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ABSTRACT

A light yellow, whitish and greyish pigment, proteolytic actinomycetes strain was isolated from marine soil
samples collected form the coastal area of Chennai, India. In this study 114 isolates of actinomycetes
were isolated and identified by morphological studies. The isolate grows to produce circular colonies that
had yellow, white and greyish substrate mycelium on starch casein agar. Its proteolytic activity was
indicated by growth and clear zone appearance on casein skim milk agar plate method. From the total
114 isolates 8 showed proteolytic activity; among them one strain MB22 which showed higher protease
activity with lower biomass and it was taken for further investigation. The growth conditions of protease
production by identified actinomycetes were optimized with different fermentation period, pH,
Temperature, carbon source, nitrogen source. Among the different carbon source, sucrose was found to
be best source. Beef extract was found to be the optimum nitrogen source for protease enzyme
production by the actinomycetes. The best source was found to be pH-4, for temperature 46°C. The
amount of protein was estimated by Bradford method and the molecular weight was determined by
Sodium Dodecyl sulphate-polyacrylamide gel electrophoresis (SDS-PAGE).
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INTRODUCTION

Marine Microorganisms have recently emerged as
rich source for the isolation of industrial enzymes1_
Proteases are also isolated from marine algae®.
Actinomycetes are of universal occurrence in nature
and are widely distributed in natural and man-made
environments. They are found in large numbers in
soils, fresh waters, lake, river bottoms, manures,
composts and dust as well as on plant residues and
food products. However, the diversity and distribution
of actinomycetes that produce secondary metabolites
can be determined by different physical, chemical
and geographical factors®* Proteases have been
partially purified from marine waste like crustaceans
shells and fish scales’. Proteases are the single
class to enzymes which occupy a pivotal position
with respect to their applications in detergents,
pharmaceuticals, brewing, leather, food industry and
waste treatments®. Actinomycetes are excellent
sources of biotechnologically important compounds
and that still makes them one of the most sought
after microbes to research on, despite decades of
research dedicated to unravel their bioprospects.
Proteases are classified based on chemical nature of
the active site, the reaction they catalyze, their
structure and composition’. The major classes are
again classified into subclasses based on pH,
catalytic site on polypeptide, occurrence and so on.
Protease deficiency leads to arthritis, osteoporosis
and other calcium deficient diseases. This leads to
hypoglycemia, resulting in moodiness, mood swings
and irritability. Proteases from marine
microorganisms due to their inherent stability at
different values of pH, temperature and salinityg'm'”_
The production of extracellular thermostable alkaline
protease by a thermoalkalophlic Bacillus sp. JB-99
under solid state fermentation was investigated using
various agro wastes as inexpensive solid substrate
raw materials'’> The present study was aimed to
isolate the protease producing strain and to optimize
its nutritional factors like optimum carbon and
nitrogen sources and different cultural conditions
such as temperature and pH. The resulting sample
was characterized by Sodium Dodecyl sulphate-
polyacrylamide gel electrophoresis followed by Silver
nitrate staining.

MATERIALS AND METHOD

All the chemical and culture media used in the
present study were of the AR grade and protease,
Starch, Casein, agar and agarose were purchase
from Hi-Media Ltd, Mumbai, India. Buffer salts like
Tris, ammonium sulfate, calcium carbonate, ferrous
sulfate, potassium nitrate, potassium hydrogen
phosphate, magnesium sulfate and sodium chloride
were purchased from Merck India limited, Mumbai,
India. Corning® 96 Well Clear Polystyrene Microplate
was purchase from Corning Incorporated life
Sciences, Acton, MA, USA. Acrylamide, bis
acrylamide, TEMED, ammonium persulphate,
ethanol, glacial acetic acid, glycine, Tris HCL,
glycerol, bromophenol blue, 2-mercaptoethanol,

comassie brilliant blue, Staining box, Silver nitrate
and Bovine serum albumin were purchased from
S.D. Fine Chemicals limited, Mumbai, India.

