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Characteristics of Biosurfactants produced by Bacillus sp. LSC11
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Abstract

Several bacterial strains producing biosurfactants were isolated from polluted marine and soil by oil. One of the
strains named LSC11 showed strong production activity of biosurfactants. This strain was identified as a Bacillus sp.
L5C11 based on the morphological, biochemical, and physiological characteristics. The biosurfactant, produced by the
strain, emulsified crude oil, vegetable oil, and hydrocarbons. The surface tension of the culture broth of Bacillus sp.
LSCI1 decreased to 32 mN/m. The crude biosurfactant was obtained from the culture broth by acid precipitation,
freeze drying, solvent extraction, and evaporation. The emulsifying activity of the biosurfactant showed better than the
chemically synthesized surfactant (SDS, Span40, Span 85). The biosurfactants had strong properties as an emulsifying
agent and as an emulsion-stabilizing agent.
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Table 1. Morphological and physiological characteristics
of crude oil degrading bacterium Bacillus sp.
LSC11

Bacillus sp.

Characteristics 1SC11

Morphological rod
Gram stain +

Mobility +

Optimum temperature 37°C
Growth in air +

Physiological

Ortho-nitrophenyl 8 -D-galactopyranoside +

Arginine dihydrolase -

Lysine decarboxylase -

Ornithine decarboxylase -

Simmons citrate —

Production of H5 -

Urease

Trytophane deaminase
Indole

Proteolysis of gelatin

Glucose

Maltose

Lactose

Ribose

Glycerol

Erythritol

Mannitol

i

Inositol
Sorbitol
Xylitol
Cellobiose
Rhamnose
Saccharose
Melibiose
Amygdalin
L(T)arabinose

I+ + +

+

+ + 4+ 4+

2-Ketoguluconate
5-Ketoguluconate

+: Positive reaction, —: Negative reaction.
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Fig. 1. Patterns of biosurfactant production by Bacillus
sp. LSCI1.

The cultivation was performed in a C-medium containing
soybean 0il(10g/L) as the sole carbon source at 37C.
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Fig. 2. Emulsification activity of various substrates by the

biosurfactant solution.

The sample mixture was shaken vigorously in a vortex
mix. The absorbance(Asinm) of the emulsion was determ-
ined after the 10 min.
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Fig. 3. Surface tension of the partially purified bio-
surfactant.
The surface tension was measured by using the Ring
method on a DeNouy Tensiometer at room temperature.
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Fig. 4. Emulsification stability of various substrates by
biosurfactant solution.
The absorbance{Asimm) of the emulsion was determined
at the indicated times. After the initial 10 min. holding
period, absorbance readings were taken every 10 min.
The log of the absorbance was then plotted versus time.
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Table 2. Emulsification activity and stabilization of
various substrates by biosurfactant solution

Emulsification
o Decay constant
Substrates activity e 10_3)b
(ODsaonm)” ’
Soybean oil 239 -0.13
Kerosene 1.67 -2.26
Tributyrin(Cso) 1.34 -0.63
Crude oil 071 -7.67
Hexadecane(Cg) 0.42 -5.28
Tetradecane(Cy) 0.38 -6.61
Dodecane{Cr) 0.14 -4.30
Decane(Cip) 0.10 -11.53

*The emulsification assay was performed in the presence of
biosurfactant as described in the text. After the initial 10 min.
holding period, absorbance readings were taken every 10 min.
for 60 min.

®The log of the absorbance was then plotted versus time and
the slope (decay constant, K5} of the line was calculated.
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Fig. 5. Stabilization of emulsion by the biosurfactant

solution.

Emulsifying substrate was soybean oil. The absorbance
(Asionm) of the emulsion was determined at the indicated
times. After the initial 10 min. holding period, absorbance
readings were taken every 10 min. The log of the
absorbance was then plotted versus time.
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Table 3. Comparison of emulsification and stabilization
properties of biosurfactant solution and com-
mercial surfactants

Emulsification
Surfactant activi Decay constant
v (Ky, 10°)
(ODssnm)
Biosurfactant 2.39 -0.13
Tween 20 271 -0.14
Tween 40 2.63 -0.12
Tween 80 2.60 -0.14
Span 40 1.80 -043
Span 85 0.88 -5.68
Triton X-100 2.36 -0.18
SDS 1.51 -16.05

The indicated stabilizer was analyzed for emulsification activity
by using soybean oil as described in the text. The decay constant
(K4) was calculated as described in footnote a, Table 2.
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