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Preparation of enzyme-treated hydroxypropyl
potato starch and its application in hollow capsules
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Abstract: The enzyme — treated hydroxypropyl potato starch was prepared by hydrolyzing hydroxypropyl potato starch with
pullulanase.The influence of the amount of pullulanase enzymolysis time temperature and pH on the viscosity of the starch was
studied.The gel properties of the starch with different enzymolysis degrees were compared. The influence of the enzymolysis
degree and mass fraction of glue on the hollow capsules was investigated by determining the capsule yield rate capsule wall
thickness transparency water content and friability. The results indicated that the better enzymolysis conditions that could yield
a product were as follows: 0.6 wi% of pullulanase 60 C pH =5.5 and for 2 hours.The viscosity of paste prepared from the
enzyme—treated hydroxypropyl potato starch increases with the decreasing temperature.The gelatinization temperature was 55 °C.
With the increasing enzymolysis degree the viscosity of capsule impregnating liquid decreases and the capsule transparency
was improved. Hollow capsules with higher transparency and lower friability could be produced when the enzyme — treated
hydroxypropyl potato starch with a viscosity of 1500 mPa*s was used at 22.5% by mass fraction of glue. The formability of
capsules could reach 94% .This study indicated that the enzyme-—treated hydroxypropyl potato starch was suitable for capsule
manufacture.
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Fig.1 Influence of amount of pullulanase on the viscosity of

enzyme—treated hydroxypropyl potato starch
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Fig.2 Influence of enzymolysis time on the viscosity of

enzyme-—treated hydroxypropyl potato starch
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Fig.3 Influence of enzymolysis temperature on the viscosity of

enzyme—treated hydroxypropyl potato starch
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Fig4 Influence of pH values on the viscosity of Fig.6 The gel strength of enzyme—treated hydroxypropyl
enzyme-~ treated hydroxypropyl potato starch potato starch with different enzymolysis degrees
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Table 1  Influence of enzymolysis degree on hollow capsule qualities
(mPass) (%) ((mm) (%) (%) (%)
1 200.0 +16.3 14.0 5.8 0.036 +0.013 54 +£05 88.7 £0.4 54.0 £4.3
2 800.0 £40.8 613 £54 0.061 £0.018 72+04 87.8 £0.3 28.7 £34
3 1500.0 +81.6 91.7 £39 0.096 +0.015 9.6 +04 86.2 £0.3 73+x19
4 2700.0 + 1414 823 £43 0.147 £0.031 11.3£03 84.3 £0.2 6.7£09
5 4800.0 £216.0 43.7 £4.1 0.247 £0.042 15.7 £0.5 80.2 £0.3 60=x1.6
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Table 2 Influence of glue mass fraction of enzyme—treated hydroxypropyl potato starch glue on hollow capsule qualities

(%) (mPass) (%) ('mm) (%) (%) (%)

15.0 500.0 £40.8 49.0 £6.7 0.051 £0.012 6.7 £0.5 88.2 +0.5 38.0+7.1
17.5 900.0 £70.7 68.0 +5.4 0.063 £0.017 83+04 873 +0.4 22,7 +4.7
20.0 1500.0 +81.6 91.7+39 0.096 +0.015 9.6 £0.5 86.2 £0.3 73+19
22.5 2400.0 £ 141.4 94.0 +4.3 0.104 £0.013 10.5 £0.4 85.6 £0.3 6.0 £2.8
25.0 4200.0 +188.6 58.0 £6.2 0.165 +0.034 142 £0.7 82.5+0.5 73 %25
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