
1242

Research ArticlePharmacogn J. 2021; 13(5): 1242-1247
A Multifaceted Journal in the field of Natural Products and Pharmacognosy 
www.phcogj.com 

Cite this article: Maryono, Herawati N, Gaffar MAF, Aliyah, Wahyudin E. Microwave-Assisted 
Extraction and Identification of γ- Oryzanol from Rice Bran (Oryza sativa L. cv Ciliwung). 
Pharmacogn J. 2021;13(5): 1242-1247.Phcogj.com

Pharmacognosy Journal, Vol 13, Issue 5, Sep-Oct, 2021

Microwave-Assisted Extraction and Identification of γ- Oryzanol 
from Rice Bran (Oryza sativa L. cv Ciliwung)
Maryono1,*, Netti Herawati1, Meuthia Aulia Farhani Gaffar1, Sartini2, Aliyah2, Elly Wahyudin2,*

INTRODUCTION
Rice production in Indonesia has considerable 
productivity. Every increase in rice production 
increases. According to the Central Statistics 
Agency revealed rice production in 2018 was 
estimated at 80 million tons of Dry Grain (GKG), 
or an increase of 15 million tons compared to 2011. 
The rice production conditions that continue to 
increase like this can trigger a good chance for 
Indonesia1.

On the other hand, the large rice production also 
results in greater residual yields from grinding 
rice to rice. The results of this milling produce side 
products such as groats, broken rice, husks, and 
bran (rice bran). Bran is a byproduct of the rice 
milling process, consisting of an outer layer of rice 
grains with a number of seed institutions.

Rice bran oil or known as rice bran oil is the result 
of rice bran extraction. Bran oil can be consumed 
and contains vitamins, antioxidants, and nutrients 
that the human body needs. Bran oil also contains 
natural antioxidants tocopherol, tocotrienol, and 
oryzanol, which are beneficial against free radicals 
in the body, especially cancer cells, and help reduce 
cholesterol in blood and liver cholesterol, and 
inhibit menopause. Therefore, bran oil can be used 
as a food supplement to improve the quality of 
human health2.

Gamma oryzanol (γ-oryzanol) is a mixture 
of phytosteryls ferulates in rice bran oil. Xu 
and Godber (1999) found that 24-methylene 
cycloartanyl ferulate, cycloartanyl ferulate, 
campesteryl ferulate, beta-sitosteryl ferulate, and 
campestanyl ferulate which had been identified 
as the main component and were found to 
have antioxidant activity ten times greater than 
tocopherol and tocotrienol, which are components 
of the ferrite3. The main of vitamin E. reported that 
or-oryzanol is not only beneficial in the treatment 

of menopausal symptoms, it is also beneficial in 
reducing cholesterol in the blood, liver and beneficial 
against free radicals.

In 2009, Siti Zullaikah isolated oryzanol using the 
2-stage crystallization method. In this method, Siti 
Zullaikah isolated oryzanol at a low temperature in 
the first crystallization stage to reach -60 ° C and the 
yields were relatively high. The content of Oryzanol 
in Liquid Phase 1 (LP1) produced was 13.68%, with a 
recovery of 63.34%. While the temperature of -22ᴼC 
in the first crystallization stage also obtained oryzanol 
with a concentration in Liquid Phase 1 (LP1) that 
is 12.59% with 47.17% recovery, and at the end of 
the second crystallization phase obtained oryzanol 
crystals with a purity of 93-95% and recovery of 
59%. However, with the results given, the drawback 
of this method is that the temperature carried out in 
the first crystallization process is too low, so it is not 
easy to apply to simple refrigerators4.

Therefore, the research conducted by the author 
at this time is in the form of the development of 
a method that Siti Zullaikah has carried out by 
using the soxhlet extraction method 4. Extraction 
of γ-oryzanol from rice bran (Oryza sativa L. cv 
Ciliwung) using the Microwave-Assisted Extraction 
(MAE) method has not been reported. The reason 
researchers in this study use the MAE method is 
because it has advantages, one of which is the extract 
results obtained more than a simple extraction 
method5. Other than that, the time required to do 
one extraction takes 15-30 minutes. This study aims 
to apply the MAE method and identify the target 
compounds of γ-oryzanol from rice bran.

