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Abstract: Interaction between epigallocatechin gallate (EGCG) and millet bran protein under conditions that
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synchronous fluorescence spectroscopy, Three-dimensional fluorescence spectroscopy and ultraviolet-visible
spectroscopy. The results indicated that EGCG can greatly quench the endogenous fluorescence of millet
bran protein in the mixed of static mode and dynamic mode. Synchronous fluorescence spectroscopy,
ultraviolet-visible spectroscopy and three-dimensional fluorescence spectroscopy indicated that EGCG
changed the protein peptide backbone and microenvironment of aromatic amino acid residues of millet bran
protein. The synchronous fluorescence results showed that they mainly affected the microenvironment
around tryptophan residues and reduced the hydrophobicity of the surrounding microenvironment. The
binding constants (K,) and site numbers (n) between EGCG and millet bran protein obtained at different
temperatures were 8.691 6x10* L/moL, 1.084 8 (290 K); 1.317 0x10° L/moL, 1.300 9 (298 K); 7.868 6x10°
L/moL, 1.489 3 (310 K), respectively. According to the thermodynamic parameters, EGCG and millet bran
protein were combined by hydrophobic interaction to form a complex. The binding distance (r) between
EGCG and millet bran protein was calculated to be about 2.341 8 nm based on the theory of Fdster’s
non-radiation energy transfer. The theoretical model of the binding ratio between EGCG and millet bran
protein at different temperatures was established, and the binding ratio between EGCG and millet bran
protein decreased as concentration of EGCG increased, while the temperature had effect on the binding ratio.

Key words: epigallocatechin gallate (EGCG); millet bran protein; interaction; fluorescence spectroscopy;
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ultraviolet-visible spectroscopy
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4 300~400 nm, FLKEPEETEEE N S nm, Kk
HEPEE N 10 nm, HIHERE Y 1200 nm/min,
D R 25 1F2 298 Ko
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Fig.1 Endogenous fluorescence spectra of millet bran
protein at different concentrations of EGCG
TE: AR BEEABTRKE N 1 mg/mL; 1~8: EGCG Jit
B2 510 0.0.005,0.01,0.02,0.04,0.06.,0.08.,0.10 mg/mL.
K2, &4,
Note: The mass concentration of millet gluten protein is
1 mg/mL; 1-8: the mass concentration of EGCG is 0, 0.005, 0.01,

0.02, 0.04, 0.06, 0.08, 0.10 mg/mL for curves 1 to 8. Figures 2 and
4 are the same as this one.
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Fig.2 Synchronous fluorescence spectra of millet bran protein with different concentrations of EGCG
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Fig.3 Contour map of millet bran protein and EGCG-millet bran protein system (0.04 mg/mL)
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Tablel Characteristic parametersfor thethree-dimensional
fluorescence spectra of EGCG and millet bran protein system

VAo B

—/ 3 mk S |J '—)H: N 1 i
R R JEXAEm/(am/nm) HEE
i 1 290/350 778.5
it 2 235/350 121.5
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b 200/400—250/500  82.76—356.5
I 1 290/360 122.4
EGCG i 2 240/390 53.5
(0.04 mg/mL ) +
IKAEER  WEa 3103100350350 99999(;99_’9
b 200/400—250/500  78.95146.2
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Fig.4 UV-Visabsorption spectra of millet bran protein
with different mass concentrations of EGCG
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Fig.5 Stern-Volmer plots of millet bran protein
interacting with EGCG at different temperatures
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Table2 Quenching rate constants and correlation
coefficients of millet bran protein and EGCG

B /K K/(L/moL) K,/(L/(mol-s)) HERE R
290 4.761 0x10* 4.761 0x10"? 0.910 3
298 1.276 4x10° 1.276 4x10" 0.940 0
310 1.439 7x10° 1.439 7x10" 0.928 2
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Fig.6 Doublelogarithmic curves of millet bran protein
quenched by EGCG at different temperatures
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Table3 Apparent binding constants, binding sites numbers,
and correlation coefficients of millet bran protein and EGCG

/K K4/(L/moL) A En HXRE R
290 8.691 6x10* 1.084 8 0.973 0
298 1.317 0x10° 1.300 9 0.969 9
310 7.868 6x10° 1.489 3 0.994 0
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Table4 Thermodynamic parametersfor interaction
between EGCG and millet bran protein

TR /K AH/(kJ/mol)  AS/(J/(mol-K))  AG/(kJ/mol)
290 164.891 6 665.851 6 28205 4
298 164.891 6 665.851 6 33.5342
310 164.891 6 665.851 6 415224
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Fig.7 Spectral overlap of EGCG absorption spectrum and
millet bran protein fluorescence spectrum
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