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Determination of Seedbone Fungi and Detection of
Aflatoxins in SudaneseFenugreek Seeds

S.A.F. EI-Nagerabi

Following incubationof fenugreé (TrigonellafoenumgraecumL.) seedn potatodextrose
agarand moistfilter papersat 284-2°C, 59 speciesand 11 varietiesbelongirg to 21 genera
of fungi weredeterminedasseedbornén fenugred& crops.Amongtheseisolates 45 species
and9 varietiesare new recordsfor this crop; andtwo speciesare new to the mycofloraof
Sudan: Aspegillus stellifer and Emericellavariecolor. The genusAspegillus (15 species
and 8 varieties)is the most prevalent, followed by Dredslera (3 species),Rhizopus(3
species)Alternaria and Fusarium(6 speciesach),Emericella(4 speciesand 2 varieties),
Cladospaium andPenicillium (4 speciessach),Chaetomiun(3 species)and Curvularia (3
speciesandonevariety). The remainingl11 generadisplayediow level of infection. Of the
commonpathognsof fenugreekplants,Fusariumoxysporum (2.13%)wasrecoveredfrom
theseedf this crop. Thin layerchromatogaphicanalysisof chloroformextractsof 13 seed
samplesshaved that two sampleswere naturally contaminatedvith aflatoxinsBy, B2, Gy
andG; (7.5-35.2ug/kg).
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INTRODUCTION

Fenugeek (Trigonella foenumgraecum L.) is a comnon spicecrop of forage with
yields rangirg betweenl50 and 275 kg/ha andseedyields betweerb00 and 3320kg/ha.
In the Sudan fenugeek (‘Helba’) is grown underirrigation in Khartaum, Korddan, the
Nile andNorthean states.Variousspecief fung have beenidentifiedin fenugeekseeds
produced uncer differentclimatic conditiors (3,712,1516). In Sudan,with its varied
climatic corditions, various saproplgtic and pathognic fungi would be expectal to be
in associatiorwith different plantsand plant prodicts (5,6). However, no researchhas
beencondictedthereon the seedbme mycoflaa of fenugeekcrops. The presenttudy
wastherforecondictedto evaluatethe mycdloraandoccurenceof aflatoxinsin fenugeek
seed<ollectedfrom thelocal marketsof Khartoum (Sudan).

MATERIALS AND METHODS

Thirteenseedsamplesf fenwgreekwereobtairedfrom thelocal marketsof Khartoum
during the hanest seasonof 198 to 1997 The sampleswere taken and examinal
accordhng to the Intermational SeedTestingAssociationmethod (11). Immediatdy after
their collection,the moistue cortentwas deternined usingthe oven method Replicates
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weregrowund in an electric mill anddried at 105°C to a constah weight. The moisture

contert wascalculatedaspercentag of theinitial weight.

TABLE 1. Incidenceandnumber of fungalisolation$ of fenugresk crops

Fungiisolated New record¥ Incidence%

Agar plate Blottertest
Alternaria alternata 0.75(3y ND (0)
A. brassicicda * 7.88(3) 3.75(2)
A. chlamydspoa * ND (0) 0.75(2)
A.citri * 5.88(6) ND (0)
A. dianthi * 2.00(3) ND (0)
A.tenuis * 0.50(2) 2.63(6)
Aspepillus sp. 1.25(4) 0.50(2)
A. caespibsus * 1.88(3) ND (0)
A. carbonarius * 6.00(3) 2.00(2)
A.flavipes ND (0) 2.00(1)
A.flavusvar. columnais 3.42(12) 4.00(7)
A.flavusvar. flavus 4.13(13) 1.63(2)
A.fumigaus 0.56(7) 0.50(4)
A.japonicusvar. japonicus * ND (0) 2.00(1)
A. nidulansvar. echinulata * 2.00(1) ND (0)
A. nidulansvar. nidulans * 1.30(9) 1.25(3)
A. niger 7.59(13) 5.83(11)
A. niger var. awamori * ND (0) 6.00(3)
A.oryzae * ND (0) 2.25(4)
A. parasiticus 3.00(4) 1.50(2)
A. stellifer * 1.25(1) ND (0)
A.terreusvar. aureus * 1.00(1) 2.38(4)
A.terreusvar. terreus * 2.35(7) ND (0)
A.tetrazonis * 1.50(3) 0.75(1)
A.unguis * ND (0) 3.25(2)
Aureobasidiunpullulans * 0.50(1) 1.50(2)
Chaetaniumelatum * ND (0) 2.25(2)
C.globosum 2.50(6) 1.00(1)
C.spirale * 3.50(3) 1.75(2)
Cladosporumcladosporoides * 0.75(1) 2.50(3)
C. oxysporum * 0.92(3) 1.25(6)
C. tenussimum * 3.00(3) 2.25(2)
C. uredinicola * ND (0) 1.88(4)
Curvularia lunata ND (0) 3.75(3)
C.lunata var. aeria * 1.33(3) ND (0)
C. pallescens * ND (0) 0.50(3)
C.sengalenss * 1.00(2) 1.13(3)
Dredhsler australiensis * 3.33(4) 4.25(5)
D. ellisii * 2.00(2) ND (0)
D. spicifera 8.00(5) 14.75(7)
Emericela nidulansvar. echinulata * 2.25(1) ND (0)
E. nidulans var. nidulans * 1.00(6) 1.25(4)
E. quadrilineata * 1.50(2) 0.75(2)
E. unguis * ND (0) 3.25(2)
E. varieoolor * 1.25(1) ND (0)
Fennella flavipes * ND (0) 2.00(1)
Fusariumsp. 0.63(4) 1.00(1)
F. chlamydsporum * 2.75(3) ND (0)
F. oxysporum 2.25(2) 2.00(2)
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TABLE 1. (contd.)

