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INTRODUCTIONINTRODUCTION

ConsideringConsidering aa dailydaily increaseincrease ofof datadata onon thethe
mycotoxinmycotoxin presencepresence inin both,both, foodfood andand feedfeed mixtures,mixtures,
aa needneed toto establishestablish practicalpractical andand economiceconomic
proceduresprocedures forfor mycotoxinmycotoxin detoxicationdetoxication hashas arisenarisen..
InIn principle,principle, therethere areare severalseveral possibilitiespossibilities toto avoidavoid
harmfulharmful effectseffects ofof mycotoxinmycotoxin--contaminatedcontaminated foodfood::
contaminationcontamination preventionprevention -- thethe developmentdevelopment ofofcontaminationcontamination preventionprevention -- thethe developmentdevelopment ofof
resistantresistant genotypes,genotypes, inhibitioninhibition ofof fungalfungal
developmentdevelopment andand mycotoxinmycotoxin biosynthesis,biosynthesis,
decontaminationdecontamination ofof biosynthesisedbiosynthesised mycotoxinsmycotoxins byby
thethe applicationapplication ofof physicalphysical andand chemicalchemical methodsmethods
andand hindrancehindrance ofof mycotoxinmycotoxin adsorptionadsorption inin thethe
digestivedigestive tracttract ofof animalsanimals..



InIn thethe casecase whenwhen mycotoxinsmycotoxins areare notnot adsorbedadsorbed oror areare
poorlypoorly adsorbed,adsorbed, thethe majoritymajority ofof physicalphysical andand chemicalchemical
methodsmethods ofof decontaminationdecontamination oror thethe applicationapplication ofof
adsorbentsadsorbents areare notnot sufficientlysufficiently efficient,efficient, hencehence itit isis
necessarynecessary toto applyapply anan alternativealternative approachapproach -- enzymaticenzymatic oror
microbiologicalmicrobiological degradationdegradation ofof toxinstoxins..
InIn thethe casecase ofof trichothecenes,trichothecenes, 1212,,1313--epoxideepoxide ringring isisInIn thethe casecase ofof trichothecenes,trichothecenes, 1212,,1313--epoxideepoxide ringring isis
responsibleresponsible forfor theirtheir toxicity,toxicity, hencehence aa reductivereductive
deepoxidationdeepoxidation causedcaused byby enzymesenzymes and/orand/or livingliving
microorganismsmicroorganisms hashas aa significantsignificant lossloss ofof toxicitytoxicity asas aa
resultresult..
BesidesBesides bacteriabacteria andand yeasts,yeasts, therethere areare datadata showingshowing thatthat
TT--22 toxintoxin andand otherother trichothecenestrichothecenes cancan bebe detoxicateddetoxicated byby
differentdifferent fungalfungal speciesspecies..



AIM OF THE STUDYAIM OF THE STUDY

TheThe objectiveobjective ofof thethe presentpresent studystudy waswas toto
observeobserve aa capabilitycapability ofof differentdifferent nontoxigenicnontoxigenic
fungalfungal species,species, inin laboratorylaboratory conditions,conditions, totofungalfungal species,species, inin laboratorylaboratory conditions,conditions, toto
biotransformbiotransform typetype AA trichothecenestrichothecenes (T(T--22 toxintoxin
andand diacetoxyscirpenol),diacetoxyscirpenol), whichwhich representrepresent oneone
ofof thethe mostmost importantimportant groupgroup ofof mycotoxinsmycotoxins
thatthat biosynthesizebiosynthesize FusariumFusarium speciesspecies..



MATERIAL I METHODSMATERIAL I METHODS

MicroorganismsMicroorganisms.. ThirtyThirty isolatesisolates ofof nontoxigenicnontoxigenic
fungifungi belongingbelonging toto speciesspecies ofof AspergillusAspergillus nigerniger vanvan
TieghemTieghem ((77),), MucorMucor sppspp.. ((2121)) andand
SyncephalastrumSyncephalastrum racemosusracemosus (Cohn)(Cohn) SchroeterSchroeter ((22))
werewere selectedselected forfor testtest microorganismsmicroorganisms.. TheThewerewere selectedselected forfor testtest microorganismsmicroorganisms.. TheThe
majoritymajority ofof testedtested fungifungi originatedoriginated fromfrom samplessamples ofof
feedfeed andand itsits componentscomponents thatthat werewere notnot mycotoxinmycotoxin--
contaminatedcontaminated.. TheThe identificationidentification ofof fungifungi waswas donedone
accordingaccording toto SamsonSamson andand vanvan ReenenReenen--HoekstraHoekstra..
FungalFungal culturescultures werewere maintainedmaintained onon potatopotato
dextrosedextrose agaragar (PDA)(PDA) atat 44--66 ºCºC.. 44--66 ºº CC..



