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RGP (17.54%. 20.88%F 17.72%), REFIFEE (17.96%. 27.84%F 4137% ), KEX RBEFHELH (HFHhieH. EZiEs)
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ML R EEEE 1 (144.52%. 253.87%F= 295.60% ). ABRMAEALEEE M (37.32%. 31.51%% 44.05% ) BAMHKAE (10.39%.
36.21%% 25.84%), MAKEMAREE (31.22%. 38.57%F 41.40% ) Fa BT (46.50%. 73.52%F 62.72% ), ¥E3%4K R
&4, P 100 pmol/L FAAZRBMMRRAT. %L, FHAIAMAR A B, ERERGEEAFS, BA RIFHRAIML
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Abstract: In this experiment, the chemical method and Caenorhabditis elegans model were used to explore the antioxidant activity of
genistein in the soy sauce fermentation base. In vitro experiments showed that genistein could effectively scavenge DPPH free radicals, ABTS
free radicals, superoxide anion free radicals and hydroxyl free radicals, with ICs, values as 0.35 mg/mL, 0.16 mg/mL, 0.29 mg/mL and 0.72
mg/mL, respectively, indicating significant in vitro antioxidant activities. Further experiments revealed that genistein at 50, 100 and 200 pumol/L
could prolong the average lifespan of nematodes (by 17.54%, 20.88% and 17.72%, respectively), increase the total number of eggs laid (by
17.96%, 27.84% and 41.37%, respectively), and improve the motility of nematodes (movement ability, sinusoidal movement and head swing
frequency), increase the average lifespan of nematodes under heat stress conditions (by 15.32%, 23.88% and 16.65%, respectively). In addition,
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genistein at 50, 100 and 200 pmol/L could increase catalase activity (by 144.52%, 253.87% and 295.60%, respectively), superoxide dismutase
activity (by 37.32%, 31.51% and 44.05%, respectively) and glutathione in nematodes (by 10.39%, 36.21% and 25.84%, respectively), reduce the
amount of accumulated reactive oxygen species (by 31.22%, 38.57% and 41.40%, respectively) and malondialdehyde level (by 46.50%, 73.52%
and 62.72%, respectively), and enhance the antioxidant defense of nematodes. Among which, 100 pmol/L genistein exhibited the greatest
antioxidant effect. In summary, genistein effectively scavenged free radicals, prolonged the healthy life of nematodes, and exerted good
antioxidant capacities in vivo and in vitro. This research lays a foundation for studying the biological activity of genistein and provides a

theoretical basis for its promotion and application as a natural antioxidant.
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1.3.1 Houhlé

T R R K S R B AR 500 g Kk
BB ORSHERREZ 0.01 g) T 5 Lgetrh. IR
EE 1:10 260 FIMAZE KSR, BOEi i, Ui
NN 85% LEEREF 18R 30 min, AEEL =ik, /IFL
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BERERIRS), IEE BTy, AEmREEA TR, R
A YRR RIIBEBI G IFT, BALE s T3
1 60% LBEH, ¥, 98, 55 CETSTIREREN
YRR A o R AT R8O 1 (High
Performance Liquid Chromatography, HPLC) #&ill.

GBI FARUES: FRE 10 mg JeRbRE, H 85%
LR A 10 mL 25, BCAR | mg/mL briftf &
43 BIWEEL 100 pL 200 uL. 300 pL. 400 pL. 500 uL
PRAER AT, 85% LIEMiRE & A 2 10 mL A& .

tBRE g AE: BN Agelapromosil C18 £ (4.6
mmx250 mm, 5pum); AE 36 C; HHFEE 10 ul; I
FIFN 0.1% LKW (B )5 Wi 1
mL/min; KA 260 nm (UV); LFEKREN
10%~85%.
132 FHRERIMLBIE LR
1.3.2.1 DPPH H H25 A5

