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Lipases are secreted by many fungi, yeasts and bacteria. The suitable habitat to isolate
lipase producing microorganisms is the oil contaminated sites. In Ujjain a very famous
„Navgrah-Shani‟ Temple situated at the Triveni Ghat of Kshipra river, where devotees
from all over India come and worship the lord and it is an unique oily habitat for isolation
of lipase producing microorganisms. The present study was aimed to isolate, screen and
identify the lipase producing fungi from the oil contaminated soil. For isolation standard
isolation method was followed, while screening was done on TBA (Tri Butyrin agar)
medium. Results revealed that out of total 15, only five fungi were potent to produce lipase
on TBA agar plates and these were used for further investigation. Aspergillus niger,
Penicillium sp., Alternaria sp., Trichoderma sp., and Aspergillus flavus were identified
according to colony morphology and microscopic observation. In relation to the different
test strains, Alternaria sp., and Aspergillus flavus, were found the best among all
extracellular lipase producers. Further, due to the fact that these microorganisms can be
useful for bioremediation of oil contaminated sites, research is necessary to optimize the
fermentative process in order to obtain higher lipase production through such fungal
isolates.

Introduction
India is the country full of festivals and rich in
temples. In temples various types of religious
activities (Puja) are performed by the
devotees. Ujjain is the city of Madhya
Pradesh in Central India famous for temples.
The famous Shani Mandir is situated at the
bank of holy river Kshipra. The ritual of
praying includes „Abhishek‟ i.e., offering oil
to the lord which means devotees use oil for
the cleansing or purification of the lord‟s
sculpture. Every week several devotees and
pilgrims visit the temple, especially for
performing this very ritual. This huge amount
of oil is then get collected and funnel to the

oil tank situated near the temple at the bank of
Kshipra river. But due to lack of proper
disposal treatment facilities, this oil
contaminates the soil of that region, the
physiochemical conditions of this region‟s
soil, especially its oil concentration, have an
important role in creating its microbial
diversity.
Lipases (triacyl glycerol acyl hydrolases E.C.
3.1.1.3) are hydrolytic enzymes that catalyze
the hydrolysis of fats and oils to glycerol and
fatty acids. Lipases have been the subject of
active research on account of their versatile
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applications in different industries now a day
but still needs more work for its application
for a layman. Lipases with new properties
have been widely used in several areas such
as medicine, biotechnology, detergent, and
bioremediation, still there are substantial
interests in developing new microbial lipases.
A considerable number of fungal and
bacterial lipases have been commercially
produced, but fungi are more preferable
because fungi generally produce extracellular
enzymes which facilitate recovery of the
lipase (Reetz, 2002; Colen et al., 2006).
Lipase producing microbes (fungi and
bacteria) have been reported from a wide
range of environments such as industrial
wastes, compost heaps, oilseeds, deteriorated
food vegetable oils processing factories and
dairy products (Sharma et al., 2001). Molds
(Filamentous fungi) are good lipase producers
and numerous fungal enzymes are utilized in
various food industrial processes (Aravindan
et al., 2007). Fungal enzymatic systems
among microorganisms have important
effects on biodegradation of undesirable
compounds, including various oils. Although
fungi have been identified in oil contaminated
environment for many years, their role was
uncertain for various reasons (Singh and
Mukhopadhayay, 2012; Gopinath et al.,
2013). Microbial enzymes are commercially
well accepted due to various characters such
as production quantity, genetic modifiability
as well as low costs. Several methods have
been described to screen for lipase
production. Since lipases produced by
filamentous fungi are mainly extracellular,
extraction and purification of them are
relatively easy. This reason may also
contribute to the fact that fungal lipases
belong to the most important groups of
commercial enzymes.
Lipase production by filamentous fungi in a
culture
medium
is
dependent
on

environmental conditions often the presence
of an inducer (mostly oil) and the appropriate
physiological parameters such as pH, NaCl
concentration, temperature and dissolved
oxygen (Treichel et al., 2010). Optimum
cultivation conditions are even more essential
to achieve the best yield for extracellular
enzyme production. In addition, it is reported
that a single lipase showing various distinct
biochemical properties can also be obtained if
different fermentation procedures are applied
for the same fungus (Mateos Diaz et al.,
2006).The primary objective of this work is to
isolate and identify lipase producing fungiand
screen out the best lipase producer among
them from the oil contaminated soil at Shani–
mandir (Ujjain).
Materials and Methods
Collection of soil samples
For this purpose, the samples were collected
from different sites near the Shani Mandir.
All the soil samples collected in the sterilized
polythene bags using sterilized spatula and
brought to the laboratory. Further, all the
samples were mixed to get composite sample
for isolation of lipase producing fungi.
Isolation of lipase producing fungi
Ten gram samples (from each site) were
suspended in 250 mL Erlenmeyer flask
containing 100mL sterile physiological saline.
This was followed by constant and vigorous
stirring for 30 mins at 120 rpm to dislodge
soil clumps before allowing settling. The
supernatant was decanted and a 10–fold serial
dilution made from it. Serial dilutions were
prepared and 0.1 ml from 10-2 and 10-3
dilution was cultivated on Potato Dextrose
Agar (PDA) and incubated at 27oC for 5 days.
Grown fungal colonies were then purified on
PDA plates.
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Screening of lipolytic fungal species
Screening of lipase producing fungi was done
using tributyrin as a substrate on agar plates.
For this purpose tributyrin agar (HiMedia)
was use of following composition: Peptone:
5.0gm; Yeast extract: 3.0gm; Agar agar:
15.0gm; Tributyrin (Glycerol Tributyrate):
10.0ml; Distilled water: 990 ml; pH: 7.5. The
formation of the clear zone around the
colonies indicates the production of lipase.
All the isolated fungal culture were inoculated
on the TBA plates and incubated at 27°C up
to 15days. The formation of opaque zones
around the colonies is an indication of lipase
production by the organisms.
Identification of screened fungi
After screening, five potent fungal cultures
were used for further study and identified by
microscopic examination using Lactophenol
cotton blue staining technique. Identified
fungi were maintained on PDA (Potato
Dextrose Agar) medium. Identification of
selected fungal culture was followed by
laboratory manuals.
Results and Discussion
In the present work Isolation, Screening and
identification of lipase producing fungi from
oil contaminated soil of Shani Mandir Ujjain
was studied. Soil samples were collected from
the oil contaminated soil as per the standard
methods and a composite sample was
prepared for the isolation of fungi (Photo–
Plate–1and 2). Total fifteen fungi were
isolated by standard method and out of them
only five were found lipase producer (Photo–
plate 3).The isolated cultures were maintained
on the potato dextrose agar (PDA) 4% (w/v)
slants at 27±1oC.
For the screening, Tributyrin agar Medium
(HiMedia) is used to observe the clear zone

