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Abstract: The aim of this research was to evaluate thermal properties of cocoa and coffee freeze-

dried powders. Medium roasted Arabica beans from Brasil and raw organic cocoa were selected to 

obtain the following freeze-dried powder variants: 100% coffee, 100% cocoa, 5% cocoa and 95% cof-

fee, 20% cocoa and 80% coffee, 60% cocoa and 40% coffee. In order to characterise thermal behaviour 

of the freeze-dried powders, modulated differential scanning calorimetry (MDSC) and thermograv-

imetric analysis (TGA) in oxygen (O2) and nitrogen (N2) atmosphere were performed. Also water 

activity of prepared powder formulations was measured. It was noticed that freeze-drying process 

has significant influence on the thermal properties of generated cocoa and coffee lyophilisates. The 

use of MDSC allowed to determine the midpoint of glass transition temperature (Tg), which reached 

approximately from 48 °C to 60 °C. It was also observed that the values of Tg significantly depended 

on the level of water activity of the powders. TGA revealed that in both atmospheres the thermal 

decomposition of the freeze-dried powders occured in four stages. For all cases, the highest mass 

loss (50–60%) was registered in the temperature range (114 °C–400 °C). Furthermore, the weight loss 

rate of powders in the N2 atmosphere was slower than in the O2 atmosphere. All of the cocoa and 

coffee freeze-dried powders were detected with low water activity (below 0,3), what can be at-

tributed to satisfactory microbiological safety of the tested samples. In conclusion, the authors of 

present study would like to emphasize that coffee powder with 20% cocoa addition could poten-

tially be considered as a promising powder material in terms of thermal stability. This variant of 

obtained cocoa and coffee lyophilisates was characterized by the lowest water activity and the high-

est glass transition temperature. 
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