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Abstract 

Spent coffee residue is a by-product produced by the coffee industry. The disposal of spent 
coffee residue is a major problem encountered by the industry and has become a matter of concern. 
Several attempts have been made to utilise coffee residues as a fertiliser, animal feed and fuel materials. 
In addition, chemical analysis has shown that naturally occurring phenolic compounds, which are 
responsible for antioxidant and antimicrobial activities, are present in coffee residues. The 
antimicrobial activity of coffee residues is still unclear; therefore, this study aims to investigate the 
antimicrobial property of spent coffee residues. 

In the study of antimicrobial property against postharvest pathogens, spent coffee residues of 
two coffee cultivars 'Arabica' and 'Robusta' were extracted either with water ± microwave power or 
with 70% ethanol ± microwave power. The coffee residues extracted with water in combination with 
microwave power (800 watt, 30 s) had a significantly greater (P<0.05) total phenolic content than those 
extracted with solvent only. Likewise, the strongest ability to scavenge DPPH was detected in coffee 
residues extracted with water in combination with microwave power. Extracts of 'Robusta' spent coffee 
residue had more total phenolic content, and showed greater antioxidant activity than extracts of 
'Arabica'. Both 'Arabica' and 'Robusta' extracts had no antimicrobial activity against two postharvest 
pathogens: Colletotrichum sp. and Lasiodiplodia theobromae. 

In the study of antimicrobial activity of smoking charcoal made from spent coffee residue 
against food-borne pathogens, it was found that smoking charcoal made from spent coffee residue by 
using a binder either joss stick binder (Kobou) or tapioca flour exhibited antimicrobial activity against 
Staphylococcus aureus and Salmonella typhimurium. None of them could inhibit growth of Escherichia 
coli. The smoking charcoal made from coffee ground and Kobou at the ratio of 1:1 exhibited higher 
antioxidant activity than the others according to DPPH and FRAP assays. Total Phenolic compound 
and caffeine contents were detected in all spent coffee charcoal.  

In the investigation of antioxidant properties, in the terms of total polyphenol content (TPC) 
and radical scavenging activity by DPPH and FRAP assays, of the whole coffee berries, fresh coffee 
pulp, coffee bean, coffee pulp from the industry and spent coffee ground produced in Chiang Rai 
Province, coffee bean contained the highest TPC (1.42 %) followed by coffee pulp from industry (1.22 
%), whole coffee berries (1.18 %), fresh coffee pulp (0.96 %) and spent coffee ground (0.36-0.46 %), 
respectively. While, the coffee pulp from the industry exhibited the highest antioxidant activity in terms 
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of DPPH (1,212,621 μmole Trolox/100 g db) and FRAP (0.64 % ascorbic acid w/w db) followed by 
coffee bean, whole coffee berries and spent coffee ground, respectively. 
 
 
 
 
 
 
 
 
 
 
 




