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Study on antioxidant activity of extracts from different polar solvents of

extract of fermented soya beans
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Abstract: Objective: To explore the difference in composition and
antioxidant activity of crude extracts of fermented soya beans
with different solvent extracts. Methods: 70% ethanol was used
the extraction solvent, the fermented soya beans powder was ex-
tracted by ultrasonic method. After the solvent was evaporated,
the crude extract was obtained. The crude extract was dispersed

in water and extracted with petroleum ether, dichloromethane,
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ethyl acetate, and n-butanol in turn to obtain different solvent ex-
tracts. The colorimetry was used to determine the content of total
flavonoids and total polysaccharides in crude extracts and
different solvent extracts, HPLC was used to determine the con-
tent of 6 kinds of soybean isoflavones including daidzein. Then
their scavenging effects were studied on DPPH free radicals,
ABTS free radicals and OH free radicals, and the correlation was
analyzed between antioxidant capacity and total flavonoids, total
polysaccharides, and 6 kinds of soybean isoflavones. Results: The
ethyl acetate extract had the highest total flavonoid content,
which was (92.9124+1.130) mg/g extract; The n-butanol extract
had the highest total polysaccharide content, which was
(83.381%0.754) mg/g extract, and the total content of isofla-
vones in the n-butanol extract was higher than the crude extract
and other extracts. The crude extract of fermented soya beans
and various solvent extracts showed in vitro antioxidant activity,
among which n-butanol extract had the strongest in vitro antioxi-
dant activity. The content of total flavonoids was significantly
correlated with the content of 5 soybean isoflavones and antioxi-
dant activity (P<C0.05). Conclusion: The n-butanol extract had a
strong scavenging effect on three kinds of free radicals and could
be used as a natural antioxidant.

Keywords: fermented soya beans; extracts; total flavonoids;

total polysaccharides; isoflavones; antioxidant activity
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1.2.1  BEGIHEIA FREL 200 g ik B TR K . LUBNR
FeGmygos ¢ Vag)1 s 10 (g/mLYWIA 70% Z B2 1, 18
FALTE (120 W, 40 kH2) 1 h, 4 3 W, & 3R I, i

NEFE - REFRBYWARBFAZRYHRELE S

U R AE . T B 15 50.54 g BT .
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1.2.2 WM EENE S BoCE014— 1I5IMEB K.
A3 AR 3 mL AL 4R W B 4% v 7 A O AL KR T 10 mL
B A 5% WA BR A1V 0.40 mL, # 6 min;
T 10 %5 RS BR ARV 0.40 mL, # & 6 min; A 400 &%
L EIE W 4.0 mL IR 4] T8 15 min, RLA T 45 4 % 18 5L
HFERRHE R 2R 5 L 70 % £ WA & b B UPE A B
XfHE, Mg 506 nm AbWEOGEE L TS IR 5 & A B
ST S A 25 A DA v ZE Y A B Y 2 e B
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1.2.3 BZH&ENE SRCERO6IMAEB B H &
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BA N 0.1% B BR (A)—Z 5 (C)s MR 30 °C 3
1 mL/min; #EAERE 10 oL, A K 254 nm; A B2 % 5 72
JF R 0~5 min,17% A;5~26 min, 17% ~28% A;26~
30 min,28% A;30~33 min,28% ~30% A;33~38 min,
30%~35% A;38~43 min,35% A;43~45 min,35% ~
17% A355 min, 17% A, XY o 6 Fp 55 35 i 25 0
BEATHRIN TR IS 2% 1k & W 0 T AR 5 AR N AL & 9 A o it
REAT 45 R DU 5 A6 B0 T 2 3% R S B 1Y 22
BRoR (mg/) .
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Y8 2w T A R IR, % o i Ry (2,042 4£0.053),
(8.074£0.006),(21.366+0.117),(11.686 £0.003) mg/g.
WHE TR OBRZERY P& R %, k4917 =
0.026) mg/g, MEHELE AP LEERY b & o o,
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Table 1 Determination results of total flavonoids, and j& 92.12
total polysaccharides in crude extract and dif- =
ferent solvent extracts mg/g ~0.18 :
a4y T Bt 0.00 7.97 15.9%5@3‘&3‘%&] 31.89 39.86
70% ZEHLER P 30.54540.399¢ 33.33140.828° Retention time/min
A1 T kA B 19.4000.320¢ 17.268+0.493¢ L jtyﬁ_ﬁ 2. ﬁgﬁiﬁ% 3. HORRACH . 4i jj_Eﬁi - EEE
TR 23.68140.293¢ 17.981+0.665¢ ?6 HAAR Sl $/T\% 5 mm%ﬁﬁ%% S5 A
BRI S4. ZBRCFREEY S5, 700 ZEHMLIRY  S6. IE
IE TEZ B 68.11340.720" 83.38140.7542 TRARY ST, 6 ik DR IR
LR R BLY) 92.9124+1.130° 24.23040.5784 A1 syl LEF Ry HPLC &3 R
HERY 18.84740.557¢ 40.293+0.987" Figure I HPLC chromatograms of the crude extract
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2.2.1 DPPH A iy &y BREE M & 2 740k 5 9l
W5 & VR R 2B % DPPH [ H 5 09 3 B 75 1 2 2 8
—EMRMER, Kb, ETEERY S L% LR
Y DPPH B i 1) 5 BR BE 1 358 1Cs, 43 51 2 (0.371 &
0.007),(0.49940.007) mg/mL, 7E i ¥ G BN, —
& XF DPPH [ Hy & 14 5 B 1 A BC55 T H030 1 /R . 8 Bl
WM TR KX DPPH g i i B AE I vl fg s #F —
1R H N 700 L BERLAR Y AL, 2 DPPH H i 3
R R 1C5 N (0.867 £0.020) mg/mL; MW H &
e ZE Bt DPPH B b & 09 3 B AF 3 AL 30, 1G5, 43
B2 (1.216420.098), (1.81440.037) mg/mL; £ Jii ik ZE
B Xk DPPH [ b 1 1 bR 8 0 5 59 .

