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Prediction of Sucrose Hydrolysis Rate using Equivalent Time
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Abstract

A simple approximate model using equivalent time at a reference temperature (t.,) was derived
to predict quality changes caused by temperature fluctuations. The validity and effectiveness of this
model have been assessed with experimental data of sucrose hydrolysis. Kinetic parameters of sucrose
hydrolysis were estimated by one step method using equivalent time at a reference temperature with
linearly increasing temperature profile. Sucrose hydrolysis was a first order reaction, and the activation
energy was 25.84 kcal/mol. The extent of sucrose hydrolysis of liquid model system under accelerated
test with sinusoidal temperature fluctuations were determined. The proposed model yielded accurate
prediction with the correlation coefficient in the range of 0.92~0.99.
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Table 1. Composition of liquid model system

Composition % w/v
Sucrose 9.0
Sodium chloride 0.1
Citric acid 0.2
Water Q.S.
Total volume 100.0 m/

PiD
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i Sampling port
i Thermocouple

i Water bath

i Iemersion heater

i Reactor

Fig. 1. The experimental apparatus for generating no-
nisothermal conditions
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Fig. 2. Procedure for the computer simulation of qua-
lity change with seasonal temperature fluctuation
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Fig. 3. Sucrose hydrolysis in liquid model system hea-
ted linearly from 20 to 81°C with different heating ra-
tes
Legends: Experimental value heating rate (C/h) [1; 3,
A3 4, O; 5, ¥; 6, Simulated value (—)

Table 2. Estimated kinetic parameters for acid-cataly-
zed sucrose hydrolysis heated linearly from 20 to 81°C
at different rates
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Fig. 4. Sucrose hydrolysis in liquid model system with
sinusoidal temperature fluctuation

Table 3. Estimated kinetic parameters for acid-cataly-
zed sucrose hydrolysis at different pH

Temperature  Heating Ke(25C) E,
interval(C)  rate(T /h) (h' b (kcal/mol)
21~81 3 856x10 * 26.0
21~81 4 9.25%10 ¢ 25.7
20~ 80 5 7.31x10 * 270
20~80 6 9.53x10 * 245

Average value 9.03X10 * 25.8
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Fig. 5. Simulation of seasonal temperature changes by
using the Fourier series expansion

Legends: Reported daily normals temperature in Seoul
area Maximum Temp. O; Minimum Temp. @; Mean
Temp., ~; Simulated value (—)
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