™ El O v LR 3010 8 1 gl 5 H 5 30l
' M Scopus M ek D91
2 b 3 @DOAT @1 ERR M
M EBSCO O i R B D FICSTPCD

SCIENCE AND TECHNOLOGY OF FOOD INDUSTRY MCA M B DA RWITFIRCCSE A*
FFSTA 2 ISR MR T (WICT) %
L L 1 R B 5 TROUR AR P U LR85 DT

FURIARRXT o BRI R & 2T

RUEME, EWME, & 82, KEHA, 2 H, K &

Inhibitory Effect of Genistein on o-Glucosidase and Its Molecular Mechanism
JIA Jianhui, DOU Boxin, GAO Man, ZHANG Chujia, LIU Ying, and ZHANG Na

TEZR R BE View online: https:/doi.org/10.13386/j.issn11002-0306.2024030182

FRAT RRIRGERE HAN SO

Articles you may be interested in

il Bz 3% oo AT AR ) S04 BRI

Inhibitory Effect of Naringin on « —Glucosidase and Its Mechanism
B TR 2022, 43(8): 157-164  hitps:/doi.org/10.13386/j.issn1002-0306.2021080184

STAEENS o A AT R R
Inhibitory Effect of Genkwanin on a —Glucosidase

£ Tl RHE. 2021, 42(15): 43-47  https://doi.org/10.13386/j.issn1002-0306.2020110126
R Y18 S FNZE 5 YRR € 3 — I R 15C RN 201 X B2 B R i B A5 v o — S A8 M T Jlg 10 i O

Screening of a —Glucosidase Inhibitory Peptides from Tea Leaves using Ultrafiltration Affinity Combined with Liquid
Chromatography—Mass Spectrometry and Molecular Docking Technology

£ Tl BHE . 2023, 44(18): 300-306  hitps://doi.org/10.13386/j.issn1002-0306.2023030066
AIAEIE . SRS RG] o — A A HE T BEFTHMG-Co AR J5 i 11 43 ML A 5%

Molecular Mechanism of Inhibition of a —Glucosidase and HMG—-CoA Reductase Activities by Steviol and Isosteviol
B TbRHE. 2021, 42(24): 8-15  https:/doi.org/10.13386/j.issn1002-0306.2021060087

B2 T W B o -TERSTE . o R ATREE A I 4
Composition Analysis and Inhibitory Effect against & —Amylase and a —Glucosidase of Acorn Kernel Extractions

A TTAVRHE. 2021, 42(17): 47-55  hitps://doi.org/10.13386/j.issn1002-0306.2020120118
BRSSPl B R o —JE A S o — 4 28R T 1 35

Optimization of Extraction Technology of Total Saponin from Polygonatum sibiricum and Its Inhibitory Activity to @ —Amylase and

a —Glucosidase

£ Tl BHE. 2020, 41(16): 163-168,175  https://doi.org/10.13386/j.issn1002-0306.2020.16.026

KEMIEANRS, PFAHHEZTHRER


http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2024030182
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2021080184
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020110126
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2023030066
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2021060087
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020120118
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020.16.026

5 46 % H 5 H i Tl B Vol. 46 No. 5
20254 3 H Science and Technology of Food Industry Mar. 2025

PR, EE, W E, L QOB R R X o A R T R 30 K 2 HLD (0] B Tk B, 2025, 46(5): 63-71. doi:
10.13386/j.issn1002-0306.2024030182

JIA Jianhui, DOU Boxin, GAO Man, et al. Inhibitory Effect of Genistein on a-Glucosidase and Its Molecular Mechanism[J]. Science
and Technology of Food Industry, 2025, 46(5): 63—71. (in Chinese with English abstract). doi: 10.13386/].issn1002-0306.2024030182

RS-

YURIARZER o-HEHEE BRHII R X P

RieE, =2EE, 5 8, WEE X FLK B

CAREBR LRPEHIALIR, AT RIE 150028)

