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Abstract 
 

This Study Aimed to determine and identify fungi associated with four 
varieties of coffee beans (Coffea arabica L.) were collected from different 
grocery stores and retail markets in an eastern region of the Kingdom of Saudi 
Arabia: harary, lukkimy, habbashy and barry. However the highest percentage 
of fungal infection was associated with harary (36.26%of infection) followed 
by lukkimy (29.13%), habbashy (20.50%) and barry (14.12%). Several fungi 
associated with four varieties were isolated at the following frequencies: 
Aspergillus niger (74.71%), Aspergillus alliaceus (7.33%), Aspergillus 
melleus (4.32%), Aspergillus tubingensis (4.27%), Fusarium solani (3.56%), 
Aspergillus flavus (2.01%), Penicillium oxalicum (1.61%), Alternaria 
alternata (1.2%), Emericella nidulans (0.85%) and Paecilomyces variotii 
(0.15%). The potency of the first five most frequent fungi to infect all studied 
seeds was ranked, in decreasing order, as: A. niger, A. alliaceus and A.melleus 
(100%) however Fusarium solani (94%) and A. flavus (71%). Processing 
methods such as roasting reduced to a large extent the degree of fungal 
contamination in coffee beans, where it decreased the total fungal load in 
coffee beans after roasting in general for all varieties studied, where almost all 
samples of coffee were empty of fungi, with different degrees of roasting. The 
exception was one sample only that is habbashy (1x101cfu/g). The total fungal 
load of coffee beans of rubesta (Coffea canephora L.) collected from different 
retail markets, the results was determined by plate count technique. A 
representative sample from the grounded coffee beans was drawn using sterile 
metal scoop and a decimal serial dilution was made under sterile conditions, 
where fungal colonies were isolated in pure culture,  that Mocha coffee have 
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the highest average viable mould count (20 x 101 cfu/g), followed by 
Cappuccino (3 x 101 cfu/g), Turkish Coffee (2 x 101 cfu/g), Nescafe without 
caffeine and French Hazelnut Coffee (1 x 101 cfu/g), while Nescafe caffeine, 
French Coffee with milk or vanilla or with coconut and espresso were free of 
fungi. 
 
Keywords: Coffee beans, Aspergillus, Penicillium, Filamentous Fungi 

 
 
