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ABSTRACT

Biosurfactant is a structurally diverse group of surface-active molecule,
Synthesized by microorganisms. They have capability of reducing surface
and interfacial tension with low toxicity and high specificity and
biodegradability. In the study, the soil sample were collected from the oil
spilled areas of the automobile workshop and petrol pump. The sample
was enriched in MSM agar incorporated with 2% Glucose. The organism
was screened for the purpose of biosurfactant production by using the
screening tests viz. oil spreading test, blood haemolysis test and
emulsification test. The screened organism was identified by GC-FAME
analysisusing SHERLOCK MIDI software. The organism identified was
Bacillus licheniformis. The biosurfactants were then extracted by
centrifugation, supernatant obtained then added with chloroform:
methanol, then sediment was obtained as result. The dry weight of the
biosurfactant produced was calculated as 0.12g. The growth of
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B.licheniformis was tested in presence of hydrocarbon (toluene).
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INTRODUCTION

Surfactantsashort formfor “surface-active-agents”,
arebasicdly chemica compoundswhichlower thesur-
facetensonof aliquid, theinterfacia tension between
twoliquids, or that between aliquid and asolid. These
surfactants are produced by avariety of microorgan-
ismssuch asyeast, bacteriaand filamentousfungi and
thus are called Biosurfactants. Biosurfactants have
differentpropertiessuch asthey act asdetergents, wet-
ting agents, emulsifiers, foaming agents, and dispers-
ants. These are usually organic compoundsthat are
amphiphilicin nature, which contains both the hydro-
phobic and hydrophilic component. The hydrophobic

(non-polar) part of the biosurfactant isinsolublein wa:
ter and may have along-chain of fatty acids, hydroxyl
fatty acidsor a-akyl-B-hydroxy fatty acids. The hy-
drophilic (polar) end can beacarbohydrate, amino acid,
cyclic peptide, phosphate, carboxylic acid or a cohol .
The biosurfactants are complex molecules cover-
ing awiderangeof chemical typesincluding peptides,
fatty acids, phospholipids, glycolipids, antibiotics,
lipopeptidesetc. Biosurfactantslead to an increasing
interest on these microbial productsasalternativesto
chemical surfactant. Thereare numbersof reportson
the synthesisof varioustypes of biosurfactants by mi-
croorgani smsusing water-sol uble compounds such as
glucose, sucrose, ethanal or glycerol assubstrates(?.
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The propertiesof Biosurfactant allow their useand
possiblereplacement of chemica surfactant in number
of industria gpplication totheir low concentration, eas-
ily production, the ability to synthesized renewablere-
sources, higher foaming, spedificactivity a extremetem-
perature, pH and salinity their potential applicationin
environmenta protection and management. Biosurfactant
reduce surfacetension, critical micelle concentration
(CMC) andinterfacia tensionin both agueousand hy-
drocarbon mixture?.

Bacilluslicheniformisisarod-shaped, Gram-pos-
tivebacterium. Itsoptima growth temperatureisaround
30°C, though it can survive at much higher tempera-
tures. It tendsto form sporesin soil which makesit
desirableto beused for theindustrial purposessuch as
the production of enzymes, antibiotics, and small me-
taboliteg?.

The present study isfocused on theisolation and
identification of biosurfactant producer. The screening
of the biosurfactant producer was done by oil-spread-
ing test, emul sification test and blood haemolysistest.
The screened bacteriawasidentified by GC-FAME
analysisasBacilluslicheniformis.

MATERIALSAND METHOD

Samplecollection

For theisolation of biosurfactant producing bacte-
ria, thesamplewas collected from soil near automobile
garageand petrol pump, wheretheoil isspilledinthe
s0il. Thesoil samplewascollectedin asterile polythene
and stored at low temperaturetill use.

| solation and enumeration of bacterial isolates
fromthesample

5 gram of the soil samplewasinoculatedin 50ml of
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Figurel: Schematicdiagram of FAME analysis

MSM broth incorporated with 2% Glucoseand incu-
bated at 30°C for 72 hours. After incubation thisme-
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diumwassaidly dilutedfrom 10* to 10°inSerilewater.
Fromthedilutions 10 to 10°, Iml wastransferred to
sterile 20ml of MSM agar and was poured in plates.
Theplatesweretheninverted and incubated at 30°C,
for 48 hrs. After incubation morphologicaly different
colonieswere selected for further analysis.