H B AFREHARES o- 8 B HIER, KSR FARINE RIS T 2R AR,
BB A F, RALESN ., 2T HBEETESWTEHAREN o- B HAEFEEGIPH LR RS> TH. XL
B, R E N PRI A B R E R (P<0.05) , BAKREZHAERRAEIHEEILF M
(P<0.05) o FHARFEM o-# HAEFEEG 05 27 SRM M, FIPHIKREA 1.10£0.06 mg/mL. HpH XA A UE S
MR R & EFHRGRTENH, FHAZETEEAEIRAALEOURERASRARALIEYG T X, REX
AR o-BBBFHANESE L, > THEELR I TF-12kl/mol, EAEMREL - B EBITEHGOLELRY A R
Fo FHARELLST a-RHMIFBAKRTER, 5 Glu429. Lys-432 4= Ile-419 7% &£ F ik A8 Z4E A, 5 Gly-
161, Asn-235. Asn-317. Glu-422 A= His-423 R AM R A4, BREFEMAZT L oM EHBFHBOESLS, Bikae-BEH
BB ELER. AFAALHARELEABR 0BARES PR RS T ZE L H.
KEIF: A ARE, HIEAL, o- B B AEFBE, PR, SRR, 5T

HESES:TS201.4 SCHERFRIAAD: A X EHS:1002-0306(2025)05-0063-09 ; ;
DOI: 10.13386/j.issn1002-0306.2024030182 AT Wb

Inhibitory Effect of Genistein on a-Glucosidase and Its Molecular
Mechanism

JIA Jianhui, DOU Boxin, GAO Man, ZHANG Chujia, LIU Ying’, ZHANG Na’

(College of Food Engineering, Harbin University of Commerce, Harbin 150028, China)

Abstract: To investigate the inhibitory effects of genistein on a-glucosidase activity, the effects of genistein on starch
digestion characteristics were determined by in vitro digestion assays. The type and molecular mechanism of inhibition
were examined based on enzyme kinetics, fluorescence spectroscopy, and molecular docking analyses. The results indicated
that treatment with genistein significantly reduced the content of rapidly digestible starch (P<0.05) and promoted notable
increases in the content of slowly digestible starch and resistant starch (P<0.05). Genistein inhibited a-glucosidase dose
dependently, with an IC, value of 1.10£0.06 mg/mL, and the inhibition type was identified to be predominantly
competitive within a mixed reversible inhibition. Genistein quenching the intrinsic fluorescence of a-glucosidase with a
mixed pattern by binding to the ground state fluorescent groups and colliding with the excited state fluorescent groups. The
binding free energy from molecular docking was less than -12 kJ/mol, indicating that the binding of genistein to a-
glucosidase could occur spontaneously. Moreover, genistein targeted the hydrophobic pocket of a-glucosidase, forming
hydrophobic interactions with residues Glu-429, Lys-432, and Ile-419, and hydrogen bonds with Gly-161, Asn-235, Asn-
317, Glu-422, and His-423. These interactions contributed to stabilizing the binding of genistein to a-glucosidase, thereby
reducing its catalytic activity. The findings provide theoretical support for the application of genistein in functional foods
for blood glucose stabilization.
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B PRI BN Sy S T S0 [T P ) S A R =
— W BRI AT AE 9% A VEIRE, H 90%
Sk 2 BUBE R 995 (type 2 diabetes mellitus, T2DM) 2,
T2DM Hi gl R X R 52 22 kb 5 i, 2 —Fh e & ik
IKAG P B BT AR ST S R R B U
PRI, T2DM Fe HIH: &RE X A= BRA3FE 1S a7 28 Rak
i1, JER AR T R A ARG, fERE
FEISR, WEM R H AL Y F2ORIE, JLF A
KIEE M 40%~80%, SRS & WAL, TEH
S IS 2 5 v, BB e RS A s ek
AR T2DM B H I e B 2 R =Y, -
2 W TRl D Aoy A i S PP 10 DG B i A il , RS A
& T2DM RIS P2 bGPt Xt o174
RN E I A YRR B T ANR R S N 1% 11 2§ A B 7/ iy i S
W ULIVER o #8100 H BEE R 50 00 259 604 BT
OBEPY ARAS SN PR AAKZ B A HRGR & H
IR BT I HE ST o~ 2R B 150, BEOS IR k7K
AW IEAL, ARSI R IE(E D, SR
2 a- T EPHEE B0 25 2 i AR v . i ahe
ZEAL . B S E AP TRIFE RS A REIVERTY, 3
HEm A TCIE IR Wi Ahia s, Rtk S 4 B
LTS EDONEIRINIE i o 2
B 22 W A E 2 KR B TE R T Al i 1 o]
3, A TE TR S RN B, Zm2b 5 IH
RS AR R B FTRIVE /N sOE RIVE FH 98T
IMUFEVE RS2 8 12 1 0GFNY . JubloR & —Fhid
YA Z WA RASRA WA G, S 7 TS A
UAEARH ", JUBIR R F2AAAE T O RHE Y T,
TERRAA . EfE . RS ILEAR . SRR 2, A2
RE b EZERIEE R GG, JupbRR A
B 2R A s, BAEDUR . DAL PURRE . T
BB B AN SEU AR B AR NI B 90% BEEEY)
H1or A3 6 ARG W), KGRI KR
H U 1 o6 200 B T T AT 700 % PR, G 0 o v B2
(ICs )T BRI T 3 TR 523K . Son &8P AR
TR AR 4 FhZ b SN E o- AR E IR
BT, Y AR IO I R T AR R AR G 7%
I L S B 1T /N TR A T, YRR FRXT o~ 26 bl
FrEFrgIm ) 2 IR S E A BT 07X A
53T BN 1R, UESE YR SR BEAE RREAR AR TERY
2 MR P 3P, IR B o- 7 28 08 IS 14
Y N AR it 22 2R - A A e R e
H AT, G ARZZXT o5 2608 1 B0 i) 4 FH A A
SEMANIR R D . AT LAYURLIR 2= g X
5%, SR PRSI SE 5625 2 X TE By AR S M AR ARe T 145
mie , 38 A AR B 725 YRR ZRXT a1 A0
A RIS, RPN CHE T4l & 43 T X HEROR,
RITGURIARZAM S -0 B S5 S S AEH
L, LU e S QUK 2= AR SR i R PR A
SR, YRR R ERR R D RE B T N R A

