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ABSTRACT

Gamma-Amino Butyric Acid (GABA) has many pharmacological functions including
being a major inhibitor and balancing neurotransmitter in mammal. GABA concentrations in
rice grains and young leaves of seven well-known rice cultivars were studied during
germination in this study. After germination of whole rice grains, hull and young leaves
were removed and grains was used for consumption. Young leaves, waste from rice milling
process, and germinated rice grains were collected for extraction with 70% ethanol and
determination of GABA concentrations by LC-MS after 2-hydroxynaphthaldehyde (HN)
derivative formation. It was found that, the GABA concentration in rice grains and young
leaves were dramatically increased with germination days. However, young leaves
contained more GABA than rice grains by 3 folds in all rice cultivars.

The highest GABA content was found to be at 2.01 mg/g in germinated grains of CN1
cultivars at 20 germination days. In view of young leave, 3.91 mg/g of GABA content was
found at 20 germination days of SP1 cultivars. However, the long germination time period
led to the the rice grains physiology that are not suitable for consumption.

The activity of glutamate decarboxylase (GAD) enzyme was increased in germinated

rice grain, but the activity was lower than in young leave as determined by LC-MS and

western blotting techniques



The accumulation of amino acid and protein profile were also studied during rice
germination. The total content of 12 amino acids increased upon the development of the rice
seedlings, directly related to the decrease of protein content after analysis by SDS-PAGE
technique. Arginine, asparagine, isoleucine and leucine were found to be the major amino
acids comparing to other amino acids in all rice cultivars.

In addition, two-dimensional (2D) gel electrophoresis technique was to study

differential proteins expression of germinated rice comparing to the non germinated rice

controly of SPT1 and KDML105 cultivars. It was found that most of the proteins showed

down-regulation in germinated rice of both represented cultivars. Only 3 protein spots of
KDML105 and 2 spots of SPT1 showed significantly strong decreased expression in
germinated rice with the same molecular weight of 51.96 kd.

The proteins expression and functions were characterized using the time of flight

mass spectrometry (TOF-mass spectrometry) and LC/MS-MS techniques which provided

their comparative, mass peptide fingerprint, molecular weight, and the similarity of amino
acid sequence data. Identified 3 repressed protein spots in KDML105 were Os03g0793700,
globulin2, and hypothetical protein Osl_13867, whereas 2 spots of SPT1 showed the
putative globulin [Oryza japonicum]. These proteins function related to nutrient reservoir
storage protein during germination.

Data of the GABA accumulation, protein disappearance in rice produced by
germination method, GAD activity and amino acid data were presented in this study. These
results support and give the information for development of the effective uses of germinated
rice grains for consumption and of rice leaves for pharmaceutical application. Also,
identification of globulin2 storage protein disappearance is useful for the control of
germination conditions and metabolism in order to provide a higher level of GABA in future

studies.
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