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ABSTRACT
Bacteria strain Azo3, which produces high amount of biosurfactant, was isolated from soil and identiﬁed as strain
of Azotobacter chrococcum by its biochemical /physiological characteristics, this strain was selected out of 8 strains
previously screened for biosurfactant production, the effects of some environmental and nutritional factors on
biosurfactant production were evaluated, the maximum value of E24% was observed at pH 7 which was 68%.
Among different edible and heavy oils, the sun flower oil and heavy oil 150 were the beat carbon sources in
production of biosurfactant, E24% were 76.6% and 74.1% respectively and among different organic and inorganic
nitrogen sources, the yeast extract was the best organic nitrogen source for biosurfactants production E24% was
83.3%, while (NH4)2SO 4 was the best inorganic nitrogen source for biosurfactants production E24% was 80%. The
optimal temperature for biosurfactant production was 30 °C for 4 days in shaking incubator at 150 rpm, E24%
was 89%.
Keywords: Biosurfactants, Azotobacter chrococcum, surface active molecules.
candidates for many commercial applications in
the petroleum, pharmaceuticals, biomedical and
food processing industries2.
Despite such advantages, biosurfactant have not
been fully commercialized due to expensive raw
material and low yields. One of the strategies to
improve production is to optimize the growth
media in order to get maximum production.
Formulation of an optimized production medium
involves selection of the right nutrients at their
correct
levels
to
provide
an
ideal
microenvironment for supporting growth and
metabolite production3.

INTRODUCTION
Biosurfactants are valuable surface active
molecules produced by wide variety of
microorganisms. Due to its amphipathic nature,
these biomolecules are capable of lowering the
surface tension, interfacial tension and forming
microemulsion to enable mixing of two
immiscible solutions. Such properties exhibit
excellent detergency, emulsifying, foaming, and
dispersing traits. Some of the features, which
make them promising alternatives to chemically
synthesized surfactants, are their lower toxicity,
higher biodegradability, greater stability at wide
range of pH and temperature, and better
environmental compatibility1 Thus, interest
towards these biomolecules has increased
considerably in recent years, as they are potential

MATERIALS AND METHODS
Microorganism
The bacteria were isolated by using routine
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microbiological techniques from the soil of corn
field at College of Agriculture in Abu- Ghraib Baghdad, These isolates were maintained at 4
°C on mannitol enrichment agar slants which
containing 20 g/l mannitol, 20 g/l yeast
extract, 20 g/l tryptone, 15 g/l agar4.

to three groups 5, 7 and 9 before sterilization,
then inoculation was carried out by the selected A.
chrococcum strain and incubated at 28 °C for 5
days under shaking condition.
Different oils sources
Fifty ml of production medium containing six
different oils 1 % (heavy oil 40, heavy oil 60,
heavy oil 150, olive oil, corn oil and sun flower
oil) then the media were sterilized, inoculated
with the selected A.chrococcum strain and
incubated at 28 °C for 5 days under shaking
condition.

Activation medium
Activation medium was composed of 0.3 g
K2HPO4 , 0.7 g KH2PO4 , 0.2 g MgSO4.7 H2O ,
0.1 g CaCl2.2H2O , 0.05 g FeSO4.9H2O ,0.005 g
Na2MoO4.2H2O , 20 g sucrose and 5 g yeast
extract. pH was 7.3 5.
Biosurfactant production
Cultures were grown on a minimal basal medium4
(MB) which composed the following components
in distilled water 1.5 g/l K2HPO4, 0.5 g/l
KH2PO4,0.2 g/l MgSO4, 0.5 g/l (NH4)2SO4.

Nitrogen sources
Fifty ml of production medium was supplemented
with different organic and inorganic nitrogen
sources 1% (meat extract, peptone, yeast extract,
NaNO3, NH4Cl and (NH4)2SO4) then the media
were autoclaved, inoculated with the selected A.
chrococcum strain and incubated at 28 °C for 5
days under shaking condition.

Emulsification index (E24%)
To determine the emulsification index, Batista et
al., method was applied. Centrifugation at 10,000
rpm to separate biosurfactant from microorganism
cells yielded a biosurfactant cell free. A mixture
of biosurfactant and crude oil (1:1) was agitated
for about 2 min then stabilized for 24 h.
Emulsification index (E24%) determined by
measuring the column height of emulsified oil
against its total height multiplied by 100
times6.

Temperature
Fifty ml of production medium after sterilization
were inoculated with the selected A. chrococcum
strain and incubated under shaking condition for 5
days at different temperatures; 25, 30 and 35 °C.
Incubation period
Fifty ml of production medium was inoculated
with the selected A. chrococcum strain and
incubated under shaking condition for different
incubation periods 1, 2, 3, 4, 5 and 6 days.

Determination
of
factors
affecting
biosurfactant production
In all the experiments bacteria were cultured in
activation medium, then fifty ml (in 250 ml
flasks) of the production medium was inoculated
with 0.5ml (0.04 O.D 600 nm) of activated
bacterial culture and incubated at different
environmental conditions to determine the
optimum nutritional and environmental factors for
biosurfactant production which included the
following factors: pH values, different oil source,
nitrogen source, temperature and incubation
period. At the end of experiment, cultures broths
were centrifuged at 10,000 rpm for 5 min. to
separate biosurfactant from microorganism cells
yielded a biosurfactant cell free. After that
(E24%) was estimated.

