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INTRODUCTION

Banana(Musa paradisacal..) isanimportant com-
mercia fruit crop of India, accounting for about 37% of
thetotd fruit production and provideslivelihood security
tomillionsof people. The bananafruitsbeing succulent
areliableto damageand deterioration during harvesting,
transportation, marketing, storageand consumption, if
not properly handled. The deterioration mainly results
dueto physicd injuriesand enzymatic action by the at-
tack of microorganisms. Thereareseverd reportsof pod-
harvest diseases of banana from different coun-
trieg” 171938 Similarly Roy et d 1?8, Chandrd®, Rawal
and Summanwar?!, Jamauddin et a.®, Chitraand
Arun’® and Pawar and Papdiwal'® havereported sev-
era post-harvest diseases of bananafrom India.

Severd fungi associated with agricultural commodi-
tiesarereported to producevariety of biologically ac-
tive secondary metaboliteswhich are channelised to
animd and human systems, incitedifferent health haz-
ards and cause diseases known as mycotoxicoses.
Among thethousands of speciesof fungi, only about
100 belonging to genera Aspergillus, Fusariumand
Penicillium are known to produce mycotoxing?.
Though thereare severa reviewsof contamination of
variousfood commoditieg?20233+%8 only scattered re-
portsof mycotoxin contamination of either freshor dried
fruitsareavailabl€91014%37 However, littleor no such
reports on theincidence of mycotoxigenicfungi inrot-
ting fruits of banana are available from Warangal
(AndhraPradesh), India. Hence, inthe present investi-
gation fungal infected bananafruitswereanalysed for
the presenceof different mycotoxins.

MATERIALSAND METHODS

| solation of fungi

A regular survey of fruit godownsof wholesdeand
retall marketsof Warangd (A.P) wasundertaken during
Nov 2005 to Oct 2006 for studying the post-harvest
fungal diseasesof banana(Musa paradisiacal.) and
thediseased fruitswere collected separately in polythene
bagsto avoid contamination. |sol aionsweremadefrom
thejuncture of healthy and diseased regionson the pedl
of theinfected bananafruits. The diseased tissueswere
surfacederilized with 90% ethyl dcohol and transferred
aseptically toAsthanaand Hawker’smedium dants (59
glucose; 3.59 KNO,; 1.75 g KH,PO,; 0.75 g
MgS0,.7H,0; 15g agar-agar and 1000 ml of distilled
water).The pH of themedium was adjusted to 6.5 with
0.IN HCL or 0.1 N NaOH. Theinoculated dantswere
incubated at room temperature (28 + 2°C) for about 5-
6 days. Thefungd colonieswereisolated fromthethird
day until theseventh day andidentified by standard mono-
graphg31+2, Thefunguswas designated asapathogen
only after satisfying Koch’spostul ates. The percentage
of incidenceof individud fungi wasca culated usngthe
fallowingformula

No. of coloniesof a
speciesin all theplates
Total no. of coloniesof all
thesoeciesin all theplates

Percent incidence= x 100

Chemicals

Agar-agar, ethyl acetate, glucose and al other
chemicasof the highest available purity were obtained
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from Himedia, Mumbai, India.
| dentification of mycotoxins

The possibleproduction of mycotoxinsby some of
thefruit-rot fungi was assessed by employing Thin Layer
Chromatography (TLC). Thenaturaly infested and in-
ocul ated fruitswere homogeni zed and the mycotoxins
were extracted with chloroform/ethylacetate. Subse-
quently they were passed through Na,SO, (anhydrous)
bed to remove moisture and evaporated to dryness
before dissol ving in suitable sol vent mixturesand spot-

tingontothe TLC plates.

Themycotoxin extract was spotted on TLC plate
aongtheimaginary line (approximately 2 cm abovethe
bottom edge of the plate) by using microlitre syringe.
The spotted plateswere developed in asuitable sol-
vent by ascending chromatography.

