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Effects of Complexation with EGCG on Structural and Functional
Properties of Soybean Protein Treated by Ultrasound-assisted Alkali

LI Yang'? YAN Shizhang' XU Jingwen' XIE Fengying' WU Lichun' QI Baokun'~?
(1. College of Food Science, Northeast Agricultural University, Harbin 150030, China
2. National Research Center of Soybean Engineering and Technology, Harbin 150030, China)

Abstract: Focusing on the effect of interaction with Epigallocatechin gallate ( EGCG) on the structure
and function of denatured soybean protein isolate ( SPI). Fourier transforms infrared ( FT — IR)
spectroscopy and fluorescence spectroscopy were used to analyze the structure and conformation of the
SPI - EGCG conjugates. The relationship between structural change and functional properties was
analyzed through the determination of turbidity, emulsifying ability, emulsifying stability, particle size
analysis, and Zeta potential analysis. The results showed that the absolute value of Zeta potential,
turbidity as well as emulsifying activity and emulsion stability of denatured soybean protein were increased
significantly, whereas its particle size was decreased. After complexation with EGCG, the functional
properties of the protein were further improved. The secondary structure of SPI was changed and the
protein was unfolded after EGCG were linked to it, which decreased the content of a-helix and increased
the content of a random coil. Ultrasound combined alkali treatment also changed the structure of the
protein. And the microenvironment around the aromatic amino acid residues in the protein was also
changed, resulting in its conformational change. In addition, the fluorescence spectra showed that the
fluorescence quenching of ultrasonic-assisted alkali treatment soybean protein by EGCG was a static
quenching process with the formation of binding sites close to 1.
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Fig. 1  Effect of EGCG and ultrasonic and alkali treatment

on FT — IR of SPI
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Tab.1 Changes in the secondary structure content of SPI before and after adding EGCG %
B o- 1R B-H& B-Fefh JERLI A i
SPI (16.00 £0.10)* (41.88 £0.05)* (25.93£0.10)° (16.18 £0.10)°
UHSPI (14.91 £0.10)" (41.04 £0.04)" (29.07 +0.10)* (14.92 £0.10)¢
SPI - ECCG (13.62 +£0.10)° (39.52 +0.10)¢ (29.26 £0.10)* (17.59 £0.10)"
UHSPI - EGCG (13.33 £0.10)¢ (40.78 £0.10)° (28.01 £0.10)" (17.89 £0.20)*
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Fig.2 Effect of EGCG on fluorescence spectroscopy

of ultrasonic and alkali treated SPI
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Fig.3 Average particle size, PDI and particle size distribution in alkali and ultrasound treated soybean protein
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Fig.5 Effect of EGCG on fluorescence quenching of SPI
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Fig.6  Stern — Volmer diagram and double logarithm diagram of EGCG quenching ultrasound and alkali-treated SPI
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Tab.2 Fluorescence quenching constant, number of binding sites and apparent binding constant of SPI - EGCG complex

Kb ER T = K[I/(L-mol_l) Kﬂ/(]n(mo]-s)_]) K“/(L-mol_]) n R?
popiizHa:] (1.123 £0.001) x 10* (1.123 £0.001) x 10'?" (3.477 £0.308) x 10*" (0.8514 £0.060)" 0. 994
R + B Ab (3.094 +0.002) x 10* (3.094 £0.002) x 10" (5.856 £0.239) x 10* (1.3+0.040)* 0. 995
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