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Isolation and Characteristics of Biosurfactant-producing Microorganism *
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Abstract A biosurfactant-producing strain =S¢ was isolated from oil-containing wastewater in oxidation ditch and identified as Pseudomonas
aeruginosa based on physiological and biochemical experiments and 16S rDNA sequence analysis. Infrared spectrum analysis revealed that S5 produced
glucolipid in the process of metabolism. It was observed that S5 decreased the surface tension of water from 72 mN/m to 33.9 mN/m with the critical
micelle concentration CMC  of S0mg/L.. The measurement of oil displacement and surface tension demonstrated that the fermented liquid had stable
surface activity at varying range of salinity pH amount of dissolved oxygen. The optimal culture condition was obtained through orthogonal
experiment  glucose 10g/L urea 5¢/L. KH, PO, 1g/L. liquor of microelement 2mL. pH 8.0 water 1000mL and the biosurfactant production under
optimal culture condition was 0.173g/L.
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1.1.2 16S
rDNA
1.1.3 Sg

2g 1g pH7.5 1000mL
1g NH,NO; 3g KH,PO, 0.5g

K,HPO, 0.5¢ 2ml pH7.5  1000mL

10g 5g KH,PO, 1g 2ml. pH

8.0  1000mL 48h
MgSO, 0.4% CuSO, 0.1% MnSO,

0.1% FeSO; 7H,0 0.1% CaCl, 0.1%

30°C 1651/min
1.2
1.2.1
3d ~ 5d
Se /
16S rDNA
1.2.2 16S rDNA O S
6000r/min Smin 2.7ml. DNA
Buffer 20pL 10mg/mL
K 37C 30min = @ 0.3mL 20% SDS
65°C 2h 20min
60001/min 10min = ©
- 24:1 VIV 10min
6000r/min 10min 3 @
0.6
1h 140001/ min 20min
DNA © DNA  70%
© DNA
/ Nucleic Acid @
PCR 94°C5min 94°C 1min 56°C Imin
72°C 2min 30 72°C Tmin ®
ims UVI ©)
Blast
1.2.3 T

45°C

37001/min 30min
3
1.2.4
JZHY-180
1.2.5 ’
Imin
1.2.6
37001/ min 30min

1 ViV 2

12500r/min Smin

15min

15min
1.2.7

/
Vv
100mL
2 lg
95 mL
1.2.8 CMC
CMC
1.3
pH
1.4
0.5% WIW

S 48h

1.5
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rDNA GenBank
2 S 99.9%
2.1 Se Pseudomonas
1 S aeruginosa
Pseudomonas sp. Ss 165
1
M.R V.P
- - + + + - + + -
2.2 3
8mlL 1min 3 pH
1
1123mPa- s 195mPa s pH
82.67% 2d 16d / mN/m /mm / mN/m /mm
6mL 6 34.1 110 38.0 80
7 34.0 115 36.3 85
2.3 8 33.9 113 38.3 78
2.3.1 NaCl 9 33.9 110 45.3 65
2o/l 4g/l. 6g/1. 8g/I. 10g/L 10 34.1 90 50.2 4
CMC 3
1 1 pH
2 115mm pH =7 90mm pH = 10
2 1 pH 7
1 36.3mN/m
/ /L 85mm Se pH6.0 ~ pH8.0
/ mN/m /mm / mN/m /mm
2 33.9 110 36.9 83 2.3.3
4 33.9 105 37.7 80 1
6 34.0 100 38.3 78 4
8 34.1 95 39.8 73 4
10 33.9 92 40.3 70 1
2 t
/ mN/m /mm / mN/m /mm
6¢/L 2¢/L ~ 10g/L 3.6 34.1 122 36.7 85
3.9 33.9 128 34.2 90
2¢/L 4.0 33.9 145 33.9 97
4.3 34.0 126 36.1 87
33.9 mN/m 110mm 5.6 34.1 122 36.8 86
2.3.2 pH pH 4
6789 10 S 1
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1
pH
2
2.3.4
1 1 Oh ~
36h 48h
33.9mN/m 115mm S 24h
~48h
48h ~ 84h
96h
10 1140
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3
KA S (mN/m)
H B /mm

2.4

2.5 CMC

25mg/L. 33mg/L
200mg/L

24 36 48 60 72 84 96
t/h

TLC

12.5mg/L
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/ gL 0.096 0.089 0.080 0.100 0.079
/gL 0.135 0.039 0.082 0.083 0.09
5
>
> > > >
2.8
pH
6
/ /
gL /L. gL /mL pH / gL
1 20 10 6 8 6.5 0.017
2 20 8 4 6 7.0 0.030
3 20 5 2 4 7.5 0.021
4 20 2 1 2 8.0 0.090
5 15 10 4 4 8.0 0.038
6 15 8 6 2 7.5 0.088
7 15 5 1 8 7.0 0.068
8 15 2 2 6 6.5 0.026
9 10 10 2 2 7.0 0.081
10 10 8 1 4 6.5 0.085
1 10 5 6 6 8.0 0.147
12 10 2 4 8 7.5 0.077
13 5 10 1 6 7.5 0.065
14 5 8 2 8 8.0 0.078
15 5 5 4 2 6.5 0.050
16 5 2 6 4 7.0 0.053
Kl 0.15 0.20 0.305 0240  0.180
K2 0220 0.281 0.195  0.268  0.232
K3 0.39 0.28 0.206  0.197  0.237
K4 0.232  0.246 0.308  0.309  0.353
R 0232 0.085 0.113 0.112  0.173
1 R
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10g Sg lg

2mL  1000mL pH 8.0

48h 0.173g/L

1 S,

Pseudomonas aeruginosa pH

6g/L pH6.0 ~ pH8.0 3.9mg/L ~

5.6mg/L
48h

33.

10

11

9mN/m 115mm
50mg/L
S
10g Sg
1g 2mlL 1000mL pH 8.0
48h 0.173¢/L.
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