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RICE BRAN/ULTRASOUND/THERMAL TREATMENT/SOLVENT/GAMMA-

ORYZANOL/RESPONSE SURFACE METHODOLOGY/CYRSTALLIZATION

This dissertation attempted to recover lipid and gamma-oryzanol from rice bran
and determine their physiochemical properties. The purpose of the first study was to
evaluate the effects of four extraction processes on rice bran oil extractability and quality,
including: hexane extraction (HE), cold press extraction (CE), ultrasound pretreatment
(2.25, 4.50, and 6.75 W/g; and 10, 25, and 40min) as well as thermal cooking (5, 15, 25,
and 35min, 100°C) combined with cold press extraction (UCE and CCE). The oil recovery
was correlated to ultrasound intensity and to thermal cooking (p<0.05). The elevated
ultrasonic intensity (all conditions) and extended thermal cooking treatment (10, 15, and
25min) lead to an increase in oil recovery, but the quality of the oil extracted significantly
reduced. Meanwhile, the short cooking time (5min) followed by cold press extraction not
only improved the recovery but also enhanced the oil quality.

Experiment 2 investigated the effect of the chemical neutralization on the oil
recovery, FFA level, and gamma-oryzanol, using response surface methodology. In
this study, CRBO was treated with different NaOH concentrations (10-30°Be), process
temperatures (60-90°C), and process times (5-15min). The ANOVA results were used
to validate the predictive power of the model. The optimal chemical neutralization

condition was 19.24°Be, 74.79°C, and 11.18min. Under the optimal condition, the
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predicted oil recovery, FFA level, and gamma-oryzanol were 80.00%, 0.31%, and
1.00%. Meanwhile, the corresponding experimental results were 80.12%, 0.29%, and
1.02%, respectively. Thus, the predicted and experimental results were in agreeable
and the high predictive ability of the response models.

The aims of the third and fourth studies were (1) to investigate the optimal extraction
conditions and the kinetic extraction model of ORF from DRBS, and (2) to determine
gamma-oryzanol crystallization conditions. Ultrasonic generator with the power in a range
of 0.5-4.5 W/g was used for the extraction. The ORF extraction was conducted at different
temperatures (35-55°C) and sonication times (4-26 min). The quadratic response model was
generated and statistical analysis was performed to validate the model. The maximum
gamma-oryzanol recovery achieved 98.03% at the optimal extraction condition (4.0 W/g,
50.0°C, and 21.5min); and the experimental results fit well with the predicted results. In
addition, a kinetic model was also successfully generated to evaluate the effect of different
parameters for gamma-oryzanol extraction. In the gamma-oryzanol crystallization, the
experimental processes involved a two-step crystallization. The suitable condition for the
first step crystallization included 7.5:1 of solvent to ORF ratio, 30% (v/v) of ethanol in ethyl
acetate, -15°C, and 7.5 hours. At this condition, the recovery in LP achieved 80.75%. The
second crystallization was successfully examined at the temperature of 5°C for 6 hours with
the gamma-oryzanol recovery of 58.03% and purity of 87.10%. The FESEM and HPLC
results showed that at this condition, almost 75% of gamma-oryzanol particle sizes were

larger than 150pum and contained 4 major compounds.
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