
Experimental methods

Goal & Strategy

Enzymatic predigestion of fermented whey to assess its 
impact on gut microbiota using in vitro digestion models
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Standardized in vitro digestion (INFOGEST 2.0) 
+ adaptations fermented whey-specific

Characterization of the whey

M-SHIME® + analyses

Assess its impact on 
intestinal microbiota 
composition and activity.

PREDIGESTION & ABSORPTION

GUT MICROBIOTA IMPACT

Assess the enzymatic 
predigestion and absorption 
of whey in the upper 
gastrointestinal tract.

Non bioavailable fraction 
reaching colon
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In vitro digestive models : INFOGEST 2.0 + M-SHIME® [3,4]

Assess the effects of this fermented whey containing 
pre- and probiotics on the gut microbiota.  

Scientific context

Whey-derived proteins and fermented dairy components can modulate gut microbiota 
composition and support intestinal health [1,2].

Whey (by-product of 
cheese production)

 EU: 50 000 000 m3/year

Solution

ü Reducing waste in the 
dairy sector

ü Optimizing resource use
ü Developing a product 

with potential benefits 
for gut health

Impact

Nutritional supplement; 
fermented whey 

containing pre- and 
probiotics

Part of the ALAFERM project (Interreg Greater Region, EU co-funded), this research 
contributes to the valorization of agri-food by-products and the sustainability of the dairy 
sector. Project duration: January 2026 – December 2028.

Need to assess the impact of fermented whey on 
the gut microbiota.

Environmental and 
economic concerns 
within the dairy sector.
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INTESTINAL MICROBIOTA

Evolution of target 
bacteria populations

Chromatographic quantification
Short-chain 
fatty acids Biogenic amines

Transepithelial 
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Analysis of target 
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HUMAN INTESTINAL CELLS

RT-qPCR Millicell® ERS-2

qPCR

SPME-GC-MS UPLC-FLR

Aryl hydrocarbon 
Receptor

HT29-Lucia™
Bioluminescent 
Reporter Gene 

Assay

4 °C, 20 min 
10000 × g

Final substrate mixture :
• 95% insoluble fraction

• 5% soluble fraction
(to be confirmed)

Expected results
§ The INFOGEST model is expected to generate a physiologically relevant predigested whey fraction representative of the material reaching the colon.
§ This colonic fraction will subsequently be used in the M-SHIME® system to investigate microbiota activity and the production of microbial metabolites, including 

short-chain fatty acids and other bioactive compounds.
§ Intestinal cell models will be employed to evaluate host responses to microbiota-derived metabolites, providing further insight into food–microbiota–host 

interactions and their potential implications for intestinal health.
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