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Abstract: Pseudomonas fluorescens isolated from mangrove forest soils of Pitchavaram, Cuddalore district,
Tamil Nadu, India produces rhamnolipids when grown on different carbon sources tested. Maximum production
of rhamnolipids were obtained with cashew apple juice as carbon source; a final production of 9.35 g
rhamnolipid/l with a production yield of 46.75 per cent. However, among the carbon substrates, fructose does
not support for the rhamnolipid production. The type of rhamnolipid production is R , R in cashew apple juice1 3

as a sole source of carbon.
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INTRODUCTION Several Pseudomonas sp. have been reported to

Microbial   surfactants   include   a  structurally [7-10]. Standardization of carbon source on the
diverse  group  of compounds containing a hydrophilic production of rhamnolipids has not been studied well.
and  a  lipophilic   moiety  within   the   same  molecule. Pseudomonas aeruginosa were grown on glucose as
The  common  lipophilic   group  is  derived   from  the carbon source and reduced the surface and interfacial
ester or  alcohol  groups  of  neutral  lipids, the tension of the supernatant to 28.6 mN/m and 4 mN/m
carboxylate group of fatty acids or amino acids, the respectively [11]. Several different carbon sources were
phosphate  containing  portions  of   phospholipids or tested in order to evaluate surfactant production by
the carbohydrates of  glycolipids. The structures and Pseudomonas fluorescens strain isolated from mangrove
physico-chemical properties of a large variety of microbial forest (Pichavaram).
surface-active  compounds  by  bacteria,  yeasts  and
fungi  have  been  described   in   earlier   reviews  [1-5]. MATERIALS AND METHODS
Due  to  their  amphiphilic   character,   surfactants
partition  preferentially  at  the  interface  between  phases Organism and Growth Conditions: Pseudomonas
of different degrees of polarity and hydrogen bonding, fluorescens grown on a mineral salt medium with different
such  as  oil/water,  air/water  or  solid/water  interfaces. carbon sources. The medium composition was (g/l):
The  formation  of an ordered molecular film at the NaNO : 4.0; KCl: 0.1%, KH PO : 0.5%; K HPO : 1; CaCl :
interface lowers the interfacial energy (interfacial tension) 0.01%; MgSO .7H O: 0.5%, FeSO .7H O: 0.01; yeast
and is responsible for the unique properties of surfactant extract: 0.1; and 0.05 ml/l of the following solution of trace
molecules [6]. elements: B(0.026%%), Cu (0.05%), Mn (0.05%), Mo

Microbial surface active compounds could have (0.006%) and Zn (0.07%). Carbon sources: glucose,
extensive application to various industries, mining, fructose;  glycerol;  mannitol,  olive  oil  and  cashew
leather, agricultural, oil recovery with functional apple juice were supplied by Himedia, India. Cashew
properties as foaming, surface activity, wetting agent, applejuice  prepared  by  crushing  ripened   cashew
emulsification in agricultural, pharmaceutical, cosmetics apples and filtered through Whatman No. 1 filter paper.
and a wide range of petrochemical industries. The  carbon  source was  added  into  the  medium at 2%

produce   rhamnolipids   with  surface  active  properties

3 2 4 2 4 2

4 2 4 2



Global J. Environ. Res., 3 (2): 99-101, 2009

100

(w/v or  v/v). Fermentations were carried out in 500 ml
baffled Erlenmeyer flasks with 100 ml of medium and
incubated at 30°C with an agitation speed of 200 rpm. 

Surface Activity Measurements: Surface tension of the
cell free culture was measured with an automatic ring
tensiometer (K10ST; Kriiss, Hamburg, Germany). The
reciprocal of the critical micelle concentration (CMC ), as-1

an indirect measure of the surfactant concentrations, was
determined by measuring surface tension of dilutions of
the cell free culture. Emulsification was measured by
vortexing equal volumes of the previously centrifuged
culture medium with kerosene during two minutes and
determining the percentage of volume occupied by the
emulsion. This was allowed to settle for 24 hours and the
high of the emulsion was measured.

Analytical  Methods:  Cell  free  culture  was  extracted
after acidification (pH 2) with chloroform: methanol (2:1)
for three times. The solvent was removed by rotary
evaporation and the residue was analysed by thin layer
chromatography (TLC) in silica gel 60G (Merck) using
chloroform: methanol: water (65:25:4) as solvent system.
Rhamnolipids were detected using Molisch reagent.
Purification was carried out by column chromatography in
silica gel 60G (Merck) using chloroform: Methanol (9:1) as
solvent system.