2.2.2  ABTS g HIEWEERIGE B 18 3 Al Ff A HL 32
W55 45 S R0 A IO T R T T, ABTS [ 3k 1Y I B
fig Sy R, Hodh PSR I R X ABTS H f 5 19 35 KR BE
B TR A4 ZE I . IE T B ZE B 4T ABTS H
oy HE Y VE BR BE 0 IR TORLER W 5 At 25 W, H I1G,
(0.199+0.003) mg/mL; Hik H Z R L EE ZE B f70 %

T S TR R 25 5 13 (P<C0.05)
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and the solvent extracts

Table 2 Determination results of 6 isoflavones in crude extract and solvent extracts mg/g

Moy KEH W PR KEH T WEHWE PRV
70 % Z EEHLIE ) 0.498+0.018¢ 1.32440.004¢ 1.7714+0.012° 3.806+0.023¢ 1.12940.008¢ 2.575+0.013¢
1 T FE TR 0.049740.002¢  0.66240.001¢  0.695+0.002¢ 1.144+0.004¢  0.3314£0.005¢  0.722+0.006¢
TR MR 0.04640.004¢ 1.1334£0.002¢  0.8104+0.0159  4.27740.019>  4.664+0.011*  3.606+0.006"
1IE T AR Y 2.04240.053% 3.22540.010" 8.07440.006*  21.366+0.117* 1.86140.004>  11.686=0.003%
LR LBRZERLY) 1.29940.023" 4.91740.026° 1.575+0.025¢ 3.28040.104¢ 0.723+0.0954 2.1944+0.002¢
HERY 0.1580.0044  0.744740.019¢  0.52940.002f — 0.115+0.001f —

T BB R RR 28 5 .35 (P<C0.05) 5" — " RN R A H .
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Figure 2 DPPH free radical scavenging activity of crude

extracts and solvent extracts
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ABTS free radical scavenging activity of crude

extracts and solvent extracts
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55 5 35 59 R A Tl T ZEHUYD
23 MAKENELEM ZSEROMREWNEEN
iEPS 3
M 3 A%, BEE & &5 DPPH A3 . ABTS A
B LM OH B 55 05 BRAE ) 3 A 2C (P <C0.05); B &

x3 MELAEHIEZEM. ZSERHRERSEMNMEXMLE
Table 3 Correlation analysis of antioxidant capacity and content of total flavonoids, total polysaccharides
and 6 kinds of isoflavones
sk S BE kT f% et 'ﬂ’éﬂ W %E DP‘PAHV fi EE7S AI?‘"AFSV El i HE ()H ﬁﬁm%
L N < RE Cigi) EiES T BRAE T B fiE T B fiE
R T 1.000  0.201 0.670** 0.636* 0.676** 0.638* 0.758* * 0.468" 0.854 % * 0.847**  0.838” *
JE2 1.000 0.013  0.138  0.080 0.139  0.513 0.345 0.692 0.578 0.277
pNGALR 1.000  0.357 0.764** 0.368  0.811* * 0.018 0.950 " * 0.889 " * 0.980 " *
KREIFIT 1.000  0.686* *  0.979* * 0.304 0.896**  0.806" * 0.843" * 0.848**
YRR TE 1.000 0.682** 0.671* * 0.407 0.840 % * 0.846**  0.898” *
PRARR 1.000  0.296 0.879* %  0.796* * 0.854 " * 0.810* *
WO 1.000 0.096 0.715% * 0.620 " 0.703* *
W R 1.000 0.596 0.486 0.532
DPPH H 1 J: 15 R fiE 1.000 0.943* * 0.939 " *
ABTS [ Hy B B fig 1.000 0.939" "

OH A i i BRAE

1.000

T % P<C0.05; * * P<C0.01,
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W& 5 DPPH B 3% 1 3 bR AR 1 W g 3 # 56 (P <
0.01),5 ABTS H ¢ 5 119 15 B 68 ) 12 3 41 & (P <C0.05).,
MG RS 6 fhk T 5 E Y R, B
WP RS KGO PR AR TR R AR SR E
3 Fh A H 1 T B BE 0 AR 3 A O (P <C0.01) 5 8 LB A
45 DPPH A m 3 OH B iy 35 1 75 Bk B8 7 W% &8 22 4
K(P<C0.01), 5 ABTS H 1 & 9 1 Bk 68 J1 B 3 # 56
(P<C0.05),
3 g5

K3 R A AN T A AR TS MR A ik L X ik 0T R 4R
Wy (9 A T AR A S ) 4 T W B A A MR AT TS . &6
AR L IE T A Y P A AL T T v T A A IR S
MW R R S UK T LR SRR
HHEFMAEHE KGH G B ARE R AZS RV
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K(P<C0.01), 5 B o 8 B 9 4 i F A & (P <C0.05), 5
b BCECTR R R S R 2 A R R AR R AR
FEYFE AR RGE R EHF IO YR AT R R E
X 4 RO S R T O T AT AR AT b AR BOR g
X 4 Fh oK 55 B R  R B AR AR R A I IR A 2 R AL
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