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The Improvement of Granular Enzyme Thermostability by Fluid-bed Drying

SHI Feng  WANG Zhang XU Shi-ying
School of Food Science and Technology Southern Yangtze University Wuxi 214036 China

Abstract The fluid-bed spraying and drying was used to prepare thermostabilized enzyme granules. During
fluid-bed drying the activity recovery of all the enzymes investigated was more than 90% . The optimal inlet
temperature was chosen as 40 °C. Sodium alginate was used as a coating agent. As its concentration in-
creased the thermostability of enzymes treated in oven firstly increased and then decreased but the thermosta-
bility of enzymes against steam treatment always increased. The heat resistance of fluid bed drying samples was
about 10 times higher than that of control when water activity was higher than 0.3. Ammonium sulfate sodium
chloride or sodium sulfate was added as salt stabilizer. The effect on stabilizing enzymes was not equal and am-
monium sulfate was a better stabilizer. The rate of enzyme inactivation followed first order dynamics. The inac-
tivation constant of fluid-bed drying sample was lower than that of controlled one. The enzyme inactivation rate
at different temperature followed Arrenius’ equation.
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Fig.1 Schematic diagram of fluid bed drying
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Tab.1 Effect of operation parameters on rate of recovery of
enzymes
/C /MPa /% /% /%
30 0.08 96.21 93.42 96.61
30 0.16 90.08 97.67 92.45
30 0.24 94.17 93.91 92.09
30 0.16 90.08 97.67 92.45
40 0.16 96.55 9%.14 94.37
50 0.16 91.55 94.11 94.21
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Fig.2 Effect of sodium alginate concentration on enzyme
thermal stability against dry heat
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Fig.3 Effect of sodium alginate concentration on enzyme

thermal stability against moist heat
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Fig.4 Effect of water activity on relative retaining ac-

tivites of enzyme after heating
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Fig.5 Effect of salt on thermal stability of enzyme
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Fig.6 Effect of salt on stability of enzyme against steam
heat
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Fig.7 Heat inactivation of original enzyme powder at
different temperatures
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Fig.8 Heat inactivation of fluid bed drying enzyme
granules at different temperatures
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