Mycological analysis of coffee beans of different origins
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INTRODUCTION:
Coffee is one of the most consumed beverages in the world. Because of its ingredients, coffee is considered a functional drink that, in small quantities, can have benefits to people's health.
The region with the largest coffee consumption is Europe followed by Asia and Oceania. The largest coffee producers are located in the regions around the equator because the coffee plant
requires special climatic conditions for growth. The most common is Coffea arabica, a sour and aromatic coffee with a weak taste. On the other hand there is C. robusta, which has a fuller
taste, but is more bitter and less aromatic. To obtain a form of coffee suitable for consumption, coffee grains have to go through a number of technological processes. At the same time, mold
contamination can occur at different stages of processing. The most common molds in coffee beans are Aspergillus, Penicillium and Fusarium. In addition to destroying the grains themselves
with their growth, molds produce secondary metabolites, mycotoxins, which can be harmful to human health and cause a number of diseases. For this reason, it is important to carry out
product quality control, so the aim of this work was to isolate and identify molds (to the genus level) in the obtained coffee samples.
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DISCUSSION:
Results of the experiment (Figure 1) are presented as a number of isolates of certain mold
genera in different coffee samples from different locations and are shown in Figures 2-4 . As
shown in Figure 2, green beans of C. arabica are mostly contaminated with Aspergillus and
Fusarium species. While roasting and grinding of roasted beans leads to removal and
reduction of Aspergillus and Fusarium species respectively, Penicillium species are still
present. Micological analysis of C. robusta is interesting because in green and roasted ground
beans number of isolated Aspergillus and Penicillium species is inversely proportional
(Figure 3). On the other hand, micoflora of C. conilion is interesting because molds from
genera Chaetomium are isolated from green and roasted beans while Penicillium species were
reduced with roasting and Aspergillus species were present in samples after roasting (Figure
4). Molds from Penicillium genus are present on all samples of coffee, whereas molds from
the genus Fusarium are isolated only from C. arabica. Similarly, molds from genera
Chaetomium are isolated only from C. conilion samples. Some examples of isolated pure
cultures of molds found in investigated coffee samples are presented in Figures 5-8.

MATERIALS AND METHODS:

Figure 1. Mold isolation and identification scheme

RESULTS:

Figure 2. Number of isolates of certain
mold genera in C. arabica

Figure 5. Examples of
isolated molds from the
genus Aspergillus

Figure 3. Number of isolates of certain mold
genera in C. canephora var. robusta

Figure 6. Examples of
isolated molds from the
genus Penicillium

Figure 7. Examples of isolated
molds from the genus Fusarium

Figure 4. Number of isolates of certain
mold genera in C. canephora var. conilion

Figure 8. Examples of isolated
molds from the genus
Chaetomium

CONCLUSION:
The most common genera of mold present on coffee samples are Penicillium and Aspergillus.
The presence of mold genera depends on the type and form of coffee and on the geographical
location of cultivation. Some types of mold are destroyed by roasting coffee, which makes
roasted coffee a more microbiologically correct form of coffee. Ground coffee is the best in
terms of microbiological safety, however during the grinding of roasted coffee beans,
contamination can still occur.
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