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ABSTRACT 

 

The objectif of this study is c characterizing the fungal flora of roasted green coffee beans under official control 
in order to investigate the toxinogenic potential of isolated aflatoxin- and ochratoxin A producing strains. 
The results of the Ulster method has shown a contamination rate ranging from [17% to 90%] for the green 
beans and [10% to 86%] for roasted beans. concerning the Ulster modified method, the same ratio is between 
[4% to 40%] from the green beans and between [0 to 18%] to the roasted beans. The main species dominating 
our samples are Aspergillus and Penicillium. 

Mycological investigation carried out on PDAa medium has revealed fungal contamination [0 to 3.80 x102UF/ 
g] for the green beans and [0 to 2.90 x102UF/ g] for roasted beans.  In CDA medium the recorded values are 
between [0 and 4.60x102UF/g] for the green beans and between [0 to 2.70x102UF/g] for roasted beans. In 
DRBC mrdium, the recorded rate of [0,20x102UF/g to 4,7x102UFg/] for the green beans [0.20 x102UF/g to 

2.40x102UF/ g] for roasted beans. 
Aspergillus section flavi (Aspergillus flavus, Aspergillus parasiticus and Aspergillus ochraceus) are present in 
different coffee samples. Aspergillus section nigri (Aspergillus niger) has been reported to. 
66.66% of the strains Aspergillus ochraceus are producin of ochratoxin A and all strains of Aspergillus flavus-

parasiticus are aflatoxin producing. The toxicity of different coffee samples has been positive on TLC. 
KEYWORDS: Green coffee, Roasted coffee, OchratoxinA, Aflatoxin, A.ochraceus, A.flavus-parasitucus. 
 

INTRODUCTION 

 
One of the problems associated with the consumption of coffee is the possible presence of aflatoxins 

and Ochratoxin A. that may be found on the green coffee beans, and those roasted [12]. One of the problems 
associated with the consumption of coffee is the possible hbpresence of aflatoxins and Ochratoxin A. 
mycotoxins produced by fungi belonging to the genera Aspergillus and Penicillium. These molecules have been 
classified in the list of the most dangerous molecules. 

Coordinated with previous work, the ambition of this work frame the problematic approach to quality 
and food safety by focusing on contamination of green and roasted coffee beans collected from various regions 
and different origin by toxigenic fungi producing mycotoxins aflatoxins and Ochratoxin A. 
 

MATERIALS AND METHODS 

 

I. sampling  
The purposes of our study analysis was conducted on eight samples of coffee beans Greens and nine samples of 
the roasted beans from different origins. Samples were immediately placed in sealed own bags for analysis in the 
laboratory. 
 

II. Mycological analysis  

 

II.1. Enumeration of the fungal flora  

 

II.1.1. Direct method 
It informs us on the rate of contamination of different grains studied as a percentage under the defined optimal 
environment and an incubation time of 5 days at 25 ° C [5]. 
 

II.1.1.1. method of Ulster medium RBC: ² 
Isolation of moulds made by depositing 100 grains taken random samples in some boxes of Petri dishes 
containing the medium rose bengal Chloramphenicol (RBC) at the rate of 10 grains by box. The incubation 
period lasts 5 to 7 days at 25 ° C. 

1 



Citation: Slimani Alaa* and Moussaoui Abdellah; 2019, Contribution to the Mycological and Mycotoxicology Study of Green and Torrified 
Coffee Beans Imported to Algeria; Journal of Applied Environmental and Biological Sciences, 9(7)1-5, 2019. 

 

II.1.1.2 method of Ulster modified medium RBC:  
100 grains of each sample taken randomly are soaked in a solution of 2 minutes sodium hypochlorite at 12 ° 
(NaCl2O3). After rinsing in distilled water, the grains are deposited in the boxes of Petri dishes containing the 
RBC medium at the rate of 10 grains by box. The incubation period lasts 5 to 7 days at 25 ° C. 
 

II.1.2. dilution method  
A sample of 5g of each sample is added to 45 ml of sterile saline water. Of boxes Petrie containing media are 
inoculated with inoculum of 1 ml spread surface on the following media: PDA (Potatoes Dextrose Agar 
acidified), CDA (Czapek Dextrose Agar), DRBC (Dicholoro Rose Bengal Chloramphenicol). The incubation 
period lasts 5 to 7 days at 25 ° C [14]. 
 

II.2. Molds Identification 
 

II.2.1.Identification of genera 
According to [4], of molds identification mainly appeals to cultural and morphological characters. 
 

II.2.2. Identification of species 
Single Spore is a method used to identifie species of Aspergillus and Penicillium genera [21, 22]. 
This method is based on the relationship between the aw of the culture medium and temperature of incubation on 
the one hand and the speed of growth on the other.  
 

III. Analysis mycotoxicologique  
 

III.1.Recherche of mycotoxin-producing strains  
All strains of Aspergillus flavus-parasiticus and Aspergillus ochraceus group are subject to the test of 
productivity of mycotoxins (aflatoxins, Ochratoxin A). 
 

