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Isolation and Characteristics of Biosurfactant Producing Bacterium, Eaczllus sp. TBM 911-5. Kim
Sun-Hee, Youn-Ju Jung, Sang-Cheol Lee, Ju-Soon Yoo, Woo-Hong Joo', Soo-Yeol Chung Si-Rim

Chok and Yong-Lark Choi*.

Department of Biotecnology, Faculty of Natural Resources and Life Science,

DongA University, Busan 604- 714, Korea, 'Dept. of Biology, Chang-Won University, Chang-Won, Korea,
"Dept. of Food Science, Dong-Ju College, Busan 604-715, Korea — The objective of this study was
investigate the characteristic of biosurfactant produced from the isolated strain. The strain was
isolated from soil samples and identified as Bacillus sp. TBM 911-5 by physiological characteristics and
the partial nucleotide sequence analysis of 165 rDNA. We measured the surface tension every 6
hours for 80 hours. The surface tension of the culture filtrate of Bacillus sp. TBM 9115 was
decreased to 29 mN/m. Biosurfactant concentration was determined by diluting the culture filtrate
until the critical micelle concentration (CMC). The biosurfactant emulsified hydrocarbons, vegetable oil
and crude oil. Using soybean oil as substrate, the maximum emulsification activity and stability was
obtained from the biosurfactant. The biosurfactant produced from Bacillus sp. TBM 911-5 had strong
properties as an emulsifying agent and an emulsion-stabilizing agent.
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Fig. 1. Scanning electron micrograph of the isolated strain,
Bacillus sp. TBM 911-5 (X 15,000).
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Fig. 2. Patterns of biosurfactant production from Bacillus sp.
TBM 911-5.
The cell was cultured in LB medium at 30C.
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Fig. 3. Emulsification activity of various substrates by the
biosurfactant solution.
The sample mixture was mixed vigorously. The
absorbance (Asgnm) of the emulsion was determined
after the 10 min.
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Fig. 4. Emulsification stability of various substrates from bio-
surfactant solution.
The absorbance (Asswnm) Of the emulsion was deter-
mined 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.

Table 1. Emulsification activity and stabilization of various
substrates by biosurfactant solution
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Fig. 5. Stabilization of emulsion from the biosurfactant solution.
Emulsifying substrate was soybean oil. The absorbance
(Asponm) Of the emulsion was determined at the indi-
cated 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.

Table 2. Comparison of emulsification and stabilization prop-
erties of biosurfactant solution and commercial

Substrat Emulsification Decay constant
ubstrates activity (ODsionn)’ Ke 10-3)b surfactants
Soybean oil 265 -0.00 Emulsification Decay constant
g Surfactant . ;
Kerosene 0.87 -0.00 uriactan activity (ODsuonm) (K4 10 3)a
Tributyrin (Cso) 1.59 -0.58 Biosurfactant 2.65 -0.00
Crude oil 1.93 -5.31 Tween 20 271 -0.14
Hexadecane (Cie) 128 -2.69 Tween 40 763 012
Tetradecane (Cyq) 1.08 -5.46 Tween 80 2.60 0.14
Dodecane (Cra) 0.60 -4.56 Span 40 1.80 -0.43
Decane (Cy) 1.08 -5.00 Span 85 0.88 -5.68
*The emulsification assay was performed in the presence of Triton X-100 2.36 -0.18
SDS 1.51 -16.05

biosurfactant as described in the material and methods. 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,
KJ) of the line was calculated.

The indicated stabilizers were analyzed for emulsification
activity by using soybean oil as described in the text. The
decay constant (K;) was calculated as described in footnote®,
Table 1.
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