
Introduction

Coffee, one of the three major beverages globally, is 

valued for its unique sensory characteristics and bioactive 

properties. While diverse microbial communities drive the 

natural fermentation process responsible for developing its 

characteristic aroma and flavor compounds, the specific 

influence of endophytic fungi native to coffee plants on 

these critical attributes remains understudied. 

Endophytic fungi were isolated from Arabica coffee 

cherries using tissue culture, and was identified by 

morphological characteristics and ITS sequencing. Then, 

Six dominant strains were selected to ferment Sarchimor 

coffee fresh fruits. Changes in key compounds and cupping 

scores from fermentation with different endophytes were 

assessed using ¹H NMR, HS-SPME/GC-MS, and sensory 

evaluation.
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From three maturity stages (green, yellow, red cherry) of five dominant Coffea arabica cultivars in Yunnan, China, 655 

endophytic fungal strains were systematically isolated and characterized. Six strains were selected for coffee cherry 

fermentation. Endophytic fungal inoculation significantly altered bean chemistry, with Talaromyces funiculosus KQ2 

imparting unique vanilla-cinnamon notes through exceptional flavor-enhancing properties. Integrated ¹H NMR and HS-

SPME/GC-MS analysis demonstrated a 14.61% sucrose increase, 32.41% caffeine reduction, and 12.84% elevation in 

furan derivatives in coffee. Multivariate analysis further identified 40 strain-specific markers (8 water-soluble, 32 volatile) 

in roasted coffee produced from fresh Yunnan cherries fermented with selected endophytic fungi. This study establishes 

chemical foundations for endophytic fungi-mediated coffee flavor enhancement, providing metabolomic insights for 

developing targeted fermentation strategies.
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Sensory evaluations demonstrated that endophytic fungal fermentation altered the flavor attributes of coffee and 

enhanced its quality. It provides greater process control, improves degumming efficiency, and enhances final flavor quality 

for developing distinctive coffee products.
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