#0.125. 025, 0.5 1. 2 mg/mL IKFYRIAREK
LA 1:3 AFREL 5 0.5 mmol/L 11 1,1- —2KFE-2-7F
JIF 3£ (1,1-diphenyl-2-picrylhydrazyl, DPPH)- FF B {5 ¥k
TRE), TR BN 30 min, T 517 nm JEKAb
Mg, =R =,
1322 ABTS H HZEHR ALK

¥ 38.4 mg 1 2,2 BEA-W-3- £, FE K TR IEREIHR-6-
fifffiR (2,2'-Azinobis-(3-ethylbenzthiazoline-6-sulphonate),
ABTS) FFINA 2.45 mmol/L IR BRERFFAR, 7E 23 C
FEEAL L 12~16 h, 15%] ABTS HHHZE, H PBS 2%
MRTRFRRE, {EAVRAE 734 nm FIEWOGIETE 0.7+0.02
ZIa], #0.125. 025 0.5, 1. 2 mg/mL K GeklA
RVEWLL 1:1 AR L S ABTS VB0R S, 37 Crpfi
10 min, J5E 734 nm FRIPOLM, BEE =R,
PAFRRE 923 DR R, SR R A BE PRI
1323 ST B HEERR AR
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VW, B 0.05 mol/L ) Tris-HC1 224 R 120 pL
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FEEHAL L4 A N2 2y, e Bty B HiE
W, SR A AR (Catalase, CAT).
AN ALEE (Superoxide dismutase, SOD). A4 HEH
ik (glutathione, GSH) A [ (Malondialdehyde,
MDA) 7KF-,
1.3.3.8 &M% (Reactive Oxygen Species, ROS) H
FH A 5

ZYRIRZEEFE 96 h J5, M9 ZiiE b 2k K
FEER, FHEIG 22K 50 264, A3 96 FLERH,
NFHRER HoDCF-DAPY, 7ERSHEK A 528 nm, K
BN 485 nm S FINESOCHRE, FFHER 3 K.
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Fig.1 HPLC chromatogram of genistein monomer
xR 1 TEHERARKRZEEFSE

Table 1 Genistein content and recovery rate of different

samples
# EHAELE %  FHREFE%
Hri & B AR 0.4320.09 -
FHARF AR 12.75+1.26 87.91+4.82
FAARF R 96.78+1.78 18.9442.19

Tl KR R R R & BN 043%, &0t
FBUG TR IS BN 12.75%, %N
87.91%. FERHIRYI I RE AT E AT 7 B 13 B GRLA
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BIAZ B T 5 82kt s
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Fig.2 Effects of genistein on free radicals

H IR R A4, Ak Bl
Hid%, PUEAYITAE LRI, R 2 R,
BASERUATE LR,

Kl 2a K], GeRRZERR DPPH H HHRERE 2
W PEM AT, 1Cs0 N 0.35 mg/mL, 7E 0.125~0.5 mg/mL
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JGE, BEERER R ERER A, % DPPH [ HELE
RE PR T, RN 2.0 mg/mL i, DPPH J%R%
HIEF] 69.71%. M 2b %1, JeRIARIERR ABTS
H HFEAE JI7E 0.125~0.5 mg/mL JEFE, BEWKEER 5
HWhbEs, MEBTRE, EREN 2.0 mg/mL K,
DPPH i %1% 2 86.89%, ICsp N 0.16 mg/mL. K 2¢
R, BEEGRR IR, EREE ST ESH
FLRESORGE, 1Cso N 0.29 mg/mL, 7E 0.5 mg/mL
R TGRS, 2 mg/mL BOERE N
68.33%. HI&2d FI1§, 7£0.125~1.0 mg/mL YulE, 4%
BIRZTE RS B Re 38 IV, Bl e TP A,
FERFEN 2.0 mg/mL B, FEEHHEFREIAT]
76.62%, 1Cso 4 0.72 mg/mL.
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A B 1 H R I 1IERR N 41.16%, RUIGUELR
FIBMEAN ST E R T T A 2
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AT DO PR SO U7 (1) 77 Sk B A 22 52
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umol/L [IHFRIARZACHREF A AILE el , 2Lk AT 2k
RERLRY (E 3), 2R FE5Em s a7
17.54%- 20.88% % 17.72%, [FI 224N T F5IRkaAT
LR A A A AR R (3R 2). P 100 pM I
YRR R BT, REREK: 12.14% 075 a Al 34.55%
BONFFE, PiEEERoR. KEMTERE, 12 B0
I Z I B PSS ER, Bl R, B
P WA R P EYIMERER, Lo &
RI, 500 pmol/L MEBRATH) 2 BE & He 4k L 22.00% T
¥)F5am. 1 100 pmol/L YeBIAREHIEERE 1S 500
umol/L ERRAT Z AL, WH7ifEH, DAF-16/ FOXO i#
PR TR, BRTIE SRR 1 (HSF-1) 390 1% daf-2
SARRER BRI GIERE T, P38 AR L E BT 1R
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Fig.3 Effects of genistein on the lifespan in C. elegans

