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ABSTRACT: Alphaamylaseis one of the most significant enzymes in modern biotechnology. The
aim of this research was to isolate, purify and characterize the strain Aspergillus niger and one of its
enzyme like apha amylase. For this purpose potato, corn, wheat and rice were used as substrates for
the production of alpha amylase. The optimum conditions for enzyme production were standardized
using various parameters such as substrate, pH and temperature. The results showed that the
production of apha amylase was highest in case of potato starch in order followed by corn, wheat and
rice starches. Optimum production of enzyme was recorded at 50°C temperature and 6.0 pH during 72
to 96 hours. The maximum activity of enzyme was observed in the presence of calcium chloride as
compared to other metal ions. The study suggested that potato starch could be used as a potentia raw

material for the alpha amylase production.
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INTRODUCTION

Amylases are among the major enzymes having highest
significance in biotechnology. In recent years, microbial
production has tremendoudly increased due to its wide
spread use in paper, fine chemical, leather and detergent
industries (Asghar et al., 2000). The enzyme is also used
for desizing of textile fibers and for the pharmaceutical
industries (Mishra and Dadhich, 2010). Alpha amylase
particularly produced from Aspergillus niger has been
utilized for food industry (Alva et al., 2007). Amirul et
al. (1996) produced apha glucosidase and alpha amylase
from Aspergillus niger cultivation on a broth medium
which contained starch as the source of carbon. Most
starch processing enzymes were obtained from
Aspergillus niger, Arxula adeninivorans, Candida
japonica and Bacillus sp. (Gupta et al., 2003). Severa
apha amylase producing strains of yeast, fungi and
actinomycetes were isolated from soil, (Chadha et al.,
1997). Aspergillus and Rhizopus spp. were more studied
in the developing countries due to apha amylase
production probably because of their ubiquitous nature
and non-particular nutritional requirements of these
organisms. Pandey et al. (2005) reported that a strain of
Aspergillus niger produced different types of enzymes,
alpha amylase was one of them. The Aspegillus sp.
produced a high quality of alpha amylase which has
significant industrial importance (Chengyi et al., 1999).
Different fermentation processes such as solid dtate
fermentation and submerged fermentation have been used
for the production of apha amylase but literature has
shown that the cost of submerged fermentation was high
as compared to solid state fermentation (Baysa et al.,
2003). Some researcher developed the low cost
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fermentation medium for the production of apha amylase
by using different agricultural products (Ikram et al.,
2003). A limited number of studies on isolation,
purification and characterization of apha amylase from
fungal species have been conducted so far (Imran et al.,
2011). The aim of this research was the purification and
characterization of apha amylase produced from
Aspergillus niger through the process of solid state
fermentation by using potato starch as inducer substrate.

MATERIALSAND METHODS

Sample collection: A total of 100 soil samples were
collected through Potato Baiting Technique. In this
technique potatos pieces were buried about four inches
deep under the soil. After 8 days, these pieces of potato
were brought out from the dig and taken to the lab in a
plastic bag.

Isolation: For isolation of fungal species, suspension of
10 grams of decaying potatos in 90 ml sterile distilled
water was made and pipette out 0.1 ml from above
solution. It was spread on potato dextrose agar (PDA)
plate for the isolation of fungus. After that it was
incubated at 30°C for 72 hours.

A.

a) Scotch tape method: A piece of scotch tape
was taken and touched with the fungal growth in petri
dish. Then a glass dide was covered with that tape and
examined microscopically.

I dentification M ethod for Fungus:

Direct dide preparation method: A drop of potato
starch agar medium was placed in the bottom of a petri
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dish and a few spores of fungus were transferred into it.
After that it was incubated at 30°C for 3-5 days. After
incubation, a drop of lacto phenol cotton blue was added
to it and examined under the microscope.

Selection of amylase producing fungi: For screening
purpose, potato starch agar was prepared and the pH of
the medium was calibrated to 6.5 with 1M HCL/IM
NaOH. After autoclaving, it was poured into the sterile
test tubes and these were kept in slant position. The
spores of Aspergillus niger was inoculated aseptically
under laminar ar flow and then incubated for 24-72
hours at 30°C.