1 APRSTA
1.1 MR5EE

ekl AR 2 (2l =98%) . Bl & o (4l )E =
98% ) . XA IEA I -o-D- N MR 1 2 B (L AR K,
ZlBE 99%) . JOKTENY IR AR IRA
B IB PR o-TER(E.C.3.2.1.1, 10 U/mg) . M5
VEMS W A BE T (E.C.3.2.1.3, 70 U/mg) . FR i i 1)-
a- A FPBETF I (E.C.3.2.1.20, 50 U/mg) [ Sigma
oS FE A AP 2R & B IR S Megazyme 2N Fl;
Heik 4 s brati

FA2004 53T R _LigESTR2E A R
Fl; HWS-26 HUEIR /KIS g fERl2E a8 AT
BRZS ] PHS-2F A& H IR T IR R RA{Y
AT RN F]; SHA-B KIgERYRG 78 B M E 7
RIS FEIT; TG16 BIEEE.OHL i SR Y
B OHULERA BRZS 7l UV-5200 5240 0T L3560 RE
it BTG BR AR F-4600 285640000
it HASHSIAHE.
1.2 SLWHE
1.2.1 YebPRZR-JEMR G IR RMERENE =%
B BB AR (s, JEREAE IR . Bo i — AR TR
B, FLAP FE e 0T A3 RN G 90 48 2 1 T 11
L3 435 S 150 U/mL A1 15 U/mL., fE1R & B
WA — 2 O 1 Gl el AR 2R L T e R Ol
0.4 mg/mL, 3F 37 °C £&i& 10 min. # 100 mg K
KIEFT A 25 mL & JRR 2 TR A B W, 159
FIYURIAR R -TERHR G R . 53 100 mg FOKTEH
A 25 mL A& YRR ZE IR A BEE W, 15805
R R . YRR - JERTR G K R AIEM A R AE
37 °C. 160 r/min 514 F/KBEIRZ . 437 5I1E 0. 20 F
120 min HCHS 520, FH % 2 Bl a2 30 70) & e A 7 )
R F AN AT AL TER (RDS) | 127 ke
3 (SDS) FPTHETER (RS) & H
(Gy —G,)x0.9

0, —
RDS(%) = S x 100 X (D
sDsY, = G =G x09 44, & (2
TS
RS(%) = wao X 3

o Gy S VERY i B A ABE S i, mg; Gyy M
WET 20 min J B R 00 FE 24 08 O i, mg; G,y NIFF
B 120 min J5 B 8 AP & B, mg; 0.9 A4
WEFALZRELG TS FES T B ER & &L, mg.

