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Effect of fermentation on isoflavone aglycone contents in
edamame and antioxidant activity of ethanol extracts

LI Shuang,ZHENG Yinan, HAN Jiatong, DING Chuanbo, LIU Wencong
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Abstract: [Objective] This study aimed to determine the contents of daidzein, glycitein, genistein,and
total polyphenols in edamame, fermented edamame and soybean and analyze the antioxidant activities of
ethanol extracts. [Method] Soybean isoflavones in samples were hydrolyzed by acid reflux,and daidzein,
glycitein and genistein were quantified by high-performance liquid chromatography. The total polyphenols
in edamame, fermented edamame and soybean were determined by Folin-Ciocalteu colorimetric. The antiox-
idant activities of ethanol extracts were compared by scavenging of DPPH and ABTS radicals and testing
reducing power. [Result)] The contents of daidzein in edamame, fermented edamame and soybean were
255.96,286. 04 and 358. 08 ug/g,the contents of glycitein were 57. 96,65. 51 and 59. 73 pg/g.and the con-
tents of genistein were 12. 88,26.40 and 4. 62 pg/g,respectively. The content of genistein increased signifi-

cantly after fermentation and was 2. 05 and 5. 71 times of those in edamame and soybean,respectively. The
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total contents of polyphenolic compounds in fermented edamame, soybean and edamame were (3. 31 £
0.138) mg/g,(2.69+0.011) mg/g.and (1.148+0. 028) mg/g. The content in fermented edamame was a-

bout 2.9 and 1. 2 times of those in soybean and edamame. Ethanol extracts from fermented edamame had

stronger antioxidant activity in scavenging of DPPH and ABTS radicals than those from edamame and soy-

beans. The reducing power was in a decreasing order of fermented edamame™edamamesoybean. [Conclu-

sion] After fermentation,the contents of three isoflavone aglycone in edamame increased,and genistein in-

creased the most. The total content of phenolic compounds in fermented edamame was higher than

edamame and radical scavenging activity was increased.
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A ARF A 7040 L BEE AT 2 mL BELE
PEA1 104 HPLC K, FH A b i 11 50 0 1o AL, DA
o Y it VS IO VAR BBE (g / mL) Ay A e 0 TET R Oy
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M2 10.00 mg T 100 mL &4 . i 70 mL {&FR
S3EL 80 Vo Iy £ B VS il I P2 25 & 100 mlLL, it B
YN 0.1 mg/mL KB FRRIEW. 7l
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HMETHZHMALEYNEETE.
1.4.2 28 ABAELSRETEBRELEY
BAsamE  SFRIE S R BT SRR
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o, WERESAE 760 nm R YOG A £ 2k
A R & AT E 3 RIBCEE. £
FUEY B E NI AN .
W=(CXVXN)/(MX1 000),
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Table 1 Contents of daidzein, glycitein and genistein in control sample ng/g
TR A X IR TR KEHIT W E PRARR
Control sample Daidzein Glycitein Genistein
1 19. 40 13. 40 27. 60
1 9.70 6.70 13. 80
ik 4.85 3.35 6.90
I\ 2.43 1. 68 3.45
V 1.21 0. 84 1.73
Z5rHr s bR IE A (Y 5 HE& & O M RIH TE .. BEMRGEEMMN HPLC Mg R 1 fr

J5 R R

KOUHIL:Y=1.0X10°X—7 285. 7, R* =
1.000 0 (n=5);

WHE R Y=1. 0X10°X —8 053. 8, R* =
0.999 9 (n=5);

PRl K.Y =2.0X10°X —7 124. 2, R* =
1.000 0 (n=5),

FIRGEREN KRG HIC MU RS PRRARR
() 3T & vk BE 4y A AE 1. 21 ~19. 40, 0. 84~ 13. 40,
1.73~27.60 pg/ml. i 55 0 7 AR 52 30 M A 0 1) £
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B | 5 # .Y =0, 077 6X —0. 012 7, R* =
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BES WO R BRI LR,
MAERFY . B0  KBABETMRG T £
W2k & W) B & i 4300 Dy (2. 69 £ 0. 011) mg/g.
(3.314:0.138) mg/g M (1.14840.028) mg/g. Al
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Fig. 1