F. poae 1.13(4) 1.00(1)
F. pallidoroseum 0.50(2) 0.25(1)
F. solani 1.00(1) 2.00(2)
F. verticill ioides 1.75(5) ND (0)

Microascusgrigonosporus * ND (0) 1.75(1)
Mucor hiemals * 4.50(3) ND (0)

Penicilium sp. 0.67(3) 0.75(1)
P. chrysaenum * 0.75(2) 0.25(1)
P. citrinum * 2.50(4) 0.50(1)
P. funiculosum * 1.75(2) ND (0)

P. purpuogenum * 1.88(3) 2.00(2)
Phomaexigua * 0.25(1) 0.88(4)
Pythiumultimum * 1.50(1) 4.25(2)
Rhizopusarrhizus 2.50(3) ND (0)

R.oryzae * 2.00(4) 0.75(1)
R.stolonfer 5.55(11) 8.50(7)
Sclerotium bataticola * 0.25(1) 0.50(3)
Scoplariopsistrigonospo@ * ND (0) 1.75(1)
Ulocladiumsp. 0.38(3) ND (0)

\erticillium sp. 1.08(2) ND (0)

Sterie mycela (hyaline anddark) 1.25(1) 2.13(4)

#Numberof fungalisolations,from 13 seedsamplesshavn in pareriheses.
¥*, New recordsfor fenugreek seeds.
ND, Not detected

Isolationof fungi from the fenugreekseedswvascarriedout usingroutine agarplating
and blotter method. From eachsample,400 seedswere surface-dsinfectedin 0.1%
mercuic chloride for 5 min andwashedn several changsof steriledistilled water The
disinfectedseedswerethenincubatedasepticallyon potatodextroseagarat 28+2°C for
1-2 weeks. Ten seedswere spacedaccordimg to their size on eachpetri dish. Similarly
treatedseedots wereinocuatedon moistfilter paperswith cellulosewaddirg asblotters
and incukated as above. The colories of fung which developed around the seedson
agarandfilter papes were examined, identified micrascopicallyand the averag levels
of contaninationwererecoded.

The bright greeiish-yellonv fluorescene method(2) and thin layer chronatograpy
(TLC) (17) were usedfor determirmation of aflatoxinsin 13 seedsamplesof fenugeek.
Aflatoxin standard¢Sigma:B1, A6636; B,, A9887, G, A013B; G2, A0263) wereused.

RESULTS

Thespeciegletermiredin fenugeekseedsarepresentedh Tablel. Fifty-nine species
and11varietiesbelongng to 21 genereof fungi werefoundto be seedbanefor this crop
Among theseisolates, 45 speciesand 9 varietiesare new repots for fenugeek seeds,
andtwo speciesare consideed new to the mycdlora of Sudan: Aspegillus stellifer and
Emericellavariecolor.

ThegenusAspepillus (41% of thetotal colory court of fung) wasthe mostcomma
one,compising 15 speciesand 8 varieties. This genws was followed by Dredhslera (3
species12%), Rhizous (3 species,11%), Alternaria (6 species9%), and Fusarium(6
species)Emericella(4 speciesand?2 varieties),Cladosporium(4 species)Penicillium (4
species)Chaetomim (3 speciesand Curvularia (3 speciesandonevariety) (20%). The
remainirg 11 genergonespeciesach)togethemadeup 7% of the contamirtion.
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Someof themostcommnon saproplytic anddevastatingpathognic fungi of fenugeek
plantswerereco/eredfrom the seedsf this crop andtheseedsverehighly contaninated
with mold (13.5-560%, averag 325%) (Table2). Various specief toxigenicfung of
the gereraAspeunillus, Fusariumand Penicillium wererecoveredfrom the seedsamples.
However, thin layer chromatograpic analysisof chloroform extracts of the 13 seed
samplesshaved that only two sampleswere natually contaninatedwith aflatoxirs B ,
B, G, andG; (7.5-352) ug/kg (Table2).

