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Abstract: It has been found that some filamentous fungi can survive and grow in high concentration of salt.
We try to solate and 1dentify halotelorant Penicillium that produce ¢-amylase. After that a total of 100 water
samples were collected from howz Soltan soil, their were tested for the present of fimgi by using of the purplate
techmique. Of a total of 100 soil samples, 65samples were 1solated as 9 Species of penicillium. The best species
was selected to produce c-amylase. Early, Pemcillium was optimized in a submerged cultivation. Maximum
enzyme production in preliminary experiments was obtained after two days of incubation in a medium
containing 10% (w/) NaCl, in addition to Mg30,.7H,0 1% and 1% (w/v) of starch. The optimum pH for
growth and enzyme production was 5, activity determined about 37(uw/ml). After that it was found to produce
maximum amount of ¢-amylase from Filamentous fungi, Solid-state fermentation (SSF)was prepared. SSF
was carried out using wheat bran (WB) as substrates for c-amylase production by a fungal culture of
Peunicillium chrysogenum. Result showed that used SSF medium could increase the o-amylase activity to ten
fold, in comparison with subaro broth as submerged fermentation (SMF). The effects of moisture level,
moculums concentration, salt concetration, temperature range (25-45), pH range(4-9), carbon and nitrogen
source on enzyme synthesis from Penicillivm chrysogemwm were investigated and media for optimal
production of g-amylase by Penicillivm chrysogenum has been showed in this study.
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INTRODUCTION

a-amylases (EC 3211,

glucanchydrolyase) hydrolyse starch to a range of

1,4-a-D-glucan

products such as glucose and maltose or to specific
malto-oligosaccharide or mixed malto-oligosaccharides).
a-amylases 1s secreted as a primary metabolite and its
secretion is growth associated [1]. They are employed in
industries for different purposes, «-amylases find
application in baking, brewing, detergent, textile, paper
and distilling industry [2]. A search for highly active
amylolytic enzymes with novel properties is necessary
to improve biotechnological processes. Thermostable
[3], hydrolyzed native starch [4], stable-to-high salt

concentrations [5] and also alkaline amylases attract

particular attention, because most of the known and
widely used industrial fungal amylases are active in the
acidic medium,

Glucose and maltose-forming ¢-amylases m alcohol
fermentation and

sugar syrup formulation and

maltooligosaccharide  forming «-amylases m food
processing [6].

Although a-amylase can be derived from several
sources, including plants, animals and microorganisms,
once produced by microorganisms generally meet
industrial demands.

Currently, a large number of microbial amylases are
available commercially, having almost completely replaced
the chemical hydrolysis of starch in the starch-processing

industry  fungal & -amylase are preferred over other
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microbial sources due to their more accepted GRAS
status[7].  Traditionally,
SMF. In recent years, however, SSF processes have
been utilized more and more for the production of this

c-amylase 13 produced by

enzyme [8]. SSF has many advantages over SMF, such as
simple techmique, superior productivity, low capital
mvestment, low energy requirement and less water
output, better product recovery and lack of foam build up
and reported to be the most appropriate process for
developing countries [9]. Bacteria, yeasts and fungi can
grow on solid substrates and find applications in SSF
processes. Filamentous fungi are the best adapted for
SSF. The hyphal mode of fungal growth and their
good tolerance to low water activity and high osmotic
pressure conditions make fungi efficient and competitive
natural
substrates Fungal sources are confined to terrestrial

m microflora for bioconversion of solid
1solates, mostly to Aspergillus species and some species
of Penicillium [2,10,11].

The cost of enzyme production in submerged
fermentation is high; this leads to search of alternative
methods.
solid state fermentation more economic [12]. Baysal et al.

The use of agroindustrial residues male

2003 reported amylase production using wheat bran as
substrate. The effects of the starch, protein and soluble
oligosaccharides contents in wheat bran on the
production of extracellular amylase were reported in
Penicillium decumbens by Sun et al. 2007. Strans of
Penicillium sp. were 1solated from the coastal soil of
the howz Soltan lake habitat. One 1solate produced
extracellular ¢-amylase which was confirmed by observe
Environs hale and by identification of the products
activity obtained by starch hydrolysis. Since this natural
isolate produced low concentration of amylase, attempts
were made to increase the productivity by optimizing the
cultural conditions. Tt was believed that microbial
communities at high salinities are dominated exclusively
by archaea and bacteria and one eukaryotic species, the
alga Dunaliella salina. studies on the microbial diversity in
hypersaline envionments revealed the presence of
melamzed fungi, ‘considered as a new group of eukaryotic
halophiles’ and several other fingi including Penicillium
spp. [13-15].

