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ABSTRACT

A protease is a member of a very large group of enzymes that have various functions in the body. Proteases break the long chainlike
molecules of proteins into shorter fragments. Proteases are found in plants, animals, including microorganisms such as fungi,
bacteria and yeast. Protease is considered to be an important industrial enzyme accounting for about 60% worldwide sale of
enzymes. The influence of parameters such as temperature, pH were evaluated.
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INTRODUCTION

he ocean is considered to be the repository of many
unexploited natural resources. Protease hydrolyzes

the peptide bonds and is also termed as
proteinase.” Protease constitutes one of the most
important groups of industrial group having application in
different sectors of industries. Protease is widely being
used in waste management, silver recovery from X-ray
films, leather industry, and detergent industry.z'4

Proteases have found applications in molecular biology
rescarch as well® A protease from Bacillus
amyloliquefaciens may be used to promote flavor
production in cheddar cheese.® Proteases are also being
used in meat processing, dairy, digestive aid’ Protease
has found an irreplaceable role in silk industry.®*

Reports are available on protease production by fungal
species belonging to Aspergillus genera.10 There are
reports on the isolation of protease from plant leaves and
marine waste like fish scales, crab and prawn shells."***

MATERIALS AND METHODS
Estimation of protein content by Bradford Method

The protein concentration was measured by the Bradford
method, using BSA as a standard. Dilute the Bradford
reagent and add the sample to the diluted reagent. The
colour was changed to dark blue. The absorbance was
taken at 590 nm."

Protein precipitation using Ammonium sulphate

Ammonium sulphate was used to precipitate the protein.
Appropriate amount of ammonium sulphate is added to
the supernatant and centrifuged for 10 mins at 10000
rpm. The pellets were resuspended in suitable buffer.

Partial purification by Sephadex column

Sephadex was used to pack the column. The solution was
fed to the column for further purification.

Protease activity

0.5 ml of partially purified enzyme was mixed with 0.5 ml
casein. The reaction mixture was incubated for 1 hr at
37°C and stopped by addition of 1 ml of 10% TCA. The
mixture was centrifuged and supernatant was collected.
0.5 ml of supernatant was mixed with Na2CO3 and NaOH
and Folin Phenol. This mixture was shaken well and OD
was taken at 650nm. One protease unit is defined as the
amount of enzyme that releases 0.5 pg/ml/min tyrosine.
The protease activity was measured
spectrophotometrically.

Effect of pH and Temperature

The optimum pH of the enzyme was determined using
buffer at varying pH ranges of 3-12. The effect of
temperature on the protease activity was studied by
incubating the reaction mixture at different temperature
ranging from 20-90°C.

Sodium Dodecyl Sulphate-Polyacrylamide gel
electrophoresis (SDS-PAGE)

SDS-Polyacrylamide gel electrophoresis was performed
on slab gel with separating and stacking gels by the
method of (Laemmli, 1970)."°

RESULTS AND DISCUSSION

The present study was carried out to isolate and
characterize protease from algae. The protein content of
all the samples is shown in Table 1.

Table 3 and table 4 clearly show that parameters like
temperature and pH affect the activity of enzyme.
Maximum species showed highest activity at 40°C. The
optimum pH was checked for all the samples at varied pH
range. The optimum pH range was observed between 7-
7.5 depending on species, although the maximum activity
was seen at pH 7.2.

It can be observed from the above result that the isolated
enzyme from different species had molecular weight
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within the range of 30-45 kDa. The bands were compared
with the standard bacterial protease run alongside.

Table 1: Protein estimation of crude and purified samples

Protein content of Protein content

Species Name crude extract (purified)
(ng/ml) (ng/ml)
Ulva lactuca (Puducherry) 92 82
Ulva fasciata (Puducherry) 97 82
Enteromorpha compressa
(Puducherry) = v
Chaetomorpha antenna
(Puducherry) e 2
Ulva lactuca
(Mahabalipuram) 22 v
Enteromorpha 110 90

flexuosa(Mahabalipuram)

Table 1 shows the protein content of 6 species of
seaweed. The highest protein content was seen in
Enteromorpha flexuosa (Mahabalipuram) and
Chaetomorpha antenna (Puducherry) while lowest was
found in Ulva lactuca (Mahabalipuram) and
Enteromorpha compressa (Puducherry).

Table 2: Activity of protease using Casein as substrate

. Protease activity
Species Name Place (units/mg)
Ulva lactuca Puducherry 7.33
Ulva fasciata Puducherry 8.0
Enteromorpha
6.74
compressa Puducherry
Chaetomorpha
9.4
T Puducherry
Ulva lactuca Mahabalipuram 6.55
Enteromorpha .
9.6
Aesries Mahabalipuram

The above Table shows Enteromorpha flexuosa showing
the highest activity while Ulva lactuca (Mahabalipuram)
showed the lowest.

Table 3: Effect of Temperature on Protease activity

Temperature Range (°C)

Species
20 30 40 50 60 70
UNalactuca 633 671 7.35 64 520 442
UNafasciata 6.92 731 80 737 532 39
Enteromorpha o 5, g4 677 620 439 355
compressa
Chaetomorpha o 26 640 949 811 622 514
antenna
Uhalactuca 452 591 6.61 533 459 4.38
Enteromorpha g oo 551 938 752 647 5.21
flexuosa
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Table 4: Effect of pH on Protease activity

Species PH range
6.5 7.0 7.5 8

Ulva lactuca 6.21 725 741 6.79

Ulva fasciata 6.42 8.0 8.22 7.66
Enteromorpha compressa 5.85 6.71 6.77 5.73
Chaetomorpha antenna 822 912 922 8.76
Ulva lactuca 573 643 647 5.95
Enteromorpha flexuosa 8.46 948 9.59 8.66

45-55kDa
40kDa
30 kDa

Figure 1: Estimation of molecular weight of algal protease
using SDS-PAGE

Note: Lane 1 - Ulva lactuca (Puducherry); Lane 2 - Ulva fasciata
(Puducherry); Lane 3 — Ulva lactuca (Mahabalipuram); Lane 4 -
Enteromorpha compressa (Puducherry); Lane 5 - Chaetomorpha
antenna  (Puducherry); Lane 6 - Enteromorpha flexuosa
(Mahabalipuram); Lane 7 — Standard bacterial Protease

CONCLUSION

The major aim of the study carried out was to investigate,
characterize and purify the protease enzyme from various
marine algae. The enzyme extracted from different
marine algae showed positive results for protease assay
confirming the presence of protease. The activity varied
with different species and temperature and pH.

From this study, it is quite evident that marine algae are a
valuable source of Protease. Moreover, they can also be
screened for other industrially important enzymes.
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