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Abstract

Mycobiota and mycotoxins associated with wheat grains and some of its
products intended for human consumption in Upper Egypt, such as wheat flour,
kishk, shamsy bread, Burghol and biscuits have been investigated. The obtained
results indicated that all the studied products showed various levels of fungal
contamination specially wheat flour, which was highly contaminated, followed
by wheat burghol. Many species belonging to several genera of fungi were iso-
lated from all the studied products. Aspergillus was the most predominant genus
followed by Penicillium. Aflatoxin B, detected in 40% of burghol samples and
20% of wheat grains and kishk samples. Sterigmatocystin detected in 40 % of
wheat grain samples, meanwhile zearalinone occurred in 20% of wheat flour
samples.
Keywords: Fungi, Mycotoxins, Wheat grains, Wheat grain products, Contamination.

Introduction It is made by mixing parboiled

Wheat is the most important
grain crops and the main source of
grain-based foods in most of the
world's countries. Egypt considered
one of the largest importers of wheat
in the world. According to The Food
and Agriculture Organization (FAO),
wheat imports represent approxi-
mately 20% of all agricultural im-
ports and about 10% of the agricul-
tural production in Egypt (FAO,
2015). In recent years, there is a big
growth in the human consumption of
wheat bran as a direct source of die-
tary fiber, because of its cheap price
and high dietary fibers content (Vidal
et al., 2013). Therefore, wheat grains
should be free from molds and my-
cotoxins contamination.

Kishk is one of the whole-wheat
products, which widely used in the
region between the eastern Mediter-
ranean and the Indian sub-continent.

‘cracked' wheat (Burghol) with fer-
mented milk and sun drying to 8-12%
moisture content (El-gendy, 1983;
Tamime et al., 1997a).

Shamsy (sunny) bread is a type
of bread used in Upper Egypt. It is
made from flour, water, fermented
starter dough and left in a sunny place
for at least one or two hours before
baking (El-gendy, 1983). There are
many factors affecting the wheat
grains safety, the most important one
is fungal contamination. Many condi-
tions are influencing fungal growth;
the most important one of them is en-
vironmental factors such as tempera-
ture and humidity. The optimum tem-
perature for fungal growth is ranging
from 25 to 30°C and the optimum
moisture content is 13-18%. Many
species of fungi are known to pro-
duce mycotoxins (Doohan et al.,
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2003; Novosinskas et al., 2005; Zain,
2011 and Kirincic, 2014).

Wheat grains are highly suscep-
tible to mycotoxins contamination
before and during harvesting, han-
dling and storage (Pleadin et al.,
2014a). Mycotoxins are fungal sec-
ondary metabolites mainly produced
by several species of the genera As-
pergillus,  Penicillium, Fusarium,
Claviceps and Alternaria. More than
400 types of mycotoxins have been
described. Due to the variable mo-
lecular structure of these mycotoxins,
these metabolites exhibit a wide
range of effects on human health,
such as immune suppressive disor-
ders, hormonal teratogenicity and
mutagenic effects as well as carcino-
genic effects on liver and kidney tis-
sues (Pitt, 2013; Rychlik, 2017; Asam
et al., 2017).

Aflatoxins (AF) are the most
potent mycotoxins in all food prod-
ucts with aflatoxin B; (AFB,;) being
the highest carcinogenic natural com-
pound known. It exhibits hepatotoxic-
ity and hepatocarcinogenicity. Acute
aflatoxicosis occurs when moderate
to high levels of aflatoxin B, ingested
as food contaminants. The disease
symptoms may include hemorrhage,
acute liver damage, oedema, alterna-
tion of digestion, absorption and/or
metabolism of nutrients and may re-
sult in death. The International
Agency for Research on Cancer
(IARC) has classified AFB; as group
I carcinogens (Varga et al., 2015).
These mycotoxins are produced pre-
dominantly by 4. flavus and A. para-
sitic (Paterson and Lima, 2010 a&b;
Paterson et al., 2014).