Thetoxinswereidentified by spraying the plates
with different spray reagents (TABLE 1) and thecom-
pounds thus separated were identified based on the
color of thefluorescence of the spot and by the R, val-
ues, as compared with standards . The R, value was

TABLE 1: Detection of different mycotoxinsproduced by speciesof Aspergillus, Penicillium and Fusarium

Name of the mycotoxin Solvent system Spray Detection — Reference
reagent UV Visible

Aflatoxin (B, Bz, Gy, Gy) C:A(95:5) Blue and green Stack and Pohland (1975)
Ochratoxin A T:Ea:F(6:3:1) 1 Bright blue - Gimeno (1979)
Patulin T:Ea:F(6:3:1) - Yellow Subramanian (1982)
Sterigmatocystin C:M:A(1:1:1 1 Yellow -- Adye and Mateless (1964)
Citrinin T:Ea:F(6:3:1) 345 y, by, Ib Gorgt-Allman and Steyn (1979)
Cyclopiazonic acid T:Ea:F(6:3:1) 3,4,5,6 b, rb, br, p E%t&r)]avelu and Shanmugasuindaram
Ochratoxin A T:Ea:F(6:3:1) 457 .- b y, pb, - Piskorska and Jusckiewicz(1977)
Penitrem A C:M(97:3) 34,5 p,p g Gorst-Allman and Steyn (1979)
Deoxynivalenol (DON) C:M(97:3) 8,10,12 -, ch, bl Y, - Ramakrishna and Bhatt (1987)
Diacetoxy scirpenol (DAS) C:M(97:3) 10,11 Bg, - -, br Ramakrishna and Bhatt (1987)
Fusarenone - X C:M(97:3) 1 bl - Kamimuraet al. (1981)
Nivalenaol (NIV) C:M(97:3) 9,10,12 -, ch, bl Y, - Ramakrishna and Bhatt (1987)
T-2Toxin C:M(97:3) 10, 11 bg, - - p Ramakrishna and Bhatt (1987)
Zearalenone C:M(97:3) 34591012 -, -, - br,ch,bl br,do,lp,-,-bg Gorst-Allman and Steyn (1979)
Trichothecin C:M(98:2) 13 - Pink Rao et al. (1985)
Trichodermin C:M(98:2) 13 pink Rao et al. (1985)

Solvent systems: A = Acetone; C = Chloroform; F = Formic acid; Ea = Ethyl acetate; M = Methanol; T = Toluene

Spray reagents: 1= 20% AICI,; 2=,% Phenyl hydrazine hydrochloride: 3 = Ce((SO,), 1% in 6 N H,SO,; 4 = 2,4-DNP; 5 = FeCl, 3% in
ethanol; 6 = 1% p-dimethylaminobenzaldehyde in n-butanol and HCI fumes; 7 = Ammonia fumes; 8 = p-anisaldehyde; 9 = H,SO,
; 10= 20% H,SO,; 11 = Chromatropic acid; 12 = 50% H,SO, in methanol; 13 = Phloroglucinol

Detection colours : bl = Blue ; Ch = Charring; Y = Yellow ; bg = Blue green ;

br = Brown ; P = Purple ; do = Dark orange ; Ip = Light

purple ; by = Brown yellow ; b = Black; rb = Red brown; pb = Purple brown ; g = Grey ; bg = blue green

cdculated by usngtheformula

fo Distancetraveled by the compound
Distancetraveled by the solvent

RESULTSAND DISCUSSION

FromTABLE 2itisclear that aconsiderable per-
centage of fruitsof bananawere getting spoiled by the
timeit reachesto the consumer. Thelosscaused dueto
thefungd infectionwasmaximum duringAugust to Feb-
ruary, probably because of high humidity andfavourable
temperaturefor thefunga attack. Based on the percent-
age of incidence Fusariummoniliforme, F.oxysporum,

Aspergillusflavus and Penicilliumcitrinumoccurred
consderably with highest percentage. Sincemgjority of
thesefungi arereported to be mycotoxigenic, onehasto
examinefor themycotoxin contamination. Incidence of
somemycotoxigenic speciessuch as Aspergillusflavus,
A. nidulans, A. ochraceus, A.terreus, species of
Fusariumand Penicillium suggests the possibility of
eaboration of mycotoxinsduring their infestation and may
poseahedth hazard.

