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This study compared the quality and antioxidant characteristics of fermented beverages made
from adzuki beans (Vigna angularis var. nipponensis) derived from different breeding lines and
had been fermented for varying lengths of time. Overall, the brix degrees of adzuki bean
fermented beverages increased with fermentation time. There were significant differences in
turbidity, L-, a-, and b-values among the treatment groups (»p<0.05). The total polyphenol and
flavonoid contents were high in Miryang 20 (MY20) after fermentation for 24 hours, MY 10 after
48 hours, and MY2 after 72 hours. DPPH radical scavenging activities in samples fermented for
24, 48, and 72 hours were 0.09-1.42, 0.23-1.74, and 0.15-1.75 mg TE/mL per sample, respectively.
ABTS radical scavenging activities were 0.09-4.74-8.50, 3.87-9.96, and 3.42-8.3 mg TE/mL per
sample, respectively. Finally, the results showed that it is possible to manufacture adzuki bean
fermented beverages with enhanced functionality, and sensory quality.

Keywords: Adzuki bean (Vigna angularis var. nipponensis), Antioxidant characteristic, Fermented
beverage, Quality characteristic
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AHSE & Y2350 ZUSH A

AzH B e g2 g = adYd T A|(Master-2T, Atago Co., Ltd., Tokyo, Japan) = 750 °Bx 2 IA|6FS]
O, /%= Ryu et al. (2008)2] ¥ o] wh2} UV/Visible Spectrophotometer(Cary 3E, Varian Inc., Palo Alto, CA,
USA)E ]850 600 nmollA] Tt s S0kt M= A2HA|(CM-3500d, Minolta, Tokyo, Japan)E -85}
o FHUTE LeRfE Liklightness), A2 ArE YehfE= agl(redness), L0 AT S LR bk
(vellowness) 2= LFERH %L H(Bae et al., 2001), Ot ARG 3= WO] LE12-98.9, agh> — 0.1, b3 - 0.36°]

a9 viE oletE o5 9 radical 2AEHY 42 floto] B U RS =E 0.45 um syringe filter(Millipore,
Billerica, MA, USA)Z {7}5}1e] - 20°C WYaalofl ByolaA B8 Alg 2 AFgstct B agmo| st & &
2]z 2F2 Folin-Ciocalteu phenol reagent”} S5=2] Z2]wli=4] 2letael oo eheld 23t EeHd HA o
2 ISk A2 |2 BA5 It Dewanto et al., 2002). A& 50 uLofl 2% Na,CO; -89 1 mLE 7I9t & 387+
HFx|5}o] 50% Folin-Ciocalteu reagent(Sigma-Aldrich, St. Louis, MO, USA) 50 uLE 7}SI3it} 302 &, Hhgol 9]
S35 = 750 nmofl A SSERA, BEEHQ gallic acid(Sigma-Aldrich) S ARES1] HFAlS 28I, Al
& mL% ug gallic acid equivalent(GAE, dry basis)% WERH AT} & Z2tH o] = 32 Dewanto et al. (2002)2]
"o whet A& 250 puLoll 554 1 mL2} 5% NaNO, 75 uLE 71RF ok, 55 %10% AICL  6H,0 150 uLE 7}
5] 6 BFA5EL 1 N'NaOH 500 pL-E 715ttt 112 9, ¥k 0] ST 718 510 nmol| X S4s19tt. 2524
1 (+)-catechin(Sigma-Aldrich) & AF85t] S 2o, A& mL% pg catechin equivalent(CE, dry basis)

= LERH I

T WS320| DPPH U ABTS radical 27{2Hd 2

o arg-2gof tigt radical 271842 DPPH(1,1-diphenyl-2-picrylhydrazyl, Sigma-Aldrich) 2! ABTS(2,2'-
azino-bis-3-ethylbenzo-thiazoline-6-sulfonic acid, Sigma-Aldrich) radical A7E4-2 ZA5IATHChoi et al.,
2006). DPPH radical £718/d-2 0.2 mM DPPH-89(99.9% ethanol°]l -85f)) 0.8 mLef| A|& 0.2 mLE 718 &
520 nmol|A] Ass] 308 ol FEE A4S Z45H3th ABTS radical 27842 ABTS 7.4 mM 1} potassium
persulphate 2.6 mM- S} 32t f4xof 'WRsto] ABTS ol2-& /dAX1 § o805 735 nmollA S35 4ol
1.4-1.57} E =5 & S3A15 £ =3.6x10* M 'em ™) & o 8-5to] Hlek& 2 345130t 514158 ABTS-89 1 mLof| A]
250 uLE 7ote] Sg=0] sk 4S5 30+ Foll 57513t DPPH % ABTS radical ©] A4 E/d-2 A= 100
mL% mg TE(Trolox equivalent antioxidant capacity)= E&d 5}t