The present research aimed to
evaluate the extent of fungal and my-
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cotoxins contamination in wheat
grains and some of its products in-
tended for human consumption in As-
siut Governorate, Egypt, such as
Wheat flour, Shamsy bread, Kishk
and Biscuits, which are widely differ
in their processing technique.
Materials and Methods

Collection of samples

One hundred and twenty sam-
ples of Wheat grains, Wheat flour,
Kishk, Burghol, Shamsy bread and
Biscuits (twenty samples of each)
collected from five different regions
(centers) called Al-Qusiyah, Manfa-
lut, AI-Wasta, Abnob and Assiut in
Assiut  Governorate, Egypt. Each
sample (500 g weight) put in a steril-
ized polyethylene bag, sealed and put
in another bag, which also sealed to
minimize the loss of water content.
All samples transferred immediately
to the laboratory and kept in a refrig-
erator (3 - 5°C) until mycology and
mycotoxins analysis.

Sampling for analysis:

For each type of the studied
products, the four samples collected
from the same region thoroughly
mixed to make a compound sample.
Then one representative sample was
taken for analysis from this com-
pound sample. Therefore, each of the
numbered samples 1,2,3,4 and 5 is a
representative samples of four sam-
ples collected from the same source.
Isolation of fungi

Fungi were isolated using the
dilution plate method as described by
Tournas et al., (2006) using 20% su-
crose-Czapek's agar medium contain-
ing chloramphenicol (20 pg/ml) as
bacteriostatic agent. Ten grams ho-
mogenized sample suspended in 90
ml sterilized distilled water using a
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rotating shaker to homogenate the ob-
tained suspension. Then, serial ten-
fold dilutions were prepared and one
ml of the appropriate dilution pipetted
into a sterilized Petri dish, then a 15-
20 ml- portion of melted and cooled
medium was poured, mixed well and
left to solidify. Five plates used for
each sample. The plates incubated at
28+2°C for 5-7 days and the develop-
ing colonies counted and isolated for
the identification.
Identification of the isolated fungi

Identification of the isolated
fungi was carried out on the bases of
their macro and microscopic charac-
teristics using the taxonomic methods
of Reper and Fennell (1965); Ains-
worth (1971); Ellis (1976); Booth
(1977) Pitt (1979); Klich and Pitt
(1992); Moubasher (1993); Pitt and
Hocking (2009).
Mycotoxins extraction

Fifty grams of each of the stud-
ied samples transferred into a blender
jar, 100 ml of chloroform were added
and the contents were homogenized
for 5 minutes at low speed and 3
minutes at high speed. The extract
filtered through flouted Whatman
No.1 filter paper. The extraction pro-
cedure was repeated twice with the
same volume of chloroform. The
combined chloroform extracts
washed with equal volume of distilled
water dried over anhydrous sodium
sulphate and then evaporated to near
dryness on steam bath. The residue
was transferred quantitatively to a
small vial with 1ml chloroform.
Mycotoxins determination

The extracted mycotoxins were
determined by thin layer chroma-
tographic technique on pre-coated sil-
ica gel plate 60 F254 (Merck) as de-
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scribed by El-Kady and Moubasher
(1982). Mycotoxins were identified
by comparison with appropriate ref-
erence standards of mycotoxins using
solvent system of chloroform: ace-
tone (90:10, v/v) for Aflatoxins; tolu-
ene: ethylacetate: 90% formic acid
(60:30:10, v/v/v) for Ochratoxins;
toluene: acetone (20:10, v/v) for
Sterigmatocystin and ethyl acetate: n-
hexane (1:1, v/v) for Zearalenone.
Chemical confirmatory tests for
mycotoxins

Additional confirmatory tests
are require to differentiate unambigu-
ously between the mycotoxins and
other fluoresces compounds that may
be present in an extract. Chemical
confirmatory tests for positive sam-
ples were carried out using various
treatments on TLC plates according
to the method described by Golinski
and Grabarkiewica-szczesna (1984).
Results and Discussion
Fungi isolated from samples