MATERIALS AND METHODS

Materials 
The sample of Rice bran (Oryza sativa L. cv Cilliwung) 
was achieved by a rice mill located in Barru District, 
South Sulawesi, Indonesia. The chemical materials 
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were used in this study include n-hexane (>99%), ethyl acetate 
(>99%), and secondary metabolite test reagent were purchased from 
PT. SmartLab Indonesia, Indonesia. Silica gel (60H), methanol grade 
HPLC, aqua pro injection grade HPLC, dichloromethane grade 
HPLC, and acetonitrile grade HPLC were purchased from Sigma-
Aldrich (via PT. Elo Karsa, Indonesia). The equipment was utilized, 
such as rotary evaporator (Buchi), glass column (2.5 x 25 cm), Hight 
Performance Liquid Chromatography (HPLC) (Shimadzu), and Gas 
Chromatography/Mass Spectrometer (GC/MS), and the modified 
domestic microwave (Modena).

Microwave-assisted extraction process and secondary 
metabolite screening
The extraction process was performed using the Microwave-Assisted 
Extraction (MAE) method according to previous studies6,7. Prepare 
a sample of rice bran to be extracted. Filter rice bran to dissolve 
impurities and other particles using a 100mesh screen. 50-gram rice 
bran measuring 100 mesh mixed with n-hexane as much as 200 mL and 
as much as 30 ml ethyl acetate and extracted using Microwave-Assisted 
Extraction (MAE) for 15 minutes. The extraction results are a mixture 
of solvent and rice bran pulp and then filtered using a Buchner funnel to 
separate the solvent and rice bran pulp. In the centrifuge for 10 minutes 
at 180 rpm, evaporate at 50 oC with 50 rpm to remove the remaining 
solvent. Furthermore, a preliminary test (group test) was carried out on 
n-hexane extract obtained with various reagents, including reagents, 
FeCl3 1% (flavonoids), Dragendorff, and Wagner reagents (alkaloids).

Semipurification of extracted γ-oryzanol compound
Semipurification γ -Oryzanol Using Vacuum Liquid Column 
Chromatography (VLCC). The glass column (2.5 x 25 cm) packed with 
55 g silica (grade 60) removes triglycerides and other lipids. Extracted 
crude oil is dissolved in 100 mL solvent (hexane/ethyl acetate = 9: 1). 
Then 100 mL of solvent (hexane/ethyl acetate = 7:3) has flowed through 
the column, and the eluant is collected. The column was then washed 
with 100 mL hexane/ethyl acetate (1:1), and the purified oryzanol was 
obtained after the solvent was evaporated.

Characterization High-Performance Liquid Chroma-
tography (HPLC) and Gas Chromatography/Mass Spec-
trometer (GC/MS) 
The HPLC system was used to record chromatograms of fraction 
results obtained so that a profile of each fraction appears. Five 
fractions were characterized using HPLC. The eluent used consisted of 
methanol, aqua pro injection, dichloromethane, acetonitrile (40: 56: 2: 
2%), and the flow rate was 1 mL/min. The injection volume used was 
20 μL, and the wavelength used was 370 nm. Peak with fraction two 
selected continued to identify levels of γ-oryzanol compounds using 
Gas Chromatography/Mass Spectrometer (GC/MS).

RESULTS 
The application of microwave-assisted extraction (MAE) aims to 
obtain selectively extract compounds from various raw materials. The 
microwave radiation was applied to heat solvents quickly and efficiently 
to reduce the extraction time8. Microwave power used to extract rice 
bran crude oil is 380 watts, while the volume of solvent used is 230 
ml. The oil extract obtained is yellowish-brown. The yield obtained was 
2.404%.

A phytochemical test is a qualitative test to determine the active 
compound contained in the sample. The secondary metabolite 
compounds tested were alkaloids and flavonoids. The following results 
of phytochemical testing of bran extract reagents can be seen in Tables 
1 and 2.

