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Abstract

While carbon dioxide produced from roasted coffee products may cause problems of package swelling, it

plays beneficial role in preserving and providing the desired aroma. Thus, the information of their CO, production is
required to design the packages suppressing the package volume and enhancing aroma retention. CO: production from
roasted coffee products (whole bean or ground) at different roasting degrees was characterized at 25°C. Higher degree
of roasting led to the decreased moisture content and titratable acidity of the initial product aligning with the increasing
pH and darker color. The CO: solubility in the product increased with roasting degree probably because higher porosity
was obtained at severer roasting. The CO: production profile analyzed by Weibull function showed that higher degree
of roasting resulted in faster and higher CO: production. The powder products were much faster in the rate of CO, pro-
duction compared to the beans (14-20 times). These results provide fundamental information that can be applied to the
design of coffee packaging systems tailored to the roast level and particle form (whole bean or ground). The data infor-
mation from this study would be useful for designing the roasted coffee package to create and keep the optimal package
shape and atmosphere favorable for product quality preservation.
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Table 1. Conditions of the samples used in the experiment for measuring CO, solubility and CO, production

Measuring conditions

Roast d ° Ti i
oast degree | Temperature(°C) ime (min) CO, solubility CO, production
Dark 193 12.0
NMedium 134 105 Ground coffee Whole bean coffee 100 g and ground

Light 182 9.5

100 g in 950 mL glass jar

coffee 50 g, each in 950 mL glass jar
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Table 2. Initial quality of roasted coffee by the roast conditions
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Table 3. CO, production from whole bean coffee and ground coffee described by Weibull function

Weibull parameter CO, production rate
Condition Roast degree
Mo (mg/g) k A (h) Recos p (mg/gh)| Rep, ) (mg/g/h)

Dark 9.77 0.755 165.7 0.032 0.016

IWhole bean coffee Medium 6.15 0.736 208.3 0.016 0.008
Light 5.08 0.752 246.5 0.011 0.006

Dark 9.17 0.408 5.12 0.667 0.269

Ground coffee Medium 6.21 0.436 6.02 0.403 0.165
Light 5.17 0.407 6.32 0.304 0.122
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