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Abstract: [Objective] To improve the emulsifying stability of soybean lipophilic proteins and broaden their application in the field of
functional foods. [Methods] Based on the glycosylation reaction, the processing conditions for glucose-mediated glycosylation
modification were optimized using grafting degree and emulsifying stability as evaluation indices. Meanwhile, the structure and functional
properties of the glycosylated proteins were characterized by SDS-PAGE, particle size analysis, Fourier transform infrared spectroscopy
(FTIR), foaming stability, surface hydrophobicity, and oil-holding capacity. [ Results] The optimal glycosylation conditions were a protein-

to-glucose mass ratio (M,gein® Mgeose) OF 171, a treatment time of 2 h, a temperature of 75 “C, and pH 8. Glycosylation did not alter the

primary structure of soybean lipophilic proteins; however, the contents of a-helix and /-sheet structures decreased. The infrared absorption
peaks shifted to higher wavenumbers, and the ultraviolet absorption intensity decreased. Glycosylation significantly reduced protein surface
hydrophobicity, while significantly enhancing foaming stability, emulsifying stability, and oil-holding capacity. [Conclusion] Under

appropriate conditions, glycosylation modification of soybean lipophilic proteins can significantly improve their emulsifying stability.
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Figure 3 Effect of treatment time on protein grafting

degree and emulsification activity
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Table 2 Orthogonal test design and results

I A B c D FALTEE/(m? g ) R 1%
1 1 1 1 1 70.089 17.064
2 1 2 2 2 164.204 34.862
3 1 3 3 3 102.944 32.293
4 2 1 2 3 181.707 41.651
5 2 2 3 1 192.070 31.376
6 2 3 1 2 176.640 44.771
7 3 1 3 2 131.041 48.807
8 3 1 3 108.011 31.376
9 3 3 2 1 107.772 36.881
AT T k 112.413 127.612 118.247 116.644
k, 176.806 148.095 151.227 157.295
ks 115.608 129.119 135.352 130.887
R 64.393 20.483 32.981 40.651
TR k, 28.073 35.841 31.070 28.440
k, 39.266 32.538 37.798 42.813
ks 39.021 37.982 37.492 35.107
R 11.193 5.443 6.728 14.373
R3 FHEHW
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B 11 622.795 1 045.756 2 5811.398 522.878 195.830 384.984 0.001 0.001
C 3 588.047 215.327 2 1794.023 107.664 60.454 79.270 0.001 0.001
D 721.710 205.728 2 360.855 102.864 12.160 75.736 0.001 0.001
2 534.163 24.447 18 29.676 1.358
Mt 24 4305.075 95 115.992 27
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Figure 6 Infrared spectra of proteins
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Figure 7 Microstructures of proteins with different grafting degrees
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Figure 8 UV spectra of modified soybean lipophilic proteins
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Table 4 Grafting degree and emulsification of modified  Table 6 Related physicochemical indices of modified
soybean lipophilic proteins soybean lipophilic proteins

21 5 R 1% FLALTE FLACTEE P/ % A ZetaHifii/mV A% /mm T K P
A 134.26411.29° 5.6340.25° 24l —19.104£0.340° 199.13+11.943% 3208.231+177.329*
Y1 59.00+1.36° 203.58+17.77° 15.04+0.79° Y1 —18.83-0.193* 212.40+11.301° 1 152.2634-50.304¢
Y2 27.00+£0.79° 215.794+14.69" 8.02+0.48° Y2 —12.98+0.046° 235.8348.659° 1739.095433.118°
Z1 8.00-0.34¢ 157.52410.98° 7.1440.59°¢ Z1 —13.034+0.186" 245.36+9.254" 1 857.140+67.342°
z6 33.00+1.06"  186.54+20.36°  10.61+0.83" z6 —17.81+0.095" 199.68+10.492° 2 085.710+77.374°

TR FR 2 5 B (P<0.05).
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Table 5 Functional properties of modified soybean
lipophilic proteins
4151 Ktk RIBFEENE % P /%
Y1 41.90+2.30 98.794+0.02°  46.67+3.85"
Y2 48.50+4.90 95.86+1.01 33.33+3.85%
Z1 49.30+0.10 93.91+1.00  26.67+3.85
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2 A 50.80+1.60 61.7440.19 21.56+3.56
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