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Alternative Extraction and Purification Methods of Y-Oryzanol from Rice Bran and Its

Antioxidant Scavenging Activity
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ABSTRACT

Oryzanols are well-known antioxidant and

now used as food supplements. Crude rice bran
oil (CRBO) composes of many impurities such as
wax and gum sludge which are required to be
removed prior to purifying CRBO with many serial
steps. Firstly, CRBO was extracted from jasmine
rice bran by cold press extraction and maceration
with extraction then

ethanol and hexane

impurities; such as waxes and gums, were
removed from the CRBO by 2 different systems,
e, methanolacetone and ethanol:acetone
crystallisation systems which were then compared.
The crystallisation involved two steps and yielded
a solid and a liquid phase under cold conditions.
The Y-oryzanol content in all phases was analysed
by RP-HPLC and the antioxidant scavenging activity
was analyzed by DPPH assay. The 7-oryzanol
obtained from all conditions was a fine white to
pale yellow crystal. The best extraction conditions
were cold pressed extraction with crystallisation in
ethanol: acetone, which vyielded 1231% Y-
oryzanol crystals with 94.71 % purity. The Y-
their

antioxidant scavenging activity and had an ICs, of

oryzanol crystals were evaluated for

0.171 mg/ml, with almost the same range as the
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BHT standard. However, it was lower than that

obtained with a commercial y-oryzanol standard.

Keywords: antioxidant activity, extraction, purification,

rice bran oil, Y-oryzanol
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Figure 1. Flow diagram
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Table 1. Proximate chemical compositions of rice bran (n=3)

Compositions % Test methods

Protein 11.64+0.15  AOAC (2012)

Total fat 19.22+1.36  AOAC (2012)

Moisture 8.00+0.02  Asean Manual of Food Analysis, 2011
Ash 9.04+0.02  Asean Manual of Food Analysis, 2011
Crude fiber 15.11+0.04  AOAC (2012)

Table 2. Crude rice bran oil and Y-oryzanol yields extracted by different methods

Crude oil yield
Extraction method
(%, g/g rice bran)

concentration (mg/g of

-Oryzanol
T-ory Y-Oryzanol yield

(mg/g of rice bran)
rice bran oil)

Cold press 5.06 18.33 + 1.55° 0.93 + 0.08°
Maceration

Hexane 13.80 2023 + 2.17° 281 +0.30°
Ethanol 10.24 28.92 + 0.63° 2.96 + 0.06°

Remark: values within each column with the same superscript character are not significantly different at P < 0.05
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- Rice smell

Figure 2. Characteristics (color and smell) of crude rice bran oil extracted by different extraction

methods; A. cold press B. hexane extraction C. ethanol extraction
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Table 3. Yields of each phase from dewaxing & desumming process

Wax and gum yield in
Extraction method

RBO yield in product  Yy-Oryzanol yield in RBO

product (%) (%) (%)
Cold press 51.27 £ 0.15 48.73 + 0.20 4.14 + 0.00
Maceration
(Rice bran:solvent 1:6 w/v)
Hexane 54.31 + 0.09 45.69 + 0.30 5.07 £ 0.01
Ethanol 3392 +0.10 66.08 + 0.07 5.33 +0.01

Remark: wax and gum (solid phase), dewaxed and degummed rice bran oil (RBO) (liquid phase) and Y-oryzanol

from dewaxing & degumming process
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WelmAnnsanwanfidusinaansunutressuea
U3uann

fawininsgeydeunusineeseuealu LP2
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wnusessnueadilaanssuuiildienuea:asdlay
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(Table 5) wAnunuseoIeueadildnszuuem

Hexane Ethanol

1) methanol:acetone

Cold press

voaordlmdivnadnmfldanssuuamueaasd
Tou drnsulug nanizdu lagdndnudn
mejﬂaa%muaamnﬁqmwmm 112.8 mg/ 50
¢ vosnduTimAvldannsatalaensgniuibu
LaEANNANTUIEUULONIUDA:DLTLAY T89a911 AD
syuuovnuea-avdlaulnenslditiusdnnuils
PNNTENAALLENIUDA

Hexane Ethanol

Cold press

2) ethanol:acetone

Figure 3. Characteristics of the solution in the first-step crystallisation by two crystallisation

systems (LP1 in Figure 1); A. cold press B. hexane extraction C. ethanol extraction

Table 4. Yield of each phase produced using two crystallisation systems (methanol:acetone,

ethanol:acetone)

