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Characterization, Rheological and Thermal Properties of Frozen Rice Starch Gel 
Juntanee  Uriyapongsona, Kannika  Huaisana, and Inteaz  Allib 

a Department of Food Technology, Khon Kaen University, Thailand 
b Department of Food Science and Agricultural Chemistry, McGill University, Canada 

 
ABSTRACT 

 
The starch from nine rice varieties grown in Thailand (KaoDokmali105, 

KDML105; Homsupanbure, HSPR; HomklongLaung1, HKLG1; KaoTaHang17, 
KTH17; Supanbure2, SPR2; Supanburi60, SPR60; LeungPraTew123, LPT123; 
Chainat1, CNT1; and PlaiNgramPrajeenBuri, PNPCR) were studied.  The 
physicochemical properties of their isolated starch and their gels were characterized.  
The effects of food additives on the physicochemical properties of rice starch, 
textural, thermal and rheological properties of frozen rice gels produced from CNT1 
were also studied. The rice varieties were classified as low (12-20 %), medium (20-25 
%), and high (�25 %) amylose content.  High amylose rice starches had the lowest 
peak viscosity and breakdown and the highest final viscosity and setback.  Freeze-
thawing cycles produced softer texture gels compared to the fresh gels and SPR2 gel 
(medium amylose content) showed the highest freeze-thawed stability.  The low 
amylose gels showed no significant changes in texture for all frozen and reheated 
gels.  For high and medium amylose gels, rice varieties and frozen storage time 
affected hardness of frozen and reheated gels.  Higher gel texture was observed for 
high and medium amylose gels and at 30 days of frozen storage time.  Overall, high 
amylose gels showed the highest hardness at 30 days of frozen storage and decreased 
from 30 to 120 days.  Thermal properties of starch from the nine rice varieties and 4 
levels of starch concentration (20 to 50%) were studied by differential scanning 
calorimetry.  Rice variety and starch concentration affected the thermal properties of 
the gels (To, Tp and �HG).  High amylose gels were more solid-like, higher storage 
modulus (G/), than medium and low amylose gels.  Four food additives (alginate, guar 
gum, high methoxyl pectin and trehalose) at 4 levels of concentration (0 to 0.6 %) in 
30 % (w/w) in CNT1 starch were studied.  Pasting properties of CNT1 starch were 
affected by types and levels of food additives.  All hydrocolloid increased peak 
viscosity, final viscosity, and setback of starch suspension but trehalose showed 
similar properties to the control CNT1 starch.  The effect of additives and levels on 
gel hardness during frozen storage can be summarized as increasing from 30 to 45 
days, decreasing up to 60 days followed by no change until 120 days.  All additives at 
0.2 to 0.6% increased Tgf, and Tcc.  The types and levels of additives affected G/ but 
not G// and tan delta. 
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