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Abstract
Microbial lipases are an important group of enzymes with *Corresponding Author: Dr. Maryam
biotechnology value. In the present research, an attempt was made to isolate and Sadmia )
identify lipase-producing microbial strains from industrial wastewater samples. ﬁggrrassi;/g)rgil’m?‘eﬁ;ﬁflgr"O'Ogyv Payame
. After taking samples from sewage and sewage from TeI'09188608t)§02 T
different places,16 colonies were isolated from these samples. The isolates were E-mail: msadrnia@pnu.ac.ir

cultured in a specific culture medium containing Tween80 to check the ability to
produce lipase enzyme. Enzyme activity was determined using the light absorption
curve. In order to identify the isolates molecularly, ribotyping was performed. For
this purpose, the DNA of the isolates was extracted and PCR was performed with
the help of 16SrRNA gene primers. The PCR product was sequenced and the strains
were identified using sequence blast in the NCBI database.

: Out of a total of 16 isolates, ten strains (62.5%) were able to produce lipase
enzyme as a result of creating a transparent halo in the culture medium of the lipid
test. Among these, two isolates with the same halo formation rate and source of
isolation, which had the highest growth and activity after 144 hours were selected
from the culture. Enzyme activity values for bacteria isolated from slaughterhouse

effluenF and garage effluent ranged from 2.99 to 22.65 and 3.73to 39.2 units/ml, Keywords: Industrial
respectively. wastewater, Lipid

: Due to their very high lipase activity compared to the strains introduced decomposition, Molecular
in other researches, Aeromonas veroni and Copriavidus metallidurans bacteria are identification
suggested as very suitable and efficient strains for the biological treatment of
wastewater.
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Introduction

Microbial lipases are an important group of
enzymes with biotechnology value. This group is
very suitable for various industrial applications
due to specific enzyme characteristics and
substrate  specificity. Attempts to isolate
microorganisms that produce lipase have always
been of interest because this enzyme is used in
biotechnology, protein, textile, dairy, oil
processing, surfactant production, and chemical
drug synthesis. Since each industrial application
may have one property of the enzyme, there is
interest in finding new lipases that can create new
applications. Therefore, in the present study, an
attempt was made to isolate lipase-producing
bacterial ~strains from the effluents and
wastewaters of places such as slaughterhouses and
garages, and after determining their lipase activity,
molecular identification of the strains was carried
out.

Today, many species of microorganisms are
known in nature or are being isolated, which help
to clean the environment. Lipolytic bacteria break
down lipid compounds by producing lipase
enzyme. Various microorganisms such as fungi,
yeasts and bacteria can produce lipase enzyme and
have the ability of lipase activity. Various places
such as sewage and soil contaminated with
petroleum and oily compounds, compost and hot
springs are among the places where these
microorganisms can be isolated to produce lipase
enzyme.

Oily wastes are among the wastes that have a
lot of organic matter and the COD of these wastes
is reported between 30 and 100 grams per liter.
The discharge of these wastes into the
environment and surface water will cause a severe
decrease in oxygen and damage to aquatic life. The
amount of fat and oil in these effluents is about 1.5
to 15 grams per liter, which can cause serious
problems in sewage treatment systems, such as
sudden discharge of sludge from the treatment
system, reduction of oxygen supply to
microorganisms. Currently, enzymatic treatment
of these types of wastewater is the subject of
various researches conducted by various
researchers. To do this, lipase enzyme is needed,
which breaks down the composition of oil into
fatty acid and glycerol. These compounds are more
easily used by microorganisms compared to oily
compounds with longer side chains.
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There are research reports and inventions that
report the use of microorganisms or enzymes in the
laboratory for the biological treatment of
wastewater with high concentrations of fat and oil.
For example, the Japanese company Meito Sangyo
Co. has produced lipase from Candida rugosa
species (Lipase-MY) to remove fat from
wastewater. In addition, Neozyme International
Inc. has  successfully  produced and
commercialized biocatalytic formulations of fat,
oil, and grease (FOG) removers.

Methodology

After taking samples from sewage and sewage
from different places, 16 colonies were isolated
from these samples. The isolates were cultured in
a special culture medium containing Tween 80 and
were cultured from a lipase-producing
actinomycete strain to check the lipase enzyme
production ability, and were considered as a
positive control. Enzyme activity in two isolates
was evaluated by determining the optical
absorption curve and based on the standard lipase
diagram. Ribotyping was performed for molecular
identification of the isolates. For this purpose, the
DNA of the isolates was extracted with the help of
the Kkit, and the quantitative and qualitative
evaluation of the extracted DNA was performed
with electrophoresis and nanodrop device. Then
PCR was performed on the isolates with the help
of 16S rRNA gene primers and the PCR product
was sequenced. After determining the genomic
sequence of 16SrRNA of both isolates, using
sequence blast in NCBI database, the strains were
identified.

