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Biosurfactant Production from Phenanthrene Degrading Bacteria
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Phenanthrene degrading bacteria were isolated from the petroleum contaminated soil near an oil tank. Four of 15 strains
decreased surface tension of culture broth of phenanthrene-containing minimal media. H6, one of the isolated bacteria
decreased surface tension of culture broth below 33 dynefem during growth on glucose. H6 was identified as Bacillus subtilis
and biosurfactant produced by H6 was lipopeptide. The biosurfactant was produced at 0.13 g¢/L in the mineral medium
containing 2% glucose. Critical micelle concentration(CMC) of the biosurfactant was 52 mg/L. Foaming power was similar to
Tween 80 and dispersing power was superior to Tween 80, SDS and Brij30. High thermal stability and emulsion index were

also observed.
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Table 1. Biosurfactant production by isolated strains.

Surface tension (dyne/cm)

isolate
2% Glucose (3day) 0.2% phenanthrene (10 day)

Control 71.9 720
HI 65.7 72.0
H2 71.6 73.7
H3 61.6 71.0
H4 679 732
H5 .5 74
Heé 333 324
H7 63.5 61.5
H8 66.3 750
H9 69.5 72.6
H10 68.9 71.0
Hil 65.3 76.4
HI2 70.2 572
H13 520 67.0
H14 62.5 69.4
H15 622 68.7

* Cells were cultured in MS medium, 30T, 200 rpm.
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Table 2. Phenanthrene biodegradation and hydrophobicity of isolated
strains.

Jolated srain | Phenanthrene Hydrophobicity
biodegradation (%) of cells (%)
H6 ‘—] 4072 2]
Hi13 | 89+5 52+9
Hi4 8817 585
Hi5 87+8 95+ 4
Control (No cells) 10£3

*Cells were cultured in MS medium (500 ppm phenanthrene), 30T, 200
rpm, 10 days
** High value indicates more hydrophobic cells
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Figure 1. Production of biosurfactant by H6 isolate.
el
& E
-
E
L &
®
3
T %
&
2 5
c
©
Ll -
£
5“9
@»
» 4
0 -+ — ¥
1 2 3 4 5 5 7 8

pH

we pH, £ pH 2 ©|§
Aedols AMBA e ool FAs #HAsd E
& = ek A" ARSAAE 353

M HCIZ pH 22 A3pA7] 2z} #do] AxdFo] 34
Rek Y4EE] ¥ IM NaOHZ pH 78 A 23, F 44
Lo EAt. Fepaa Wk F, 70417 Fol Heoll ofsia] A4
H AHSEA] ¥ 130 mgLo|Rieh B AREGA Y A
Arlo] =5 (CMC)E 52ppmeol P HAAHL 30 dynefem7}HA]
ol A thFigure 3).

DYSARY LS Sy
Heéol olaf A4 nAEARBHA YRS 247



740

1

.

[ 2

)
0] %
-

Surface tension {(dyne/cm)
8

= ~T T T T t ¥ ¥ T T T

0 20 4 6 B0 100 120 14 160 180 200 20 240

Biosurfactant Concentration (ppm}

Figure 3. Critical micelle concentration ( 1y of the biosurfactant produced
by H6 strain.

Figure 4. TLC analysis of biosurfactant produced by H6 strain R:
Lipopeptide produced from B.subtilus (ATCC 21332), Heé: Biosurfactant
produced from H6 isolated bacteria. Presence of peptide and lipid was
confirmed by color development () with ninhydrin (left) and sulfuric
acid (right), respectively.
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Table 3. Foaming power of surfactant.

Surfactant*

2012

Tween 80 | Brij 30 | SDS JH() Biosurfactant

23%2 12+2 | 34%3

Foam Height (mm)

* concentration: 1 g/L

Relative dispersing power {O.D. 600nm)
(o]

0 T 3 T

HZO Tween 80 B0

Al r -
$D8  HGasurfactant

Figure 5. Relative dispersing power of surfactants.

Surface tension {dyne/cm)

Biosurfactant congcentration (ppm)
Figure 6. Thermal stability of H6 biosurfactant at 121T.
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Table 4. Emulsion index of surfactant,

Surfactant* | sophorolipid | Brij 30 | Tween 80! S-acid** | H6 biosurfactant

Emusion Index

0.1 0.05 0.58 0.05 0.06
(¢)

# concentration: 1 g/L ** Spiculisporic acid
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Figure 7. Emulsion index of H6 biosurfactant at various temperature.
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