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ABSTRACT

Bran samples of three non-glutinous Thai black rice cultivars, namely, KHNBT,
KHNBT No. 3, and 1000-11-2-26 and a glutinous cultivar, KHNBD, were studied for
their antioxidative activities. The rice bran samples were first subjected to solvent
extraction using 80% ethanol and 0.5% TFA-80% ethanol. The antioxidative activity
was assessed by the thiocyanate method, an H,0O,-scavenging activity
chemiluminescence system (XYZ system), Cu?*/bathocuproine colorimetry (PAQ)
assay, metal ion chelating activity, and 1,1-diphenyl-2-picrylhydrasyl (DPPH) free
radical-scavenging activity assay. The inhibition of peroxidation by thiocyanate
method was between 71-83%, the photon counts of light emission were in the range
of 882-957, and the total antioxidant power is 3240-4077 pumol/L. At the antioxidant

concentration of 5 mg/mL, the radical-scavenging activity is between 39.7-60.8%, and



metal chelating is 20.8-39.5 %. Overall, all of the rice brans possessed antioxidant
properties in the following order: 1000-11-2-26 > KHNBD > KHNBT No. 3 >
KHNBT.

Structural determination of carotenoid components was performed using
supercritical fluid extraction (SFE) and subsequent analysis by high performance
liquid chromatography-mass spectrometry (HPLC-MS) having electrospray ionization
(ESI) interface. The appropriate SFE condition for extraction of carotenoids from the
black rice bran samples comprised of the following parameters; temperature 45°C,
pressure 6000 psi, amount of rice bran sample 2.5 g with the addition of methanol
modifier at 13% of the sample cell volume and carbon dioxide was used as a
supercritical fluid. These allowed the extraction time of 45 min to yield a yellow
concentrated extract. Identification of carotenoids in the yellow rice extract was
performed by comparing their MS/MS spectra with those of the standard reference
material (SRM 3276) containing «-, /-, and j~carotene. Only S-carotene was found in
all the black rice bran samples, its contents in the rice bran samples were determined
using LC-ESI-MS operated in selected ion monitoring (SIM) mode. Responses of the
mass spectrometric detection in the SIM mode were linear, in the ranges of 0.30-1.2
ug/mL (r* = 0.9997), with the limit of detection 0.10 wg/mL and the limit of
quantitation 0.60 g of rice bran. Reproducibilities calculated as intraday and interday
coefficients of variation were less than 4.0 % (RSD), the SFE extraction recoveries of
p-carotene in all black rice bran extracts averaged 95.8%. p-Carotene was present in
the bran of all black rice cultivars in the range of 33.5-41.5 mg/kg.

Finally, a series of vitamin E isomers; a-, /-, -, & tocopherols and a-, /-, s,

o-tocotrienols, were determined in bran of the four Thai black rice cultivars using
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HPLC with diode array detector (DAD).The optimum condition for separation and
quantification of each vitamin E isomers was as follows; a reverse phase ODS C-30
column (4.6 x 250 mm i.d., 5 pm particle size), methanol-water (97:3 v/v) mobile
phase at a flow rate of 1.0 mL/min, and a UV detection at wavelength 295 nm. The
elution times of a-, f, j~, otocotrienol and &, -, a- tocopherol, were at 12.9,
15.3, 16.1, 18.2, 20.9, 25.4, 27.2 and 31.3, min, respectively. The average percent
recovery for all vitamin E isomers was 99.90. The contents of a-, /-, 5=, 6-tocotrienol
and a-, f*, -, o-tocopherol in the bran of all black rice cultivars were in the range of

0.08-71.88 ng/g. The method reproducibilities calculated by the intraday and interday

experiments were 3.07 and 3.74 % RSD, respectively.
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