Reduction of Starch Digestibility by Tea Polyphenols
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The ability of plant phenolic compounds in inhibiting digestive enzymes such as α-amylase are well studied and documented.1,2 Tea (Camellia sinensis) polyphenols have received much attention in particular due to it beneficial health effects such as having high antioxidant activity.3,4 This is primarily contributed by its polyphenols content including catechins and theaflavins. The former is mainly found in green tea, while the later is abundantly found in black tea. Theaflavins are products formed by enzymatic oxidation during tea fermentation. Apart from their role as free radicals scavengers, they also inhibit α-amylase and α-glucosidase activity. These are both key enzymes of starch digestion. 

Although enzymatic inhibition potential of the major tea polyphenols has been identified, limited attention is given to extracts from teas with different degree of fermentation. In addition, majority of these studies were performed on model system comprising soluble starch solution. Thus, there is no strong scientific evidence stating that the inhibition potential of these polyphenols will sustain in real food system. Hence, this paper aims to (i) determine if fermentation will influence tea’s enzymatic inhibition potential; (ii) identify the type and distribution of the key polyphenols in different tea extracts and correlate it to their enzymatic inhibition potencies and (iii) evaluate the possibility of tea extracts in reducing starch digestibility by incorporating them into real food system (wheat dough) which is then subjected to in-vitro digestion analysis. 
We found that black tea (fully-fermented) extract significantly inhibited the activity of human salivary α-amylase or HSA (IC50 of 0.3 mg/ml) and mammalian α-glucosidase or AGH (IC50 of 0.5 mg/ml). On the other hand, oolong (semi-fermented) and green (non-fermented) tea extracts had greater IC50 values towards these enzymes. Results also indicated that the IC50 values of theaflavins were much lower than that of catechins. For instance, the IC50 of theaflavin-3,3´-digallate and (-)-epicatechin gallate on HSA was 0.95 µM and 0.45 mM respectively. HPLC chromatograms revealed that black tea extract was rich in theaflavins. Hence, it can be concluded that the inhibition potency of black tea was due to its theaflavins content. During tea fermentation, major catechins are enzymatically oxidized to theaflavins, which are the more potent inhibitors. Thus, fermentation increases the inhibition potency of tea. In-vitro digestion analysis also revealed that starch digestibility can be reduced by formulating the tea extracts into real food system.
References:

1
Loo, A.E.K. and Huang, D. (2007). Assay-guided fractionation study of α-amylase inhibitors form Garcinia mangostana pericarp. Journal of Agricultural and Food Chemistry, 55, 9805-9810. 

2
McDougall, G.J., Shpiro, F., Dobson, P., Smith, P., Blake, A. and Stewart, D. (2005). Different polyphenolic components of soft fruits inhibit α-amylase and α-glucosidase. Journal of Agricultural and Food Chemistry, 53, 2760-2766.

3
Zhu, Y., Huang, H. and Tu, Y. (2006). A review of recent studies in China on the possible beneficial health effects of tea. International Journal of Food Science and Technology, 41, 333-340.
4
Higdon, J.V. and Frei, B. (2003). Tea catechins and polyphenols: Health effects, metabolism, and antioxidant functions. Critical Reviews in Food Science and Nutrition, 43, 89-143.