Introduction 
Coffee (Coffea arabica L.), a native of Africa, is grown in more than 50 countries 
throughout the tropics by more than 20 million coffee farming families [1]. Green 
coffee is prepared from berries of coffee trees by a relatively complex series of 
process steps carried out entirely within the producing countries. The fundamental 
purpose of green coffee processing is the recovery of the beans, by removing the 
various covering layers and drying to produce green beans with a moisture content 
below 12%. Drying process and wetting process, are similar processes including 
grading, cleaning and polishing are performed [2, 3]. 
 Arabic coffee is considered one of the major beverage popular in many parts of 
the world, like Saudi Arabia, which is one of the main countries that import coffee 
from countries such as Brazil, Ethiopia, and Yemen in recent times. According to the 
statistics of 2007, Saudi Arabia imports annually 45477.84 tons of coffee [4]. 
 Coffee beans, like other crops, can be contaminated by microorganisms during 
different stages of growing, harvesting, processing, transport and storage. Many 
studies revealed that the important toxigenic fungal genera (Aspergillus and 
Penicillium) are natural coffee contaminants, and are present from the field to storage 
[5, 6, 7]. Ochratoxin A (OTA) is a mycotoxin naturally found in various food 
products including green coffee bean, roasted coffee and instant coffee. Ochratoxin A 
OTA has carcinogenic, teratogenic, genotoxic, immuno suppressive and potentially 
cause harm to animals including humans [8, 9]. Ochratoxin A (OTA)  in coffee are 
probably produced by species of Aspergillus section Circumdati and Nigri [10, 11, 
12]. 
 No coffee producing country is free from fungal contamination [13]. Extensive 
studies have been carried out on the mycobiota of coffee in African, Latin American, 
Middle East, and Asian countries [12, 13, 14, 15, 16, 17, 18, 19, 20]. It is not 
currently known however, at which point during coffee growth, harvest and 
processing most fungal contamination occurred and more likely that levels increase 
when drying and storage are inadequate [13, 18, 21, 22, 23]. Fungal contamination in 
coffee and an associated ochratoxin A (OTA) problem was due to faults in harvesting 
and storage practices [24]. Ochratoxin A is an important hepatotoxic, nephrotoxic, 
teratogenic and carcinogenic toxin [25]. Ochratoxin A (OTA) production was earlier 
believed to be restricted to Penicillium verrucosum [25, 26, 27], and Aspergillus 
ochraceus [28, 29], with P. verrucosum predominating in temperate regions and A. 
ochraceus producing OTA in warmer areas [30]. It is likely that environmental 
conditions in the eastern region are frequently conducive to fungal development in 
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coffee beans. Taking all this information into account, this study enumerated the 
mycoflora in coffee beans from areas of major retailers  and at the retail market 
outlets. 
 Storage fungi of the genera Aspergillus and Penicillium may also appear with high 
moisture. These fungi produce aflatoxins which destroy the liver and induce carcino-, 
muta- and teratogenesis [31]. Identification of fungi associated with such seeds gives 
an idea of some of the problems faced by seeds in the cultivation of coffee. 
 The Aim of this study was to isolate fungi associated with the seeds of four 
varieties of coffee beans in markets in the eastern region of Saudi Arabia, namely: 
harary, lukkimy, habbashy and barry. The percentage infection and potency of the 
more frequent fungi were studied. 
 
 
Materials and Methods 
Coffee Samples  
Twenty samples of coffee beans (Coffea arabica L) were collected from different 
places of eastern region of Saudi Arabia, to determine and identify fungal population. 
Samples of four types of coffee beans were collected from different grocery stores for 
the following studies. 
 
Estimation of Relative Humidity 
The “two-stage air oven method” [32] was used. A known seed weight was placed in 
an oven at 70°C. After 24 h its weight was recorded. Samples were redried and every 
hour the sample weight was recorded until a constant weight was obtained.  
The moisture content was calculated as 

 
100  

weightmoist     
dry weight -weight moist     content moisture ×=  

 
Percentage External Infection 
One hundred seeds, chosen at random from each seed batch was used to calculate the 
percentage infection according to the [33] method using the equation: 

 
100  

seedsofnumber total
seeds infected external ofnumber infection External % ×=  

 
 External infection appeared as coloured, irregular or atrophic seeds. 
 
Isolation and Identification of Fungi 
Coffee Beans 
The coloured or irregular and atrophied seeds were chosen, disinfected by immersing 
in 10% household chlorine bleach (NaClO2) for 3 min, rinsed in distilled water for 5 
min and dried for almost 1 min [34]. Seeds were plated on malt extract agar (MEA) 
[35]. Five seeds were placed in each Petri dish with ten replicates and incubated at 28 
± 2°C for five days. 
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Ground Coffee 
Each sample (half  kg) was toasted with different degrees (light, medium, dark) and 
ground using a mill and thoroughly mixed for one hour by dough mixer.  Fungal load 
in coffee beans was determined by plate count technique, serial dilution was made 
under sterile conditions. From the serially diluted solution, 1 ml each was pour plated 
in malt extract agar (MEA) with rose bengal and chloramphenicol agar. Fungal 
population was accounted after 5−7 days incubation at 25 °C. All samples were 
analyzed twice with five replicated plates. 
 The kind and number of fungi were recorded using the hyphal tip technique 
suggested by [36]. The isolated fungi were identified according to their morphological 
characters. Identification of genus and species was confirmed with help of the 
Department of Mycology at the Agricultural Research Institute, A.R.E. 
 
