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ABSTRACT

Four pulses red gram, black gram, green gram andsurare taken as sample to study Fungi isolattmwe know these
are the pulses widely uses in India. Natural metbbdbservation the technique of preservation dégaiat the homes of
farmers has observed and the same method has dgplistorage of pulses. For storage jute and gy bags and clay
jars are used to observe the growth of ten typegifwwhich commonly grows on pulses like Aspergglogger, and flavus,
Fusarium sp (1), Penicillicum sp, Cladosporium &), Microsporium sp, Sarcinella sp and Aspergiles Majority
number of fungi in green and black gram. The d#fértechniques of pulses preservation has showlea ndication
depend on the method of preservation. Enzymatiayass isolated fungi are carried out. All Asperggl sp. produce

amylase, cellulase and gelatinase enzyme.

KEYWORDS: Fungi, Storage, Pulses, Enzymatic Assay, Methothtlen

Article History
Received: 24 Jan 2021 | Revised: 27 Jan 2021 | Accepted: 05 Feb 2021

INTRODUCTION

A wide range of pulses grow throughout India which the richest sources of protein. Our countitésleading country
in its cultivation with an area of 26 to 27 percehthe world’s pulses production and as well as lifggest consumption
and a largest importer of it with 34.67 percenttted global food usage (FAOSTAT 2008). Naturallyréhare several
enemies to storage food throughout the world. di$s in the case of the pulses too. We can coraectmclusion on it that
is there are threats while storage like fungi, étserats and mites. These can damage a considesabtce of the stored
food which results in failing germination of theeseor unable to use it as dietary one. In seveaks a very few
improvements in storage methods have already lead gesults and optimise the loss or reduce théaggo but good

preservative techniques mixing with good hygiergecmate drying and all the safety measures mayefiettive in

storage losses. There are several ways of progelctial storage products (Wageningen 2004).

Fungi are extensively distributed in the naturewgeverywhere of the majority of the nutrients, pamrature, pH,
etc. And it communicates in several other way$eofood products. A great economic loss and speitdgublic health is
due to fungi in food products because of mycotoginsivedi et al., 1984). These are produced by rtgxigenic moulds.
These are secondary metabolites commonly producegdain crops, cereals, pulses, dried fruits, feadd nuts. Several

variety of moulds produce mycotoxins, only a fekeliAspergillus, Penicillicum, Fusarium, Alternagad Cleviceps are
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16 E. Rajender Reddy

considered prominent in foods. Mould’s metabolitge mycotoxins. These are toxic to human and ddaenasimals

which are associated with food, animal feeds inclgavild birds and raw materials (Moss et al., 2002
RESEARCH METHOD

For this study a case study has take by visitiegféinmers’ houses who store pulses by applyingifft techniques with
natural methods amalgamation. The select four pudse stored in three different types of storaggshba some of the
cases storage pattern also affect preservationlsép. These four pulses are stored in jute, pehghand clay jar for a

period of three months then isolate fungi.
Isolation and Identification of Fungi from Pulses

A method of Serial Dilution Method is happen by twethod direct shake and crushed method of fousesu(Green
gram, Black gram, Red gram and Massor). The stddfurmgal microscopic in the laboratory slides amegared in
different types of staining according to the fusgiiature. After incubation specific colonies arerded by identifying.
The cultures are identified with the help of a no&copic (Colonial Morphology, Texture, Colour, Seapiameter and
colony appearance) and microscopic characters smaeng fruiting body, spore size, growth ratdngbhae, septation in
mycelium, presence of specific reproductive striegushape and structure of conidia and presens&enfe mycelium.
Lactophenol cotton blue mounting are used for sitngi fungi. Pure cultures of fungi isolates arentifeed with the help of
literature (Chupp, 1953, Barnett and Hunter, 1999).

ENZYME ASSAY
Amylase, Cellulase and Gelatinase production Entigndegsay are done with the isolated fungi.
Amylase Production Test

Melt the starch agar medium, cool to 164and pour into Petri dishes of sterile and allowwisolidify. Label each of the
starch agar plate with me of inoculated organismsinty sterile technique and make a single strea&ulation of each
organism into its centre to the labelled plateubate the bacterial inoculated plates for two dd@sHours) at 98.8F and
fungal inoculated plates for three to four day¥ &t F in inverted position. Clean the surface of thetgs with iodine

solution with a dropper for half minute exactlydaoff the excess iodine solution.
Test of Cellulose Production

Culture Medium Colony on autoclave cooled at plusninus of 104 F into sterile Petri plates, then allow the mediom
solidify. Label the plates all with the organismitmculate appropriately labelled plates with tlespective organism.
Incubate inoculated plates at’d5 in inverted position for 48 to 120 hours. Pouartbe plates with one percent aqueous

solution of hexadecyltrimethyl ammonium bromide.
Gelatinase Production

Melt the gelatin-agar medium, cool to £&4to 113 F, pour into four sterile Petri dishes (15 M) aibw in solidifying.

