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Abstract
Three thermophilic organisms were isolated from soil sample which were collected from vicinity of Local oil
extraction industry, Dairy industry, Pulp paper industry, MIDC, Nanded, Maharashtra, India by composite sample
collection method. Of these one efficient lipase producing Gram negative Cocci, oval shaped, motile bacteria was
selected and designated as TS1. The isolate was identified on the basis of morphological and biochemical
characters as Nisseria ovis. It showed optimum growth on nutrients agar medium at pH 7 and temperature 50˚C.
TS1 have produced 66U/ml thermostable lipase and it was determined by titrimetric assay method. TS1 have
produced 66U/ml thermostable lipase and it was determined by titrimetric assay method.
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INTRODUCTION
Lipases are glycerol ester hydrolases that act on
acylglycerols to liberate fatty acids and glycerol.
Lipases can hydrolyze long chain water-insoluble
triglycerides into diglycerides, monoglycerides,
glycerol and fatty acids1. The lipases are widely used
in the pharmaceutical, food, detergent, leather and
cosmetic industry due to because of their unique
characters of stereospecificity, substrate specificity,
regioselectivity and ability to catalyze a
heterogeneous reaction at the interface of water
insoluble and water soluble systems2,3. Out of the
commercially available lipases, most of them are
microbial lipases which are extracellular in nature.
The lipase producing micro organisms have been
found in diverse habitat such as hot springs, compost
heaps, decaying food, vegetable oil processing
factories, dairies, soil contaminated with oil and oil
seeds[4-5]. In this paper an attempt has been made to
study the isolation and biochemical Characterization

of potential thermostable Lipase producer from
industrial effluent of oil, dairy and paper industry
with reference to previous reports.[6,16].

MATERIALS AND METHODOLOGY
A) Sample collection
Soil samples were collected from vicinity of Local oil
extraction industry, Dairy industry, Pulp paper
industry, MIDC, Nanded, Maharashtra, India by
composite sample collection method. The samples
were collected in sterilized polythene bags and
transported to the laboratory.7-9

B) Isolation
1 gm of soil was transferred to a 250 ml flask
containing 100 ml sterile distilled water and kept in
shaking incubator at 120 rpm for 20 min. Serial
dilution were made and 0. 1 ml of dilution a were
spread on plates containing Nutrients Agar medium.
The plates were incubated for 24 hours at 50˚C and
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morphologically different colonies appearing on the
medium were isolated.7,8

C) Biochemical tests
For the identification of isolate the biochemical tests

were performed such as Catalase and oxidase
activity, indole production, citrate utilization, lipase
and H2S production, hydrolysis of gelatin, casein,
starch, cellulose and urea were observed, MRVP test
and carbohydrate fermentation tests were also
performed using standard procedures.17

D) Screening of isolates for lipolytic activity:
The predominant bacteria in the nutrient agar plate

were isolated and screened for lipolytic activity on
agar containing Tributyrin (1% w/v). Incubated plates
were observed for zone of clearance around colonies.
10

E) Culturing and Characterization of the Isolates
The isolate showing maximum zone of clearance
hereby referred as TS1 was selected for further
analysis. Morphological and biochemical
characteristics of the isolate were studied for the
identification of the isolate.10-12

F) Lipase enzyme production:

Isolate TS 1 was inoculated in production medium
containing (%w/v) peptone 0.2; NH4H2PO4 0.1; NaCl
0.25; MgSO4•7H2O 0.04; CaCl2.2H2O 0.04; olive oil
2.0 (v/v); pH 7.0; 1-2 drops Tween 80 as emulsifier.
Erlenmeyer flasks containing 100 ml of liquid
medium were incubated at 50°C in shaking incubator
(150 rpm). After 24 hours of incubation, the culture
was centrifuged at 10,000 rpm for 20 min at 4ºC and
supernatant was used as the sources of extracellular
enzyme. The lipase activity in the supernatant was
determined by the titrimetric assay method.11-14

G) Lipase Assay:-
Lipase activity was measured by titrimetric method

using olive oil as a substrate. Olive  oil  (10%  v/v)
was emulsified  with  gum  Arabic (5%  w/v)  in
100mM potassium   phosphate   buffer  pH  7.0. 100
µl  of enzyme was  added  to  the  emulsion  and
incubated  for 15  minutes at  room temperature. The
reaction was stopped and fatty acids were extracted
by adding 1.0 ml of acetone: ethanol solution. The
amount  of  fatty  acids  liberated  were  estimated  by
titrating  with  0.05M  NaOH till attainment of pH
10.5  using phenophathelin indicator. One unit of
enzyme was defined as the amount of enzyme
required to hydrolyse μmol of fatty acids from
triglycerides.11,12

Table 1
Morphological Characters

Characters Observed Character

Size 2.5mm

Shape Circular

Color White

Margin Entire

Surface Smooth

Elevation Raised

Consistency Sticky

Opacity Transparent

Grams Nature -ve, Cocci

Motility Motile
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Table 2
Biochemical Characteristics

Test Result Enzyme
profile

Result Sugar
profile

Result

Catalase + Amylase + Glucose -

Indole
production - Urease - Ribose -

Methyl red - Lipase + Maltose +

VP + Cellulase - Lactose -

Citrate
utilization

- Pectinase - Sucrose -

Asculin
Hydrolysis + Laccase - Xylose -

Nitrate
Reduction

- Amylase + Glucose -

RESULT AND DISCUSSION
Total three morphologically distinct bacterial
colonies were appeared on nutrient agar plates at
50˚C. These colonies were designated as TS1, TS2
and TS3. Isolate TS1 showed luxuriant growth beside
largest zone of clearance due to hydrolysis of
tributyrin and selected for further study.
Morphologically TS1 was motile, Gram negative
Coccus that developed white circular transparent
colony with raised elevation and sticky consistency.
When biochemically characterized TS1 strain was
positive for catalase, while Indole, Methyl Red,
citrate utilization and nitrate reduction were negative.
It showed positive result for amylase production. TS1
have utilized Maltose as a carbon source however
Glucose, Sucrose, Lactose, Xylose, Ribose were not
unitized. On the basis of biochemical characterization
the isolate TS1 was identified as a Nisseria ovis by
comparing its morphological and biochemical
characteristic with Bergeys Manual of systemic
bacteriology. The production and purification of
lipase by this isolate TS 1 was carried out. TS1 have
produced 66U/ml thermostable lipase and it was
determined by titrimetric assay method.

CONCLUSION
Lipase producing bacteria was isolated and identified
as Nisseria ovis from vicinity of Industrial Effluent.
Partially purified 66U/ml lipase was obtained after
production. The organism shows the optimum growth
at 50˚C. The enzyme produced can stable at high
temperature and can be used for the various industrial

applications as the thermostable lipases have great
importance.
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