S
LE dloJE+= 338] HHE SH513).0H, FAEA-2 SAS version 9.2(statistical analysis system, SAS Institute,
Cary, NC, USA) program= ©|-85}o] 7 7 9] W3} EFHZE AFESH! Duncan's multiple range testS ©|

golol folS BT
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Table 1. The brix degree and turbidity of adzuki bean fermented beverages for each fermentation time and breeding
line

Sample” Brix degree (°Bx) Turbidity (OD at 600 nm)
24 hrs 48 hrs 72 hrs 24 hrs 48 hrs 72 hrs
MY1 1.9£0.12°%  23+01%®  21+00% 0262+£00127 0493+0.010¢  0.648 £ 0.009 ™
MY2 1.8£0.0°  17+0.1*" 1.9+£0.1°®  0360+0.011°  0.454+0.013°® 0291 +0.008 &
MY3 1.7£00%  19+01°®  17+01" 0269+0.0039  0.566+0.015°  0.545+0.004 *
MY4 1.7400%  19+01®  1.9+0.1® 0200+0.001™ 0436+0.021 %  0.197 +0.005 "
MY5 14+0.1% 1.7+0.0 * 1.6£027  0.186+£0.006™  0.290+0.005%  0.297+0.008 "
MY6 1.8+0.1 %% 17+00%* 19+0.1%  0253+£0.008% 0.324+0.0099  0.339+0.008
MY7 1.6+£0.11 1.8+0.11 1.7£0.1"  0240+0.006 %  0.469+0.009 *"  0.689 +0.019 >
MY8 17401 19+0.1%  20+00%® 0294+0.0108% 0219+£0.003"'  0.518+0.002 %
MY9 1.8+0.1% 15+0.1" 1.6£0.1°  0263+0.0045  0.540+£0.008 ¢  0.567 +0.007 “*
MY10 174018 16+01Fk 19+0.1"%  0456+0.039°  0.168+£0.002™  0.255+0.008 &
MY11 1.7£00%  23+00° 21+£0.1%  0215+£0.001"  0256+0.003%  0.712+0.006 *
MY 12 1.8+0.1°% 20+00¢ 22401 052240012 0.440+0.002 ®  0.755+0.044 >
MY13 1.8+0.1%%  20+01%  21+01% 0428+0.006°  0.450+0.009 °®  0.396 + 0.006
MY 14 1.8+0.1% 18+0.11 1.8+0.1 ¢  0377+£0.005°  0.575+£0.003°  0.728 +0.008 >
MY15 1.6+0.1 "1 1.8+0.0 M 214+0.1% 0307+0.002¢  0.566+0.004°  0.689 +0.003 >
MY16 20+0.1° 1.8£00"  22+0.1™ 0336+0.019°  0.659+0.085°  0.667 +0.008 ™
MY17 1.6+0.1" 1.7£00%  23+0.1™ 0282+0.001" 0.559+0.017°¢ 0.872+0.015®
MY18 174018 21400° 23+£0.1°  0412+0.008¢  0.942+0.051*  0.993+0.027 *
MY19 2.1+0.1° 20+0.0¢ 21+0.1%  0.151+0.000"  0.192+£0.002™  0.267+0.002 &
MY20 1.84+0.1%8  19+01%  21+01% 0263+0.0047 0349+0.012"  0.345+0.004 ¢
MY21 19+01%  24+00° 25+£0.1%  0259+0.0037  0307+0.0027  0.581+0.530 °*
MY22 1.6+0.1" 20£01%  21+01 0331+£0.002°  0420+£0.0058  0.806+ 0.345 **
MY23 17401 19+0.1%  22+01% 0309+0.011¢  0478+0.004 % 0.876+0.010 ®
MY24 1.5+0.17 1.8+£0.1%  22+0.1™ 0266+0.0117  0369+0.010"  0.393+0.008
cIp 1.7£01% 18+00"  20+00%® 0431+0.008°  0348+0.004"™  0.551+0.031 %
Mean+SD  1.7+0.1 1.9+0.2 2.0+02 0.307 +0.091 0.435 +0.168 0.559 + 0.223

Y MY 1-24: Vigna angularis var. nipponensis cv. Miryang 124, CIP: Chungju-pat.

