
Prevention of diet-induced obesity 

by intake of hydrolysed casein 
– multi-block PCA and multi-compartmental metabolomics study

RESULTS

• MBPCA clearly improved the separation 
compared with PCA

• Reduced fat absorption and reduced tissue 
and plasma lipid levels

• Higher hepatic glycogen deposition
• Regulation of the amino acid metabolism 

and an altered purine metabolism
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BACKGROUND

• Casein from milk is a slowly digested protein
• Modification of dietary proteins by hydrolysis 

has impact on the nutritional properties of the 
protein (J Nutr 143(9):1367) 

Intervention Study Design 
(obesity-prone C57BL/6J mice; 

8 wk of age; n = 8/group)

1H NMR Metabolomics
(standard pulses; chloroform-methanol 

extraction of faeces and tissue)

Clear separation between samples from mice fed intact and hydrolysed 
casein. Liver is an important organ for phenotypic alterations: the tissue 
showing the largest variation of water extracts and the second largest 
variation of the CHCl3 extracts

CONCLUSION

Pathways within lipid, amino acid and carbo-
hydrate metabolism were altered by intake of 
hydrolysed casein. These alterations are likely 
to be underlying mechanisms for the observed 
prevention against diet-induced obesity associ-
ated with hydrolysed casein intake
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Multi-block PCA Model
(Pareto scaling; blocks blocks were set 

with equal norms)

1, branched amino acids (BCAA); 2, lactate; 3, lysine; 4, acetate; 5, glu-
cose signals; 6, tyrosine; 7, phenylalanine. Higher loss of BCAA both 
through faeces (and urine) could be an underlying factor explaining 
the reduced adipose tissue mass, as leucine has been shown to stimu-
late growth in a variety of tissues, including adipose tissue (Am J Phy-
siol Endocrinol Metab  283(3), E503-E513)

MBPCA Super Scores and Block Weights

Example of a block (scores and loadings): Faeces (water)
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