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Effects of High-pressure Homogenization on Structural and Emulsifying
Properties of Soybean Protein Thermal Aggregates

GUO Zengwang' GUO Ya’nan' LI Bailiang' JIANG Lianzhou' WANG Zhongjiang' LIU Jun®”
(1. College of Food Science, Northeast Agricultural University, Harbin 150030, China
2. Linyt Yuwang Plant Protein Co. , Ltd. , Dezhou 253000, China
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Abstract. To investigate the effect of high-pressure homogenization on the structure and emulsification of
soybean protein, high-pressure homogenization ( HPH) treatment at 20 min and 100°C were applied to
the soybean protein thermal aggregates ( HSPIs). The changes of HSPIs structure characteristics ( particle
size distribution, turbidity, skeleton structure, secondary and tertiary structure, hydrophobicity,
potential , sulfhydryl) and emulsification characteristics ( rheological characterization, emulsification and
emulsification temperature ) were assayed. The results showed that compared with the heat soluble
aggregates degree, the lower pressure of HPH can promote the re-aggregation of the thermal induced
HSPIs, which resulted in the increase of particle size and turbidity, the densification of HSPIs skeleton
structure. Along with the re-aggregation, the HSPIs disordered structure, particle {-potential and protein
peptide chains disulfide bond content were increased, and resulted in the increase of emulsifying activity
and decrease of hydrophobicity. While on HPH, strong strength homogenization can lead the disulfide
bond and skeleton structure of HSPIs broken, the protein spatial structure was opened, and the
hydrophobic sites were exposed, which resulted in enhancement of hydrophobicity, shortening of protein
peptide chain, decrease of particle size and the increase of {-potential, and then the decrease of
emulsifying activity of HSPIs. The results for the modification of soybean protein functional properties and
the application by high-pressure homogenization changed HSPIs.

Key words: soybean protein; thermal aggregates; high-pressure homogenization; structural properties;

emulsifying properties
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Fig.1 Effect of HPH on particle size distribution of

soybean protein thermal aggregates
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Fig.4 Effect of HPH on skeleton structure of soybean protein thermal aggregates
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Tab.2 Effect of HPH on rheological properties of soybean

protein thermal aggregates

2 BAE B K/ (Pars”) WERRECn Yo R R
SPIs 0.007 3 0. 87 0.99
HSPIs 0.0122 0.78 0. 99
HSPIs - 30 0.0132 0. 88 0.99
HSPIs — 60 0.015 8 0.85 0. 99
HSPIs - 90 0.0145 0.83 0.99
HSPIs — 120 0.0117 0. 84 0. 99
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HSPIs — 60 (221.90 £4.32)* (333.66 £4.84)"
HSPIs — 90 (199.42 £5.35)" (225.49 £5.61)"
HSPIs — 120 (158.45 £4.84) ¢ (193.22 £6.27)°¢
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