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ABSTRACT

Two fungicides and eight different plant deriveld @iere examined against 8 seed borne fungi namslyergillus
flavus, A. niger, A. terreus, A. oryzae, A. fumigatFusarium moniliforme, F. solani and Penicillissp.isolated
from maize grains. Antifungal activity was testedRDA medium using well diffusion method. The pthantved oil
exhibited varying degrees of inhibition activitya@gst the fungi. Oils of Nutmeg, Eucalyptus, Cinnarand Clove
showed maximum antifungal activity against all #ight fungal species. Oils of Neem, Sesame, Poragan
Negundo did not exhibit any antifungal activity. Mdazebinhibited mycelial growth of all the test dun
significantly. Bavistin also inhibited all the tdaingi except F. solani and Penicillium sp.
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INTRODUCTION

Fungal deterioration of stored seeds and grairgs dhronic problem in the Indian storage system lieezaf the
tropical hot and humid climate. Fungi are significdestroyers of foodstuffs and grains during gieraendering
them unfit for human consumption by retarding tmeitritive value and often by producing mycotoxihs2].

More than 25% of the world cereals are contaminaiigtd known mycotoxins and more than 300 fungalabetites

are reported to be toxic to man and animals [3]e Thain toxic effects are carcinogenicity, genotibyjc
teratogenicity, nephrotoxicity, hepatotoxicity, reguctive disorders and immuno-suppression [4,%rEthough
effective and efficient control of seed borne fungh be achieved by the use of synthetic chemicaji€ides, the
same cannot be applied to grains for reasons ticlstoxicity [6,7,8]. Thus, there is a need &arch alternative
approaches to store cereal grains for human cortsamhat are eco-friendly and not capital inte@esiSpices and
essential oils have been reported to have antimi@raactivity and some also to inhibit aflatoxinrrimation

[9,10,11,12].

The aim of this study was to assess the antifuag@ity of some chemicals and selected plant @efrioils against
seed borne fungi of maize.
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MATERIALS AND METHODS

Isolation and Identification of Fungi:

To isolate the important seed borne fungi assatiafth Maize grains, the samples were plated omtBddextrose
Agar (PDA), Malt Extract Agar (MEA), Martin’s Rosgengal Agar and SBM (Standard blotter method) [($3.
pure cultures of these fungi were maintained on Pe&lium, which served as the test fungi for antialractivity
assay.

List of investigated chemicals and plant derived ¢s.

Eight plant derived oils (Pongam,Sesame,Nutmegn&iron, Clove, Eucalyptus, Neem and Negundo) and two
commercially used chemicals;Bavistinand Mancozebevebtained from the market. Different concentirai¢0.1,

0.2, 0.3, 0.4 and 0.5%) for Bavistin and Mancoze&senused for investigation of antifungal activithile the oils
were used as received from the market.

Antifungal activity assay:

Antifungal activity assay was carried out by agatiwliffusion method [14].With sterile cork boref size 5mm. 48
hours old cultures grown on potato dextrose agBA(jRvere used for preparing spore suspension focufation.
0.1 ml of test fungal spore suspension was spraastayile agar plates. Appropriate wells were madeagar plate
by using cork borer and 50 pl of test oil and fuidg of different concentrations were loaded. Rlatere sealed
with cling film and kept for pre-incubation for 3@in in refrigerator and then were incubated foragslat room
temperature (Z&). The antifungal activity was evaluated by memsurzone of inhibition of fungal growth
surrounding the well with test oil/chemical. Thegpexment was carried out in 5 replicates.

RESULTS AND DISCUSSION

Many reports have been documented for the antimialoactivity of essential oils and plant extracts
[15,16,17,18].Plant oils have been reported tcedifit degrees of antifungal activity against speofedspergillus,
the most common storage fungus [19,20].

The present study to evaluate antifungal activityhe eight different plant derived oils and twookm antifungal
synthetic chemicals available in market were tesigainst the eight fungal specigspergillus flavus, A.niger, A.
terreus A. oryzae, A. fumigatud~usarium moniliforme., F. solani, Penicillium spolated from maize grains. The
results revealed that Bavistin, Mancozeb and sdtfeecoils tested exhibited different degrees difangal activity
against different seed borne fungi of maize.

Table 1 - Antifungal activity of plant derived oils against seed borne fungi.

ZONE OF INHIBITION in mm

Name of oi A.oryzae | A.flawus | A.niger | A.fumigatus | A. terreus | F. moniliforme | F. solani | Penicillium sp.
Control 0 0 0 0 0 0 0
Eucalyptus 215 16 19 12 12 15 19 0
Clove 59 21 43.5 33 53.5 38.5 44 0
Cinnamon 38 39 225 49 59 41 67.5 44
Nutmeg 24 36 20 27 41.5 19 15.5 32
Neem 0 0 0 0 0 0 0 0
Nirgudi 0 0 0 0 0 0 0 0
Karanj 0 0 0 0 0 0 0 0
Sesame 0 0 0 0 0 0 0 0

* Values are mean of 5 replicates

The antifungal activities of eight plant derivedsaibtained by the well diffusion method are showiable 1. The
results indicated that only four oils exhibitedfdient degrees of antifungal activities againsddeerne fungi of
maize.