? Each value is mean + SD (n=3x3).

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.



98 - Journal of Agricultural, Life and Environmental Sciences Vol. 29, No. 2, 2017

S(MY21, 1.9°Bx) E3H =2 s e}

2 FEE Btk (p<0.05). 'U& 48

aﬂ;z(p<o.05) Yok SMY 1S}

kO of

RiZ o

1.5°Bx&2

.
alo
= O

8AIZtol=
oH13(MYI11)

HhH 2ok 5 (MY5)= 1.4°Bx 2 T A5
215(MY21)7}2.4°Bx 2 THE A5
F3H2.3°Bx 2
Holoh Ta 124l 921 9(MY21)7F2.5°Bx = TR Alsl Hlsh

L0t}

i O

of u]s) el oz v
of 18
2 Lhehiglon], Mo sMyoy

o Lo g

felHoR woko

H(p<0.05), ‘?—JOJSE(MYS)Q} R T(MY9)7H 1.6°Bx & -F-2]A 0 2 LFo e = | th(p<0.05).

A= W alg.2 3 o] Bl = Table 17} ZHo] AR 80l 0] 2jo| 2
AlZtoll = ek 2 5(MY12)710.255 2 TR Alsof vla] G H o=

c

m

Tk A
=9
(MY8)7}7}

F

Az vl G020 2 Uk Wk 1 3(MY11) 302158
19F18S(MY18)7} 0.942% thHE A%
710.168 2 0.2192 F-o]4 0 = ko g}

olo
3T AA—

1o et

AT T

Holz

710 2 LFEPGTHp<0.05). T 24
H(p<0.05), Y55 (MY5)7}10.186.02
S YEPHATHp<0.05). & 48A17F
of| 5} G207 =9Fo W (p<0.05), WH0S(MY10)2} UULT

= e 2tk (p<0.05). Ba 72417 ol = DoF18 S(MY18)7}

Table 2. The chromaticity (L-, a- and b-value) of adzuki bean fermented beverages for each fermentation time and

breeding line
Sample? L-value a-value b-value
24 hrs 48 hrs 72 hrs 24 hrs 48 hrs 72 hrs 24 hrs 48 hrs 72 hrs

