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Background: Mycotoxins are a group of structurally diverse substances produced by a wide
range of moulds. These fungal secondary metabolites, whose presence in feed is unavoida-
ble, can impose hazards to human and animal health. Continuous concern about potential ef-
fects of mycotoxins in the human diet has led to an increasing interest in researches about
fungi and mycotoxin production. The aim of this work was to assess fungal contamination of
feed material manufactured in Iran with emphasis on its importance in safety of animal
origin foods.

Methods: Samples included 16 poultry and 15 aquatic feed which collected from 4 and 3
factories, respectively in Markazi province, Iran, in 2012. Then, standard mould count pro-
cedure was carried out to determine fungal contamination levels in the samples. SPSS (ver-
sion 16) software was applied to statistical analysis.

Results: According to the results, 6.7% of aquatic and 31.3% of poultry feed samples had
fungal contamination. The mean fungal contamination level of poultry feed and aquatic feed
samples were 6.4x10*1.12x10° CFU/g and 1.18x10%2.77x10° CFU/g, respectively.
Conclusion: This study showed a need for control of fungal contamination in aquatic and
poultry feed in Iran. The condition of poultry feed is more problematic than that of aquatic
feed, indicating a need to more local work to have least fungal contamination.

Introduction

When animal feed materials are contaminated by moulds,
there is a significant risk of their contamination with the
secondary metabolites of these fungi called “Mycotoxins”.
Thus, fungal contamination should be examined for feeds of
local areas in different countries and hence the results could
be practical for the studied regions (Conkova et al., 2006;
Kabak et al., 2006). Diverse mycotoxins produced by sever-
al fungi species are mainly aflatoxin, ochratoxin A,
fumonisins, deoxynivalenol, zearalenone, etc. which among
them aflatoxins are of much significance. The most im-
portant aflatoxin producers fungi occurring naturally in feed
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and food materials are Aspergillus flavus, A. parasiticus and,
to a lesser extent, A. nomius (Murphy et al., 2006; Neal et
al., 1998; Pitt, 2000). Aflatoxin M1 is the metabolite of
AFBL1 and exists mainly in milk of farm animals ingesting
feed contaminated with AFB1 (Montaseri et al., 2014).
Since mycotoxin producer fungi are widely distributed in
soil, air and plant materials (Astoreca et al., 2011), there is a
serious hygienic risk about fungal contamination of industri-
al animal feed endangering safety of food of animal origin
especially milk and meat.

Controlling fungal contamination should be considered in
animal nutrition to decrease mycotoxin concentration in
human diet. By regard to the importance of this issue,
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the aim of this work was to assess fungal contamination of
feed material manufactured in Iran with emphasis on its
importance in safety of animal origin foods.

Materials and methods
Samples collection

Samples included 16 poultry feed and 15 aquatic concen-
trated feed samples which collected from 4 and 3 factories,
respectively in Markazi province, Iran, in 2012. Markazi
province, is one of the most important industrial regions of
Iran in which several industrial factories are located.

Fungal culture

Total fungal contamination analysis was performed ac-
cording to 1SO (2008). In detail, 20 g of each sample were
homogenized for 5 min in 180 ml peptone-water. Decimal
dilutions in 9% (w/v) NaCl solution were prepared and in-
oculated in dichloran 18% mass fraction glycerol agar me-
dium containing yeast extract (5 g), glucose (10 g), chlo-
ramphenicol (0.1 g), agar (12-15 g), PO,H.K (1 Q),
MgS0,4.H,0 (0.5 g), dichloran (2, 6-dichloro-4-nitroaniline)

(0.002 g), glycerol (220 ml), digestion enzyme of casein (5
g) and distilled water (up to 1 1.

Plates were incubated for 5 days at 30 °C, after which col-
onies were counted and then the data were recorded.

Statistical analysis

SPSS (version 16) software was applied to statistical anal-
ysis.

Results

According to the results, 6.7% of aquatic and 31.3% of
poultry feed samples had fungal contamination. The mean
fungal contamination level of poultry feed and aquatic feed
samples  were  6.4x10°#1.12x10° CFU/g  and
1.18x10°+2.77x10° CFU/g, respectively.

