Why a food is more than the sum of its ingredients: the role of food structure in starch digestion of pulse-based foods
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Starch, a key hydrocolloid in foods, has often been demonized in public discourse due to its effect on blood glucose levels. However, starch holds a key position to enable sustainable and affordable energy for the growing world population. Importantly, not all starch is the same; its impact on the human body is influenced by factors such as molecular and granular structure, food macrostructure, and interactions with other food or meal components. 
This presentation focuses on strategies for food scientists and technologists to tailor starch digestion properties through formulation and processing as part of food design. Pulses, particularly lentils, will serve as a case study of how targeted thermal processing can modify the microstructure of the food, and in turn, lead to steered in vitro starch digestion properties. These insights were applied to develop lentil-based ingredients and solid foods (i.e., pasta) with distinct starch digestion properties.1-4
Most current in vitro digestion studies, including the work presented above, utilize static models. These models provide a simplified approach enabling the comparison of the susceptibility of starch in (structured) food systems to enzymatic hydrolysis. However, static models fail to capture the transient complexity of human digestion processes. To address this, a custom-made multireactor digestion system (MuReDi)5 was employed, introducing physiologically relevant semi-dynamic simulation parameters. These parameters included (i) salivary amylase activity in the oral phase; (ii) dynamic gastric pH profiles; (iii) gradual enzyme secretion; and (iv) stepwise gastric emptying. This work showed the impact of salivary amylase activity and gastric pH profile on starch digestion patterns.6 Such semi-dynamic approaches have perspectives for simulating digestion in population groups showing clear differences in gastrointestinal conditions and requiring appropriate nutrition. The example of digestion simulations relevant for older adults (>65 years old) will be given, highlighting the importance of food structure on the digestion of starch-rich foods for this population group as well.7
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