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The glycaemic index (GI) provides a measure of the increase in blood glucose (BG) levels after consumption of a food. Starch rich foods
with high GI values cause a rapid rise in BG and frequent consumption of these types of foods can increase the risk of developing type 2
diabetes. Therefore, any compound that can decrease this rise in BG may prove beneficial in reducing the risk of certain disease states.
Polyphenols are plant secondary metabolites found ubiquitously in plants and have been found to reduce the release of sugars for
absorption into the body from starch rich foods, either by inhibiting digestive enzymes(1) or by binding to the starch molecules in the food
and reducing their breakdown(2). Unpublished results from our lab have shown that certain polyphenol rich extracts such as green tea
extract (GTE), grape seed extract (GSE), resveratrol and baobab fruit extract have been shown to decrease the amount of reducing sugars
released from white bread (GI of 100) after being baked into the bread. The aim of this study was to determine if the same four
polyphenol rich extracts could reduce sugar release from other medium/high GI, starch rich foods such as white flat bread (GI of
approximately 72) and gluten free white bread (GI of approximately 70).
Extracts were baked into all starch food systems at GTE 0.40%, GSE 0.20%, Baobab fruit 1.88% and Resveratrol 0.22%. The in vitro

digestion method adapted by Mishra & Monro(3) was used, followed by a colourimetric method by Englyst & Hudson(4) to determine total
reducing sugars released throughout digestion at the salivary phase, the gastric phase and 20, 60 and 120 minutes into the duodenal phase.
Sugar release at 20 minutes into the duodenal phase was considered the stage corresponding to GI and was therefore used to measure any
reduction in sugar release(5). Sugar release was expressed in mg per gram of bread sample.

Table 1. Sugar release at 20 minutes into the duodenal phase (GI)

White bread SD Flat bread SD Gluten free bread SD

Extract
Control 345.62 69.35 275.32** 61.43 256.84** 42.84
GTE 222.25* 41.19 252.33 37.97 247.78 80.93
GSE 279.47* 44.99 248.22 34.71 230.32 26.11
Resveratrol 216.07* 32.97 305.74 48.73 272.14 38.43
Baobab 201.96* 39.58 277.08 29.46 266.85 46.79

Values are means of three independent experiments (ANOVA, followed by Tukey test);
SD = standard deviation; *p<0.05 = significant reduction in sugar release compared to the
control; **p<0.05 = significantly lower compared to white bread control.

All extracts significantly (p<0.05) reduced sugar release from white bread at 20 minutes into duodenal digestion. There was no reduction
in 20 minute sugar release for any of the extracts, in either the flat bread or the gluten free bread, compared to the control.
Polyphenol rich extracts can reduce the release of sugar available for absorption only from certain high GI starch rich foods, and

therefore show potential in reducing the glycaemic response in humans. Future work will look at increasing the dose of extract added into
foods on sugar release, and also at the potential of polyphenols on sugar release from other medium to high GI, starch rich foods.
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