Growth kinetics of isolated fungi: The funga species
which gave the higher zone of hydrolysis were selected
for study of the kinetics of its growth. For this purpose,
we prepared 100 ml potato starch broth and divided in
two flasks containing 20ml and 80ml respectively and
autoclaved at a temperature of 110°C for 20 minutes.
Then cooled it and added a loopful of fungal isolate into
80 ml flask. The incubation was carried out at 28°C at
100 rpm for seven days and the 2™ flask was kept as
blank for control purpose. The growth of isolate was
observed for seven days by noting the absorbance at
600nm against blank.

Fungal amylase production medium: Fifteen ml
distilled water was poured on the PDA agar dlant having
spores. Spore suspension (0.5 ml) was transferred into
medium which contained g/l KH,PO, (1.4), NH4;NO;
(0.5), KClI (0.1), MgS047H,0 (0.001) and FeSO,7H,O
(10). Soluble starch and pH was maintained at 6.5.
Incubation was carried out with shaking for 72 hours.

Extraction of alpha amylase: It is very easy to remove
the funga mycelium from the enzyme production
medium. Pour the whole contents of the flask containing
the growing fungus and 100 ml of 200 Mm sodium citrate
buffer containing 1 ml Tween eighty of pH 6.5 and this
crude filtrate wil be filtered through a Whattman number
1 filter paper. The filtrate contained the crude amylase.

M easurement of alpha amylase activity:

Gram iodine test: Gram iodine was used for qualitative
and quantitative analysis of alphaamylase.

DNS methods: Transferred 1 ml of crude extract into a
test tube and put 1 ml of 1% soluble of starch in buffer
solution. Incubate at 40°C for 30 minute in water bath
and took 1ml of crude enzyme extract in another test tube
and boiled for 20 minutes. Added 1ml of starch solution
in it and also added 2ml of DNS reagent in it. Bail for 5
minutes and determined the color intensity at 600 nm of
wavelength.
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Characterization of alpha amylase:

Effect of pH: Alphaamylase tested at different pH levels
ranging from 4 to 10 by using different buffer systems
including in succinate buffer, citrate buffer, phosphate
buffer and sodium phosphate buffer.

Effect of temperature: Thermostablity of enzyme was
checked by using different incubation temperatures range
from 20 to 70°C at optimum pH of 6.0.

Effect of substrate concentration: For optimization, we
used different substrates including potato, rice, corn and
wheat.

Effect of enzyme activators and inhibitors. The
activity of apha amylase was demonstrated by using
different metal ions e.g. FeSo,;, MnSo,, CaCl,, ZnCl,,
AgNO; and organic compounds including TEMED,
EDTA.

RESULTSAND DISCUSSION

The genus Aspergillus produces a huge range of
extracellular enzymes, of which amylases are mainly
considerable for industrial significance (Murai et al.,
2011). The am of the present study was the isolation,
identification and partial characterization of crude apha
amylase produced by Aspergillus niger. Aspergillus niger
grew well on potato starch agar and showed a good
amount of alpha amylase production after 72-92 hours of
incubation.

A. Identification of Fungus. Based on
morphological studies and lactophenol cotton blue
investigations the identified fungus was considered as
Aspergillus niger. The conidia of isolate was dark brown
and conidiophores were hyaline, smooth. Aspergillus
niger required no flooding, no prior replication of
colonies on dants; the zones were very sharp and contrast
with the blue black background. The isolate of
Aspergillus niger was identified using various techniques
explained in the Handbook of fungi (Alexopoulos CJ
1962). The identification was done by observing
morphological and cultural appearances of the isolate.

B. Growth kinetics of isolated fungi: The result of
growth kinetics of Aspergillus niger was explained in the
Graph 1 below. Aspergillus niger can maintain stationary
phase between 96 to 120 hours. After that the decline
phase was observed. This may be due to the depletion of
nutrients and increases of waste materials. Almost similar
results have been reported by different researchers around
the world (Gupta et al., 2010; Khan and Y adav, 2011).

