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Abstract: In this study, phytosterol-loaded nanoemulsions were prepared using soy protein-stevioside complex as a natural stabilizer, and
then spray-dried into oil powder. The oil-water interfacial tension measurements revealed that the addition of STE concentration is beneficial to
reduce rapidly the oil-water interfacial tension. The analyses of emulsion particle size and stability showed that the average particle size of the
fresh emulsions stabilized by SPI alone was 282.9 nm, while the particle size of the emulsion stabilized by SPI-1 wt% STE and SPI-2 wt% STE
complexes were 217.2 and 193.9 nm, respectively. Compared with the emulsion stabilized by SPI alone, the change in the particle size of
emulsions stabilized by SPI-STE was smaller after storage at 4 ‘C for 30 days. This result suggests the addition of STE facilitated the reduction
of the particle size of emulsions and improvement of their storage stability. The examinations by SEM and characterization of oil powder
structure showed that the powder stabilized by SPI alone had a smooth and flat surface with few in spherical granules but relatively high
viscosity. When STE (especially at 1 wt%~2 wt%) was added, the oil powders stabilized by SPI-STE complex hardly exhibited any viscosity
with rough surfaces, and were covered with spherical particles of uniform size, indicating that phytosterols have been well encapsulated in the
emulsion droplets. This analysis result was further confirmed by FT-IR and XRD examinations. This research used natural SPI-STE as the
stabilizer to prepare phytosterol-loaded nanoemulsion and its powder, by which the water solubility and bioavailability of phytosterol have been

improved, thus, phytosterol-loaded nanoemulsion stabilized by SPI-STE could be used as a novel phytosterol functional food ingredient.
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FLIRREE . anse 1 PR, Bl SPI AR € AE
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FERISEM, FLRATIZEHTR/N, W0 2 wt% STE HIFL
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FLIRLRE, il & AR I, X AT R SRS A
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Table 1 Particle size, PDI values, zeta-potential and storage stability of phytosterol-loaded emulsions prepared by SPI-STE mixtures

ER:3 F £ 5L T 442 /nm PDI Zeta-9.4%/mV T3, 30 d FLiR-F-344542/nm

1%SPI 282.9+1.06 0.23+0.01 -25.07+0.83 315.342.45
SPI+0.1%STE 241.0+0.86 0.24+0.01 -17.80£0.36 282.7+1.34
SPI+0.25%STE 237.9+1.93 0.28+0.03 -26.47+0.75 268.6+1.62
SPI+0.5%STE 252.343.25 0.29+0.02 25.7740.97 260.1+2.75
SPI+1%STE 217.241.92 0.29+0.02 -26.93+0.77 203.2+1.01
SPI+2%STE 193.9+1.47 0.19:+0.01 -28.00+1.91 183.7+0.61
2%STE 155.3+0.63 0.2120.01 -28.07+1.28 245.4+0.49
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Fig.1 Particle size distribution of fresh phytosterol-loaded
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Fig.2 Images of phytosterol-loaded emulsions stabilized by

mixed solutions of 1 wt% SPI with various amounts of STE (0
wt%-~2 wt%o) before and after storage
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Fig.3 Dynamic interfacial tension (y) for mixed solutions of 1

wt% SPI with various amounts of STE (0 wt%~2 wt%o) at the
oil-water interface
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Fig.4 Photographs and SEM images of spray-dried phytosterol
powders stabilized by the mixtures of 1wt%SPI and different
STE concentrations
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Fig.5 XRD (a) and FTIR (b) patterns of spray-dried phytosterol
powders stabilized by the mixtures of 1 wt% SPI and different
STE concentrations
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