Frequency of Fungal Infection 
The frequency of infection was calculated to determine the most susceptible seeds to 
fungal infection. 

 
100  

isolates fungal ofnumber  total
crop\isolate fungal of No. TotalFrequency % ×=  

 
Pathogenicity Tests 
Preparation of Fungus-Free Coffee Beans 
Complete ripe spikes, that free from diseases and insect infestation were handly 
picked, threshed and cleaned. The seeds were surface disinfected as mentioned before, 
washed thoroughly several times in sterilized distilled water dried in an air oven at 
42oC for two days, and then kept under aseptic conditions till use. These samples were 
tested relatively fungus-free as no more than 3% of its seeds yielded fungi when 
plated on either PDA or malt extract agar.  
 
Pathogenicity Tests of Isolated Mold Fungi 
Five fungal genera, representing the most frequently isolated seed pathogens, named 
Aspergillus niger (frequency 74.43%), Aspergillus alliaceus (7.28%), Aspergillus 
melleus (4.29%), Aspergillus tubingensis (4.24%) and Fusarium solani (3.54%)  were 
grown on Potato Dextrse Agar (PDA) media. incubating at 25 ± 2°C for 15 days. 
Spores from pure culture suspended in sterilized distilled water containing 0.1% agar 
were used as an inoculums. The spore density was determined by counting 10 samples 
of each using hemacytometer. Spore suspension sufficient to give final concentration 
of approximately 2000-2500 spores/g were added to the calculated amount of water 
needed to raise the seeds moisture content to 20%. After 45days of storage at 25+2oC 
both seed invasion and external infection were determined. 
 
Statistical Analysis 
Data obtained were statistically analyzed using SPSS Version 6. Treatment averages 
were compared at the 0.05 level of probability using LSD. [37]. 
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Results 
Twenty samples of coffee beans were collected from different places of eastern 
region, Saudi Arabia to determine and identify fungal population. Ten species 
belonging to 5 genera were isolated by using malt extract agar (MEA) media at 
27+2°C. The most prevalent genera were Aspergillus.  
 The mycoflora of coffee beans in an eastern region were determined in green 
beans and after roasted coffee from retail markets. Tent species from 5 genera were 
recovered. Aspergillus was prevalent with five species such as Aspergillus niger, A. 
alliaceus, A. melleus , A. tubingensis and A. flavus dominated coffee at : Aspergillus 
niger (74.71%), Aspergillus alliaceus (7.33%), Aspergillus melleus (4.32%), 
Aspergillus tubingensis (4.27%),  Aspergillus flavus (2.01%) and Emericella nidulans 
(0.40%). The species of Penicillium were P. oxalicum (1.60%) and Paecilomyces 
variotii  have less than 1% incidence. Other filamentous fungi were Fusarium solani 
(3.54%) and Alternaria alternata (1.30%) as it is written in the table 6.  
 
Detection of Fungal External Symptom 
lukkimy coffee beans had the highest percentage of the external infection (40.99%) 
followed by habbashy (40.48%), harary (35.02%) and finally barry (30.78%) (Table 
1). There was great variation between external symptoms of infection and moisture 
content of seeds (Table 1).  
 
 
Table 1: Average Percentage of External symptoms and percentage moisture content 
of some varieties of coffee beans in the different governorates at the Eastern Province 
of Saudi Arabia Kingdom. (A: % External symptoms, B:% Moisture content). 
 

Mean Coffee Beans Cultivars Governorate 
barry habbashylukkimyharary 

B A B A B A B A 
38.36 6.3831 8.5246.56.0945.836.0130.09 Al-Dammam 
32.45 4.7334.334.8344.55.9229.986.2721.2 Al-Hassa 
43.9 - - 8.4645.637.8448.538.3137.53 Ras Tanura 
31.98 6.8027 7.7725.36.2133.36.1842.32 Qatif 
39.33 5.8427 - - 5.8247.335.0543.66 Al-Khobar 

 5.1630.787.440.486.3840.996.3635.02 Mean 
 
 
Fungal Isolation 
Harary variety were contaminated with Aspergillus niger greatly (74.28%) (Table 2), 
followed by A. alliaceus (11.28%), Fusarium solani (4.40%), A.melleus (4.00%), A. 
flavua and Emericella nidulans (1.38), Paecilomyces variotii and  A. tubingensis and 
finally Penicillium oxalicum (083%). 
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Table 2: Frequency of Isolated Fungi Obtained From Harary Variety of Coffee Beans 
from Eastern Province of Saudi Arabia. 
 