III.2. chromatographic analysis by TLC 
Aspergillus flavus-parasiticus and Aspergillus ochraceus strains are seeded on 50ml of  YES  medium (Yeast 
Extract Suggar)  After 14 days of incubation, the biomass formed is debarassed by filtering the environment 
YES by a paper filter Wattman. 50ml of the filtrate obtained are added up to 180ml of chloroform. the 
chloroform phase is concentrated by evaporation under vacuum until 2 to 3ml of volume using a rotavapor. The 
plate is then placed in a chromatographic tank containing of elution solvents consisting of Toluene, 
Acetated'ethyl acid formic. the presence of aflatoxins and Ochratoxin A was conducted at UV light at 365 nm. 
The presence of aflatoxins and  Ochratoxin A translates the characteristic fluorescence (blue for Aflatoxin B1, 
green for the Aflatoxin G1 and blue fluorescence for Ochratoxin A the same Rf of standard). 
 

RESULTS AND DISCUSSIONS 

 

I. Results of Mycological analysis 
 

I.1.  Direct method 
The exploitation of the results of the study of the total fungal flora, carried out by the method of Ulster and 
Ulster modified shows the dominance of the genera Apergillus and Penicillium on the samples of the coffee 
beans. These genera are the essential flora of storage because they tolerate low water content [1,2, 3, 10]. 

According to [16 ; 24], the fungal investigation reveals the presence of Aspergillus (A.ochraceus, A.niger and 
A.flavus), the mycological analyzes performed on green coffee samples show a significant contamination by 
these species. Let us note the participation of molds of the field such as Fusarium and Alternaria [6]. Sign the 
presence of Rhizopus which indicates the bad conditions of storage and marketing [4]. 

The results of the modified Ulster method recorded a lower contamination rate than that of the Ulster method, 
which confirms the hypothesis of the external location of the molds. 
The G.V3 and G.T2 samples showed higher contamination rates. This variation may be due to the difference in 
physicochemical conditions (humidity, temperature, pH) allowing the spores to germinate in these samples. This 
may lead to a qualitative and quantitative modification of mycoflora [15]. 
 

II.2. Results of the dilution method  
The reading of the results reveals strong fungal contamination of all our samples. the total contamination rate 
differs from one sample to another [14]. It should be noted that samples G.V4 and G.T6 reported the highest 
contamination rates (Figure 1). 
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The rate of contamination (total mycoflora) of our samples shows that samples of green coffee beans are more 
contaminated than those of roasted beans, according to [7] among the detoxification methods, roasting, can lead 
to reduction of the contamination rate. The clear difference in contamination of our samples is due to the harvest 
period and the storage period. 
The specific enumeration of the mycological analysis revealed by the dilution method indicates the dominance of 
molds with a high degree of dissemination, namely Aspergillus and Penicillium [15]. 
 

II.3. Results of molds Identification 
 

II.3.1. Identification of genera 
The following genera have been identified: Penicillium, Aspergillus, Rhizopus, Alternaria and Fusarium. 

 

II.3.2. Identification of species 
The species are determined after reading the diameters, the color of the mycelia and the metabolites produced 
(Photo 1). 
Previous work has reported a frequency of occurrence of Aspergillus isolated from coffee beans. Indeed, [23] 

revealed that A.niger are the most common species found on coffee beans (63%), while the percentage of 
contamination by A. carbonarius and A.ochraceus was 6% and 31%, respectively. On the other hand [13] 

showed that A..carbonarius has a percentage (50%), whereas only 7% of strains of A. ochraceus were isolated on 
the coffee beans. 
 
III. Analysis mycotoxicologic 
 

III.1.Research of mycotoxin-producing strains 
The Aspergillus of the flavi section are the most dominant species in the mycoflora of our samples. The 
investigation test of toxicity of strains of A.flavus parasiticus carried out on YES medium revealed that twenty 
four strains from which 85.71% of the strains were producing AFB1, and four strains with 14.28% were AFG 
producers. Of the A.ochraceus strains, twelve strains the equivalent of 66.66% were OTA-producing. 
A.ochraceus species isolated from coffee beans were produced of OTA made by [23] revealed that 75% of the 
global number 269 of these strains produce this toxin. According to [11, 17, 19, 20, 8, 9] (Photo 2). 
  
III.2. chromatographic analysis by TLC 
Thin layer chromatographic analysis for the detection of AFB1 and OTA from  the substrates revealed the 
presence of these toxins on all samples.All of these results indicate that contamination of coffee bean samples 
with these mycotoxins is a concern. In a systematic way, coffee beans are heavily contaminated with AFB1, as 
well as with OTA (Photo 3). 
Following the results obtained and for the objectivity of the analysis, it is important to take into consideration 
that poorly hydrated foods constitute a favorable environment for the development of molds. Isolates from the 
flavi section are common in most of our samples, which correlates with Aflatoxin content. However, the low 
presence of Ochratoxin A can be explained on the one hand by the competition for the substrate between 
Aflatoxinogenic and Ochratoxinogenic isolates and that Aflatoxinogenic strains can degrade ochratoxin A and 
on the other hand because of the small percentage of isolated Ochratoxinogenic strains [18].  

 

  
 

Figure 1 : Mean values of total mycoflora by the dilution method in coffee bean samples (UF / g) 
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Photo1 : Aspergillus flavus, A.parasiticus, A. niger,  A.ochraceus et A.carbonarius 

 

   
Photo 2 : A & B TLC of Aspergillus flavus-parasiticus C & D TLC of Aspergillus ochraceus 

 

  
Photo 3 : Detection of mycotoxin in substrates 
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