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Abstract In this study, the antioxidant compounds and antioxidant activities of adzuki beans were measured to evaluate
their functional properties and to compare them to Daepung and Tackwang. Proximate compositions and mineral contents
of the various adzuki beans were not significantly different. A high level of dietary fiber (14.81%) was found in Chilbo-
pat. The extraction yields of Daepung and Taekwang were 38.70 and 34.61%, respectively; however the yields of the
various adzuki beans were lower at 13.78-20.76%. The total polyphenol and flavonoid content of the various adzuki beans
were 19.00-34.75 and 12.97-28.95 mg/g, respectively (Daepung: 14.40 and 3.96 mg/g, Taekwang: 10.7 and 2.61 mg/g).
High levels of polyphenols (34.75 mg/g) and flavonoids (28.95 mg/g) were found in Miryang 6. The total anthocyanin and
proanthocyanidin contents of the various adzuki beans ranged from 5.89-23.77 and 1.83-3.29 mg/g, respectively. A high
level of total tocopherol content (7.66 mg/100 g) was found in Yungum-pat. High levels of ABTS radical (2.44 mg TEAC/
mg extract residue) and DPPH radical scavenging activities (4.46 mg TEAC/mg extract residue) were found in Miryang
6. A significant correlation was also noted between free radical scavenging activity and polyphenolic compound content.
The results of this study suggest that notable antioxidant activities in various adzuki beans could have significant health

benefits.
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Table 1. Proximate composition and mineral contents of various beans
— Proximate composition (%) Minerals (ppm)
ample
P Moisture Protein Ash Dietary fiber K Na Ca Mg
DP 9.17+0.43%  34.75£1.77° 1.48+0.14® 0.50£0.11°  245.70+£5.96" 48.47+0.40°  45.78+0.19* 7.48+0.11%
TK 12.68+0.38  31.1640.40° 1.7240.03* 0.48+0.48°  230.72+0.05" 49.76£1.47*  38.38+0.05° 9.11+0.16™
ClJ 13.84+1.18*  20.03£0.49%"  0.91+0.24° 6.78+0.67°  194.78+0.24  18.73£0.23*  25.63+0.66" 4.01+0.36
IB 12.95£1.17  22.69+0.09° 1.08+0.17" 4.014.28>%  179.11£2.49¢  20.29£0.91™  33.68+0.40° 4.30+1.167
KW 11.99+0.47¢  21.72+0.13< 0.97+0.17° 5.04£2.48™  187.69£1.67° 16.85£2.92°  28.04+0.72° 5.61+0.64°
SG 16.41+0.62* 17.44+0.62" 0.95+0.25¢ 2.51£1.50  188.72+1.01°  18.48+0.32™  28.30+0.04 9.56+1.81
JW 12.10+0.30¢ 19.63+1.33°% 0.63£0.16° 1.56£0.06%  180.67+3.22%  20.08+0.06™  24.24+0.16' 4.88+0.44°"
CB 14.67+0.46° 18.56+0.88" 0.82+0.09° 14.81£1.32*  170.44+027"  18.25+0.22™  26.80+0.21% 4.62+0.05
YG 13.58+£0.74™¢  17.91£0.49%" 0.70+0.01° 5.66+0.88™  184.93£0.22°  18.60+£0.30™  29.55+0.32% 6.52+2.80%"
KS 12.27+£0.78%  20.09+1.02%"  0.64+0.18° 5.54£0.22%  197.78+0.32¢  18.49+0.35*  28.70+0.08  11.71+£2.32°
MY 6 12.19£0.78  20.84+0.04% 0.76+0.20° 3.80£0.55™* 199.05+0.77¢ 21.13+£3.72"  27.80+0.65" 19.36+1.87°
MY 8 12.61£0.33  23.13+0.18° 0.89+0.18° 1.37+0.07%  205.40+4.53°  20.30£0.03™  29.79+0.40°  23.70+0.09°

YDP: Daepung, TK: Taekwang, CJ: Chungju-pat, JB: Jungbu-pat, KW: Kyungwon-pat, SG: Saegil-pat, JW: Joongwon-pat, CB: Chilbo-pat, YG:

Yungum-pat, KS: Kumsil-pat, MY 6: Miryang 6, MY 8: Miryang 8.
PEach value is meantSD (n=3).