ProductionProduction ofof crudecrude toxinstoxins.. CrudeCrude TT--22 toxintoxin waswas producedproduced
fromfrom aa liquidliquid cultureculture ofof FF.. sporotrichioidessporotrichioides (M(M--11--11),), whilewhile
crudecrude diacetoxyscirpenoldiacetoxyscirpenol (DAS)(DAS) waswas producedproduced fromfrom aa liquidliquid
cultureculture ofof FF.. semitectumsemitectum (SL(SL--B)B)..
FiltrationFiltration ofof liquidliquid fungalfungal culturescultures waswas performedperformed afterafter
threethree--dayday cultivationcultivation inin aa fluidfluid mediummedium SPEKSPEK (saccharose(saccharose 5050
gg LL--11,, peptonepeptone--11 11 gg LL--11 andand yeastyeast extractextract 11 gg LL--11;; pHpH 66,,22)) onon aa
rotaryrotary shakershaker ((180180 rpm)rpm) atat roomroom temperaturetemperature ((2323--3030 ºC)ºC)..rotaryrotary shakershaker ((180180 rpm)rpm) atat roomroom temperaturetemperature ((2323--3030 ºC)ºC)..

CrudeCrude extractsextracts ofof TT--22 toxintoxin andand DASDAS werewere producedproduced byby thethe
useuse ofof ethylethyl acetateacetate.. AfterAfter evaporationevaporation ofof ethylethyl acetateacetate
extractsextracts toto thethe dryness,dryness, drydry residuesresidues ofof crudecrude fusariotoxinsfusariotoxins
werewere dissolveddissolved inin 9696%% ethanolethanol ((11 mgmg mLmL--11)) andand storedstored untiluntil
usedused atat 44--66 ºCºC.. EthanolEthanol extractsextracts ofof fusariotoxinsfusariotoxins werewere
individuallyindividually addedadded toto thethe testtest mediummedium VAVA (Vogel's(Vogel's MediumMedium
N),N), immediatelyimmediately priorprior toto itsits pouringpouring intointo PetriPetri dishesdishes upup toto
thethe finalfinal concentrationconcentration ofof 00..0202 mgmg mLmL--11..



MycotoxicologicalMycotoxicological analysesanalyses.. DiscsDiscs (diameter(diameter 66 mm)mm) werewere
cutcut outout ofof thethe centralcentral partpart ofof thethe fungalfungal colonycolony withwith aa
stainlessstainless steelsteel borerborer andand directlydirectly placedplaced onon thinthin layerlayer
chromatographychromatography (TLC)(TLC) platesplates coatedcoated withwith KieselgelKieselgel GG.. DiscsDiscs
werewere afterwardafterward wettedwetted withwith 1010--2020 µLµL ofof aa chloroformchloroform--
methanolmethanol ((22::11,, v/v)v/v) mixturemixture.. SeveralSeveral secondsseconds laterlater discsdiscs
werewere carefullycarefully removedremoved fromfrom thethe TCLTCL platesplates.. DiscsDiscs withwith
VATVAT22 andand VADASVADAS media,media, withwith nono testtest fungalfungal cultureculture
(control),(control), werewere simultaneouslysimultaneously placedplaced onon thethe samesame TCLTCL(control),(control), werewere simultaneouslysimultaneously placedplaced onon thethe samesame TCLTCL
platesplates.. Then,Then, thethe extractionextraction ofof controlledcontrolled discsdiscs werewere donedone
andand chromatographychromatography platesplates werewere developeddeveloped togethertogether withwith 55
µLµL ofof eacheach workingworking standardstandard ofof testedtested mycotoxinsmycotoxins (T(T--22
toxinstoxins andand DAS)DAS) inin aa concentrationconcentration ofof 00..0101 µgµg kgkg--11..
Thin layer chromatography was performed in a saturated Thin layer chromatography was performed in a saturated 
tank of ttank of touleneoulene--ethyl acetateethyl acetate-- formic acidformic acid mixture (5:4:1, mixture (5:4:1, 
v/v/v). v/v/v). 



Table 1. Microbiological degradation of  trichothecene  A by means 
of the isolates of fungi of the group A. niger

No. Origin Designation Mycotoxin degradation

T-2 DAS
1 Cob L 1292/09 Yes No

2 Cob L D1/10-1 No Yes

3 Cob L D1/10-2 Yes No

RESULTS AND DISCUSSIONRESULTS AND DISCUSSION

3 Cob L D1/10-2 Yes No

4 Cob L D1/10-3 Yes No

5 Cob L 506/10 Yes No

6 Feed mixture L 47/10-1 Yes No

7 Soil Rb-gr/10 Yes No

IsolatesIsolates ofof fungifungi ofof thethe groupgroup AA.. nigerniger mainlymainly degradeddegraded TT--22 toxintoxin
((66//77)).. AA.. nigerniger isolatesisolates areare alsoalso importantimportant fromfrom thethe aspectsaspects ofof
biotransformationbiotransformation ofof otherother mycotoxinsmycotoxins .. ItIt waswas determineddetermined thatthat
theythey cancan degradedegrade ochratoxinochratoxin A,A, asas wellwell as,as, zearalenonezearalenone..



