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Abstract

This research was aimed to investigate a suitable condition for processing of texture
modified brown rice using enzyme and its stabilization by microwave heating and quick cooking
rice. It also includes the study on effects of packaging material and packaging condition on
quality changes of the processed brown rice during storage. Normal brown rice was used as a
control sample

A study on the effect of enzyme concentration and treatment time was conducted at the
concentrations of 1.5, 3.5 and 5.5 mg/mL and treatment time of 1, 2 and 3 minutes. The ratio of
rice to enzyme solution was 1:1.5. It was found that when the enzyme concentration and

treatment time increased, L value, LER, VER and WUR increased while OCT, T, peak

gel®
viscosity, breakdown, final viscosity, setback viscosity and hardness decreased (P<0.05). There
was no statistically significant difference (P>0.05) for free fatty acid content and lipase activity
among the treatments. The textural and overall acceptance scores were in the range of 6.1-6.5,
which were higher than those for untreated brown rice (5.5-5.9). It was found that the optimum
condition for texture modification of brown rice was the use of 3.5 mg/mL enzyme concentration
and treatment time of 3 min. At this condition, the sample had L value of 65.58, highest LER,
VER and WUR of 1.11, 2.07 and 1.93, respectively. OCT and hardness were the lowest at 15.67
min and 7.89 N, respectively.

From the study on quick cooking rice processing by soak-boil-dry method (by soaking in
water at room temperature for 5 hr, then cooked in boiled water for 7 min. Finally, dried the
treated rice in oven at 100°C until the moisture of rice sample reduced to 10%) and dry heat

treatment (by drying in oven at 100°C for 10 min, followed by cooking in boiled water for 8 min

and drying in oven at 100°C until the moisture of rice sample reduced to 10%), it was found that



the time used to reduce moisture conduct to 10% was 60 and 65 min, respectively. The texture
modified brown rice produced by dry heat treatment had higher L, a and b values than soak-boil
dry method. There was no statistically significant difference (P>0.05) for chemical properties,
cooking quality, textural properties, pasting properties and sensorial acceptance scores. However,
quick-cooking rice by dry heat treatment could be produced with less steps than the soak-boil-dry
method.

From the comparison of the quality of brown rice processed by the enzyme modification
with microwave stabilization and the dry heat treatment, it was found that the first method was
the better method. This was because the enzyme modification and microwave stabilization
method gave the sample with better physical properties and higher sensorial acceptance score.
This method also caused less decrease of vitamin B1 than the dry heat treatment method.

The texture modified and stabilized brown rice was subjected to storage study. The
sample was packed in polyethylene bag with and without laminated aluminium. Packaging was
done using normal atmosphere and vacuum. The sample was stored for 6 months at room
temperature and the quality was evaluated at monthly intervals. It was found that the lightness
decreased while lipase activity, free fatty acid content and hardness increased as the storage time
increased. Packaging of the texture modified and stabilized brown rice in both aluminium
polyethylene bags by vacuum condition were able to minimize quality degradation during

storage.