»Values with different superscripts are significantly different at p<0.05 by Duncan's multiple ranged test (row).
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Table 2. Extraction yields and Antioxidant compounds of the methanolic extracts from various beans

Antioxidant compounds (mg standard equivalents/g sample)

Sample" Yield (%) - - —
Polyphenol Flavonoid Anthocyanin Proanthocyanidin
Dp 34.61£1.572% 14.40+0.69 3.96+1.362 1.27+0.51" 0.29+0.04°
TK 38.70+1.75* 10.73+0.99* 2.61x1.16" 1.75+£0.28¢ 0.28+0.11°
CclJ 17.68+0.80° 22.56+0.77¢ 17.45+1.01¢ 6.67+0.38° 2.86%0.17®
JB 13.78+0.62° 23.97+0.39 18.27+0.21¢ 6.29+0.08° 3.29+0.04*
KwW 17.27+0.78° 20.63+0.32" 15.86+0.62° 6.99+0.27° 2.40+0.29™¢
SG 16.78+0.76° 28.01+0.77° 21.37+0.18° 6.57£0.12°% 3.28+1.03*
w 18.59+0.84% 30.84+0.20° 24.77+0.09° 9.38+0.16° 2.63£0.17%
CB 20.76+0.94° 30.61+0.22° 18.54+0.72¢ 23.77+0.60" 2.77+0.06®
YG 18.25+0.83¢ 25.74+0.43¢ 20.27+0.66° 6.87+0.14 2.90+0.05®
KS 20.33+0.92 19.00+0.18 12.97+0.16 6.49+0.57* 1.83+0.07¢
MY 6 17.17+0.78° 34.75+0.32* 28.95+0.92* 5.89+0.41° 2.43+0.39>¢
MY 8 20.16+£0.91% 27.08+0.30° 18.16+0.40° 6.03+0.09° 2.10+0.04%
See the table 1.
PEach value is mean+SD (n=3).
dValues with different superscripts are significantly different at p<0.05 by Duncan's multiple ranged test.
Table 3. Tocopherol content in the methanolic extracts from various beans”
Sample? o-T9 B-T y-T 8T Total
DP 1.58+0.129 0.03+0.01° 11.85+1.10° 5.35+0.52* 18.80+1.74*
TK 1.49£0.15° ND? 9.93+0.40° 3.93+0.15° 15.3540.70°
CJ 0.0620.00° ND 1.64+0.27 4.21+0.95™ 5.90+1.22¢
JB 0.05+0.00° ND 1.86+0.13% 3.80+0.29° 5.714+0.42¢
Kw 0.10£0.03° 2.77+0.36° ND 3.934+0.54° 6.800.93%
SG 0.06+0.01° ND 1.63+0.10¢ 4.08+0.11° 5.77+0.22¢
w 0.05+0.01° ND 1.71£0.21 4.29+0.14" 6.05+0.35%
CB 0.06+0.02° ND 2.17+0.12% 4.3240.07™ 6.55+0.21
YG 0.06+0.00° ND 2424021 5.19+0.15% 7.66+0.35¢
KS 0.0440.00° ND 2.36+0.01 3.84+0.11° 6.2440.12%
MY 6 0.06+0.01° ND 2.57+0.34% 4.49+0.66™ 7.12+1.02¢
MY 8 0.05+0.01° ND 2.62+0.14¢ 3.68+0.21° 6.36+0.34%

YMean of duplicate determinations expressed as mg per 100 g of sample.

ISee the table 1.
ICorresponding tocopherols (T).
“Each value is meantSD (n=3).

»Any means in the same column followed by the same letter are not significantly (p<0.05) different by Duncan's multiple range test.

9Not detected.
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Fig. 1. ABTS and DPPH radical scavenging activities of methanolic extracts from various beans. "Values with different superscripts are
significantly different at p<0.05 by Duncan’s multiple ranged test. ?See the Table 1.
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Table 4. Correlation coefficients among extraction yield, total polyphenol, flavonoid, anthocyanin, proanthocyanidin and tocopherol
contents, ABTS and DPPH radical scavenging activities of methanolic extract from adzuki beans

Factor Yield Polyphenol ~ Flavonoid  Anthocyanin Proant(?i(r)]cyam- Tocopherol ABTS DPPH
Yield 1.0000 -0.7378%*  -0.8428%** -0.3594 -0.9422%**  0.9267**%*  -0.7831** -0.7577**
Polyphenol - 1.0000 0.9532%** -0.5472% 0.7459%* -0.7080%** 0.4867 0.9651***
Flavonoid - - 1.0000 0.3811 0.8193** -0.7961%* 0.6435* 0.9287***
Anthocyanin - - - 1.0000 0.4749 -0.4682 0.0271 0.5966*
Proanthocyanidin - - - - 1.0000 -0.8994***  (.7599** 0.7532%*
Tocopherol - - - - - 1.0000 -0.5794* -0.7708**
ABTS - - - - - - 1.0000 0.4361
DPPH - - - - - - 1.0000

D%p<0.05, **p<0.01, ***p<0.001
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