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Abstract

The objective of this research was to optimize the preparation conditions of the water
extractable arabinoxylan (WUAX) from rice bran and the composition structure, phenolic
compound and antioxidant effect of arabinoxylan hydrolysates were investigated.

The WUAX was extracted from defatted rice bran. Removal of starch and proteins from
defatted rice bran was perfomed by enzymatic treatment with Bacillus subtilis endoxylanase. The
important factors affecting extraction such as autoclave condition, enzyme concenttration and
hydrolysis time were optimized. Autoclaving at 121 °C for 4 h before enzymatic hydrolysis with
5 unit/g of xylanase for 4 h was a suitable method for the extraction of WUAX, a high yield of
9.14% total sugar was oserved on an enzymatic hydrolysate. In addition, an autoclaving at 121
°C allowed increasing total phenolic content of bound-form but decreasing phenolic content of
free-form. The major phenolic acid found in WUAX was ferulic in the bound-form.

The WUAX was further fractionated into 3 fractions by ethanol precipitation: 0-60%
ethanol (F60), 60-90% ethanol (F6090), and above 90% ethanol (F90). The analysis of ethanol-
fractionation of WUAX showed that F60 and F6090 had the higher phenolic acid content in the
bound-form than that the free-form. F60 and F6090 fractions contained mostly bound ferulic acid,
while F90 had comparable amounts of ferulic acid and coumaric acid. The molecular weights of
F60, F6090 and F90, determined by HPSEC-MALLS, were 5.786x10°, 4.137x10", and 1.525x10
g/mol, respectively. The sugar analysis by methanolysis method showed that the major
monosaccharides of F60 and F6090 fractions were xylose and arabinose in which arabinoxylans
of both fractions were 70.3 and 73.8%, respectively. For F90, the major monosaccharides were
glucose and xylose. Structural characterization of all three fractions of WUAX indicated that the
majority of the arabinose residues were a-1, 3-linked to monosubstituted xylose and was about
29-33 % molar ratio.

The free radical scavenging activity of antioxidants in WUAX was studied. The F6090
showed highest radical scavenging effect in the 2, 2-Diphenyl-1-picrylhydrazyl (DPPH) assay,
with an ECy, value of 389.5 pg/mL, followed by F60 and F90. Howeber, the F60 and F6090
fractions had higher total reducing power in the FRAP assay than that of F90. In the cell-based

antioxidant assay with HepG2 using DCFH DA probe, the effective concentrations of F60, F6090



and F90 in scavenging intracellular ROS were 5, 10 and 10 pg/mL, respectively. The cytotoxicity
against HepG2 of these fractions was varied. F60 fraction only slightly induced cell death (12-
35%) at the concentration range of 50-2,500 pg/mL. At 500 to 12,500 pg/mL, F6090 fraction had
no cytotoxic effect but could slightly enhance the growth of HepG2 cells. F90 fraction exhibited

the most potent cytotoxic activity against the HepG2 with the IC,, value of 8,132 pg/mL.





