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ABSTRACT KEYWORDS
Fungi widely distributed in nature and the study of fungal toxinsisimpor- Flour;
tant among the research topics. Many of these toxins enter into the body Fungal contamination;
through foods such as flour, bread and other foods. These toxins could Mycotoxins;
lead to complication such as syndromes and cancer in humans. Due to Bakeries,
importance of flour over the diet of Iranian people, theincidence of fungal Zahedan.

contamination of flour was done in Zahedan bakeries. In this descriptive
study, 113 bakerieswere randomly selected from different regionsin Zahedan.
The samples of flour have cultured in order to identify fungal specieswith
specific medium. 34 out of 113 samples had fungal contamination. The
most common mycotoxins — producing fungi were Acremonium and As-
pergillus fumigatus respectively. According to the results of this study and
since the bread is the staple of the Iranian people health regulation and
monitoring their implementation at all stages of production, distribution
and storage of wheat and flour is recommended to the authorities in order
to eiminate the fungal contamination and seems to be imperative.

© 2014 Trade ScienceInc. - INDIA

INTRODUCTION disadvantage that the microorgani sm-contaminated
grainsinflict totheglobe, about 10 percent of total pro-
duction of thefoods*Z. Fungal contamination of foods

inflictsfood production and with regardsto theroute of

Rapid growth of populaionandincreasnginfood
production and agricultura crops, expressesthisredlity

that therequistesuppliesof the peoplearound theworld
encounters more difficulty in provision, maintenance,
distribution and consumption. Of improving hygienic
culture among peopl e, progressin technol ogy sciences
and devel opment of hygieneand alsofood hygiene, in-
fectionsand food poi sonings caused by bacteriaand
their toxinshave been declined whilefunga contamina-
tions of foods and the effects of utilizing such acon-
taminated mealsareincreasingly broaden™. FAO (Food
and Agriculture Organi zation) haseval uated therate of

preparation and maintenance of foods, causeslikeli-
hood of contamination of thesematerid stofungi and at
thecondusion production of mycotoxins(4). Fungi dong
their growth leaving mycotoxins, further of decreasing
quantity of thefood owing to deletion of fungal con-
taminated part and reduction of food value owing to
the effects on nutrients of thefood, that create hard,
intense effects such carcinogenesis, teratogenesisand
decreasingin growth, mutagenesisandinhibition of im-
munesystemintheliving anima@. Mycotoxinsor fun-
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gal toxinsarethe primary or secondary metabolic prod-
uctsof fungi. Awiderangeof moldfungi for example
Aspergiloses, Peniciliums, Fusariums and etc. can
produce plenty of dangerous mycotoxing®. Mycotox-
insare usually been seenin the components of foods
such corn, barley, wheat and peanut. Problem with
mycotoxinsisnot only about thefood of theanimal or
reductioninfunction of livestock and poultry, but dsoit
exigsinmest, milk and egg that could bethreatening to
the health of human. Aspergilose, Penicilium and
Fusariumfungi are moreimportant in production of
harmful mycaotoxins. Thelmportant mycotoxinsaredfla:
toxinsproduced by Aspergillus®*4. TheB , B,, G, and
G, Aflatoxinsarethefungal metabolitesthat produce
by means of specia speciesof Aspergiloseparadgticus
and Aspergilose flavuus and in the warm and humid
regionsgransarecontaminated toAflatoxin especidly
aflatoxin B, 4. The Rey Syndrome, one of the causes
of death in children in the southesst of Asig, seemsto
be from aflatoxin B.!>¢ In addition to production of
mycotoxinsand other toxic metabolites, somemajor
changesare created in grainsowingto the activity of
microorganiams, including: decreaseof nutritiond vaue
of product dueto degradation of proteins, lipidsand
carbohydrates and production of aroma-|owering me-
tabolites, decrease of gluten and asaresult lowering
thevalueof processing of flour ; dsoit influencesrheo-
logical propertiesof dough™”. Althoughinmost cases
moderatetemperatureof bakeissufficient for liminat-
ing thefungusbut some of the mycotoxinsmay behesat-
res stant and may surviveaong with the process of bak-
ing and could enter the human body by thefood chain
and cause some complicationg*®.,

Sincethe Zahedan city isoneof thegiantsof flour
production with grain store pits, factoriesand wheat
and flour millsand according to thisreality that grain
specialy wheat and flour haveamajor rolein nutrition
of human, livestock and poultry and higher production
isbearing to the sufficiency of province. Thissurvey
was conducted to investigate the preval ence of fungal
floursin Zahedan (South-East of Iran) bakeries.

