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Introduction
Milk products, especially whey protein concentrates containing high levels of lactose and
proteins rich in lysine residues, are susceptible to non-enzymatic glycation. Namely, during
the industrial preparation and storage periods, a portion of lysine residues in milk proteins
are converted into Amadori products. Low bioavailability of Amadri products is well known,
and many studies have reported that glycated protein are resistant to digestive enzymes in
vitro. But digestion pattern of glycated protein have less been investigated in vivo.

Aim
The aim of this study is to investigate if glycated lysine residues in milk proteins were
released after gastrointestinal digestion and released Amadri products were absorbed in
the small intestine in rats.

Methods
Male Sprague-Dawley rats (n = 12) aged 7weeks were fed 3 different diets for a week;
whey protein (WP)-based diet, casein (CN)-based diet, and a nitrogen-free diet. Titanium
oxide was included in all the diets as an indigestible marker. Ileal digesta were collected
from terminal ileum. Diets and digesta were hydrolysed in HCl, and furosine contents were
measured as a surrogate index for Amadori products. Digesta were analyzed by LCMS/MS to search for peptide with glycated lysine residue(s). Digesta were also applied to
free amino acid analysis to assess the presence of free-form of Amadori products.

Results
WP-based diet contained 2.3 mmol/kg DM (dry matter) of furosine (3% of total lysine), while
furosine was beyond detection limit in CN-based diet. WP digesta also contained 1.9
mmol/kg DMI (DM intake) of furosine. Although peptides with glycosylated lysine residues
were not detected in WP digesta, WP digesta contained free-form of Amadori products
such as lactulosyllysine and fructosyllysine.

Conclusion
Protein-bound Amadori products in WP are released as free amino acid-forms after
gastrointestinal digestion, but poorly absorbed from terminal ileum.

