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Binding Characteristics and Stability of Zein with Isorhamnetin-
3-0O-glucoside and Isorhamnetin-3-O-rutinoside

LIAN Di. CUI Jingjing. LI Yuan. DU Yutong. WANG Suging. WANG Meizi. LI Li
(College of Chemistry, Changchun Normal University , Changchun 130032, China)

Abstract: We studied the composition of two flavonoids, isorhamnetin-3-O-glucoside and
isorhamnetin-3-O-rutinoside, their binding behavior with Zein, and the stability of two flavonoid-Zein
systems by using spectral analysis and computer simulation method, and revealed the optimal binding
mode, binding site and the stability of the complex system formed by two flavonoids and Zein. The
experimental results show that two flavonoids bind to Zein through hydrogen bond and van der Waals
forces, leading to static quenching of intrinsic fluorescence of Zein and altering its secondary structure of Zein.
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Fig. 1 Structure of isorhamnetin-3-O-glucoside (A) and isorhamnetin-3-O-rutinoside (B)
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Fig. 2 Flurescence spectra of isorhamnetin-3-O-glucoside (A) and isorhamnetin-3-O-rutinoside (B)
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Fig.3 Stern-Volmer curves of isorhamnetin-3-O-glucoside (A) and isorhamnetin-3-O-rutinoside (B)
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Table 1 Fluorescence analysis results of isorhamnetin-3-O-glucoside and isorhamnetin-3-O-rutinoside

N 107 XK,/ 1072 XK,/ 107 XK,/

HEEWikR T/K _ - -
(L * mol™ ") (L (mol+*s)™ " (L * mol™ ")
Zein-5 R E-3-O-H A b 298 5.7820. 04 5.7820. 04 4.854+0.03
304 5.5220. 06 5.5220. 06 2.1140. 04
310 4.654+0.01 4.654+0.01 1.2040.02
Zein-5 RAEE-3-O-E FHHF 298 3.7940.02 3.7940.02 1.784-0.03
304 3.4240.02 3.4240.02 0.9740. 04
310 2.0940.01 2.0940.01 0.6840.02
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Fig.4 (F—F,) "'-c™"' curves of isorhamnetin-3-O-glucoside (A) and isorhamnetin-3-O-rutinoside (B)
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Fig.5 (F—F,) '-c™? curves of isorhamnetin-3-O-glucoside (A) and isorhamnetin-3-O-rutinoside (B)
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Table 2 Thermodynamic parameters of isorhamnetin-3-O-glucoside and isorhamnetin-3-O-rutinoside

HEEWiER T/K AH'/(kJ * mol ") AG"/(kJ * mol ') AS°/(J -+ (mol* K) 1)
Zein-5 B2 -3-O-H & v 1 298 —89.2940.09 —26.63+0. 10 —210.274+0. 11
304 —25.3740.05
310 —24.104-0. 04
Zein-5t B ZER-3-O-ZEF M 298 —61.2740.09 —24,1540.10 —124,594+0. 07
304 —23.4020. 05
310 —22.6540. 04
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Fig. 6 UV spectra of isorhamnetin-3-O-glucoside (A) and isorhamnetin-3-O-rutinoside (B)
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Fig. 7 Synchronous fluorescence spectra of isorhamnetin-3-O-glucoside (A) and isorhamnetin-3-O-rutinoside (B)
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Fig.8 Three dimensional spectra of isorhamnetin-3-O-glucoside (A) and isorhamnetin-3-O-rutinoside (B)
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Table 3 The secondary structure change of Zein

Zein MIE SRR o WRE/ 0 AR/ Bt/ BFRIVAT/ % TN /%
Zein 20.7040.02 29.50%0.06 17.7040.04  20.20%0.03  11.90=0. 07

Zein-5 AR -3-O- M EBEH (1 : 2) 28.60+0.09 26.10+0.04 20.5040.07 17.10+0.03 7.6040.02
Zein-SFRABEE-3-O-ZEFMIF A + 2) 32.7040.07 32.2040.04 13.50+0.03 15.30+0.06 6.3040.06
2.3 HEHEIS
2.3.1 AT X

Ramachandran 73 Hr 45 R Wl 10 frzR. 1 10 W00, 60. 106 A% 2 56 R ik BE Ao T e X 48k, 30. 6 %6
M FR LA, T AR VF KR, 7. 7% M FR I T3 5 R X, 1. 6 %0 AR L7 T feifF X J, 3% B[] YA 78
AT F X H NMR/X-ray PF43 0 B AR 2 Zein MRS ERR 4 (18 10(B)) . i Z 1140 —3. 28 i —
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Fig. 10 Ramachandran diagram (A) and ProSA-Web diagram (B) of Zein models
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Fig. 11 Best docking mode of isorhamnetin-3-O-glucoside-Zein (A) and isorhamnetin-3-O-rutinside-Zein (B)
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