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Abstract:   

Cocoa is the main ingredient in the formulation of chocolate-based products. 
Unfortunately, industrial issues are constantly encountered during handling and 
processing of the cocoa materials. Cocoa is a complex system because it contains 
multiple constituents distributed heterogeneously within the particle, of particular 
interest, components located at the surface. Surface composition is especially 
critical for understanding surface particle interactions with other materials and the 
environment, with subsequent effect on performance and stability of the cocoa 
powders. The characterization of surface properties of complex particles is 
challenging. In this research, we developed a systematic approach that enables 
surface chemistry, energetics and morphology contributions to interactions of the 
cocoa particles. The results suggest that, a hydrophobic surface, such as provided 
by the lipids, impacts powder flowability performance and wettability.  The 
importance of lipid surface composition may be manipulated and controlled to 
improve performance and stability of the cocoa powders.  This work shows the 
significance of assessing surface properties, chemistry and energetics, for having 
a fundamental insight of the behavior of complex powder systems.   

Application:   
This research contributes to the understanding of the industrial challenges for 
handling cocoa powders. The study identifies particle surface composition and 
powder physical characteristics that enable the control of these properties for 
quality attributes including for intermediate and final products.  
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