Screening of biosurfactant producing organisms

The isolated colonies were tested for their
biosurfactant production by three methods.
1 Qil Spreading Technique
2 Blood haemolysistest
3 Emulgficationgability test
Oil spreadingtechnique

30ml of steriledistilled water wastakenin the Petri
Plates.1 ml of coconut oil was added to the centre of
the plate containing distilled water. Then added 20l of
the supernatant (isolated culture) to the centre of Petri
dish. The Plate were kept in static condition for 2-4
hrs. Thebiosurfactant producing organism can displace
theoil and spread inthewater.

Blood haemolysistest

Thefresh single coloniesweretaken from MSM
agar plateand stresked on Blood agar plates. Theplates
wereincubated for 48-72 hoursat 30°C. The bacterial
coloniesobserved for the presenceof clear zonearound
thecolonies. Thisclear zoneindicatesthe presence of
biosurfactant producing organisms.

Emulsification stability test [E24]

E24 of culturewas determined by adding 2 ml of
Qil to thesameamount of culture, mixed with avortex
for 2minand | eft to stand for 24 hours. The E24 index
isgiven aspercentage of height of emulsified layer (cm)
divided by total height of theliquid column (cm).
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Identification of Bacteriaby Gram’s staining and
FAMEANdyss

The screened biosurfactant producer was charac-
terized by Gram’s staining and FAME analysis. For GC
FAME analysis, the fatty acids were extracted by a
procedure described in MIDI Sherlock Identification
System Manual. The procedures consist of Saponifi-
cationin dilute sodium hydroxide/methanol solutionto
giverespectivefatty acid methyl esters(FAME). The
FAM Eswerethan extracted from the aqueous phase
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by the use of an organic solvent and theresulting ex-
tract wasandysed by gaschromatography. Thesample
prepared were analysed by midi Sherlock microbial
identification system.

Growth of bacteriain presenceof hydrocarbons

1% hydrocarbon was spread on M SM agar plate
and after itsabsorbtion the screened bacteriawas Soread
on the plate. The plates were incubated at 30 °C for
48hrsand observed for growth.

Extraction of biosurfactants

The culture was inoculated in 50 ml of MSM
broth with 1 ml of petrol. The culture wasincubated
at 25°C for 7 dayswith shaking condition. After in-
cubation the bacterial cellswere removed by cen-
trifugation at 5000rpm, 4°C for 20 minutes. The su-
pernatant was taken and the pH of the supernatant
wasadjusted to 2, using 1N H,SO,. Now add equal
volume of chloroform: methanol (2:1). Thismixture
was shaken well for mixing and left overnight for
evaporation. White col ored sediment was obtained
asaresulti.e. the“Biosurfactants”

Dry weight of biosurfactants

Sterile petriplate was taken and theweight of the
platewasmeasured. Now the sediment was poured on
the plates. They were placed in the hot air oven for
drying at 100°C for 30 minutes. After drying theplates
were weighed again. The dry weight of the

biosurfactantswas cal cul ated by thefollowing formula
Dry weight of Biosurfactant = Weight of theplateafter dry-
ing—Weight of theempty plates.

RESULTSAND DISCUSSION

Morphologicaly different coloniesweresdected for
screening of biosurfactant production. Thecolony charac-
tersof thescreened bacteriaareasfollows(TABLE 1):

TABLE 1: Colony characteristics of the biosurfactant
producer

! . . Pigme Gram

Size  shape Elevation Margin ntation Staining
Medium Irregular Entire  lobate White Gr_am
positive

Screening of biosurfactant producing organism
Oil displacement test

For Oil spreading test, the culturewas centrifuged
and supernatant was added in to oil containing Plate.
The Biosurfactant producing organismwould displace
oil andformaclear zoneinthecentreof theplatewhich
indicatestheability of isolated organismto displacethe
oil (Figure2).

