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Preparation Process and Characteristic of Anthocyanin Microcapsule from Black Soybean Peel
ZHANG Shuli', XU Rongling', XU Minghui!, WANG Zhiwen', JI Xiaolong' *, YAO Yang>"

(1. College of Food and Bioengineering, Zhengzhou University of Light Industry ,Zhengzhou 450001, Henan,
China;2. Insistute of Crop Sciences, Chinese Academy of Agricultural Sciences , Beijing 100000, China)
Abstract: In order to obtain anthocyanin microcapsules from black soybean peel with a high encapsulation
rate and strong stability, anthocyanin microcapsules from black soybean peel were prepared by spray drying
method using soybean isolate protein and maltodexirin complex as the composite wall material. The preparation
process was optimized by the one-factor and response surface method, and then the physicochemical properties
and in vitro digestive properties were analyzed. It was shown that the best preparation process for anthocyanin
microcapsules from black soybean peel was as follows : wall material mass ratio of 1.8:5, air inlet temperature
under spray drying of 180 ‘C, and core-to-wall mass ratio of 2.1: 5. Under the optimal conditions, the anthocy-
anin encapsulation rate was 83.28%. The anthocyanin microcapsules from black soybean peel were overall in-
tact and evenly distributed in size. They had a smooth and delicate surface with good continuity. In addition,
the anthocyanin microcapsules from black soybean peel had a satisfactory effect of delayed release. After being
digested in simulated gastric juice in vitro for 2 h, the release rate of anthocyanin microcapsules from black soy-

bean peel was 74.36%. Meanwhile , microencapsulation improved the pH stability of anthocyanins.

Key words: anthocyanin from black soybean peel; microcapsules; physicochemical properties;in vitro diges-
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Tablel Factors and levels of response surface experimental design
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Fig.1 Effect of wall material quality ratio on encapsulation rate

of anthocyanin microcapsules from black soybean peel
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Fig.2 Effect of air inlet temperature under spray drying on

50

encapsulation rate of anthocyanin microcapsules from black

soybean peel
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Fig.3 Effect of core-to-wall ratio on encapsulation rate of

anthocyanin microcapsules from black soybean peel
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Table 2 Response surface experimental design and results

WIS A BEMBUR L B WS TS COBBERTRE L @34/%

1 0 0 0 83.54
2 0 0 0 83.64
3 0 -1 1 74.39
4 0 0 0 83.88
5 1 0 -1 74.36
6 0 0 0 84.23
7 1 0 1 74.23
8 0 1 1 75.45
9 -1 1 0 75.96
10 0 1 -1 73.09
11 0 0 0 83.77
12 -1 0 1 78.53
13 -1 0 -1 76.46
14 1 1 0 74.27
15 0 -1 -1 75.30
16 1 -1 0 74.08
17 -1 -1 0 77.18
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Table 3 Analysis of variance of regression model

JEKW MOr%E AmE Y% P P WFNE
TR 282.92 9 31.44 34356 <0.0001
A 15.65 1 15.65  171.06 <0.0001
B 0.594 0 1 0.5940 649  0.0382 *
C 1.44 1 1.44 1570 0.0054  #*
AB 0.497 0 1 04970 543  0.0526
AC 1.21 1 1.21 1322 0.0083 =
BC 2.67 1 2.67 2922 0.0010  *
A2 53.09 1 53.09  580.25 <0.0001  **
B? 100.62 1 100.62 1099.67 <0.0001  **
c? 80.26 1 80.26  877.16 <0.0001  #**
2% 06405 7 0.091 5
DI 0.3558 3 0.118 6 1.67  0.3099
afiiR2E 02847 4 0.0712
BB 283.56 16
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Fig.4 Response surface and contour map of interaction
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Fig.5 Particle size distribution of anthocyanin microcapsules

from black soybean peel and anthocyanin from black soybean peel
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Fig.6 Scanning electron microscopy of anthocyanin

microcapsules from black soybean peel
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Fig.7 Simulated release curve of anthocyanin microcapsules and

anthocyanin during in vitro gastric digestion

70r — R MK

- B HEE R

o5l MO RIEER
60

& 55

i‘(i 50F

o 45}

40+
35¢
30 Lt L L . L . L
0 20 40 60 80 100 120 140 160 180
Hsf 8] /min
Bl 8 BFRMRESETRAEINGIHE LR M &

Fig.8 Simulated release curve of microcapsules and anthocyanins

during in vitro intestinal digestion
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Fig.9 Effect of pH value on stability of anthocyanin

microcapsules from black soybean peel
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