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Background: The digestibility of milk is well characterised for infants. However, little is known about 

the effect of food structure on nutrient bioaccessibility at the time of weaning. 

 

Method: Reconstituted skim bovine milk was selected to prepare four matrices, namely skim milk 

control (SM), heated skim milk (HM), rennet-induced milk gel (RG) and starch-induced milk gel (SG) 

with 5% (w/w) protein content. The matrices were characterised for apparent viscosity and digested by 

three digestion models, including a weaning infant in-vitro model (WI), an adult (A) INFOGEST in-vitro 

model1 and an infant (I) in-vitro model2. The weaning infant (WI) model was specially developed based 

on known physiological changes that occur at weaning and used to simulate digestion for all samples. 

Resulted digesta from all models was analysed for protein digestibility by SDS-PAGE, degree of 

hydrolysis (DH) by OPA and peptidomics by LC-MS/MS. Obtained results were compared between 

models and matrices. 

 

Results: Food structure influenced digestibility under simulated WI conditions, with notable differences 

between the two liquid milk (SM, HM) and the two solid gel (RG, SG) matrices during gastric digestion. 

Moreover, the food matrix was shown to influence DH under intestinal conditions with higher levels in 

RG compared to HM from 30 min onwards 

 

Conclusion: The food matrix affected protein digestibility for liquid and gelled bovine skim milk 

matrices. Moreover, protein digestibility for both liquid milk and gels digested under WI simulated 

gastric conditions is different to those digested under I or A conditions in the order of A > WI > I. 

Differences in the matrices’ peptidome profile were also noted between digestion models. However, 

limited differences were measured in digestibility between matrices under intestinal conditions regardless 

of the model applied, yet differences in the peptidome profile remained. This indicates that weaning 

infants exhibit unique digestive patterns compared to infant or adults, exhibiting differences in protein 

digestibility under gastric conditions and differences in the breakdown of proteins to form peptides across 

both gastric and intestinal digestion. 
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