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ABSTRACT

Aflatoxins (AFs) belong to the group of mycotoxins. AFs are a group of
highly toxic products of Aspergillus flavus, A.parasiticus and A.nomius
and have carcinogenic and teratogenic effects to livestock and human.
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Thismycotoxin can also cause DNA damage, gene mutation, chromosomal
anomalies and cell transformation in mammalians cellsinvitro. Different
studies has been done to detect this toxins and different researches for
detoxification. This article reviews the risks, some studies on current
situation of AFs contamination and also some reports on detoxification
(including physical and biological methods) of AFsin foodsin Iran.
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INTRODUCTION

Mycotoxins are secondary metabolites of molds
which areassociated with certain disordersinanimals
and humans. In addition to being acutely toxic, some
mycotoxinsarenow linked with theincidenceof certain
typesof cancer and it isthisaspect which has evoked
globa concern over feed and food safety . Aflatoxins
(AFs) belong to the group of mycotoxind?. AFsarea
group of highly toxic products of Aspergillusflavus,
A.parasiticusand A.nomiusand have carcinogenic and
teratogenic effectsto livestock and human®. A flavus
and A.parasiticus are ubiquitous fungi, showing
particular affinity for oily seedsasagrowth source. Man
sources of aflatoxinsin feeds are peanut, maize and
cottonseed mealg¥. Thefour major aflatoxinsare B1,
B2, G1 and G2 based ontheir fluorescence under UV
light (blue or green) and relative chromatographic

mobility during thinlayer chromatography (TLC)™.
Production of mycotoxinsby toxigenic mold species
contaminating food and feed depends on severa
environmental factors, for example temperature,
humidity and other storage conditiong®. Contamination
of agricultura cropswith AFsisaworldwide problem
not limited to devel oping countries, whereboth dimatic
and technological conditions stimulate aflatoxin
formation!™. Theaim of thisreview istointroducethe
risksand situation of AFs contamination infoodsand
thebiologica waysof AFsdetoxification.

AFSRISK INANIMAL MILK

Whenanimdsest foodstuffscontainingAFB1, these
toxinswill be metabolize and excreteas aflatoxin M 1
(AFM1) in milk. There is a general consensus that
approximately 1-3% of theAFB1initidly presentinthe
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animal feed stuff appearsasAFM 1inmilk®9. AFM 1
Iscytotoxic, asdemonstrated in human hepatocytesin
vitro. Thismycotoxin can also cause DNA damage,
gene mutation, chromosomal anomalies and cell
transformationin mammalianscdlsinvitro. Different
studiesaredonefor AFM, contaminationin Milkin
Iran. Mohamadi sani et d. (2012) detected theamount
of AFM in pasteurized milk samplesin Mashad in
northeast of Iran. For this purpose, 42 milk samples
were anayzed by ELISA technique. Results showed
presenceof AFM 1in97.6% of thesamplesby average
concentration of 23+16 ppt and contamination level
ranging between 6 and 71 ppt!*%. In another study by
Mohamadi sani (2010) the mean AFM, content in 96
milk samples was detected 77.92 ppt*. However,
AFM1islessmutagenic and genotoxicthanAFB1412,
Since milk hasthe greatest demonstrated potential for
introducing AFsresiduesfrom foodsof animd origin
into the human diet and is al so themain nutrient for
infantsand children, the occurrence of AFM 1inmilk
and dairy productsisaconcerni*3.

DETOXIFICATIONMETHODS

Numerous strategies for the detoxification or
inactivation of aflatoxinscontaminated feed- suffshave
been used such as physical separation, thermal
inactivation, irradiation, microbia degradation and
treatment withavariety of chemicad*. Different sudies
have been donefor the mentioned techniques:

THERMAL TREATMENT

Itisvery difficult to remove AFT sincethey are
hest resi stant and solubleinintermediate polar solvents.
Sofar, detoxification methodsareclassified asphysicd,
chemica andbiological ones. AlthoughAFT arehighly
stabletodry heat up to temperaturesbe ow their thermd
decompositiontemperature™, useof heet toinactivate
AFT incontaminated food has been attempted. Some
studies haveindicated that AFT in contaminated food
can be degraded by heat treatment. The extent of
destruction achieved depends on theinitia level of
contamination, heating temperature, moisture content
and duration of heating™®. In a study by Mohamadi
sani et d. (2012) theeffect of different cooking methods
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waseva uated ontheleve sof theAFsin domesticand
imported riceinAmol (inthe north of Iran). For this
purpose, 42 rice samples were collected from retail
stores. The raw samples were analysed by enzyme-
linkedimmunosorbent assay (ELI1SA) techniquefor toxin
assessment and then submitted to two different cooking
methodsincludingtraditiona local method andinrice
cooker. After treatment, AFT was determined. Results
showed that the average concentration of AFT in
domestic and imported sampleswas 1.08 + 0.02 and
1.89 + 0.87 ppb, respectively. The highest AFT
reduction (24.8%) was observed when rice samples
were cooked by rice cooker but the difference with
local method was not statistically significant*”. In
another study by Mohamadi sani et al. (2013), 32
chickpeasampleswere collected from retail stores of
four citiesin Mazandaran provincein thenorth of Iran.
Samples were soaked in potable water and cooked,
respectively, for 3.5and 4 h. Then theraw and cooked
samplesand the soaking water wereandyzed for OTA
determination by enzymelinked immunosorbent assay
(ELISA) technique. Resultsshowed that Six raw samples
(18.75 per cent) contai ned detectable amountsof OTA
by average concentration of 5.9 which waslower than
national standards. Increasing thetime of cooking led
to dight degradation of OTA but accordingto statistical
anaysisand LSD test, only after five hours, thermal
treatment caused OTA to degrade significantly!8.