RESULTS AND DISCUSSION
Isolation and identiﬁcation of the biosurfactant
producing strain
The reason we choose A. chrococcum are first, A.
chrococcum is a rhizosphere bacterial strain that
able to produce biosurfactant constitutively from
water soluble substrate without any addition of
inducer substrate; second, A. chrococcum known
have the ability to utilized free nitrogen from the
air; and third, the ability to produce biosurfactant
from water soluble substrates is preferred because
single-phase fermentation is simpler than biphasic
fermentation that usually occurred when
hydrocarbon based substrates were applied.
In this study, a total of 8 bacterial strains have
been isolated from the soil. All those isolates
revealed mucoid colonies when grown on
enrichment agar medium. These bacterial isolates

pH values
The initial pH values of the production medium
(50 mL) were adjusted with 1N HCl or 1N NaOH
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were screened for their ability to produce
biosurfactant, strain Azo3 showed the highest
biosurfactant production E24% was 68% .Thus it
was selected for the further steps of this study.
Strain Azo3 was identiﬁed as strain of A.
chrococcum by its biochemical and physiological
characteristics7.

The initial pH of the culture medium determines
the electric charge of the cells and the oxidation–
reduction potential which can affect nutrient
absorption and enzymatic reaction 11.In the case
of strain A. chrococcum, pH 7.0 is the optimum
for the biosurfactant production, which is a
neutral pH and can save large numbers of acid
and alkali used to adjust pH. This value was
chosen as the initial pH in the following studies.

Determination
of
factors
affecting
biosurfactant production
Environmental factors and growth conditions
such as pH, temperature, nitrogen source, and
incubation period affect biosurfactant production
through their effects on cellular growth or
activity. Some environmental factors as well as
nutritional requirements were investigated to
optimize the conditions of biosurfactant
production from A. chrococcum. These factors
which included the following:

Effect of different oils sources
The type, quality and quantity of biosurfactant are
influenced by the nature of carbon source. Media
containing edible oils and heavy oils were used
for production of biosurfactant by A. chrococcum
.In general all kind of oil were found suitable for
production of biosurfactant by A. chrococcum ,
among different edible and heavy oils ,the sun
flower oil and heavy oil 150 were the beat carbon
sources in production of biosurfactant, E24%
were 76.6% and 74.1% respectively (figure 2).
These results indicate that A. chrococcum have
ability to utilize different carbon sources for
biosurfactant production, A. chrococcum is a
bacterium with a broad metabolic diversity, this
feature enables it to degrade numerous highly
resistant substrates 12, or to synthesize different
compounds13.

Effect of pH values
The pH of the medium plays an important role in
biosurfactant production 8. Jagtap et al., showed
that maximum production of bioemulsifier was at
pH 7 though less activity was at pH 6, 8 and 9 9.
Similarly, our data showed that pH 7 was the
optimum one for production of biosurfactant by
A. chrococcum. E24% was 68% (figure 1).

Fig. 2: Effect of different oils sources on
biosurfactant production by A. chrococcum
Fig. 1: Effect of pH on biosurfactant
production by A. chrococcum

Efect of different nitrogen sources
In addition to carbon sources, nitrogen sources
play an important role in the production of
biosurfactants, because the bacteria require
nitrogen to complete its metabolic pathways,
among different organic and inorganic nitrogen
sources the results shows that yeast extract was
the best organic nitrogen source for biosurfactants

In the study Karanth et al., they found that the
type , quality and quantity of biosurfactant are
influenced by culture conditions such as pH and
many other conditions10.
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production by A. chrococcum E24% was 83.3%,
while (NH4)2SO4 was the best inorganic nitrogen
source for biosurfactants production by A.
chrococcum E24%was 80% (figure 3).
These results are similar to those reported by
Banat et al., who found that ammonium sulfate is
considered as good nitrogen source for good
production of biosurfactant from Serratia
marcescens14.

temperature may have an adverse effect on the
nucleiu acid and the enzyme system of the strain.

Fig. 4: Effect of temperature on biosurfactant
productionby A. chrococcum
Effect of different incubation period
biosurfactant production by A. chrococcum was
followed for 6 days, continuous increasing in the
production of biosurfactant was observed during
the first 4 days, the maximum value of E24% was
89% at the fourth day, then it decreased to 72%
after 6 days (figure 5), these results indicate that
the biosurfactant production from A. chrococcum
takes a long time to reach its maximum value, and
it may indicate that the bacteria need the
biosurfactant during the different stages of their
life.

Fig. 3: Effect of different nitrogen sources on
biosurfactant production by A. chrococcum
The maximum value of biosurfactant production
may be attributed to the presence of ammonium
sulfate; this salt is inorganic nitrogen source, very
soluble and utilized easily as nitrogen source for
cell metabolism, growth enhancing and may play
a significant role in the pathways of biosurfactant
or extracellulary secretion15 .
Effect of temperature
Various culture temperatures were tested in order
to investigate their effect on the biosurfactant
production. When the culture temperature was 30
°C, the E24% was 85.2% (figure 4). The optimal
temperature for biosurfactant production was 30
°C, which was used in the following studies. The
metabolism of microorganisms has direct
relationship with culture temperature11. Maximum
enzymatic activation can only be obtained at an
optimum temperature16. A lower culture
temperature might make strain A. chrococcum
hibernate partially, and its enzyme system for
biosurfactant production couldn’t be activated
completely. On the other hand, a higher culture

Fig. 5: Effect of different incubation period on
biosurfactant production by A. chrococcum
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CONCLUSION
Bacteria strain Azo3 was isolated from soil,
which produces high amount of biosurfactant, this
strain able to utilize different carbon and nitrogen
source for biosurfactant production, biosurfactant
production by Azo3 influenced by environmental
condition and media composition.
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