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Characterization of Dissociation-association Behavior and Self-assembly
Nanoparticles of Soybean Lipophilic Protein by Heating Induction

SUN Bingyu LIU Linlin SHI Yanguo ZHU Xiuqing ZHANG Na ZENG Jianhua
(College of Food Engineering, Harbin University of Commerce, Harbin 150076, China)

Abstract; Soybean lipophilic protein (SLP) is a highly hydrophobic protein rich in phospholipids, which
is the key to solve the functional defects of soybean protein isolates, such as hydration properties and
interfaces properties, etc. The dissociation-association behavior and self-assembly nanoparticles of SLP
induced by heating were characterized by some modern technology means, which were the ultraviolet
spectrum, fluorescence spectrum, circular dichroism spectrum, Fourier transform infrared, thermal
analysis and gel electrophoresis techniques. The results showed that the heating treatment transition zone
of SLP was 80 ~ 90°C, where the SLP can basically maintain a natural structure without significant
changes when the heating treatment temperature was below 80°C. While the secondary conformation of
SLP was changed significantly when the heating treatment temperature was above 90°C. The molecular
structure of the SLP was dissolved and extended to maximum extent, with increased surface
hydrophobicity at 90°C for 20 min. Subsequently, the SLP self-assembled to form a stable single-
distributed nanoparticle system with a particle size of about 110 nm. The dissociate subunits were
reassembled into intermediate aggregates by interaction of disulfides and hydrophobic interaction,
resulting in an increase of the degree of intermolecular aggregation and structural stability. The research
result would provide theoretical support for the development of SLP-specific powder and its application in
the food field.
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Fig. 1 Effects of heating induction on second-derivative

UV spectra of SLP
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Fig.2 Effects of heating induction on intrinsic fluorescence spectra of SLP
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Fig.3 Effects of heating induction on extrinsic
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Fig.5 Effects of heating induction on thermal stability of SLP
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Fig. 8 Effect of heating induction on average size and turbidity
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Tab.1 Effect of heating induction on PdI and Zeta potential

- R/ iF F1F 8]/ min
°C 5 10 15 20 30
25 (0.32£0.03)" (0.32+0.03)° (0.32+0.03)" (0.32+0.03)° (0.32 +0.03 )
60 (0.65 +0.05)" (0.57 £0.02)* (0.53+0.03)*" (0.47 £0.05)* (0.46 +£0.03)*"
ol 70 (0.51£0.22)° (0.55+0.01)" (0.54 £0.02)° (0.45 £0.03)* (0.42 £0.01)"
80 (0.22 +0.01)¢ (0.21 +£0.01)° (0.18 £0.07) (0.28 +0.09) (0.26 +0.03)¢
90 (0.26 +0.01)° (0.22 £0.01)% (0.23 +0.02) (0.20 £0.02)¢ (0.25 £0.01) %
100 (0.22 +0.04)¢ (0.24 +0.03)¢ (0.24 +0.04 ) (0.49 +0.04)° (0.36 +£0.04)°
25 (-7.16+£0.65)1 (-7.16+0.65)° (-7.16+0.65)° (-7.16+0.65)° (-7.16 +0.65)1
60 (-27.23£1.08)° (-28.07+1.07)° (-26.93£0.42)° (-26.84£0.85)° (-25.10 £1.93)"
70 (-24.61 +1.44)" (-25.22+0.89)> (1 -23.70£0.82)"™ (-19.77 £1.00)>¢  ( -18.77 £3.23)"
FHTHANL/mV

80 (1 -20.47 £0.59)°
90 (-20.37£0.85)°
100 (-24.37+1.62)"

( -20.57 £0.76)
(-22.13£1.12)°¢
(-25.67 £0.64)"

( —20.98 +3.40)"
(-19.37 £1.29) b
(-21.50 £2.04)"

(-19.46 £0.91)¢
(-21.43 £2.21)<
(-25.64£0.99)

(-15.36 £0.49)°¢
(-19.20 £2.17)"°
(-19.93 £2.82)"

T : FIZVEEE AR TR OR 2253 35 (p <0.05) .
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Fig.9 Response curves of average size of SLP during

heating and cooling process
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Fig. 10  Scanning electron microcopy images of SLP under different heating induction conditions
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Idealized schematic self-assembly of SLP
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