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ABSTRACT KEYWORDS
Biosurfactants are microbial surface active agents produced by variety of Surfactin;
microorganism and it has great potential advantages over chemical Emulsificationtest;
surfactant. Surfactin is a type of biosurfactant produced by Bacillus Oil displacement test;
subtilis, its production kinetics under different conditions and their Drop collapsing test;
efficient activity are examined in this study. Oil contaminated soil samples TLC.

were collected from petroleum industry in north Chennai, India and
Bacillus subtilis is isolated for screening of surfactin production. The
growth parameters such as size of the inoculum, period of inoculation,
concentration of glucose substrate were optimized for better yield of
surfactin. Thus the microbial synthesized surfactin is screened for
surfactant activity by emulsification test, oil displacement test, drop
collapsing test and chemically characterized by thinlayer chromatography.
The stability of the surfactin was determined by various parameters
(temperature, pH and salinity). A better yield of 1.8g/l surfactin was
obtained, when the glucose concentration of 40g/l were used along with
2% v/v size of inoculum at 72 hours of incubation. The surfactin activity
was found to be high for diesel when compared to petrol. The chemical
characterization of surfactin revealed red spots with retention factor of
0.53. The surfactin thus obtained was found to be thermo stable and
active at the pH range of 7 to 9 and upto the salt concentration of 10% w/
v. Thusthe surfactin obtained can be used in variousindustriesincluding
petroleum, food, pharmaceuticals, cosmetics etc.

© 2012 Trade ScienceInc. - INDIA

INTRODUCTION tion inrecent years becausethey offer several advan-

tagesover chemical surfactants, such aslow toxicity,

Naturally occurring surface-activecompoundsde-  inherent good biodegradability, ecologica acceptabil-
rived from microorganisms, d so caled biosurfactants  ity, selectivity, Specificactivity a extremetemperatures,
(Microbial surface activeagents), areattractingatten-  pH and salinity, the possibility of their production
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through fermentation, their potentia applicationsinen-
vironmenta protection.

Researchintheareaof biosurfactantshasexpanded
quitealot in recent years due to its potential usein
different areas, such asthefood industry, agriculture,
pharmacetics, theoil industry, petro chemistry and the
paper and pulp industry amongst others. In petroleum
industry surfactantsare used in enhanced oil recovery
processfrom ail fields. Infood and pharmaceuticalsit
isutilized asemulsifiers, foaming agents, solubilizers,
wetting agents, cleansersin formulation of cream, tab-
letsand gel's. Cosmetic products using surfactantsin-
cludesinsect repel lents, antacids, contact lens solution,
hair coloursand care products, deodorants, nail care,
lipsticks, lip makers, eye shades, soap, tooth pastes
and polishes, denture cleansers, adhesives, baby prod-
ucts, shampooas, conditioners, shampoos, conditioners,
shaveand depilatory products, moisturizers, hedth and
beauty pro-ducts.

Eventhoughinterest in biosurfactantsisincreasing,
these compounds do not compete economically with
synthetic surfactants. To reduce production costs, dif-
ferent routes could beinvestigated such astheincrease
of yieldsand product accumulation; the devel opment
of economical engineering processes, and the use of
cost-free or cost-credit feedstock for microorganism
growth and surfactant production. Thechoiceof inex-
pensive raw materials is important to the overall
economy of the process because they account for 50%
of thefinal product cost and a so reducethe expenses
with wastestreatment.

Surfactinisavery powerful surfactant produced
by the Gram-positive endospore-forming bacteriaBa-
cillussubtilisanditislipoproteinin nature. In our study
the production optimizationinvolving varying substrate
concentration, Szeof inoculumandincubationtimeare
examined for better yield of surfactin. Glucoseisused
as solecarbon sourcewhichisacost effectiveand dso
eadly availablesource. Thesurfactin activity wasstud-
ied by varioustest which includesEmulsification tet,
Oil displacement test, Drop collgpsing test and chemi-
caly characterized by Thin layer chromatography. Fi-
naly thestability of surfactinwasdetermined from Emul-
sficationtest at varioustemperature, pH and salt con-
centration.

MATERIALSAND METHODS

Microor ganism and cultureconditions

Oil contaminated soil samplesare collected near
thepetrochemicd industry in north Chennal, withaclean
gpatula Thesoil wasthen diluted and plated on nutrient
agar. Staining techniquesand biochemicd test (Bergey’s
manud of microbiology) arecarried out with reference
tothestran ATCC 21332 to isolatethe pure culture of
Bacillussubtilis.

Thebasd minera salt medium of composition (g/l)
KH,Po, - 0.5, K,HPo, - 1, Kcl - 0.1, MgSo,.H,O -
0.5,Yeast Extract - 0.1, cacl,, - 0.02 supplemented with
trace el ements solution wasused inthisstudy. Glucose
at various concentration (10,20,30,40,50) g/l wasused
ascarbon sourceand urea1g/l isused asnitrogen source
aongwith basd minera salt medium.

Themediumisinoculated with Bacillussubtilisof
different inoculum size (1%,2%0,3%,4%,5%) and incu-
bation time (24h, 48h,72h,96h) were studied.

Extraction and purification of surfactin

Each culture were centrifuged at 8000 rpm, 4° ¢
for 10 minutesto harvest the cells. The culture super-
natant was taken. pH of the culture supernatant was
loweredto2with5M Hcl andincubated at 4° cfor 24
hours. The preci pitate was separated by centrifugation
at 8000 rpm for 20 minutes. This white precipitate
formed culture was taken. The precipitate was then
extracted with chloroform-ethanol (2:1), kept undis-
turbed for 1 hour it isthen concentrated by evaporation
at room temperatureto obtain abiosurfactant concen-
trate. Following theevaporation, the biosurfactant con-
centrateisdissolvedin 25ml of 0.05M bicarbonate (pH
8.6) to carry out screening process.

