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© 08 : ABSTRACT

Deoxynivalenol (DON) is one of the most common mycotoxins found in cereal products.
: 9T The purpose of this study is to compare the DON contamination level in raw wheat flour and
Received: 8 Apr 2020 : bread.
Accepted: 26 Jul 2020 ¢ [VIETELE In this analytical study with cross-sectional design, a total of 44 wheat flour and bread samples
© (Lavash flour and bread, and Barbari flour and bread) were collected. The DON level was measured using
ELISA method. Collected data were analyzed in SPSS software by using ANOVA and t-test considering a
significance level of P>0.05.
TS The Mean+SD total DON level in the flour and bread samples was 0.03+0.04 and 0.12+0.21 pg/
kg. The mean DON level in the Lavash and Barbari flour samples was 0.01+0.02 and 0.01+0.01 pg/kg,
and in the Lavash and Barbari bread samples as 0.04+0.03 and 0.16+0.27 pg/kg, respectively. There was
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Keywords: no statistically significant difference in the DON levels between flour and bread samples (P>0.05).
Deoxynivalenol, : The presence of DON in the studied samples was observed, but its contamination level was
Wheat, Flour, Bread © lower than the permissible limit.
Extended Abstract European Food Safety Authority reported that 1.7% of
animal food and 0.8% of human food has a contamination
1. Introduction level above the standard level [7].
he Deoxynivalenol (DON) mycotoxin In Vidal et al.’s study in 2016, it was shown that the hy-

is generally produced by Fusarium gra- drolysis enzymes used in the bakery reduced the amount
minearum and Fusarium culmorum [1, 2]. of DON from 10 to 14% at 45°C [8]. In the study by Yaz-

This toxin is commonly found in cereal danpanah et al. in 2014, 13.9% of the cereal samples and
products [3-5]. According to the European its products were contaminated with DON by a maximum
Commission report, the maximum permissible limit of DON level of 368.7 ng/g and an average level of 118.2 ng/g [9].

in wheat flour is 750 pg/kg, and in bread as 500 pg/kg [6]. Bread made from wheat flour is considered as the main
source of human food. Therefore, it is necessary to iden-
a
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tify the type and amount of fungal toxins in various food
products to control and provide the necessary solutions to
eliminate it. Due to the fact that the production of fungal
toxins is higher in humid areas, this study aims to compare
the DON contamination level in wheat flour and bread in
northern Iran with humid climate.

2. Materials and Methods

This is an analytical study with cross-sectional design
conducted in Mahmudabad, Mazandaran, Iran in Spring
2016. The sample size, according to the capacity of the
Enzyme-Linked Immunosorbent Assay (ELISA) kit, was
determined 44. For this purpose, 44 samples of wheat flour
and bread were prepared from the selected bakeries; 12 La-
vash flour and 12 Lavash bread (from the Lavash bakeries
No.1 and 2), and 10 Barbari flour and 10 Barbari breads
(from the Barbari bakeries No.1 and 2). All samples were
kept in the refrigerator at a temperature of 4°C until trans-
ferring to the laboratory [10]. First, 5 g of each flour sample
was measured using a digital scale and poured into Erlen-
meyer flasks, separately. Then, 25 cc of 72% methanol was
added to the flour-containing flasks and mixed well for 3
minutes using a shaker. The resulting solution was then fil-
tered using a filter paper (Whatman Grade 1) and the extract
was collected [11]. The amount of DON in the samples was
measured according to the instructions of the Veratox ELI-
SA kit (Neogen, USA) [12]. Data were analyzed in SPSS
v. 20 software using Analysis of Variance (ANOVA) and
t-test, considering a significance level at P<0.05) [3, 5].

3. Results

The Mean+SD of DON toxin in flour and bread samples
was 0.03+0.04 and 0.12+0.21 pg/kg, respectively, and there
was no significant difference between flour and bread sam-
ples, according to the t-test results (P=0.24). The Mean+SD
of DON in Lavash and Barbari flours were reported
0.01+0.02 and 0.01£0.01, respectively, but this difference
was not statistically significant (P=0.59). The Mean+SD
of DON in Lavash and Barbari breads was 0.044+0.03 and
0.16+0.27, respectively, but this difference was not statisti-
cally significant, either (P=0.21). Furthermore, the amount
of DON in different samples had no significant relationship
with different months of the sampling season (P=0.35).

4. Discussion

In the present study, the highest level of contamination
with DON in the bread samples was 0.78 pg/kg, which is
not high compared to the permissible limit [6]. The DON
is released under the influence of digestive enzymes and
increases the amount of toxin in the dough, but in the lat-
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er stages of cooking and under heating, a large amount of
DON toxin is decomposed [13]. The processes of peeling
or bleaching of wheat as well as the milling process can be
effective in reducing the contamination of wheat flours [14].

In the process of making Barbari bread, sourdough
is used and fermentation is performed for a longer time
compared to the Lavash bread; therefore, the release rate
of acetylated DON compounds increases, which causes a
slight increase in the amount of DON in the Barbari bread
15]. On the other hand, DON remains stable at 120°C
during cooking and is largely eliminated at 180°C and re-
mains with a very low amount at 210°C [12]. The amount
of heat in baking the Lavash bread is higher than that in
baking the Barbari bread, and due to the thinness and flat-
ness of Lavash bread, more heat penetrates into it com-
pared to the Barbari bread leading to the elimination of
more toxins [16]. Although the use of sodium bicarbonate
is not allowed in the Lavash bakeries in Iran, many baker-
ies may still add it during baking due to its popularity; with
the alkalinization of the environment, it causes the elimi-
nation and reduction of the DON in the final product [17].

Weather, temperature, and the conditions, duration, and
method of flour storage all can affect the accumulation of
toxins in raw materials and products [2]. The results of the
present study showed that the amount of DON in flour and
bread samples was lower than the permissible limit. More-
over, the samples obtained from this study were completely
safe to consume with no any problem for the health. Fur-
thermore, the amount of DON was not significantly differ-
ent between heat-baked breads and raw wheat.
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