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Enzymes production by fermentation carried out by solid state fermentation. SSF
have been established as a superior technique for the production of enzymes. The project
was aimed at the production of amylase by Aspergillus niger and Bacillus subtilis using
potato as substrate with the use of SSF techniques and tested for its activity. Effect of physical
parameters such as concentration, temperature and pH were also assessed. Aspergillus niger
was the maximum amylase producer (20.5 * 0.02 IU/ml) compared to Bacillus subtilis using
15g of substrate concentration with an optimum pH at 4 and temperature 24°C . Substrate
tested found most suitable for enzyme production and their potential could be effectively
exploited in the future for production of various commercial products.
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Lifeisanintricate meshwork involving a
perfect coordination of avast majority of chemicals
reactions. Some of these reactions result in
synthesizing large molecules, others in cleaving
large moleculesand all of them either utilize energy
or liberate energy. Pressure the condition under
which living cell carry on their life processes, yet
in the living cells these reaction proceeds at
extremely high rate. Thisisdueto the presence of
some catalysts produced and synthesized inside the
body of the organism. Enzymes are biocatalysts
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protein in nature; they catalyze the biochemical
reaction taking placein theliving cell without any
overall change'.

Bacteria and fungi are mostly used
organism for production of enzymes. The most
widely used enzyme in the industry for starch
hydrolysisisamylase. These enzymes account 65%
of enzyme market inworld. Thisenzyme catalyses
the endo-cleavage of the o-1,4 glycoside linkages
and the release of short oligosaccharide and limit
dextrin. Thisenzymeisused commercially for the
production of sugar syrups from starch which
consist of glucose, maltose and higher
oligosaccharide. It isalso extensively used in starch
induction. To meet the demands of theseindustries
low cost medium isrequired for the production of
amylase. Amylases are e.g. of hydrolase’s and
functionin the hydrolysis of molecules. Amylases
are of the most important enzymes used in
biotechnology?.
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Although many microorganisms produce
amylase but most commonly used for their
industrial production are Bacillussubtilis, Bacillus
licheniformis, Aspergillus amyloliquifaciens and
Aspergillus niger. Among the fungal species
Aspergillus such as Aspergillus niger, Aspergillus
awamori and Aspergillus oryzae have received
more attention because of their high productivity.?
Fungal amylase can be produced using two main
methods, solid state fermentation systems and
submerged liquid cultivation systems. Among these
two methods, solid state fermention (SSF) has
gained renewed interest for the production of there
enzymes in view of several economic and
engineering advantages®.

The potato is grown and consumed all
over the world, and a large number of processed
food industries market potato — based products.
Although potato peel does not pose serious
disposal and environmental problems, meaningful
utilization of this nutrient — rich waste has not
drawn much attention. Potato is one of the major
vegetablecrops’. It being aseasonal in aperishable
crop, the gluts during peak season reduce the
prices. Processing of potatoes is hence desirable
.Thevarious possibilitiesin potato processing are
potato chips, Frenchfries, industrial acohol, vodka
and starch®.

The purpose of present study is to
investigate the production of amylase under solid
state fermentation using potato waste asasubstrate
by Aspergillus niger and Bacillus subtilis.

MATERIAL AND METHODS

Collection of Soil Sample

The soil samplesare collected from paddy
field, Thiruvarur District, Tamil Nadu, South India.
Sampling was done taking all possible aseptic
measures and was stored at 4°C. The sampleswere
processed for isolation of bacteriaand fungi were
screened for amylolytic potential’.
Production media employed for the enzymes

The above mentioned fungus and
bacterium wasinoculated into enzyme production
media such as mineral salt medium (pH4)
recommended by?® and sterilized at 121°C for 15
minutes and inoculated with 10% fungal spore
suspension and bacterial culture separately (V\W).
The contents of the flasks were mixed thoroughly
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to ensure uniform distribution of the inoculums
and left at RT.

In Solid State Fermentation three
substrate are grown well and high production under
control parameters. Solid State Fermentation
method is effective for both small and large scale
cultivation.®
Optimization of cultural conditions

The factors such as pH, temperature and
substrate concentration affecting production of
enzymewere optimized by varying parametersone
at a time. The experiments were conducted in
200ml. Erlenmeyer flask containing production
medium. After sterilization by autoclaving, the
flaskswere cooled and inocul ated with culture and
maintained under various optimization conditions
separately suchaspH (4, 5, 6, 7 & 8), temperature
(24, 37, 45 & 50°C) and substrate concentration
(5, 10 & 15 gm). The culture filtrate was assayed
in enzyme activity.

