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ABSTRACT

Mycotoxins are one the most important issues of human health. One of the most
important ways to transfer of these toxins in to human diet is through animal
product. Because of this, investigation on the fungal contamination of animals feed
which are the main sources of mycotoxins has been taken special importance. The
present study evaluated 40 dairy cattle and 35 beef cattle feed samples for fungal
contamination in central province of Iran, Arak. The samples were taken from five
commercial distributors of animal feed. Five feed samples of beef cattle (35
samples totally) and eight feed samples of dairy (40 samples totally) were selected
from these distributes. Dichloran-Glycerol (DG18) selective medium was used in
the present study. The results showed the fungal contamination of feeds in dairy
feeds samples was 37.5% (15/40) and it was 37.1% (13/35) in beef cattle feeds.
The average values for fungal contamination for dairy feeds and beef feeds were
3.63 and 3.52 CFU/qg respectively. The results clear that the high rates of fungal
contamination of dairy and beef cattle feeds might be as important health
concerning issues in the research area and more studies are granted to minimize
this contamination in animal nutrition and consequently in human health.
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Introduction

Microscopic fungi and their metabolites,
mycotoxins, are often found as contaminants
in agricultural products before or after
harvest as well as during transportation or
storage. Animal feeds are routinely subject
to contamination from diverse sources,
including environmental pollution and
activities of insects and microbes. Feed
toxins include compounds of both plant and
microbial origin. Among microbes, fungal
contamination is a concerning issue in
animal nutrition because of toxins which
might be poisonous in animal products for
human. There are consistent reports of
worldwide contamination of feeds with
fungi and their spores. In the tropics,
Aspergillus is the predominant genus in
dairy and other feeds(Dhand et al., 1998).
Other species include Penicillium, Fusarium
and Alternaria, which are also important
contaminants of cereal grains(D'mello and
Devendra, 1995, D'Mello, 2000). When
cereal grains and animal feed are colonised
by moulds there is a significant risk of
contamination  with ~ the  secondary
metabolites of these fungi (Placinta et al.,
1999). Mycotoxins  are  secondary
metabolites that have adverse effects on
human, animals and crops, resulting in
illness and economic losses (Hussein and
Brasel, 2001). These fungi contaminate wide
range of agricultural products mainly cereal
grains, during pre- and post-harvest stages
(El Khoury et al., 2011, Guan et al., 2011)
and factors such as season, humidity,
temperature and drought in field as well as
storage conditions (i.e. temperature, relative
humidity and duration) have critical roles in
production of aflatoxins (Kang'ethe and
Lang'a, 2010, Dashti et al., 2009, EFSA,
2004). Regarding the toxins the human
health concerns have been emphasis on
mycotoxins which might be presented by
animal products. Among four common
aflatoxins available (aflatoxin Bl, B2, G1
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and G2), aflatoxin B1 (Af-B1) is the most
prevalent and poisonous molecules and
categorized as group 1 human carcinogen
(Fallah, 2010, Guan et al., 2011, El Khoury
et al, 2011). When lactating mammals
ingest feeds containing aflatoxin B1, it is
converted to Af-M1 by hydroxylation
(Ruangwises and Ruangwises, 2010). Af-
M1 is secreted to milk and subsequently
entered individuals through consumption of
milk and other dairy products (Prandini et
al., 2009). Many studies showed that Af-M1
have teratogenic and mutagenic implication
and recently, likewise Af-B1, classified as
first group human carcinogen (Sassahara et
al., 2005, Almeida Picinin et al., 2012).
Fungal contamination should be examined
individually for feeds of local areas in
different countries and hence the results
could be practical for the studied
regions(Conkova et al., 2006). Because of
this critical role of aflatoxinis, controlling
the fungal contamination should be
considered in animal nutrition to decrease
aflatoxins concentration in human nutrition.
In the present study, the feed samples
prepared from some commercial dairy and
beef feeds are evaluated for fungal
contamination in central province of Iran,
Arak.

Materials and Methods

Study area

This study was performed in Markazi
province, central Iran. The area has a
population of approximately 600000 and is
located around 49° east longitude and 34°
north latitude with an average height of
1750 meters above sea levels and a mean
annual precipitation of about 300 mm and
the annual relative humidity about 50%. The
maximum temperature may rise up to 35°C
in summer and may fall to minus 25 °C in
winter (Fig.1).
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Feed sample preparation

The five commercial animal feed
distributers for dairy and also five
distributers for beef cattle feeds are selected
to collect the samples. Eight feed samples of
dairy cattle nutrition (totally 40 samples)
and seven feed samples of beef cattle
nutrition (totally 35 samples) are subjected
to analysis for fungal contamination.

Fungal culture

Yeast isolation was performed according to
1SO21527-2 (1SO, 2008). 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
inoculated in to Dichloran 18% mass
fraction glycerol agar (DG18) medium.
Plates were incubated for 3-5 days at 30°C,
after which yeast colonies were counted.

Composition of DG18

The composition of the DG18 was yeast
extract (5 g), Glucose (10 g),
chloramphenicol (0.1 g), Agar (12- 15 g),
POHK (1 g), MgSO4.H,O (0.5 q),
dichloran (2, 6-dichloro-4-nitroaniline)
(0.002 g), glycerol (220 g), enzymatic
digestion of casein (5 g), distilled Water (1
liter).

Statistical analysis

Statistical analyses were done by using SAS
software(SAS, 1999-2000). The results
showing p< 0.05 were considered as
significant.

