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Abstract

This thesis was aimed to obtain a suitable condition for modification of texture of unpolished black
glutinous rice using enzymatic treatment and microwave heating and compared with high heat
method using hot air oven and microwave heating. Studies to find appropriate method to produce
quick-cooking rice (QCR) and microwave cooking condition were also conducted. Changes in

quality of the modified black glutinous rice during 6 months storage were examined.

A study on the effect of enzyme concentration and soaking time for rice fiber degradation were
conducted at the enzyme concentrations of 1.5, 3.5 and 5.5 mg/mL and soaking time of 1, 2 and 3
min. The ratio of rice to enzyme solution was 1.0:1.5 and the samples were drained and heated
immediately in microwave at 850 W for 1.5 min after enzymatic process. It was found that when the
enzyme concentration and soaking time increased, » value, WUR, LER, VER, adhesiveness,

cohesiveness and setback viscosity increased while a value, OCT hardness, T, peak viscosity,

gel?
breakdown viscosity, final viscosity, FFA, anthocyanins and total phenolic compound decreased
(P<0.05). There was no statistically significant difference (P>0.05) amongst the treatments for L
value, lipase activity and cellulose content. The enzyme treated samples had higher sensorial
acceptance scores than those of the control sample. It was found that the optimum condition for

texture modification of unpolished black glutinous rice was the use of 1.5 mg/mL enzyme

concentration and 2 min soaking time.



Modified rice at the optimum enzymatic treatment condition was stabilized by microwave heating at
450, 600 and 850 W and the heating time was varied at 30, 60 and 90 s. It was found that when the
microwave power and heating time increased, WUR, LER, adhesiveness, peak viscosity, breakdown
viscosity, final viscosity, T, and total phenolic compounds increased, although OCT, hardness,
cohesiveness, FFA, anthocyanins and lipase activity decreased (P<0.05). The color value and
cellulose content were not different between treatments (P>0.05). The stabilized rice using
microwave heating at 850 W for 90 s had lower OCT, hardness and FFA while total phenolic
compound and sensory acceptance scores were the highest. The condition was chosen to be suitable

for cellulase inactivation.

Texture modification by dry heat method was done by drying the unpolished black glutinous rice in
hot air oven at 100°C for 5, 10 and 15 min. Then the rice samples were soaked in water at 60°C for
30 min with rice to water ratio of 1.0:1.5. The samples were immediately heated in microwave at
850 W for 1, 3, 5, 7 and 9 min with soaking water. The results showed that a value, adhesiveness,
cohesiveness, WUR, LER and VER of the rice samples were increased when drying and microwave
heating times increased (P<0.05). Peak viscosity, breakdown viscosity and final viscosity were
increased to the maximum when microwave heating time was 5 min, after that they were reduced.
T, increased with increasing microwave heating time. T, cannot be analyzed when drying and
microwave heating times increased further. L value, b value, hardness, OCT, FFA, anthocyanins,
total phonolic compound and lipase activity were decreased when drying and microwave heating
times increased (P<0.05). The optimum condition for texture modified rice was 5 min of hot air

drying with 5 min microwave heating.

The QCR processes, including Dry-Soak-Steam (DSS), Soak-Boil-Dry (SBD), Dry Heat Treatment
(DH) and Freeze-Thaw-Dry (FTD) were applied to the modified rice. It was found that the FTD
process was suitable for the enzymatic texture modified rice and the DSS process was suitable for

dry thermal modified rice.

The optimum microwave cooking process of QCR by microwave was studied by varying rice to

water ratio, microwave power and heating time. It was found that enzymatic modified-FTD and



thermal modified-DSS rice samples could be optimally cooked using microwave power of 600 W

with rice to water ratio of 1:7 for 16 min.

The storage of the control sample and texture modified rice samples (enzymatic modified-FTD and
thermal modified-DSS) were packed in polyethylene bag and aluminium laminated bag with and
without vacuum. The samples were stored for 6 months at 30, 40 and 50°C. The rice qualities were
tested at monthly intervals. The results showed that rice was kept in aluminium laminated
polyethylene bag, vacuum packed and stored at 30°C had a minimum changes of physicochemical

properties and sensory qualities (P<0.05).
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