MATERIALSAND METHODS

Sampling procedure

Inthisdescriptivestudy, for theaim of surveillance
of prevaenceof contamination of thefloursin thebaker-
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ies of Zahedan, from 113 bakeries, baking different
breads, accidentally and by their geographicd distribu-
tion sampled. The sampling procedurewas applied ac-
cidentaly and by a20cm catheter that isusualy usedin
sampling of grain, flour and sugar and sampled fromthe
middle part of five sac of old quotaand new quota,
existinginthestorageof every bakery!*#.,

Experiment technique

After compiling the samples, in the laboratory,
weighed 10 gram of flour samplewith.0.01 accuracy.
After abit disinfection with Sodium Hypochl orite %1
and then repeated washing with distilled water to re-
movethe remaining sodium hypochlorite, asection of
thesamplewas cultivated in sterileconditionsunder the
experimental hood, in the plates comprising of com-
mon mycology media, Sabouraud dextrose agar that
includes peptone, dextrose and agar and meet primary
needs of many fungi. The method that was conducted
forremovingthe............ , caused the suspended fun-
gal sporesintheair(that usualy are plentiful), remove
fromthe surface of the compound and don’t let them to
cause confusing resultsinthe experiment thereforein
thisresearchit’s observed®.

Samples were stored for 3 weeks in 25°C, and
during thisperiod, plateswere checked daily from the
aspectsof fungi growth, distinguishing of different vari-
etiesof fungi from each other and recognizingthemwith
regardsto macroscopic propertiesof fungal colonies
such asthe surface and back color of the colonies, the
fagade of colonies from the point of having pleat and
also the colony surface mood such powdery, ...... ,
cottony, woolen and velvet, and microscopic check of
the prepared didewith lacto phenol cotton blue (LCB)
from each colony andif it was necessary, cultivation on
thedideculture. Then recorded the properties of each.

RESULTS

This survey exhibited out of 113 samples, 79
samples (%70) without fungal contamination and 34
sampleshad funga contamination over thelimit of 10*
colony inagram of flour.(chart 1). Thethirty four con-
taminated samples, wererel ated to Aspergillusniger,
Acromonium, Aspergillus fumigatus, Penicilium,
Fusarium, Mucour, Aspergillusflavuus and both to-
gether Aspergillusniger and Aspergillusfumigates:
Aspergillu niger and Mucour: Peniciulmand Mucour
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together, respectively. Resultsstatistically analyzed by
the SPSSversion 19 computer software.

DISCUSSION

Findingsof thisresearch showed that fungal con-
tamination of floursof bakeriesin Zahedan isremark-
able (%30) and over the acceptablelimit (10*col ony
per gram of flour) and themost seenfungd speciesare
related to Aspergillusniger and Acromonium. Among
the species been here, Acromonium, Penicilium,
Aspergillusfumigatus and Fusariumarewith impor-
tance of toxigenesisthat haveahigh prevaence. Thisis
concerning because mycotoxinsderived fromthesefungi
are usually heat-resistant and do not eliminatein the
boiling or pasteurization temperature. So they don’t
remove during the baking processand inthelong term
cause complicationssuch cancer, liver, gastrointestingl,
blood and kidney dysfunction*?,

On the other hand, with consumption of bread
wastesinfarmsand avicultures, existed mycotoxinsin
bread wastes, enter their meat, milk and dairy products
andthistoxinsusually don’t eliminate in milk pasteur-
ization process and thisissue shows a new route of
entery for thistoxinstoward the human body and the
crestion of mycotoxicosig*4.

Severd studiesinthefield of flour contamination
has been donein Iran and many regions of theworld
that has coincidencewith theresultsof current research.
Inthe study that BetinaV. in New York in 1989 pro-
ceeded the mycotoxinsas secondary metabolitesthat
varietiesof fungi Aspergillus, Fusarium, Penicilium
and Alternariainthewhest flour hasbeen seen signifi-
cantly™. Inthestudy of Adb All from Egypt, from 40
harvested whest samples, %12.5 of sampleswere con-
taminated to Zirelenone. Inthissurvey themean of con-
tamination was 8.8 pph2. In astudy by Kazemi et d.
inTabriz city about fungal contamination of flours of
bakeries, the most contamination was related to
Aspergillusniger and Acromonium®,

Theproposa that could influencethe prevention of
microbid contamination of flour products, isobservance
of an exact hygienic control circle that must be done
during the production levels, personnel hygieneand
during transportation and mai ntenance of primary raw
materiads. Hygiene observancein maintenance of prod-
uct isdueto decreasing themicrobial and fungal cor-
ruptions. Thestoragetemperature should beunder 20°C

and it’s recommended that utilize flours with accept-
ablemicrobid qudity for bakingwhitebreads, specidly
those that have lesser heat-resistant bacterial
Spores[l,la,m] .