Sample Collection

The Marine soils were collected from Chennai
coastal region namely from Marina Beach, Besant
nagar beach and Neelankarai beach. The samples
were collected using alcohol rinsed person grab and
were transferred to New Zip lock bags using sterile
spatula and were subjected to drying process’™"*

Isolation of Actinomycetes

The collected soil was treated with calcium
carbonate. Starch casein agar (SCA) medium and
used for the isolation of actinomycetes'®. The
plates were incubated at 28°C for 6 to 7 days'® The
isolated agar plates were observed for the presence
of actinomycetes colonies 3¢ day onwards. Single
separated colonies were selected and the subculture
was maintained in SCA slants at 4°C until further
use.

Morphological Studies by Cover Slip Method

The isolated strains were confirmed as
actinomycetes by studying their morphology under
microscope.

Microscopic Examination

The following microscopic
recorded using cover slip culture.
1. Presence or absence of substrate mycelium.

2. Fragmentationof substrate mycelium

3. Sclerotia or sporangia

4. Spore chain morphology.

The generic level identification was carried out by
using Bergey’s manual of determinative bacteriology
8" edition (half 1994)"".

observations were

Screening of Protease Activity

The Isolated actinomycetes colonies were plated
onto skim-milk agar plate method. The plates were
incubated for 5 days at 28°C. A clear zone on skim-
milk hydrolysis gave an indication of protease
producing strains. Different colonies from the plates
were purified through repeated streaking on fresh
agar plates '® The enzyme activity was visualized as
clear zone around the wells and the diameter of the
proteolytic zone was measured. The strains with
maximum protease activity were selected for
optimization process.

Downstream processing - Protease production
The Starch casein broth was prepared *'°. and
inoculated with actinomycetes inoculum and
maintained at 37°C for 24 to 72 hrs in a shaking
incubator (140 rpm). At the end of each fermentation
period, the whole fermentation broth was centrifuged
at 10,000 rpm at 4°C for 20 minutes and the clear
crude supernatant was stored at 40°C for further
studies '

Optimization parameters
Effect of Carbon source on protease production
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The sterile production medium was prepared in
different Erlenmeyer flasks. Each flask was amended
with different carbon sources. The medium was
supplemented independently with 1% of glucose,
maltose, sucrose, lactose, dextrose. The individual
medium was sterilized, test samples were inoculated
and incubated at 37°C and kept on the shaker for 48
hrs at 200 rpm. The culture was filtered by
centrifugation process, the filtrate was collected and
the enzyme activity was determined.

Effect of Nitrogen source on protease production
The sterile production medium was prepared in
different Erlenmeyer flasks. Each flash was amended
with 1% of different nitrogen source like ammonium
chloride yeast extract, ammonium sulphate,
potassium nitrate, peptone, beef extract. The
individual medium was sterilized, test samples were
inoculated and incubated at 37°C and kept on the
shaker for 48 hrs at 200 rpm. The culture was filtered
by centrifugation process, the filtrate was collected
and the enzyme activity was determined.

Effect of Temperature on protease production
The sterile production medium was prepared in
different Erlenmeyer flasks and inoculated with 1%
inoculated test sample, each flask was incubated at
different temperature such as 44°C, 46°C, 48°C,
52°C, 54°C, 56°C and 58°C for 48 hrs at 200 rpm.
The enzyme activity was estimated.

Effect of pH on protease production

The sterile production medium was prepared in
different Erlenmeyer flasks and was adjusted to
different pH such as 4.0, 4.2, 44, 4.6, 48, 5.2, 5.4,
56 5.8, and 6.0. After sterilization flasks were
inoculated with 1% inoculated test sample. The flaks
were incubated at 37°C shaker at 700 rpm for 48 hrs.
The Enzyme activity was estimated.

Protein Determination

Protein content of the culture filtrate was estimated
by Bradford method and the amount of protein was
calculated using Bovine Serum Albumin Fraction as
standard®

SDS-PAGE analysis

SDS-PAGE was performed using acrylamide gel
(12.5%) by the method of Laemmli*'. The protein
markers were run along side of the sample (10 ug
protein sample was used). Protein bands were
stained with Silver nitrate.