TABLE 2. Contaminationmoistureconteri (M.C.) andaflatoxinsof 13 seedsampleof fenugreek

Sampleno. Contamnation M.C.%  Aflatoxins(ug/kg)
(%)

1 34.0 10.23 -

2 19.25 11.30 -

3 22.0 9.45 -

4 34.0 10.50 -

5 42.50 10.20 -

6 17.75 12.04 -

7 45.50 9.69 -

8 56.0 8.72 B, B3, Gi andGy (7.5 ug/kg)
9 19.75 8.33 -

10 13.25 7.09 -

11 33.25 8.54 -
12 52.25 13.40 Bi1, B2, G1 andGs (35.249/kg)
13 32.0 9.03 -

DISCUSSION

Numeous speciesof fungi have beendeternined in fenugeek seedscultivatedin
differentclimatic regions (3,7,12,15,16) In the preseninvestigdion, someof thesefungi
wererecovered from the seedf this crop Theseinclude Aspenillus flavipes A. flavus
var. columraris, A. flavusvar. flaws A. fumigatus A. niger, A. parasiticus Chaetorium
globosum Curvularia lunata, Dredhslera spicifer, Fusariumoxyspoum, F. poae F
pallidoroseumF. solani F. verticillioides Rhizopsarrhizus R.stolonifer, Ulocladiumsp.
and\erticillium sp. Moreover, 45 speciesand9 varietiesof fung wereidentifiedfor the
first time on fenugreekseedswhereasAspegillus stellifer andEmericellavariecolor are
new to themycofloa of Sudan.Theoccurenceof somary andsovariedfungd speciesn
theseseedssuggestedhe high possibility of recoreringadditional new fungi, asindicatel
in similar studieg(5,6).

In other pathognicity studiesof fenugeek plants (7,8), Alternaria alternata and
F. moniliforme were the predaninant fungi of fenugreek seeds,with Botrytis cinerea,
Curvularia inaequalis, C. lunata Dredchslem spicifera, Epicocum purpurascens F.
oxysporm, F. pallidoroseumF. solani, Phona sp., Stempylium botrycsum Ulocladum
sp. and \erticillium albo-atrum rankng secondin aklundance. In the presentstudy
the gents Aspeuillus, which yielded 15 speciesand 8 varigties (41% of the total count
of fung), wasthe most prevalentgerus, followed by Dredslera, Rhizops, Alternaria,
Fusarium Emericella CladosporiumPenicillium, Chaetomim andCurvularia, while the
remainirg 11 generaexhibited very low levels of incidence Similar resultswereobtainel
in mycdogical studiesof somerelatedegumessuchascowpea, lentil, lupine,peaandbean
(1,45,6,910,14,18)

4 S.A.F El-Nagerabi



Fenugeekplantsarevulnerableto infestationby differentpathognic seedbora fungi
(1215,19. In thepresenstudy F. oxyspoum wasrecovered(2.1%)from the seedf this
croptogetterwith somedestructve specief thecomnon generalternaria, Aspegillus,
Chaetomim, Curvularia, Drechsler, Fusarium, Mucor, Penicillium, Rhizous, and
Ulocladum (5,6,14).

Pulsesare prone to contamiration with various mycotxins, especially aflatoxins
(4,56). Theseedof fenugeekaresubjectto attackby numeoustoxin-prodicingspecies
of the gerera Aspeugillus and Fusarium(3,813). In this researchthe fenwgreekseeds
were naturally contaninatedwith various speciesof mold (13.2-560%, averag 32.5%)
andappaently infectedby aflatoxigenicfungi suchasA. flavis var. columraris, A. flavus
var. flavusandA. parasiticus TLC analysis shaved that two sampleswere natually
contaninatedwith aflatoxns B; andB2, G; andG, atconcetrationsrangirg betweer7.5
and35.2 ug/kg seeds.lt is clearthatthe fairly dry conditions of Sudanunder which the

fenugeekseedsaregeneally storedfavor mold developmentandaflatoxinsproductionon
theseeds.

In conclusim, it is evidentthatfenugeekseedsarenaturallycontaninatedwith mary
fung, someof whicharenew repats for this cropandnew to themycoflaa of Sudan.The
study also demorstratedthat theseseedshartor someof the saproplytic and potertially
path@enicfungi, which proved destructve under both field and storagecorditions. The
seedof fenugeekseemedo beinfectedby a fair amount of comma mold andaflatoxin
producingfungi. Therdore, specialemplasisshouldbe focusedon hanestirg techniqies
andstoragamethod to avoid the misuseof suchcontaninatedseeds.
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