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Preparation, Characterization and Stability Evaluation of Gum Arabic-
and Maltodextrin-loaded Anthocyanin Microcapsules
Prepared from Grape-skin Pomace

LI Xinyao', WANG Ruiyao', LU Kunyuan', GUO Rui', LIU Peng"*, SHAO Xinru*"

(1.College of Food Science and Engineering, Tonghua Normal University, Tonghua 134002, China;
2.College of Public Health, Jilin Medical University, Jilin 132013, China)

Abstract: In this study, the process of preparing microcapsules using a vacuum freeze-drying technique, with gum
arabic/maltodextrin as the wall and anthocyanins derived from grape-skin pomace as the core materials, was optimized. The
stability of the microcapsules under various temperature, light, and oxygen conditions was investigated before and after
encapsulation. Single-factor experiments were conducted using the encapsulation rate as the indicator to evaluate the effect
of the core-to-wall ratio, gum arabic-to-maltodextrin ratio, embedding temperature, and embedding time on the encapsula-
tion performance of anthocyanins. The optimal encapsulation process was refined using the response surface methodology.

The results indicated that the optimal process parameters were a core-to-wall ratio of 1:3.3, a gum arabic-to-maltodextrin
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ratio of 1:3.3, an embedding temperature of 41 °C, and an embedding duration of 30 min. The encapsulation efficiency of

the microcapsules was 98.48%+0.03% under this process. The surface of the anthocyanin microcapsules exhibited amor-

phous, concave-convex, and wrinkled structures. Fourier-transform infrared spectroscopy and X-ray diffraction revealed

that the anthocyanins could be encapsulated by gum arabic and maltodextrin, with an average encapsulated particle size of

1.0213 pm, a distribution index of 0.456, and an average potential of —13.70 mV. Investigating the effect of natural light,

temperature, and oxygen on the stability of anthocyanins showed that the microencapsulated anthocyanins were more

stable than their unencapsulated counterparts. In conclusion, the microcapsule preparation process is feasible and exhibits

high encapsulation efficiency, which can effectively enhance the stability of anthocyanins. This study provides a theoretical

basis and technical reference for the high-value utilization of grape-skin pomace by-products and the stabilization applica-

tion of anthocyanins in the food industry.
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Table 2 Experimental results of response surfaces

TS A B C D Y% FEET A B C D Y%
1 1 1 0 0 9091£1.05 16 0 -1 -1 0 93.33+0.94
2 -1-10 0 8.78042 17 1 0 1 0 87.52+0.34
3 1 -1 0 0 8.16£127 18 -1 0 1 0 91.46+1.05
4 -1-10 0 9684073 19 1 0 -1 0 88.76+1.39
5 0 0 -1 1 8667+133 20 -1 0 -1 0 92.16+2.02
6 0 0 -1 1 9386062 21 0 1 0 1 89.21+1.29
7 0 0 -1 -193.08:094 22 0 -1 0 1 92.73+1.01
8 0 0 -1 —19348:089 23 0 1 0 -1 94.57+0.78
9 1 0 0 1 8466+0.15 24 0 -1 0 -1 91.49+1.03
10 -1 0 0 1 93362094 25 0 0 0 0 98.35+0.56
11 1 0 0 -195304079 26 0 0 0 0 97.07+0.83
12 -1 0 0 —19028:122 27 0 0 0 0 98.03+0.59
130 -1 -1 0 89.72¢134 28 0 0 0 O 98.28+0.53
14 0 -1 -1 0 93354092 29 0 0 0 0 98.16+0.23

15 0 -1 -1 0 91.43+1.14

23 ma R T R (Y 5 25554
Table 3  Analysis of variance for response surface regression
simulation
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Fig.8 Fourier transform infrared spectroscopy of anthocyanin
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