; degradation mechanism
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