Cinnamon oil and nutmeg oil showed significant bitury effect on fungal growth against all test gunCinnamon
oil was more effective antifungal agent than nutnodgagainstF. solani, followed by A. terreus, A. fumigatus,
Penicillium sp., F. moniliforme, A. flavus, A. cagandA. niger.With nutmeg oil zone of inhibition was maximum
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againstA. terreus subsequently followed bw. flavus, Penicillium sp., A. fumigatus, A. oryz#e niger,F.
moniliforme andF. solani.

Table 2 - Antifungal activity of fungicides againstseed borne fungi

ZONE OF INHIBITION in mm
concentrationin % | A.oryzae | A.flavus | A. niger | A.fumigatus | A.terreus | F. moniliforme | F.solani | Penicillium sp.
Ba| Ma | Ba| Ma | Ba| Ma Ba Ma Ba| Ma Ba Ma Ba| Ma Ba Ma
Control 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0
0.10% 12 0 13 100 19 O. 23 14 19 11 0)9 09 0 0 0 0
0.20% 20 0 14| 10, 22 09 2§ 16 42 13 10 1D 0 14 0 0
0.30% 22 0 15| 13] 24 Ad 26 17 42 15 11 1p 0 15 0 10
0.40% 23| 11| 16| 14 24 1q 26 2( 23 16 1B 18 0 16 0 12
0.50% 23| 13| 18 15 2 11 21 22 23 17 1p 1p 0 16 0 12
* Values are mean of 5 replicates Ba — Bavistin Ma — Mancozeb

Eucalyptus oil and clove oil showed activity agaials fungi excepPenicilliumsp. Among these two oils results of
clove oil were better than eucalyptus oil agairkfumgi. Eucalyptus oil exhibited maximum antifualgactivity
againstA. oryzaefollowed by A. nigeland F solani then by A. flavus, F. moniliforme, A. terreuand A.
fumigatusClove oilalso revealed larger zone of inhibitioragngt A. oryzaefollowed by A. terreus, F. solani, A.
niger, F. moniliforme, A. fumigatuendA. flavusOils of neem, Sesame, Pongam and Negundo did mhdbieany
antifungal activity against any of the test fungi.

Similar results with Cinnamon, Clove and Eucalyptils were obtained by Singh R.,[21] and Singh iRd Rai B.
[22] who reported high antifungal activity of oité Cinnamonmcyminum , C. martini, C. citrates, E. glok, C.
zeylanicum, Ocimum sanctustc.. Essential oil of Cinnamon, Peppermint, Basil, Oniga, Clove and thyme were
proved to cause total inhibition &, flavuson maize kernels [23].Monte-Belmont and M. Carv§g4], reported
use of essential oils @innamonmzeylanicurfior protection of stored maize grains agaifisflavus.The distilled
oil of C. zeylanicurshowed complete inhibition &spergillus[25,26].Verma et al. [27], reported that essé iz
of SyzygiumaromaticunCitruslimorandMenthapiperit@xhibited highest antifungal activity on the growtmiger.
Overall inhibition in mycelial growth was obsedverith all concentrations (0.1 to 0.5 %) of MandozBavistin
did not control growth of. solaniandPenicillium sp.but Aspergillus flavus, A. niger, A. terreudé\. oryzae, A.
fumigatus, F. moniliformaverecontrolled by Bavistin.As compared toBavistie fctivity was less with Mancozeb
(Table 2).

Efficacy of the oils when compared with two funglies such as Mancozeb and Bavistin revealed thaicdzab
inhibited mycelial growth of all the test fungi bahibition of mycelial growth by clove, cinnamondinutmeg oils
was much more than Mancozeb. Effective inhibitmihmycelial growth inA. fumigatus, A. terreusnd F.
moniliformewas significant by eucalyptus oil as compared &nkbzeb. Clove, cinnamon and nutmeg oil showed
large zones of inhibition against test fungi likeoryzae, A. flavus, A. fumigatus, A. terreus Bndhoniliformeas
compared to Bavistin. Bavistin could not controbgth of Penicillium sp.but it was controlled by cinnamon and
nutmeg oil.

CONCLUSION

In accordance with the earlier reports the resoftshe present work suggested that some esserilsacan be
applied as mold inhibitors to prevent growth ofig@nic fungi in stored food. Plant derived oils .v2innamon,
Clove, Eucalyptus and Nutmeg can be used as eféeatid promising fungal inhibitors to control fuhgdestation
during storage of grains as an ecofriendly managémiseed borne fungi. Seeds treated with fungieice unfit
for human consumption and animal feed whereas sedseated with above mentioned oils are non+daza for
human consumption and animal feed.
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