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Acetylation modification of gelatin and its effect on the properties of traditional
Chinese medicine soft capsule shell
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Abstract: Objective In order to improve the disintegration retardation of traditional Chinese medicine soft capsules within the
shelf life, the capsule shell material gelatin was modified and its performance was evaluated. Methods Gelatin was acylated with
ethylenediamine tetraacetic anhydride (EDTAD) as acylating agent, and the skin was prepared with compound gelatin. The properties
of acylated gelatin skin and pure gelatin skin, compound gelatin skin and pure acylated gelatin skin were compared with
disintegration time as evaluation index. On the basis of single factor experiment, the degree of acylation substitution was used as the
evaluation index, and the response surface methodology was applied to optimize the process. The structural characteristics of
acylated gelatin were analyzed by infrared spectrum (IR) and scanning electron microscopy (SEM). The mechanical properties of
skin were analyzed. Results The results of IR and SEM showed that the amino groups on the molecular side chain reacted with
EDTAD. When mgptap/mgelatin = 1:15, the temperature was 43 °C and pH was 9.5, the degree of substitution was 65.4%. Using
compound gelatin to prepare gelatin skins, when the dosage ratio of gelatin to acylated gelatin was 10: 1, the disintegration time was
18.36 min, the mechanical properties remained good. Conclusion The acylated skin obtained by optimization can better improve
the disintegration retardation of soft capsule shell.
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Table 1 Box-Behnken design and data of response

oA Xi Xo/C X AR %
1 1:15(0)  40(0) 9.5 (0) 0.655
2 1:150)  30(-1) 10.0(+1) 0.628
3 1:10(-1) 30(-1)  9.5(0) 0.502
4 1:20(+1)  50(+1)  9.5(0) 0.538
5 1:10(-1) 50(+1)  9.5(0) 0.512
6 1:10(-1) 40(0)  10.0(+1) 0.556
7 1:15(0)  50(+1)  10.0 (+1) 0.558
8 1:20(+1)  40(0) 9.0 (-1) 0.576
9 1:15(0)  40(0) 9.5 (0) 0.654
10 1:15(0)  40(0) 9.5 (0) 0.656
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17 1:150)  30(-1) 9.0(-1) 0.543
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