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Digestion behaviour of food has been previously studied mostly in isolated or individual forms. However, 

most meals are composed of multiple foods eaten in combination. Food structure also plays a crucial role 

in determining digestion behaviour. This study aimed to investigate the gastric emptying rate of the meal 

components (dry matter, starch, and protein) of food combinations with varying particle sizes: Haloumi 

(128 ±  15 mm2) and pasta (342 ± 66 mm2) represented protein- and carbohydrate-rich foods with larger 

particle sizes, whereas spirulina (0.31 ± 0.23 mm2) and semolina (<0.01 mm2), represented smaller 

particle sizes. 

 

Pigs (n = 132) were fed with one of six diets that contained either 150g carbohydrate and 75g protein for 

carbohydrate+protein diet, or 150g protein for protein only diet (dry matter basis): haloumi, spirulina, 

haloumi+pasta, haloumi+semolina, spirulina+pasta, or spirulina+semolina.  After 30, 60, 120, or 240 

minutes, gastric contents were collected, and dry matter, starch, and protein emptying were estimated 

using a modified power exponential function to determine emptying half-time (t1/2). Four-to-six pigs per 

dietary treatment and time combination were used.   

 

Particle size influenced gastric emptying. Diets with larger particles, such as haloumi and haloumi+pasta, 

were emptied more slowly (t½,DM of 1,270 and 411 minutes, respectively) than diets with smaller particles, 

such as spirulina and spirulina+semolina (t½,DM of 72 and 26 minutes, respectively). The diet particle size 

impacted protein and starch t1/2. In diets containing small protein particles (e.g., spirulina+pasta), protein 

emptied faster (t½,protein=80 minutes) than the carbohydrate component (t½,starch=584 minutes). However, 

diets with small carbohydrate particles (e.g., haloumi+semolina), carbohydrate emptied faster (t½,starch= 

0.2 minutes) than protein (t½,protein=195 minutes).   

 

These results show the influence of particle size on gastric emptying. This study can provide a basis for 

the development of food products with targeted digestion behaviour and controlled gastric emptying rates.  

 

 

 

   