The contamination levels in 1 of 3 aquatic feed factories
and 2 of 4 poultry feed factories were above acceptable level
(<10* CFU/g).

As shown in Table 1 and Table 2, significance differences
was observed between fungal contamination level of differ-
ent feed types (p<0.05).

Table 1: Fungal contamination of aquatic feed produced in different factories in Markazi province of Iran

Factory Fungal contamination Samples (%) with
number (Mean+SD) >10* (CFU/g)"
1 7.86x10+6.32x10 0
2 3.34x10%+2.07x10? 0
3 3.12x10°+4.43x10° 20
Mean 1.18x10%+2.77x10° 6.7

“ Acceptable level is <10* (CFU/g)

Table 2: Fungal contamination of poultry feed produced in different factories in Markazi province of Iran

Factory Fungal contamination Samples (%) with
number (Mean+SD) >10* (CFU/g)"
1 1.07x10°+62.5x10 0
2 2.62x10°+4.92x10° 0
3 4.71x10%+8.86x10* 25
4 2.0625x10%+1.29%10° 100
Mean 6.4019x10%+1.12x10° 31.3

Acceptable level is <10* (CFU/qg)

Discussion

Mycotoxins have adverse effects on humans, animals and
crops, resulting in illness and economic losses (Rosa et al.,
2006). This study showed that 6.7% of aquatic and 31.3%
of poultry feed samples had fungal contamination. Moulds
are known as the most frequent contaminant of animal
feed. According to International Organization for Standard-
ization (2008), total fungal count of food and animal feed

should be below 10* CFU/g. Based on Table 1 and Table 2,
among 7 feed factories, 3 of them had the samples with
fungal contamination counts above standard level. Such
situation seems to be warning from hygienic aspects. It is
possible that the factories with high level of contamination
have not sufficient sanitation facilities or its employers
may have not enough training. Feed contamination comes
from different sources, such as failure to comply with
health codes or contamination of the production line. Feeds
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may be contaminated by fungi during milling process.
Therefore, in addition to the feed, the processing pathway
will also increase the fungal pollution. Feeds contamination
depends on different factors such as human error, produc-
tion practices and handling procedures in the feed mill,
during transport and on the farm. In feed mills, fungal con-
tamination may be retained at various points along the pro-
duction line, contaminating successive batches of meal as
they are processed (Kabak et al., 2006; Murphy et al.,
2006; Pitt, 2000).

Recently, Mahmoudi (2014) reported the considerable
concentrations of Zearalenone in food of animal origin
produced in North-West of Iran. Among 210 samples of
milk, liver and meat, 92 of them (43.8%) were contaminat-
ed with this mycotoxin. The significantly higher contami-
nation rate was observed in autumn compared to summer.
Also, several researches carried out in Iran and the other
countries have indicated high incidence rate of aflatoxin
M; in milk of farming animals (Bakirci, 2001; Fallah,
2010a; Fallah, 2010b; Fallah et al., 2011; Ghazani, 2009;
Prandini et al., 2009), resulting from considerable presence
of mycotoxin producer fungi in consumed feed of such
animals.

In a study in Canada, mycotoxins were found in 18% of
feed samples during 1982-1994 (Abramson et al., 1997).
Similar finding has been reported by Jaimez et al. (2004)
who worked on the occurrence of fungal contamination and
mycotoxin residue in animal feed produced in Spain. Pre-
vious investigation about fungal contamination of animal
feed in the other province of Iran were in accordance with
our finding (Fani et al., 2013; Rezaei et al., 2013a; Rezaei
et al., 2013b; , Rezaei et al., 2014a; Rezaei et al., 2014b).

Conclusion

Considering the results obtained from the survey and the
previous researches carried out in Iran, it is concluded that
there is a clear need to control fungal contamination of
animal feeds in Iran by paying more attention to practical
decisions to prevent transfer of these toxins to animals or to
animal products.

This study measured the fungal contamination in poultry
and aquatic feed in Markazi province of Iran. As poultry
and aquatic products are the main protein sources for hu-
mans, their safety should be considered as a serious issue.
This study showed a need for control of fungal contamina-
tion in aquatic and poultry feed in Iran. The condition of
poultry feed is more problematic than that of aquatic one,
indicating a need to more local work to have least fungal
contamination.
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