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Abstract: To enhance the storage stability of a-linolenic acid derived from Perilla frutescens, maltodextrin and soy protein
isolate were employed as wall materials to prepare perilla a-ethyl linolenate (AEL) microcapsule powder. The preparation conditions
were optimized using single-factor experiments combined with response surface methodology. The physicochemical properties of the
resulting microcapsule powder were characterized by scanning electron microscopy, laser particle size analysis, Fourier transform
infrared spectroscopy, X-ray diffraction, and thermogravimetric analysis. Results revealed that the optimal preparation conditions
for the AEL microcapsule powder were as follows: mass fraction of solids=10%, wall material ratio=2:5, core-to-wall ratio=2:5,
emulsification temperature=50.7 °C , and homogenization time=6 min. Under these conditions, the encapsulation efficiency reached 81.68%
in the microcapsule powder. Physicochemical analysis confirmed the successful encapsulation of AEL within the microcapsule shell.
The AEL microcapsule powder exhibited a spherical morphology with no visible cracks or pores, a weight loss rate of 76.00%, and
improved thermal stability. The core material release rate of the microcapsule powder was 15.23% after simulated gastric digestion
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and 80.02% after simulated intestinal digestion, indicating a favorable controlled-release profile. Oxidative stability testing further

revealed that microencapsulation effectively delayed AEL oxidation. Overall, this approach successfully encapsulated AEL and

enhanced the stability of perilla a-linolenic acid, thereby laying the foundation for its in-depth development and application in the

food and nutraceutical industries.
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Table 1 Factors and levels in response surface methodology
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Table 2 Composition analysis of microcapsule core material
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Table 3 Response surface design experiment and results
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