Fungal genera and species iso-
lated from the studied samples listed
in Table (1). In general, 14 species of
fungi belonging to eight genera were
isolated and identified from samples
of wheat grains, Wheat Flour, Kishk,
Burghol, Shamsy bread and Biscuits.
Six species of Aspergilli (4. flavus, A.
fumigates, A. niger, A. sydawi, A. ter-
reus and A. versicolor) and two spe-
cies of Penicillia (P. chrysiogenum
and P. ducluxii) were isolated. Be-
sides, one species of each of Alter-
naria (A. alternata); Cladosporium
(C. cladospoides); Curvularia (C.
spicifera); Epiococcum (E. nigrum);
Rhizopus (R. nigricans) and Scopu-
lariopsis (S. brevicaulis) were also
isolated and identified.
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In case of wheat grain samples,
nine species belonging to six genera
were identified as follows: Aspergil-
lus,(4 species), Alternaria alternata,
Cladosporium cladospoioides, Epio-
coccum nigrum, Penicillium chrysio-
genum and Rhizopus nigricans. The
total fungal count recordedon differ-
ent wheat grain samples was 64, 58,
12, 73 and 31CFUs/10 g of samples
number 1,2,3,4 and 5, respectively.
These results indicated that wheat
grains collected from Abnob region
(sample no. 4) was the highly con-
taminated (73 CFUs/ 10g) while,
wheat grains collected from Al-Wasta
region (sample no.3) was the least
contaminated one (12 CFUs/ 10g).
Similar results were recorded by
many investigators such as Lohar and
Sonawane (2013) who isolated As-
pergillus terreus, Aspergillus oryzae,
Aspergillus glaucus, and Syncepha-
lastrum racemosum from stored cere-
als, pulses, rice and wheat grains on
Sabouraud dextrose agar medium. In
addition, Mokhtar and Dehimat
(2013) isolated 39 isolates of Alter-
naria alternata from three stored
samples of local hard wheat seeds on
potato-dextrose-agar (PDA) medium.

In case of wheat flour samples,
data in Table (1) showed that, five
species belonging to three genera
were identified from the samples as
follows: Aspergillus flavus, A. niger,
A. versicolor, Penicillium ducluxi and
Rhizopus nigricans. The total counts
of fungi isolated were 281, 94, 148,
166 and 22 CFUs/ 10g for samples
number 1, 2, 3, 4 and 5, respectively.
The results indicated that, sample
number 1 -collected from Al-Qusiyah
region- was the most contaminated
sample (281 CFUs/ 10 g) while,
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commercial wheat flour sample “Al-
Salam” (sample no. 5) was the least
contaminated one (22 CFUs/ 10 g).
Al-Defiery and Merjan (2015) stud-
ied the extent of molds contamination
on three types of wheat flour in Baby-
lon province using spread plate tech-
nique on PDA medium and found
that the major genera of molds iso-
lated according to decreasing fre-
quency were Aspergillus, Penicillium,
Fusarium, Cladosporium, Alternaria,
Mucor, Rhizoctonia, Trichoderma,
Rhizopus, Nigrospora, Bipolaris and
Macrophomina.

Data in Table (1) also revealed
that nine species belonging to five
genera were isolated and identified
from kishk samples. Aspergillus was
the most predominant genus repre-
senting by five species namely 4. fla-
vus, A. fumigatus, A. niger, A. sydawi
and A. terreus. The other four genera
detected as single species such as A/-
ternaria alternata, Curvularia spicif-
era, Epiococcum nigrum and Penicil-
lium ducluxi. The total count of fungi
isolated from the Kishk samples was
73, 18, 118, 57 and 125 CFUs/ 10 g
of samples number 1, 2, 3, 4 and 5,
respectively. The results indicated
that, sample No. 5 which collected
from Assiut city was the most con-
taminated sample (125 CFUs/ 10 g)
while, Kishk sample No. 2 which col-
lected from Manfalut City was the
least contaminated one (12 CFUs/10
g). These results arein agreement
with that obtained by Ismail (1993)
who found that, the most common
fungal genera contaminating the
Egyptian foodstuff kishk are Asper-
gillus, Penicillium, Emericella and
Rhizopus.
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Concerning the mycological
analysis of wheat burghol samples,
data in Table (1) showed that four
species of Aspergillus namely A. fla-
vus, A. niger, A. terreus and A. versi-
color in addition to Cladosporium
cladospoioides, Penicillium chrysio-
genum and Rhizopus nigricans were
isolated and identified. The total fun-
gal count in the analyzed samples
was 97, 134, 134, 123 and 134 CFUs/
10 g of samples numbers 1, 2, 3, 4
and 5, respectively. The results indi-
cated that, wheat burghol sample of
Manfalut, Al-Wasta and Assiut City
(No. 2, 3 and 5) were highly con-
taminated by fungi (134 CFUs/ 10 g
of each one) while, wheat burghol
sample collected from Al-Qusiyah
City (No. 1) was the least contami-
nated one (97 CFUs/10 g). These re-
sults were consistent with that re-
corded by Faria ef al., (2017) who
studied the presence of aflatoxigenic
Aspergillus in 30 samples of com-
mercial Burghol wheat in the city of
Maringa, Parana, Brazil and found
that 42% of the fungal isolates identi-
fied as Aspergillus flavus.