% 
Frequency

Total No. 
of fungal 
isolates 

Total No. of fungal isolate/ governorateIsolated fungi No. 
Al-

Khobar
QatifRas 

Tanura
Al-

Hassa
Al-

Dammam
74.28 540 45 90 150 146 109 Aspergillus niger 1 
11.28 82 - 11 - 40 31 Aspergillus 

alliaceus 
2 

4.4 32 5 1 - 1 25 Fusarium solani 3 
4 29 3 3 - 9 14 Aspergillus 

melleus 
4 

1.38 10 - 10 - - - Emericella 
nidulans 

5 

1.38 10 - - - 2 8 Aspergillus flavus 6 
1.24 9 - - - - 9 Aspergillus 

tubingensis 
7 

1.24 9 - - - - 9 Paecilomyces 
variotii 

8 

0.83 6 - - - - 6 Penicillium 
oxalicum 

9 

- - - - - - - Alternaria 
alternata 

10 

 727 53 115150 198 211 Total No. of fungal 
isolates at each 
governorate 

  7.29 15.8220.6327.2429.02 % of fungal isolates at  
each governorate 
 
 
 Results in Table 3 proved also that the fungus Aspergillus niger greatly infected of 
lukkimy variety (78.42%), followed by A. tubingensis  (7.02%), A. alliaceus (5.83%), 
A.melleus (3.25%), Penicillium oxalicum (2.74%),  Fusarium solani (1.54%), A. 
flavus (0.69%), Paecilomyces variotii (0,34%) and   Emericella nidulans (0,17%). 
While habbashy variety (Table 4) were contaminated with Aspergillus niger greatly 
(73.97%), followed by A. alliaceus and Alternaria alternata (6.33%), A.melleus 
(5.11%), A. flavus (4.38%), Fusarium solani (3.41%), Penicillium oxalicum and  A. 
tubingensis  (0.24%). 
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Table 3: Frequency of Isolated Fungi Obtained From Lukkimy Variety of Coffee 
Beans From Eastern Province of Saudi Arabia. 
 

% 
Frequency

Total No. 
of fungal 
isolates 

Total No. of fungal isolate/ governorateIsolated fungi No. 
Al-

Khobar
QatifRas 

Tanura
Al-

Hassa
Al-

Dammam
78.42 458 50 90 150 87 81 Aspergillus niger 1 
7.02 41 - 39 - - 2 Aspergillus 

tubingensis 
2 

5.83 34 - 5 7 11 11 Aspergillus 
alliaceus 

3 

3.25 19 - 6 6 - 7 Aspergillus 
melleus 

4 

2.74 16 10 5 - 1 - Penicillium 
oxalicum 

5 

1.54 9 - 2 - 6 1 Fusarium solani 6 
0.69 4 - - - 4 - Aspergillus flavus 7 
0.34 2 - - 2 - - Paecilomyces 

variotii 
8 

0.17 1 - - - 1 - Emericella 
nidulans 

9 

- - - - - - - Alternaria 
alternata 

10 

 584 60 147165 110 102 Total No. of fungal 
isolates at each 
governorate 

  10.27 25.1728.3018.8417.5 % of fungal isolates at  
each governorate 
 
 
Table 4: Frequency of Isolated Fungi Obtained From Habbashy Variety of Coffee 
Beans From Eastern Province of Saudi Arabia. 
 