MYl 32.69+0.012 ™36.14+0.05 T 33.69+0.08 " 2.10£0.01 % 0.06+0.02 7 0.28+0.01 * 626+0.03 * 573+ 0.02 F 3.79+0.05 *
MY2 34.80+0.02 ¢ 33.82+0.05' 3344+008 "* 0.92+0.00 T 1.43+0.01 & 0.31+0.00 *F627+0.04 * 631+0.04 © 428+0.05 ¢
MY3 3246+0.017 3274+032° 3378+010 "% 2.82+0.01 * 1.26+0.06° 030+0.01 " 659+0.01 < 621+027 ¥3.53+0.04 ¥
MY4 33.45+0.01 " 33.59+0.14 ™ 33.04+£003 % 1.78+0.01 ® 1.38+0.02" 0.29+0.01 ¢ 7.09+0.03 ° 7.03+0.06 ¢ 4.06+0.06 &
MY5 3423+0.02 ¢ 33.04+0.01 " 3339+003 % 2.10+0.01 ®* 1.97+£0.01 © 025+0.00 ® 736001 * 7.11+£0.02 ¢ 349+0.01 ©
MY6 33.53+0.01 " 32.71+0.01 ° 33.99+006 # 1.96+0.01 ¢ 1.93+0.01 © -0.18+0.01 © 628+0.05 " 596+0.03 " 410+0.02 &
MY7 35.66+0.02° 37.03+£0.03 ¢ 3332003 % 090+£0.017 -052+£001 " 0.55+0.01° 645+0.02 * 558+0.03F 3.70+0.02 *
MY$ 32.44+0.007 32.76+0.03 ° 3340011 % 2.60+0.00° 230+0.03° 033+£0.01 ® 627002 < 7.36+£0.02 ° 3.92+003 "
MY9 33.60+0.01 £ 3539+ 0.06 " 3437+002 ¥ 1.85+0.01 “®0.32+0.01 ™ 0.36+0.00 © 627+0.01 * 576+0.03 " 3.77+0.01 *
MY10  34.64+0.01 ¢ 32.37+0.02° 3439+009 ¥ 1.21+0.00 " 226+0.02° 034+0.01 *“ 634+003 ¢ 630+003 " 417003 &
MYIl  33.94£0.01 % 36.16+0.13 F 3515005 " 1.94+0.01 ¥ 0.73£0.01 * -0.19£0.01 ' 677+0.02 ¢ 618001 & 329+0.04 ™™
MYI2  35.89+0.03 ® 36.95+0.04 ¢ 3419+006 9 0.76+0.01 * 0.04+0.01 * 0.05+0.01 " 532001 % 532+0.02 * 3.50+0.06 *
MYI13  3624+0.01° 33.74+0.06"' 3484002 ° 057+0.01 * 1.90+0.03 © -0.19+£0.00 " 606+0.02 % 596+0.02 " 320+0.01 ™
MY14  33.62+0.01 ® 3636+0.02 ° 3432004 ® 1,77+0.01 ® 0.12£0.01 ° 0.19+0.01 & 575+0.03 " 526+0.03 * 3.63+0.03 *
MYI5  33.56+0.01 " 3544+0.05" 3607007 * 242+0.00 * 0.30+0.01 ™ -043+0.01 * 602+0.02 ¢ 573+0.01 ' 3.73+0.02 *
MY16  34.20+0.02 3589+ 0.01 & 3481001 ® 1.23+£0.01 " -050+£001 " 0.67+0.01 * 637002 *© 6.00+£0.02 " 6.57+0.06 °
MY17  32.90+0.91 % 37.21+0.03 ° 3540248 “© 2.02+0.07  0.64+£0.01" 028+0.25 561038 " 4.67+0.04 "422+0.77 ¢
MY18  32.59+046 7 37.54+0.02° 3478+005 ® 2.27+0.16 “ 2.19+£0.01 ¢ 0.67+0.01 * 576+026" 7.56+0.02 * 6.06+0.06 °
MY19  34.48+0.00 © 3557+0.01 " 3698+005* -021+£000" -022+£001 % -049+0.02"% 523+001* 6.77+001 © 479+0.03 *
MY20  34.60+0.14 ¢ 32.72+0.02 ° 3648+0.04 ® 0.56+0.65*% 2.36+0.01 * -0.03+0.01 " 539+041 % 6.03+0.02 " 434+0.05
MY2l  33.98+0.01 " 3428+0.05% 3598+0.05 > 1.69+0.02¢ 1.08+0.017 0.84+0.01° 581+004" 722+0.03 ° 525+0.04
MY22  3532+0.02° 34.51+0.037 34894009 °® 0.96+0.01 7 1.09+£0.017 0.70+0.01° 563+003 "™ 6.14+0.02 & 645+0.13
MY23  36.09+0.03* 38.61+0.05* 37.12+0.10* -027+001" 0.16+£0.01 " 0.40+0.02 ¢ 547+003 % 490+001"' 4.60+0.03 <
MY24  36.06+0.05° 3543+0.02" 3639003 ®© 1.15+£0.00 ™ -023+£0.01 9 -035+0017 473£003' 6.00+£0.02 " 502+0.02

cIp 36.03+0.04 * 3552+0.03 " 3432002 ¥ 1,16+ 0.01 ™ 129+0.01 " 015001 473+£002' 469+003 3.76+003 *

Mean + SD 3428+123 3502178 3474+119  145+081 093£095 019036 599+065 607+079 429+094

D See the Table 1.
? Each value is mean + SD (n=3x3).
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.
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0.99302 ThE AF Hlal 72202 EomH(p<0.05), P42MY4)2t BH102(MY10)7F 242} 0.197 &
0.255% F2]7 0 & Ltth(p<0.05).