TABLE 3 reveals that Aspergillus flavus,
A.nidulans, A.ochraceus and A.terreus were found
to elaborate aflatoxins, sterigmatocystin, ochratoxin A
and patulin respectively in rotting fruits of banana.
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Harrison™™ and Harjeet and Geetd'¥ havereported the
incidence of species of Penicilliumand Aspergillus
and their toxinsin apple products and dehydrated veg-
etables. Similarly Sangeetaet d .*? have al so assessed
themycotoxin producing potentia of pathogenicfungi
causing vegetablerots. Out of different Fusariumspe-
cies isolated from banana fruits only Fusarium

moniliforme, F. oxysporum and F.poae have el abo-
rated zeard enoneand T-2 toxin respectively ininfected
bananafruits. Dilip Chakrabarti and Ghosal® havede-
tected trichothecol ones and zeard enone contamination
inbananafruitsinfected by F.moniliforme. Similarly
Trichodermaviride and Trichotheciumroseumeabo-
rated Trichodermin and Trichothecin toxinsrespectively.

TABLE 2: Incidence (in per centage) of toxigenic fungi in rotting fr uits of banana during 2005-2006

2005 2006
Name of the fungus

Nov Dec Jan Feb Mar Apr May June July Aug Sep Oct
Aspergillus flavus 20.0 233 11.0 167 10.0 17.0 16.7 9.1 154 167 125
A.nidulans 192 103 - 8.3 -- -- -- 7.2 - -- 175
A. ochraceus 41 20.0 -- -- -- -- 14.2 - --
A. terreus -- -- -- -- 19.9 10.0 -- -- -- -- 5.6 --
F. moniliforme 100 182 332 223 8.3 10.0 -- 17.6 272 154 167 125
F. oxysporum 200 272 16.7 16.7 20.6 17.0 -- -- 1.7 5.6 --
F. poae -- 15.6 -- -- 10.0 -- -- 8.3 -- -- 125
Penicillium citrinum 9.1 -- 20.0 20.0 -- 19.9 194 9.1 204 123 212
Trichoderma viride 111 -- -- -- 16.7 - - --
Trichothecium roseum - -- - -- 20.0 16.4 17.2 9.1 11.1 5.6 --
Other fungi 296 122 188 272 233 114 29.8 125 145 311 332 250

(—) = not detected
TABLE 3: Mycotoxinsdetected in rotting fruitsof banana

No. of No. of
Name of the L toxin R¢ .
strains . Mycotoxin
fungus ; producing value
examined .
strains
Aspergillus flavus 15 Bi, B3 0.39 Aflatoxins
G, G,2 0.28
A. nidulans 3 0.91 Sterigmatocystin
A. ochraceus 1 0.60 Ochratoxin A
A. terreus 3 0.45 Patulin
Fusarium moniliforme 11 3 0.73 Zearalenone
F. oxysporum 10 3 0.80 Zearalenone
F. poae 8 1 040 T-2toxin
Penicillium citrinum 9 5 0.96 Citrinin
Trichoderma viride 2 1 0.97 Trichodermin
Trichothecium roseum 3 1 0.97 Trichothecin
CONCLUSION

Mycotoxins, secondary metabolites of storage
moulds, have beenreceivingincreasing attentionin
view of their undisputed rolein public health. People
intropical countries consume sizable amountsof ba-
nanafruitsassuch andintheform of processed food.
Fungal infectionsof bananafruits, being of wide oc-
currenceintheworld, could cause serious hedlth prob-
lemsin humanswhen theinfected fruitsareingested
for aprolonged period of time. From the present study

it can be concluded that there is a need for regular
monitoring of bananafruits during storage and mar-
keting especidly during warm and humid monthswhen
fungal infestation and concomitant production of my-
cotoxinsisat the maximum. Further more, fungal in-
fection and el aboration of mycotoxins should aso be
monitored periodicaly.

Thusthe present attempt was madeto assessthe
mycotoxin contaminationin bananafruitsat the post-
harvest stage and to project thefuture problemsinthe
light of changing conditionswith special referenceto
tropical countries. But thetask of thismagnitude can-
not be accomplished unless and until help and en-
couragement isreceived from different cornersto probe
further inthisdirection to get better insght.
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