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ABSTRACT

Rice starch (RS) gels with an addition of four different B-glucans, i.e.
curdlan (CL), oat (OG), barley (BG), and yeast (YG) B-glucans were subjected to
different storage time and temperature conditions (temperature cycling). The cycled
temperatures of 4 and 40°C were chosen to favour two steps of starch
retrogradation, i.e. nucleation and propagation, respectively. Differential scanning
calorimetry (DSC) demonstrated that all starch gels stored under the 4/40°C cycled
conditions exhibited significantly higher onset (T,), peak (T,), and conclusion (T.)
temperatures of melting of recrystallized starch with narrower phase transition
temperature ranges (T.-T,) and smaller melting enthalpy (AH;) than those
corresponding gels stored at a constant temperature of 4°C. The addition of any of
these B-glucans did not affect the T,, Ty, T¢, and (T - T,), but significantly enhanced
the rate (AH,/AH,) and extent (AH,) of retrogradation of the temperature-cycled RS
gels in the following order: OG = BG > CL > YG. After nucleation at 4°C for one
day, the starch gels with and without B-glucan stored at 40°C exhibited a marked
increase in the T,, Tp,, and T. during the first week of storage and slightly increased
during the rest of storage time, whereas the AH,/AH; steadily increased with storage
time. It was concluded that the presence of B-glucan in the RS gels promoted
nucleation of starch crystallites, whereas the temperature cycling enhanced the
stability and homogeneity of these starch crystallites.
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