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Abstract of the PhD research 

Florac De Bruyn (°May 9, 1990, Brussels, Belgium) 
graduated from the Regina Caeli Lyceum in Dilbeek, 
Belgium, in 2008. He obtained his MSc. in 
Bioengineering Sciences: Chemistry and Bioprocess 
Technology from the Vrije Universiteit Brussel, 
Belgium, in 2014. He started his PhD in 2015 in the 
Research Group of Industrial Microbiology and Food 
Biotechnology of the Vrije Universiteit Brussel, under 
the supervision of Prof. Dr. ir. Luc De Vuyst, in the 
framework of a bilateral research agreement with the 
Nestlé Research Centre, Switzerland. His PhD 
research dealt with the microbial ecology of coffee 
post-harvest processing. Specifically, he studied the 
microbial dynamics during coffee fermentation and 
how processing factors affect these dynamics. The 
knowledge gained from studying these processes was 
than employed to develop functional starter cultures 
for coffee fermentation. He performed field 
experiments in Ecuador, China, and Brazil. He is the 
first author of two peer-reviewed scientific papers, 
attended two international conferences, and gave 
five oral presentations at several (inter)national 
conferences and research meetings. 
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WET COFFEE FERMENTATION: FROM ECOSYSTEM 
ANALYSIS TO STARTER CULTURE DEVELOPMENT, A 

MICROBIOLOGICAL APPROACH 

Coffee is one of the most commonly consumed beverages in the world. Yet, 
a cup of coffee is the end-point of a complex chain of events. This chain 
includes post-harvest processing, roasting, and brewing. 
 
Post-harvest processing is performed on-plantation after the coffee fruits 
have been harvested and it yields the green coffee beans that can be roasted. 
During this post-harvest processing, a fermentation stage is implemented. 
This fermentation process entails an interplay between microbial activities 
and endogenous bean metabolism, which results in structural and 
compositional changes in the green coffee beans and affects cup quality. 
Since virtually all coffee in the world is fermented spontaneously, the 
microorganism-mediated functionalities of these processes are performed 
by wild bacteria and yeasts that originate from the environment. However, 
since there is no control over which microorganisms are present, it is possible 
that these functionalities are performed suboptimally. Moreover, undesired 
microbial communities can perform adverse functionalities, such as off-flavor 
or mycotoxin production. It is, therefore, crucial to understand the microbial 
dynamics of coffee processing and find ways of gaining control over this 
spontaneous food fermentation ecosystem. 
 
To remediate this knowledge gap about how and why microorganisms are 
essential for the production of coffee, field experiments were carried out to 
study the spontaneous coffee post-harvest processing in different 
geographical locations. Both standard and extended fermentation durations 
were included in the post-harvest processing chain. In all of these processes, 
lactic acid bacteria emerged as the predominant microbial group, in 
particular leuconostocs and lactobacilli, as unravelled through both culture-
dependent and culture-independent microbiological methods. However, 
their growth dynamics depended on environmental factors and the coffee 
variety used. The source of these lactic acid bacteria was traced to the 
plantation environment. All this knowledge was implemented to develop a 
starter culture that could serve to control coffee fermentations and enhance 
green coffee bean quality and the coffee brewed thereof. Therefore, multiple 
coffee-autochthonous strains were selected, screened in a novel coffee 
mucilage simulation medium and studied with respect to their growth and 
metabolic activities on laboratory scale, and implemented in small- and large-
scale coffee processing trials to validate their potential as starter cultures. 
The study cumulated in two lactic acid bacteria starter culture formulations 
that could potentially be used for improvement of coffee quality and 
enhancement of specific sensory notes in-cup. 


