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Physico-chemical Properties and Cooking Quality of Freshly Harvested Paddy cv. Khao Dawk Mali 105 as

Affected by Accelerated Aging Factors

Kraisri Pisithkul

Abstract

The objectives of this study were to investigate the effect of accelerated aging (AA) treatments on the
alteration of physico-chemical properties related to quality factors of the freshly harvested aromatic rice cv. KDML
105 (fresh rice). The study consisted of three sets of experiment. The first experiment was conducted to determine the
range of exposure temperatures (100, 110 and 120°C) and durations (15, 30, 45, and 60 min except for 100°C an
addition of 90 min treatment was included) that could have aging effects. Second experiment was done using the
information from the first study to narrow the treatments range. In this experiment, grain moisture content (13.4 and
16.6% MC) was incorporated as an additional AA factor. Physico-chemical property changes due to natural aging of
rice stored as paddy for 12 months were also investigated and used as reference rice. Final experiment was set to
investigate changes of some physico-chemical properties due to AA treatments, namely, starch granule morphology,
thermal property, protein property, rice volatile component and storage stability.

Comparison between accelerated-aged fresh rice and naturally-aged samples revealed that AA treatments
enhanced aging process of fresh rice. Research results revealed that increase in higher temperature with longer
exposure and high grain MC were AA factors which produced greater effect. Textural properties of AA cooked rice
such as hardness and springiness increased whereas adhesiveness decreased. The AA rice showed lower solid loss,
increase in cooked kernel elongation, yellowness of milled rice and change in pasting behaviour, similar to those of
naturally-aged rice though amylose content remained unchanged. Determination of 2-acetyl-1-pyrroline and n-hexanal
quantity by GC-FID indicated that their contents in both AA and naturally-aged rice decreased. It was also found that
AA rice had better aroma quality than those of 6-12 months naturally-aged rice.

Investigation of rice volatile components based on GC-MS indicated that AA treatments did not affect volatile
constituents that make up for odour character of rice cv. KDML 105. All identified volatile compounds found in fresh
rice were present in the AA samples. Observation of starch granule morphology using SEM indicated that high
temperature condition did not disrupt starch granular structure but caused change on the starch thermal property by
increasing temperature of gelatinization and decreased gelatinization enthalpy (AH) as determined by DSC. AA
treatments increased number of disulfide bonds of protein sub unit and changed solubility of rice protein. Protein and
starch thermal properties changes in AA rice occurred at molecular level of rice starch granule components. These

were basis changes related to cooking, textural and pasting characteristics of rice. The changes continued during
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storage and could not be stabilized. However, loss of aroma quality could be reduced by storing rice in aluminium
laminated bag packed with reduced pressure.

Results indicated that freshly harvested rice cv. KDML 105 could be aged to low, medium or high level,
depending on degree of AA factors applied, namely, temperature, duration and grain MC. The AA treatments in this
study could produce rice in which grain physical appearance, textural and pasting characteristics still remained

identical to those of naturally-aged rice while maintaining its aroma quality.



