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Effect of germination on the content of polyphenols and
antioxidation activity of kidney beans(Phaseolus vulgaris! L.)
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Abstract: The effect of germination on the content of polyphenols and flavonoids and antioxidant activity of black
beans, speckled kidney beans,and purple beans was studied. The correlation between phenolic content,
flavonoid content and antioxidant activity was analyzed. It was found that the content of phenolics and
flavonoids in all three germinated beans (0~6 d) significantly lower than in raw beans(p<0.05). The loss of
phenolics and flavonoids during soaking stage was higher than that during germination stage among all three
beans. Interestingly,after germination for 6 days,content of phenolics and flavonoids in black bean began to
increase, implying phenolics release caused by endo-enzymes. Generally,the antioxidant activity determined
with DPPH - radical scavenging capacity (DPPH),ABTS*- radical scavenging capacity (ABTS),ferric reducing
antioxidant power (FRAP) or oxygen radical absorption capacity (ORAC) all showed decreasing trends during
germination process,which was highly correlated with content of phenolics and flavonoids in the beans. The
most correlated indices with r of 0.955 in this study was content of phenolics and the ABTS values. Research
also showed that the antioxidant activity of black beans increased after 4 day germination,and the ORAC value
of black beans and speckled kidney beans after 6 day germination were even higher than those of 0 d. In
conclusion, better biologically active substance could be obtained for different beans under suitable conditions.
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Fig.1 DPPH® radical scavenging capacity of three kidney

beans during germination
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2.3.2 Y RXTZE G ABTS i ERAE I semy  hIE2
T, =R EE SR RS ABTS <5 M BE 1 WK T
AR R I (p<0.05, H¥Z )5 5 DPPH « ¥ B g I 11
ARG — B, TS G ABTS =35 MR BE I BRI T
56.4% . B K 0~6 d, BZE G [FABTS 35 R 8 1 G b
F+, H6 dITABTS 5 EBREE )1 W35 v T4 ds Wife 255
HJABTS 5 b BE 1 JC FRAG, 4 d2 )G fa T HasE s 518
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Table 1 Phenolics content during germination (mg GAE/g DW)

i raw 0d 2d 4d 6d
) 7.320.21a 4.07+0.48b 3.080.3c 2.98+0.1c¢ 4.47+0.35h
WiezE 7.4120.14a 5.76+0.3b 5.07+0.23¢ 5.04+0.22¢ 5.02+0.32¢
RIS 10.360.2a 7.83+0.1b 7.07+0.13¢ 6.13+0.17d 5.79+0.13e

s AT AN - BER IR 22 51 38 (p<0.05) s GAE ¥ B 1 2158 s Raw A AR B R 2555 0 ARG 25 52 K20,

2 WAL RE P SN % & (mg RE/g DW)
Table 2 Flavonoids content during germination (mg RE/g DW)

mh raw 0d 2d 4d 6d
RS 2.4£0.27a 0.8420.11b 0.65+0.16hc 0.5120.04¢ 0.9220.07b
LAYie 5.50+0.18a 4.51+0.07b 3.3120.02¢ 2.64+0.04d 2.26+0.15d
g Vi) 8.89+0.31a 5.71+0.16b 4.19+0.13¢ 3.0220.11d 2.25+0.05¢
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Fig.2 ABTS++ radical scavenging capacity of three kidney

beans during germination
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Fig.3 Ferric reducing antioxidant power FRAP of three kidney

beans during germination
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0.05, HFEEMFE P EEG e =TV RIEE T
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ARV S ORACAE ARG I dk 2%, X 5 HoAh B4 A
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HAFEG 5 BRAEZE H I ORACAE ZG &, 4 d)5 a1
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6 d)JF, 5 G, 22T e 22 I ORACTH
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O E
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Fig.4 Oxygen radical absorbance capacity (ORAC) of three

kidney beans during germination

ZE G NP UEAATE TE S A R 9V 5 AH L )
2 B (p<0.05) , {HHF A6 dIFf B2 W A8 25 T
ORACHEI " T°0 d, H¥ifn 5 HoAth Ho sl A AH 1 22
b T A — 2, HF BRI AT e BT X 1 b 3R S
HoAh = APUEAALVEAN Jr LA F] , {H Prior™HA 5y ORAC
VR s S AER, BT T XS E B SRR S AR A O
B
24 ZEHASEPRSH EMESESHAENEE
RS

RS R 22 Wy I S 5 2 VY R BT A A AR 1T
ISP B 4 TR W33

K3 LW LT RE ) AR
Table 3 Correlation between polyphenols, flavonoids and

antioxidant capacity

TPC  TFC DPPH  ABTS FRAP ORAC
TPC 1 0915%* 0.849** 0.955%* 0.851**% (0.910%*
TFC 1 0.723** 0.838** 0.714** (0.807**
DPPH 1 0.950%*  0.954** (.727**
ABTS 1 0.938** 0.836%**
FRAP 1 0.820%%*
ORAC 1

TR+ R IRTE0.01 7K P CRUID f 35 AH ¢, Pearson Al 1, n=15;
TPCE/R L) & &, TFCR /R Sl 5 &

FHR3%0, 219y w5 i & B 5 DU A Préafb Bk s
FAHIE (p<0.01) , ABTS 5 22 Wy35 o (1 AH o M e v Gr=
0.955) . VUMNPraa (i z a Ak B340 0, HDPPH S
FRAPHIA SSPE % 5 r=0.954) , DPPH 5 ORAC AL 2%
PEEAR G=0.727) « Dudonne®5RUHIF5T 45 5122 W 307 F
W7K &) 1 PSR AABL AR DG B = ) & ABTSFHFRAP
G=0.946) , FH LK M /£ ORACS FRAP (=0.618) ,
5 AR SC I &5 A — 30, v e S AR A 1P R S sl b B
A K.
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