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Structure and Flexibility Analysis of Interface Protein in
Protein Emulsion
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Abstract. The stability of soybean protein emulsion depends on the stability of protein membrane at oil-
water interface. It is important to study the structure and functional property of interface protein of
different protein emulsions. Totally 12 varieties of different interface protein were extracted. The interface
flexible protein had higher content of hydrophobic amino acids, and the molecular weight of the protein
contained mainly more than 100 ku. The globulin subunits of 7S and 11S protein were analyzed by FTIR.
The content of a-helix was lower and the content of random coil was higher, which was consistent with the
above results of different flexible SPIs. From the composition of SDS — PAGE subunits, it could be seen
that the proportion of 7S in the flexible protein was increased, which further proved that 7S protein had
higher flexibility. The flexibility of the interface protein was higher. The result of surface hydrophobicity
of interface protein was the same as that of SPI, and the interface protein had more hydrophobic residues
to be stable at the water-oil interface. From the analysis of the tertiary structure of the interface protein by
UV and fluorescence spectrum, it could be seen that the amino acid residues of the interface flexible
protein were more exposed and the structure was more flexible, which was conducive to the molecular
rearrangement at the interface. The functional properties were also changed, the solubility was decreased
and the emulsification was increased, which was related to the structure features of the interface proteins.
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Fig. 1 Interface protein percentage of different

soybean protein emulsions
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Tab.1 Content of different amino acids in different interface proteins %
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Fig.2 FTIR spectrogram of different interface proteins
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Tab.2 Secondary structure content of different interface proteins by FTIR %
i i o-12TiE B-Hr & B-#: JCHLI A iih
HN - 48 (14.73 £0.23) 1 (48.34 £0.23)" (14.11 £0.23)° (22.82+0.23)"
HN - 52 (17.33 £0.23)* (46.61 £0.23)¢ (15.87 £0.23)" (20.19 £0.23)"
HN -61 (17.88 £0.23)° (46.35 £0.23)¢ (15.22 £0.23)" (20.56 +0.23)"
HN - 66 (17.43 £0.23)* (48.98 £0.23)" (15.50 £0.23)" (18.10 £0.23)¢
HN - 69 (16.70 £0.23)" (51.56 £0.23)* (13.83 £0.23)¢ (17.92 £0.23)¢
HN -85 (17.65 +0.23) " (47.07 £0.23)° (15.86 +0.23)" (19.42 £0.23)°
HN — 87 (15.03 £0.23)° (46.86 +0.23) " (15.39 +£0.23)" (22.72 £0.23)"
HH - 44 (15.27 £0.23)° (47.14 £0.23)° (13.88 +0.23) " (21.70 £0.23)
HH - 49 (17.61 +£0.23) " (51.05 +0.23)" (13.47 £0.23) " (17.87 +£0.23) ¢
HH - 51 (16.19 £0.23)" (45.39 £0.23)° (17.46 £0.23)" (20.99 +0.23)"
HH - 53 (14.85 +0.23)¢ (48.01 +£0.23)" (14.88 £0.23)° (22.25 +£0.23)°
JY-55 (17.66 0.23)* (46.76 0.23)" (15.29 £0.23)" (20.30 £0.23)"
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