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Differences in In Vitro Digestibility of Curcumin Nanoemulsions Stabilized by Whey Protein Isolate and Whey
Protein Isolate-(—)-Epigallocatechin-3-gallate

LI Yanxin, CHEN Liying, LI Yan, XIE Xin’an, LI Lu™
(College of Food Science, South China Agricultural University, Guangzhou 510642, China)

Abstract: In this study, the release of free fat acids (FFA) from and the digestion characteristics of curcumin nanoemulsions
constructed using whey protein isolate (WPI)-(-)-epigallocatechin-3-gallate (ECGG) graft copolymers with 3% and 4%
grafting degrees as emulsifiers were investigated during in vitro simulated digestion and compared with those of curcumin
nanoemulsions stabilized by WPIL. It was found that binding to EGCG might cause the unfolding of WPI, and the interfacial
film thickness of the WPI-EGCG stabilized emulsion increased by 31.6 nm compared with that of the WPI stabilized
emulsion. The WPI-EGCG complex stabilized emulsion had a smaller particle size dispersion and average particle size than
the WPI stabilized emulsion and was therefore more stable and superior in promoting lipid digestion. After 120 minutes of
intestinal digestion, the final release rate of FFA from the nanoemulsion stabilized with 4% WPI-EGCG was 85.13%. Also,
the graft treatment improved the bioaccessibility of curcumin encapsulated in the system.
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Table1  Changes in secondary structure and tyrosine content of WPI
before and after grafting with EGCG
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Fig.1  Laser confocal microscopy images (A) and schematic diagrams of the
interface (B) of WPI and WPI-EGCG stabilized emulsion
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Fig.2  Particle size distribution (A-C) and average particle size (D) of
nanoemulsions stabilized with three emulsifiers at different

stages of digestion
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Fig.3  Changesin zeta potential of WPL 3% WPI-EGCG and 4% WPI-EEGCG

stabilized nanoemulsions at different stages of simulated digestion
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Fig.4 CLSM images of WPI, 3% WPI-EGCG and 4% WPI-EGCG

stabilized nanoemulsion at different stages of simulated digestion
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Fig. 5 Release rates of FFA from different nanoemulsions during
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simulated intestinal digestion
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Fig. 6  Bioaccessibility of curcumin in different nanoemulsion samples
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