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Development on Arabica Coffee Fermentation technology on Bio-Circular Green
Economical approach
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Abstract

Arabica fermentation valids as novel innovation for developing the flavor of
coffee quality is known worldwide. However, there are still problems since incontrollable
fermentation process, absence of microorganisms, labor problems, time consuming,
wastewater resources, and polluted fermentation waste which related to the core of
coffee fermentation ‘Microorganisms’ included yeast and bacteria. Arabica Coffee
Fermentation Project had developed 3 new efficient coffee fermentation processes as
follows: AAF techniques or oxidative fermentation using Saccharomyces cerevisiae strain
BAwine with aerated and acidified. This technique reduces time consume to 18 hours
with the production of fruit flavor. In addition, Pichia kluyveri strain Pro-Y15 was used in
anaerobic fermentation with good potency at high altitudes and developed chocolate
flavor. Thirdly, the bio-processing fermentation imitated the animal gastrointestinal
model extracted from civet enhances milk and butter flavor to coffee. Pilot coffee
fermenter has been developed in parallel to facilitate these processes by using the air-
lifting principle. This pilot-fermenter model help aeration controlled and evitated
microbial with affordable cost and the production capacity is at less 50 ke per process.
Futhermore, coffee fermentation by-products, which are Coffee cherry pulp, Coffee
mucile and coffee wastewater, were analyzed and utilized. Especially, coffee pulp with
high organic acid was able to develop as a flavoring agent after solid-state fermentation
by Streptococus spp., indeed if using Aspergillus niger, the extract could inhibit the
growth of anthracnose pathogens in coffee. These technogy have been tested in coffee
farm to realize the feasibility of extending to the industrial level for sustainability. Thai
Premium Coffee network affected in Department of Agriculture has been established to
support this technology, extend to meet the needs of farmers, prevent problems causing

throughout the production process in the future. The innovation of Arabica coffee



fermentation, both new processes and product prototypes from the project, will enable
farmers to raise the quality of arabica coffee to high value added, creating farmers’
identity. Finally, whole process aims to meet the creative bio-business needs in
accordance with government policies with an integrated Bio-Circular-Green economy
community.

Keyword: Arabica, Fermentation, Microbial, Fermenter, Waste, Circular Economy
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BIO-CIRCULAR-GREEN CONCEPT

On Arabica Coffee Fermentation Technology approach
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Figure 1 Summarize on Arabica Fermentation Technology according on BCG model
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Figure 2 PoLysaccharlde mod|ﬂcat|on of
muscilage deform using High performance
microscopy in every 48 hour; A — muscilage

bean, B — completed demusculage bean, C

& D show the occurrence of AAF techniques,

E-L explained more in polysaccharide
modification using dehydration of coffee

muscile

Coffee fermentation (m Laboratory)

Caffeic acid
Figure 3 Comparative chromatogram of coffee
flavor profile using dry process, wet process as
control and AAF techniques distinguished the
different volatiles which shown the various
flavor compared to those two existent
techniques. The result of cupping testing
confirmed the ranking of 85 - 87 /100
compared to control as 75/100

Figure 4 Coffee fermentation of six treatments
(Control, Acid, Yeast BAwine, Lactobacillus
plantarum, Leuconostoc oenos and PRO-Y15)
explain in Turbidity (A), mucilage removal of
coffee bean at 18 hour (B) and mucilage

removal of coffee bean at 24 hours (C)

Figure 5 Fermentation process of coffee in jar, green bean coffee and roasted coffee and

Chemical compounds in roasted fermentation coffee and civet coffee.
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Figure 6
Demonstration
of new model of
coffee fermenter
model
completed on
air turbine, tank

and waste

harvested unit
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Figure 11 Staff training of Q-grader association and Premium Farmers on Marketing and Brand creation in Premium
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Coffee Project

Arabica Coffee Starter-culture Reduce Cupping Session Marketing Session
Quality (85 - yeast Manpower, Water (Asean Coffee
90/100) resource, Time 2021)

Figure 12 BCG resolution targeting point to Bioprocess (Diversity of dosmestic microbial use) — Circular (Innovative fermentation

technology and by products) - Green (By products reutlization and reduce resources) and Marketing targeting
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Figure 13 Effective outcome and impact on ‘model premium coffee farmer’ in differents region and their tentative

for Geographical Indication application for creating the authentic coffee by using fermenation techniques from

regional flor (Yeasts) and Zerowaste techniques on BCG model
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