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Interaction Between Aglycone Isoflavones and Soy Protein Isolate
REN Yun-peng', LYU Si-yao', ZHU Deng-zhao', GU Chun-mei', YU Han-song'*

(1. School of Food Science and Engineering, Jilin Agricultural University, Changchun 130118, China; 2. Division of Soybean Processing Soybean

Research & Development Center, Chinese Agricultural Research System, Changchun 130118, China)

Abstract: In order to promote the development and utilization of aglycone-type isoflavones, the interaction mechanism between
daidzein/ genistein and soy protein isolate was studied by spectroscopy in this study. The fluorescence and UV spectrum
showed that daidzein/genistein could enhanced the microenvironment hydrophobicity of tryptophan residues of SPI, and caused
changes of protein structure. The quenching mechanism of daidzein/genistein on SPI was static quenching, the main forces
were Van der Waals force and hydrogen bond, the number of binding sites was one. FTIR analysis showed that the addition of
daidzein/ genistein changed the secondary structure of SPI. With the increase of daidzein/genistein mass concentration, the

content of a-helix, B-turn and irregular curl increased, and the content of B-fold decreased. Comprehensive experimental

results showed that, the affinity between genistein and SPI was stronger than that of daidzein.

Keywords: Aglycone isoflavones; Soy protein isolate; Interaction
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Table 1 Experiment treatments (%)

g KRESEEA KI#E PREARER
Treatment SPI Daidzein Genistein

Da-1 1 0. 050 -

Da-2 1 0.075

Da-3 1 0. 100

Ge-1 1 - 0. 050

Ge-2 1 - 0.075

Ge-3 1 - 0. 100

1.3 MEMBESFH*
1.3.1 #bEkigEss SEEHSE WL
SRR ) B (R N 0.3 mg - mL T AY IR
W, T 298,304,310 K fH iK% R E 30 min,
i F97Pro #YXS A0 OB BETHAH K L2/ kbR
Y SPL Z AR R 5L, B Mk kK
290 nm, & #iE K 300 ~ 500 nm, ¥ & F1 K S8 5% 50
FEH 5 nm, B INA KGR/ Yok K E i SPL %
ISR AR FIWT P 5 SPLE R EAEMEH
1.3.2 ZA5WEHR MY Stern-Volmer 7 FE
I TR S SR X SPI A S e S AR Kk 72
Stern-Volmer 52 :

T ek [0)=1+K, 0] (1)

PPy - RER/GERIRZ AT SPT 1975
SRS F - R/ GBI AR SPLIYZE LR ;
K., = SRR EH(L-mol ™) s K, — JOKHAR 3 AL
(Lemol ™' +s71) ;0 - RER/ PRI ARIHRIE 7, -
VX NGRS VA Y S N i o N U
10°* 571[15]O

WL Fo/F X[ QISR G AR, Al 155 K
ELCRER) Mg Ko

LIPS SAE R ONGE VA S ¥ S S0 DN
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Fig. 1 The effects of different mass concentrations of daidzein( A )/genistein(B) addition

on fluorescence spectra of soy protein isolate

2.2 KRER/EBARERE SPI ST RYE

Hy /& 2 AT %0, Stern-Volmer J7FE M2k (AR HE %
TR ) T i T SR AEG, T DA W R B R/ G R X
SPI BRI RS AR K o HICS il 5 08 2K T 3 4 e
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Fig. 2 The Stern-Volmer plot of daidzein(A) / genistein(B) quenching soy
protein isolate under different temperatures
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Table 2 The quenching rate constants and correlation coefficients of SPI and daidzein orgenistein compound

! T Ky K, 2
Isoflavone Temperature/K /(Lemol™") /( Lemol '-s71)
KE&R 298 3.5 x10* 3.5x10" 0. 99647
Daidzein 304 2.9 x10* 2.9x10" 0. 99864
310 2.4 x10* 2.4 x10"2 0. 99531
Yokl R % 298 5.3 x10* 5.3x10"? 0. 99924
Genistein 304 4.3 x10* 4.3 x10" 0. 99885
310 3.8 x10* 3.8 x10" 099852
2.3 KEZE/EBAERSSPIMESEHMESMA  1.3%10°,3.9 x10°L-mol "' 1 5.0 x10,2.5 x 107,
S 6.3 x10* L-mol ~' , 45 & H 4 K, #k 10" ~10° $rhg:

