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ABSTRACT

The study was aimed at evaluating the potential of biosurfactant production by Bacillus
coagulans and Micrococcus leteus isolated from crude oil. The sample was collected from
rivers State Nigeria and it was transported to Microbiology Laboratory of ATBU,
Bauchi.Mineral Salt Media (MSM) was prepared and 3ml of crude oil was added as a
carbon source,it was then incubated on a rotary shaker @ 120rpm for 72hrs. Colonies were
identified after a microscopy, Biochemicals etc.,the identified colonies; Bacillus coagulans
and Micricoccusleteus were screened for Biosurfactant production; Emulsification index,
Foam formation,Haemolysis test, Rhamnose test were conducted where Bacillus
coagulans exhibits higher potentials than Micrococcus. However, both the isolates
indicated above average biosurfactant production abilities. The study reported the
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effectiveness of isolation through enrichment cycles, of, Bacillus coagulant and
Micrococcus luteus.The Strains, Bacillus coagulant and micrococcus luteus was found to
be an efficient biosurfactant producers using crude oil and other mixture of Luria bertani,
n-hexadecane and contaminated soil as the sole carbon and energy sources respectively.
The strains exhibited excellent growth potentials on crude oil. All these favorable
properties facilitate the strain as an efficient tool in various environmental applications,
particularly in the remediation of crude oil contamination sites. The different media should
be tested in production of biosurfactant by Bacillus coagulant and Microccus luteus using
an enrichment cycle. The chemicals elements in each components of enrichment cycle
mixture should be tested in future studies.

1. Introductions mixtures. These properties create micro-

Biosurfactant or surface-active compounds are a
heterogeneous group of surface active molecules
produced by microorganisms, which either
adhere to cell surface or are excreted ex-
tracellulary in the growth medium (Fietcher
1992; Zajic and Stiffens, 1994; Makker and
Cameotra, 1998). These molecules reduce sur-
face tension and Critical Micelle Dilution (CMD)
in both aqueous solutions and hydro-carbon

emulsion in which micelle formations occur
where hydrocarbons can solubilize in water or
water in hydrocarbons (Banat, 1995). Several
types of biosurfactant have been isolated and
characterized, including glycolipids, phosphol-
ipids, lipopeptides, natural lipids, fatty acids,
lipopolysacharides and other fully characterized.
The majority of known biosurfactants are
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synthesized by microorganisms grown on water
immiscible hydrocarbons, but some have been

Produced on such water- soluble substrates as
glucose, glycerol and ethanol (ABU- Ruwaida et
al, 1991). Chemically-synthesized surfactants
have been used in the oil industry to aid clean up
of oil spills, as well as to enhance oil recovery
from oil reservoirs. These compounds are not
biodegradable and can be toxic to environment.
Biosurfactant have special advantage over their
commercially  manufactured counter-parts
because of their lower toxicity, biodegradable
nature, and effectiveness at extreme
temperature, pH, salinity and ease of synthesis.
They are potential candidate for much
commercial application in the pharmaceutical
and food processing and oil recovery industries
(Banat, 1995; Desai et al, 1997; Makker and
Cameotra, 1998).Competition for survival within
a microbial community is one of the principal
factors driving the synthesis and secretion of
antimicrobial Biosurfactants by microorganisms
(van Hamme et al. 2006) and the antimicrobial
properties of biosurfactants depend on various
mechanisms to inactivate target organisms. The
manner in which the inactivation occurs is also
different from the antimicrobial actions
associated with conventional antibiotics (Banat
et al. 2010). Biosurfactants primarily destroy
microbial cells by directly disrupting the integrity
of the plasma membrane or cell wall. The
magnitude of such damage to the cell boundary
makes it difficult for any target organism to
develop resistance to the biosurfactant (Sang &
Blecha, 2008; Yount &Yeaman, 2013).Bacillus
species are rod-shaped, Gram-positive bacterium
that belongs to the phylum Firmicutes. They are
obligate aerobes or facultative anaerobes
(depending on the species) and occur in various
natural environments either as free-living cells or
as parasites. The genus is known for the
production of intracellular oval endospores
which are formed when environmental
conditions become unfavorable. Species within
Bacillus are reputed to be closely related (Rooney
etal.2009). Bacillus amyloliquefaciensis one of
the most characterized species, as it has been
used widely as a model organism for researchinto
the production of various metabolites including
biosurfactant compounds (Schallmey et al. 2004).
Various B. subtilis strains have also been reported
to produce biosurfactant compounds used

frequently by various industries (Peypoux et al.
1999; Bodour et al. 2003; Hsieh et al 2004;
Rodrigues et al. 2006 a; Walter et al. 2010).The
aim of this research is to isolate a bacterial strain
Bacillus species and Micrococcus species Capable
of producing glycolipid biosurfuctant.