Results in Table (1) also indi-
cated that seven species belonging to

five genera were identified from
Shamsy bread samples as follows:
Aspergillus flavus, A. niger, A. versi-
color, Alternaria alternata, Curvu-
laria specifera, Penicillium ducluxi
and Scopulariopsis brevicaulis. The
total count of fungi isolated from the
samples was 28, 17 and 10 CFUs/
10g of samples numbers 1, 2, and 5,
respectively. While each of samples 3
and 4 didn’t give any fungal isolates.
The results indicated that, sample
number (1) collected from Al-
Qusiyah city was the most contami-
nated sample (28 CFUs/ 10g).

In case of Biscuits samples,
three Aspergillus species (4. fumiga-
tus, A. niger and A. versicolor) in ad-
dition to Penicillium ducluxiwere
identified. The total count of fungi
isolated from Biscuits samples was
63, 40, 44, 46 and 73 CFUs/ 10 g of
samples numbers 1, 2, 3, 4 and 5, re-
spectively. The results indicated that,
sample no. 5 (commercial tea biscuits
called “FAIRY”) was the most con-
taminated sample (73 CFUs/ 10 g)
while, “LUXE” biscuits sample was
the least contaminated one (40 CFUs/

10 g).

Table 1. Fungal genera and species isolated from wheat grains and its products.

Sample number
Genera and species ‘Wheat Grains ‘Wheat Flour Kishk Burghol Shamsy Bread Biscuits
11234 S|TC| 1| 2] 3 4 (| S|TC| 1{ 2 41 S| TC| 1| 2 3 4 SITC 1J{2)3]4|STC 1 (2|3[4] 5| TC
\Aspergillus 60|39| 7 49| 18| 173| 243|62| 118| 159| 19| 601(120(18| 83 | 5| 100 | 226|(78| 134 | 134 | 120| 134 | 600|| 4 | 10 10124[(19 (14| 4| 5| 2 | 4
Aspergillus flavus 3|7 25|17 7 |32] 13 |135]| 2| 189 2 | 5 |[43[ 117 117| 53 | 117|447| 2 2
Aspergillus firmig 12/9| 78| 2| 93 | 194 3 3
Aspergillus niger 77| 7|17 8|46 3 |12| 5 | 22|2|44|8 3| 5| 1827 17 | 17 | 37 | 17 | 115 3 3 1 2/ 2|5
Aspergillus sydawi 2 2
Aspergillus terreus 48|23 30| 5 | 106 7 713 22 25
Aspergillus versicolor 2|2 4 |1233(18/ 100| 2 |15| 368 5 8 13127 10| 19| 19 (13| 4 36
\Alternaria alternata 5 5 23 2 25 212 4
(Cladosporlun 2| |2|5]9 2 2
Curvularia spicifera 8 8 3 3
[Epiococcum nigrum 3 2 5 2 2
Penicillium 2/2|13|2]|5|14( 38|25 28 3| 9420 35| 50| 25 | 130}{10 10(17] 2 19 44 126/40(41| 71 | 222
Penicillium chrysiogenum |2 | 2| 3| 2 | 5| 14 10 10
Penicillium ducluxi 38 |25 28 3| 9420 35 (50| 25 | 130 17] 2 19 44 126/40(41| 71 | 222
[Rhizopus nigricans 2|7|2[18| 3| 32 71217 16 7 3 10
\Scopulariopsis brevicaulis 2|3 5
Total Count (TC) 64 58| 12| 73| 31| 238 281|94| 148| 166|22| 711(/73| 18| 118| 57| 125| 391|(97| 134 | 134 | 123| 134 | 622| 28 | 17 10| 55| 63 (40|44 |46| 73 | 266
No. of genera 3 5/3|5|/4|/6[2]3]3|2|3]3]|5/1 3] 2| 5|41 1 21 4144 15| 2(2]2(2| 2| 2
No. of species 6 9/3/6|/6| 9] 4|5/ 5|44/ 5/|6/|3 4] 4 6/ 2] 2| 5|2]|7]|6]5 117 2 3] 2] 4
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Counting of isolated fungi

