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Abstract 
About 25% of the world storages of cereals are affected by moulds every year. Fungi growth in the 
storage of cereal grain has led to serious losses of grain quality and quantity each year the world over. 
These fungi and moulds are capable of producing mycotoxins which accumulate in grains. Moulds can be 
found everywhere in nature, e.g. in the soil and in the air, from where they spread to growing grain. This 
paper presents research data, which can be useful in recognition of cereal contamination with moulds by 
an evaluation quantitative and qualitative. 
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1. Introduction 
 
Cereals are the edible seeds or grains of the 
grass family. Cereals have been part of the 
human diet since prehistoric times. Wheat 
and rice are the most important crops 
world-wide as they account for over 50% 
of the world’s cereal production. 

About 25% of the world storages of cereals 
are affected by moulds every year. 
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. The 
contamination of cereal grains by fungi is, 
to a large extent, determined by climatic 
parameters, particularly temperature and 
humidity. Although moulds thus belong to 
the natural flora of grain, their wide 
occurrence is harmful because they may 
reduce the quality of grain and malt made 
thereof.  
Grains molding appears because of 
changes that can take places by the 
development of this microorganisms with 
complex enzymatic equipment which 
permits taking of necessary elements from  
 

  
 
the substratum for cellular edifice 
development and the energy for their vital 
processes, in restrictive conditions of low 
humidity, in a large domain of temperature, 
pH, in absence of growth factors. 

The objectives of this study were to 
evaluate cereal contamination with moulds 
by an evaluation quantitative and 
qualitative. 
 
2. Materials and methods 
 
For analysis it had been utilized grain 
samples (maize, barley, wheat and oat) for 
human and animal consumption in farms 
from Galati country (20 maize samples, 20 
barley samples, 10 wheat samples, 8 oat 
samples). The samples were analyzed 
quantitative and qualitative. 

For each probe there was made sampling in 
sterile jars with 10 patterns for 100 g each. 
Because microorganisms’ assessment in 
analyzed food is not always homogeneous, 
the patterns sampling have been realized 
from different areas. 
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For the evaluation of grain surface 
contamination by mould fungi, the dilution 
plating technique was applied (Samson et 
al., 1992). 5 g of grains was placed in 50 
ml of sterile water, shaken for 10 min., 
dilutions (1:100, 1:1000, 1:10000) were 
made, and 1 ml of the suspension was 
drawn into a Petri dish and poured over 
with malt extract agar (MEA) with addition 
of chloramphenicol (50 mg/l). The analysis 
of each sample was performed in three 
replications. Fungi were cultivated for 5 
days at 25 °C. The number of moulds in 1 
g of the analyzed sample was calculated on 
the basis of the colony numbers grown on 
the plates from two subsequent (following) 
dilutions. It was calculated according to 
formula: 

Σc/(n1 + 0.1n2) × d, 
where: 
 
Σc – sum of colonies on all plates used for   
        the calculation 
n1 – number of plates from the first  
        dilution used for the calculation 
 n2 – number of plates from the second  
        dilution used for the calculation 
 d – the first dilution used for the  
       calculation 

To determine the internal contamination by 
mould fungi of grains, the agar plate 
method (Mathur and Kongsdal, 2003) was 
applied. One hundred grains were tested 
for each sample. The grains were sterilized 
with 3% sodium hypochlorite for 2 min 
and rinsed three times with sterile water, 
then drained with sterile filter paper and 
placed on Petri dishes containing MEA. 
The plates were incubated for seven days at 
25 °C. After incubation, the number of 
micromycete species detected in each grain 
was calculated. The species frequency of 
occurrence as a relation of the number of 
grains in which the species was detected to 
the total number of grains tested, expressed 
in percentage ( González et al., 1995). The 
species were identified on the basis of their 
morphological and cultural characteristics.  

 3. Results and Discussions 
 
The cereal grains for human and animal 
consumption in farms from Galati country 
were contaminated by mould fungi. 

Mould contamination occurred in all of the 
investigated samples. Total mould count 
was: maize - 16 cfu/g, wheat - 12cfu/g, 
barley - 4 cfu/g and oat - 6 cfu/g. As seen in 
table 1, the highest contamination was 
detected in the maize samples while the 
lowest contamination was in the oat 
samples. 

Mould species which contaminate the grains 
and their distribution in the observed 
samples are displayed in Figures 1, 2, 3 and 
4. 

Four toxinogenic genuses Penicillium, 
Aspergillus, Fusarium and Cladosporium 
were isolated from the grain samples. In 
maize samples genus  Pencicillium was 
detected in 18 maize sample (accounting for 
90% of total mycopopulation), genus 
Aspergillus occurred in 16 samples , genus 
Fusarium was detected in 10 samples and 
genus Cladosporium in 25% of total 
samples (fig 1). 

Genus Aspergillus was the dominating 
contaminant, being present in all of the 
observed samples with higher frequency 
than that in wheat (85% of total samples) 
(Fig 2).  

Genus Penicillum was detected in 15 
samples, accounting 75% of the total mould 
population, genus Fusarium were present in 
12 samples and genus Cladosporium  was 
detected in 18 maize samples (40% of total 
samples ). 

In the case with barley samples, the 
proportions of the mould species in the total 
mould populations were as follows: 70% for 
genus Aspergillus, 40% for genus 
Penicillium, 50% for genus Cladosporium 
and 80% for genus Fusarium (Fig. 3). 
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Table 1. Moulds contamination degree 
Grain The number of moulds in 1 g grain 
maize ± 16 
wheat ± 12 
barley ± 4 

oat ± 6 
  
 

90%

80%

50%

25%

Genus Penicillium Genus Aspergillus
Genus Cladosporium Genus Fusarium  

Figure 1. The species frequency of occurrence in maize samples  
 

75%

85%
40%

60%

Genus Penicillium Genus Aspergillus

Genus Cladosporium GenusFusarium

 
Figure 2. The species frequency of occurrence in wheat samples 

 

40%

70%
50%

80%

Genus Penicillium Genus Aspergillus
Genus Cladosporium GenusFusarium

 
Figure 3. The species frequency of occurrence in barley samples 

 
 

Examining the mycopopulation 
composition in oat revealed that the genus 
Fusarium were present in 6 samples (Fig. 
4). Cladosporium was detected in two  
 

 samples, accounting 25% of the total mould 
population, while Penicillium and 
Aspergillus were present in 5 samples 
(62.5% of total samples, respectively). 
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62.5%

75%
25%

62.5%

Genus Penicillium Genus Aspergillus

Genus Cladosporium Genus Fusarium

 
Figure 4. The species frequency of occurrence in oat samples 

 
4. Conclusions 

The objective of this study was the 
contamination degree evaluation of grains 
with moulds. 

The study permits identification of the 
moulds which can contaminate the grains 
for the human and animal consumption.  
The predominating mould species in the 
total mycopopulations was Aspergillus, 
Penicillium and Fusarium which was 
present in all of the examined spice 
samples with frequencies in the total mould 
populations. 

The development of moulds with 
toxinogenic potential on grains indicates 
the possibility of toxins presence with 
noxious effects both on human health and 
on animal which consumes it. 
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