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Effects of Naringenin and Its Glycosides on Functional Properties
of Oat Protein and Their Interaction Mechanism

LIU Wuzhen', LITi?, GENG Qin', CHEN Jun'?, HAN Jialong', LIU Chengmei?, DAI Taotao"*"

(1.State Key Laboratory of Food Science and Resources, Nanchang University, Nanchang 330047, China;
2.International Institute of Food Innovation Co., Ltd., Nanchang University, Nanchang 330200, China)

Abstract: To investigate the effect of naringenin and its glycoside (naringin and narirutin) on foaming, emulsifying and
interfacial tension of oat protein and their interaction mechanism, in this study, fluorescence spectra and circular dichroism
were used to elucidate the interaction mechanism and protein structure changes of oat protein-flavonoid complex system.
The interaction of oat protein-flavonoid complex system was visualized by molecular simulation technique. The results
showed that naringenin, naringin, and narirutin significantly improved the foaming and emulsifying properties of oat
protein, and reduced the interfacial tension of oat protein, and the effect of glucoside flavonoids was better, namely naringin>
narirutin>naringenin. The results of fluorescence and molecular simulation showed that the three flavonoids interact with
oat protein mainly through hydrogen bonding and van der Waals force, and the binding constants at room temperature were
narirutin (11.05x10* L/mol)>naringenin (6.25x10* L/mol)>naringin (0.23x10* L/mol). The three flavonoids changed the
tertiary structure (fluorescence spectral redshift), secondary structure (a-helix decreased, f-folding and random curling

increased), and decreased surface hydrophobicity of oat protein, which resulted the and functional properties (foaming and
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emulsification) of oat protein improved. These results can provide a theoretical reference for selecting suitable flavonoids

for oat protein-based products.

Key words: oat protein; naringenin; flavonoid glycosides; interactions; functional properties
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Effect of foaming and emulsifying properties of OPI with naringenin, naringin, and narirutin
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Fig.2 Impacts of naringenin, naringin, and narirutin
on interfacial tension of OPI
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Fig.3 Fluorescence intensity of OPI at different concentrations
and UV spectra of flavonoids at different concentrations
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Fig.4 Fluorescence quenching of OPI at different concentrations of naringenin, naringin, and narirutin
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Table 1 Fluorescence quenching constants and thermodynamic parameters of OPI reaction with three flavonoids
at different temperatures
padins T(K) K, (10'L/mol) K (10%L/mol/s)  Ka(10*L/mol) n AH(kJ/mol) AS(J/mol) AG(kJ/mol)

298 9.26+0.002° 9.26+0.002° 6.25+0.02° 0.97+0.03 -27.36

OPI-flifz % 304 8.26+0.01° 8.26+0.01° 3.53+0.01¢ 0.93£0.02  —25.1949.16  —209.46+30.14 -26.46
310 7.02+0.001" 7.02+0.001" 1.53+0.01° 0.88+0.02 —24.83

298 8.52+0.002¢ 8.52+0.002¢ 0.23+0.01 0.71£0.02 -19.22

OPI-ili ¢ 1 304 8.27+0.001° 8.27+0.001° 0.8120.02" 0.8240.03  —162.0243.85  —608.06£12.65 -22.74
310 8.02+0.09" 8.02+0.09" 2.94+0.01° 0.92+0.02 —26.52

298 7.57+0.08¢ 7.57+0.08¢ 11.05+0.01° 1.03+0.02 -28.77

OPI-ZEAFHl A H 304 9.010.002° 9.010.002° 4.59+0.02° 0.95+0.04  —129.88+11.57 —338.87+38.08 -27.13
310 9.67+0.002° 9.67+0.002" 1.45£0.01% 0.85+0.02 —24.70
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Fig.6 Effects of naringenin, naringin, and narirutin on the
circular dichroism and secondary structure content of OPI
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Fig.7 Effects of naringenin, naringin, and narirutin on the surface hydrophobicity of OPI
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Fig.8 Construction and quality evaluation of OPI homologous model
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