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Study on Interaction Mechanism between 3 Kinds of Flavonoids Compounds and Human Serum Albumin
by Fluorescence Spectrometry

LAN Rui', GONG Xiaobao', HUANG Ligua', CHEN Zhu’, ZENG Xue’, ZHANG Baoshun'(1.School of Phatma-
¢y, Southwest University, Chongqing 400715, China;2.Dept. of Pharmacy, Chongqing Medjcal and Pharmaceu-
tical College, Chongging 400030, China)

ABSTRACT OBIJECTIVE: To study the interaction mechanism between flayonoids and human sefum albumin (HSA), and to
compare the effects of different B-ring substitutions (hydroxyl, méthoxyl group) of flavonoids on macromolecular receptor. METH-
ODS: The interaction regularity between three flavonoids with/different, B=ring substitutions (quercetin, hesperetin, methyl hespere-
tin) and HSA was studied with fluorescence spectroscopys* the fluorescence quenching types between 3 flavonoids and HSA were
determined and analyzed, and the velated'binding /constant, “binding site and thermodynamic parameters were calculated. RE-
SULTS: The quenching constantss(K,, ) and binding constants (K,) were decreased with the increase of temperatures. The number
of binding site (n) was approximately equal to one, and the thermodynamic parameters AH<<0,AS>0, the binding interaction of
these compourids with 'macromolecules was influenced because of the difference of the B-ring substituents. CONCLUSIONS: The
quenching mechanism between three flavonoids and HSA was static quenching; the number of binding site was one; the interaction
force of the three compounds with HSA was mainly static electricity, and hydroxyl group in the B-ring was likely the major active
group and exerted stronger binding force than methoxyl group to connect with macromolecules.

KEYWORDS Flavonoids; Fluorescence quenching; Human serum albumin; Mechanism
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Fig 1 Molecular structure of quercetin, hesperetin and

methyl hesperetin
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Fig 2 The fluorescence quenching spectra of HSA by three
kinds of flavonoids
A. quercetin; B. hesperetin; C. methyl hesperetin
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Fig 3 Stern-Volmer curves of three kinds of flavonoids on
HSA under different temperatures

A. quercetin; B. hesperetin; C. methyl hesperetin
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Tab 1 Interaction constants of quercetin, hesperetin, meth-

yl hesperetin to HSA under different temperatures

HRY R, C K.,L/mol K,,L/mol r

it % 25 2.08x 10° 2.08x 10" 0.996 06
31 172x10° 1.72% 10" 0.999 86
37 151x10° 1.51x10" 0.992 78

BEE 25 1.09% 10° 1.09% 10" 0.998 93
31 0.88x 10° 0.88x 10" 0.998 26
37 0.62x10° 0.62x 10" 0.994 17

R 25 045 % 10° 045% 10" 0.998 31
31 042%10° 042x10° 099777
37 037x10° 0.37x10" 0.994 28
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Fig 4 Double-log plots of three kinds of flavonoids quench-
ing on HSA under different temperatures
A. querceti; B. hesperetin; C. methyl hesperetin
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Tab 2 The binding constant and binding sites of quercetin,

hesperetin, methyl hesperetin with HSA under dif-

ferent temperatures

WEERS T K,,L/mol n r
g% 25 02133 0.978 98 0.996 79
31 01734 0.994 06 0.999 90
37 0.1451 1.029 62 0.996 73
g% 25 0.1156 0.952 87 0.999 31
31 0.0874 1.005 36 0.998 34
37 0.073 8 0.978 15 0.997 03
AR E 25 0.044 7 1.003 97 0.998 66
31 0.0419 0.992 05 0.997 60
37 0.040 5 0.883 67 0.997 30
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Tab 3 Thermodynamic parameters of the interaction of

quercetin, hesperetin, methyl hesperetin with HSA

EERRS RE,C K.,L/mol AG,kJ/mol r AS,]/(mol-K) AH,kJ/mol
fits % 25 208x10°  -30.3054 099658 339946  -20.1751
31 1L72x10° -30.509 0
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