Abstract

This study explores the potential uses of deodorizer distillate (DD) and crude rice bran wax (RBW) from
the physical refining process of edible rice bran oil (RBO) manufacturing as the sources of bioactive compounds
and structuring ingredients for the formation of the water-soluble vesicle and oil-based three-dimensional network
called oleogel, respectively.

The pilot-scale molecular distillation (MD) unit was used to concentrate the phytosterols, tocols, Y-
oryzanol, monoglyceride and diglyceride in the unevaporated fraction (UMD) after the free fatty acids (FFAs) were
evaporated out by the MD. The pilot-scale MD unit operated at 120, 140 or 160 °C, 0.1 Pa, and a flow rate of
10.14 - 10.66 kg/h could concentrate phytosterols from 1,540.8 mg in 100 ¢ DD to 3,990.2 — 4,904.8 mg in 100 ¢

UMDs.  Although Y-oryzanol content was increased from 598.9 mg in 100 g DD to 870.0-1,018.1 mg when the

temperature was raised to 160 °C, such high temperature decreased the tocol contents from 2,185.7 mg/100 g
DD to 850.5 mg/100 ¢ UMD, resulting in the reduction of antioxidant capacity of UMD measured as 2,2-diphenyl-1-
picrylhydrazyl (DPPH) scavenging capacity.

The UMD obtained from the pilot-scale MD unit operated at 140 °C, 0.1 Pa, and a flow rate of 10.14 -
10.66 kg/h was used as a source of rice phytochemicals for the fabrication of vesicles with other surfactants. The
water-soluble vesicles could be formed when polyoxyethylene sorbitan monooleate (Tween80) was used. The
size of Tween 80/UMD vesicles ranged from 200 nm to 300 nm in phosphate-buffered saline (PBS) pH 7.0

suspensions could find potential use in shelf-stable drinks containing rice phytochemicals. The filtered sterile

vesicle suspensions in the isotonic PBS, a model drink, were stable within the temperature range of 4 to 37 °c

and maintained the size range of 200 — 300 nm for 96 h. Results indicated that the Tween 80/UMD vesicle was

able to carry 814 g phytosterol/mL, 453 Llg tocols/mL, and 200 pg Y-oryzanol/mL as maximum load without
causing phase separation of the oil phase in the PBS after preparation and storage at low temperatures. At high
concentration of Tween80/UMD vesicle of 5 mg/mL (163 Llg/mL phytosterol, 91 Ug/mL tocols and 40 [lg/mL Y-
oryzanol), the vesicles reduced viability of Caco-2. Moreover, the vesicle showed potential immunomodulation
properties in the THP-1 macrophages.

The crude RBW, a by-product from winterizing step, was explored for its use in the formation of an
oleogel holding the liquid oil in the three-dimensional network at the temperature higher than the melting
temperature of RBO. The tailored edible oleogel had increased storage modulus @, higher viscoelastic transition
temperature, and a prolonged time for the oleogel to change from solid to liquid behavior. In a comparative
study using crude RBW and ethylcellulose (EC) network as gelator holding liquid oil in the RBO oleogel, it was
found that the RBO-EC and RBO-RBW-EC oleogels could prevent the sedimentation of salt and spices in the oil-

based marinade sauce at 2 °C for two days and withstand the temperature at 90 °c during grilling. Nonetheless,
the appearance and the texture of grilled pork marinated with RBO-RBW was more superior than those marinated

with the sauce containing EC.
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