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Fig.1 ~ Screening, enrichment, and purification of petroleum degrading bacteria
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Fig.2  Gas chromatography comparison before and after the strain degrades crude oil
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Fig.3  Colony morphology and microscopic observation after Gram staining of the strain

(a) colony morphology; (b) microscopic observation
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Fig.4  Phylogenetic tree of petroleum hydrocarbon degrading bacteria 5-5



AP B 55« A IR IR FR T Acinetobacter sp. 5-5 % IE 7S B RR fr R M5 1391

54
1004 100.00 99.24
88.20
80
. 60
&
¥
& 40_
204
0 T T
0.2 0.5 1.0
TIANIEREE %
Kl 5 ARV Y0 ¥R & T B AR Acinetobacter sp. 5-5 % 1IE 175
&t 1) 5 e 2 A2 Ak

Fig.5 Degradation rate of n-hexadecane by strain

Acinetobacter sp. 5-5 under different substrate concentrations

SRR s e e e BE A AE o be BAT AE MR e
5 B R R TH AR AOR T L ER L Y R SR B 1.0%
(VIV I BRI AEIA 31 88.20% . BEHTIZ IR EAL
eSS B AL /BN W IR RS 0] 45 Y & ST
M 5 , B Bk Acinetobacter sp. 5-5 1€ 1F 1 7~ be e B
(0.5% ) A B YA OL T, A R AT AR 53T 100%
R, 7eJe e b, PR IE TS BeRI i 0 0.5%
222 pHMHAEI R of

TR S5 e TR R A R R DG BRE R R . pHAE AT LA
TS MR A O T S 0L LA R R 8 SR o W sk
P R R AGEHE T AN, AN pH SR R E
TV A ICHLER 1) F 185 SO AL 2 TP A= P v i
AR, DTS e X T - 7S e R 538, 48 h
B R AFR I P, B Acinetobacter sp. 5-57F pH A 6.0~
8.0 I, W fift 38 Ky 95.73%~80.07% (€ 6a) . F1 1A
Acinetobacter sp. 5-5 F A= {2 il R0 (& 6b) , 24 pH
4 6.0~9.0 1, BKAT 6 h itk AXSEUE RN, 2 )5 30 h
R A 1K HL 36 hot 8 BE R 2 e AH ;4 pH o 5.0 A1l
10.0 i, B FRAFAE 6 h Ze A7 B9 A= A SE fir 10, B S R A
XPECA A, 48 h A B B R . 538 Y pH
T HAH LG et RGBT, TR BEAC AN
()38 W A 1, HAS R F R AR R . ARG
iR AR SR v LUFR 1, Ik Acinetobacter sp. 5-5
TIE N pH AN T 6.0~8.0 (Y SSHRIEEREE . AR, (AR

BRI AE pH N 9.0 Y RIBPE PRI T, X RAS IE 1
INBEIRE R H FUAE pH=5.0 FRMEIRSE F . 1]
RE TR PEFREE T | AR 1 35 5L S /K PE Y 1F S
ot 525 Iy I MK A I LV X A 1 TR R R Atk DR 17
I NTTHE 5 1 IE TN BERIBE AR . Ak, B A
WFFEHGE R Y], O/W OKALih) R R i LA B 25 bl
Bl A 1 i o 1 R AR AR AR, T AR A
&, B KR Acinetobacter sp. 5-5 TES9HRUIE S5AF T FEARAL
REF . KPR H 50 pH A T 7.1~8.6, T B
Acinetobacter sp. 5-5 {ESSRIEFRE T (pH=9.0) X 1E+
FSBE) AT IR T 3K 67% (B 6) o 33 Ul B 7E 55 5kt
TSN Acinetobacter sp. 5-5 B fift B E 5 A R0
L, IF AR AR
223 HESHAMA