MucorMucor circinelloidescircinelloides ff.. circinelloidescircinelloides vanvan TieghemTieghem ((11//11))

andand MM.. hiemalishiemalis ff.. hiemalishiemalis (Wehmer)(Wehmer) SchipperSchipper ((11//22))
isolatesisolates degradeddegraded exclusivelyexclusively DAS,DAS, whilewhile thethe MM..
racemosusracemosus ff.. racemosusracemosus FreseniusFresenius ((11//11)) isolateisolate andand thethe
majoritymajority ofof unidentifiedunidentified speciesspecies ofof thethe genusgenus MucorMucor
((1111//1717)) biotransformedbiotransformed bothboth typetype AA trichothecenestrichothecenes ((TableTable
22)).. AlthoughAlthough ElEl--SharkawySharkawy andand AbbasAbbas statestate thatthat onlyonly thethe
speciesspecies MM.. mucedomucedo (L(L..)) FriesFries degradesdegrades TT--22 toxin,toxin, itit isisspeciesspecies MM.. mucedomucedo (L(L..)) FriesFries degradesdegrades TT--22 toxin,toxin, itit isis
obviousobvious thatthat otherother speciesspecies ofof thisthis genusgenus ofof thethe phylumphylum
ZygomicotaZygomicota.. AccordingAccording toto literatureliterature data,data, besidebeside statedstated
fusriotoxins,fusriotoxins, thethe representativesrepresentatives ofof thethe genusgenus MucorMucor cancan
degradedegrade oneone ofof thethe mostmost toxictoxic mycotoxinsmycotoxins (aflatoxin(aflatoxin BB

11
),),

whichwhich cancan bebe foundfound asas aa naturalnatural contaminantcontaminant ofof crops,crops,
andand therebythereby ofof foodfood andand feedfeed mixturemixture..



Table 2. Microbiological degradation of type A trichothecenes by the
means of isolates of the fungus Mucor spp.

No. Origin Species (No. of isolates) No. of isolates

that degrade

T-2 DAS

1 Feed mixture M. circinelloides f. circinelloides (1) 0 1

2 Mucor hiemalis f. hiemalis (1) 0 02 Mucor hiemalis f. hiemalis (1) 0 0

3 Sunflower meal Mucor hiemalis f. hiemalis (1) 0 1

4 1 1

5 2 1

6 Intraco 1 0

7 Cob 2 2

8 Feed mixture 6 8

9 Maize grain 0 1

Mucor racemosus f. racemosus (1)

Mucor sp.  (2)

Mucor sp.  (1)

Mucor sp.  (2)

Mucor sp.  (8)

Mucor sp.  (2)



Table 3. Microbiological degradation of type A trichothecenes by the
means of isolates Syncephalastrum racemosus

No. Origin Designation Mycotoxin degradation

T-2 DAS

1 Intraco L 1288/09 Yes No

2 Intraco L 1307/09 Yes No

ThereThere areare notnot datadata inin availableavailable literatureliterature onon
thethe abilityability ofof SS.. racemosusracemosus toto
decontaminatedecontaminate mycotoxins,mycotoxins, butbut itit isis shownshown
thatthat itit isis ableable toto biotransformbiotransform
immunosuppressiveimmunosuppressive agentagent rapamycinrapamycin thatthat
isis givengiven toto patientspatients afterafter organorgan
transplantationstransplantations.. Therefore,Therefore, itit isis especiallyespecially
interestinginteresting ourour findingfinding thatthat thisthis fungusfungus hashas
thethe abilityability toto degradedegrade TT--22 toxintoxin..



UnderUnder testtest laboratorylaboratory conditions,conditions, residuesresidues ofof TT--22 toxintoxin werewere
notnot determineddetermined inin 7070%% ofof casescases.. AtAt thethe samesame time,time, DASDAS
residuesresidues werewere notnot detecteddetected inin 5353..33%% casescases..
TestedTested isolatesisolates ofof fungifungi belongingbelonging toto thethe groupgroup AA.. nigerniger
biotransformedbiotransformed oneone oror otherother typetype AA trichothecenes,trichothecenes, whilewhile SS..
racemosusracemosus biotransformedbiotransformed onlyonly TT--22 toxintoxin..

CONCLUSIONCONCLUSION

racemosusracemosus biotransformedbiotransformed onlyonly TT--22 toxintoxin..
In the greatest number of cases  (52.4%), isolates of In the greatest number of cases  (52.4%), isolates of 

fungi of the genus fungi of the genus Mucor Mucor detoxicated both fusariotoxins.detoxicated both fusariotoxins.
ObtainedObtained resultsresults requirerequire thethe continuationcontinuation ofof thethe initiatedinitiated
studies,studies, becausebecause biologicalbiological detoxicationdetoxication ofof foodfood andand feedfeed isis anan
approachapproach thatthat willwill gaingain onon itsits importanceimportance withwith thethe aimaim toto
decreasedecrease foodfood contaminationcontamination andand preventprevent occurrenceoccurrence ofof aa
healthhealth riskrisk relatedrelated toto fusariotoxinsfusariotoxins andand otherother mycotoxinsmycotoxins
(aflatoxin(aflatoxin BB

11
,, ochratoxinochratoxin A)A)..
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