Characterization of the glycolipid, namely
rhamnolipids were identified as described earlier [12].
Rhamnolipid  content  was  measured  as  rhamnose by
the method described by Chandrasekaran and Bemiller
[13]. Culture samples were centrifuged 4000 rpm for 10
min. to remove cells. The cell pellet was washed and
centrifuged again (400 rpm, 10 min.) and resuspneded in
water. The dry weight was measured after desiccation at
105°C until constant weight was measured. 

RESULTS AND DISCUSSION

Screening  biosurfactant  producing  bacteria  from
the mangroves forest soils of Pichavaram, Cuddalore
district of Tamil Nadu. India resulted in an isolate
Pseudomonas fluorescens. The formation of rhamnolipids
by Pseudomonads has been reported [14,15]. It is known
from literature that Pseudomonas fluorescens is able to
produce  surfactants  from   hexadecane   or   high  chain
n-alkanes [16,17]. The isolate is able to grow on the
various carbon sources tested. However, the Rhamnolipid

Table 1: Surfactant production by Pseudomonas fluorescens (Pichavaram)

with various carbon sources

Carbon source Surface tension (mN/m) CMC Biomass (g/l)-1

Glucose 28.5 16.2 4.8

Fructose 31.7 1.7 2.4

Glycerol 29.0 14.2 3.5

Mannitol 28.4 14.9 3.9

Olive oil 28.5 20.0 5.0

Cashew apple juice 40.0 24.0 6.0

Table 2: Surfactant production by Pseudomonas fluorescens (Pichavaram)

with various carbon sources

Carbon source Emulsification (%) Rhamnolipid type

Glucose 66.0 R , R , R , R1 2 3 4

Fructose 58.0 R , R1 3

Glycerol 58.0 R , R1 3

Mannitol 62.0 R, R , R , R2 3 4

Olive oil 61.4 R , R1 3

Cashew apple juice 63.0 R , R1 3

production varied significantly (Table 1). Pseudomonas
fluorescens isolate showed lesser biosurfactant
production  on  fructose  as  sole  source  of  carbon.
Cashew   apple   juice    as   carbon   source   supported
the highest amount of growth (6 g/l) and surfactant
production (CMC =24). Olive oil was found to be-1

comparable  with  cashew apple juice in supporting
growth (5 g/l) and surfactant production (CMC  = 20). -1

The result of the chemical and structural analysis of
the surface active compounds isolated from the culture
broth using the various carbon sources are in agreement
with  those  described  by  Syldalk  et  al.  [15].  Most of
the  literature published so far indicated that
Pseudomonas fluorescens is able to produce two
extracellular rhamnolipids, R1 and R3 on glucose, glycerol,
olive oil and cashew apple juice (Table 2). Growing cells
either on glucose or mannitol were able to produce a
mixture of the four glycolipids described by Syldatk et al.
[15], R , R , R  and R .1 2 3 4

Figure 1 shows the time course of surfactant
production  by  Pseudomonas  fluorescens  isolate  grown
on cashew apple juice as carbon source (2%).
Rhamnolipid  production  started  soon after incubation
(13 h), but increased drastically, for 68 hours. Rhamnolipid
production  was  maximum  of  9.35  g  l   was  detected.-1

The rhamnolipid production yield was 46.75 per cent of
the cashew apple juice supplied. The high rhamnolipid
formation by Pseudomonas isolate from mangrove forest
from cashew apple juice is on singularity of the strain [18],
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Fig. 1: Time course of rhamnolipids formation by Improved production of rhamnolipids by a
Pseudomonas fluorescens grown on mineral salt Pseudomonas aeruginosa mutant. Iranian Biomedical
medium with cashew apple juice as carbon source Journal, 8(1): 25-31.

cashew apple juice as a carbon substrate for the G. Brenner-Weiss, M. Franzreb and S. Berensmeier,
biosurfactant production may open new vistas from the 2008. Development and trends of biosurfactant
cashew farmers in Cuddalore district, Tamil Nadu, India. analysis and purification using rhamnolipids as an
Since, the cashew apple are discarded as a waste. The example. Anal Bioanal. Chem., 391: 1579-1590.
isolate has to be studied its phylogenetic relationship 11. Bosch, M.P., M. Robert, M.E. Mercade, M.J. Espuny,
with other pseudomonads and further research is needed J.L. Parra and J. Guinea, 1988. Tenside surfactants,
to study the antibiotic nature of rhamnolipid obtained Detergents, 25: 208-211.
from cashew apple juice as substrate. 12. Parra,  J.L.,  J.  Guinea,  M.E.  Mercade,  F.  Comelles
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