MATERIALS AND METHODS

Microorganism and Culture Conditions: Penicillium sp.
were isolated from the soil (Faculty of Science, Azad
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University) on glucose-peptone medium containing
100 g/l of NaCl, . For comparison amylase production,
starch agar medium contain 10% concentration of sea
salt used to compared halotolerante penicellium and
produced a-amylase. Studied growing different species
of perucillium by metered wide diameter clear zone around
coloni and wide colony diameter after 5 day of growing
period. The amylolytic activities of 3 isolates growing on
agar medium were assessed by the formation of a clear
zone around the colonies. The isolate resulting in clear
zone the widest diameter was picked up, subcultured,
purified and identified with molecular technique as P.
the

chrysogemum and  then wused for following

experiments.

Isolation and Screening of Alpha Amylase-producing
Isolates: In the recent years, there has been a

growing mterest in isolation of microorgamsms
from various sources for production of mdustrially
The

showed that three fungal isolates could be produced

valuable microbial product. present study

amylase in hypersalin environmet effectively. The
obtained suspension was vortexed and 1.0 ml of this
suspension was then plated on peptone starch agar
medium (PSAM) containing 10 g/l soluble starch, 5 g/l
peptone, 15 g/l agar and 0.05 g/l chloramphenicol with
pH= 5.5. The agar medium was incubated at 30 0C. After
5 day of incubation, 1odine selution (1% 1odide and 2%
potassium 1odide) was flooded on the agar plate. The
identification processes of the isolates were performed
using mature cultures on standard potato dextrose agar
(PDA) in order to ensure a good development of
taxonomically relevant features,
identification keys [16,17].

The
very critically important to obtain microorganisms
with high ability,
of known microbial
enzyme. Although all of the three isolates showed

for following the

screening of isolated microorganisms is
or to improve the productivity

some products  such as
the amylolytic activity, the isolate 13 caused clear
zone with the widest diameter (78 mm) on agar
medium. This 1solate was 1dentified as P. chrysogenum.
Following this isolate, the 1solate 19, which was
identified as P. griseofulvum, showed high amylolytic
results, the

experiments for ¢-amylase production were performed

activity. Considering these following

with P. chrysogenum 13 . The results were shown in
Table 1.
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Table 1: Observation ofenzymatic ability of isolated fungi

Isolate code Fungus species Colony diameter (mm) Clear zone diameter (mm)
13 P. chrysogenum 70 78
19 p. griseofulvum 58 66
65 p. canansen 55 62

The Effect of salt concenteration salinity on activity of enzymatic of isolated fungi was shown in visible 1
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Visible 1: Effect of salt concenteration salinity (0, 5, 10, 15, 20, 25,30,35 % sea salt).

Identification  of Fungi: Primers were designed for
sequencing of isolated fungi afther DNA extraction and
28SrRNA was performed through pcr technique.So
isolated fungi Identificated.

Fungus: Penicillium chrysogenum used in this study
isolated from soil samples collected from howz
Soltan lake and identified by molecular technique it had
100% homology with Penicillium chrysogenum JCM
22826. Screening was carried on at first by plating method
using Sabouraud Glucose Agar with an antibiotic
(Chloromphenicol 0.1 g 17") and different salt density after
all continue withe starch agar plate contain salt. It was
found to be a good a-amylase producer and its enzyme
property was investigated in our study .

was

Chemicals: All analytical reagents and media components
were purchased from Hi-Media (Mumbai, India) and Sigma
chemicals.

Inoculum Preparation: A volume of 7 mL of sterile
distilled water was transferred to a sporulated (7-day-old)
PDA slant culture. The spores were dislodged using the
inoculation needle under aseptic conditions and the
suspension, with appropriate dilution, was used as
inoculum. A volume of 1 mL of spore suspension
contained about 5.10° spores.

Solid-state Fermentation: Masses of 5 g of dry substrates
were taken into 250-mL Erlenmeyer flasks. To adjust
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moisture levels (% by mass per volume), 0.1 M acetate
buffer (pH=5.0) was added. The contents of the flasks
were mixed thoroughly and autoclaved at 121°C for 20
min. The flasks were incubated at 28°C for 7 days.

Enzyme Extraction: q-amylase enzyme was extracted in 50
ml of 0.1 M phosphate buffer (pH=7) on a rotary shaker at
200 rpm for 25 min. The content was filtered through
muslin cloth, filtrate was centrifuged at 10,000 rpm for 10
min and supernatant was used as the enzyme source.

Enzyme Assay: o-amylase activity was determined by
incubating a mixture of 0.5 ml of WB as enzyme source
and 1 % soluble starch dissolved in 0.1 M phosphate
buffer, pH=7, at 30 0C for 20 min [18]. The reaction was
stopped by adding 1 ml of 3, 5-dinitrosalicylic acid and
then followed by boiling for 10 min. The final volume was
made up to 12 ml with distilled water and the reducing
sugar released was measured at 540 nm [19]. One unit (U)
of o-amylase activity was defined as the amount of
enzyme that releases 1 micromole of reducing sugar as
glucose per minute, under assay conditions and
expressed as U/g of dry substrate.