Enzyme Extraction?®

The crude enzyme from the fermented
material was extracted by simple contact method.
For this, the fermented substrate was mixed
thoroughly with distilled water containing 0.1%
of Tween 80, so that the total extract volume was
100ml (i.e. if x ml of solution was added to make
up atotal volume of 100ml).

EnzymeAssay 1

One ml of starch solution was added with
1ml of diluted enzyme solution and incubated at 27°C
for 15 minutes. 2ml of dinitrosalicyclic (DNS) reagent
was added and kept in boiling water bath for 5
minutes, 1 ml of potassium sodium tartrate was added
and allowed to cool down in running water. This
solution was made up to 10 ml with sterile ditilled
water and absorbance was read at 560 nm.

For optimization studies, the following
condition were tested such aspH (4, 5, 6, 7 & 8),
temperature (24, 37, 45 & 50°C) and the substrate
concentration (5, 10 & 15g) under solid state
fermentation (SSF). One unit of enzyme activity
was defined asthe amount of enzymesthat releases
1y mol of reducing sugar as D-Glucose per min
under the assay conditions. The enzyme activity
was expressed as |U/ml extracellular protein.'?
Satistical Analysis

The results obtained in the present
investigation were subjected to statistical analysis
like Mean ( % ) and Standard Deviation (c).*
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RESULTSAND DISCUSSION

Basal media for Bacillus subtilis and
Aspergillus niger was prepared with different
potato waste and production of amylase was
confirmed by Dinitro Salicylic Acid (DNS). The
cost of enzyme production in submerged
fermentation is high which necessitates reduction
in production cost by alternative methods. The
contents of synthetic mediaarevery expensiveand
these contents might be replaced with more
economically available agricultural by productsfor
the reduction of cost of the medium.

The amylase producing Bacillus subtilis
and Aspergillusniger wereidentified with thehelp
of the zone formed in the blood agar medium. The
zone is formed due to the amylolytic activity of
the organisms, which cleaves protein molecules
present in the blood agar medium. The results
revealed the maximum amylase were noted in
Aspergillus niger (4.054 + 0.02 |U/ml) compared
than Bacillus subtilis (2.836 + 0.04 1U/ml).
(Table-1) The total amount of protein present in
the purified enzyme was estimated by Lowry’s
method. Thetotal amount of proteininthe purified
enzymewas (12.06 £ 0.01 IU/ml). The maximum
enzyme activity was observed at pH 4 in
Aspergillus niger (33 £ 0.12 1U/ml) and protein
content (12.5 +0.04 1U/ml). (Table-2) The
maximum enzyme activity was observed for
Aspergillus niger at the temperature 24°C (9.5 +
0.15 IU/ml) and protein content (8.6 +0.00
[U/ml). (Table-2) The maximum enzyme activity
was observed at substrate concentration 15gm in
Aspergillus niger (17.0 + 0.02 |U/ml) and protein
content (20.5 +£0.02 IU/ml). (Table-2)

Our findings were similar to°agro
industrial residuesare generally considered the best
substratefor the solid state fermentation processes
and use of solid state fermentation (SSF) for the
production of enzymes is no exception to that a

Table 1. Assay of AmylaseActivity

SNo  Organisms Amylase productivity
(tu/mil)

1 Bacillus subtilis 2.836 + 0.04

2 Aspergillus niger 4.054 + 0.02

Values are expressed as Mean + Standard Deviation

Table 2. Effect of cultural condition on amylase production using potato waste by A.niger and B. subtilis.
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number of such substrate have employed for the
cultivation of microorganismsto host of enzyme.
The substrates that have been used included wheat
bran and rice bran.

The selection of a substrate for enzyme
production in a SSF process depends upon several
factorsmainly related with cost and availability of
the substrate, and thus may involve screening of
several agro industrial waste. In a SSF process,
the solid substrate not only supplies the nutrients
tothemicrobial culturegrowinginit but also serves
asanchoragefor thecells. Similarly that complete
amylase production was essential for efficient
starch degradation.?4°

The optimum temperature to 4°C was
reported for Aspergillus niger under SSF for
amylase production. Amylase production by
Aspergillus fumigatus at 40°C3and 30 to 40°C
for Aspergillusawamori .1° Substrate traditionally
used in solid state fermentation includes rice,
wheat, millet, barely, corn and soybean. On the
basis of the result of the present study, it is
concluded that the utilization of potato pulp and
skin as solid substrate could lead to large scale
production of industrial enzymeand also contribute
to safe and economic waste management in the
environment, where these wastes are continuously
accumulated and cause serious pollution problems.
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