2.Materials and Methods

2.1 Isolation of Bacterial Colonies

5g of sediment sample was inoculated in 100ml
of mineral salt medium (MSM) with 3ml crude oil
was added in to a conical flask having capacity of
250ml, as the carbon sources and then incubate
for 72 hours at 309C temperature. After then 1ml
of incubated culture was streaked on the
petridishes. The samples are serially diluted for
up to 10-¢ dilution. 1ml of 10-* time dilution is
then to be transferred to nutrient agar for spread
culture.

2.2 Enrichment

Enrichment cycle was carried out on Mineral salt
broth medium (g/l) (Kz:HPOs4, KH2POs,
MgS04.7H20, NaClz, FeSo04.7H20, NH4NO,
CaCl2.2H20, C6éH1206). Supplemented with 1%v/v
n-hexadecane, 5g of contaminated soil, and 3ml of
crude oil, into sterile Mineral salt broth medium
and incubated for 48 hours at ambient
temperature at 120 rpm.

2.3 Isolation and preservation

After the enrichment cycle the sample was
subjected in to 6 fold serial dilution were the
bacterial strains were isolated from the enriched
culture by using the 4t fold dilution factor by
streak plate method, after incubation for 24
hours at 379C, well isolated colony were selected
based on colony morphology and elevation. Pure
strains of the bacteria were obtained by further
streaking on Mineral salt medium agar plate. And
preserved at 49C for further analysis.

2.4 Identification and characterization.
The isolated organisms were identified by using a
diverse biochemical test with include indole,
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citrate, catalase, coagulase, methyl red, urease
and gram staining technique.

2.5 Screening of Biosurfactant Producing
Bacteria

The isolate were taken and tested for the
confirmation of biosurfactant bacteria that
comprises following tests:-

2.5.1 Hemolysis Test:

The first screening test for identification and
isolation of biosurfactant producing bacteira is
hemolysis test. The haemolytic activity of the
biosurfactant is to be evaluated on blood agar
plates (Carillo et al., 1996). Blood agar plates is to
be prepared by adding blood from a voluntary
human donor is to be prepared by adding blood
from a voluntary human donor into sterile blood
agar base medium and by allowing the plates to
solidify under aseptic environment of a laminar
air flow. After solidification of agar plates, wells
are to be made using well cutter and 50ul of the
cell free supernatant is to be poured into the
wells. Further, the plates are to be incubated
under normal atmospheric condition at 37°C
overnight. After overnight incubation then check
the plates for zone of haemolysis.

2.5.2 Emulsification Test:

The bacterial broth was scentrifuge and study for
its emulsifying ability, by a modified method of
Cameron et al., (1988). Cell-free broth (2ml) is to
be pippete into the screw cap test tube, and 3ml
of kerosene is to be added. The mixture is to be
vortexed at high speed for 2Zmin and the leave at
room temperature. Observe the result after 24h
for the stability of emulsion. Observe the total

3.Results

volume of the mixture. Volume of emulsified and
volume of nonemulsified phase.
The emulsification index is calculated

using the following equation:

Heightofemulsionlayer
E24 = , x 100
Totalheight

2.5.3 Oil Displacement Test:

The oil spreading test was done by adding 20ml
of distilled water to a Petri dish with a diameter
of 8cm in which 15ul of crude oil is dropped to
form a thin oil layer on the surface of the water
and then add 10ul of a centrifuged supernatant
onto the surface of the oil (Youssef et al., 2004).
The diameter of the clear zone is to be observe
under light and measure.

