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%E 5 Study of the a-Glucosidase Inhibitory Activity of Hokkaido-grown
Tartary Buckwheat and Onions
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Objective

This study focused on Tartary buckwheat and onions that are rich in flavonoids and were
mainly produced in Hokkaido, to verify the a-glucosidase inhibitory activity of these foods
and to elucidate the active components involved. It was decided to verify the behavior of
rutin and quercetin contained in Tartary buckwheat and their inhibitory effect on a-
glucosidase activity, and also to confirm whether Tartary buckwheat consumption
suppresses the postprandial rise in blood glucose. Onions are rich in flavonoids, mainly
quercetin glycosides, and it is possible that onions also have an inhibitory effect on a-
glucosidase activity with flavonoids as the active component. Given the fact that onions
are consumed after various cooking processes, it was decided to study the changes in
flavonoid content and the strength of a-glucosidase inhibitory activity in raw and

variously cooked onions.

Research Methods, Results and Discussion
At first, dry solid matter extracted from boiled Tartary buckwheat noodles using 70%

methanol as the solvent was found to have a-glucosidase inhibitory activity. Fractions

obtained with silica gel chromatography that were rich in rutin and quercetin showed
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remarkable a-glucosidase inhibitory activity. This suggests that rutin and quercetin are
involved in the a-glucosidase inhibitory activity of the dried extract of boiled Tartary
buckwheat noodles. Comparison of the changes in blood glucose levels after the ingestion
of two different types of boiled buckwheat noodles (Tartary buckwheat and common
buckwheat, respectively) showed that the increase in blood glucose level after the
ingestion of Tartary buckwheat noodles and rice was significantly lower than when
common buckwheat and rice were consumed. This indicated that boiled Tartary
buckwheat noodles have a suppressive effect on postprandial blood glucose elevation. The
mechanism of action is assumed to be an inhibitory effect of rutin and quercetin contained
in the boiled Tartary buckwheat noodles on a-glucosidase activity in the gastrointestinal
tract, thereby inhibiting the digestion of carbohydrates contained in the consumed food
sample and absorption in the intestine, thus suppressing the rise in the blood sugar level.
Since rutin contained in Tartary buckwheat is degraded by rutinase to produce quercetin,
the site of action of rutin's inhibition of a-glucosidase activity is also that of quercetin, and
the presence of quercetin above a certain amount is considered important to exert an
inhibitory effect on blood sugar elevation.

Next, strong a-glucosidase inhibitory activity was confirmed with multiple silica gel
column chromatography fractions of onion extract obtained using 70% ethanol. HPLC
analysis of the fractions with particularly strong inhibitory activity revealed the presence
of quercetin-3, 4’-diglucoside and quercetin-4-0-B-glucoside, suggesting their
involvement in a-glucosidase inhibitory activity. Regarding the effect of various cooking
techniques on a-glucosidase inhibitory activity, no significant change in the a-glucosidase
inhibitory activity of onions was observed when cooked by such methods as microwave
heating and frying, but the quercetin-3,4-diglucoside and quercetin-4’-O-B-glucoside
content was significantly decreased and the a-glucosidase inhibitory activity significantly
reduced when the onions were soaked in water. This suggests that a decrease in quercetin-
3,4’-diglucoside and quercetin-4'-O-B-glucoside content due to their efflux into water

reduces the a-glucosidase inhibitory activity.

Conclusion

It was suggested that Tartary buckwheat and onions can suppress the postprandial rise
in blood glucose due to the a-glucosidase inhibitory activity of the flavonoids contained in
them. The active component of Tartary buckwheat in particular was shown to be
quercetin. Rutin was also detected as an active component, but the action of rutin is also
ascribed to the quercetin structure portion in rutin. For onions, the involvement of two

quercetin glycosides (quercetin-3,4-diglucoside and quercetin-4-O-B-glucoside) was

suggested.
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