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The basis for strategic application
of in vitro assays
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The ‘glucose release index’ as an
in vitro assay for starch digestion
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Figure 1 Flow diagram depicting traditional two–step and three–step in vitro incubations
and the comparative application of the ‘glucose–release’ assay.

‘Glucose Release Index’ 

 

Sample 

 
 

Pepsin, pH 2.0 
6 hours 

Pancreatin, pH 6.8 
18 hours, 39°C 

Pancreatin, pH 6.8 
4 hours 

Pepsin, pH 2.0 
4 hours 

Viscozyme, pH 5.0 
18 hours, 39°C 

Filtration 

Undigested residue Non-fermented residue 

Ileal 
DM 

Ileal  
N 

Faecal 
DM 

Faecal 
N 

α - amylase, pH 7.0 
3 minutes, 50°C 

amyloglucosidase 
18  minutes, 40°C 

Glucose release 

Pre-caecal 
(two–step) 

Total tract 
(three-step) 
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Grain factors influencing starch
digestion that can be assessed using
the GRI
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Application of the GRI to assess
the influence of protein matrix on
starch digestion
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Figure 2 In vitro digestibility of dry matter of common feedstuffs after simulation of pre–caecal and
whole tract digestion (Boisen 2000).
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Application of the GRI to assess
the influence of grain hardness on
starch digestion
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Figure 3 Difference between the glucose release index of untreated barley, wheat and sorghum and
pepsin pre–treated barley, wheat and sorghum (Zarrinkalam 2002).
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Figure 5 Change in glucose release index (%) of barley samples milled through a 2 mm
screen relative to samples milled through a 0.5 mm screen. Standard error bars with
different superscripts differ significantly (P<0.05)  (Zarrinkalam 2002).
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Figure 4 Influence of exogenous enzyme application on the in vivo ileal and faecal digestible
energy (MJ/kg, as received) content of wheat, barley and sorghum fed to growing
pigs (R.J. van Barneveld, unpublished data).
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Figure 6 Change in glucose release index (%) of barley samples roller–milled relative to samples milled
through a 0.5 mm screen. Standard error bars with different superscripts differ significantly
(P<0.05) (Zarrinkalam 2002).
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