Impact of Process Parameters on A-amylase Production
During Ssf with Comparison Submerged Cultivation:
The impact of various process parameters influencing o-
amylase synthesis by P. chrysogenum under solid state
fermentation was studied. The strategy followed was to
optimize each parameter, independent of the others and
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subsequently optimal conditions were employed in
all experiments [20]. The effect of process parameters
on enzyme production was determined by incubating
at different pH (3-11), temperature (25-45°C), additional
carbon source, nitrogen source, moisture content
(20-80%), incubation time (24-168) h and surfactant.

Effect of Initial Ph of the Medium: The effect of initial
pH on enzyme yield by fungus during solid state
fermentation was studied by adjusting the pH of the
mineral salt solution used to moisten the substrate to
various pH levels (pH 4-9) using 1 N NaOH and 1 N HCI.
The other conditions were kept constant. The result was
shown in Visible 2.
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Table 2:Effect of salinity on amylase production

Salinity (% of sea salt) Amylase activity*(U/g)

0 380
5 365
10 260
15 105
20 40

Table 3: The effect of nitrogen source on enzyme production by isolated

fungi
Nitrogen sources 0.2% (w/w) Amylase activity (Ug)
Yeast extract 275
Meat extract 260
Beef extract 270
Peptone 320
Casein 260

Effect of Incubation Temperature: The effect of
incubation temperature on enzyme production by fungi
during SSF was determined by incubating the flasks at
different temperature (25-45°C) keeping other conditions
constant. The result was shown in Visible3.

Effect of Incubation Time: The effect of incubation time
on enzyme production by the fungi was studied by
incubating the inoculated flask for a total period of 168 h
and estimating the enzyme production at regular intervals
of 24 h. The result was shown in Visible4.

Effect of salinity on amylase activity by isolated
fungi was shown in Table 2.

Effect of Nitrogen Source: The effect of nitrogen source
on enzyme production by the fungi was studied by
incorporating 0.2% (w/w) level of nitrogen in the SSF
medium. The nitrogen sources tested include Yeast
extract, Meat extract, Beef extract, Peptone, Casein. The
effect of nitrogen source on enzyme production by the
fungi was shown in Table 3.

Effect of Moisture Content: The results presented in
visibleS indicate that an initial moisture content of 60%
was optimum for maximum enzyme yield with wheat bran.
Increase in moisture content resulted in clumping of the
solid particles and consequent reduction in enzyme yield.
Microbiological activity on a substrate will progressively
decrease at lower water contents.Optimum yield was
observed as 390 U/g at 60% (w/w) moisture content which
decreased to 180 U/g at 80% (w/w) moisture content.
Moisture causes swelling of substrate facilitating
better utilization of the substrate. Increase in moisture
content leads to reduction in product yield, during SSF,
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is due to reduction in interparticle spaces, decreased
substrate degradation and impaired oxygen transfer
[21,22].

Effect of Additional Carbon Source: The results
presented in visible6 indicate that maltose enhanced
amylase production (380 U/gds) when compared to other
carbon sources. Identical observations were earlier
reported by [23, 24]. @-amylases is an inducible enzyme
and is generally induced in the presence of starch or its
hydrolytic product, maltose. another additional carbon
sorce Fructose, sucrose and glucose inhibited growth and
amylase production. Identical observations were earlier
recorded in A. oryzae [25] @-amylases production is also
subjected to catabolite repression by glucose and other
sugars, like most other inducible enzymes [26, 27].

CONCLUSION AND DISCUSSION

The results have shown that the amylolitic enzyme
produced by the isolated halotelorant Penicillium sp.
a-amylase production will increase to tenfold when is
used ssf in comparison smf .In the present study
indicating its potential for industrial scale application in
the future. Among chemical parameters, pH of the culture
medium plays an important role on morphological changes
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in microbes and enzyme secretion. Also the pH change
observed during the growth of microbes, effects on
stability in the medium [28]. However, Aspergillus
oryzae released amylase only in alkaline pH above 7.2
[29]. But found Penicillium sp. capable to produce «-
amylase stable at alkalin is notable. Temperature optimum
for amylase was found to be in a range between 25 and
37°C for the mesophilic fungi and the present study
recorded 35°C as optimal,which agrees with earlier
findings [28,29]. The influence of temperature on amylase
production is related to the growth of microbes. The
incubation period varies with enzyme productions Short
incubation period offers potential for economical
production of enzymes. In the present study the amylase
activity increased steadily and reached maximum at 96 h
of incubation (Visible 4). Although the fungal strain was
isolated from coastal soil, it produced low concentration
of amylase when production medium prepared with
high salt concentration (Visiblel). Hence, it can be a
halotolerant terrestrial species.The nature of culture
conditions and composition of media for optimal
production of a-amylase by P. chrysogenum has been
developed in this study.
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