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ABSTRACT

Optimization of protein extraction from Sangyod Muang Phatthalung rice (Oryza sativa L.) bran
was investigated by using rice bran by-product from rice polishing process that was previously
deoiled by cold press extraction. The experimental design employed was Central Composite
design (CCD) with 3 factors including sodium hydroxide concentration (0.05-0.2 M), extraction
temperature (30-60 °C), and extraction time (60-240 min) in order to determine the effect of these
parameters on protein extraction yield from rice bran. The experimental data were analyzed using
Response Surface Methodology (RSM) and the predict mathematic model for protein extraction
from rice bran was obtained using MINITAB for Windows" program. The Full Quadratic Model
was the most fit predict mathematic model to the experimental data. The optimum conditions
were sodium hydroxide concentration of 0.13 M and an extraction temperature of 49 °C for 170
min. The predicted protein extraction yield for these optimum conditions was 45.20%.
Verification experiment was conducted under optimal conductions and the protein extraction
yield was 43.12%. Both experimental and predicted values were observed to nearly coincide,
confirming that the predict model was capable of reasonably and accurately predicting the protein
extraction yield. The rice bran protein extract exhibited a maximum solubility, foaming activity,

foaming stability and emulsifying activity index (EAI) at pH 10 and the values were 68.25%,



113.35 %volume, 62.59 min, 0.17(Abs,,, ) and 37.05 min, respectively. Then, rice bran protein
was used for protein hydrolysate production using flavourzyme. The experimentation was
conducted using CCD and RSM to determine the optimum conditions for protein hydrolysate
production with maximum degree of hydrolysis. The two independent varibles including amount
of enzyme (0.5-4 %w/w) and hydrolysis time (5-90 min) were studied. The optimum temperature
and pH for the enzyme hydrolysis were employed (50°C and pH 7.0). The rice bran protein
concentration was fixed at 10%. The MINITAB for windows" program was used to obtain the
predict mathematic model for the degree of hydrolysis prediction of protein hydrolysate produced
from Sangyod Muang Phatthalung rice bran protein extract. The most suitable model was
Linear+Square Model. The selected model was applied to predict the optimum condition for
protein hydrolysate production. The optimum conditions for protein hydrolysate production was
enzyme amount of 3.5% and the hydrolysis time of 90 min. The maximum degree of hydrolysis
was 36.99%. Verification experiment was conducted under optimal conductions and the degree of
hydrolysis of protein hydrolysate was 35.83%. Both experimental and predicted values were
observed to nearly coincide, confirming that the predict model was capable of reasonably and
accurately predicting the degree of hydrolysis of protein hydrolysate. The obtaining protein
hydrolysate exhibited better protein solubility but lower foaming activity, foam stability, EAI and
ESI in comparison with the protein extract. In addition, it was noticeable that protein hydrolysate
had DPPH radical scavenging activity and electron donation capability as determined by ferric
reducing antioxidant power assay (FRAP) of 61.94 and 52.33 mg ascorbic acid equivalent/g
sample, respectively. Furthermore, protein hydrolysate from Sangyod Muang Phatthalung rice
bran showed the browning retardation effect of longan during drying process. Color values
including L*, a* and b* of dried longan previously soaked in 0.05% rice bran protein hydrolysate
medium were 37.00, 4.05 and 11.16, respectively, where those of dried longan previously soaked

in water (control) were 32.21, 3.45 and 5.61, respectively.



