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Total Polyphenol and Rutin Contents, and Antioxidant Capacity of Native Kugino-zairai Buckwheat
Cultivated in Kumamoto-Aso Area: Comparison with Rutin-rich SunRutin and Commercial
Kitawase-soba Cultivars
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[Abstract]

This study is a part of the innovative restoring project from the Kumamoto earthquake to produce local branded
products. We investigated the total polyphenol, flavonoid and rutin contents, and antioxidant capacity of native
Kugino-zairai buckwheat cultivated at Kumamoto-Aso area in 2017.  Amounts of total polyphenol and total flavonoid
in 1 g of the native buckwheat dried powder were 6.99 mg and 1.73 mg, respectively. The values were almost
comparable to those of rutin-rich cultivar SunRutin harvested in the same area and commercial Kitawase-soba from
Hokkaido. Rutin content of the native buckwheat was 0.181 mg/g dried powder, and it was lower than the others.
However, trolox-equivalent antioxidant capacity of the native buckwheat showed 1.04 umol TE/g dried powder and it
was comparable to the others.
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Table 1. Amounts of total polyphenol and flavonoid in native
Kugino-zairai, SunRutin, and Kitawase buckwheat cultivars

Amount (mg per g of
dried powder)
Buckwheat Origin (cultivated  Polyphenol  Flavonoid
and harvested) (CAE) (RE)
Kugino-zairai Kumamoto-Aso  6.99+0.36*  1.73+0.16°
SunRutin Kumamoto-Aso ~ 7.29+0.772  1.79+0.04%
Kitawase Hokkaido 8.20£146°  2.11+0.23°

Data shown represent mean + S.D. from four experiments.  Values
not sharing a common superscript letter are considered significantly
different at P < 0.05, using the Scheffe’s multiple comparison and
ANOVA. CAE; chlorogenic acid equivalent, RE; rutin equivalent.
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Figure 1. HPLC chromatograms of rutin in native
Kugino-zairai (A), SunRutin (B), and Kitawase buckwheat
cultivars (C). The figure represents data from three independent
repetitions. In parallel, authentic rutin standard was analyzed for
calibration curve.
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Table 2. Amount of rutin in native Kugino-zairai, SunRutin,
and Kitawase buckwheat cultivars

Buckwheat Rutin (mg per g of dried powder)
Kugino-zairai 0.181+0.0122

SunRutin 0.419+0.013°

Kitawase 0.294+0.014°

Data shown represent mean + S.D. from three analyses in HPLC.
Values not sharing a common superscript letter are considered
significantly different at P < 0.05, using the Scheffe’s multiple
comparison and ANOVA. CAE; chlorogenic acid equivalent, RE;
rutin equivalent.
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Table 3. Trolox equivalent antioxidant capacity (TEAC) of
native Kugino-zairai, SunRutin, and Kitawase buckwheat
cultivars

Buckwheat TEAC (umol TE per g of dried powder)
Kugino-zairai 1.04+0.022

SunRutin 0.942+0.015°

Kitawase 1.22+0.05°

Data shown represent mean + S.D. from four experiments.  Values
not sharing a common superscript letter are considered significantly
different at P < 0.05, using the Scheffe’s multiple comparison and
ANOVA. DPPH radical scavenging assay was performed to obtain
TEAC values with trolox as the standard sample.
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