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INTRODUCTION

Biosurfactants are surface active agents with wide range of
propertiesincluding the lowering of surface and interfacial
tensionsof liquids. Surfacetension isdefined asthe change
infree surface enthal py per unit areaand isthe force acting
onthe surface of aliquid leading to minimization of the area
of that substrate (OECD 1995). Biosurfactants are com-
pounds of microbial origin which exhibit surface activity.
At present, biosurfactant synthesis has been studied exten-
sively (Fiechter 1992, Banat et al. 2000). The biosurfactants
are amphiphatic molecules consisting of hydrophaobic and
hydrophilic domains. Due to their amphiphatic nature,
biosurfactants can act as partition at theinterfaces between
different fluid phases such as oil/water or water/air inter-
faces(Karanth et al. 1999).

Recently biosurfactant production have drawn attention
of researchersthroughout the world because of their higher
biodegradability, reduced toxicity compared to synthetic
surfactants and their application in enhanced oil recovery
and food emulsification (Zajic & Panchal 1976, Zgjic &
Steffens 1984). Rapid advances in biotechnology over the
past few decadeshaveled to considerableinterest in thede-
velopment of biological methods for manufacturing
biosurfactants on the industrial scale. Various types of
biosurfactants are synthesi zed by anumber of microbes par-
ticularly during their growth on water immiscible substrates
(Makkar & Cameotra 1997). A majority of biosurfactants
are produced by bacteria. Among the bacteria Pseudomonas
species are well known for their capability to produce
rhamnolipid biosurfactant with potential surface active

Biosurfactants are amphiphilic compounds produced on living cell surfaces mostly microbial cell surfaces
or excreted extracellularly, and contain hydrophobic and hydrophilic moieties that reduce the surface tension.
Biosurfactants have wide application in microbial enhanced oil recovery, agriculture, lower toxicity, higher
biodegradability, pharmaceuticals and therapeutics. Total eight biosurfactant producing Pseudomonas
aeruginosa were isolated from petroleum contaminated sites. The biosurfactant properties of these isolates
were further confirmed by haemolysis test and measurement of surface tension by using Troub’s
stalagnometer. The initial surface tension of medium was found to be 70 dynes/cm. The reduction of surface
tension of medium was studied using enriched inorganic salt medium with 0.03 % of glucose and paraffin as
a sole source of carbon. The lowest surface tension of medium was found to be 38.50 dyne/cm.

propertieswhen grown on different carbon substrates (Parra
et al. 1989, Koch et al. 1991, Mercade et al. 1993). Pseu-
domonas aer uginosa producestwo types of glycolipidsboth
contai ning rhamnose as the carbohydrate moiety (Itoh et al.
1972).

Theobjectiveof thisstudy wasto screen out biosurfactant
producing Pseudomonas aeruginosa by measuring the sur-
face tension of medium using Troub’s stalagnometer. The
effectsof different salt concentrations, pH and temperature
on the biosurfactant production were al so eval uated.

MATERIALS AND METHODS

Isolation of biosurfactant producing Pseudomonas
aeruginosa: Total 20 soil sampleswere collected from dif-
ferent motor garages and petrol pump areafrom Akolacity.

One gramme of soil sample was added to 10mL of ster-
iledistilled water and vortexed thoroughly. The supernatant
was serially diluted and spread on the surface of nutrient
agar and incubated at 37°C for 24h. Green pigment colour
colonieswere randomly selected and inoculated on cetrimide
agar and incubate at 37°C for 24h. Identification of Pseu-
domonas aer uginosa was done by using standard biochemi-
cal reactions.

Enrichment of bacteria: The enrichment was carried out
using 100mL Inorganic Salt Medium (ISM) (g/L) NaNQ, :
4.0, KCl : 0.1, KH,PO, : 0.5, K HPO, : 1.0, CaCl, : 0.01,
MgSO,.7H,0: 0.5, FeSO,.7H,0: 0.01, Yeast extract : 0.1,
glucose : 0.03% and paraffin in 250mL Erlenmeyer flask.
For enrichment of bacteria, the pH of the medium was ad-
justed to 7.2 using 0.1 N HCI and NaOH. The flasks were
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Fig. 1: Measurement of surface tension (dynes/cm).
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Fig. 2: Effect of different salt concentrations on the surface tension.
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Fig. 3: Effect of different pH values on surface tension.
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Fig. 4: Effect of different temperatures on surface tension.

inoculated with isolated colonies of Pseudomonas
aeruginosaand incubated on rotary shaker (150 rpm) at room
temperaturefor 3days.

