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Abstract

This research aims to (i) study optimal condition for germination Southern Thai
rice with the highest GABA content, (ii) evaluate nutritional composition and bioactive
compounds in germinated brown rice, (iii) determine anti-oxidant activity, anti-inflammatory
activity, inhibitory amylase enzyme activity and toxicity of germinated brown rice and the
extracts and (iv) develope new product from germinated brown rice. Four Southern Thai rice
varieties which two varieties are non-glutinous rice (Cholung and Leb Nok Pattani) and other
two varieties are glutinous rice (Niaw Dam Peuak Khao and Niaw Lun Tun) were used to
germinate with different methods (soaking in buffer solution with different pH, germinating in
open and closed vessels). The results indicated that GABA content increased with increasing
germination time (p<0.05) and the optimal time for germination of all varieties were 48 hr.
The highest GABA contents were found in Cholung (75.03 mg /100 g), Leb Nok Pattani
(53.53 mg /100 g) and Niaw Dam Peuak Khao (60.03 mg /100 g) respectively which were
germinated by soaking in the Citric acid-Na,HPO, buffer (pH 3) at 40 °C with ratio of brown
rice and solution equal to 1:2, and germinated in closed and open vessels. While Niaw Lun
Tun varieties gave 94.91 mg /100 g, germinating in closed vessel following by open vessel
and by soaking in the Citric acid-Na,HPO, buffer (pH 3) solution. Thus the optimum
conditions for germination of three Southern Thai rice varieties (Cholung, Leb Nok Pattani
and Niaw Dam Peuak Khao) were to soak the brown rice in the Citric acid-Na;HPO, buffer
(pH 3) at 40 °C for 48 hr with ratio of brown rice and solution equal to 1:2 while the other
variety (Niaw Lun Tun) was germinated in the closed vessel at room temperature (30+2°C)
for 48 hr. After germination, most nutritional components increased in all varieties (p<0.05)
excepting protein content. The bioactive compounds in the germinated brown rice were found
that the amount of y-Oryzanol of all germinated brown rice were not significantly different
from the ungerminated brown rice. The phytate content was significantly decreased while total
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phenolic, ferulic acid, tocopherol and GABA contents were significantly increased in all
germinated brown rice (p<0.05). Comparing to other bioactive compounds, the amount of
GABA increased 6.80-20.69 times which was the highest rate. Niaw Lun Tun had the highest
amount of GABA after germination, following by Cholung, Niaw Dam Peuak Khao and Leb
Nok Pattani respectively. The germinated brown rice was separated into 3 parts; germ, bran
and inner endosperm or white rice; had different amount of GABA (p<0.05). Germ gave the
highest GABA content (180.70-429.06 mg /100 g), bran (47.41-176.61 mg /100 g) and inner
endosperm (15.11-24.42 mg /100 g) respectively. For anti-oxidant activity, the results showed
that Niaw Dam Peuak Khao had the highest activity, following by Niaw Lun Tun, Cholung,
and Leb Nok Pattani respectively.

The inhibition a-amylase activity indicated that germination methods affected the
inhibitory activity of a-amylase enzyme. Open vessel method showed the better activity in
inhibiting a-amylase enzyme from saliva and pancreatic than of germinating with soaking in
the buffer solution (pH 3). The optimum time that showed the highest inhibitory activity of
Cholung and Leb Nok Pattani varieties (germinated by soaking in the buffer solution) was 24
hr. The brown rice, germ and brown rice without germ were determined the inhibitory activity
of a-amylase enzyme. The highest inhibitory activity was found in germ (98.9% at 200
mg/mL; 1Cso = 34.5 mg/mL.) following by brown rice and brown rice without germ
respectively. The inhibitory activity increased with increasing germination time.

Germinated brown rice from Cholung variety was selected for product
development as well as inhibition of a-amylase activity testing, anti-inflammatory activity and
toxicity testing. After germination, activity of inhibition the a-amylase enzyme and the
amount of vitamin E, B1, B3 and B6 were significantly decreased (p<0.05), including mineral
content which was lower than brown rice 21.5-95.7%. After fractionation the extract, the

results showed that 2 main compounds can be separated from the crude extract. The first



compound contained 1Cso > 100 ug/mL and the second compound that might be Hydroxy
Phenyllactic acid had 1Csp = 107.7 pg/mL. For acute and sub-chronic toxicity testing, the
results indicated that germinated brown rice extract had no toxicity to the rats. The extract
dose used for acute toxicity that was 2g/kg BW of mice, while for sub-chronic toxicity that
was 300 mg/ kg BW/day.

The target group of consumer in this research was the elderly (60 years olds up).
From the consumer survey, the results showed that most consumers were interested in instant
rice product. The canned germinated brown rice that prepared by using ratio of germinated
brown rice and water equal to 1:1.25 was chosen for market survey because this product
earned the highest sensory score. GABA and total phenolic contents in the product were 1.94
mg /100 g and 11.06 mg FAE/ 100 g respectively. Determining anti-oxidant activity by
DPPH, ABTS and FRAP methods, the results showed that the product had anti-oxidant
activity which were 10.54, 9.09 and 7.13 mg FAE/ 100 g respectively. This product possessed
anti-inflammatory activity at 1Cs,> 100 ug/mL. For the inhibitory a-amylase activity, canned
germinated brown rice product was lower activity than of germinated brown rice and brown
rice respectively.

The result from marketing survey indicated that 93.69% of consumers accepted
this product with the average 7.39 score. This score indicated that the consumers moderately
like the product. The consumers were interested to purchase 82.57%, if this product available
in the market. Moreover, the buying trend would increase from 82.57% to 95.50%, if health
benefit of GABA was informed. Health benefit information will change consumers’ mind to

purchase this product from 5.94 to 19.66%.
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