1.2.2  o-Fi PP AR E =% Wang 5P
IR, IS, AR (2, 4. 8. 12, 16,
20 mg) AR ZNNA 2 mL Y o-F 280051 Bl
(0.01 U/mL) H1, 37 C i¥ & 10 min J5, Il A 2 mL
i) pNPG % (25.00 mmol/L) . 37 °C I 15 min
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J&, A 6 mL FYRRERENT K (0.2 mol/L) Z¢ 1k S i o
FH 46T T 405 nm 47 LA, TE SR OB AS
o VAR BEAE R BH X RE, B 1 mL ARk
(0.008. 0.016. 0.024. 0.032, 0.040. 0.048 mg/mL)
PR B 5 Y B VR IR 1 mL (Y o= 260 B8 6 i3 15 W
(0.02 U/mL) "', 37 C ¥ F 10 min, A 2 mL ¥
pNPG % #i (25.00 mmol/L) . 37 °C 5% & 15 min
J&, IBA 6 mL BYBRFEREMIA UK (0.2 mol/L) Z¢ 1E I v I
AT LR . 2 (4) TR YRR F FIB R T a-
HIESPE L RPN HI 2R . WAL SPSS JELR M A HIE
AR R (ICS,) -

ODy;s: — ODyy gy
mﬂ$v=@__ﬁL_ng
v ODyy = ODzyn

s ODyy o S TR S R0 6 114 975 R W DG AL
OD gy 125 g 1 SN S AS TNl (14 V5 T U2 YGAE s OD g,
AR & FUMB R CAE  OD g N 2 W
W CAE
1.2.3 Fgfpf el 2% Dong 55 L,
I FEAEME . B 2 mL & [6] ¥ B (0.005, 0.010,
0.015. 0.020. 0.025 U/mL) 1 a-#5Z5 M- BRI, I
AR (0. 4. 8 mg) IYLRBLARE, 37 CIFE
10 min, fIA 2 mL ¥ pNPG % #% (25.00 mmol/L),
37 °C 9% E 15 min JiT, W B SN AR 22 WS GIH AR
e DATHAR B2 X B E S0 S BEAE I, S BT e AR =%t
B HRIVE A BT
1.2.4 [EF§Ish J1#0E 225 Morteza 25 (1977
B, IR AEE R . B 2 mL B9 o 29 65 T e S TR
(0.01 U/mL), IAAR[FE]BTE (0. 4. 8 mg) I HLRIA
#,37 C WFH 10 min, JIA 2 mL AN[FEHE (S, 10,
15,20, 25 mmol/L) Y pNPG I&#, 37 °C %5 15 min
Ja, i 6 mL BYBRFRENTE R (0.2 mol/L) Z& 1k 2V .
JHS Y CRETTT 405 nm AT EL G, 0052 BRE S 0 4
RSB . LABEARE S 3 BE B 1/V XA
HEE BIEL 1/[S] VEREL, 53Br Getet A 3 X il iy vl 3 41
FIVEFZEAY , $% Lineweaver-Burk 77 215K FQE
K, FARA M el A A 7 RS e A )
HEL K o FEAESE A PERIHIH 2 K

Lineweaver-Burk J7F¢:

1 K, 1 1

)xlOO 2 (4

AU TR A
YR AT I O R
V= Vo S] - (6)

Km(1+I[<L])+[S](1+I[<I—])

(5) . (6)H: [S] MIEWHE, mg/mL; V A
] [S] B A4 )2 % 3 B, mg/(mL-min) ; K, b4 FRH
¥, mg/mL; VN KR B, mg/(mL-min) ;
[1] Al 570 e 2, mg/mLs K A 5 S PE 30 il 5 %4,
mg/mL; K HIAETEGPHAIH] %%, mg/mL.
1.2.5 PHEEIENE =% Yu 5527 Ik, IFREVE

ek, £ 10 mL 1Y o-F 208 H B W (1 U/mL)
IINARIE R (0, 5. 10, 20, 30, 40 mg) Y YLRlA
=, IBS)ESHIT 273, 298 #1310 K L% E 10 min,
I e HZe R B . Zeeir e BT sk . &
BF Pk 4% 55 7 5 nm, P& UK 280 nm, K ST K
300~400 nm, F£& S 5CHE P FIBR YRR 2 % iR
PSS H o ARG R OGRS E
Stern-Volmer ZhZSAHEZE K HTE:

1+ KQ] R (D)
AT

= 14K [Q) R (8)
B RSO T

1 1 K,
F,—F F, FJ[Q] )
1
Ko= g+ X (10D

1 Fy F1 F R AAEAE AR GOREAR Z2 B il i)
PNCHREE; K, AR I HEL, L/(mol-s); 7, N
SR 22 6751, 10 ns; [Q] A UK 2 Yk I,
mmol/L; K, 2 i 88 8 K H 24, L/mols Ky, A i 5 &
L, mol/L.,

255 1 SR TI2A 5T B T e KRR
AP . ARIER (DR ARFETREE Yk
FXT o~ AR BRI S5 G R BUR S G0 B AR
P (12) . (I3 IHHEYLEIARTR S o-Fi 4B B AH 5.
VEFRHR I 2228000

lg(F"F_F)=ngc+nlg[Q] X D

o Fy . F AT [Q) AR SLIRE(7); K 4k
B L/mols n S5 G 1 B

Ky, AH({1 1
AG = —RTInK = AH-TAS 2 (13)

X AH B 45 4%, kI/mol; AG & H 1 6 A8
1., kJ/mol; AS 478, J/(mol-K) ; R i M5 4L,
8.314 J/(mol-K); K, Fll Koy, AL T, T, W B9
ARV FEL, L/molo
1.2.6 Sy Xl SRS X ROoR XN T
HEARMESS SR IFITR, SRR E S o
AT BEAEFSE G BE . S5 B AL g G5
Ko PR a- AT B miAR S 2 3 RSCB
W 1 T8 )2, PDB ID: 3AJ7, fdi il PyMOL 2.3 %
BRICEFEAR . ekl AR ZE =445 T 28 @ NCBI A9
PubChem %% #& JZ£, Compound CID: 5280961, fii JH
AutoDock 4.2 XSTYUEIARR 5 a- #7401
XtE, BRI T . I EUE SR Ze e g, A
FAPL S FE B AR T, XTI 100 . R
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JH PyMOL 2.3 #4714k 53-#T, 38 &2 PLIP Web 1.
HAHTAES A EAE R,
1.3 R

A ST 3 IREEE, LIS Epr 253
ANECYE . Ad ) SPSS 25 XFsruh gk Rt ge it b
(P<0.05 K225 W 3%) . EJEAE A Origin 2022 #E47
il
2 HRESH
2.1 FERARZIEMINERAFEREZ

YUt A ST — P AT Y o AR B 5,
AENS I i i K G5 M 0 S il & A E A AR, 5 o- T %5
BT T T PR Y L SRS A 4, R R I Y AR TS
PEPY, JETTRERFERE L. SR, H RTAERERI S sh )
2T R, SR o= 260 W 1040 JES 4 22 A ot i
FRFL-o-D-NL I 2 (pNPG) P> {H LITERE
SRV, 55 AR X MHAS N AR )
BERUI S HGE . A TER AR R FGYRIAC R -
TERHR G R, HARSMERRE I E 1 s, HE
AL BINgeBAR K IG, IR AR R RSN rE %
AT HBANRAE., IEMARFRN RDS & 58.15%+
1.42% WEETIREGIARZRN RDS &3 39.04%+0.68%
(P<0.05), SDS F1 RS 4 ¥ = b F K TR & A R
(P<0.05) . ViYL R XFER AL A IHIE I,
YUl AR E A TSI FERT RDS B B IFK T 32.86%,
{# SDS FI RS M ETHIEINT 42.57% F1105.34%
Subaitha 5P HEEI/NK ZZ 15 = I INREAS )35 2l
X VERTH BRI IR, PATIRRAIR T4 b
SN o 2238 ik 55 GE R T AR R S A A 25 R
{RTERTTHALTR, ] BE R m i PR TE A 45 2 5
OV BITERITE I, DI RE IR GEAS ARG M AT

60 2 a = JEMAR
RAKER
50 -
_ b
S 40 -
o8 30
&
20 -
10+
b a
0 =777
RDS RS

K1 SRR R ARG AR MM R
Fig.1 In vitro digestion characteristics of starch systems
and mixed systems

TE: ARV N PR A B35 22 5 (P<0.05), 14 2 A

22 FRAKRERI o-BEHEEESRYIIHIE

Pt 55 H R B A A 1A S5 52 321 L e ) S5 ) 52
T A A AR A, 5 B PR Y B AR R R o A i A
o ASTR) T B 1A ] = RO CBHAAGT D Rl el A
FX - P RN AR AN R 2 s . B TR
L I, BRI A AN G o- 3525 Wi H T A0 BE T
E IG5 (P<0.05), RIIGEBIA S BHSG PEAHD#/EH

