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Abstract: [Objective] A hydrocarbon-degrading strain HL-6 was isolated from oil contami-
nated soil of Xinjiang Oil Field and identified as Rhodococcus sp., which could use hydrocar-
bon as sole carbon source to produce biosurfactant. The bacterial cell hydrophobicity and
biosurfactant production were studied. [Methods] Through cell adhesion, surface tension and
emulsifying activity, the biosurfactant was studied. [Results] The strain could produce biosur-
factant in both hydrophilic and hydrophobicsubstrate. The surface tension was reduced from
the initial 62.487 mN/m to 30.667 mN/m when substrate was hydrophobic. Diesel could be
well emulsified by strain HL-6 and the emulsion toleratedsalinity, alkaliand temperature. In
addition, strain HL-6 could grow well in medium containing 30% of diesel and had 44%
emulsification. [Conclusion] Strain HL-6 had a strong cell-surface hydrophobicity, which
contributed to uptake hydrocarbons. This strain could use hydrocarbon to produce biosurfac-
tant, significantly reduce the culture surface tension and had good emulsification of petroleum

hydrocarbons. So strain HL-6 was able to adapt to the environment of the marine shoals oil

2013, Vol.40, No.9

pollution, especially serious oil pollution.

Keywords: Hydrocarbon-degrading, Rhodococcus sp., Hydrophobicity, Emulsification

AR PR AT | B 22
PRITERS PP, R R R K P B ke e b=
A, KRB A K M B A PR R A AR Y
ERRA TR R SRR R, R
WG INZE K A EE A REE AN, A fiE
B REAR A Y 20 P a0 K P R X e T
(IR S 2 A 40 2R T A 50 77 A TR s A ) iR
il 2R, JERi RIRITSE & X 2E 1k 5 W B RS R 2
— SRR U W A AR, DU RE BT A K
AR AEA R R R IR K . R, A=
Py i 5 R0 ik T AL IS g R AN A

http://journals.im.ac.cn/wswxtbcn

B, SEEATRKE RIS, i FL AT iR
MR R il ) > R, B ERT AR R R (4 12 B
23, PRHERCE YR ARl . RS BT
XA G e S A W S 5T B AR R AR
Ton A AR iR TR O O e S A L IR SR B
s b e b SR A I, TR
H TR ) 4 2 T K P R LA G PR TR
S BOHL ) B A A il TR AR 26 5 e Y A= Wy 1
SR B R R B

VRS DTSRI A a5 e b 7B L O
P — PR BE A 2 7 A A W) 3R T35 P59 0 TR A



BT AT — R TR R i T P 2 B Kk S LA

1611

ZLEKTE (Rhodococcus sp.) HL-6, X HAF| FHAS ] 5k
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SEI
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W BRIAR HL-6 LA 2% 35 R0 B4R 2 AR iR s 57
K, 25 °C RIS R 2XEUY, 8 000 r/min B0
20 min, WCEETK, FHTCRZKGES 2 Ik, HRSERLT
YR ME(0.45 pm)id P8 . K UE - H7E TC A BIE KE
FREE L, FWACE 2 h MRS, SRIE e
UEAR b, R S R R B A i A A
I S 2R K el A o Bk BB IR IBOA [R5
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NaH,PO, RPN 2 G &, Ay
910" CFU/mL . BX 10 uL B BRI A -, 5
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Hik[14].
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K #F 0<90°, NIVEIIZ R R o MRS R
(& 1), HL-6 5K B9 BEfil R 116.2° (1 1A), £
W% R A0 M S K P XHHRRE E. coli BOBERF N
23.9° (¥l 1B), FnH AN RAKE,

2.1.2 ERAREREEAGN: AHEH AN (NH,),.S0, %
IR A s T P A TR AR AN Y AR B, A0SR 4
T 7 I (NH.),S O, BE 7R I B A R 41 L B 7K
PEBEGE . SRR HL-6 78 257K L i 26 bl Ais
KPR T S A K S R R AR TR (NHL),S 0, JEE

1 AR ARG R
Fig.1 Result of the contact angle test
Note: A: HL-6; B: E. coli.

IRUR EE () X A 75250 . 18] 2 4528389, HL-6 T/
HMAESMPERERERERL T W
(NH,),S0, EE/RWEEAUA 0.2 mol/L, TifERKME
AR ARG A REENT RIS
4.0 mol/L 1 (NH4),SO40 1 IR AE B /K 1L
AT LAFS S 1A A 40 2 1 7 A K P R A

2.1.3 AEAERIFEME: —BIEN, RN
) CSHY%>70, it BH 40 B 20 i 2 1 22 v i /K 1
R CSH%<30, ) {7~ 41 8 40 i 2 i v 2 7K
AT OTJR (AP B ki, A L4 i 3R T B K P
FRE . TRIRR HL-6 7F LSS A ME— 35 5 14 SR P i
AR AE R R, AR 24 h BOREI E AR
AMORG R . Z5RANER 1 TR, TTRLAE AR
HL-6 7485 24 h (W@ NS, A s K PRI 4G 3
i, 7E 96 h BFRFIEKMER) 76.71%, ZJGkiHE
PRI A B % B[] (9 JE 4, i /K P R T B A

2 ERRERPEFRENEREXFEMEB A 000x)
Fig. 2 Photomicrographs of bacterial HL-6 in different carbon resource (1 000x)
AL Br A4 (NH,),S04 (4.0 mol/L)AEIATfS; C. D: 5%l 71 (NH4),S0, (0.2 mol/L)AZE FEHT ).
Note: A, B: Treated with (NHy4),SO, (4.0 mol/L) in glucose; C, D: Treated with (NH4),SO, (0.2 mol/L) in diesel.
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x1 ERAREMSMEEERSEPHTH

