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ABSTRACT

The response of F.moniliforme towards, different varieties of sorghum
and maize for infestation and fumonisins production was investigated. In
local variety of sorghum phenol content increased to 0.62mg/g in the in-
fested seedsfollowed by 0.38mg/g to 0.81mg/gin CSH6. Increased reduc-
ing sugarsin infested seeds was observed in local yellow variety (272mg/
). Free amino acids content decreased however the degree of decrease
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varied with variety. High amounts of fumonisins was recorded in local
yellow sorghum variety (0.73ug/ml). Increasein total phenolswasmorein
white maize variety (0.38 to 0.90mg/q), free fatty acids was maximumin
whitevariety (0.31to 0.83). Kargil variety supported with low amountson
fumonisins (0.38ug/ml). A careful consideration hasto be madein select-

ing a seed variety for cultivation.

INTRODUCTION

Thenatura contamination of agricultura commodi-
tiesby fusaria toxinsin India, may befairly higher be-
cause of socio economic conditions, unhygienic and
outdated storage practices, prevad ence of unfavourable
environmenta conditionsthrough mgor part of theyear.
In addition to these conditions, periodic cyclones ag-
gravatethe problem™. Theenvironment isreported to
play avitd rolein keeping conditionsof different agri-
cultura commoditiesduring storage. Fungd infetation
isreported to bedirectly proportiona to moisture con-
tent of the seed. Water activity infood commodity is
reported to have S gnificant influence onthe activity of
microorganisms. Similarly temperatureand relative hu-
midity of storage place are a so reported to influence
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thestored grains.

Maize and sorghum are most frequently infected
with Fusariummoniliformeacosmopolitan fungusthat
growswel |l saprophytically and surviveseffectively in
liveasymmetric kernels. Emoniliformehasbeen shown
to produceagroup of mycotoxinscalled fuminosing?.
Fuminos nsarefound to occur natura ly throughout the
worldinmaizeand have been associated with different
human and animal diseases®. Fumonisin B1 hasbeen
found to bestable at low temperaturesbut degrades at
higher temperaturesand chemicad trestment. Fumonisin
B, the major mycotoxin produced by F.moniliforme
has been found to occur in Indian mai ze and sorghum.
Rain damazed maizeand sorghum containing fuminosin
B, has been shown to cause food borne disease out-
bresksin humang?
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Figurel: Sructureof fumonisin B,

Exploitation of geneticresourceisbeing advocated
by severd workersto control thefungal infestation and
mycotoxin productionindifferent crop plants. Nagargan
and bhat™®, bilgrami et a.[¢ have attempted to select a
maizevariety, whichisres stant to aflatoxin. However
there are no such studieswith theincidence and pro-
duction of fumonisinsby F.moniliforme. Henceit was
cons dered worthwhileto screen different crop varities
grown inAndhra Pradesh agai nst the proliferation of
mycotoxigenic fusaria. Thepresent investigation was
undertaken to examinethe response of F.moniliforme
towards, different varieties of sorghum and maizefor
infestation and fumonisinsproduction.

MATERIALSAND METHODS

Chemicalsand microorganisms

All chemica sand mediaused inthe present inves-
tigation areprocured at thehighest purity availablefrom
Himedia, Mumbai, India

Fusarium moliliforme MRC 826 was was pro-
cured from Fusariumresearch centre coll ection (Penn-
gylvaniaState University, University Park, South Af-
rica). Stock cultureswere maintained on potato dex-
troseagar dantsat 4°C and subcultured for every three
months.

Seed material

Seadsof MaizevarietieslikeLocd red, Kargil, Pio-
neer, Bio seed, Whiteand sorghum varietieslikeLocal,
CSH1, CSH6, CSV1, Swarna, CSV4 and Local yel-
low were collected from different fields of Andhra
Pradesh. 100g of sterilized Seeds were treated with
sporesugpens on of Fmaliformein250ml conicd flasks
andincubated for 21 days under |aboratory conditions.