HE 3 w0, gl Q5 Ig[ (Fy - F)/FlzZ 9, RWRE R/ YRR R 5 R T 0 B i A7 1
BAFLRME G R, MRYEF 3 WM, £ 408 R KT BORMEA . WHICR S S E AR R/ R AR R
0.99, UL I B2 4 A0 ] I RS Da Fl Ge 55 SPI S RGBS EALE 3 PN T H4E &AL 8Oy
I EAER . H3E 3 i, kg 2/ ek K25 SPI 1.35,1.25,1. 15 f11.25,1.21,1. 01, e P o B 57
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Fig. 3 The double logarithmic plot of daidzein( A )/genistein(B) quenching soy protein

isolate under different temperatures
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Table 3 The apparent binding constants, correlation coefficients and binding sites numbers of SPI and DA/GE

ESFEE AR ¢

S fiyES K,

Tsoflavone Temperature/K /(Lemol™1) Number of binding sites a

NGRS 298 3.9 x10° 1.35 0. 99436

Daidzein 304 1.3x10° 1.25 0. 99535

310 3.9 x10* 1.15 0. 99947

JURARR 298 5.0x10° 1.25 0. 99845

Genistein 304 2.5x10° 1.21 0. 99628

310 6.3 x10* 1.01 0. 99947
2.4 KEFR/EBARS SPHERERHRANES OoEEHZRNES LA A#Tr, AH<0 H
HRAERAIER AS <0, KPR R/ GERARZR S SPI[a] A A EAFE

&4 TR, AG <0, RUIFF U ¥ 5K Sopagamieies ™,
x4 BNFESHE

Table 4 Thermodynamic parameter values

7 B L AH AS AG
Isoflavone Temperature/K /( kJ*mol™1) /(Jemol ~1-K1) /( kJ-mol ")
KEHE 298 —-99.768 —-227.758 -31. 896
Daidzein 304 -232.217 -29.174

310 —-237.345 -26. 191
Y S N 298 —88. 607 —189.258 —-32.208
Genistein 304 —-208. 332 -25.274
310 -197. 509 —-27.379

2.5 KREZE/FHARES SPLESERLEIIE
S

FH & 4 w1, SPL 7E 290 nm AbA7 76 2 AMI Ik i

TFICAL R BAE 340 nm A FAAE S8 AR IS 0% . F %]

5 ], BEE T S A o e v B K, RS

B AR 1 58 A e K W IS (3 T v ARLEE ) — Jo

CES 201 NGl PN VE LY S ¥ S R/ IR5 2
TR A WA K A=Ak, SPL Y 58 A i K I
Wizl ] 290 nm @ #5 2] 285 nm, YW A A4 K
HEBUE o MG A s S B A R R R AN IR 85
PEARE AT AT R L YRR K T
SPL ) JIR B fif 2, (o LR T PO 3 19 (0 2 R 2 R 1R

R AT, Y *4*%‘?ttjt4%'?scﬂiééﬁ%‘%/*%m" 5u6 6155 Hr—2.
fE 5, UiBA SPT &5y & A= A8 b H L BEAR FE R
1ok A 1ol B
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Fig. 4 The UV spectra of soy protein isolate and daidzein( A )/genistein(B)
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Fig. 6 The FTIR spectra of daidzein( A )/genistein (B ) -soy protein isolate composite system

RS KER(A)/FHAR(B)EXESBERERURPTAESBEEA _REHIE

Table 5 The secondary structure content of soy protein isolate in daidzein( A )/genistein(B ) -soy

protein isolate composite system

FX}5 1 Relative content /%

"
Si?le a — 12E B-i& B - ¥ TR ih
a-helix B-turn Irregular curl

F B8 Control 15.7+0.5 ¢ 41.4£0.4 a 28.8+0.5 ¢ 13.840.2 e
Da-1 16.1£0.2 be 38..4+0.8 b 25.1+0.3 f 20.4+0.8 a
Da-2 17.4£0.3 a 33.5+0.6 d 32.0£0.8 ab 18.1£0.3 c
Da-3 17.8 0.3 a 33.2+0.6d 32.6+0.8 a 16.1£0.3 d
Ge-1 17.2£0.2 b 35.1+0.8 ¢ 29.7 +0.3 de 17.7 0.1 ¢
Ge-2 17.5+0.8 a 33.8+0.1 d 30.4£0.1 cd 18.3£0.1 c
Ge3 17.7£0.8 a 31.8+0.1 e 31.2+0.1 be 19.4£0.1h

RNR/NGFREFRIRZE R B2 (P < 0.05)

Different lowercase indicate significant difference (P <0.05).
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