The thick extract obtained subsequently at Vacuum Liquid Column 
Chromatography (VLCC) uses grade 60 silica gel adsorbent as the 
stationary phase and eluent, which was continuously enhanced in ethyl 
acetate, and n-hexane as the mobile phase. The results of vacuum liquid 
chromatography obtained six fractions can be seen in Figure 1. The 
solvent is then evaporated to dryness and weighed and characterized 
using HPLC.

The HPLC is a widely accepted separation technique for analyzing 
certain purification compounds in a sample. This test aims to see 
the profile of the γ-Oryzanol compound in the sample using HPLC 
instrument. The mobile phase used is a mixture of methanol, API, 
dichloromethane, acetonitrile with a ratio of 40: 56: 2: 2. In contrast, 
the stationary phase used is column C18 which is non-polar and eluting 
for 45 minutes.

Chemical content analysis of the GC-MS method was carried out to 
identify levels of compounds contained in the extract of rice bran oil 
(Oryza sativa cv Ciliwung). The stationary phase used is SPB-5 with 
a column length of 30 meters and an internal diameter of 0.25 mm. 
While the mobile phase used is Helium with a flow speed of one mL/
min. In MS instruments used the electron impact ionizing method 
with 70 Ev energy. The results of GC-MS testing of n-hexane rice 
bran extract are expressed in the chromatogram Figure 2. The results 
of GC-MS testing of n-hexane rice bran extract are expressed in the 
chromatogram Figure 3.

DISCUSSION AND CONCLUSION
In MAE, extraction occurs due to changes in cell structure caused by 
electromagnetic waves, heat transfer, and mass out of parts in irradiated 
media. In contrast, in conventional extraction, the mass transfer occurs 
from the inside to the outside even though heat transfer occurs from 
the outside to the parts in solids7. The bran samples were extracted by 
the MAE method. 

As much as 1 kg of bran samples using 4 liters of n-hexane and added 
with ethyl acetate 600 mL then stirred evenly, n-hexane was chosen 
because according to research conducted by Nasir et al. (2009), 
n-hexane is a solvent that is widely used and provides a yield of good 
rice bran oil9. The n-hexane extract of rice bran that has been obtained 
is then evaporated using a rotary evaporator. This is done to remove 
n-hexane, which is still mixed, which is then obtained by crude rice 
bran oil of 30 ml (24.0462 grams).

Secondary 
Metabolites Reagent Observation result

Alkaloids

Wegner

Dragendroff

Brownish / Red Brick 
Deposition

Brownish / Red Brick 
Deposition

+

+

Flavanoids FeCl3 Yellowish Green +

Tabel 1: Secondary metabolite testing of rice bran extract.

No. Fraction
Eluent 

Comparison
Hexane-Ethyl

Weight (g) Information 

Fr-1 (9:1) - -
Fr-2 (9:1) 4,37 Orange
Fr-3 (7:3) 1,54 Brownish yellow
Fr-4 (7:3) 0,35 Dark green
Fr-5 (1:1) 0,16 Tosca
Fr-6 (1:1) 0,12 Clear Green

Table 2: Fraction of rice bran extract using Vacuum Liquid Chromatography.
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Figure 1: The fraction from rice bran extract.

Figure 2: Chromatogram γ-oryzanol fraction 2 (9:1).

Figure 3: The semipurified γ-oryzanol chromatogram in normal preparative HPLC phase (column, 
silica; mobile phase, 4% ethyl acetate in hexane; flow rate, 21.6 mL/min; UV detector, 330 nm).
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The calculation shows that the percentage of crude rice bran oil 
obtained from pressing results obtained 2.404%. The temperature can 
cause the lack of percent yield produced at the time of extraction, i.e., 
the optimum temperature that should be used in rice bran extraction 
is below 100o C. If the temperature used is very high will make the 
components contained in the bran to be damaged and affect the yield 
bran oil produced1.