Extraction . Y-Oryzanol concentration
Weight (g)
methods (mg/g of each phase)
Methanol:acetone
LP1 SP1 LP2 LP1 SP1 LP2
Cold press 2.40+0.06 3.62+0.38 1.51+0.11 123.43+1.46  51.07+21.67 45.10+4.80
Maceration
Hexane 4.09+0.06 3.73+0.52 3.14+0.13 39.86+0.29 1.87+0.24 24.78+6.76
Ethanol 5.99+0.06 0.89+0.24 3.49+0.21 30.77+6.30 2.85+0.46 22.16+2.93
Ethanol:acetone
LP1 SP1 LP2 LP1 SP1 LP2
Cold press 272+ 0.13 482+043 1.83+0.15 161.88+31.91 1.16+0.07 89.05+6.83
Maceration
Hexane 3.91+0.20 1.74+0.11 2.90+0.14 44.61+1.63 2.90+0.14 32.68+0.55
Ethanol 6.22+0.44 1.33+0.09 3.28+0.39 40.81+5.77 3.28+0.39 30.35+1.76

Remark: LP1 = Liquid phase 1, LP2 = Liquid phase 2, SP1 = Solid phase 1

* Corresponding author e-mail: duangkamol.ru@kmitl.ac.th, modeliebe@gmail.com

! Department of Biology, Faculty of Science, King Mongkut’s Institute of Technology Ladkrabang (KMITL) Bangkok Thailand
: Department of Statistics, Faculty of Science, King Mongkut’s Institute of Technology Ladkrabang (KMITL) Bangkok Thailand
: Department of Agricultural Technology, King Mongkut’s Institute of Technology Ladkrabang Prince of Chumporn Campus (KMITL PCC) Chumporn Thailand



Nyansnaluladniserns uninegtaeasiy U 13 adui 1 unsiau - fguigu 2561

Table 5. Y-Oryzanol content and characteristics of the crystal product (SP2)

Crystallization solvent: Methanol & acetone

-0 L weight Physical appearance
Extraction methods Y-Oryzanol weig Y PP Remarks
(mg/50 g crude rice bran oil) crystal
866431 . Large-sized  crystals
63, e
Cold press SV, with opaque white
(9.45%%) N R
color
Maceration
! Large-sized  crystals
Hexane 710408 )‘:gn with  pale  yellow
* L4 {
(6.96%*) e s color
Ethanol 53.6+2.6 Fine crystals  with
ano 3
(3.71%%) b shiny white color

Crystallization solvent: Ethanol & acetone

Small-sized  crystals

Cold press 112.8+3.0 with  opaque white
(12.31%%) i colour
Maceration
52.6+2.5 Small crystals  with
Hexane
(5.20%%) white colour
82.2+3.3 Fine crystals  with
Ethanol
(5.68%%) g shiny white colour

Remark: *is Y-oryzanol yield, weight percent of Y-oryzanol in crystal product (%) and crude rice bran oil (g)
The crystal was obtained from 5¢ CRBO

* Corresponding author e-mail: duangkamol.ru@kmitl.ac.th, modeliebe@gmail.com
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Table 6. Purification yield and purity of Y-oryzanol in the final products obtained by different

methods

Purification yield

Extraction methods

% y-Oryzanol o pyyrification

(mg of y-oryzanol/mg of crystal) purity efficiency
Methanol:acetone
Cold press 6.65 + 0.20" 93.69+1.86 82.84+0.22"
Maceration
(Rice bran:solvent  1:6
W/V)
Hexane 6.88 + 0.88ab 96.24+0.61° 73.6011.11°
Ethanol 4.63 +0.11° 95.8140.17° 61.8610.28"
Ethanol:acetone
Cold press 781 £ 1.36° 94.71+0.28™ 84.83+0.54°
Maceration
(Rice bran:solvent 1:6 w/v)
Hexane 6.17 + 0.90b 96.291+0.44° 73.7010.79°
Ethanol 6.62 + 0.72" 95.9310.18° 62.0530.30°

Remark: values within each column with the same superscript character are not significantly different at P < 0.05
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Table 7. ICs, of the purified y-oryzanol and well-known standard

ICs50 (Mg/ml)

Extraction methods/Mixed solvents

Methanol:acetone

Ethanol:acetone

Cold press 0.187+0.049" 0.171+0.018"
Hexane' 0.433+0.020° 0.249+0.049"
Ethanol’ 0.193+0.015 0.182+0.020"
BHT 0.185+0.022" 0.185+0.022"

Y-Oryzanol standard

0.065 +0.004° 0.065+0.004°

Remark: 'Maceration by rice bran:solvent 1:6 w/v

a, b and c values within each column with the same superscript character are not significantly

different at P < 0.05.
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