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SURAWEE JAMPATESH : PRODUCTION CONDITIONS AND
THERMAL STABILITY OF CITRATE RICE STARCH
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RESISTANT STARCH/ CITRATE STARCH/ THERMAL PROCESSES

The effect of incubation conditions on the resistant starch (RS) content of
citrate rice starch was studied. The RS was prepared by incubation of rice starch with
citric acid solution at room temperature (28+1°C) for 16 h and 50°C for 6 h prior to

the actual reaction at 140-150°C for 3-7 h. The results showed that the RS content of

all of the rice starches from both of the incubation conditions ranging from 45.15 to

71.95% were not significantly different. In addition, the incubation conditions showed

no effect on the bound citrate content and pasting properties. The water absorbability

index (WAI), water solubility index (WSI) and dextrose equivalent (DE) of the citrate

rice starches obtained from the incubation condition at room temperature were
significantly higher than those of the starches incubated at 50°C. However, the
melting temperature and whiteness were significantly lower (P < 0.05). In addition,
the citrate rice starch granules incubated at room temperature were more disrupted

and had less thermal stability.

When the reaction temperature increased from 140 to 150°C, the RS content
and the bound citrate increased from 53.54% to 72.85% and 12.06 t013.70%,
respectively for the incubation at 50°C. In addition, the melting temperature of citrate
rice starch was higher with the increased reaction temperature but a decrease in WAI,

WSI, and whiteness was obtained. The citrate rice starch granules were more



disrupted as well.

As the reaction time increased from 3 to 7 h at the reaction temperature of
140°C for the incubation at 50°C, the RS content and bound citrate content increased
from 47.31 to 66.86% and 12.06 to 13.20, respectively. However, the bound citrate
content dropped from 13.70 to 11.66 when the reaction time increased from 3 to 7 h
at the reaction temperature of 150°C. The longer reaction time resulted in the lower
WAI, WSI, and whiteness of the samples.

After various heat treatments were carried out, the lowest loss of RS content
of the citrate rice starch (72.26% RS) with 70% moisture content was found to be
0.59% loss in the drum drying process, following with 1.91% loss in the steaming
processes. Furthermore, the baking process showed 44.30% RS loss and the highest
loss of 66.97% was found in the autoclaving process. Moreover, the citrate rice starch
obtained from all of the heating processes showed no pasting viscosity, similar to the
control citrate starch. The granular shape of the rice citrate starch undergone the
steaming, drum drying, and baking processes still unchanged, while it disappeared
after autoclaving. These thermal processes also induced a Vh-crystalline type

structure.
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