around the colony. Maximum lipase
production was observed in the fungi
Alternaria sp., followed by Aspergillus flavus
(Figure 1). After first day of incubation
Apsergillus niger did not produce lipase,
while small amount of lipase in the form of
zone (1.7 mm) was observed around the
Trichoderma sp., colony. After fifth day of
incubation maximum lipase production was
observed in Aspergillus flavus (4.3 mm) and
minimum was observed in A. niger (1.4 mm).
The similar trend was observed for further
10th and 15th days of incubation.
Variation in the lipase production is also
evident in present study (Figure 1) where
maximum lipase production was observed
after 15 days of incubation in Alternaria sp.
and Aspergillus flavus. Lipase from fungi has
been exploited as valuable due to its thermal
stability, pH stability, substrate specificity and
activity in organic solvents (Gupta et al.,
2003).
It is evident from the previous researches that
soil contaminated with oils also possesses
microbial diversity. These microorganisms
are being exploited for their potential as lipase
producers. Lipases are widely distributed
among plants, animals, and microorganisms
especially fungal lipases are being used for
diverse applications (Saxena et al., 1999;
Sharma et al., 2001; Iftikhar and Hussain,
2002; Singh et al., 2012). Although, lipase
producing fungi are present in diverse habitat
and isolated by various workers in recent past.
According to Thomas et al., 1973, lipase
production varies with species for the
parameters like optimum temperature,
optimum pH and enzyme specificity. This
group of enzymes performs and catalyzesa
wide range of reactions such as hydrolysis,
inter-esterification, alcoholysis, acidolysis,
esterification and aminolysis (Joseph, et al.,
2008). The extracellular bacterial lipases are
commercially important, because their mass
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production is much easier and also applicable
to accelerate the degradation of fatty wastes

and polyurethane (Gupta et al., 2003; Jisheng
et al., 2005).

Photo Plate.1 Sampling site near Shani temple in Ujjain

Photo Plate.2 Collection of oil contaminated soil sample
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Photo Plate.3 Fungi isolated from the oil contaminated soil

Photo Plate.3 and 4 Clear zone around the fungal colony

Fig.1 A comparative graph of zone of clearance against different fungi
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For the screening purpose, simple “Cup-Plate
Assay” (Sierra, 1957) is very useful on TBA
plates. A clear zone around the fungal
colonies indicates lipase production. The
three substrates which are mostly used for
Cup plate assay are Glycerol tributyrate
(1,2,3-Tributyrylglycerol), Tween 80 and
Tween 20. If Tweens are used as substrates
for lipase, no dyes are required for
visualization (Thomson et al., 1999) they give
the whiteopaque zones around the colonies
(zone of precipitation of calcium salt) when
hydrolysis is pointing out either esterase or
lipase activity (Gupta, et al., 2003).
According to Sarkar et al., 1998, Tributyrin is
considered as a most suitable material for
screening of lipase producing microorganisms
and in present study it was taken into account
for screening. Screening and selection of a
particular isolate, is a tedious task, especially
when commercially competent enzyme yields
are to be achieved. It has been reported that,
microorganism provide high yields of lipase
when organic nitrogen sources are used
(Godfredson et al., 1990).
Literature is available that the fungal lipase is
comparatively prone to be more thermostable
than bacterial lipase. Fungal lipase has
benefits over bacterial ones due to the fact
that present day technology favors the use of
batch fermentation and low cost extraction
methods. In this regard, a good number of
fungi have been screened for lipase
production. Molds are best microbial
population
for
lipase
production
commercially because these are easily
extracted from fermentation processes, safe
and easy handling, in addition to the growing
potential of the same as the use for the said
purposes, in the form of whole cell
biocatalysts (Alberton et al., 2010; Andrade et
al., 2014). Present study also supports this
fact because all isolated fungi are filamentous
in nature (Photo Plate 3 and 4). Production of
lipases by the fungi is dependent on various

parameters such as substrates, optimum pH,
temperature etc., and it was reported by
previous researchers (Bankole and Joda,
2004; Bhattacharya and Raha, 2004; Negedu
et al., 2011).
Lipases are ubiquitous enzymes of
considerable physiological significance and
industrial potential. So studies to analyze the
production of the enzyme from microbial
source are essential from the research,
environmental and commercial point of view.
Lipase-based processing has a promising
future. The fungal strains obtained in the
present work, showing maximum lipolytic
activity could be used commercially for the
production of lipases with minimum
expenses, to make it available more easily.
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