Screening of the biosur factant producing Pseudomonas
aeruginosa

a Haemolysistest: Thefirst screening for identificationand
isolation of biosurfactant producing bacteria was done
by haemolysistest. The bacterial colonies were inocu-
lated on blood agar plate and incubated at 37°C for 24h.

b. Measurement of surface tension: The cell free brothwas
obtai ned by centrifugation (5000 rpm, 30 min). The sur-
face tension of cell free broth was measured by using
Troub’ sstalagnometer (Shete et al. 2006).

c. Effect of different salt concentrations on surface ten-
sion: The effect of salt concentration on surface ten-
sion wasdetermined by adding different concentrations
(1% to 7%) of NaCl to the Nutrient broth. The mix-
tures were incubated at 30°C on rotary shaker at 150
rpm for 3 days.

d. Effect of different pH on surface tension: The effect of
pH on surface tension was carried out by changing pH
(4.2t0 7.2) of Nutrient broth (pH = 7.2). The brothswere
incubated at 30°C onrotary shaker at 150 rpm for 3 days.

e. Effect of different temperatureson surface tension: The
effect of different temperatures on surface tension
(25-50°C) wasinvestigated by using nutrient broth. The
broths were placed on rotary shaker at 150 rpm for 3
daysin selected temperatures.

RESULTS AND DISCUSSION

The 14 aerobic Gram negative bi osurfactant produci ng Pseu-
domonas aeruginosa wereisolated from different soil sam-
ples. All of the isolated Pseudomonasaer uginosawere tested
for haemolytic activity. Amongtheisol ates, 11 Pseudomonas
aeruginosa showed haemolytic activity. Selected isolates
were used for further screening. Out of the 11 isolates of
Pseudomonas aer uginosa, eight isol ates showed the ability
to reduce surface tension of cell free broth to values below
50 dynes/cm (Table 1, Fig. 1). Surface tension reducesin
1%-7% salt concentration, but suitable concentrations for
reducing surface tension were 1% and 3% (Table 2, Fig. 2).
The surface tension of whole cell free broth of selected iso-
lates maintained nearly constant at all tested pH (4.2-7.2) at
30°C, indicating that the pH variation has no appreciable
effect on surface tension. But, maximum of surfacetension
reductionwasat pH rangefrom 6.2-7.2 (Table 3, Fig. 3). All
of theisolatesreduced surfacetension in tested temperatures
but the best temperature for selected i solates were between
30and 40 (Table4, Fig. 4).
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Table 1: Measurement of surface tension (dynes/cm).

Sr. No. Code No. of theisolate Surface tension (dynes/cm)
1 P, 483
2 P, 39.7
3 P, 385
4 P, 44.6
5 Py 47.8
6 Py 401
7 P, 455
8 P 38.95

3

Table 2: Effect of different salt concentrations on the surface tension.

Sr. No. NaCl % Control P, Py P,

1 1% 70.0 385 39.9 39.7
2 3% 70.0 39.7 40.2 40.5
3 5% 69.7 41.0 415 411
4 7% 69.3 415 423 42.9

Table 3: Effect of different pH values on surface tension.

Sr.No. pH Control P, Py P,

1 42 65.10 40.43 423 441
2 52 65.10 40.40 41.7 429
3 6.2 71.20 39.60 39.8 40.2
4 7.2 70.00 38.50 389 39.7

Table 4: Effect of different temperatures on surface tension.

Sr.No. Temperature Control P, Py P,
O

1 25 65.40 41.7 443 46.94

2 30 72.70 385 389 39.70

3 40 67.70 39.3 421 4359

4 50 69.33 424 459 49.70

The present work demonstrated that Pseudomonas
aeruginosa P3, P8 and P2 produced rhamnolipid
bi osurfactant when grown on a medium using paraffin car-
bon source. Similar results were observed by Itoh et al.
(1972), Syldatk et al. (1985), Baruah (1997) and Shete et al .
(2006), while studying rhamnolipid biosurfactant produc-
ing Pseudomonas aer uginosa when grown on medium con-
taining paraffin asa carbon source. All bacterial isolates of
Pseudomonas aeruginosa were tested for haemolytic activ-
ity, which is regarded by some authors as indicative prop-
erty of biosurfactant production and used asarapid method
for bacterial screening (Brenheimer & Avigad 1970, Banat
19954, Lin 1996). I dentification of biosurfactant producing
bacteria can be further confirmed by measurement of sur-
facetension of medium using Troub' s Stalagnometer (Shete
et al. 2006). Reduction of surfacetension of medium meas-
ured by isolated bacteriafrom petroleum contaminated sites
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indicates the production of surface active compounds like
biosurfactants. Similar results were obtained by (Khade &
Dasgupta 2008). They isolated several bacteria and yeast,
which show ability to reduce the surface tension of the me-
dium to val ues bel ow 50dyne/cm. For the characteristics of
biosurfactants mostly they were under moderate conditions
(Lang & Wullbrandt 1999, Ron & Rosenberg 2001) but very
little information has been reported from extreme environ-
ment (Y akimov et al. 1995).

The present work showed that the isolation of
biosurfactant producing PseudomonasaeruginosaP,, P,, P,
from paraffin oil medium has good activity and stability in
wide ranges of pH, temperature and NaCl concentrations,
indicating that it will have high potential applications in
various environments.
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