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Stored grain samples of cereals, pulses, rice and wheat were collected and separately analyzed to identify the presence of fung

Pure cultures of mycoflora associated with post-harvested stored grains were prepared after first screening by spread plate method
and colonies of fungi were grown using Sabouraud dextrose agar medium. Morphological features and DNA sequencing methods
were adopted to identify and confirm the fungal species. The study area under investigation shown presence of Aspergillus terreus,
Aspergillus oryzae, Aspergillus glaucus, and Syncephalastrum racemosum in the stored'grains It was found that the mycoflora of
stored grains predominantly consisted of ubiquitous mould genera Aspcrgzllus where as Syncephalastrum racemosum was found

in lesscr extent and infrequently.
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India is a world leader in the productlon of food grains and
protection of grain in storage in bags or bulk is important
to assure food security. Losses of stored grain worldwide are
in the range of 5-10% or about 20 million tones a year with
insects and molds, and can exceed to more than 50% if one has
to include losses due to rodents and birds. Maintaining qual-
ity and integrity of food grains in storage is essential. Despite
advances in science, protection losses do occur to this day.
The storage fungi damage the grains in several ways; they
reduce the germinability, produce undesirable odor and kernel
discoloration, decrease the food value and also produce toxins
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injurious to the health of consumers. The mycoflora of stored
wheat grains predominantly consisted of ubiquitous mould
genera Aspergillus, Alternaria, Cladosporium, Fusarium,
Mucor, Rhizopus and Penicillium possibly because of their
omnipresence, capacity to grow on all possible substrates and
a wide range of temperature and hamidity. The grain losses
found in quantity and quality; can be in the form of depletion
in seed viability, hardness, color, size and shape, grain weight
and various biochemical parameters viz., protcin, carbohydrate
and vitamins under post harvest storages. Fungal infestation is
the major factor of stored grain spoilage. The post harvest loss
of wheat grain has been found to be highest during storage.
Stored grains can have losses in both quantity and quality.
Losses occur when the grain is attacked by microorganisms
and other organisms including insects, mites, rodents and birds
(Magan et al., 2003; Nectirajan et al., 2007; Mathew et al.,

2010).
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Myvotoxigenic moulds produce mycotoxins, which are sec-
ondary metabolites frequently, produced in grain crops, cere-
als, pulses, dried fruits, leeds, nuts and other commodilies.
Although a wide variely ol moulds is known Lo produce myco-
toxins, only a few genera, Aspergillus, Penicillium, Fusarium,
Alternaria and Cleviceps are considered important in [oods.
Mycotoxins are metabolites from moulds that are toxic to
humans and domestic animals associated with food, animal
feeds including wild birds and raw materials. '

MAT - ALS AND METHODS

a) Collection of stored grain samples infected
with fungal species:

The samples of stored grains (S1 to S5 } including cereals,
pulses, rice; wheat etc infected with fungal strains were col-
lected from storage containers and godowns of Chopda, Amal-
ner, Yawal, Bhusawal of Jalgaon district and in the city of
Jalgaon (Figure 1). The collected samples were put into sterile
polythene bags and seal properly. Samples were brought into
labaratory for further processing as per the methods described
by Fente ef al. (2001) and Sekar et al. (2008).

b) Processing of stored grains for isolation .of §
fungal strain by dilution method:

The infected stored grains samples were brought.in to labo-
ratory under aseptic condition where they were screened
(beforc washing and after washing with water) for their
associated fungal flora. Ten grams of grain samples: were
aseptically weighed and transferred separately to 250 ml
sterilc flask containing 100 ml of sterilized water. and 10g
of sterilized sand (a dlspersmg agent] The flasks were then.
shaken for thirty minutes on a rotary shaker. After the foam
developed had subsided, smal dllutlons were done for the

original solution.
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c) Isolation of fungal strain by spreading
method:

Triplicale plates of each dilulion were made by pipetting out
1 ml solution from flask to sterilized petridishes containing
20 ml Sabouraud dextrose agar (SDA} medium and strepto-
mycin (0.70 gm/liter) o inhibit bacterial growth. The dishes
were gently swirled to disperse the spores uniformly and after
the medium had solidified, the SDA plates (SDA 1 to 5) were
incubated at 25 10C for 5 days. Each set of experiment had a
control to differentiate the laboratory contaminants from the
microflora actually associated with the sample.

d) Isolation of fungal strain by streak method

After first screening by spread plate method, each colony of
fungus was picked up and transferred to separate SDA plate to

obtain pure culture (Figure 3).

