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The objectives of this research project were to study the relationship of
temperature, water content and storage time and different physical treatment on the
retrogradation characteristics of tapioca starch. The temperatures of -20, 5, 25 and45°C
and gel water contents of 60, 70 and 80% were studied for 30-55 days. Tapioca starch
gel was prepared by heating at 100°C for 30 minutes. Retrogradation behavior was
investigated using four different methods: X-ray diffraction (XRD), Fourier Transform
infra-red (FTIR) Spectroscopy, Differéntial Scanning Colorimetry (DSC) and
compression test.

The lower storage temperature of starch gel resulted in greater degree of
retrogradation in the first storage period. This result was in agreement among XRD,
FTIR and compression test. However, the retrogradation at the temperature of -20°C
was lower than that of 5 and 25°C in DSC. In later period, the temperature of 25°C
induced more retrogradation than the lower temperatures. On the contrary, the
retrogradation was not found at the temperature of 45°C in a textural measurement
during the 52 days of storage. in XRD and FTIR, the water content of 70% induced the
maximum retrogradation, but this was found in 60% water content of DSC uas gel
texture test. The interaction between more water content and higher temperature
retarded or inhibited the retrogradation as monitored by FTIR and textural test.

Heating tapioca starch at 100°C for 7 hours produced physical modified starch
of heat-moisture treatment: Annealed tapioca starch occurred after incubation .of 75%
moisture starch at the temperature of 57°C for 6 days. The gel viscosity of drum-dried

pregelatinized starch, half-product extruded pregelatinized starch and expansion-
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extrudated pregelatinized starch was high, medium and low respectively. The
retrogradation of drum-dried pregel starch and heat moisture treated starch was larger
than that of expanded pregel starch as monitored by FTIR. From DSC the heat-
moisture treated starch retrograded in a greater extent than the other modified starches
but it was not different from native starch as calculated in a basis of its enthalpy. As
calculated in a basis of the enthalpy of native starch, the degree of retrogradation of
annealed starch was the highest among the modified starch and equal to that of native
starch. In addition, the thermal transition temperatures (To and Tp) of retrograded

modified starch was superior than those of retrograded native starch.
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