RESULTS AND DISCUSSION

Screening and Identification
producing Actinomycetes

A total of 114 actinomycetes samples were isolated
from marine soil by SCA plate method (Table 1). The
actinomycetes strains were isolated by colony color
and categorized into light whitish, greyish, light and
dark brownish grey (Figure 1). The isolates were
identified according to the morphological tests
(Figure 2). Then it was tested for the ability to the
produce protease enzyme by using skim milk agar
plate method. The protease activity of actinomycetes
was high in casein and the clear zone was observed.
The appearance of clear zone around the colonies,
which is surrounded by white color background with
skim milk agar plate, indicated the presence of
protease activity (Figure 3). The maximum protease
producing strains were selected, depending upon the
highest clear zone. In that 8 of them showed the
highest protease activity of clear zone in mm. It was
found that the actinomycetes strain MB22 showed
that largest clear zone and it was selected for
optimization process and production of protease
enzyme.

of protease

Table 1
Collection of Soil Samples for isolation
of Actinomycetes
S. No No of Isolates  Symbol of Strain  Collection area
1 57 MB1-MB57 Marina Beach
2 40 BN1-BN40 Besant nagar
3 17 NK1-NK17 Neelankarai

A) Strain MB22

B) Strain NK17
A) Strain MB22-light whitish, B) Strain NK17- Greyish, C) Strain MB41-Brownish

C) Strain MB41

Figure-1
Screening and Identification of protease
producing Actinomycetes

This article can be downloaded from www.ijpbs.net
B-190



Int J Pharma Bio Sci 2017 July; 8(3): (B) 188-194

Strain MB22

Figure 2
Photograph showing spore chain morphology of
actinomyctes isolate No: MB22

Strains MB22 & MB41 Strains NK17 & MK15 StrainsMB16 & MB4T
Figure-3
Screening of Protease Activity
Effect of Carbon source on protease activity carbon compounds in maximizing the production of
Carbon source of different origins were used in the protease enzyme, sucrose was found the optimum
production medium for determining the highest yield source (Figure 4).

of enzyme production. Results indicated the role of

m CARBON 50URCE

U T T T T 1
Glucose Maltose Sucrose Lactose Dextrose

CARBON SOURCE

Figure 4
Effect of Carbon source on Protease activity
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Effect of Nitrogen source on protease activity
The nitrogen source influence the production of
protease. The varying natures of the nitrogen source
were tested for the entire nitrogen source. The strain
showed that the maximum activity of the protease
production in the presence of beef extract (Figure 5).

Effect of Temperature source on protease activity
The optimal temperature for the production of
protease is in the range 44-58°C. This enzyme has
significant activity over the wide range of
temperatures. The maximum amount of protease
production was found at 46°C, and the minimum
amount of protease production was found at 58°C
(Figure 6).
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Figure-5
Effect of Nitrogen source on protease activity
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Figure-6
Effect of Temperature source on protease activity

Effect of pH source on protease activity
The pH raging from 4.0-6.0 was tested for the
detection of optimum pH for high protease production

and the result showed that the production of enzyme
was maximum at pH 4.0 and minimum at pH 4.4
(Figure 7).
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Figure-7
Effect of pH source on protease activity
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Protein Estimation

Protein content of the crude enzyme was quantified
by means of Bradford method 1976 and it was
found to the118.86 mg/ml.

84kDa

58kDa

Determination of Molecular weight by SDS-PAGE
The molecular weight (58 kDa) of the purified
protease enzyme was analyzed using SDS-PAGE
analysis (Figure 8).

Lane 1. Molecular weight Marker
Lane 2. Purified Protease Enzvme

Figure 8
Determination of Molecular weight by SDS-PAGE

Protease is considered as an industrially important
enzyme that showed a wider range of application in
pharmaceutical, leather, laundry, food, waste
processing as well as in textile industry. Preferable
type of proteases used as detergent additive. In our
search for protease, out of 114 actinomycetes strains
isolated, only 8 strains showed protease activity as
they qualitatively screened by using skim milk agar
plate method. The 8 actinomycetes strain isolates
MB41, MB16, MB47, BN3, BN16, NK17, NK15 and
MB22 exhibiting higher protease activity with
maximum yield for MB22 isolate. Several
investigators used different screening plate media in
their search for proteases?® > ?* By studying the
effect of different carbon and nitrogen source, it was
found that the optimum enzyme vyield had been
established in case of sucrose as the carbon source
and beef extract as the nitrogen source. The
optimum temperature and pH for protease production
were determined, the actinomycetes showed
optimum activity at 46°C and pH 4.0. This study has
given a hint that microbial wealth of protease
producing from actinomycetes isolated from marine

soils of Marina beach, Besant nagar, and
Neelankarai.
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