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Coffee is one of the most widely consumed beverages worldwide, valued for its flavor and
neurostimulant effects. In 2021, global coffee production reached 10.7 million metric tons,
generating a substantial amount of waste. Among the main residues is coffee bagasse, which
accounts approximately 75% of the coffee bean’s weight. Although improper disposal of
this by-product poses environmental risks, it retains a significant concentration of bioactive
compounds with potential antimicrobial properties, offering opportunities for valorization.
This study aimed to evaluate the antimicrobial properties of coffee bagasse extract, with a
particular focus on applications in the agricultural sector. An ethanolic extract of coffee
bagasse was chemically characterized to determine its phytochemical composition. Notable
compounds included chlorogenic acid, gallic acid, caffeine, and melanoidins. Soluble sugars
were not detected. The most abundant amino acids identified were serine, gamma-
aminobutyric acid (GABA), alanine, and aspartic acid. Antimicrobial activity assays yielded
promising results against both Gram-positive and Gram-negative bacteria, including
nosocomial pathogens (Escherichia coli and Staphylococcus aureus) and phytopathogens
(Erwinia amylovora and Dickeya dadantii), particularly when tested using the broth
microdilution method. Phytopathogenic fungi such as Alternaria alternata, Fusarium
oxysporum, and Penicillium charlesii exhibited notable susceptibility to the extract in a
concentration-dependent manner, with the highest efficacy observed at 10 mg/mL. The RNA
virus MS2 was susceptible to the extract starting at a concentration of 0.5 mg/mL, with
enhanced effectiveness over time. In contrast, the DNA virus PhiX-174 showed no
susceptibility at any of the tested concentrations. These findings highlight the antimicrobial
potential of coffee bagasse and support its valorization as an agro-industrial by-product with
potential applications in enhancing biosafety in agricultural systems.
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