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Abstract: [Objective] This study aims to investigate the effects of adding sucrose to plant-based beverages
containing milk on the structure and properties of milk proteins, as well as the binding of proteins to small
molecules in plants. [Method] Molecular dynamics simulation was conducted for the binding patterns between
f-lactoglobulin and anthocyanins and the protein structure changes under different sucrose concentrations (0, 0.25, 0.50,
0.75, and 1.00 mol/L). [Result] Anthocyanins mainly bound to the hydrophobic cavity of f-lactoglobulin. With the
optimal binding conformation as the starting structure, GROMACS was used for the molecular dynamics
simulation at 150 ns. The results showed that the structure of f-lactoglobulin in the sucrose solution was more
stable, with milder fluctuations of amino acid residues. The increase in the number of o helixes significantly
increased the hydrogen bonds between proteins, which was accompanied by the decrease in the number of
B folds. The binding free energy between f-lactoglobulin and anthocyanins did not change much in 0.25 and 0.50

mol/L sucrose environments, but significantly increased in the 0.75 mol/L sucrose solution and significantly
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decreased in the 1.00 mol/L sucrose solution compared with the control group. The differences in binding free

energy were mainly caused by changes in van der Waals forces and hydrogen bonding. [Conclusion] The changes

in sucrose concentration would cause the differences of the binding position and binding mechanisms of

anthocyanins on the f-lactoglobulin surface.
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Table 1  Effects of different sucrose concentrations on the secondary structure of f-lactoglobulin
JEBE 4 /(mol/L) To A it B A BT & B A o5 il oA B % A BREA o B JiE B A
0 32.59+1.51 65.17£1.63 25.46+2.45 16.37+£2.72 20.67+£3.25
0.25 32.78+1.50 64.61£1.05 26.41+£2.02 16.48+3.27 23.2542.67
0.50 32.67+2.80 62.37+£2.58 26.43+1.50 15.51+£2.80 21.94+2.89
0.75 32.48+1.65 63.97+1.79 25.90+1.98 17.17+£3.28 22.70+3.49
1.00 33.90+1.57 63.21£1.00 25.76+1.92 15.57£2.87 21.37+2.63
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Table 2 Effects of different sucrose concentrations on the binding free energy between f-lactoglobulin and anthocyanins
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0.25 —222.411+10.642 -40.351£11.916 97.170£14.450 -17.906+0.878 -183.498+11.775
0.50 =227.779+8.516 -35.086+5.452 90.815+7.301 -16.210+0.718 -188.280+10.005
0.75 -256.206+10.059 -32.658+7.905 95.390+£9.615 -19.305+10.781 -212.719+10.677
1.00 -200.000£12.008 -43.009+10.956 105.653+10.439 -17.240+0.813 -154.596+12.762
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