ARHAIE -85t AsE ¥ Ea5RE | L-value(F ), a-value(F ) Bl b-value(FHx) 2ha St A3t
Table 22} o] AFE =R 22421 2}o]5 HYERAJTHp<0.05). HEo] 7% 2ha 2441710 MFI33(MY13), B
235(MY23), D43 (MY24) D ZF(CIP)°] 212} 36.24, 36.09, 36.06 X 36.03. 0.8 T2 AlEof| H]sf 72
02 =2 YEE HYOoH(p<0.05), A3S(MY3)2t HURT(MYS) 7 22} 32.46 E 32.44 2 THE A5 o] Hl5]
o] 0 & LIth(p<0.05). A 48417 o= o3 3(MY23) 7} 38.61 2 3212 0 2 =9Fom(p<0.05), A0
(MY10)7}32.372 Woteh 9ha 72417 1= e 9 5(MY19)2F o3 3 (MY23) 71 212 36.98 X 37.122 G-
0 7 =9Fom(p<0.05), BT (MY4)7}33.04% th2 A5l v]5) -§-2]2 0 &2 YRlth(p<0.05). 2o 79t
[ 24471l W E(MY3)7F2.822 T2 AlEel Hlel fold o= w2 35 UEU O™ (p<0.05), BH192
(MY19)9} L3 3(MY23)7F2H2F —0.21 E - 0.272 U2 A5 B]5) 2] 0 2 Uith(p<0.05). Ta 4847t
of = EAR0T(MY20)7}F2.36 02 -F-2]A 0 & =90 H(p<0.05), WHF165(MY16)7} —0.50 0.2 ket ¥ha 72
A7t =R 1 3(MY21)7H0.84 2 502 © & =9F 0 1(p<(0.05), WF19T(MY19)7} — 0.49 =2 TFE AlEof| H|5|
o]0 2 YOItHp<0.05). FAE0] Z9- 24417 o] PS5 T(MYS5)7}7.36. 02 THE Al ol Hle] Fojdo=2
EWOH(p<0.05), BL24T(MY24)2}t FFE(CIP)O] 212} 4.73 E 4.73 0 2 ThE AlFof| H]sf| 28 02 okt
(p<0.05). BHq 48417 o= HOFI8 T(MY 18)7} 7.56 0 & -G-2]2] © & =9k 0 1(p<0.05), WX 7E(MY17)2} 55
(CIP)o] Z¥Z} 4.67 Y 4.692 I3tk Ha 72417 o= W16 3(MY16)2} W22 5 (MY22)7H 2421 6.57 H 6.452
HolA 0 & =910 m(p<0.05), DHI3E(MY13)7}3.20 02 Tk AlSo] H]af F-2]4 0 2 IIthp<0.05).
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ARl e 2E=o Qe Hed shkeEe udet Fx20k AR 7Y, Hied ShekEel phenolic
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AFH(Rice-Evans etal., 1997). =g ofeta2 HF=olghaEo] slo| =547|(-0H)7H 2ot sietas dae 22
= 4ol IE A DNA, Al 27d Thild Bl §40] &4

o
A ot Et F sl SIS Aot @A E2 AEigAel S7MHAL Hals Y ltk(Kaur and

0

Kapoor, 2002; Machowetz et al., 2007). Al'SE - A5 A0 Foto] Wag=E Aot W aA|Ttof o=
ZF ZlE Y SR o] & AR O] SRS A 23} Table 31t 2o A HE Fo& Q1 2folE Hol=Z1 02 1}

EPATHp<0.05). T 24417l HR0S5MY20)014 5 Sl 9 SepHicol= o] 2k} 435.68 pg
GAE/mL sample ¥ 38.69 ng CE/mL sample 2 2|4 0 2 =2 9Fak8 LERH X 11(p<0.05), ' a 48 A7 ol = U
102(MY10)°l14 ZF2}413.40 ug GAE/mL sample @ 41.21 pg CE/mL sample, & 7247 o= o2 5(MY2)°l|
A Z¥2} 342.14 ng GAE/mL sample & 35.94 ug CE/mL sample 2 TF= Al'go] H]s| fo]8 o2 =2 3
9Ickp<0.05).

