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Structure and Functional Properties of Soybean Protein Isolate — Dextran
Non-covalent Polymer

ZHU Xiuging' DU Xiaogian' HU Miao' LIU Guannan' QI Baokun' LI Yang'’
(1. College of Food Science, Northeast Agricultural University, Harbin 150030, China
2. Heilongjiang Institute of Green Food Science, Harbin 150023, China)

Abstract; With the aim to reveal the interaction between soybean protein isolates ( SPI) and dextran
(Dex) in the mixed system and the effect of dextran concentration (1% , 3% , 5% and 7% ) on the
structure and functional properties of SPI, fluorescence spectrum, ultraviolet spectrum and Fourier
transform infrared spectrum were used to characterize the conformational changes of the SPI — Dex non-
covalent polymer, and the effect of dextran concentration on the functional properties of SPI was analyzed
through particle size, surface hydrophobicity, turbidity, solubility, emulsification activity, emulsification
stability and antioxidant activity. The results showed that SPI and Dex can interact through two non-
covalent forces; hydrophobic interaction and hydrogen bond under neutral conditions, thereby changed
the structure and functional properties of SPI. The addition of Dex can prevent the exposure of tryptophan
and tyrosine residues, and form a tighter tertiary structure compared with SPI alone. When the addition of
Dex in the mixed system was less than 5% , with the increase of Dex, the particle size, surface
hydrophobicity, and turbidity of SPI — Dex polymer were decreased significantly, and the solubility,
emulsification, and antioxidant activity of SPI — Dex polymer were improved significantly. When the
concentration of Dex in the mixed system was 5% , the improvement effect on the functional properties of
SPI was the most significant, the solubility, emulsifying activity index and antioxidant activity of SPI were
increased by 16.35% , 18.71% and 11.30% , respectively.
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Fig. 1  Microstructure of SPI and SPI — Dex
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Fig.2 Intrinsic fluorescence spectra of SPI and SPI — Dex
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Fig.3 Infrared spectra of SPI and SPI — Dex
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Fig.4 UV spectra of SPI and SPI— Dex
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Fig.5 SDS — PAGE of SPI and SPI — Dex
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Fig.6 Particle size distribution of SPI and SPI — Dex
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Dex [ J5i 5 4344, Bl Dex J5i 38 430 50N 7% I, B g
G TFE BB e B s SPT A%, X — P4 ] g
M TIRAERRT LS 5N Dex Ml H 5T, i AL
Oy TR B R AR A il B T, 3% 552, 6 47 S R

KLAR AT B EE AW A

030

0.25

0.05

SPI SPI+1% SPI+3% SPI+5% SPI+7%
Dex Dex Dex Dex

Hdh
P 7 SPI,SPI— Dex [ it &

Fig. 7 Turbidity of SPI and SPI — Dex
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Fig.8 Surface hydrophobicity of SPI and SPI— Dex
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