SEEH @AY HIYE . Garbiec 4509 Se R RLIR S5
YRR G TS E AR R, AR R R o-
ikl ey i A S e S A I DSE VS wa g B2 B N
FE Y ICsy M (1.10£0.06) mg/mL, B[R 1C5, N
(5.81+0.29) ng/mL, LB A ZFXT o- 87 2800 Big 14 410
THIBE IR T BT A

< 100}

£ 60f %

g 4

E ol 2B

: el

==l
[
w@é@i@i@"é@i&

- 3ok Pkt ZE

JR R (mg/mL)
K2 GUBIREXS o4 Wi i ry A 22
Fig.2 Rate of inhibition of a-glucosidase by genistein

2.3 RRIKER o- BEEEEBHIHIER AT

AR S M AR B2 8 43Sy AT 3 PRI AR
AT AP HRIVE T . AT e R 2 4m i 5] LA
IR Gl 145G, AN Al IV E FE MR LA
s A A A Gl R I ) S AN R g 507
T ok PR EE X TR S R BEAE I, T DA S HA A
JHRYZEAL . & 3 T, AN [RGB Z T R iy B 2k
YOARAE TR, H LRI RIREESS YU AR U B Y
hnmm R R, KGRI ZE N o1 AP B A 3 R
JHIE RT3, QU R ZE L IR S o-F 200 1 it
AEPELSE G

0.10
= ) mg/mL .
= e | mg/mL
8 0.06 |
2
yli( =
" 0.04 s
= 0.02 N
e

0 0005 0010 0.015 0.020 0.025 0.030
Mg (U/mL)

I3 T R B3k B2 B 2]

Fig.3 Effect of enzyme concentration on reaction rate

24 FRIREX o-BEEEE A EHIEHER LR
GUBIARZRXT a-f2 P BN §I 20 J12EthZeln
B 4 s o AR EE Gyl K 2 19 Lineweave-Burk
AZR et R R4y, HAHRS THE 2R, paE dutlAR
U G, EARRIERIG N, K, ¥, V. B,
FHHYLURIARZ T o- AP EF A dn 6l S TR SR
WEAMHIVE, HAMRIFREE AN Tsa - f e A RS
PV E R Z P, YURR ZEEETT DL 5w 4 B 1
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FRLL BIEE G, 7 AR SE A R, e mT LS
WO B AL AT B 1 U LA Y A5 HE AT 45

G P AEARTE A HRIAE A
S 100 “
g
£ sof
= x
2 oe0p s
5 |~
X 4Q,,/
= = ) mg/mL
— 20} ® 1 mg/mL
42 mg/mL

-02 0.1 0 0.1 02 03 04 05
VIR B (L/mmol)
K4 JURIRZEXT o tiaa i B A SRR £
Fig.4 Double reciprocal curve of genistein inhibition
of a-glucosidase

KL K, P VTR 7 il X R 4 4 2 Fn 7
K., BRACERNI 8N JMHIFEE S 0. 1 FT 2 mg/mL
mf, K, 435k 1.51, 2.98 A1 4.15 mg/mL, ULHABEE
YRR ZRUR B 30, o-F 2T pNPG 1135l
JIHA R B I B K T A R S Y 2
HRETT, YRR E Y K 4 (0.71£0.03) mg/mL, Ky
Sh1(4.94+0.36)mg/mL. K, fHIBALT Ky {H, 20
TER AT HIE R b, e dIE A & 25,
HIYUBLR R Y o- A0 LS & LY IR E S a-
HIZPPE T -pNPG AWML & E e
2.5 FRIAREX o BERE IR RN
2.5.1 VKRN oM RETF B R OIS 2R .
FIR NN ZIR G 5 BB R A — B R T,
AL A NIREDE G . DGR B R e R R S A,
B ST T ERAS | SRR LT A O B
VIAHIERY, aniEl 5 BT, o4 2 08 1 28 R 1
280 nm B, & 5K 336 nm &b WLEL F %k P IR
YOG, BEE GURIARZR BT i B iGN, o-F 4k
Tl V1) 2 G L T el 559, 2 HH — i RV, TR
R BB SRR RS . YRR ZEFNZE il
AR AR /N, TS G e kR, LA EGERER
HAG AL AR K RENS ML S o 250 R A B AR FH AV