AEE T W52 20| radical A7EA

A S Al Aol ot W3R E Alxotal WA Aol W radical 2SS 7l 4] ascorbic
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acid, tocophenol, polyhydroxy a&2tethaE, |

220) AR gobs e 53T ) AHgH T
=7} Akl Sl oAl 210 7]

‘l__—_

o

11 )= DPPH radical

= ofgl 5o ofa B

o] P2 Zpajo] Sl © 24 AR}
27184 H(Nieva et al., 2000)7} ABTS radical &] S8
slo] 7jEEl ABTS radical 27124 H(Kim et al., 2009)S B=229]

Trolox2} H] 151 mg TE(Trolox equivalent antioxidant capacity)/mL sampleZ WERH Z 3} Table 42} Zo] LE}

Wt} DPPH radical A7E4-2

o

sample = Al'5E=Z 52421 2fol&

9hg 24, 48 W 72417400 ZF2F0.09 - 1.42, 0.23 - 1.74 2 0.15 - 1.75 mg TE/mL
Hol= 71 0 2 UePGTH(p<0.05). B 24, 48 © 7241710 eh 3(MY2)= 2+

Table 3. The total polyphenol and flavonoid contents of adzuki bean fermented beverages for each fermentation time
and breeding line

Total polyphenol contents

Total flavonoid contents

Sample" (ug GAE/mL sample) (ug CE/mL sample)
24 hrs 48 hrs 72 hrs 24 hrs 48 hrs 72 hrs

MYl  26627+3.922Y  260.83+2958  252.64+3.87° 2836+032° 2832+0.07% 2841+0.01%
MY2 282.51+3.24  38640+228°  342.14+3.14% 33.61+0.10° 38.05+0.05° 3594+032°
MY3 196.91+4.437  29228+392°¢  31259+575° 2498+0.15" 2580+0.62' 29.10+0.34
MY4 16728 +1.73"  310.72+233¢ 19650339 "™ 2435+0.147 31.71+1.28° 30.79+1.99°
MY5 149.16+2.97™  266.74+424"™ 20334+6257 26.03+033% 28.62+021% 29.55+0.39°
MY6 176.67+£0.76 ¥ 268.65+734"  20539+151" 23.10+£028" 27.54+£028" 26.17+0.15%"
MY7 214.45+1.93"  183.50+584%  154.85+1.92°7 27.41+022° 23.71+0.11™ 22.65+0.15"
MYS8 201.39+£2.71* 31811106 20419+ 1.157 29.04+020° 26.80+0.11% 23.91+043%*
MY9 236.46+:1.99¢  181.36+7.128  160.32+0.66 ° 25.09+125" 2240+0.01" 23.63=0.11%
MY10 177.11+£2.34 % 413.40+123°  19540+3.79™ 23.09+0.04* 4121+£044° 2321+1.04"
MY11 25445+593 "  31228+205¢ 27451+528° 33.88+040° 3826+0.00° 3595+0.28°
MYI2  27575+6.11% 197.97+1.807  176.13+231" 2842+0.16° 23.71+0.15™ 23.71+0.13*
MYI13  296.16+3.59"  183.54+2.18%  191.53+1.98™ 3028+020¢ 23.13+£0.14™ 24.05+0.24 1
MY14  233.60+4.49%  22990+235°  232.66+2.01 %" 2832+0.16° 25.61+0.14" 2681+021"%
MY15  232.65+4.80°% 237.94+453"  19350+0.76™ 29.01+0.11° 26.14+£0.10' 25.78+0.57 "
MY16  181.11+£3.96% 29838+6.49°  245.13+2.18" 2586+0.09¢ 27.98+0.03" 27.65+0.02°¢
MY17  21596+545"  26521+6.07% 25871+0.98¢ 31.93+052° 33.96+037¢ 36.18+0.03°
MY18 195.69+8.857  273.93+847" 22982+1.78" 19.04+0.17' 21.68+0.13° 21.16+0.08™
MYI19  20927+040"  170.85+4.98™ 200.03+3.19 ™ 2632+0.08¢ 23.16+0.16™ 26.96+0.30
MY20  435.68+6.90°  367.56+10.1°  199.44+ 184" 3869+039° 3729+030° 2636+0.10¢"
MY21 203.52+4.60 7  26726+103% 201.08+2.87 % 2561+0.01 % 33.76+020¢ 29.81+042°
MY22  19435+4.927  167.80+545™  181.02+1.32" 24.88+038% 23.51+0.12™ 24.80+0.10"
MY23  18291+19.5%  17499+3.03 8™ 192.11+4.57™ 19.52+023" 21.63+0.71° 20.11+0.00 "
MY24  268.64+428° 24544+1.66" 17828+1.78" 31.01+1.95¢ 26.99+037% 23.01+0.11"

