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ABSTRACT

Biosurfactants are amphiphilic compounds produced by various bacteria and fungi which reduce surface and
interfacial tension. The Bacterial strain Bacillus subtilis MTCC 441 was used for the production of biosurfactant
and biosurfactant activity was tested against different vegetable edible oils. The parameters for better growth of the
bacterial strain was optimized and production of surfactant was carried out. The crude biosurfactant was extracted
and the emulsification potency was assessed using different vegetable edible oils. Further, the rhamnolipid was
detected from the extracted biosurfactant and was confirmed by Infrared spectroscopy. The results showed that
strain showed high surfactant activity over the Gingelly oil, required mesophilic temperature and pH-7 for its better
growth. The surfactant showed comparatively high emulsification index over Gingelly oil at the rate of 71%. The
rhamnolipid was detected in the surfactant and IR spectrum showed a typical pattern of stretches for CH, CH3 and
C-O groups.
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INTRODUCTION

Surfactants are molecules that concentrate atfactes and decrease surface and interfacial terj&jonThese
compounds find applications in an extremely widaets of industrial processes involving emulsificat, foaming,
detergency, wetting, dispersing or solubilizatiédy B] currently, almost all the surfactants beirgduced are
chemically derived from petroleum [1]. How ever,turally occurring surface-active compounds deriyezn

microorganisms, also called biosurfactants, area@thg attention in recent years because theyr cféveral
advantages over chemical surfactants, such as toucity, inherent good biodegradability and ecotadi
acceptability [4].

Biosurfactants are amphiphilic biological compoupdsduced extracellularly or as part of the celhmbeanes by a
variety of yeast, bacteria and filamentous fungb]5from various substances including sugars, aild wastes.
However, carbohydrates and vegetable oils are arti@giost widely used substrates for research asulfactant
production by Bcillus subtilis strains. The amphiphiles that form micelles canpbéentially used for surface
chemical works are termed as surface active agergarfactants. Soaps and detergents can be dedathbhaving
similar characteristics as surfactants. All sudats have two ends namely, 1) a hydrocarbon paithwis less
soluble in water (hydrophobic end). The hydrophgiact of the molecule is a long-chain of fatty acichydroxy
fatty acids ora-alkyl-p-hydroxy fatty acids, 2) the water soluble end floydhilic) can be a carbohydrate, amino
acid, cyclic peptide, phosphate, carboxylic acicdeohol. Additionally, the hydrophobic moiety isually a C8 to
C22 alkyl chain or alkyl aryl that may be linearbwanched [7].
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The unique properties of biosurfactants allow these and possible replacement of chemically syiznbés
surfactants in a number of industrial operationt [Biosurfactants reduce surface tension, Critibéitelle
Concentration (CMC) and interfacial tension irtthaqueous solutions and hydrocarbon mixtures [9)h0the
present study, Otimised production of biosurfactsom Baacillus subtilis MTCC 441 and charecterised. The
investigation has been made for its emulsificatiapacity as biopreservative in food.

In the current study, Production and extractiofvioburfactant was carried out usiBgcillus subtilis MTCC44, the
parameter optimization for the better growth of ttrain was carried out. The extraction and erficasgion
potency of the surfactant was performed in ordars® as bioemulsifier in food. Further, The rhanmdlcontents
were assayed and confirmed by Infra red spectrgscmgthod.

MATERIALSAND METHODS

Microorganism and culturing conditions

The bacterial straifBacillus subtilis MTCC441 was procured from Microbial Type Culturell€ction (MTCC),
India. The bacterial strain was enriched in LuriertBni broth (Peptone — 1%, Sodium chloride — 1% areast
extract — 3%, pH-7) incubated at 37°C for overnidtite culture was streaked in LB slants and state4PC for
further use.

Biosurfactant Production:

The inoculum was prepared using Luria Bertani (bBjth and incubated overnight at-@7for over night with
100 rpm agitation. Production was carried out gigiroduction medium composed of Glucose — 1(g/H,RO, -
0.5 (g/l), K,HPOs-1(g/l), KCI - 0.1(g/l), MgSQ - 0.5(g/l), FeS@—- 8 (mg/l), CaGl— 50 (mg/l) ,Urea — 6 (mg/l)
with the addition of 1ml/l trace elements solut{@mSQ, - 4.4 mg/l, MnSQ - 3.3 mg/l, CuSQ- 0.1 mg/l) at pH 7.
The production medium was seeded with 3% inoculathiacubated at 37°C for 48 hours with 150 rpmaigit.
The cell free supernatant was used as crude sanfact

Deter mination of Biosurfactant Activity

Biosurfactant activity of isolated bacteria wasedmined by oil spreading technique using five etiént vegetable
oil namely Castor oil, Gingelly oil, Coconut oil, dtard oil and Sunflower oil. Fifty ml of distilled water was
taken in a large Petri plate and 106il added over the surface of water. Furtheyl1d cell free supernatant was
added over the oil and oil spreading zone was medg1].

Optimization of Growth:
Bacterial growth was optimized using different paegers like pH, temperature and different kindsexfetable oils
as carbon sources. The growth was measured phatoatigtat A590.

Extraction of Biosurfactant.

The production was carried out with optimized ctiodi for 48 hours and the bacterial cells wemaoeed by
centrifugation at 10.000 rpm for 20 min under coglcondition. In order to precipitate the lipidedgproteins, the
concentrated HCl was added with the supernatamtitg final pH of 2.0 and kept for overnight atGi°[12].