2.5.4 Rhamnose Test:

The presence of carbohydrate groups in the
biosurfactant molecule was assayed by rhamnose
test (Dubois et al.,, 1956). A volume of 0.5ml of
surfactant is to be mixed with 0.5ml of 5% phenol
and 2.5ml of sulfuric acid and incubate for 15min
before measuring absorbance at 490nm.

2.5.5 Forming Activity:

The isolated strains was grown separately in
250ml. Erlenmeyer flasks, each containing 100ml
of nutrient broth medium. The flask aretobe
incubated at 379C on a shaker incubator
(200rpm) for 72h. form activity is detected as
duration of foam stability, foam height and foam
shape in the graduated cylinder.

Table 1:Measurement of microbial growth @ 120rpm, and wavelength 490nm after 24hrs

Plate Number
Bacillus coagulans
Micrococcus leteus

Absorbance Concentration
1.007 2420
1.030 2477
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Table 2 Measurement of microbial growth for 48hrs @120rpm wavelength 490nm

Plate Number Absorbance Concentration
Bacillus coagulans 1.780 1777
Micrococcus leteus 1.851 1844

Table 3 Hemolysis activity of the isolates

Plate number
Bacillus coagulans
Micrococcus leteus

Size or diameter (cm)
0.724
1.15

Table 4; Emulsification index and total height of the bacterial broth isolates

Plate number
Bacillus coagulans
Micrococcus leteus

E24(CM)
11.11CM
13.33CM

Table 5: Rhamnose test at 490nm.

PLATE NUMBER ABSORBANCE CONCENTRATION
Bacillus coagulans 0.945 885.3
Micrococcus leteus 0.912 857.6

Table 6:Foam the isolates after shaking for 72hrs at 120rpm.

Plate number Length(cm) Time(sec)
Bacillus coagulans 0.9 2:10sec
Micrococcus leteus 1.0 15:30sec

4. Discussion

The success of biosurfactant production depends
on producer microorganisms, development
process, and raw materials. It is observed as
repoeted by several authors that enrichment
cycle ina nutrient riched media gave rise to
bacterial isolates of maximum biosurfactant
production potentials as indicated in this study.
Higher bacterial growth of 1.007 (Bacillus
coagulans) than 1030 of Micrococcus leteus,after
24hrs of agitation, this was equally observed after
48hrs incubation. Statistically, it is established
that the isolated strains have good rhamnolipid
yield compared to those reported elsewhere, in
terms of the amounts, we achieved in using
enrichment cycle (Rashedi et al, 2005; George

Jayachandran, 2012; Kaskatepe et al,, 2015). The
quality and quantity of biosurfactant are
influenced by carbon and nitrogen substrates, the
concentration of elements in medium, culture
conditions, such as pH, temperature, and
agitation, dilution rate in culture in addition to
the microorganisms. In this study, the optimum
culture conditions wasrecorded to be pH 7
temperature 37 °C, agitation rate 120 rpm, and
incubation time 3 days. The findings was similar
to the previous research on biosurfactant
produced by Bacillus coagulants and Micrococcus
luteus (Chen et al, 2007; Panesaret al., 2011;
Sahooetal, 2011; George and Jayachndran, 2012;
Kaskatepe et al., 2015).
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5. Conclusions

The study reported the effectiveness of isolation
through enrichment cycles, of,Bacillus coagulant
and Micrococcus luteus. The Strains,Bacillus
coagulant and micrococcus luteus was found to be
an efficient biosurfactant producers using crude
oil and other mixture of Luria bertani, n-
hexadecane and contaminated soil as the sole
carbon and energy sources respectively. The
strains exhibited excellent growth potentialson
crude oil. The biosurfactant possesses high
surface activity and exhibited excellent
emulsification activities, foam formation and it
shows good presence for carbohydrate
presence(rhamnose) against different

parameters. All these favorable properties
facilitate the strain as an efficient tool in various
environmental applications, particularly in the
remediation of crude oil contamination sites.

6. Recommendation

i.  The different media should be tested in
production of biosurfactant by Bacillus
coagulant and Microccus luteus using an
enrichment cycle.

ii. The chemicals elements in each
components of enrichment cycle mixture
should be tested in future studies.

iii. ~ Days of incubation should be increased in
future investigation for more discoveries.
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