C. Effect of temperature: Temperature has direct effect
on the growth activities of the microbes. Therefore, the
maximum temperature depends on whether the
microorganisms are of mesophilic, thermophilic or
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psychrophilic nature. Amongst the different fungal
species, most a pha amylase production studies have been
completed with mesophilic fungi within the 25-37°C
range of temperature (Francis et al., 2003; Adejuwon et
al., 2012). The stability of alpha amylase was maintained
at 40°C to 50°C. Some researchers have demonstrated the
similar thermostablity pattern of some mesophilic fungi
(Gupta et al., 2003). Aspergillus niger species which
have been isolated from marine water showed optimum
temperature at 70°C (Mohaptera et al., 1998). Some
earlier studies on fungal and yeast sources of apha
amylase production have showed the optimum
temperature of 30°C to 70°C (Gupta et al., 2003; Sun et
al., 2009). But in the present study the apha amylase
reached at optimum level (50°C) after 72-96 hour of
incubation as shown in Graph 2.

D. Effect of pH: The most important physical parameter
which influenced the morphological changes in microbes
and enzyme secretion was pH. Since alpha amylase was a
pH sensitive enzyme (Joel and Bhimba, 2012). In the
present study, the maximum production was achieved at
pH 6 as shown in Graph 3. Some researcher reported
different range of pH 4.5 to 6, in which Aspergillus niger
showed maximum enzyme activity (Shafique et al.,
2009). Namasivayam and Nirma (2011) isolated
Aspergillus niger in marine water, which showed
maximum enzyme production at pH 9. Aspegillus
flaviceps indicated optimum enzyme activity at pH 6.5
(Sukla, 2009). Irfan et al. (2012) reported that the
Aspergillus niger-17 gave maximum enzyme production
at pH 5.0.

E. Effect of different substrate: The Graph 4 shows a
comparison between the alpha amylase activity in the
medium containing different substrates including potatos,
wheat, corn and rice starch used in the present study.

Potatos starch represented the optimum amylase activity
as compared to other substrates. Puri et al., (2013) used
agricultural residues including paddy husk, rice bran and
wheat bran for the optimum production of alpha amylase
from Aspergillus oryzae. Khan and Yadav (2011) used
different industrial and vegetable waste as substrate for
the production of alpha amylase, but the optimum
enzyme activity was found in wheat bran. Rice was the
best substrate for the maximum production of alpha
amylase (Adejuwon et al., 2012). Similar findings have
been reported by using different substrates including’s
wheat bran, wheat straw, rice, for the maximum
production of apha amylase by using Humicola
lanuginose species in solid state fermentation. Among
these substrates wheat bran has been proved as a best
substrate for the optimum production of apha amylase
(Singh et al., 2009).

F. Effect of enzyme activators and inhibitors: It was
assumed that hydrolytic enzymes particularly alpha
amylases are known to be metaloenzymes. So the
presence of these ions has a suitable effect for the growth
of microorganisms as well as their enzyme production.
For that purpose we evaluated different activator and
inhibitor including FeSos, MnSo,4, CaCl,, ZnCl,, EDTA,
TEMED and AgNOs;. Among these sources CaCl, gave
the best result for the optimum production of enzyme and
AgNO; was the strongest inhibitor for the production of
alpha amylase. These results have been predicted in
Graph 5. Similar findings have been observed in many
studied in the past (Abou Zeid, 1997; Mishraet al., 2005;
Varalakshmi et al., 2009). Various past studies indicated
that ZnCl, and EDTA have strong ability to inhibit the
enzyme production (Ahmad et al., 2010; Hailemariam et
al., 2013).

Graph 1: Growth Kinetics of Isolated Fungi
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Graph 1: Showing the growth kinetics of isolated fungi
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Graph 2: Effect of Tempersture on Activity of the Alphs amylese
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Graph 4. Showing the effect of Different Substrates on the Activity of Alpha amylase
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Graph 5: Showing the effect of Various Activatorsand Inhibitors at Alpha amylase Production.

Conclusion: A specific culture Aspergillus niger was
used for the optimum production of apha amylase
through submerged fermentation using different
substrates. Out of the different starch substrates tested for
optimum alpha amylase production, potato starch showed
the best results. Many other factors were also examined
for obtaining maximum enzyme production. Enzyme was
stable at 50°C temperature and 6.0 pH. Among different
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metal ions CaCl, gave best results for the optimum
production of enzyme and AgNOs; was the strongest
inhibitor for the production of alpha amylase. Therefore,
it can be concluded that Aspergillus niger can be used on
alarge scale production of aphaamylase.
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