% 
Frequency

Total No. 
of fungal 
isolates 

Total No. of fungal isolate/ governorateIsolated fungi No. 
Al-

Khobar
QatifRas 

Tanura
Al-

Hassa
Al-

Dammam
73.97 304 - 50 150 55 49 Aspergillus niger 1 
6.33 26 - - - - 26 Aspergillus 

alliaceus 
2 

6.33 26 - - - - 26 Alternaria 
alternata 

3 

5.11 21 - 1 4 14 2 Aspergillus 
melleus 

4 

4.38 18 - 6 1 - 11 Aspergillus flavus 5 
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3.41 14 - - - 10 4 Fusarium solani 6 
0.24 1 - - 1 - - Penicillium 

oxalicum 
7 

0.24 1 - 1 - - - Aspergillus 
tubingensis 

8 

- - - - - - - Emericella 
nidulans 

9 

- - - - - - - Paecilomyces 
variotii 

10 

 411 - 58 156 79 118 Total No. of fungal 
isolates at each 
governorate 

  - 14.1137.9619.2228.71 % of fungal isolates at  
each governorate 
 
 
 Barry variety were contaminated with Aspergillus niger (66.1%) (Table 5), 
followed by A. tubingensis (12.02%), A.melleus (6.01%), Fusarium solani (5.65%), A. 
alliaceus (5%),  Penicillium oxalicum (3.20%), A. flavus (2.83%),  Emericella 
nidulans (2.47%), and finally Paecilomyces variotii (0.35%). 
 
Table 5: Frequency of Isolated Fungi Obtained From Barry Variety of Coffee Beans 
From Eastern Province of Saudi Arabia. 
 

% 
Frequency

Total No. 
of fungal 
isolates 

Total No. of fungal isolate/ governorateIsolated fungi No. 
Al-

Khobar
QatifRas 

Tanura
Al-

Hassa
Al-

Dammam
66.1 187 37 47 - 44 59 Aspergillus niger 1 
12.02 34 - - - 34 - Aspergillus 

tubingensis 
2 

6.01 17 - 3 - 10 4 Aspergillus 
melleus 

3 

5.65 16 3 3 - 3 7 Fusarium solani 4 
3.20 9 5 4 - - - Penicillium 

oxalicum 
5 

2.47 8 - - - 7 1 Aspergillus flavus 6 
2.47 7 1 5 - - 1 Emericella 

nidulans 
7 

5 4 - 4 - - - Aspergillus 
alliaceus 

8 

0.35 1 - - - - 1 Paecilomyces 
variotii 

9 

- - - - - - - Alternaria 
alternata 

10 



Incidence and Distribution of Filamentous Fungi 91 
 

 

 283 46 66 - 98 73 Total No. of fungal 
isolates at each 
governorate 

  6.25 23.32- 34.6325.8 % of fungal isolates at  
each governorate 
 
 
Pathogenicity of Isolated Fungi 
The obtained data are presented in Table 7 The pathogenicity of the five frequent 
fungi in isolation, regarding Aspergillus niger was isolated from harary which has 150 
from 540 isolates followed by Aspergillus alliaceus, from harary (40 from total 82 
isolates), SclerotiA. melleus from harary (14 from 29 isolates), and Fusarium solani 
from harary (25 from 32 isolates) and A.flavus from habbashy (11 from 18 isolates). 
The  pathogenicity of the five fungi was measured against all tested varieties. 
Percentage of infection was estimated by measuring the number of infection severity 
after storing for 45 days at 30oC, the results were A. niger, A. alliaceus and A.melleus 
(100%), Fusarium solani (94%) and A. flavus (71%). However harary was the highest 
susceptible seeds with infection percentage (83.67%) followed by lukkimy (80.33%), 
habbashy (80%) and barry (71.67%). 
 
 
Table 6: Number of Isolated Fungi Obtained From Four Varieties of Coffee Beans 
From Eastern Province of Saudi Arabia. 
 

