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Abstract

Robusta is not as good as Arabica coffee, considering their price and quality. An
alternative means, superheated steam roasting seems to have a potential to improve Robusta
quality, but a few data are available. Therefore, this study aimed at investigating and
predicting roasting kinetics and physicochemical property changes of Robusta undergoing
superheated steam roasting. Robusta were roasted at 190-250 °C using a batch fluidized bed
roaster either in hot air or superheated steam. During roasting, changes in bed temperature as
well as bean moisture content and lightness were determined as a function of time. After that,
Robusta were again roasted at the same conditions until bean lightness was reduced from 45
to 16, respectively. Their pH, sugar composition, organic acids, caffeine and total pyrazines
content were then investigated. A mathematical model was also developed to predict the bean
temperature and moisture content during roasting. The results indicated that superheated
steam roasting had higher changes in roasting kinetics than hot air roasting for all
temperatures. The pH and all chemical composition of Robusta significantly affected by
roasting temperature and bean lightness. Interestingly, Robusta roasted in superheated steam
had higher sucrose, glucose and arabinose as well as total pyrazines content, while their
fructose and acetic acid was lower than that roasted in hot air. In addition, the developed
mathematical model was able to satisfactorily predict the temperature and moisture content of
the beans during both hot air and superheated steam roasting in all cases. The bean
temperature simulated by the model with bean expansion was, however, noted to be lower as
compared with the experimental data.

Keywords: Caffeine, Mathematical model, Organic acid, Robusta coffee, Sugar composition,
Superheated steam roasting
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