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Abstract

This research was aimed to find suitable conditions for processing of texture modified
brown rice using enzyme and its stabilization by microwave heating. It also included 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, the values of L, LER, VER and WUR increased, while OCT, Tgcl and hardness
decreased (P<0.05), giving the brown rice with better physical and cooking quality. There was no
statistically significant difference (P>0.05) for free fatty acid content. 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 minutes. 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. Cooking quality and
physical properties of the sample were the most acceptable.

A study on the effect of microwave heating for the brown rice stabilization was carried
out using 3 microwave levels (510, 680 and 850 W) and 3 heating times (30, 60 and 90 s). It was
found that when the microwave power and time increased, the values of L, LER, VER and WUR
increased (P<0.05), while OCT, T,, FFA and lipase activity decreased (P<<0.05). The textural and
overall acceptance scores were in the range of 6.5-6.9, which were higher than those for untreated
brown rice (5.3-5.4).

The optimum condition for microwave heating condition was at 850 W for 90 s. At this
condition, the sample had the highest L value of 65.28, LER, VER and WUR at 1.12, 2.07 and

1.91, respectively. It had the lowest OCT and hardness of 16 min and 8.71 N, respectively. It was



also found that microwave heating could reduce FFA content and lipase activity. The FFA
content and lipase activity of the sample treated at the optimum condition were 0.01% and 634.37
unit’kg brown rice, respectively.

Therefore, the optimum condition for texture modification and stabilization of brown rice
was the use of cellulase enzyme at concentration of 3.5 mg/ml, 3 minutes soaking time, and
microwave heating at 850 W for 90 s.

It was found that the nutritional values of texture modified brown rice had lower values
than control sample. Its protein, fat, ash, fiber and carbohydrate contents were 5.95, 0.81, 0.49,
0.45 and 75.49%, respectively. The important minerals and vitamin in the brown rice were
phosphorous, potassium, magnesium and vitamin B,.

The texture modified and stabilized brown rice was subjected to the storage study. The
sample was packed in polyethylene bag with and without laminated aluminium. Packaging was
done using normal atmosphere, vacuum and filling with nitrogen gas. The sample was stored for
6 months at room temperature and the quality was evaluated at monthly interval. It was found that
the lightness decreased, while lipase activity, FFA content and hardness increased as the storage
time increased. Packaging of the texture modified and stabilized brown rice in aluminium
laminated polyethylene bag in vacuum condition was able to minimize quality degradation during
storage. Free fatty acid content and lipase activity was found lower than at other packaging

conditions (P>0.05) and the sample was the most acceptable.

Keywords : Brown rice, texture modification by enzyme, microwave, packaging, storage