Biomassand protein estimation

For biomass determination, the sampleswere cen-
trifuged (10,000* g) for 15 min at 4°c. Thepellet was
dried at 105°c for 24h. Protein concentration of the
sample was determined by Bradford method, using
bovineserum dbuminasblank

Activity characterization
(a) Emulsfication activity (E,,)
Equa volumesof oil and surfactinintest tubewere
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vortexed at high speed for 2 min and alowed to stand
for 24h. Petrol and Diesel arethetwo oilsstudiedin
thistest. The E,, index iscaculated as

E,= (Height of emulsion formed/Total height of solution)
X 100

(b) Oil displacement test (ODT)

The50ml of distilled water wasadded to alarge
Petri dish, then 20ul of crudeoil isthen added to the
surface of water and 10ul of culture supernatant broth
isthen poured in center of the il film. Zone of dis-
placement isvisuaized and measured.

(c) Drop collapsing test

Two microliter of crude oil wasadded to eachwell
of platelid. Thelid wasequilibrated for 1 hour at room
temperature and then 5 microliter of the surfactinwas
added to surface of ail. The shape of thedrop on the
drop ontheoil surface wasinspected after 1 minute.
Biosurfactant producing culturesgiving flat dropswere
taken aspositive. Thoseculturesthat haverounded drop
weretaken asnegativeindicating thelack of surfactin
activity.

Chemical characterization by thin layer chroma-
tography

A thinuniform layer of sationary phase (slicagel)
wasmadeon aglassplate. Theplatewasair dried for
15 minutes and then over-dried for 10-15 minutesand
100°C. 20 microliter of surfactinwerespottedonaline
drawn about 1.5-2.0 cm from the bottom. The TLC
plate was plated gently in amobile phase { CH,CI.:
Ch,OH: H,0 (70: 10: 0.5 v/v)} contained inachro-
matographictank and allowed for solvent devel opmert,
then the plate was removed and air dried. The plate
was sprayed with the spraying reagent (ninhydrin) and
trested at 100° C for 10 minutes. Theretention factor
was determined as,

_ Distmovedby solute
" Dist moved by solvent
Sability test

Theeffect of temperature (10,20,30,40,50,60 °c),
pH (4,5,6,7,8,9,10) and salt concentration (Nacl-
5,10,15,20 %w/v) on theemulsification activity of the
surfactin wasexamined.
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RESULTSAND DISCUSSION

Surfactin of high yield can be produced at opti-
mized conditionsfrom Bacillussubtilis, when glucose
Isused asasole carbon source.

The surfactin production can be optimized to ob-
tain maximumyield from Bacillussubtilisspecies. The
maximumyield of 1.8 ¢/l of surfactin were produced,
when 40 g/l of glucose was used as a carbon source
with 2% v/v inoculum sizeand 72 hrsincubationtime
asshowningraph. Thisshowsthat therate of produc-
tion of surfactinincreases asthe substrate concentra-
tionincreases upto optimum leve (40 g/) after that the
production decreases appropriately.

Effect of Glucose concentration
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Graph 1: Effect of glucose concentration on surfactin pro-
duction

Effect of Inoculum Size
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Graph 2: Effect of inoculum size on surfactin production

At themaximum production condition, thebiomass
concentration wasfound to be 0.38g/g of glucoseand
protein concentration by Bradford method was 25.1
mg/g of glucose.

Theemulsification activity of surfactin over petrol
and diesal wasfound to be 54% and 58% which shows
that the sufactin has morereactivity and emulsifying
power towards diesel compared to petrol.

The zone of displacement by surfactinfor petrol
anddiesd was14mmand 17mmrevedingthat thedie-
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Effect of Incubation Time
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Graph 3: Effect of incubation timeconcentration on surfactin
production

sl hashigh zoneformation and high surfactant activity
asshowninTABLE 1.

TABLE 1: Activity of surfactin over petrol and diesel

Oil sample B (%) ODT (mm)
Petrol 54 14
Diesd 58 17
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Graph 4: Effect of pH on emulsification activity
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Graph 5: Effect of Salt on surfactin activity

Flat dropsare observed when surfactin was placed
ontheoil coated surfacewhich shows positive surfac-
tant activity.

Chemicd characterization of surfactinby Thinlayer
chromatography reveal ed with red spotsfor surfactin
and R, valuewasfoundto be 0.53.

Emulsification activity of surfactinwasnot affected
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by the gradient of temperature of 4°C-100°C, which
showsitisthermostable. Surfactinin50 mMTris-HCI
at pH 7-9 exhibited best emul sification activity, whilea
littlechangeinthepH hassgnificant effect onthesurfactin
activity as shown in the graph. The addition of Nacl
upto 10%w/v doesnot have highimpact on surfactin
activity.

Based on the experimental results, it can be con-
cluded that the maximum surfactin production can be
achieved by using glucose as acheap and solecarbon
source at the optimized condition of 40g/| glucose, 2%
vivinoculumat 72 hoursof incubation. Theactivity char-
acterization f surfactin showshigh emulsifying and oil
di splacement property which can be used in enhanced
oil recovery in petroleumindustry and other fieldssuch
asfood, cosmetics, pharmaceuticalsetc.
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