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The presence and/or accumulation of mycotoxins in foods intended for human and animal nutrition is a constant concern for the harmful
health effects resulting from ingestion. The aims of this communication were to analyze samples of feed and raw materials for
manufacturing and to determine the presence of strains of filamentous fungi with toxigenic capacity. The values of frequency in the total
samples (N = 422), indicated 63% of contamination, where A. flavus represented the most common (29.8%), while in feed and raw
materials separately, indicated A. flavus has the highest value in both categories. In the analysis of different type of raw materials, A.
flavus contaminated all types of samples, with the bran and soybean meal substrates having higher values for this Aspergillus, and corn
substrate more fungal contamination. These results would demonstrate that the presence of mycobiota with toxigenic potential in food
for animal feed is a disturbing reality.
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INTRODUCTION

Isolation and identification of filamentous fungi

For the reason that many food intended for animal nutrition are an important
channel introducing hazards on the human food chain, it is safety should be
evaluated and valued before being fed to the animals. These following
assessment processes reviewed various aspects of the presence of some species of
microorganism, implying contemplate the safety of the animals as well as
humans who can consume remains of them or their metabolites that can stay in
food of animal origin (FAO/WHO, 2007).
Many species of filamentous fungi are able to produce mycotoxins, but those
belonging to the genera Aspergillus, Fusarium and Penicillium are especially
important in notorious analysis of the contamination of food for human and
animal consumption, as there can be consequent adverse effects to health if they
are ingested (Bryden, 2011), estimating that at least 300 of these metabolites are
potentially toxic to animals and humans (Huwig et al, 2001).
Mycotoxins are defined as "secondary metabolites produced and accumulated by
certain species of fungi, whose ingestion, inhalation or skin absorption reduces
performance, sickness or kills animals or people" (Pitt, 1996; Aissaoui et
al.,1999) thereby denominating mycotoxicosis to toxic response caused by the
mycotoxin in humans and animals (Osborne, 1982; Jand et al., 2005).
While mycotoxin production from fungi depends on environmental conditions
and food storage, determining the degree of contamination of feed and raw
materials, potentially indicates the presence of these metabolites in these
substrates thus allowing us to monitor and control measures throughout the
production chain. For this reason the objective of our study was to assess the
degree of contamination in feed and raw materials used for manufacturing by
identifying mycelial fungi with mycotoxigenic potential.

The presence of certain species and genera of filamentous fungi with potential
toxigenicity were isolated and determined. This included isolating: Aspergillus
flavus, Aspergillus niger and Fusarium spp.
To isolate this mycobiota in feed and raw materials, the samples were suspended
in 1/10 concentration of sterile Ringer's solution eukaryote. The bottle was
shaken vigorously for 20 seconds in order to release fungal propagules adhered to
the surface, and 0.1 mL of the sample was inoculated on Sabouraud Dextrose
Agar plates with chloramphenicol (LIOFILCHEM®), and then incubated in a
conventional oven at 28° C for 4-7 days.

MATERIAL AND METHODS
Samples
We analyzed 422 samples, 236 of which were feed samples and 186 were raw
materials (10 different substrates) from different companies located in the Iberian
Peninsula dedicated to the animal sector.

Identification of fungi
After the incubation, the plates with positive growth of fungi were analysed and
identified macroscopically and microscopically. Phenotypes such as colour were
analysed macroscopically, such as colour of mycelium, hyphae and conidia.
Whereas reproductive structures, form of conidiophores and conidia were
analysed microscopically. The species Aspergillus were identified according to
the information provided by Raper & Fennell (1965) and Koneman et al.,
(1999), and Nelson et al., (1983) for the genus Fusarium.
Data analysis
The isolation frequency (Fr) and relative density (RD) of species were calculated
according to Gonzalez et al., (1995) as follows:
Fr (%): (number of samples whit a species or genus / Total number of samples) X
100
RD (%): (number of isolates of a species or genus / Total number of fungi
isolated) X 100
RESULTS AND DISCUSSION
The results obtained in our study indicate the present mycobiota and were
consistent with the findings by some authors as Richard et al., (2007), Jeswal
(1990) and Phillips et al., (1996) where in samples collected from in food
industries that the presence of A. flavus, A. niger and Fusarium spp. was detected.
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Contamination of potential toxigenic fungi in samples
The presence of filamentous fungi in products for human and animal nutrition
and has been investigated by various authors for decades, with the objective
being to take controlled measures and implement recommendations of good
agricultural and manufacturing practices (González-Pereyra et al. , 2008). Our
results of the presence of filamentous fungi in the total sample (feed and raw
materials) indicate that 63.03% are contaminated with at least one possible strain
having toxigenic capacity. Of the total feed analysed, 61.4% of contamination
existed, whereas in the raw samples, there was 65.05% associated to the
development of mycobiota (Table 1).
Table 1 Isolation Frecueny of samples contamined (%) whit toxigenic potential
filamentous fungi analyzed in this study.
n
n+
Fr (%)
Total samples