ACKNOWLEDGMENT

Thisarticleistheresult of research project with
code number 5935 and has been done with financial
and administrative support of Zahedan University of
Medica Sciencesof that the authorsthank the Scien-
tific Research Centreknown astheir moral duty.

REFERENCES

[1] A.Kazemi, V.Razavieh, A.Rezazadeh et al.;
Prevelances of fungal flours in Tabriz Bakeries,
Journa of Mashad University of Medical Sciences,
Winter, 98, 411-418 (2007).

Preliminary FoodNet data on the incidence of in-
fection with pathogens transmitted commonly
through food—10 states, 2006, MMWR Morb Mor-
tal Wkly Rep, 13, 56(14), 336-9 (2007).
B.Kabak, A.D.Dobson, |.Var; Strategiesto prevent
mycotoxin contamination of food animal feed, are-
view. Crit.Rev.Food Sci.Nutr., 46(8), 593-619
(2006).

M .Razzaghi-Abyaneh, M.Shams-Ghahfarokhi,
A Allameh, A.Kazeroon-Shiri, S.Ranjbar-Bahadori,
H.Mirzahoseini et al.; A survey on disribution of
Aspergillussection Flavi incornfield soilsin Iran,
Mycopathologia, 161(3), 183-92 (2006).

M.Qiu, X.Liu, Y.Wang, C.Zhang; Survey on the
fumonisins intake and the urinary Sa/So ratio of
people suffered from a high incidence of esoph-
ageal cancer, Wei sheng yan jiu, 30(6), 365-367
(2001).

E.Pardo, S.Marin, A.J.Ramos, V.Sanchis; Ecophysi-
ology of ochratoxigenic Aspergillus ochraceusand
Penicilliumverrucosumisolates. Predictive models
for fungal spoilage prevention—a review, Food Addit
Contam, 23(4), 398-410 (2006).

E.Scallan; Activities, Achievements, and Lessons
Learned during the First 10 Years of the Foodborne
DiseasesActive Surveillance Network: 1996-2005,
Clin.Infect.Dis., 1, 44(5), 718-25 (2007).
D.S.Gdlli, M.Jakabi, A.Souza; Botulism a labora-
tory investigation on biological and food samples
from cases and outbreaks in Brazil (1982-2001),
Rev.Inst.Med.Trop.Sao.Paulo., 44(6), 321-4
(2002).

[2]

(3]

[4]

[5]

[6]

[7]

8]



RRBS, 9(5) 2014 A.Ebrahimzadeh and F.Mohammadzadeh 161

—=> Regulor Peper
[9] M.W.Trucksess,A.E.Pohland; Methodsand method [12] E.S.Abd Alla; Zearalenone: incidence, toxigenic

evaluation for mycotoxin, Mol.Biotechnol, 22(3), fungi and chemical decontamination in Egyptian
287-92 (2002). cereals, Nahrung, 41(6):362-5 (1997).

[10] Y.Wang, Y.X.Yan, W.Ji, H.Wang, Sh.Li,QaZouet [13] L.K.Berghofer, A.D.Hocking, D.Miskelly,
al.; Rapid Simultaneous Quantification of E.Jansson; Microbiology of wheat and flour milling
Zearalenone and Fumonisin B1 in Corn and Wheat inAustralia. Int.J.Food Micrabial ., 15, 85(1-2), 137-
by Lateral Flow Dual Immunoassay, Agric Food 49 (2003).

Chem, 61(21), 5031-6 (2013). [14] L.Pussemier, J.K.Pierard, M.Anselme, E.K.Tangi,

[11] V.Betina; Mycotoxinsas secondary metabolites. In: J.C.Motte, Y.Larnodelle; Development and appli-
Bioactive molecul es, Mycotoxins, Chemical, Bio- cation of analytical methods for the determination
logical and Environmental Aspects. Elsevier publi- of mycotoxinsin organic and conventional wheat,

cation, 9,27-41 (1989). Food Addit.Contam., 23(11), 1208-18 (2006).



