] jcmik

ﬂ& I X (Atticles) S 2011,29(15)
i T A LRI R T B LT R 53T

e AEE, BETE, ERF°

| REABRKFAY ISR, TLMAEYKFTIEL LR T, L& 300457
2. #’lﬂ"%‘l&%ii—?lﬂki%&ﬁfﬁiﬁﬁ X% 300308
3. PEHSFHR AR R T ELRE, 2 M 730000

BE MERETHEBILEHEERP OB SKATEBEHMFAEGTRIFIALFENBRER, £ 16S rRNA EEF 7 94
MEBENLETE,3 KD BE DA A E/NFHFE (Brevibacillus sp. XS1)#1 B & + % #4F & ( Geobacillus pallidus XS2,XS3), 3
HRABEHAESOCERBTEK, HhE4k XS2 MR EEKBEH 60C, % pH EH 5.5—95 SEBRN Y ALK, GRIFEME,
HIKEX ERE KB K, Bk XS2 AR IEEGRFHIALFEMIALIATEY, 7% 100CHIR,20% RE T, ZL4k F M T A
BN, B EREFTRES GIESES T, Bk XS2 R NABRARHASFNERAS , MBTAERFHHERREHFERA
SVRBEMRNE, FHRREEE AR E, AR EK XS2 B —#HBERKMYEY , EREY XM EFRFNEAN R,
XEW REABEY,; IHE ;IR £ F

FESEE Q81 XERINE A dol 10.3981/j.issn.1000-7857.2011.15.005

Screening Bioemulsifier—produced Microorganisms and Its Function
Analysis

XU Shuang'?, HUANG Zhiyong®, LU Fuping', WANG Yongli’

1. Key Lab of Industrial Microbiology, Ministry of Education; College of Biotechnology, Tianjin University of
Science & Technology, Tianjin 300457, China

2. Tianjin Institute of Industrial Biotechnology, Chinese A cademy of Sciences, Tianjin 300308, China

3. Key Laboratory of Petroleum Resource Research, Chinese Academy of Sciences, Lanzhou 730000, China

Abstract Three thermophilic bacteria were isolated from the crude oil contaminated soil samples gathered from Yaerxia oil reservoirs of
Yumen oilfield in Gansu Province. According to their 16S rRNA gene analyses, and the physiological properties, the isolated XS1 was
identified as Brevibacillus sp; and the isolated XS2 and XS3 were identified as Geobacillus pallidus. The three isolates could degrade
crude oil and had effective emulsification activity. All the isolates can grow at a high temperature, with the optimal growth temperature of
XS2 being 60°C, and have a wide adapt—ability to pH, in the range of 5.5—9.5. NaCl concentration has no obvious effect on the growth
of three strains. Meanwhile, XS2 has an effective emulsification activity; and the emulsification activity has no apparent change at 100°C
and under 20% salinity conditions. The analysis of chromatogram characteristic changes of crude oil during biodegradation process shows
that the strain XS2 can degrade not only the light—weight components of crude oil, but also its heavy—weight components, it enhances
the fluidity of crude oil, and the quality of crude oil is also improved. It will have a good prospect in microbial enhanced oil recovery.
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Table 1 Emulsification activity analysis of microorganism
isolated from oil reservoirs

Btk FUTEME/% KWK I/ (mN-m™) U
XSl 36 49 Y189 i+
XS2 49 42 Y565 Ji
XS3 47 45 Y565 I H +
XS4 8 52 Y189 Hh %+
XS5 20 53 Y189 #i 1
XS6 20 54 Y189 Hh 3%+
XS7 9 58 Y3 3 H+
XS8 16 51 Y13 H+
XS9 10 55 Y189 I H +
XS10 9 55 Y189 I H +
XS11 0 56 Y189 I H +
XS12 21 51 Y146 I H +
XS13 20 51 Y146 I H +
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Table 2 Biochemical characteristics of the isolates
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Fig. 1 Phylogenetic tree of the Brevibacillus sp. XS1 and
Geobacillus pallidusxs XS2 and XS3
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Fig. 2 Effect of temperature on the growth of strain

222 JEpHME

3B R B REAE R Z M pH EIE BN AR K, fel pH
2 7,85 R 08 3 s, HoP stk XS A pH By
5—10; 1 Bk XS2 (A K pH (7 [ 4—9; B bk XS3 A K
pH {5 [E K 4—9,



] jcmik

#E S 2011,29(15)

¥ 3518 32 (Articles)

——X51
2 1.5+ —&+XS2
—A—XS3

[21]

8 9 10

4 5 6 7
pHfiL
B3 pHEXEKEKENNZID
Fig. 3 Effect of pH on the growth of strain
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Fig. 4 Effect of temperature on emulsification activity
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Fig. 5 Effect of pH on emulsification activity
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Fig. 6 Effect of salinity on emulsification activity
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Fig. 7 Strains XS1, XS2, XS3 grow on culture medium supplement with crude oil as carbon source
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Fig. 8 Chromatogram characteristic changes of crude oil during biodegradation process
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Table 3 Alkanets component changes of crude oil

S| BIG (25 11) XS1 XS2 XS3
MAX-PEAK C19 €23 Cl17 €23
nCy, /nCop, 1.74 09 1.51 0.66
1Coramy/n Cosm) 3.48 2.87 3.53 1.81
Pt/nC, 0.52 0.52 0.53 0.53
Ph/nCis 0.61 0.62 0.63 0.61
nCag/Cosy 0.77 033 0.63 0.27

1 Cas.a5/nCao 3y 0.022 0012  0.011  0.027

3 &it

AWFFE T XS 3 Bk iR AR AT TR 0 A, 3 BRI B
Yxr pH A R4 1 38 1M I Be AR 4 b 2L AR e v, 3 i 3 3
P 2% T PR XST b I 7% I 55 2F 84T B (Brevibacillus
borstelensis), BE#E XS2,XS3 i H 1 £+ 2F I AT B (Geobacillus
pallidus) . 3 ¥RV K B ASEAR L i FEAR 2R 10 7 g (R 1 HoAg 4
Tf B FLARTE P | B4 BTN S 3 R R 7 A 1) S T I 1 ) R
AP FLARTR L P B R XS2,XS3 7 A 1 A 1 7L Ak 7 3L Ak v
Yty e iR, SR PR R P AR 20 1 B FL A P X T A F)
60% . 83t TR G TE - B o0 A, 45 R W H P R XS2 RBAR
50 Ml S o e e B 43, B I S e e IR TR 9
Sl R B i o 5T, O LA TR TE K BE 7 I W B TR AR
SR TE v TR N A R I BOR BEE T R
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