Resulted Grey white precipitation was collecteddewtrifugation at 10.000 rpm for 20 min at 4°C. Farther

extraction of biosurfactant compounds, 10mL of oblorm methanol (2 : 1v/v) was added to precipdapellet

and incubated in a rotatory shaker at 30°C fomirtutes with 250 rpm agitation. The content wagifigation at
10.000 rpm for 20 min under cooling condition ahd supernatant was evaporated by air drying. Th&iréng

residue was dispensed in sodium phosphate buffe (@) and stored at 4°C.

Deter mination of Emulsification Activity

The emulsification potential was carried out usingdified method of Cameotra et al. 2004 [13]. Exéracted
surfactant (0.5 mL) was added to a screw cappeel tobtaining 7.5ml of Tris-Mg buffer (20mM Tris H(pH
7.0) and 10mM MgSg) and 0.1mL of edible vegetable oil. After a vigosovortex, the tubes were allowed to stand
for one hour. Absorbance was measured at 540nmldifivation activity (EA) was calculated.

Detection of rhamnolipids

The detection of rhamnolipids were based on thediysis of erythrocytes by rhamnolipids [14]. Tgnof
extracted surfactant was spotted on paper filtecdi(6.0 mm, Whatman AA) and then put onto agatepla
containing 5% sheep blood. The blood agar plateim@sbated at room temperature for 2 days and therzones
of hemolysis was observed.
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Infrared spectroscopy (IR) analysis

The biosurfactant was extracted from the superndhaid (2 ml) with chloroform (2 ml), dried with 8SQ, and
evaporated on a rotary evaporator. The IR speatre recorded on the Bruker IFS113vFTIR-spectroméiethe
4000 - 400 cni spectral region at a resolution 2 ¢msing a 0.23 mm KBr liquid cell.

RESULTSAND DISCUSSION

The bacterial straifBacillus subtilis MTCC441 was subjected for the production biosuafacand activity was
screened by oil displacement method. The resuljgested that the extract possessed biosurfaotéinitya and

showed the oil spreading zone about maxium 2.1éameter. The formation clear oil displacement zooefirmed

the presence of biosurfactant activity in the olsdi extract. Among the different vegetable oilgewsfor oil

displacement method, Gingelly oil was spreaded rtieae Mustard oil and Sunflower oil (Table.1).

Table.1 Oil displacement activity of biosurfactant

Vegetableoil | Rangeof Biosurfactant activity
Castor oil Partial

Mustard oil Low

Coconut ol Partial

Gingelly oil High

Sunflower oil Low

After confirmation of biosurfactant production, tharameter optimization study for the better groatlthe strain
was carried out for various parameters. The resuttaled that the straBacillus subtilis MTCC441 showed well
growth at pH 6-7 and temperature 37°C Fig.1&2).tler more, the different edible oils were used asmdon
source for the growth of the strain. The resulewgdd that the sunflower oil followed by gingelly viere utilized
well by the strain for the growth and other ol®wed more or less similar growth rate (Fig.2).

Fig.1 Effect of temperature on growth of bacterial strain

12 4
1 4

0.8

Growth (OD)
o o
= [}

o
)
.

o

28 32 37 42 47 52
Temperature (C)

Fig.2 Effect pH temperature on growth of bacterial strain
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Fig.3 Utilization of vegetable oils as carbon source
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Emulsification

The production of biosurfactant was carried ouhgiptimized parameters and extraction of surfactas made.
The efficiency as bioemulsifier was tested and mmiglsification index (El) was estimated. It showhdttsurfactant
produced from gingelly oil showed highest emulsifion index of 71% and other oils showed moderatkces

(Table.2).

Table.2 Emulsification potency of Biosurfactant

S.No. Oil source Emulsification I ndex
1 Castor oil 59.37
2 Mustard oil 65.62
3 Coconut oil 56.25
4 Gingelly oil 71.87
5 Sunflower oil 56.25

The emulsification indices are differing based &e nhature of the surfactant compound and sourcthef
organisms. The emulsification activity of the hidactants produced from mariacillus spp. were tested with
different hydrocarbons showed that the highestxndas showed corn oil followed by kerosene and lswr oil
[15]. Similarly, The Bacillus subtilis and Pseudomonas aeruginosa had the ability of emulsifying various vegetable
oils, kerosene, petrol and diesel [16].

Finally, the extraction of rhamnolipids from theoduced surfactant was carried out and analyse®anhlysis. IR
spectrum showed characteristic bands in the reg@@®-2700 cnl indicated C-H tretching bands of GHnd CH
groups.

Fig.4 IR spectrum of surfactant for rhamnolipids analysis
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The deformation vibrations at 1467 and 1379aifso confirm the presence of alkyl groups. Carbaingetching
band was found at 1745 &mvhich is characteristic for ester compounds. Téterecarbonyl group was also proved
from the band at 1250 ¢hwhich corresponds to C-O deformation vibrationise TR analysis results are positively
correlated with previous work of Christova et aD0OZ [17]. Among the different classes of biosurdats
rhamnolipid and surfactin are best studied biostiafats. Rhamnolipid is one of the type of glycagiin which
one or two molecules of rhamnose are linked toamsvo molecules of hydroxydecanoic acid while @id group

of one of the acids is involved in glycosidic limawith the reducing end of the rhamnose disacdbathe OH
group of the second acid is involved in ester faromg18].
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