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Table 1. Effect of cultivation temperature on the production of
biosurfactant

Cell growth Emulsifying Dilution Minimum
Temperature .

0) (OD at activity factor surfe.icc

660 nm) (OD at (Fecmc) tension

550 nm) (mN/m)
Is 0.468 0.507 2.0 39
20 0.905 0.923 32 38
25 0.953 1.010 32 38
30 1.163 1.198 38 38
35 0.589 0.597 3.0 38
40 0.132 0.210 2.4 42
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Table 2. Effect of initial pH on the production of biosurfactant

Cell growth Emulsifying Dilution  Minimum

Initial pH (OD at activity factor surface

660 nm)  (OD at 550  (Feme) tension

nm) (mN/m)
4.0 (.389 0.457 1.2 42
5.0 0.594 0.629 2.0 40
6.0 0.621 0.758 24 38
7.0 1.025 1.144 4.0 38
8.0 0.955 1.019 3.8 38
9.0 0.441 0.529 1.4 50
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Table 3. Effect of various carbon sources on the production of
biosurfactant

Cell growth Emulsifying Dilution Minimum

Carbon activity surface

source ((0.2%) (E(())OD n::) (OD at (?CC::; tension

540 nm) (mN/m)
Glucose 1.255 1.546 2.0 68
Fructose 0.964 1.264 1.5 70
Sucrosc 0.783 1.086 2.0 69
n-Pentane 0.213 0.546 1.0 68
n-Hexane 0.423 (.643 1.0 71
n-Isooctane (.224 (1.554 1.09 70
n-Octane 0.287 (1.598 1.0 62
n-Nonane 0.154 0.123 1.0 60
n-Decane 0.235 0.245 1.1 54
n-Undecane 0.758 0.972 1.4 58
n-Dodecane 0.684 (.764 1.2 46
n-Tetradecane 1.032 1.115 3.2 44
n-Hexadecane 1.035 1.354 4.0 39
n-Octadecane 0.564 0.874 1.4 45
Cyclohexane 0.684 0.824 1.2 56
Benzene 0.210 0.211 1.1 54
Ethylbenzene 0.203 0.143 1.0 60
Hexylbenzene 0.198 0.201 1.0 68
Toluene 0.102 0.104 1.0 65
Paraffin 0.546 (0.598 1.1 68
Olive oil 0.764 0.867 2.0 48
Soybean oil 0.845 1.125 2.0 45
Corn oil 0.984 1.235 2.0 46
Peanut oil 0.531 0.658 2.0 45
Caster o1l 0.654 0.674 1.4 52
Methanol 0.213 0.213 1.0 50
Ethanol 0.254 0.246 1.0 65
Stearic acid 0.451 0.554 12 68
Oleic acid 0.542 0.334 2.0 60
Crude oil 1.561 1.798 2.4 38
Bunker-A 1.235 1.245 2.0 46
Bunker-B 1.124 1.132 1.4 48
Bunker-C 1.354 1.365 1.8 48
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Table 4. Effect of nitrogen sources on the production of biosur-
factant

Emulsifying Dilution Minimum

Nitrogen Cell growth
activity surface
source (OD at (OD at factor {ension
(0.2%) 660 nm) 550 nm) (Feme) (mN/m)
NH,Cl1 0.565 0.635 1.2 60
NH,NO, 0.330 0.472 1.0 56
NaNO, 0.872 0.907 2.1 48
NaNOQO, 0.833 0.942 3.0 46
KNO, 0913 1.067 3.0 50
CH,COONH, 0.810 0.890 2.8 48
Urea 0.520 0.605 2.0 60
Casamino acid 0.688 0.663 2.2 52
Yeast extract 1.137 1.196 4.8 38
Beef extract 0.865 0.976 2.8 46
Malt extract 0.925 0.938 20 42
Tryptone 0.799 0.826 24 40
Bactopeptone 0.926 1.049 32 40
Polypeptone 0.941 1.078 2.8 42
Proteose peptone 0.688 0.752 1.2 48
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Table 5. Effect of the aeration on the production of biosurfactant
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Table 6. Utilization of hydrocarbons by Pseudomonas sp. SW1

Volun.nc of Cell growth Emulsifying Dilution Minimum
medium (OD at activity factor surface
(ml/S00 ml 660 nm) (OD at ) tension
Erlenmeyer flask) 550 nm) (mN/m)
25 1.390 1.464 4.2 38
50 1.435 1.598 4.8 38
75 1.031 1.189 3.8 38
100 1.021 1.037 3.8 38
125 0.839 0.973 32 38
150 0.529 0.629 2.8 40
200 0.402 0.438 2.0 42
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Fig. 1. Time course of biosurfactant production by Pseudomonas
sp. SWI, -H-, cell growth; A~ , surface tension; —1-, emul-
sifying activity.
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ABSTRACT : Production of Biosurfactant by Pseudomonas sp. SW1 for Microbial Remediation of Oil Pol-

lution

Hong-.]oo Son', Wan-Su Suk, Geon Lee' and Sang-Joon Lee* (Department of Microbiology,
'Institute for Environmental Studies, Pusan National University, Pusan 609-735, Korea)

Microorganisms capable of producing biosurfactant were isolated from oil-contaminated soils and seawater.
Among them, the selected strain SW1 was identified as Pseudomonas sp. by taxonomical characteristic tests, and
so tentatively named Pseudomonas sp. SW1. The optimal temperature and initial pH for biosurfactant production
were 30°C and 7.0, respectively. The optimal medium composition for the production of biosurfactant by Pseudo-
monas sp. SW1 were hexadecane of 2.0%, yeast extract of (.04%, K,HPQ, of 0.02%, KH,PO, of 0.03% and
MgSO. - 7TH;O of 0.04%, respectively. Under the above conditions, minimum surface tension was 32 mN/m after
incubation of 2 days. The biosurfactant was produced during initial stationary phase in the optimal medium. Pseu-
domonas sp. SW1 utilized various hydrocarbons such as Bunker oils, n-alkanes and branched alkanes as a sole

carbon source.



