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ABSTRACT

Rice (Oryza sativa L.) is one of the most popular, important material being used for food in the world, especially in
Asian countries. Germinated brown rice (GBR) is rich in gamma-amino butyric acid (GABA), a free amino acid which
plays an important role in the central nervous system and lowering the blood pressure in animals including human beings.
Rice is processed and used as many kinds of food: parboiled rice, fermented rice wine, rice noodle, rice cracker, rice
cake, etc. In many such products, it is necessary to use germination and HTST (high temperature and pressure short time)
technology for processing rice to make bio-functional and high quality products for consumers. The study contains the
following four parts:

1) Twenty rice cultivars were evaluated on physico-chemical properties; 3 Japanese cultivars and 17 Vietnamese culti-
vars. Vietnamese rice is majority in intermediate (20 to 25%) and high amylose (>25%) rice, with the high peak viscosity
and setback of pasting property compared with Japanese rice. Physical property of Vietnamese cooked rice of surface
layer is harder than that of Japanese rice with the same amylose range. Correlation between amylose content and protein
content with pasting property and physical property of cooked rice grain were investigated.

2) In this part, we conducted germination processing treatment for 9 cultivars (3 Japanese cultivars). The Japanese
brown rice has more GABA content than Vietnamese brown rice. Koshihikari, OM 5936, OM 5239 have the highest ac-
cumulation of GABA among the subjected cultivars. Asamurashaki have the highest final free sugars. There is a continu-
ous increase of total amino acid and GABA during the germination, but the rate of accumulating changed depending on
the cultivars. The viscosity decreased during the germination, free sugars increased but in the first 24 hours, the total of
free sugars decreases and continuously increase afterthat; and the major free sugars in germinated brown rice are glucose
and maltose. There were both of increase and decrease of crude protein among the cultivars during the germination, in-
crease in OM 5239, OM 5636 and HuyetRong.

3) During germination-extrusion processing on 4 cultivars (1 Japanese cultivar, 3 Vietnamese cultivars), the extrusion
cooking makes the germinated brown rice become brownish suitable for producing biscuit or bread; increases the viscos-
ity and it causes decrease in total amino acids, GABA content and free sugars. An increase in crude protein content in ex-
trusion was found in this study. The extrudates have the high GABA, total amino acids compared with brown rice (in-
creased 7.6 - 142.5 times in GABA and 2.7 - 7.0 times in total amino acids).

4) GBR-shrimp (germinated brown rice mixed with dried shrimp and used as material for extrusion) extrudate has the
effect of reducing blood pressure on SHR rat. GBR-shrimp extrudate showed the higher amino acids, free sugars and pro-
tein content than germinated brown rice extrudate. The material-mixed extrudates showed the good texture of rice noodle,
enhanced the texture for bread and rice cracker, but the flavor only suitable to cracker. Mixture of GBR-shrimp extrudate
and some Vietnamese GBR were subjected to the preparation of the high GABA bread, but its texture and flavor were not
accepted by the sensory panelists.
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