HPLC chromatograms of isoflavone aglycone reference substance,fermented edamame.edamame and soybean

1. Daidzein; 2. Glycitein; 3. Genistein

F2 SHMAEHRPREMELNTEASE
Table 2 Average content of soybean isoflavone in edamame ng/g

B KEHIT HUHE PV

Sample Daidzein Glycitein Genistein
R PEE T Fermented edamame 286. 04 65.51 26. 40
£ % Edamame 255. 96 57.96 12. 88
K& Soybean 358.08 59.73 4.62

2.3 EEABREBEESMAEZEZERNYRENL 90¢

R R
2.3.1 DPPH gwA&Fmas HE2TUFH,
B 45 il U o R B 0 38, B S P DPPH [ Fy A&
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mg/mL [, fIE % B (BHT) %t DPPH [ iy 51 74
BRFh 81.91% , 2 J5 ¥ THae . & DPPH H th 3k
BB R .

ST KRR Y OBy X DPPH A
2 BOE B (IC;) K 4. 974 mg/mL, B . KH 2
4 B xF DPPH [ py 56 09 21 B0 B R (1C50) 433l
k1 7.944 F112. 533 mg/mL, Hik, B E T
fEHUY X DPPH H i 55 BR g 16 T & G K
0TI

i |
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Fig. 2 Scavenging rate of DPPH radical by ethanol extracts

from edamame,fermented edamame and soybean
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1.033 f10. 964 mg/mL, 5 G MK E K LB
WA LG, R EEAL P E O LB S  ABTS H B 2%

O
(=)

~
[=}

W
(=]

——FE 5T Edamame;
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Fig. 3 Scavenging rate of ABTS radical by ethanol extracts

from edamame,fermented edamame and soybean
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2.3.3 CUEBRBERYERAGE K4 KW HEE
AR i JOT VA B () 0, AR S Y IR i T Y T R i
FE W N 0.1 mg/mL B, fHMEXT I (BHT) . £
0K EEE S MR E BRI AE 700 nm 4b 1 TR
BE4R 5K 0. 299,0. 009,0. 110 F10. 060, 7EFE & &
BWRE N 0.1~8.0 mg/mL B, BE AL EE
FK & BB HUY) 1 340 I 0 55 F o o e B A e 80 OC
F o, BIVGE 5 07 BE 25 46 i T o v 32 A 39 T 3 i . ()
IR 0T LA Y, & AL B 2 B U 1 38 5
BMEUH KRG OERYE.

1.40r ——+F 5 Edamame;
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1 L 1 1 1 L 1 1
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Bl 4 BE.EEEEMKE R NIE R K
Fig. 4 Reducing power of ethanol extracts from edamame,

fermented edamame and soybean

B B AR B TR PR AT PEE N SS T AR AR R
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MG e R AR R G B L X —E R LR T
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I R R S — LE R L s ) A ) 2 B A
RERSTE bR A i SR LA . 2 B 26L& 9 (Poly-
phenoD) JE A1 Hh — 2L Ak 27 My Jo ) GE Bk 2 A 40 £33
AR AU Y, S A 2 A B R R TR A
22 Wy v ) PR AL A A B R A S T
FAAE T AR S AT H R BA R Z Atk
PR W RS e R T A IS R B A A
A T S W 9 AT LA I 36 2 P 22 W 2R W)
. AXIEAM, KA E T TN EZ B Y A
frsgin. BE S MHURA R P A AR
C. BEBME IR TEL RKREITWgEAER CH
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SFE BT R B R I P S A A 1 2
BT AR R R, HAEAE R C RYAR C PR .
VLT 22 Wy %o R B T A AL RE 0 B9 R e 5 T 4R AR R C
2 By 2 W T 0 2R i (0 A RE T Y BT RRABE

AR E T K BEAL I R B ROR R B AL
P SR i £ R IO 04 T SR A T L SR I R A
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