% 
Frequency

Total No. of 
fungal isolates 

The varieties Isolated fungi No. 
barryhabbashylukkimyharary

74.43 1489 187304 458 540 Aspergillus niger 1 
7.28 146 4 26 34 82 Aspergillus alliaceus 2 
4.29 86 17 21 19 29 Aspergillus melleus 3 
4.24 85 34 1 41 9 Aspergillus tubingensis 4 
3.54 71 16 14 9 32 Fusarium solani 5 
2.00 40 8 18 4 10 Aspergillus flavus 6 
1.60 32 9 1 16 6 Penicillium oxalicum 7 
1.30 26 - 26 - - Alternaria alternata 8 
0.40 18 7 - 1 10 Emericella nidulans 9 
0.60 12 1 - 2 9 Paecilomyces variotii 10 

 2005 283411 584 727 Total No. of fungal isolates 
at each governorate 

  14.1220.50 29.13 36.26% of fungal isolates at  each 
governorate 
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Table 7:- Effect of the Artificial Inoculation With Most Frequent Isolated Fungi From 
Coffee Beans Tested on the Infection Severity of Four Cultivars After 45 Days of 
Storage At 30oc. (Pathogenicity Test). 
 

Mean The varieties Tested fungi 
barryhabbashylukkimyharary

100 100100 100 100 Aspergillus niger 
100 100100 100 100 Aspergillus alliaceus
100 100100 100 100 Aspergillus melleus
94 78 100 98 100 Fusarium solani 
71 42 60 82 100 Aspergillus flavus 
8.5 10 20 2 2 Control 

 71.6780 80.33 83.67Mean 
 6.898.67 7.5 7.6 L.S.D. at 0.05% 

 
 
 Results in Table 8 proved the virulence of the five fungi to infect all tested seeds 
external infection appeared as coloured and speckled with different degrees were 
lukkimy (85.88%), barry (84.33%),  harary (83.83%) and habbashy (70.39%).  
 
 
Table 8: Effect of the Artificial Inoculation With Most Frequent Isolated Fungi from 
Coffee Beans Tested on the External Infection of four Cultivars After 45 Days of 
Storage At 30oc. (Pathogenicity Test). 
 

Mean The varieties Tested fungi 
barry habbashylukkimyharary

99.5 100 100 100 98 Aspergillus niger 
100 100 100 100 100 Aspergillus alliaceus 
100 100 100 100 100 Aspergillus melleus 

83.83 100 35.33 100 100 Fusarium solani 
94.5 100 78 100 100 Aspergillus flavus 
8.83 6 9 15.3 5 Control 

 84.33 70.39 85.88 83.83 Mean 
 7.98 6.54 9.02 7.88 L.S.D. at 0.05% 

 
 
 Table 9 gives quantification of the total fungal load of coffee beans collected from 
Dammam and Qatif province. Empty coffee almost all samples of fungi, and different 
degrees of roasting, with the exception of only one sample is habbashy from 
Dammam have average viable mould count (1 x 101 cfu/g). The viable mould count 
decreased or disappeared in all samples after roasting.  
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Table 9: Quantification of total Fungal Load (Cfu/G) Of Coffee Beans From Various 
Varieties and Different Degrees Of Roasting. 
 

% Average water contentDegree of roastingThe varieties Sample origin 
darkmediumlight

5.47 0.000.00 0.00harary Al-Dammam 
5.67 0.000.00 0.00lukkimy 
8.1 0.000.00 1x101habbashy 
6.1 0.000.00 0.00barry 
2.83 0.000.00 0.00harary Al-Qatif 
4.27 0.000.00 0.00lukkimy 
6.32 0.000.00 0.00habbashy 
3.15 0.000.00 0.00barry 
5.3 0.000.00 0.00Harary with ginger

 
 
 Table 10 gives quantification of the total fungal load of coffee beans of rubesta 
collected from different retail markets, the results where that Mocha coffee have the 
highest average viable mould count (20 x 101 cfu/g), followed by Cappuccino (3 x 101 
cfu/g), Turkish Coffee (2 x 101 cfu/g), Nescafe without caffeine and French Hazelnut 
Coffee (1 x 101 cfu/g), while Nescafe caffeine, French Coffee with milk or vanilla or 
with coconut and espresso were free of fungi, microbial action detrimental to the 
quality and safety of the final product will depend on environmental conditions as 
well as crop and product management.  
 