301 — 0 mg/mL
— 0.5 mg/mL
— 1 mg/mL
25 — 2 mg/mL
— 3 mg/mL
o0t 4 mg/mL
=
R
w15
10 p
5

300 3é0 34110 36IO 35;0 4(‘)0
K (nm)
K5 GeRARZEXT ot a Bl H B LIE HE R
Fig.5 Effect of genistein on the fluorescence spectra
of a-glucosidase
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Fig.6  Stern-Volmer quenching curve of genistein
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FH—2K

TEZ 1 1, RIENEEERY AG ¥ 7l BiiAgek)
KREE o-BHWT IS GEENY A KT, AH>O0,
FEEN R ARG AR, 33X 5 PR -SZ AR L, A RO ARG
FEA—BY, H—EIER G R A2 B 53T AR 1
e, ANFENREERY AS 2N IEAE, o AR R TR
SLEEWGIN . DA S IRSRIAYURIRE 5 o820 W i
P L G R R DR S TR A/ 13 . Singh 8594 BfF
FENE B Z2 T i) 3 2 OV SEALAYT, WA T 25l
BT AR, B GUkh A ER 32 25 i ok syl F -5 1 v R,
F45E, AT ARSI TR MR PRI S AH DI R HE o
2.6 FRARRE - EEEFES FIES
2.6.1 Sy TG GEE ST XA SRR R/INAT
LU WL S G5 R RS ETE . ST HRUBIR R S a2
T 100 Y2 A 2 TR 53Hr, FHRECAAR R T
(2323 4~ B J7F) 47, [ A 0.2 nm 19 RMSD 2%

25 FERERIEINITHES, Sy B S5 AR U FE R,
IR UNE 8 s . £E 100 Y AR & A [F144
RIFRCH 44 4, KT 1 IR R FEEC 19 1~ 544
SIS EY/INT—12 kI/mol, 455 6E Ry Tl F2 ] Yy
BIARR Y oA RO S5 & RERS A A UEF T, 3
IR R s R AE— . HP s 15 25K
6 5. 9 . 10 FEMBARES G HEST I N—23.18. —22.81
—22.51, —21.88., —21.50 kJ/mol, F K454 HE /N T3
JIEEEEE TP AG, X & T b 2R A A
IREE RS, A RIS RIS s . AR B0 3 R
1212, 6 K. 8 K. 5SIR, I 5 MG =,
YRR E Y o WA ES G 180, Refg o 45
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Fig.8 Cluster distribution of molecular docking
binding energies
2.6.2 YUBIKRZERS o-HAgH T B XA ST 53
=R 2 WL, GUBIRZRES G a- i B S , HATEL
A ARG S RE . T IHIRE . Fr L BN BE, X L4
AE R AENE T IRFHEL A thBERYSEI . 5 ML AI R A
S S UK EAE ISR 7001 —26.84 . —27.17
—26.71., —25.79. —24.65 kJ/mol, Xt 43 [1] HE 14 BT ik
LR T4 A EFRAE, BoRYURIR RS o-fah
Tt (1) 25 5 TR SRS T S B s KA EAE - . 5

F 1 POCERSE 456 BT =S5
Table 1 Fluorescence quenching parameters, binding constants and thermodynamic parameters
() HSTR KR AL ik e A FEMBE I GH T EL EHENC LA R AH AS AG
S (10° L/mol) (10° mol/L) (10" L/(mol-s)) (L/mol) R (kl/mol)  ((J/(mol'’K))  (kJ/mol)
273 0.2059 2.4426 0.4094 61.8 0.76 6.3117 67.4117 —12.0917
298 0.2602 1.6001 0.6250 60.7 0.71 8.1267 73.5023 -13.7770
310 0.2952 0.5766 1.7343 22.8 0.58 6.8510 69.3871 —14.6590
*2 MG S
Table 2 Docking parameters of the dominant conformations
W% AR A g J3FlalgE HiHLAE HARE HF [ g S S R A AR S
) (kJ/mol) (kJ/mol) (kJ/mol) (kJ/mol) (kJ/mol) S (kJ/mol) (pumol/L)
96 —23.18 —28.18 -1.34 -3.95 5.00 —26.84 90.08
66 —22.81 —27.80 —-0.63 -3.91 5.00 —27.17 104.49
7 —22.51 —27.51 —-0.80 -3.65 5.00 -26.71 118.53
48 —21.88 —26.88 —-1.09 —-3.70 5.00 —25.79 152.80
74 -21.50 -26.50 —1.85 -3.86 5.00 —24.65 177.66
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Fig.9 Binding sites and construction residues
TE: B RLR 2R O R HE R, SRR LI BAIR R, 1L
BN LG CHEIRER