The mycological analysis (total
count, density, number of cases of
isolation and frequency percentage)
of the samples are shown in Table
(2). The results showed that, wheat
flour samples were the most contami-
nated samples with total count of
711CFUs/ 10 g, which may be due to
its highly spreadable surface area in
comparison with the other types of
the studied samples or to improper
moisture content in the flour. Asper-
gillus was the most predominant ge-
nus encountered in wheat grains as
well as in all wheat-based products
except biscuits samples. In wheat
grain samples, it comprised 72.69%
of the total fungi and represented by
four species. The highest values of
frequency (100%) with highest num-
ber of cases of isolation (5) recorded
for Aspergillus niger, while the high-
est density (44.54%) and counts (106
CFUs/10g) were recorded for Asper-
gillus terreus. In wheat flour samples,
the genus Aspergillus encountered
for 84.53% of the total isolated fungi
and represented by three species. All
of them have 100% frequency value
with number of case of isolation 5.
The highest density (51.76%) and
counts (368 CFUs/10 g.) observed
with Aspergillus versicolor.

Data in Table (2) also indicated
that Aspergillus was the predominant
genus in Kishk samples comprising
57.80% of the total fungi and repre-
sented by five species. The highest
values of frequency (100 %) with
number of case of isolation 5achieved
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by Aspergillus niger. The highest ac-
count (194CFUs/10 g) achieved by
Aspergillus fumigates with density
49.62%. Concerning burghol sam-
ples, the predominant genus Aspergil-
lus genus accounted for 96.46% of
the total count of the isolated fungi
and represented by four species. Each
of Aspergillus flavus and Aspergillus
niger has 100% frequency value with
number of isolating cases of five. The
highest density (%) and counts
(CFUs/10 g) were 71.86 and 447, re-
spectively for Aspergillus flavus.

Three species of Aspergillus
namely A. flavus, A. niger and A. ver-
sicolor were isolated from Shamsy
bread samples at percentage of
43.64% of the total fungi. Aspergillus
versicolor has the maximum value of
frequency percentage and number of
case of isolation, which were 60 and
3.0, respectively. Meanwhile, the
highest density percentage and counts
(CFUs/10 gm.) recorded for Aspergil-
lus versicolor were 34.55 and 19.00,
respectively.

On the other hand, the predomi-
nant genus observed in Biscuits sam-
ples was Penicillium genus, which
comprised 83.46% of the total fungi.
Penicillium ducluxi was the single
representative, which has 100% fre-
quency value and 5 number of case of
isolation. The density (%) and counts
(CFUs/10 g) value of the fungus were
estimated as 83.46 and 222, respec-
tively.
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Table 2. Total count (TC), density (D%), number of cases of isolation (NCI) and
frequency (F%) for fungal genera and species isolated from wheat grains and

its products.

