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Inhibitory effect of ellagitannnin oligomers from pomegranate on
recombinant human maltase-glucoamylase
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Abstract: In this study, we reported the inhibitory activities of ellagitannin oligomers from pomegranate
against recombinant human maltase-glucoamylase (MGAM). The ellagitannin oligomers from
pomegranate showed remarkable inhibitory effect, with a half-maximal inhibitory concentration (ICso)
value of 74-133 uM. These compounds were more potent than acarbose (ICso value of 170 uM), which
was used as the a-glucosidase inhibitor. Their inhibitory activities depended on their degree of
polymerization. We further evaluated inhibitory activity against a-glucosidases from rat small intestine
and yeast. The ellagitannin oligomers showed the same inhibitory activities as dependence on their
degree of polymerization. The Lineweaver-Burk and Dixon plot kinetic analysis of pomegraniin A, the
most potent inhibitor, showed a noncompetitive inhibition with a Ki value of 20 uM. These results
suggest that ellagitannin oligomers from pomegranate would be useful for suppressing postprandial
hyperglycemia.
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Figure 1 Chemical structures of Eucalbanin B (1), Eucarpanin T, (2) and Pomegraniin A (3).
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Table 1 The recombinant human MGAM and a-glucosidase from rat intestine and yeast inhibitory activities.

[Coo(uM) [Cso(nM)

Origin human rat yeast
enzyme MGAM maltase maltase
Eucalbanin B (1) 133+ 11 170+ 11 137+ 1
Eucarpanin T, (2) 86+ 3 115+ 2 110+ 2
Pomegraniin A (3) 74+ 2 106 + 2 75 3

The data were expressed as the mean = SD (n=3).
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Figure 2 (A) Lineweaver—Burk plot of the effect
of pomegraniin A (3) on the rate of maltose
digestion by recombinant human MGAM.
Maltose (substrate : S) was used at final
concentrations of 0.25, 0.5, 1, or 2 mM.
Pomegraniin A (inhibitor : I) was added at final
concentrations of 0 (@), 20 (), 40 (A), or 80
uM (QO). (B) Dixon plot of the effect of
pomegraniin A on the rate of maltose digestion
by MGAM. Maltose was wused at final
concentrations of 0.25 (4), 0.5 ((J), 1 (A), or 2
mM (O). Pomegraniin A was added at final
concentrations of 0, 20, 40, or 80 uM.
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