Quantitativeestimation of biochemicals

At the end of incubation period, biochemical
changesin seedswith respect to proteind”, freeamino
acids®, freefatty acidg®, reducing sugard*® were esti-
mated.

Qualitative and quantitative estimation of
fumonisins

At theend of incubation period the seedswerelight
heated and extracted with water: acetonitrile (100:50).
Thefiltratewas extracted twicewith 100ml of chloro-
form. The combined extractswerethen passed through
anhydrousNa, SO, bed to remove moisture and evapo-
rated to drynessand redissolved in 1ml of chloroform
and spotted on the plates and developed in water:
Methanol (1:3) mixture. The plates thus devel oped
weresprayed with p-anisaldehyde (0.2%in ethanol) and
heated at 120°C until color devel oped. Fumonisins
appeared as brown col oured spots. Fumonisinswere
estimated quantitatively as suggested by sydenham(*Y,

RESULTSAND DISCUSSION

Theresponse of F.moniliformetowards, different
varietiesof sorghum and maize collected fromAndhra
Pradesn for infestation, biochemica composition and
fumonisin production wasinvestigated and theresults
aretabulatedin TABLE 1 and 2.

Significant increasein the phenol content wasob-
served intheinfested seedscompared to hed thy seeds.
How ever the degree of accumilation of phenolsvaried
withthevariety (TABLE 1). Inloca variety phenol con-
tentincreased to 0.62mg/g in theinfested seedswith
0.40mg/ginthe healthy seeds. Likewise phenol con-
centration increased from 0.38mg/g to 0.81mg/gin
CSH6 variety followed by Local variety where phenol
content increased from 0.54 to 0.68mg/g. Reducing
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TABLE 1: Biochemical changesand fumonisinsproduction
by F. moniliformein different varietiesof sorghum

TABLE 2: Biochemical changesand fumonisinsproduction

by F. moniliformein different varietiesof maize

Seed Proteins R.S Phenols F.AA F.F.A Fumonisins
variety  (mg/g) (mg/g) (mg/g) (mg/g) (mg/100g)  (ug/ml)
H 46 158 040 061 0.62
Local
I 49 191 062 0.4 0.69 0.72
H 58 2100 061 082 0.41
CSH1
I 57 258 064 048 0.54 0.59
H 60 220 038 092 0.38
CSH6
I 58 240 081 068 0.72 0.60
H 53 216 071 152 0.34
csv1
I 51 224 092 038 0.81 0.72
H 64 281 096 054 0.39
Swarna
I 60 298 010 022 0.42 0.69
H 58 240 058 058 0.43
csv4
I 53 260 079 028 0.68 0.59
loca H 61 230 054 049 0.38
yellow | 59 272 068 0.38 0.54 0.73

H = Healthy seeds, | = Infected seeds, R.S. = Reducing sugars;
F.A.A = Free amino acids, F.F.A. = Freefatty acids

sugar contentincreased inal theseed varidiesinfested
inthe present study. Maximum reducing sugarsinin-
fested seeds was observed in local yellow variety
(272mg/g) and margind inlocd variety (191mg/g). To-
tal proteinsincreased only inloca variety from46mg/g
to49mg/gininfested seeds. Freeamino acids content
decreased duetotheinfestation of F.moniliforme, how-
ever the degree of decrease varied with the variety.
M aximum decreasewasrecorded in CSV 1 and mini-
mumin CSH6. Increaseof freefatty acidswasrecorded
inall seed varietiesinfested by Fmoniliforme.

High amountsof fuminosinswasrecordedinloca
yellow variety (0.73ug/ml). CSV1andlocal red vari-
ety supported almost same amount of fumonisins
(0.72ug/ml), while CSH1 (0.59ug/ml) and CSV4
(0.59ug/ml) wererespons blefor inhibition of fuminosins
elaborationtoasignificant level. Rest of thevarieties
supported thefuminosinsproductionto anintermediate
degree. F.moniliforme has been shown to produce a
group of mycotoxinscaled fuminosing?. Considerable
changes have been noticed inthelevel of biochemical
congtituentsinall theinfested sorghum varieties under
present study which coincidewith theearlier findingsof
King and Scott™@who reported that F.moniliformehas
been found to be strongly under genetic control.

