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SAKSIT SONSOMBOONSUK : DEVELOPMENT OF GERMINATED BROWN RICE
PREPARATION METHODS FOR PUFFED RICE PRODUCTION. THESIS ADVISOR :
ASST. PROF. TIRAPORN JUNYUSEN, Ph.D., 151 PP.

Keyword : Puffed Germinated Brown Rice/Cooking Methods/Hydrostatic

Pressure/Expansion/Crispness/Bioactive Compounds

This research aimed to investigate the effects of germinated brown rice (GBR)
preparation methods for enhancing the expansion and crispness of puffed GBR. The
study was divided into two parts. The first part examined the effects of cooking
methods and the second part established the effects of hydrostatic pressure on the
improvement of puffed GBR quality. The results showed that cooking methods
affected the physical and textural properties of puffed GBR. Cooking methods using an
electric rice cooker without and with ultrasonic pretreatment (EC and UEC) and
ultrasonic pretreatment followed by parboiling and steaming (UPS) improved the
expansion and crispness of puffed GBR. These cooking methods caused complete
gelatinization of starch granules contributing to crust formation, which led to the
expansion during puffing. In addition, SR-XTM revealed that puffed EC and puffed UEC
had higher expansion and thinner surface layers than other puffed GBR. Different
cooking methods did not significantly affect the bioactive compounds, including GABA,
gamma-oryzanol, total phenolic compounds, and antioxidant activities of puffed GBR
(p<0.05). However, puffed rice production significantly reduced the bioactive
compounds of puffed GBR when compared with GBR. Hydrostatic pressure
pretreatments of cooked GBR at 2 and 4 bars for 2 and 4 h prior to refrigeration for 0,
4, 24 and 48 h were studied. The results indicated that higher pressure level
pretreatment before 48 h refrigeration increased the crystallinity in starch granules.

Interestingly, hydrostatic pressure at 4 bars for 2 h of cooked GBR significantly increased



the expansion and crispness of puffed GBR (Puffed-4b2h). FE-SEM also showed that
Puffed-4b2h had a smooth surface, high expansion, and large pores. Essentially,
cooking GBR with an electric rice cooker followed by hydrostatic pressure pretreatment

of cooked GBR significantly improved the expansion and crispness of puffed GBR.
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