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Abstract 

The conformation of rice globulin was studied by Fourier-transform Raman spectroscopy as influenced by different buffer environments 
and heat treatments. The Raman spectrum of the native protein showed a predominance of a-helical structures as indicated by major amide 1 
and 111 bands at 1657 and 1270 c m - ' , respectively. Highly acidic and alkaline pH conditions induced band shifts and intensity changes in 
amide 1, amide 111, and C-H (bending and stretching) vibrations, indicating protein denaturation. Addition of dithiothreitol and 
(3-mercaptoethanol led to changes in S-'S stretching vibration, whereas ethylene glycol and urea caused marked changes in tryptophan, 
tyrosine Fermi doublet and C-H band intensities. Heating at 100°C resulted in progressive denaturation as indicated by band shifts and 
intensity changes of major spectral regions. Our results revealed that hydrophobic interactions and disulfide bonds play a major role in 
stabilizing the conformation and in thermal aggregation of rice globulin. 
© 2005 Elsevier Ltd. All rights reserved. 
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1. Introduction 

Rice iOryzci sativa L.) is one of the most extensively 
cultivated cereals in the world, and is consumed as the staple 
food for more than half the world's population and serves as 
the major source of energy and protein for large populations 
(Kalo et al., 2000). Milled rice has an average protein 
content of 8.0-13% (Nakase et al., 1996; Villareal and 
Juliano, 1978) and these proteins are found to be one of the 
highest in nutritive value among cereal proteins (Bean and 
Nishita, 1985). Because of the high nutritional value, 
hypoallergenic properties, and bland taste (Ju et al., 2001), 
there has been an increased use of rice proteins as potential 
food ingredients (Chrastil, 1992). However, studies on rice 
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proteins have been limited when compared to those of the 
starch component. 

Generally, the major storage protein fraction in most 
cereals is prolamin. However, rice protein is unique among 
cereal proteins in being rich in glutelin and poor in prolamin 
(Payne and Rhodes, 1982; Simmonds, 1978). Because of its 
abundance, rice glutelin has been extensively studied in 
biochemical and molecular genetic investigations (Okita 
et al., 1989). Globulin, the second major storage protein 
fraction in rice, accounts for 8-10% of the total endosperm 
proteins (Juliano, 1985). It has a favorable nutritional profile 
since it contains high levels of sulfur-containing amino 
acids and a moderately high content of lysine (Krishnan 
et al., 1992). The rice globulin fraction is composed of two 
polypeptides of 23-27 kDa and 16 kDa (Komatsu and 
Hirano, 1992; Krishnan et al., 1992; Luthe, 1992; Perdon 
and Juliano, 1978; Tanaka et al., 1980; Yamagata et al., 
1982). The 23-27 kDa polypeptide, termed a-globulin, is 
structurally homologous to wheat grain gliitenin 
(Cagampang et al., 1976; Houston and Mohammad, 1970; 
Pan and Reeck, 1988). In addition, based on the observation 
that globulins represent major translational products, these 
proteins may significantly contribute to the quality of rice 
seeds and they could be targeted for genetic improvement 
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