Results and Discussion

The data for fungal contamination analysis
for different feeds in five factories of dairy
cattle feeds and beef cattle feeds are
presented in Table 1. Moreover a
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discriminate analysis on the tested samples
was carried out and results in each source of
animal feeds are shown in Fig.1 (dairy cattle
feeds) and Fig.2 (beef cattle feeds).

The counts of yeasts in dairy cattle feed are
ranged from 6x10" to 1.6x10° CFU/gr and in
beef cattle feed was 3 x 10' to 5.6 x 10°
CFU/gr. This result clarifies the greater
range of fungal contamination of beef cattle
feeds in the research area. In this study the
mean content of fungal contamination in
dairy cattle feed was 16436.75 + 6.32
CFU/gr and this value for beef cattle feeds
was 291839.6 * 591 CFU/gr. The
significant difference was observed for
different factories supplied animal feeds.
The greatest fungal contamination for both
dairy cattle feeds and beef cattle feeds was
found for factory E (4.63 and 5.22 CFU/qgr,
for dairy feeds and beef feeds respectively).
The lowest values for fungal contamination
were 2.52 CFU/gr for dairy feeds and were
2.13 CFU/gr for beef feeds. The average
values for fungal contamination for dairy
feeds and beef feeds were 3.63 and 3.52
CFU/gr respectively.

Moulds are common contaminants of animal
feeding products and cause their spoilage.
However, for some products, certain mould
species have to be present if the desired
appearance and rheological and sensory
characteristics are to develop (Belén Florez
et al., 2007).

Contamination of feeds takes effect from
different sources, such as failure to comply
with health and contamination of product
line. In feed mills fungal contamination may
be retained at various points along the
production line, contaminating subsequent
batches of meal as they are processed.
Therefore in addition to the feed per se, the
processing pathway also may include in
increasing the fungal pollution.
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Table.1 Averages logarithmic comparisons of fungal contamination (CFU/gr)
among five different factories feeds

Factory Dairy cattle feeds Beef cattle feeds
A 2.52° 2.13°
B 3.28" 2.66™
C 3.8" 3.54"
D 3.92° 4.05°
E 4.63° 5.22°
SD 0.1568 0.23

2D east squares means within the same row without a common superscript differ (P < 0.05).

Fig.1 Location of Markazi provinces

Fig.2 Fungal contamination in dairy cattle feed
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Fig.3 Fungal contamination in beef cattle feed
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In this study DG18 culture are used and
according to ISO 21527-2 (ISO, 2008) and
based on this method total fungal count
should be under 10* CFU/gr. By using this
method our results revealed the presence of
fungal contamination in 13 samples of beef
cattle feed and 15 samples of dairy cattle
feeds. Worldwide, fungal contamination of
foods and feeds, with the consequent
mycotoxin production, is a considerable
problem. Placinta et al. 1999 in a review
reported that global contamination of animal
feed with trichothecenes, zearalenone (ZEA)
and fumonisins (Placinta et al., 1999).
Jaimez et al., (2004) showed the fungal
contamination status of feed ingredients in
Spain. They found that 91 of samples
positively showed to contain fungal
contamination. One sample of corn and
another of cotton seed were Ochratoxin A
(OTA) contaminated exceeded limit of
European countries, whereas none of the
samples contaminated with ZEA (Jaimez et
al., 2004).

]

In a study, Mycotoxins were found in 18%
of the Feed samples from western Canada
(Abramson et al., 1997). Rezaei et al, about
aflatoxin contamination of feed material

3 5 7 9
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produced in Qom province, reported that all
samples demonstrated total aflatoxin levels
lower than European Union standard and
National Standard of Iran recommended
limits(Rezaei et al., 2014b).

The effects of moulds and their metabolites
are investigated from the point of the
relationship to  human and animal
health(Hintz, 1990). Many mycotoxins in
food and feed are nephrotoxic, hepatotoxic,
immunosuppressive, or carcinogenic(Ostry
and Ruprich, 1998). That is why many
countries accept the recommended limits for
fungal contamination and mycotoxin levels
in food and feed. Mycotoxins have adverse
effects on human, animals and crops,
resulting in illness and economic losses
(Rosa et al., 2006). Milk and meat are
essential for human and have been and still
are important parts of the diets of people.
Meat consumption is globally increasing
every year: the growth rate of livestock and
meat production has increased annually by
2.2% during 2002 to 2010 (FAO, 2002 ,
FAO, 2009, FAO, 2012). Accompanying
with this increase in animal products using,
public interest is increasing in food quality
and food safety due to concerns about
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contamination by microorganisms such as
bacteria and fungi (Dorn-In et al., 2013).

According to previous studies in the
different food and feeds in Markazi province
(Rezaei et al., Rezaei et al., 2013, Fani et al.,
2013, Rezaei et al., 2014a)and also, looking
to the results of the present study clear that
controlling fungal contamination of animal
feeds in the research area needs more
attention and practical decisions to do
preventing transfer of these toxins in to
animal body or in to animal products are
required. More studies also granted to be
done for evaluating the kind of fungal
contamination, identification of special
toxins in feeds, suggesting the methods to
decrease high concentration of fungal in
animal feeds.

The average values for fungal contamination
for dairy feeds and beef feeds were 3.63 and
3.52 CFU/gr respectively. The results of the
present study showed that fungal
contamination of both dairy and beef cattle
feeds are considerable and preventing or
decreasing of contamination is necessary for
future programming. Future studies are
required to present practical ways to control
these high amounts of fungal contamination
in both beef and dairy cattle feeds.
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