Table 1 Changes of bacterial cell surface hydropho-
bicity during the growth

Growéltzht;fjis (h) CSH (%)
24 48.08
48 58.51
72 65.99
96 76.71
120 46.73

Rosenberg %5 HRiE, TEAE RS IR R, EH
R G — R IGEa, AEE = 2R,
FMBKPEREL
2.2 ‘HEAIEHIELLAER

YRR EAT B PR R ZHUR AR TR Y ] P A 3R
TS MR, ™ 3R A R 7 AT FLAL 2 RS A
Y. ¥ HL-6 HEFRIR 0"85iR A, IRTENR
2 min #E 24 h 5, ADWEEI BRGEMALILE
(K1 3A), EI24 ik 80%LA |, %45 %W, HL-6
PR A I RN M AT RAT LA PERE, K
AR TS 2 FLAL B B T, IR TR R e M FLAR
W TEMFIMSEE AN, KIBFFR E. coli K12
5 0"IE LA R, ERE 2 min (R F
IR 73 AR (K 3B),

9/10/2006
12:26:27 P!

B3 HL-6 EHkIEFTRITSEHAZLILIER

Fig. 3 Emulsification of diesel oil by HL-6 fermenta-
tion liquor

E: A: HL-6 559570 B: KBTI K12 H53R.

Note: A: Fermentation liquor; B: E. coli K12 culture.

2.2.1 E{RARE SEM ;435I LB RISl
Ml — ik T R B R IR O ICRA, T TC KT
FBR B BB IR I, BEAT I AR LSS, 4
LK 4, 855 BoR, 78 LB $i3edtb B Kk
T T, RERIRZ -8 4A); 1Ek
Wi e 5 5 e o A KA T A SR T D 3 T AR 2 1Y
KitERy e, L2 IRRG R E 4 i (5] 4B), X AT
RESE KPR T s 7 A L i B A1 1,
RV SR T 35 PR 2R ot R B 4 RO IR B T A
HL-6 7] LUE i - WMo Mok s LA 2R Y e

Fig. 4 Photo of scan electron microscope growing in different substrate of strain HL-6

Note: A: LB; B: Diesel oil.
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2.2.2  HEXTSEMATTT M B AR T S
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Pk HL-6 LAY R T 50%L .
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B28 Emulsification index

OD600
O O == = = =N
ANV ON BN O

TE 5% NaCl Vi B IHT39R G it 40% LA TG P,
SRR WAE 2% NaCl ¥ B i g, 153
82.39%, TE 5% NaCl ¢ FE B8R A it 50%09
SRR, B TRAGE EON FH TR MR 1 &
I (L 6),
224 {AEX pHBIMEZ M MR E pH RS
SRR BRI T 32, PRk HL-6 76 pH 6-9 ¥R
BT HEARAY R FLTERE, S pH
T, A AL E R A — e . (B2
TE pH 8 5 MM T IA A MmELALTEE, 52
AR 7 BRI B i B P - 48 LA
W o HEAHICHGE, REEG MR L% pH 1F
7.92-8.24 Z[al, J& T mbsitng e, Frll HL-6
PRI AR BB B AR A bl o7 T Ve - ST A R i
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Fig. 5 Effect of biomass and emulsification activity by concentration of diesel oil
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Fig. 6 Effect of biomass, degradation and emulsification activity by concentration of NaCl
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Fig. 7 Effect of biomass and emulsification activity by pH

225 BEXIAMEEEIE: K HL-6 FEEE:
FW GRS, BET 4°C, 15°C, 25°C,
37°C, 55°C Fl1 100 °C Ab¥f 24 h, BUHPRR AT
ﬁm%&zmmFﬁﬁﬂﬁ?ﬁﬁmmmEfﬁ
B 24 h 5 IE AN [FRE R T AR A FL AR T 45
R 8 iR, fE4°C, 15°C, 25°C, 37 °C,
55 °C JJ¥F, Witk HL-6 5532008 WoR i By
FLAktEfE, FLALTEEAIREIEE] 100%; 1M 442
HEESR 100 °C B, FLALIETERA 35%. i
WEVR HHOR RS 55 °C, B LA I T RR
HL-6 A LAN T A MebR 3 amis G A=)
B,

100
80
60
40
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0

El24

37
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Temperature (°C)

B8 mEMFLILEERRME

Fig. 8 Effect of emulsification activity by temperature

22.6 MAEMAREIRMAIFLILR: ¥ HL-6
PR R S LR F LR A, B8 24 h 5
FULTE M. S5 R E o B, Ui Bk HL-6 FIf
FEFLAL TR X IE M e S A5 F e A R FL Ak

El24
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Fig. 9 Effect of substance on emulsification activity
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Fig. 10 Effect of biomass and emulsification activity by different carbon resource
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Fig. 11 Effect of carbon resource on surface tension of
the culture
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Table 2 Effect of carbon resource on bacterial cell
surface hydrophobicity

Carbf }rjz:souce CSH %)
Glycerol 5.66
Ethanol 12.62
Liquid paraffin 83.64
Diesel oil 72.56
Glucose 27.38
Xylose 40.35
Galactose 0
Fructose
Sucrose 16.92
Mannose
Maltose
Lactose
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