Sample Wheat Grains Wheat Flour Kishk Burghol Shamsy Bread Biscuits
z z z z z z
Fungal isolated 2| g 81273 i 8|z g 81273 g 81273 i 12|73 g 8|z
\spergillus 173 | 7269 | 5 | 100 ff 601 | 8453 | 5 | 100 226 | 57.80 | 5 | 100ff 600 | 9646 | 5 | 100 24 | 43.64 | 3 | 60| 44 | 1654 | 5 | 100
Aspergillus flavus 17 704 | 3| 60 ff 189 | 2658 | 5 | 100 128 | 2 | 40 || 447 | 7186 | 5 [ 100]] 2 | 3.64 1 (20
Aspergillus fumigatus 194 | 4962 | 4 | 80 3 L1312
Aspergillus niger 46 1933 | 5 | 100 44 6.19 | 5 | 100l 18 | 4.60 | 5 | 100 115 | 1849 | 5 | 100 3 545 1 (20 5 188 | 3 | 60
Aspergillus sydawi 051 | 1|20
Aspergillus terreus 106 | 4454 | 4 | 80 179 | 1| 20 f 25 | 402 | 2 | 40
Aspergillus Versicolor 4 1.68 | 2 | 40 | 368 | 51.76 | 5 | 100 13 ] 209 | 2 | 40 [J 19| 3455 | 3 | 60| 36 | 13.53 | 3 | 60
\lternaria alternata 5 210 | 3| 60 25 | 639 | 2 | 40 41727 1|20
Cladosporium 9 | 3:8 | 1|2 2032 | 1|2
Curvularia spicifera 205 | 1] 20 3| 545
Epiococcum nigrum 5 210 | 2| 40 0.51 | 1] 20
Penicillium 14 588 | 5 | 100 94 | 1322 | 4 | 80 || 130 | 3325 | 4 | 80 || 10 1.61 1| 20 19| 3455 | 2 | 40| 222 | 8346 | 5 | 100
Penicillium 14| 588 | 5| 100 10| 161 | 1|2
chrysiog
Penicillium ducluxi 9% | 1322 130 | 3325 | 4 | 80 19| 3455 | 2 | 40| 222 | 8346 | 5 | 100
Rhizopus nigricans 32 | 1345 | 5 | 100 16 | 225 | 3 | 60 10 | 161 | 2 | 40
\Scopulariopsis brevicaulis 50909 | 2140

Natural occurrence of mycotoxins
in the studied samples

Thirty representative samples
belonging to six kinds of wheat and
wheat-based products (five samples
of each kind) were analyzes for the
presence of mycotoxins. Data illus-
trated in Table (3) indicated that, 40%
of wheat grain samples proved to be
contaminate by mycotoxins. Wheat
grain sample no. 3 contained a mod-
erate concentration (300-500 pg/kg)
of both sterigmatocystin and aflatoxin
B,. Meanwhile, sample no. 4 showed
contamination by a moderate concen-
tration (300 - 500 pg/kg) of sterigma-
tocystin only. The obtained results
are in consistence with that recorded
by Trombete et al. (2014), who de-
termined aflatoxins B,, B,, G; and G,
in 108 samples of whole-wheat grains
in Brazil and found that 30.6% of the
tested samples were positive for at
least one aflatoxin and the B; form
had the highest prevalence in the
samples. The mycotoxins that com-
monly occur in cereal grains and
other products are aflatoxins, ochra-

128

toxin A, fumonisins, deoxynivalenol
and zearalenone. Most of these my-
cotoxins may survive during food
processing operations and can con-
taminate finished processed foods
(Bullerman, 2007).

Regarding wheat flour samples,
the obtained results indicated that
20% of the analyzed samples showed
contamination by low concentration
(less than 300 pg/Kg) of zearalinone.
Although this mycotoxin produced
mainly by some species of Fusarium
genus, which does not detected
among the contaminant fungi. The
occurrence of fungi on the foodstuff
does not necessarily accompanied
with the presence of mycotoxins, as
not all fungal strains are able to ex-
crete toxins. At the same time, the
presence of a mycotoxin is not al-
ways accompanying by the presence
of the fungus produced of it, as the
mycotoxigenic fungi may exist and
excrete the toxin at an early stage of
food production chain, and then the
fungus disappears or kills while the
secreted mycotoxin remains survive
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on the foodstuff. The obtained results
are in agreement with those reported
by MacDonald et al. (2005) who
found that barley, wheat and maize
flour naturally contaminated by very
low levels of zearalenone.

Data presented in Table (3) also
showed that one sample of Kishk out
of five samples contained a moderate
concentration (300 - 500 pg/Kg) of
aflatoxin B;. These results agree with
Colak et al. (2012) who found that
23.2% of tarhana samples (turkish
cereal-based fermented food product
like kishk) collected from Istanbul
were contaminated by aflatoxins in
the range of 0.7-16.8 pg/kg. How-
ever, Fighty percent of Kishk sam-
ples were negative for mycotoxin.
This may be due to the effect of
manufacturing steps such as washing
wheat grains, pre-cooking of the
grains, sun drying of the cooked
grains, addition of sour milk and fer-
mentation process by lactic acid bac-
teria. Several studies indicated that
many species of Lactic acid bacteria
have potential as natural food - grade
bio-control agents of molds and my-
cotoxins contamination of foods.
Chelkowski (1989) demonstrated that
some lactic acid bacteria have prom-
ising ability as natural food-grade
bio-control agents of mold growth
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and mycotoxin production. Nanis et
al. (2009) studied the antifungal ef-
fect of Lactobacillus plantarum, L.
paracasei subsp. paracasei and L.
rhamnosus against A. parasiticus
NRRL2999, A. flavus, A. versicolor,
Penicillium roqueforti and P. com-
muni. All the studied Lactobacillus
strains exhibited various degrees of
growth inhibition against some but
not all the studied molds. Production
of Aflatoxin B, by A. parasiticus and
A. flavus almost completely inhibited
by all the tested lactobacilli.

