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Abstract

Stored rice or aged rice gives better rice — cooking and eating quality compared to that of fresh rice.
However, the natural aging process takes approximately 3 — 6 months which is too long for a commercial purpose.
The accelerated rice aging by heat treatment combined with pressurization has been studied. This study aimed to
identify appropriate factor(s) by using the Plackett & Burman factor elimination method. Five factors were involved
in the study namely; initial weight of rice (1 and 2 kg), air temperature in a high-pressured vessel (60 and 80 DC),
heating time (60 and 120 min), revolutions of a high-pressured vessel (30 and 40 rpm) and air pressure in a high-
pressured vessel (2 and 10 bar). Thai jasmine rice Kao Doe Mali 105 variety was used as a material for
investigation. Multiple linear regressions were applied to data collected for the significant effect. It was found that
the use of this Plackett & Burman screening procedure could eliminate an initial weight of milled rice and leave 4
factors for investigation. If 3 factors were to be studied, either revolution speed of vessel or pressure vessel could
be further eliminated. As for 2 factors, the air temperature in a high-pressured vessel and heating time will be
preferred. As for one factor experiment, the air temperature in vessel gave the most significant effect on the rice
aging properties. Experimental validation showed that accelerated milled rice had the highest final viscosity,
highest hardness resulting in a high pasting temperature and the lowest breakdown. Those physiochemical
properties obtained were similar to those of natural aged rice.
Keywords: Rice, rice aging, Plackett & Burman method
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Figure 1 Schematics of the accelerated Final viscosity: the viscosity at the completion of the cycle
aging apparatus of milled rice; ©) Setback: final viscosity minus trough viscosity (c-b)
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Table 1 A number of independent factors affected dependent variables at 0.02 significant differences

Dependent variables Factor A Factor B Factor C Factor D Factor E
(Weight) (Temperature) (Time) (Speed) (Pressure)
1. % Broken rice -1 +1 - +1 +1
2. L* color value - - - - -
3. a* color value - - +1 - -1
4. b* color value - +1 +1 - -1
5. % Amylose - - - - -
6. Aging-freshness index - - - - -
7. Peak viscosity -1 -1 -1 +1 -
8. Trough viscosity -1 +1 +1 - -1
9. Break down - -1 -1 +1 -
10. Final viscosity -1 +1 +1 -1 -1
11. Setback from peak +1 +1 +1 -1 -1
12. Peak time - - - -1 -
13. Pasting temperature - +1
Total 5 8 7 6 6

+1 is the responses which are directly proportional to the factors.
-1 is the responses which are inversely proportional to the factors.
- is the  responses which are not proportional to the fagtors.
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Figure 3 The viscosity profiles of rice flour treated under pressure compared to those of aged and newly
harvested rice
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