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Abstract

This study was conducted to investigate the effects of starch concentrations and heating conditions on the gel charac-
teristics of arrowroot starch. Arrowroot starch gels with various pHs, and starch concentrations, were prepared using different
temperatures and heating times, and then stored for 24 hrs at 4°C. The hardness of sample gels made at pH 2.0 and 4.0
increased as the starch concentration increased from 7% to 10%, with the maximum value of 94 N being obtained when
the gel was prepared at pH 4.0 with a starch concentration of 10%. The maximum hardness of samples prepared with
concentrations of starch ranging from 7~9% appeared at 80C, regardless of the heating temperature and time. Furthermore,
the hardness of samples prepared at greater than 100°C was relatively lower than that of samples prepared at other tem-
peratures. When a starch concentration of 8% was used, the degree of gelatinization(DR) increased as the heating temperature
increased, with the maximum value of DR being about 76% at 120C, regardless of heating time. After storage for 24 hrs,
the hardness of samples prepared at 70C, 80°C and 90C appeared to decrease, while that of samples prepared at 100C,
110°C and 120C increased. The correlation between hardness and the degree of gelatinization or retrogradation was very
high when samples were prepared at 80°C with a starch concentration of 9%, as indicated by a correlation coefficient of
greater than 0.95. Overall, the microstructures of freeze-dried arrowroot starch gel were composed of a continuous network
of amylose and amylopectin with fragmented ghost structures in an excluded phase, but these ghost structures were more
evident after storage and with increased heating temperature.
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Table 1. The chemical composition of arrowroot starch

Constituents Contents(%)
Moisture 17.00
Crude proteinl) 0.00
Crude lipid 0.47
Crude ash 0.18
Ca.rbohydratez) 82.35

Y Calculation of protein content = N(%) x 6.25(nitrogen factor),
% Calculated by difference.
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Fig. 1. Effect of pH and starch concentration on the

hardness of gel prepared with arrowroot starch.
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Fig. 2. Change of hardness of arrowroot starch gel
according to starch concentration and heating condition.
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Fig. 3. Change of hardness of various arrowroot
starch gels after storage for 24 hr at 4C.
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Fig. 6. Correlation between hardness and degree of
gelatinization or retrogradation in the arrowroot starch
gel made with various conditions.
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gel(8%) prepared by heat treatment for 30 min at various temperatures.
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