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Abstract 

The thermal properties of rice (Oryza sativa) seed globulin were studied by differential scanning calorimetry (DSC) under the 
influence of various medium conditions. The denaturation temperatures (Ta) of crude and purified rice globulin were 97.6 and 
98.5 °C, respectively. Increasing salt concentration enhanced thermal stability of rice globulin. The effect of chaotropic anions on 
DSC characteristics of rice globulin followed the order of the lyotropic series indicating progressive decreases in both Ta and 
enthalpy (AH). Extreme pHs and protein perturbants (sodium dodecyl sulfate at above 20 mM, dithiothreitol, urea and ethylene 
glycol) caused marked protein denaturation and loss of thermal stability. In contrast, /V-ethylmaleimide and SDS at below 
20 mM exerted a stabilizing effect on rice globulin. Pre-heat treatments led to partial unfolding of rice globulin, and the level of 
denaturation increased progressively with increasing heating time. 
© 2005 Elsevier Ltd. All rights reserved. 
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1. Introduction 

C o o k i n g quality is an important property of rice, 
which establishes the economic value of rice grains 
and flours (Juliano, 1985). Rice is routinely subjected 
t o various heat treatments during processing such as 
steaming, drying, tempering and roasting. These thermal 
treatments often lead to substantial denaturation or 
unfolding of the native structure o f food proteins. The 
loss o f native structure or denaturation is critical to pro­
tein functionality (Kinsella, 1976). Because of the inher­
ent utilization of heat in food processing, the 
understanding on heat-induced properties of rice protein 
could provide an enhanced knowledge on structure-
function relationships favorable to food industry. 
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Thermal denaturation of proteins involves conforma­
tional changes from the native structure due to the dis­
ruption o f chemical forces that maintain the structural 
integrity of the protein molecules, e.g. hydrogen bonds, 
hydrophobic bonds, ionic interactions, and covalent 
disulfite bonds (Harwalkar & M a , 1987; M a & Harwal-
kar, 1988). Heat treatments may also trigger protein 
aggregation. The rupture o f hydrogen bonds during 
heating is an endothermic event whereas break-up o f 

, hydrophobic forces and aggregation are exothermic 
reactions (Arntfield & Murray, 1981; Jackson & 
Brandts, 1970; Privalov, 1982). Differential scanning cal­
orimetry ( D S C ) is a particularly pertinent technique for 
studying thermal denaturation o f food proteins. 

Thermal denaturation is a highly co-operative phe­
nomenon, which is accompanied by an uptake o f heat, 
and could be seen as an endothermic peak in the D S C 
thermograms (Wright, 1984). Denaturat ion tempera­
ture (Td), width at half peak height (A7*i/ 2) and enthal­
py change (AH) could be determined from the 
thermogram, giving valuable information on the ther-
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