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ABSTRACT

About 1,234,332 tons of marine food is consumed on a weekly basis all around the world leading to the production
of marine food processing waste like fish scales, crab and prawn shells, fins bones etc. In the present study crab and
prawn shells were collected from a local fish market powdered and used as a substrate for Aspergillus niger and the
activity of protease and amylase were analysed after three days. Two mutated strains of A. niger, were also used
apart from the wild type A. niger strain.
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INTRODUCTION

Crustaceans, form a very large group of arthropadslly treated as a subphylum, which includes daaofiliar

animals as crabs, prawns, crayfish, krill and belesa Like other arthropods, crustaceans have askeleton,
which they moult to grow. They are distinguisheainfirother groups of arthropods, such as insectsiapoas and
chelicerates, by the possession of biramous (twteg@plimbs, and by the nauplius form of the larvslere than 10
million tons of crustaceans are produced by fish@ryarming for human consumption, the majorityitobeing

shrimps and prawns.

Industrial enzymes have seen a spectacular rigeinproduction in the last three decades. Thevtir@f industrial
enzyme market has expanded to nearly 85 enzymeshvene currently in commercial production. Witheth
discovery of a variety of new and more active enggnthe enzyme market has been forecasted to gdiss 1.7-
2.0 billion by 2006 [1].

Proteases, which account for about 60% of totaymezmarket and among the most valuable commem@jirees,
are the single largest class of enzymes occupyipivatal position due their wide application in thedustrial
processes [2,3]. Plants, animals and microbialcgsuare employed for protease production [4,5]riMies serve as
the preferred source of proteases because ofrdq@nt growth, the limited space required for thaittivation, and
the ease with which they can be genetically maatedl to generate new enzymes with altered propeMerobial
extracellular alkaline proteases are important exegy/and are mainly used in detergents to facilitaerelease of
proteinaceous stains such as blood, milk, egg aat.ihey account for approximately 40 % of thaltaetorldwide
enzyme sale.

Though a good number of bacterial alkaline proteaseh as subtilisin Carlsberg, subtilisin BPN Saginase are
commercially available, having their major applioatas detergents enzymes but alkaline proteasesoél origin

offer an advantage over bacterial proteases be¢gube mycelium can be easily removed from theffiproduct
by simple filtration, (ii) ability of the fungus tgrow on cheaper substrate, (iii) easy immobilaatf mycelium for
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repeated use, (iv) broad range of pH (4-11) andtsate specificity and hence low cost of productias only few
reports are available on the use of fungal protgeaseletergent industry, there is a growing needxgloit fungal
proteases for commercial exploitation in detergedstry.

For industrial use enzyme must be produced at lost and should be reused reproduce result withistens
efficiency. To achieve this many techniques for iofmilization of enzymes on different types of suppdrave been
developed [6]. The immobilization of proteases ohdssupports has been widely used in many invatitigs [7].
When a protease is immobilized, enzyme autolysmirgmized. For industrial applications, immobilican of the
enzyme in gel or solid supports may offer sevedaiaatages such as repeated use of the enzymeopfepsmiuct
separation and improvement of enzyme stability THe main objective of this study was to determheprotease
and amylase activity fromA. niger grown on powdered prawn and crab shells and tpeoethe enzyme activity of
the wild-type with the two mutated strainsffniger.

EXPERIMENTAL SECTION
Collection of sample

The samples were collected from a local fish matikat regularly throws about 20Kg of crab and prahells per
week as waste. Fig 1 and Fig 2 shows the pictutheofamples used in this study.

Fig 1 crab shell Fig 2 Prawn shell

They were washed with few drops of Tween 20 and 8terilized by continuously passing hot steam dvand
drying it on exposure to sunlight for a day. It when powdered and autoclaved.

Test organism

Nutrient agar was prepared and autoclaved andithegs plated on sterilized petriplates and it \wexculated with

a fresh pure culture okspergillus niger. The medium was kept for incubation for 3 days &C3@nd the plates
were stored in the refrigerator. Two of the thpéstes were exposed to UV-rays for 5 and 10 squemely to get

mutated strains.

Inoculation of medium

The fungus were inoculated in test tubes contgirdigram each of the powdered shells and 1ml of I@A
buffer was added for maintaining the moisture coinfer the growth of the microbe. The test tubesenieept for
incubation inside a incubator for 3days at 37°QeAincubation 2ml of TCA buffer was added to elilite enzyme.

Enzyme Extraction

The sample was centrifuged at 10,000 rpm for 15anich the supernatant was collected. The collectpdraatant
was labeled and stored separately. For proteasety€.5ml of the collected enzyme was mixed wiitbml of
casein substrate and centrifuged at 3000 rpm fomitD For amylase activity 0.5ml of the collectetzgme was
mixed with 0.5ml of starch and incubated for anmduml of TCA was added and centrifuged at 3000 fpm
10min. The absorbance was checked spectrophotaatrat 660 and 620 nm respectively.

RESULTSAND DISCUSSION
In this study the enzyme activity of samples hadrbanalysed and the analysed data are tabulai@bies 1 and 2

for protease and amylase respectively. The opteakity of the enzyme samples were measured aintéoml
620nm respectively in a UV-vis spectrophotometer.

4543



L. Jeyanthi Rebecca et al J. Chem. Pharm. Res,, 2012, 4(10):4542-4544

Tablel: Protease activity

. UV treated | UV treated
Samples | Wildtype 5eec 10 sec
Prawn 0.923 0.635 0.597
Crab 0.705 0.565 0.546

Table2: Amylase activity

. UV treated | UV treated
Sample | Wildtype . 10sec
Prawn 0.261 0.458 0.232
crab 1.5672 0.811 0.741

Table 1 represents protease activity and Tablptzsents amylase activity of both Crab and Pravefishrhe wild
type strain showed more activity when comparedhéomutated ones.

CONCLUSION

In this study we had found that the crab and pralgil specimens had shown variation in the protaaseamylase
activity by wild type and UV mutated samples/Ahiger. The UV mutated strains had not shown any sigguific
result in the activities of the respected enzyriiée. present study has only shown us some lightempaossibility of
enzyme production using crab and prawn shells bstisate. More work has to be done on the striaeldgment.
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