 
Table 10: Quantification of Total Fungal Load (Cfu/G) Of Coffee Beans from 
Various Varieties and Different Flavored Coffee. 
 

% Average water content Total Fungal Load (cfu/g)Type of coffee 
5.47 0.00 Nescafe caffeine 
6.1 1x101(A.niger) Nescafe without caffeine 
5.67 3x101(A.niger, A.nudulans) Cappuccino 
8.1 20x101(A.niger,A. melleus) Mocha coffee 
2.83 1x101(A. niger) French Hazelnut Coffee 
4.27 0.00 French Coffee with milk 
6.32 0.00 French Vanilla Coffee 
3.15 0.00 French Coconut Coffee 
4.74 2x101(Alternaria alternata) Turkish Coffee 
1.89 0.00 Espresso 
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Discussion 
The coloration of seeds may be a reaction between nitrogenous compounds and 
reduced sugars, and the loss of seed viability may be due to microbial infection, 
especially by fungi, also internal changes due to bad storage conditions such as 
oxidation of some compound fats [38, 39, 40]. 
 From results it appeared that the most frequently isolated fungal species are not 
the most pathogenic. Some fungi can infect seeds before harvest but not at the storage 
stage while others have reverse effect. Similar results were observed by several 
authors [41, 42]. 
 Differences in susceptibility to infection could also be attributed to the difference 
in the genetic structure of each seed, as also reported by several groups [43, 44, 45]. 
 Differences in isolation frequency may be due to environmental factors and 
variation in each cultivated land, especially relative humidity. The type of soil and 
fertilization system plays a role in fungal infectivity [46, 47]. 
 These results are disagreement with those obtained by [48]Alvindia and Acda 
(2010) who reported that the processing methods such as drying and roasting 
substantially affected the degree of fungal contamination in coffee beans, and the total 
fungal load in coffee beans increased after drying but was reduced significantly by 93 
to 97% after roasting. 
 Studies on the microbiology of coffee cherries and beans have shown that the 
main toxigenic fungal genera (Aspergillus, Penicillium and Fusarium) are natural 
coffee contaminants and are present from the field to the warehouse [6, 7, 49,50]. The 
most important pathogenic genera of fungi which Infect green coffee beans and 
dominant were Aspergillus, Fusarium, Penicillium, Alternaria and Paecilomyces 
species. However differences in isolation frequency may be due to variation in the 
moisture content of seeds, varietal differences and seed susceptibility to infection 
besides specific environmental conditions in each seed store. Due to the nature of 
coffee processing, which is done in the open in the same areas where the coffee berry 
is harvested, it is not surprising that a high number of fungi have been isolated from 
green coffee seeds from various countries: Brazil [7, 50, 51, 52, 53, 54, 55], 
Cameroon [56], Indonesia and Mexico [51], and India [57]. Fungi have also been 
isolated from coffee berries from Brazil [7, 18] and Mexico [58]. 
 Many studies revealed that Aspergillus and Penicillium are natural coffee 
contaminants, and are present from the field to storage (6, 7]. Aspergillus niger and A. 
ochraceus are the two species reported to be capable of producing OTA [10, 12, 13, 
18, 59, 60, 61, 62]. likewise, investigation of other fungi which produce enzymes that 
can reduce coffee quality is also encouraged. 
 
 
Conclusion 
All varieties of Arabic coffee that tested were contaminated with many fungal species 
with varying rates. The roasting process is a key factor in the disappearance of the 
fungi in the tested samples of coffee 
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