Label all the nutrients gelatin deep tubes andtigetmar medium plates with the name bacteriahigoto inoculate. Using
the loop of inoculation make a stab inoculatiotnufves of each culture into its appropriate labetledp tube of nutrient
gelatin. A deep uninoculated tube is used as a@omake a single streak inoculation from eachura into appropriate

labelled Petri plate across the surface of the umedincubate all the inoculated, uninoculated deee and plates at 98.6
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F for four to seven days. After incubation, plabe tubes into a refrigerator at 39R for fifteen minutes. Pour on
incubated agar plates with mercuric chloride solutind allow the plates to stand five to ten misute

Table 1: Isolated Fungi in Pulses

1. Jute Bag 10 5 6 7
2. Polythene Bag 3 4 3 2
3. Clay Jar 5 8 9 4
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Chart 1: Types of Isolated Fungi in Pulses.
Data Analysis

¢ Fungi Isolation from Pulses:Fungi isolation from pulses Black gram (9), Greeang (8), Red gram (10), and

Massor (6) has shown in table 1

¢ Types of Fungi Isolated from PulsesTypes of fungi are isolated in Black gram (9), Grggeam (8), Red gram
(10), and Massor (5)

Table 2: Types of Fungi Isolated in Pulses

1. Green Gram 10
2. Black Gram 9
3. Red Gram 9
4. Massor 6

« Total number of fungi isolated from pulses in diffeent condition: Majority of fungi are isolated in black gram
and green gram. In different condition jute bagvel@large number of fungi and in polythene shovowelst
fungi infection. In black, green and red grams araksor (), () () and (). a very high consid&ramount of

fungi are isolated from jute bag.

Table 3: Total Number of Fungi Isolated from Pulsesn Different Condition

1 Green Gram 11 4 10
2 Black Gram 10 3 9
3 Red Gram 10 4 10
4 Massor 11 3 8
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Black Gram: Black Gram has stored in three conditions by tvathods and fungi isolated in two medium (PDA
and Sabourd) are shown in table 5.

Jute bag: Jute badhspergillus niger, Aspergillus flavus (2), Fusarigm (1)andPenicillicum sp. g found.

Table 4

1. Aspergillus flavug  Aspergillus flavus - Aspehad flavus
2 Fusarium sp. - - Fusarium sp.
3. Penicillium sp. - - Penicillium sp.

Table 5: Jute Bag

1. Aspergillus flavus Aspergillus flavus - Aspetgd flavus
2 Fusarium sp. - - Fusarium sp.
3. Penicillium sp. - - Penicillium sp.

Polythene 8 Aspergillus flavus, Aspergillus niger are foundclay jar containing black gram and green gram.

Table 6: Polythene

1. Aspergillus flavus Aspergillus flavus Aspergillus flavus

Clay Jar: Aspergillus sp., Aspergillus flavus, Fusarium gpspergillus niger, Pencillium smnd Aspergillus
ustus are founéh Clay containing black gram.

Table 7: Clay Jar

Aspergillus flavus Aspergillus flavus Aspergillus flavus Aspergillus flavus

- Aspergillus niger Aspergillus niger Fusarium sp.

- Penicillium sp. Fusarium sp. Aspergillus ustus

APlwWwin|F

- - - Aspergillus flavus

Clay Jar: Aspergillus sp., Aspergillus flavus, Fusarium gpspergillus niger, Pencillium smnd Aspergillus
ustus are founih Clay containing green gram.

Impact Factor (JCC): 6.3238 NAAS Rating 3.73
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Table 8: Clay Jar Green Gram

Aspergillus flavus

Aspergillus flavus

Aspergillus flavus

Aspergillus flavus

Aspergillus niger

Aspergillus niger

Fusarium sp.

Penicillium sp.

Fusarium sp.

Aspergillus ustus

APlwi NP

- Aspergillus niger

Red Gram: Red gram stored in three conditions by two mettayasfungi isolated in two mediums of PDA and
Sabourd.

Jute Bag: Red gram containing in jute bagpergillus sp., Aspergillus ustus, Fusarium spl @ladosporium sp.

Table 9: Jute Bag

Aspergillus sp. Aspergillus sp. Aspergillus ustus Aspergillus sp.

Cladosporium sp. Aspergillus niger - Cladosporium sp.