For wheat burghol, 40% of the
examined samples showed contami-
nation by moderate concentrations
(300 - 500 pg/Kg) of aflatoxin B.
These results were agree with Faria et
al. (2017) who isolated 42 mono-
sporic isolates of aflatoxigenic As-
pergillus flavus and Some of the iso-
lates were confirmed to be aflatoxin
producers and several of them pre-
sented a genetic profile of aflatoxin
synthesis.

Data in Table (3) also showed
that, Shamsy bread and biscuits sam-
ples were negative for the presence of
mycotoxin. These results are normal
and expected, and it should be so if
these products were produced under
quality control and healthier condi-
tions.
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Table 3. Natural occurrence of mycotoxins in wheat grains and wheat-based prod-

ucts.

%
Contaminatio
n

Type of sample

of Samples

sample no.

Level of Mycotoxin detected

Aflatoxins

B1{B2( G1]| G2

Ochr. Al

Sterig.

Zearlin.

isolated fungi

‘Wheat Grains

40%

—_

A. flavus, A.niger, A. terreus, A.Versicolor, P.
chrysiogenum, R. nigricans

A. flavus, A.niger, A. terreus, A.Versicolor, A.
alternata, C. cladospoioides, E. nigrum, P.
chrysiogenum, R. nigricans

I+ - - -

3+

A. niger, P. chrysiogenum, R. nigricans

2+

A. flavus, A.niger, A. terreus, C. cladospoioides, E.
nigrum, P. chrysiogenum, R. nigricans

A. flavus, A.niger, A. terreus, A.Versicolor, A.
alternata, C. cladospoioides, E. nigrum, P.
chrysiogenum, R. nigricans

‘Wheat flour

20%

A. flavus, A.niger, A.Versicolor, p. ducluxi

A. flavus, A.niger, A.Versicolor, p. ducluxi, R. nigricans

A. flavus, A.niger, A.Versicolor, p. ducluxi, R. nigricans

A. flavus, A.niger, A.Versicolor, R. nigricans

W

A. flavus, A.niger, A.Versicolor, p. ducluxi

Kishk

20%

A. fumigatus, A.niger, A. alternata, C. spicifera, E.
nigrum, P. ducluxi

A. fumigatus, A. sydawi, A. terreus

A. flavus, A. fumigatus, A. niger, p. ducluxi

A. fumigatus, A. niger, A. alternata, p. ducluxi

DN (WIS~

A. flavus, A. fumigatus, A. niger, p. ducluxi

Burghol

40%

A. flavus, A.niger, A. terreus, A.Versicolor, C.
cladospoioides, P. chrysiogenum, R. nigricans

A. flavus, A. niger

A. flavus, A. niger

A. flavus, A. niger, A. terreus, A.Versicolor, R.
nigricans

A. flavus, A. niger

Shamsy bread

0%

A. flavus, A.Versicolor, A. alternata, C. spicifera, P.
ducluxi, S. brevicaulis

A. niger, A.Versicolor, A. alternata, P. ducluxi, S.
brevicaulis

ND

ND

A.Versicolor

Biscuits

0%

A.Versicolor, P. ducluxi

A. niger, A.Versicolor, P. ducluxi

A.Versicolor, P. ducluxi

A. fumigatus, A. niger, p. ducluxi

N R W=l W

A. niger, p. ducluxi

* 1+ : (low concentration less than 300 pug/Kg), * 2+ / 3+ : (moderate concentration 300 - 500 pug/Kg),

* ND: not detected.
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