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Abstract

Sustainability has been one of the main focuses in coffee industry recently. However, traditional coffee processing has many limitations such as its dependence on weather conditions, long processing time, high water usage, and excess labor (1). In order to address these limitations, we conducted an alternative coffee processing which combined Self-Induced Anaerobic Fermentation (SIAF) without water addition and geothermal drying using excess heat from a geothermal installation. Geothermal drying was very fast, whereas the translocation of chemical compounds into the green bean was not ideal. Therefore, SIAF for 5 days was applied to enhance the sensory quality of geothermal coffee. This study investigated the effect of the combination of SIAF and Geothermal coffee processing on the geothermal coffee sensory quality. Samples after SIAF were extracted to get the microbial DNA for shotgun metagenomics. The identified Open Reading Frames (ORF) of the microbial species and enzymes were compared to the databases. The non-volatile metabolites as the aroma precursors in the fermented green beans were analyzed using LC-MS/MS. Further, the geothermal coffee beverages were assessed using SPME-GC-MS for volatile analysis. Q-graders evaluated these coffee drinks with Cupping Protocol and Form method from SCA (Specialty Coffee Association) to get the sensory quality. The character impact compounds were recognized by associating the perceived aroma based on the Coffee Taster's Flavor Wheel from SCA and the identified volatiles which were already compared to the references. Traditionally processed coffees were used as the controls. Tatumella sp. JGM118, Hanseniaspora uvarum, and Leuconostoc pseudomesenteroides were found to be the dominant species in the SIAF. This microbial community secreted enzymes, such as glycoside hydrolases (GH), transaminases, and L-lactate dehydrogenase which catalyzed the production of aroma precursors in the coffee beans. The aroma precursors produced during SIAF were dominated by chlorogenic acid, amino acids, and carboxylic acid. Furthermore, the geothermal coffee drinks delivered higher abundance of esters while higher pyrazines found in the controls. The whole and pulped geothermal coffee drinks achieved 83.5 and 82.65 points of cupping score, respectively. The geothermal coffees also brought more positive notes compared to the controls. The pulped geothermal coffee was perceived possessing apple and grape notes. The whole geothermal coffee delivered pineapple, pear, and grape notes. Meanwhile, the control coffees brought herb-like and under ripe notes. In conclusion, the combination of SIAF and Geothermal coffee processing delivered higher coffee quality compared to the conventional process.
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