Results

Isolation of lipase-producing strains: after
culturing the samples in the special environment of
lipase-producing bacteria, the plates were
examined 24, 48 and 72 hours later. Then it was
removed from the single colonies and re-cultivated
to check and measure the zone of inhibition.

Investigating the aura was created by the
isolates in the dedicated culture environment. a) 1:
garage sample of colony 1, 2: sample of restaurant
3, 3: sample of slaughterhouse 2, colony 1, 4:
garage sample of colony 2. b) 1: sample of
household liquid fat, 2: sample of slaughterhouse
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1, colony 2, 3: sample Shiny dry fat, 4:
Slaughterhouse sample 1 colony 1.

Among the above samples, two samples of
slaughterhouse 2, colony 1 and the garage sample
of colony 2 in terms of zone of inhibition
formation and its size, as well as the type of
environment obtained from industrial effluents
and close to the subject of the present research, for
further work and isolation Lipid-degrading
bacteria were used.

Morphological identification: the isolates were
stained using gram method, most of which were
gram negative bacilli. Among them, two gram-
positive bacilli and one coccobacillus were also
observed.

The standard curve of lipase activity: The
standard curve of lipase was drawn.

Enzyme activity of the isolates: In order to
check and measure the enzyme activity of the
isolates, first their light absorption was measured
and based on them, the light absorption curves and
enzyme activity of the isolates were drawn.

Ribotyping of isolates: In order to carry out
ribotyping, polymerase chain reaction was first
performed according to what was mentioned in the
materials and methods section. Then 5 microliters
of the reaction product was run in agarose gel to
check the correctness of PCR performance. The
product of the PCR reaction was analyzed using
electrophoresis in agarose gel.

After determining the genomic sequence of
16SrRNA of both isolates, using sequence blast in
NCBI database, the strains were identified. The
sequence related to the isolate isolated from the
wastewater of the poultry slaughterhouse was
blasted in the NCBI gene bank and was shown to
be similar to Aeromonas veroni bacteria with 98%
identity and E.value of 0.0. The sequence related
to the isolate isolated from the garage wastewater
was also blasted in the NCBI gene bank and with
98% identity and E.value of 0.0, it was shown to
be similar to Burkholderiaceae family and
Copriavidus  metallidurans  species.  Both
mentioned isolates have been identified as new
strains and their gene sequences are in the NCBI
and EBI databases with the internet address
https://www.ncbi.nlm.nih.gov/nuccore/?term=Kh
ezeli and https:/
/www.ebi.ac.uk/ebisearch/search.ebi?db=nucleoti
deSequences&query=Khezeli&submitl=1&reque

stFrom=ebi_index  were registered  under
Accession:  MK241569.1 and  Accession:
MK?240539.1.
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Discussion

In the present study, after taking samples from
sewage and sewage from different places, the
production of lipase enzyme was evaluated in
them. Then the enzymatic activity of the isolates
was determined based on the lipase standard curve
and finally the bacterial isolates were identified. 16
different colonies were isolated from these
samples and then they were cultured again in
Tween Agar medium to check the clear aura
(which is caused by the production of fatty acid
and its combination with calcium salts and
indicates lipase activity). Among these, ten
colonies (62.5%) were able to produce lipase
enzyme and thus create a clear aura. Two samples
of slaughterhouse 2, colony 1 and garage sample
of colony 2 were used to determine the level of
enzyme activity and molecular identification in
terms of zone of inhibition formation and size, as
well as the type of environment obtained from
industrial effluents and close to the subject of this
research. Bacterial isolates were examined under a
microscope after gram staining, most of which
were gram-negative bacilli. Among them, two
gram-positive bacilli and one coccobacillus were
also observed. In previous studies, most of the
bacteria that had lipase properties had a rod-shaped
appearance, for example, in the study of Al-
Bastavi et al., the isolated lipolytic bacteria were
Pseudomonas and Escherichia species, which are
bacilli. Ertugharel et al also isolated Bacillus
species as lipolytic bacteria. In the study of
Gitachapa et al., the isolated lipolytic bacteria was
rod-shaped Pseudomonas

Conclusion

In the present study, lipid-degrading bacteria
were isolated from wastewater and it was proved
that the lipase production of two bacteria is much
higher than most of the lipase-producing bacteria
in other studies. Molecular identification of these
two colonies showed that they are two new strains
of Aeromonas veroni and  Copriavidus
metallidurans. Due to its very high lipase activity
and lack of pathogenicity, Copriavidus
metallidurans is recommended as a very suitable
and efficient bacterium for the biological treatment
of wastewater. The new strain of Aeromonas
veroni can also be used in wastewater treatment
after pathogenicity tests or removal of its
pathogenic gene through genetic engineering.
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