cIp 25428+3.03"  27091+427% 23681+141% 2810+0.06 29.39+0.00° 2737+0.19°

Mean+SD 231.69+59.55  261.84+67.61  216.72+44.86  27.44+439  2841+570  26.92+437

D See the Table 1.
? Each value is mean + SD (n=3x3).
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.
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7+1.28,1.74 ¥ 1.75 mg TE/mL sample, WA E(MY8)+= 22} 1.42, 1.38 E 1.09 mg TE/mL sample 2 & 7]7to]|
w20 84S B It} ABTS radical AAEA-2 94 24, 48 W 72417 o] 2421 4.74 - 8.50,3.87 - 9.96 B 3.42 -
8.34 mg TE/mL sample 2 A2 -F-0]2Q1 ol & Holi= 21 0 & UEPIT(p<0.05). YR 7|7to] et I 244
o= 1o 5(MY2)2t W8I (MYS) 71212} 8.33 & 8.50 mg TE/mL sample & =2 S-S H Gl o m, Hhg 484]
Zholl= WeF 02(MY10), FI8T(MY18), We15(MY21) ¥ Wekh o(MY2)7t 22} 9.96, 8.85, 8.83 & 8.00
mg TE/mL sample, ‘W& 72417 o= BF182(MY18)2F W2 (MY2)7t 242t 8.34 € 7.61 mg TE/mL sample 2

Table 4. The DPPH and ABTS radical scavenging activities of adzuki bean fermented beverages for each fermentation
time and breeding line

DPPH radical scavenging activity ABTS radical scavenging activity

Sample” (mg TE/mL sample) (mg TE/mL sample)
24 hrs 48 hrs 72 hrs 24 hrs 48 hrs 72 hrs

MY1 1.37£0.087*  1.42+0.07° 1.57+0.08° 650030  588+0.07"' 546+0.16 ¢
MY2 1.28 +0.06 ° 1.74 £0.08 * 1.75+0.16 * 8.33+027° 8.00+0.08 © 7.61+0.13°
MY3 046+0.06™  0.40+0.18%* 0.75+£0.08  6.76+027™  6.19+0.008  6.43+0.14¢
MY4 040+0.04™ 0.65+0.03®  0.52+0.07° 548+£027™  658+0.11° 438+0.147
MY5 048+0.06 "™  0.64+0.05°%  057+0.08% 474+021™  561+0.10] 437+0.127
MY6 0.54+0.03™  0.72+0.04°¢ 0.66+0.05  530+029%  586+0.06" 541+0.16 ¢
MY7 0.57+0.01 ™ 036+0.02™ 0.35+0.08 7.15£025%  6.03+£0.04" 3.42+0.09™
MYS8 1.42+0.03 ® 1.38+0.13° 1.09+0.09 © 8.50+0.26*° 6.92+0.10 ¢ 5.03+0.14"
MY9 0.69+0.06 ™  036+0.04™  0.50+0.06' 5.82+0.237 3.97+0.01° 3.75+0.14 !
MY10 0.49+0.05M™  120+0.12°¢ 0.63+£0.07 ¥ 622+027" 9.96 +0.02 4.42+0.037
MY11 0.84+0.07 © 0.99+0.03 ¢ 0.92+0.07 ¢ 7.11£0.19%  6.63+0.14°¢ 6.04+0.12 ¢
MY12 0.80+0.08*  0.51+0.01 1 052+0.04° 6.80+0.08 = 428+0.02"  3.89+0.07
MY13 0.76£0.07 " 041+0.00%  059+0.06 827+0.02"  415+0.05"  5.14=0.10"
MY 14 0.51+0.12M™  0.49+0.08 " 0.69+0.05%  7.51+0.05°¢ 531+0.03 " 5.69+0.07 °
MY 15 0.78+£0.07 " 0.55+0.05™  0.67+0.02%  743+0.08*  523+0.06" 4.80+0.03 "
MY16 045+0.01"™  0.69+0.08 0.65+0.08 "  575+0.08 6.62+0.03 ¢ 5.70+0.05 "
MY17 0.81+0.05 1.01+0.04 ¢ 1.12+£0.09 ¢ 7.10£0.09 %" 6.37+0.03 " 6.93 +0.06
MY18 0.09+0.02 0.23+0.06 ' 0.33+0.03 6.61£0.06"  885+0.04°" 8.34+0.07 ®
MY19 0.59+0.02 "% 037+003™  054+002"  654+0.03® 387+0.10°  4.79+0.09'
MY20 0.67+0.13 ¥ 1.11+0.09 0.60+0.04 & 518+0.05" 506+£0.04™  551+0.11%
MY21 0.60+0.03 & 1.04+0.03 ¢ 0.86+0.04 %  6.86+0.09°  883+0.06°" 6.88+0.12 ¢
MY22 0.50+0.00 ™™ 0.39+0.02* 0.50 +0.06 ' 561+0.08"%  424+0.03"  4.40+0.01"
MY23 0.17+0.01" 0.26+0.08 M 0.15£0.03%  735+0.07  4.18+0.14"  430+0.03'
MY24 0.85+0.02 ¢ 0.61+£0.18 ™  054+0.01"  7.13+£0.10%  549+0.10" 4.00+0.24