Fusarium sp. Fusarium sp. - Fusarium sp.

Alwin| P

- Aspergillus ustus - Aspergillus ustus

Polythene: The polythene bag containing red gram Aapergillus sp., Fusarium spndAspergillus niger are
found.

Table 10: Polythene

1. Aspergillus sp.

Fusarium sp. - Aspergillus niger

Clay Jar: The red gram in clay jar containifgspergillus sp, Fusarium sp. Aspergillus nigerd Cladosporium
spare found.

Table 11: Clay Jar

Aspergillus sp.

Cladosporium sp.

Cladosporium sp

Fusarium sp.

Fusarium sp.

Alwipnp P

Aspergillus ustus

Massor: Massor stored in three conditions by two methods famgi isolated in two medium of PDA and

Sabourd.
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Jute Bag: Massor in jute bag contaisspergillus sp., Fusarium sp. Sarcinella spmd Microsporium sp.are

found.

Table 12: Jute Bag

1. - Fusarium sp. Fusarium sp. Fusarium sp.
2 - Aspergillus ustus - Aspergillus ustus
3. - Microsporium sp - Microsporium sp
4, - Sarcinella sp. - Sarcinella sp.

Polythene:In Massor containing in polytheespergillus ustus, Fusarium sp. are found.

Table 13: Polythene Bag

1. - Fusarium sp. Fusarium sp. Fusarium sp.

Clay Jar: Massor which is in clay jar containdépergillus sp., Fusarium sp., Sarcinella smdMicrosporium

sp.are found.

Table 14: Clay Jar

1. Aspergillus sp - Fusarium sp Sarcinella sp
2. Microsporium sp
ENZYMATIC ASSAY

Isolated Fungi Enzymatic Assay is carried out. Adpergillus spproduce the amylase, cellulase and gelatinase eszym
Except Fusarium sp.and Sarcinella sp. all show positive result with amylase producti&xcept Fusarium sp.and
Sarcinella sp.all show a positive result with amylase producti&mxceptFusarium sp.all other species show positive
result for cellulase enzyme production. All specg®w negative results Other th&sparigius sp. with gelatinase

production.
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Table 15: Enzymatic Assay on Isolated Fungi

S. No Isolate Fungi Amylase Enzyme Assay
Cellulose Gelatinase
1. Aspergillus niger + + +
2. Aspergillus flavus + + +
3. Fusarium sp + - +
4. Penicillum sp + + +
5. Aspergillus ustus + + +
6. Cladosporium sp + + -
7. Microsporium sp + + -
8. Sarcinella sp - + -
9. Aspergillus sp + + +

Ten different types of Fungi are found in storedsesi like the species @&spergillus, Fusarium, Penicillium,
Cladosporium, MicrosporiurandSarcinella.Most of the fungi from Black, Green and Red Gramesisolated in different

stored conditions. It is mostly eliminated in pblghe and its rate more in jute bag when we comgxaeh other.

Most of the farmers throughout India are using biagstore the pulses with using any chemical comgetfor
the storage (Diope, 1996). The study has carrietbonpulses which are stored in different condisiolt is found in the
observation of the study that the Jute bag and falalgas impact on the storage quality of the puls® most of the cases
it is found post harvest there is a threat to toeirsg crop in the form of fungi, termites, rat$c.ehere these techniques
helped to know how to protect pulses from taxinandangi. The case has revealed better to clay gad jute bags
polythene bags are most efficient in isolation wfidi in pulses. Spoilage is the common incidenpuises by fungi but

with available techniques we can protect it maximum

Before harvest fungi threat is very least, but iajanty of the storage food it has disastrous éffat not only
seed but also on food and health of living beingg&ctvconsume it. We know very well how contaminatazcurs through
small quantities of spores contaminating the gesnit is going into storage from the harvest indtimg and storage

equipment or from spores already present in stostigetures (IRRI, 2006).

Aspergillus nigelis commonly associated with all the pulses wifinegiuency of 3-48 % since its distribution of
the world wide it is a commonly found one all owke world in the pulsesAlternaria toxins havebeen detected
infrequently in grains (Andrews, 1986; Champ ef 4891; Cheikowski and Visconti, 1992). Wi€ludosporiumspp.,
Alternuriacan cause discolouration of the grains by theimdbat presence on the grain, called black (soagdh. And
other spp. also play a key role in spoilage of gaifthat show a clear impact on their quality oriaat level of pulses. In
India pulses are eat as a main dietary food sathimstudy show that storage of pulses in JuteamagClay Jar are impact

on decreasing the concentration of protein, taabchydrate and fatty acid due fungi abundant.
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