BIODETOXIFICATION OFAFS

Variousphys cal and chemica methodshavebeen
used to detoxify AFsfrom feed materials. The use of
many of theavailable physical and chemica methods
for detoxification of agricultura productscontaminated
withmycotoxinsisrestricted dueto problemsconcerning
safety issues, possiblelossesin nutritional quality of
treated commodities, coupled with limited efficacy and
costimplications. Thishasledto searchfor dternative
strategies such ashiological agentd® . Bacterialike
lactobacillus strains have been tested on their ability
toinactivateAFS™. Yeastsand lactic acid bacteriacdls
are known to bind different molecules such askiller
toxinsand metal ionson complex binding structureson
thecdl wal surfaceand bindingmoleculewasidentified
asthe cdl wall mannan. Based on someof the studies
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reported, it isconfirmed that removal of mycotoxinsis
by adhesion to cell wall components rather than by
covaent binding or by metabolism, asthedead cdlsdo
not losebinding ability!,

In aresearch by Mohamadi sani et d., (2013), the
binding of AFB1 to Saccharomyces cerevisiaeinthe
late exponentia and early stationary phaseswasstudied
for viable, heat killed and acid killed yeast. AFB, at
concentrations (5, 10 and 20mg/l) was added to the
yeedt culture(109 CFU/ml) inyeast mold broth medium
and incubated at 258C for 4, 12 and 24 hrs. The
aflatoxin binding capacity of the strain was quantified
by theamount of unbound AFB, using ELISA technique.
Result showed that the detoxification ratefor different
treatmentsreported asfollows: acid treated cells> heat
treated cells> viablecdlls. Also, themost reductionin
AFB, concentration happened withinthefirst four hours
of incubationwithnosignificantincressein AFB, binding
on further incubation because of saturation of active
Stesinyeedt cdls. Accordingtotheresults, either forms
of Saccharomycescerevisae(viableor nonviable) was
effective in aflatoxin binding from medium and the
binding had aphysical nature?l. In another study by
Mohamadi Sani et al. (2013), theinteraction of AFB1
in cottonseed with Lactobacillusrhamnosusstran GG
was investigated for the first time. AFB1 at
concentrations (5, 10 and 20 pg/l) was added to the
cottonseed meal andincubated at 25?C for 4, 12 and
24 hrs. Theaflatoxin binding capacity of thestrain was
quantified by theamount of unbound AFB1usng ELISA
technique. Resultsshowed thebinding capacity of vidble,
heat killed and acid killed bacteriarespectively 44, 47
and 49%22,

However, question remains on the toxicity of
productsof enzymetic degradation and undesired effects
of fermentation with non-native microorganismson
qudlity of food.

CONCLUSION

Aflatoxinsarenatural ly occurring toxinsproduced
by many ubiquitousfungi, mainly Aspergillusflavus
and Aspergillusparasiticus. Thesefungi can grow on
foods such as ceredls, dried fruits and spices under
certain environmental conditions?. Mycotoxin
contaminationinriceisusually lower asinwheat or

corn. Asaresult, European Union (EU) food safety
legidationonAFT levelsisbecomingincreasngly strict
and has established maximum residuelimits (MRLS)
for these compounds by meansof the Regulation (EU)
No. 165/2010 of 26 February 2010 (Regulation). For
instance, theseMRLsare 5 ppb for B1 and 10 ppb for
thesum of B1, B2, G2 and G1 for rice. United States
hasregulated theAFT leve intheir foodsto lower than
20 ppb, andin K oreaand Japan the maximum allowed
level is 10 ppb!?®. Currently, theworldwiderange of
limitsfor AFB1and AFT are 1-20 ppb and 1-35 ppb,
respectively??®, TheMRL for AFT in cerea saccording
to national standard is currently set by Institute of
Standard and Industrial Research of I.R. Iran at 30
ppb?7. Itisvery difficult to remove AFT sincethey are
heet res stant and solubleinintermediatepolar solvents.
Sofar, detoxification methodsareclassfied asphysicd,
chemica andbiologicd ones. AlthoughAFT arehighly
stabletodry heat up to temperaturesbel ow their thermd
decompositiontemperatureé™, useof heat toinactivate
AFT in contaminated food has been attempted. Some
studies haveindicated that AFT in contaminated food
can be degraded by heat treatment. The extent of
destruction achieved depends on theinitial level of
contamination, heating temperature, moisture content
and duration of heating(*e..
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