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Preparation of Colloidal Enzyme Type Time and Temperature Indicator

SUN Ruo-nan, ZHANG Min, XIA Si-xuan, QIAN Jing

(Jiangnan University, Jiangsu Wuxi 214122, China)

ABSTRACT: The effects of different factors on the preparation of gelatin/sodium alginate composite gel were studied
through the viscosity, dehydration rate and breaking strength of the gel at different ratios. The effects of glycerol on the
water retention performance of the gel were analyzed by the rmogravimetry, infrared spectroscopy and differential thermal
scanning. A composite gel with stable morphology was prepared, which can be used as an enzymatic time-temperature in-
dicator. Finally, when the concentration of sodium alginate was 3 wt.%. the concentration of gelatin was 8 wt.% and the
concentration of calcium chloride was 3 wt.%, the performance was the best, and the breaking strength could reach
571 kPa. The optimum concentration of glycerol was 30 wt.%, and the gel could keep 76% of the gel weight for 7 days at
4 7C and 70% humidity. Glycerol-rich gelatin/sodium alginate composite gel is stable in shape and able to temperature
and time-related color changes under the action of glucoamylase, which proves that the gel can be applied to enzyme-type
time and temperature indicators.
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Fig.1 Viscosity values of different concentrations
of sodium alginate
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Fig.2 Dehydration rate and rupture strength with different
caleium chloride content
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Fig.3 Changes of viscosity and molding time at different
gelatin concentrations
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Fig.4 Dehydration rate and rupture strength of gelatin
with different concentrations
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Fig.5 Thermal stability of gel before and after adding glycerol
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Fig.6 Infrared spectrum of gel under different
concentrations of glycerol
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Fig.7 Differential calorimetric scanning of gels with
different glycerol concentrations
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Fig.8 The effect of glycerol concentration on gel performance
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