cIp 0.71£0.09 *®  0.71+0.12° 0.74 +0.06 7.98+0.34 " 5.64+0.04 7 511+0.11"

Mean+SD  0.67 0.32 0.73 + 0.40 0.71 +0.36 6.93+ 121 6.19+1.79 527+1.23

D See the Table 1.
? Each value is mean + SD (n=3x3).
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.
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2 S Bk ¥ HESE Y 2 radical 2A 2 EjulEit et o] E 5O HeAdw Rt oft E
FH|E, QEAloPd, A -5 Tof| 323 ool Ad-=(Woo et al., 2010; Yoshida et al., 2009)7H T a7y 5 -7-§

g7 08 |, olof theh 9 A7 B 2 0 2 AHZFHTE HAE0] htsiade &

A radicalo] AAFE Bolotin A F0) AP AT}E ol AIsHe A4S 7hA 1 911 Q1A Vel 24 radical ]| ]
§ 15} AN TS 5k 900, radical A712HE-S QIA10) W} -5 S K| shed el Fagt oig
2 GThKim etal., 2001). oV32] Aufell ] BL 0} /i5Ao] FAH FESE AZ 7K A0 2]
AT TS A T 7)sAie] sl et 992 Falel H4iebt /e e Aoz Azt

UM 7 B AlEe] o]8-d S3-& Slste] Al Al el Folo] Ha-gaE Alxsto] 4 W ks
& 2AT Ars AR A2 B ISR Y= A4 0 2 Ha 7t Xl Hol whet o F7to} S
At Asd B a3 E o HEop Ak T3t A2 7ol fol ARl Afo|E Bt & Eejuls H EetH o= g
e WE 2447 ol = B0 5(MY20)7F T 48417 1= HE102(MY10)7] R 7241l B3 (MY2)
7} =3tk DPPH radical 2AE/32 Wa 24, 48 2 72417tof] ZF2} 0.09 - 1.42, 0.23-1.74 2 0.15-1.75 mg
TE/mL sample® Al 2§24 3] Zjo| & Holi= 2.0 2 UEHTHp<0.05). ABTS radical 27182 48 24,
48 W 72 A17to]| Z¥2F4.74 - 8.50, 3.87 — 9.96 X 3.42 — 8.34 mg TE/mL sample 2 A5 E & -3-0]2 2] 2}o]= Hol=
710 2 UEHTH(p<0.05). o)/ de] AijoA] B o] 81t 750 SXHE Tag s AZ7 s A o= A=,
BHa3E W54 Sol tirt 7 A7 e A o= A7t
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