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Effects of Different Cholinium Ionic Liquids on the Functional Properties of Pea Protein
JIANG Peiyun, WANG Yushan, XU Shunying, LI Shuhong, CHEN Ye, CHEN Guiyun”
(College of Food Science and Engineering, Tianjin University of Science & Technology, Tianjin 300457,
China)

Abstract: Pea protein has relatively poor water solubility and foaming properties, which limits its deep pro-
cessing and development in the food industry. In this study, choline-based ionic liquid, a biocompatible green
solvent with good biocompatibility, was used to improve the solubility of pea protein. The changes in the func-
tional characteristics of pea protein in five solutions with a concentration of 56.00% of choline chloride ([Ch][CI]),
choline acetate ([Ch][Ac]), choline lactate ([Ch][La]), choline phosphate ([Ch][Ph]), and choline citrate
([Ch][Ci]) were investigated. The results showed that, except for [Ch][Ci], the other four ionic liquids signifi-
cantly enhanced the solubility of pea protein (p<0.05). Among them, [Ch][Ph] had the best effect, increasing
the solubility of pea protein from 4.50% in water to 12.70% in [Ch][Ph], and the foam stability reached
600.00%. This improvement can be attributed to the high viscosity (34 mPa-s) of the ionic liquid, which re-
duces the a-helix and B-folded structures of pea protein, induces protein unfolding, disrupts hydrophobic in-
teractions, and breaks hydrogen bonds between protein chains. In conclusion, choline-based ionic liquids are
effective solvents for improving the solubility and foam stability of pea protein.
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Table 1 pH and viscosity of different choline ionic liquids

Wi H pH A FhE/(mPa-s)
75K 6.92+0.02¢
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[Ch][Ci] 3.98+0.08' 39.70+0.43"
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Fig.1 Solubility of pea protein in different choline ionic liquids
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Fig.2 Average particle size of pea protein dissolved in different

choline ionic liquids
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Fig.3 Particle size distribution of pea protein dissolved in

different choline ionic liquids
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Fig.4 Foaming properties of pea protein dissolved in different

choline ionic liquids
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Fig.5 Foam stability of pea protein dissolved in different choline
ionic liquids
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Fig.7 Ultraviolet-visible spectrum of pea protein dissolved in

choline ionic liquids
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Fig.8 FT-IR spectra analysis of pea protein dissolved in different

ionic liquids
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Table 2 Percentage of secondary structure of pea protein in

choline ionic liquids
%
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Fig.9 Scanning electron microscopy images of pea protein
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