2.6.4 YeRlKREY o WA A EA/EN  h
Kl 10 AN 3 AIAN, o~ 2 B B Y Glu-429 FRELFN
Lys-432 ZRIL 5 YLkl AR R A ) C8 JE b /K 4H H.
YERT, C-C BE B 43 %)~ 0.371 nm F1 0.374 nm; Ile-
419 FRIL G YRR R B 21 C2'4E BLst /K AH HAE
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Fig.10 Patterns of interaction between genistein

and o-glucosidase
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Table 3 Parameters of hydrophobic interaction

FRILITS FRILAAY C-CHE# (nm)
419 Ile 0.351
429 Glu 0.371
432 Lys 0.374

TE: C-CHERS, AHTLAR RIRYBRIE T = [ AR R

JUBl KR Z & 3 DR, 28 T 5 A E
FMEHS, TR AT, SEpE R EEE. HIE 10 A
2% 4 TTHI, YeBlAR 2 B B C44b IR S b A A
5 o % OBE S Glu-422 58 B 09 0 5% DL & Gly-
161 iy =45 nl &4, H H-A BE B 4 0.219 nm Fl
0.241 nm, D-A 585~ 0.313 nm £l 0.341 nm, {4
1 FE N 160.40°F1 166.80°, 2 Ak S48 ] 4 /2 G kA
RO THEEEETE ., o ZPEEEN Asn-235,
Asn-317 DIAMEEAVE S HEEUR S YLBR R A IE R
SURE, His-423 DIMNEEAE It SR S YUELR R C 3
R A A, H H-A BEE5H 0.203 nm ZE 0.328 nm, D-
A FEESH 0.296 nm ZE 0.387 nm, X LL S a8 Gy
KIAEYS o B RNSS & AEFE —EEE. LA
IR, BKAH AR AR R e T YRR
FY a- WAV E G WS ERE M, X5 A m
BT S P 45 SR — 3

#4 FAHESH
Table 4 Parameters of hydrogen bonds

ﬁiz% &% H-AEE D-AfHE  ftiksgs Bk E=E
F5 2 (nm) (nm) (®) 753
161 Gly 0241 0.341 166.80  o-HiiAMEITEE  EHE
235 Asn 0203 0.296 15112 o-#iZpEITRE  MEE
317 Asn  0.328 0.380 113.19 o WAGHETTRE  M%E
422 Glu 0219 0.313 160.40 PeRLRE  EE
423  His 0308 0.387 13427 o WEGEETE  MIEE

TE: H-AREES, U A2 (R 07 2 [ O FE s D-ARE, RSz &
JE T2 IB AR s B B, A AR RSS2 81K e £ s A AR E,
SR i U SERR Y R R AL

3 g

ASSCHRITE T GBI R BE MRS ME AR 52
Mg K FLXT o~ AR B A AR FH AT B AERLH] . S
B ZR BEASHI I GERT ARG MNE AL, g it ie ks Fibt
PREGERS B BIEE N 42.57% F1 105.34%., Yokt
AR ZEXF o-F0] 255 W8 17 WA R4 109 0006 1, Koo
(0.7120.03)mg/mL, Ky 4 (4.94+0.36) mg/mL, PAE
At AT ] 4 D SR A o R AR T T TS A
PN RK AR RN, YObARF A o 28 -FS IR A%
KA OB K B NTEDE G, Y BAR R S o4
W45 A2 R SR S I AR B o 50T XeH2eA5E
LR, Yl AR E 5809 Tle-419. Glu-429 Fil Lys-
432 FRFELE B K AH BEAE S A, S50 Gly-161.
Asn-235. Asn-317. Glu-422 il His-423 5% I A
B, 15 AR S R AR AR A, DATITREATS o 18 28 10 11 i
MRS PR . 25 b, YOBER R BBAE N o1 4500
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