Compared with the results of research conducted by (Nasir 2009) 
on "Extraction of rice bran into crude oil with n-hexane and ethanol 
solvents" with an extraction time of 1 hour, 2 hours, and 3 hours gives a 
reasonably high percent yield this has an effect on the quality of the oil 
produced9. In principle, the extraction process of bran must be carried 
out as soon as possible because the longer the extraction process takes 
place, the% of oil increases and the higher the content of Free Fatty 
Acid (FFA) in bran oil. The size of the% FFA can affect the quality 
of oil, where the higher the% FFA content in oil, the oil will be more 
difficult to refine and affect the quality of the oil produced9. Based on 
Yulianti (2014), research using cold-pressed extraction yields a yield 
of 17.055%10. Cold pressure or expression are all physical processes in 
which the essential oil glands on the skin of the fruit are destroyed or 
damaged to release essential oils. Making essential oils by cold pressure 
is by pressing without heating, carried out on materials in the form 
of seeds, fruit, or fruit skin produced from plants, including types of 
plants that have oil from plant types that will be damaged if made by 
distillation11. So that the most optimum extraction process to produce 
good yield and quality of rice bran oil is to use cold-pressed extraction.

Based on the observation of phytochemical tests, it is known that 
n-hexane extract contains alkaloids and flavonoid compounds. 
Alkaloid compounds tested using Wegner and Dragondroff reagents 
were characterized by forming a brick-red precipitate. The flavonoid 
compounds tested using FeCl3 were marked by the formation of a 
yellowish-green color. This shows that there is a possibility that the 
γ-oryzanol compound is present in n-hexane rice bran extract where 
the γ-oryzanol compound belongs to the flavonoid compound12.

The viscous extract obtained later at VLCC uses grade 60 silica gel 
adsorbent as the stationary phase and eluent, which continues to be 
improved in the form of ethyl acetate and n-hexane as the mobile 
phase. The results of vacuum liquid chromatography obtained five 
fractions. The solvent is then evaporated to dryness and weighed and 
characterized using HPLC.

This test aims to look at the profile of the O-Oryzanol compound in 
the sample using the HPLC instrument to be compared with the HPLC 
chromatogram results of the γ-oryzanol compound that have been 
examined3. The basic principle of HPLC is based on differences in the 
distribution of components - components in the sample between two 
phases, the mobile phase and the stationary phase. The mobile phase 
used is a mixture of methanol, API, dichloromethane, acetonitrile with 
a ratio of 40:56:2:2. In contrast, the stationary phase used is column 
C18 which is non-polar and eluting for 45 minutes. Therefore, this test 
uses the reverse phase HPLC method because the mobile phase used is 
polar while the stationary phase is non-polar.

Based on the results of the HPLC characterization of the five fractions, 
the results of the chromatogram in fraction 2 (9:1) have similarities to 
the results of the chromatogram conducted by Gunaratne et al. (2013)13. 
Where Ret. The time for the γ-oryzanol compound was at 40.850 
minutes, with an area of 54810. So that fraction two was continued to 
the process of determining the levels using GC/MS instruments.

Chemical content analysis of the GC-MS method was carried out 
to identify levels of compounds contained in rice bran extract. The 
stationary phase used is SPB-5 with a column length of 30 meters 
and an internal diameter of 0.25 mm. While the mobile phase used is 

Helium with a flow speed of 1 mL/min. In MS instruments used the 
electron impact ionizing method with 70 Ev energy. 

The skinative analysis test of γ-oryzanol compounds using the GC/
MS method shows that the positive rice bran contains γ-oryzanol 
compounds. The quantitative tests using this method show that at 69 
m/z molecular weight, clearly visible peak γ-oryzanol compounds have 
a retention time of 33.050 with an area of   5035 with a concentration of 
244.30327 ppm.
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GRAPHICAL ABSTRACT

ABOUT AUTHORS

• Rice bran oil contains antioxidant compounds, one of which is γ-oryzanol.

• A total of 8 grams of rice bran extract was obtained at KKCV using eluent (n-hexane: ethyl acetate) with ratios 
9:1, 7:3, and 1:1, respectively.

• Five factions obtained were characterized using HPLC, and GC/MS identified the mass of the γ-oryzanol 
compound.
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