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Preparation and Texture Analysis of Breakable Capsules for Regulating Gastrointestinal Function
WANG Xiao—min', YAN Yi-ying', YANG Jin-mei', QIN Nan', GUO Li-li', YANG Yu-kun?, LIU Xing'"

(1. College of Pharmaceutical and Food Engineering,Shanxi University of Chinese Medicine, Jinzhong 030619,
Shanxi, China;2. School of Life Science , Shanxi University , Taiyuan 030006, Shanxi , China)
Abstract : Using the film—forming properties of calcium lactate and sodium alginate, this article mainly explored
the effects of compound ratio of sodium alginate—low—ester pectin composite gel system, calcium lactate concen—
tration, balling time and core liquid loading volume on the characteristics of breakable capsules. The particle
size,shell thickness, drop test performance,appearance and bursting mouthfeel of the breakable capsules were
taken as the evaluation indicators for optimization of the preparation process through single factor test and or—
thogonal test. The Chinese medicinal materials that help regulate gastrointestinal function were added into the
liquid. The liquid formula was optimized via orthogonal test with sensory score as the indicator. The optimal
preparation conditions: Chinese medicine decoction mixed with sodium alginate and low—ester pectin composite
gel system(concentration of 1.2%, volume ratio of 7:3) as the core liquid, the core liquid loading volume of 530 L,
calcium lactate concentration of 2.1% , and balling time of 20 min. To 100 mL core liquid, the optimal addition of
xylitol and citric acid was 4 g and 0.1 g, respectively. The breakable capsules prepared with the above conditions
and formula were compared with two commercial products in terms of texture properties,basic parameters and
sensory characteristics. The breakable capsules produced in this study were pink spheres with smooth surface
and had suitable particle size,moderate shell thickness,good texture properties,and springy and bursting

mouthfeel ,demonstrating high quality.
Key words: breakable capsule ;regulation of gastrointestinal function ; texture analysis;sodium alginate ; low—es—

ter pectin; calcium lactate
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Fig.1 Flowchart for the preparation of breakable capsules
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Table 1 Standard for sensory evaluation of explosive beads
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Table 2 Effects of sodium alginate and low—ester pectin on the characteristics of breakable capsules
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Table 3 Effect of calcium lactate concentration on the

characteristics of breakable capsules
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Table 5 Effect of balling time on the characteristics of breakable

capsules
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Table 4 Effect of core liquid loading volume on the

characteristics of breakable capsules
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Table 6 The results of orthogonal experiment on breakable

capsules
AZLIRES BB BRI "
e fggf Bl Cﬁmﬁ? DZEFL YR mm
1 1(1.5) 1(430) 1(15) 1 0.14
2 1 2(530) 2(20) 2 0.65
3 1 3(830) 3(25) 3 0.22
4 2(1.8) 1 2 3 0.66
5 2 2 3 1 0.68
6 2 3 1 2 0.15
7 3(2.1) 1 3 2 0.71
8 3 2 1 3 0.45
9 3 3 2 1 0.54
K, 1.01 151 0.74 1.36
K, 1.50 1.78 1.85 1.51
K 1.70 0.90 1.53 1.11
k, 0.34 0.50 0.25 0.45
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R 0.23 0.29 0.37 0.09
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Table 7 Analysis of variance in orthogonal experiment of

breakable capsules
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Table 8 The results of orthogonal experiment on breakable

capsules
sy Ry DI CAWD DK
O 1% W% Wl Whnig PR
1 1(0.8) 1(1.8) 1(2) 1(0.1)  76.0
2 1 2(2.1) 2(3) 2(02) 702
3 1 3(2.4) 3(4) 3(0.3) 665
4 2(1) 1 2 3 75.9
5 2 2 3 1 90.2
6 2 3 1 2 83.1
7 3(1.2) 1 3 2 89.4
8 3 2 1 3 81.7
9 3 3 2 1 85.1
K, 212.7 2412 240.9 251.4
K, 2493 242.1 231.3 243.0
K 256.2 234.6 246.0 224.1
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Table 9 Analysis of variance in orthogonal experiment of

breakable capsules
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