R 2 LHEFEREGITES R

Table 2 Statistical analysis of survival time in C. elegans

# F/(umol/L) F ¥ Fa/d REA N % ¥ 45 A 4p/d KA/
0 19.26+1.09° 20.00+0.00° 28.00+1.73°

50 22.64+0.86" 17.54 22.00+1.00° 37.001.00°

100 23.28+0.22° 20.88 22.67+0.58" 37.67+0.58°

200 22.67+0.30° 17.72 22.00+0.00° 37.67+0.58"

i AR, BASA AR & KA ER, RAFHRIALELAp<005. FAF.
%3 AEAFERAP ARG

Table 3 Statistical analysis of survival time in C.elegans under high temperature stress

A£/(umol/L) 34 HA/d RET Y% Pz 4d BXF4/
0 11.97+0.69* - 11.50+0.50° 19.00+1.00°

50 13.81+0.42° 1532 13.17+0.29° 22.67+0.58°

100 14.8340.27° 23.88 14.00+0.00° 24.00+1.00°

200 13.97+0.82° 16.65 13.00£0.00™ 22.33+1.15°
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Fig.4 Effects of genistein on the lifespan in C.elegans under high

temperature stress
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Fig.5 Effects of genistein on the physiological function in C.
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41.37% N, AR R B P A
R, IR IR BITTRN], QUK
RS, TS R AL A, i
WAL N TP R GERGETHSE M A KR AL R AEIL
TEPHIREE, AR R G B AR e BTERE
UGB WEFURE, ZERRE RN 15~60 mg/kg (IR
SRR, TRt AR HE T AT B R
W, PR RS ERE R , KG SEAT
(OMERERIER, AL fr=Onae ) Bt

26 FORREX & RGLAM T IR R R

TR, R BT AT A FHB A R G
REJJ, GRfifeid & ROS FIHCI A REEL, BEFIERGHTA
A8 R GEAE ML R h A 25 S A A TP . MDA
MRS, S RS TS AR R R Y
FHEEFR. 50, 100 A1 200 pmol/L JekIA 435 . 2%
FEAR T 2R HUA N Y 46.50% 73.52%F1 62.72% MDA
TR, UlHYYRAR R R TS A RS, T R
fIRER AN . SOD TEIR FRah A 2 ki S 91 25
T AR RSCEAE ™, G Rk ) SOD
TR/ HyO,, FRIEI AL A HoO, AT
ARG . 50 100 AT 200 umol/L 4kl AR
TP R RN 37.32%. 31.51%F1 44.05%
SOD &#&. GSH 1ENHEZERILET], S5ENZM
AAEIF RN, B SRS RN RS S, b
FLAAYE A L S B ER AT, AT DI B e 2 ) HE
i, oA LA R ESY, e gLk Al
=, 3 50, 100 A1 200 pmol/L YLkl A K KLk 2l 5
AR 10.39%- 36.21%A01 25.84%(F) GSH & &, AR
PR T LR AR 144.52%- 253.87%F1 295.60%f1] CAT
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