Figure?2: Oil spreading test

B. Anandargj et al in 2010 reported hisfive
isol ates obtained from soil werefound to produce
the biosurfactant. Thiswas screened by the oil dis-
placement method. The culture supernatant dis-
places oil by 5mm. The oil displacement method
was also followed by® Kingsey Urum et a. in 2004
for the screening of biosurfactant producing micro-
organisms.

Blood haemolysistest

Totest Blood Haemolysis, streak the microorgan-
ism on to the blood agar plate and after incubation
check for clear zone around the growth, thisclear zone
indicates the presence of Biosurfactant production

[ . —

Figure3: Blood haemolysistest
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(Figure3).

Rashedi, et al., 2005/ used blood haemolysis
test for screening biosurfactant producing organ-
ism. The culture al so showed haemolytic activity
on blood agar plate. The culture showing haemolysis
was able to produce biosurfactant. Biccaet al. In
1999 performed Blood Haemolysistest for Ba-
cillussp.

Emulsfication stability test
By performing emulsification test theemulsifying

Figure4: Emulsification stability test

TABLE 2: Result of emulsification test
Length Length Result Result

Sr. No. for 24  for 48 24 48
hrs hrs hrs hrs
1. Length of mixture 2cm 2cm

70% 76.5%

2. Length of Emulsified layer 1.4cm 1.53cm

!

R

A
B S s

B —

> Regulor Peper

ability of microorganismfor keroseneischecked. The
microorganism hastheability to emulsifying thekero-
sene (Figure4). TheBacilluslicheniformishas Emul-
sficationindex of 70-80% (TABLE 2).

A. Tabatabaeeet al in 2005° had performed Emul-
sification test for Bacillus licheniformis. Their 23
Strainsof BacillusLicheniformishad 70% Emul sifi-
cationAbility. Screening of Microbia isolateswas per-
formed in order to check theabilitiesof crudeoil Emul-
sfying Bacteria

D. J. Mukesh Kumar et al 2012[*% reported the
emulsification indices are differing based on the na-
ture of the surfactant compound and source of the
organisms. The emulsification activity of the
biosurfactant produced from marine Bacillus spp. was
tested with different hydrocarbons showed that the
highest index wasshownin corn oil followed by kero-
sene and sunflower oil.

Result of FAME analysis

Sim
Index Entry Name
Bacillus-licheniformis (Bacillus subtilis
0.430 group)
0.398 Bacillus-subtilis
0.398  Staphylococcus-chromogenes
0.291 Bacillus-megaterium-GC subgroup A
0.289  Bacillus-pumilus-GC subgroup B
0.271  Staphylococcus-schleiferi
0.268  Bacillus-pumilus-GC subgroup A
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Growth of bacteriain presenceof hydrocarbons

Coloniesof Bacilluslicheniformiswere observed
onMSM agar plate with 1% hydrocarbon (Toluene)
(Figureb).

Extraction
In extraction processwhite col oured sediments had

been observed in separating funnd whichindicatesthe
extraction of Biosurfactants (Figure6).

Dry weight of biosurfactant

Thedry weight of biosurfactant wascal culated as
0.12g per 100ml of production media. Thesmilar sudy
was reported by Anandargj BP.
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Figure5: Growth of Bacilluslicheniformison M SM agar
plate+ 1% Hydrocarbon (Toluene)

Figure6: Extraction of biosur factant

TABLE 2a: Dry weight of biosur factant

Weight of the  Weight of Plate Dry weight of Bio
empty Plate after drying surfactant
117644 117.76 g 0.12¢g
CONCLUSION

Theidentification of Bio surfactant producing or-
ganism wasdoneby Gram’s staining and GC-FAME
analysis. The bacteriaBacilluslicheniformis showed
thegrowthin presence of hydrocarbon such astoluene.

Thescreeningfor the presenceof Biosurfactant was
done successfully by Oil displacement test, Blood
Haemolysistest and Emulsificationtest. Clear zonewas
obtained duringthe oil displacement test and dso clear
zone around the growth of culture was observed in
Blood agar plate. 70 and 75% of emulsification index

was measured after 24 and 48hrsof emulsification ac-
tivity respectively. Thebiosurfactant wasextracted from
theculture broth and dry weight was obtained as0.12g
per 100ml of the production media.

ThebacteriaB.licheniformiscould befurther stud-
ied for large scale biosurfactant production and field
application.
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