ANTA] NaCl 5T et v 5% 1 7S e R At 22 14 52 1 4
B 7 Bl o BERE Acinetobacter sp. 5-5 7F NaCl ¥ FE 4 F
0.5%~6.0% I, [ fiff = 15 3 B2 12 B G 56 56 & (1]
Ta), XULH SRR R ER b m i A B i ER
W TR B AL TREARAS 5 R AR, I
ARG 40 G315 8, 2 T 52 e T R R A Tt )
TEPER, SR, YRR BE IR B 6.0% B, B A AT 98
RENE LR FFTE 3.97% , T WAL Wy mT LIGE 2 875 15 B8
WA U5 R Y- 1 400 N A0 % e, AR 17 A ] 6 B A
Bio SR AR R, R SR A A K R
W TSR A (181 5b) , 1115 5.4 NaCl k2 0.5% I
TE36 h B T P A, U e L A
Acinetobacter sp. 5-5 38 5 1E 36 h Zc A7 15 B Fc K T5 Uk
& RS BE AR S A T 3 e LR R it T
Acinetobacter sp. 5-5 TE/N[R1EE T 18 A5 K 2 0 R fid
R IHAE 0.5%~2.0% R RS- N AR (A1
TR 02, BF T DX 0 3 Y B B VR A T 1.43%~
2.03%, T AEIX S LA, BRI AR Acinetobacter sp. 5-5 1
FEMERAT LIRS 70% . X RIIE RERE IR T %0
PR hy e A T LA T A B
2.3 Acinetobacter sp. 5-5 & ¥k P& fE IE + 75 kT &Y
MNZFERHBHAR

HR A 2.2 s 4 Fe 0 45 A2 DA KA PR - 43¢
ARGETEREER FE R 0.5% , pH Ky 7.0 FLIE 75 Bt 40 i vk
4 0.5% (VIV) B 5540 K 535 1 ¥k Acinetobacter sp-
5-5 (RS 1270 fE . BARE Acinetobacter sp. 5-5 1E
14 d NXFIE 7S Be iy B 28 b i i 8 s o 283
14 d W[ IS, TRAR Acinetobacter sp. 5-5 IR T



1392 I

5434

1004 @ 95.73 94.38

80.07
80 |

67.39

21.53 21.19

201

0 - T T T
5 6 7 8 9 10
pH

0.5 1 —=—pH5 —e— pH6
—A— pH7 pH8
pH9 «— pHI10
0 T T T T T
10 20 30 40 50
5} /b

Kl 6 NIAl pH 254 T B Ak Acinetobacter sp.5-5 X 1E 175 ot 1 B A % (a) B Hi A= K2k (b) A8 4k
(a) Ff% 5 (b) Rt 22
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Fig.7 Degradation rate of n-hexadecane and growth curve variations of of strain Acinetobacter sp.5-5 under different salinities

(a) degradation rate; (b) growth curve
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Fig.8 Degradation rate of n-hexadecane by strain
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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,
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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 environ-
mentally friendly nature and the absence of secondary pollution. To enhance the biological remediation technology for
oil pollution, this study screened efficient petroleum hydrocarbon-degrading bacteria to understand and assess their
degradation mechanisms. Using soils from the oil-polluted site in the Changqing Oilfield as the microbial source,
strains with efficient degradation capabilities towards n-hexadecane were identified.[ Methods ] Through morphologi-
cal characteristics, Gram staining, biochemical and physicochemical tests, 16s TDNA sequence analysis, and resis-
tance experiments, strain Acinetobacter sp. 5-5 and its optimal degradation conditions for n-hexadecane were investi-
gated. Based on zero-order, quasi-first-order, and quasi-second-order kinetic models, the degradation process of n-
hexadecane was studied. Additionally, the acidity-alkalinity of the culture medium and the degradation product spec-
trum 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%, with a rapid
degradation rate of 82.13% within two days. The kinetics of the degradation process revealed that the quasi-first-order
model had the best fitting effect for the substrate degradation of n-hexadecane. The preliminary analysis suggested
that the degradation pathway of n-hexadecane in this system involved chain breaking and acid production processes.
[ Conclusions] 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 toler-
ance 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