E) Identification of fungal strain by
morphotaxo-nomy and DNA sequencing:

Isolates of five fungal cultures (SDA 1 to 5) isolates were iden-
tified by Mycology Division of Agharkar Research Institute,

_~Pune based on. the morphotaxonomy and DNA sequencing.

Morphology characterization of fungal species was done by
microscopic observations and their genetic characterization

.. was done by DNA sequencings and comparing with genetic

database using BLASTN programme. Four different fungal

species were identified from stored grains collected from con-
¢ tainers and godowns of Chopda, Amalner, Yawal, Bhusawal of

Jalgaon district and in the city of Jalgaon (Table1).

Mycoflora of the study area comprising Aspergillus ter-
reus, Aspergillus oryzae. Aspergillus glaucus.and Svncepha-
lastrum racemosum has shown distinct morphological features

s1 82

e e o
Pk A o ,'.,( R
‘._].; .‘i:‘ih"?f ¢ Ma rm : o . 1 g‘.rl,f':,

AMthm f

“lalodo, .

FIGURE 1: Infected stored grai ns samples collected from study arca.
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TABLE 1: Fungal species identified on the basis of morphological

features and DNA sequencing,

- S. No. Culture Code

No.

Fungal species identified

41 SDA |
SDA 2
SDA 3
SDA 4
SDA 5

DS W N

Aspergillus terreus Thom

Aspergillus oryrue (Ahlburg) Cohn,
Aspergillus glaucus

Syncephalastrum racemosum Cohin: Sehrit

Aspergillus aryzae (Ahlburg) Cohn,

SDAS

(Figure 4). It was noted from the results that fungal species in
SDA 2 and SDA 5 were identified as Aspergillus oryzae . It was
also noted that the mycoflora of stored wheat grains sampled
from study area predominantly consisted of ubiquitous mould
genera Aspergillus where as Syncephalastrum racemosum was
found in lesser extent and was infrequent.

Fungi are widely distributed in nature, grow over an
extremely wide range of nutrients, temperature, pH, etc. and
contaminate food products by many ways. Most of the fungi
are toxigenic in nature, and those non-toxigenic species may
impart a mouldy odour and taste during long storage. They are

FIGURE 3: Colonics of fungal specics developed on SDArplzlllcs.

considered a major factor in the spoilage of foodstufTs, lead-
ing to great cconomic loss and a major public health hazard
throughout the world by producing a wide variety of mycotox-
ins (U.S. Dept of Agriculture, 2003).

Mathew et al., (2010) reported ten fungal specics belong-
ing to seven different genera viz., Aspergillus, Alternaria,
Cladosporium, Fusarium and Penicillium of the Phylum
Ascomycota; Mucor and Rhizopus of the Phylum Zygomycota
arc associated with wheat grains. They also noted that fre-
quency of Aspergillus niger, A, fumigatus and Alternaria alter-
nate was higher (33.76 to 40,34%) than the other fungal species
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FIGURE 4: .Microphotographs of fungal species isolated from stored grain : L Aspergillus terreus
IL. Aspergillus oryzae 1L, Aspergillus glaucus & TV, Syncephalasirum racemosum.

identified. The frequency of A. Nigerwas was highest which is
quite alarming because this strain can produce aflatoxins. In
the present study, occurrence of Aspergillus species was found
in higher stored grains indicating the resemblance with results
of previous workers (Magan, ¢t al., 2003; Malaker ¢t al., 2008;
Mathew ¢t al., 2010). Amongst the mycoflora associated with
stored grains, Aspergillus is known to produce mycoloxins
that deteriorate the quality of stored grains; it becomes quite
essential to protect the stored grains from fungal infection by
undertaking necessary steps to prevent qualitative and quanti-
tative losses of stored grains.
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