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Abstract

Physicochemical properties of brown rice due to the germinating process were investigated in this
study. Thai rice varieties with low amylose content (Koa Dok Mali 105) was used to produce germinated
brown rice. The germination process was designed and tested based on soaking, incubating, and drying
treatment. Soaking condition was at 40°C for varied duration of time up to 24 hour. The effect of
incubation condition was evaluated with combined effect of soaking at 40°C for 4 hr and incubating at the
same temperature and humidity controlled at 90%RH for 20 hour. Before drying, the germinated brown
rice was steamed at 100°C for 10 min followed by drying at various temperatures of 20, 40, 80 and 160°C.
Moisture content was reduced to safe storage level of 12-13% (wet basis). The physicochemical
properties in term of moisture content, lightness (L*), yellowness (b-value), redness (a*), cooking time,
water absorption during cooking, cooked rice hardness, total lipid, free fatty acid, whiteness, sensory
qualities of cooked rice, peak viscosity, trough, final viscosity, breakdown, consistency, setback, pasting
temperature and pasting time were evaluated. In addition pH of soaking water, aerobic plate counts (APC)

and Y-aminobutyric acid (GABA) quantities were also investigated after germinating process.

The results found that soaking brown rice KDML 105 in water of 40°C for 24 hr found that less
the embryo growth. Therefore, it was related to GABA content by slowly improved at the initial soaking
period (0-16 hrs) and seem to decreased after longer soaking time but found influencing on changes of the
physicochemical property. Trough, final viscosity and setback values were slightly increased with
increased soaking time whereas peak viscosity, breakdown and peak time value were fluctuated and their
trend was not clear. Lightness (L*) and redness (a*) of brown rice also increased with increasing moisture
content after soaking and longer time while ycllowness value (b-value) came down after soaked brown
rice for long time. The amount of total lipid were increased at the early stage and seem to be continuously

decreasing until the end of soaking period whereas free fatty acid was presented fluctuated value.

For soaking of brown rice KDML 105 in water 40°C for 4 hr combined with incubating at same
temperature (90%RH) for 20 hr, a bud of about 0.5 to | mm was grow from the embryo and it influenced
the physicochemical propertics especially GABA content. Measurement of GABA content indicated an

increase of the GABA content five to six time compared with initial value. There were small differences




in the shapes of RVA curves at the carly stages of germination and more pronounced differences were

observed in the later phase of germination. Peak viscosity, trough, breakdown, final viscosity, setback and
peak time were significantly (P<0.05) decreased in each treatment except pasting temperature observed
after germination process was not significant (P>0.05). Moreover, germination process led to decreased
lightness of rice kernels but yellowness and red color were slightly increased when compared to
ungerminated brown rice. Longer time incubation led to no changes in total lipid and free fatty acid

content.

Germination and subsequent drying at low temperature produced easier cooking and better taste
after cooking compared to the normal brown rice. Total acrobic plate count (APC) increased after
germination process and was eliminated after steaming and drying treatment especially at high
temperature drying (160°C). However, GABA content was affected by the temperature of drying as high
temperature decomposed GABA content than low temperature. However, the final GABA contents of
GBR products were observed to be higher than ungerminted products. GABA contents in ungerminated
brown rice and germinated brown rice after cooking were higher than those in rice samples before

cooking.




