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Abstract: Rhamnolipid as a potent natural
biosurfactant has a wide range of potential
applications, including enhanced oil recovery,
biodegradation, and bioremediation. Observation of
tensio-active indicated that biosurfactants were
produced by the newly isolated and promising strain
Pseudomonas putida. The biosurfactants were
identified as rhamnolipids, the amphiphilic surfaceactive glycolipids usually secreted by Pseudomonas sp.
In addition, the ability to generate rhamnolipids by
placement of the right microbes might help overcome
rhamnolipid adsorption during flow through reservoir
rocks and the resultant degradation that would
decrease the rhamnolipid concentrations. Their
production was observed when the strain was grown
on soluble substrates, such as glucose or on poorly
soluble substrates. Maximum value 1.13 mg/ ml was
occurred on the second day. Production of
biosurfactants depends on the nutrient media. The
surface tension was decreased with increasing time
and growth.
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I. INTRODUCTION
Pseudomonas putida is an environmental bacterium
that can be survived in many different habitats,
including water, soil, and plants [1, 2]. This bacterium
produce the rhamnolipids (biosurfactant), which are
amphiphilic molecules composed of a hydrophobic
fatty acid moiety and a hydrophilic portion composed
of one or two rhamnose [3]. Rhamnolipids belong to
the glycolipid class. Rhamnolipids have been
identified predominantly from Pseudomonas sp. [4, 5
and 6]. Because of their tensioactive Properties,
Rhamnolipids have several potential industrial and
environmental applications [7, 8]. These are used in
the production of fine chemicals, the characterization
of surfaces and surface coatings, and usage as
additives for environmental remediation, and they have
even been reported to be useful as a biological control
agent [9]. Rhamnolipids are “secondary metabolites”,
and as such, their production coincides with the onset

of the stationary phase [10, 11]. Their exact role is not
clear may be they assist the colonization of host tissues
or participate in increasing the bioavailability and
degradation of hydrophobic organic contaminants by
the host bacteria [12, 13 and 14]. Biosurfactants can
improve the bioavailability of hydrocarbons to the
microbial cells by increasing the area at the aqueoushydrocarbon interface. This increases the rate of
hydrocarbon dissolution and their utilization by
microorganisms
[15].We
shown
here
that
Pseudomonas putida produces a surfactant which
substantially changes the surface tension of the culture
medium with respect to time.
II. MATERIALS AND METHODOLOGY
Pseudomonas putida Cultures were obtained from
Microbial Type Culture Collection. In this study, the
cultures were grown in water soluble medium
containing Beef extract, Yeast extract, Peptone, and
NaCl. 2% glucose was added to the medium. The
cultures were grown in flasks with 100ml of medium.
Then this culture was incubated at 30oC for 80 hrs.
Samples of the culture media of selected strain were
centrifuged at 8000rpm for 20 min. Samples were
observed after 3, 6, 12, 24, 36, 48, 60, 72 and 80 hrs.
Surface tension of the supernatant fluid of the culture
was measured by the Wilhelmy method with filter
paper as a sensing element on a surface tensiometer.
Prior to the measurements calibration was done against
clean water. Haemolysis of erythrocytes was done for
the detection of rhamnolipids. Then the culture
supernatants were concentrated by the addition of
ZnCl2 at pH 6.5. The precipitated material was
dissolved in sodium phosphate buffer at same pH and
extracted twice with equal volumes of diethyl ether.
The pooled organic phases were evaporated to dryness
and the pellets dissolved in 100 ml of methanol. 10 μl
of the concentrated culture supernatants were spotted
on paper filter discs and then put onto agar plates
containing 5% sheep blood. The blood agar plates
were incubated at room temperature for 2 days and
Pseudomonas putida plates were put at 30oC for 1
night and then the zones of haemolysis and growth
inhibition were measured. Extracellular glycolipids
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concentration was evaluated in triplicate by measuring
the concentration of rhamnose: 333 ml of the culture
supernatant was extracted twice with 1 ml diethyl
ether. The ether fractions were evaporated to dryness
and 0.5 ml of H2O was added. To 100 ml of each
sample 900 ml of a solution containing 0.19% orcinol
was added. After heating for 30 min at 800C the
samples were cooled at room temperature and the
OD421 was measured. The rhamnolipid concentrations
were calculated from a standard curves prepared with
l-rhamnose and expressed as rhamnose equivalents
(RE).
III. RESULTS AND DISCUSSION

Figure 1: Turbidity of the biosurfactant was calculated by
optical density at 600nm with respect to Time (hrs)

Figure 2: Production of biosurfactants (Rhamnose
equivalents[RE]) by P. putida in medium with glucose with
respect to Time (hrs)

There are three indepent test to detect and quantify
the biosurfactant. These included detection by thinlayer chromatography [16], haemolysis of erythrocytes
by rhamnolipids [17] and growth inhibition of
Pseudomonas putida by rhamnolipids [18]. Blue agar
plates containing ethyltrimethylammonium Bromide
and methylene blue were used to detect extracellular
glycolipid production [19]. Biosurfactants were
observed by the formation of dark blue halos around
the colonies. This test was used for the detection of
rhamnolipids by the haemolysis of erythrocytes by
rhamnolipids [17]. This result suggests that
Pseudomonas putida produced a mixture of
rhamnolipids, the surface-active glycolipids which are
usually secreted by Pseudomonas putida. These
findings were further analysed using the fact that
rhamnolipids possess haemolytic properties. The
culture supernatant contained abundant amounts of
haemolysin as the diameter of the haemolytic zone was
11 mm. A clear growth inhibition zone with a
diameter of 36 mm was quantified when the
concentrated culture supernatant of P. putida was
spotted. However, enough rhamnolipids were secreted
to cause a drop in the surface tension from 78 to 38
mN/m even after 24 h of incubation. The Surface
tension reached a minimum of 27 mN/ m in the
stationary growth phase and did not decline further on.
Biosurfactant production increased progressively and
maximal values of 1.13 mg/ ml were reached in the
stationary phase again. Rhamnolipid production started
more rapidly and the Surface tension of the medium
started to decrease at 3 hrs of incubation. This was
expected, since growth limiting conditions are required
for rhamnolipid production [10]. The Surface tension
decreased further on to 52 mN/ m, coincidently with
the transition to the stationary growth phase.
Moreover, the inoculums culture fluid may have
contained diffusible autoinductors which regulate
rhamnolipids synthesis in P. putida [20]. Rhamnolipid
production seems possible from most carbon sources
supporting bacterial growth. Nevertheless, oil of
vegetable origin, such as soybean, corn, canola, and
olive, provides the highest productivity [21, 22, 23 and
24].
IV. CONCLUSION
These strains represent a valuable source of new
compounds with surface-active properties, and
potential application for bioremediation. Maximal
rhamnolipid production 1.2 mg/ ml was occurred in the
medium, in stationary growth, indicating its
characteristics as a secondary metabolite at 48 hrs.
This was expected, since growth limiting conditions
are required for rhamnolipid production.

Figure 3: Surface tension of the biosurfactant with respect
to the Time (hrs)
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