Protein content of maizelocal variety and pioneer

Seed Proteins R.S Phenols FAAA  F.F.A Fumonisins
variety  (mg/g) (mg/g) (mg/g) (mg/g) (mg/100g) (ug/ml)
Local H 480 170 0.80 084 0.59 -
Red I 510 230 112 0.23 0.62 0.81
H 610 220 0.58 151 0.39
Kargil
I 59.0 320 0.81 0.42 0.61 0.38
H 68.0 301 0.61 1.50 0.38
Pioneer
I 830 295 1.05 1.15 041 0.80
H 630 280 0.51 131 0.37
Bio-seed
I 59.2 138 0.84 1.05 0.53 0.71
58.0 142 0.38 1.20 0.31
White
53.0 231 0.90 092 0.83 0.84

H = Healthy seeds, | = Infected seeds, R.S. = Reducing sugars,
F.A.A = Free amino acids, F.F.A. = Freefatty acids

variety increased dueto Fmoniliformeinfestation, while
inother varietiesonly margina decreaseintota protein
content was recorded (TABLE 2). Reducing sugars
increased dueto theinfestation of Fmoniliforme. How-
ever, degreeof increase varied with the variety. Total
phenol sincreased under theinfluence of F.moniliforme.
Increaseintotda phenolswasmoreinwhitevariety (0.38
to 0.90mg/g) followed by pioneer variety (0.61 to
1.05mg/g). Considerableincrease of phenolswasa so
observed in Locd red variety with 0.80mg/gto 1.12mg/
0). Theincrease of phenols may be attributed to the
defencereaction of host against theinfecting fungus.
Increaseinfreefatty acidswasonly margina in pioneer
variety from 0.38t0 0.41mg/gwhileit wasmaximumin
whitevariety (0.31t00.83). Rest of the varieties showed
changesintota phenolsto anintermediate degree. Free
amino acidsdecreased considerably dueto theinfesta-
tion of FEmoniliforme. The decreasewasminimumin
bioseed variety (1.31to 1.05mg/g), whileit wasmore
sgnificantinKargil variety (1.51t00.42mg/g). Rest of
thevarieties showed intermediate level of changein
FAA. Paraléd to thisstudy KrishnaReddy and Reddy
haverecorded response of different cultivarsof maize
towardsinfestation of Penicilliumgriseofulvumand
cyclopiazonic acid production3,

Whitevariety followed by local red variety sup-
ported comparatively high amount of fumonisins pro-
ductionwith 0.84 and 0.81ug/ml respectively. Kargil
variety supported with low amounts on fumonisins
0.38ug/ml. A consderablevariation existsinfuminosin
productionin maize varietiesgrown in different geo-
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graphiclocations. Inthepresentinvestigationtoo dl the
mai ze seed vari eties supported fuminosins production,
however amount of fuminosin production varied.
Critical perusal of TABLE 1 and 2 reved sthat the
resistancetowards F.moniliformeinfestation variedin
different varieties. For instance, CSH1and CSV4 va
rieties of sorghum wereresistant to Fmoniliformein-
festation and fumonisinsproduction, whileloca yelow
variety supported maximumamount of fumonisinspro-
duction. Priyadarshini and Tul pul€“ have attempted
to sdect amaizevariety, which isresistant to afl atoxin.
Inthe present investigation Kargil variety which sup-
portslow amounts of fumonisins (0.38ug/ml) can be
considered asresistant variety. White variety was sus-
ceptibletoinfestation of F.moniliformeand supported
maximum amount of fuminosins production. Thusa
careful consideration hasto be made to control dis-
easesinthefidd and infestation and mycotoxin el abo-
rationin storageand selecting avariety for cultivation.
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