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ABSTRACT 
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Stacia Andani Fortunata, S.T., B.Eng., M.Si., Co-Advisor 
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Global coffee processing produces high amounts of coffee byproducts (CBP) annually. This 

research aims to investigate the feasibility of valorizing CBPs such as coffee cascara (CA), 

coffee silverskin (CS), and coffee pixel (PX) by utilizing them in kombucha. In the first stage 

of research, characterization of CBPs as kombucha ingredients, results showed that CBP tea 

contained lower antioxidant properties than black tea (BT), but exhibited comparable values 

after kombucha fermentation. In the second stage of research, Custom Optimal (Combined) 

design by Design Expert 13.0® was used to generate 16 trial designs of CBP kombucha 

utilizing CA, CS, and sugar for ingredients in kombucha production as numeric variation 

with different fermentation duration as categoric variation. Tested responses included pH, 

acid value, SCOBY growth, and hedonic acceptance as indicators of standard compliance and 

consumer acceptance. Optimization based on the responses of the trial designs resulted in 3 

CBP kombucha formulations, all with 13 days fermentation time but with variation of CA, 

CS, and sugar content in the formulation. Validations of CBP kombucha with the highest 

desirability score of 0.79 fell within the 95% PI for tested parameters except for acid value. 

Further comparison with BT kombucha showed that CBP kombucha had a better sensory 

acceptance of 6.71 (“like slightly”) compared to conventional tea kombucha. 
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