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biosurfactant

EbruS̨ebnemYilmaz1*&Ŭgur Sidal2
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Abstract: The aim of this work was to investigate the antimicrobial effects of biosurfactant (rhamnolipid) produced from
Pseudomonas sp.Eight clinical test microorganisms were chosen,which were different groups,for the antimicrobial assays.
Antimicrobial activitywas evaluated according to the minimal inhibitor concentration (MIC) and disc-diffusion method.
The highest activityfor the rhamnolipid discs was obtained for β-hemolytic Streptococcus sp.,whereas the lowest activity
was found for Pseudomonas aeruginosa.The biosurfactant (rhamnolipid) showed verystrong antimicrobial activityagainst
the microorganisms tested.
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Introduction

Biosurfactants aresurface-activeagents synthesizedby
somebacteria, yeast andfilamentous fungi (Fiechter,
1992).Theyareamphipathiccompounds withbotha
hydrophobicanda hydrophilicdomain.Their prop-
erties ofinterest regardchanging surface-activephe-
nomena, wetting andpenetrating actions, spreading,
hydrophobicityandhydrophilicity, emulsificationand
deemulsification, detergency, gelling, foaming, metal se-
questration, andantimcrobial action(Haferburget
al., 1986;Kosaric et al., 1987;Langet al., 1989;
Cooper &Zajic, 1990;Lin, 1996).
Manymicroorganisms cansynthesisebiosurfac-

tants during growthonhydrocarbonsubstrates (De-
sai &Banat, 1997).Especially, renewableandcheaper
substrates, suchas oliveoil mill effluent (OOME)is pre-
ferredfor production(Mercadéet al., 1993;Cameo-
tra & Makkar, 1998;Sidal& Ozkale-Taskin,
2003).Somebiosurfactants areknownto havethera-
peuticapplications as antibiotics andantifungal or an-
tiviral compounds.Several surfactant-resistant andsen-
sitivestrains ofbacteria havebeenisolatedbyartificial
or spontaneous mutagenesis andreportedto posses al-
teredstructures andfunctions intheir cell membranes
(Nishikawaet al., 1979;Vaara, 1981;Ishikawaet al.,
2002).Biosurfactants maydisturbthemembranestruc-
turethroughinteractionwithphospholipids as well as

membraneproteins.Thebiological functionofbiosur-
factants has not beencompletelyunderstoodyet;e.g.,
thesesubstances, whenexcretedinto themedium, they
emulsifyhydrocarbons, andwhenlocatedinthestruc-
tureofthecell wall, theyfacilitatethepenetrationof
hydrocarbons to theperiplasmicspace.
Themainaim ofthis studywas to obtainsome

understanding concerning themechanismoftheantimi-
crobial actionofbiosurfactant rhamnolipid.

Materialandmethods

Microorganism

The Pseudomonas sp.showed the highest abilityto syn-
thesize the biosurfactant rhamnolipid among the 10Pseu-
domonas rhamnolipid-synthesizing strains,so that this
strain was chosen for biosurfactant production.Stock cul-
ture was maintained on nutrient agar slants at 4◦Cand sub-
cultured every15days.

Medium

The optimal media used for the growth of thePseudomonas
sp.strain that would produce rhamnolipid were the Medium
A (45mL;g/L):NaNO3,1.28;K2HPO4,0.87;MgSO4
·7H2O,0.1;NaCl,0.1;KCl,0.2;Tris (hydroxymethyl)
aminomethane,6.5;glucose,20;and the Medium Min-
eral Salt Solution (5mL;g/L):FeSO4 (NH4)2SO4 ·6H2O,
0.116;H3BO3,0.232;CoCl2 ·6H2O,0.41;CuSO4 ·5H2O,
0.008;(NH4)6Mo7O24 ·4H20,0.022;ZnSO4 ·7H2O,0.174
(RAMANA &KARANTH,1989).Initial pH of each of the
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