422

266

63.03

Feed

236

145

61.44

Raw material

186

121

65.05

Legends: n - number of samples, n+ - number of contaminated samples with a filamentous
fungus analyzed in this study

Identification of filamentous fungi and total contamination of feed
The frequency values in the filamentous fungi identification found in the total
samples (Fig. 1), indicated that Aspergillus flavus is the specie whit a higher
contamination value (29.8%), followed by the Fusarium genera (20.8%) and
Aspergillus niger specie (9.7%). The remaining 39.8% showed no presence by
any of these toxigenic strains.
This results are in accordance whit the findings of others authors who have
collected samples in food industries where exists the presence of these
filamentous fungi exist (Richard et al., 2007; Jeswal, 1990; Philips et al.,
1996). It is interesting that the percentage didn’t present contamination for
species/genera of toxigenic fungi (39.8%), in contrast to other similar studies
where total feed samples showed an association to mycobiota (Glenn, 2007), this
would indicate the presence of necessary contamination control measures in food
companies, such as application of post-harvest antifungal treatments, control
temperature and relative humidity in storage.

Table 2 Relative density of species / genera of filamentous fungi on total samples
analyzed in this study.
HF
Feed (n= 236)
Raw material (n=186)
Aspergillus flavus

28.38

24.15

Aspergillus niger

8.89

11.82

Fusarium spp.

24.15

18.27

Legends: HF - specie / genera of filamentous fungi analyzed in this study

In the raw materials (Table 3), the results indicated that each type of substrate is
contaminated by one or more toxigenic fungi, where corn, soybean meal, and
bran have the highest frequency of contamination (> 80.0%). These results agree
with those obtained by authors in studies on corn when used as a raw material
feed (Mngadi et al., 2008; Pereyra et al., 2010) which indicates that this is the
substrate with the highest levels of contamination, a high degree of deterioration,
and in some cases accumulation and mycotoxins. Also the results obtained by
Lanier et al., (2009) in rapeseed, are similar to species / genera of filamentous
fungi determined in our study.
Table 3 Frequency and relative density of species / genera of filamentous fungi
evaluated in this study on substrates used as raw materials in feed production`s.
RD (%)
Raw materials
n
Fr (%)
Fusarium
A. flavus
A. niger
spp.
15.79
Barley
19
42.1
26.32
Rapeseed

7

42.9

28.57

14.29

-

Carob

8

50.0

25.0

25.0

-

Sunflower

8

62.5

37.50

12.50

12.50

Soybean meal

5

80.0

60.00

-

20.00

Corn

30

90.0

33.33

20.00

36.37

Bran

6

83.3

66.67

16.67

-

Soy

19

68.4

42.11

15.79

10.53

Wheat

29

72.4

31.03

10.34

31.03

55

56.4

34.55

9.09

12.73

Other ingredients

Legend: n – numer of samples, Fr(%) – frequency, RD(%) – relative density

9.7 %
29.8 %

CONCLUSION

20.6 %
A. flavus
A. niger
Fusarium spp.
uncolonized

39.8 %

Figure 1 Distribution of potentially toxigenic filamentous fungi in all samples
analyzed
Relative density of filamentous fungi whit toxigenic potential in total samples
The results indicated that A. flavus has the highest value of relative density in
both feed and raw material, followed by Fusarium spp. and A. niger (Table 2).
These results are similar to other authors, in relation to the species or genera of
filamentous fungi found, however there are differences in the values of relative
density, for example González Pereyra et al., (2008) found 13.9% for A. flavus,
8.33% in A. niger, and 100% for Fusarium spp. Meanwhile Rosa et al., (2009)
found that Fusarium spp. contaminates all samples, A. flavus 50.0%, and A. niger
20%. The difference in values could be related to several factors such as: the
origin of the samples, time of collection, storage and environmental
characteristics and variables that favor the development of filamentous fungi.

The results demonstrate that the presence of mycobiota with toxigenic potential
in food for animal feed is a disturbing reality and by eating the positive samples
the probability and occurrence and / or accumulation of mycotoxins aflatoxins,
ochratoxin, fumonisin and zearalelona type can cause a significant risk to animal
and human health.
It should be emphasized that although the presence of these filamentous fungi
does not necessarily indicate the presence of mycotoxin, there still is a possibility
that some of the samples who did not present contamination may have
accumulated mycotoxins along the productive chain (Pitt, 1996), therefore the
consumption of the samples whit no sign of presence of mycobiota could still
present a risk to the health of the animal.
Finally, while it is important to detect potential toxigenic species in foods such as
assessing of the potential risks to animal or human health by the presence of
these, it is also necessary to supplement this study with quantitative detection of
mycotoxins, as currently legislation regulates the presence of these metabolites
and not the presence and / or concentration of filamentous fungi in products
intended for human and animal consumption.
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