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Abstract

Taiwan's coffee industry holds notable economic value; however,
the inconsistency in coffee bean quality, lack of flavor complexity, and
relatively high price compared to imported green beans limit the
competitiveness of Taiwanese coffee in the global market. To enhance the
overall quality and market position of Taiwan coffee, this project
introduces microbial farming methods and secondary fermentation
through biotechnology. These methods aim to strengthen the root health
of coffee plants and improve the flavor profile of fermented beans.
Considering coffee’s high carbon footprint, this project also evaluates the
carbon footprint of natural farming in coffee cultivation, exploring
potential ways to reduce emissions and promote the establishment of
environmentally friendly, low-carbon coffee farms.

Currently, we have established collaborations with three coffee
farms. By comparing the microbial composition and physicochemical
properties of soils under natural versus conventional farming methods, we
investigate the impacts on coffee crops. Results show that, although there
is no significant difference in microbial composition, coffee plants
cultivated with natural farming methods display a significantly increased
growth rate in above-ground organs. Additionally, with secondary
fermentation using two isolated, specific microorganisms, the flavor
complexity of the coffee beans is notably enriched, and their sugar
content significantly increased. This approach is expected to enhance the

flavor profile and global market competitiveness of Taiwanese coffee.
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