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Abstract

Sungyod rice (Oryza sativa L.) is a local pigmented rice variety, grown in the area of Phatthalung
province, southern Thailand. Sungyod rice is normally produced once a year in September and harvested
six months later in February. The rice grains are in red as containing anthocyanin in their pericarp. During
milling process, the rice nutrients such as anthocyanin and lipids which exist mainly in bran would be
partially removed. The amount of bran that is removed from brown rice during milling is referred to the
degree of milling (DOM). The dehull process produces approximately 50% head rice yield and 16% of
broken rice. In order to increase the brown rice yield, parboiling process is introduced. This research was
designed by firstly interviewing the farmers in Phatthalung province to gain insightful knowledge of the
rice production, then conducting the experiments to observe the effect of DOM, parboiling and ageing on
physical, chemical, physicochemical properties and cooking quality of Sungyod rice. The information
obtained from farmers reveals that all farmers produced and cultivated Sungyod rice complying with GAP,
either in inorganic cultivation system (98.75% of survey sample) or in organic cultivation system (1.25% of
survey sample). Most farmers realized that DOM and storage time had effects on nutrition, rice aroma and
texture of cooked rice. They also agree that parboiling process improved color of brown rice and texture
of cooked rice. In terms of commercial practice, Sungyod paddy rice was produced in both form of brown
rice and milled rice. The products were then packed in vacuum plastic bags (Nylon/LLDPE) for sale.

The experimented Sungyod paddy rice was dehulled to obtain brown rice and then was further
milled to obtain commercial milled rice (DOM 5 and 9%). The brown rice clearly contained higher in grain
weight, redness, contents of fat, protein, fiber and anthocyanins than that of the milled rice (p<0.05)
whereas presented lower in enthalpy of gelatinization and crystallinity (p<0.05). Cooking times of the
brown (DOM 0%) and the two milled rices (DOM 5 and 9%) were 28, 20 and 12 minutes, respectively. The
cooked brown rice presented lower water uptake and elongation ratio with higher hardness than that of
the milled rice (p<0.05). The optimum of rice to water ratio was 1:2, as indicated by the highest water
uptake and elongation ratio, as well as the lowest hardness of cooked rice (p<0.05). All samples of the
brown rice (DOM 0%) and milled rice (DOM 5 and 9%) were stored in individual vacuum Nylon/LLDPE
bags under room temperature for 6 months. Under this condition, grain weight of brown rice was more
stable than the milled rice (p<0.05). Color intensity, free fatty acid, TBA, enthalpy of gelatinization and
crystallinity of the brown and milled rice had increased over storage time (p<0.05). On the other hand, he
anthocyanin content, peak viscosity, final viscosity, swelling power and water solubility decreased during
storage (p<0.05). In addition, hardness of all the three cooked rices increased with water uptake and
elongation decreased during storage (p<0.05).

The parboiling conditions of Sungyod parboiled rice were optimized by using different initial
soaking temperature (60, 75 and 90°C) and steaming time (10, 20 and 30 minutes). Under the
experimental conditions, paddy rice sample were soaked in initial soaking temperatures of 60, 75 and
90°C, for 13, 11 and 16 hours, respectively in order to reach equilibrium moisture content (29-31%).
Increases of soaking temperature and steaming time had increased of brown rice color and cooked rice
hardness. However, anthocyanin content, enthalpy of gelatinization, crystallinity, swelling power, water
solubility, peak viscosity, final viscosity and setback value had decreased (p<0.05). The optimum Sungyod
parboiled rice condition was judged by the head rice yield at a soaking at 75°C for 11 hours and steaming
for 20 minutes. With this condition, head rice yield was the highest at 70.5% and broken rice was also the
lowest at 2.88% (p<0.05).



Changes in physical, chemical, physicochemical properties and cooking quality of parboiled and
non-parboiled paddy rice during storage were monitored in the optimum parboiled paddy rice treatment
as well as non-parboiled paddy rice treatment. The two samples were stored in 10 kg plastic sack under
room temperature for 6 months. The content of moisture, anthocyanins, free fatty acid, TBA and
crystallinity of parboiled rice were more stable than non-parboiled rice. As a consequent, parboiled rice

presents less rancidity and longer shelf life than non-parboiled rice.
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