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BACKGROUND

• Rice bran is the outer brown layer of  the rice (Oryza sativa) grain that is 
obtained from the removal of  the starchy endosperm during the milling 
process.

• It has high nutritional value and is an excellent source of  oil.

2 INTRODUCTION

Da Silva, Sanches, & Amante, 2006; Nagendra Prasad et al., 2011
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BACKGROUND

• Rice bran oil is a 
natural rich source of  
significant biologically 
active constituents such 
as γ-oryzanol, 
tocopherols, 
tocotrienols and 
phytosterols that have 
anti-cancer, antioxidant 
properties, and 
cholesterol-lowering 
effect on serum.

3 INTRODUCTION

Borresen & Ryan, 2014; Liang et al., 2014



BACKGROUND

• However, rice bran has limited applications in food due to the rapid 
development of  rancidity upon rice milling, making it unsuitable for 
human consumption.
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BACKGROUND

• Stabilization is done to inactivate deteriorating enzymes in the rice bran 
and extend its shelf  life.

5

fresh rice bran

STABILIZATION

stabilized rice bran 

with extended shelf  

life

INTRODUCTION

Wang et al., 1999



BACKGROUND

• Heat treatment is the most common method of  stabilization in rice 
bran.

• ↑ temperature → enzyme denaturation → inactivation of  lipolytic 
enzymes

6 INTRODUCTION

Godber, 2016



BACKGROUND

• Common drying techniques include dry heating (DH), microwave 
heating (MH) and vacuum drying (VD).

7 INTRODUCTION

Sansak & Jongyingcharoen, 2018; Ibrahim et al., 2012; Ratti, 2008



BACKGROUND

• Microwave vacuum drying (MVD) is a potential stabilization method 
for rice bran that combines the advantages of  microwave heating and 
vacuum drying.

• MVD utilizes microwave radiation in a vacuum environment to generate 
heat at a lower temperature and to allow rapid mass and energy 
transfer for increased drying rate.

8 INTRODUCTION

Scaman et al., 2014



OBJECTIVES

• To investigate the effects of  stabilization methods i.e. dry heating (DH), 
microwave heating (MH), vacuum drying (VD) and microwave vacuum 
drying (MVD) on important quality parameters of:
➢ rice bran (i.e. moisture content and color) 

➢ rice bran oil (i.e. oil yield, free fatty acid content, peroxide value and 
antioxidant capacity) 
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SAMPLE COLLECTION

• Freshly milled rice bran was obtained from a local rice miller in Bulacan, 
Central Luzon, Philippines. 

• The collected samples were sieved immediately using a Standard Test 
Sieve No. 45 to screen unwanted filth and to obtain a uniform particle 
size of  less than 350µm. The sieved samples were collected in zip lock 
plastic bags and stored in a chest type freezer -20°C until stabilization.
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STABILIZATION OF RICE BRAN

11 METHODS



STABILIZATION OF RICE BRAN

• Unstabilized rice bran was set aside as control.

• All stabilized rice bran samples were placed in ziplock polyethylene bags 
upon cooling to room temperature and stored in a freezer at -20°C until 
further use.
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HEXANE EXTRACTION OF OIL
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DETERMINATION OF RICE BRAN AND RICE BRAN 
OIL QUALITY
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STATISTICAL ANALYSIS

• All samples (i.e. DH, MH, VD and MVD) including the control were 
assessed in duplicates. 

• One-way Analysis of  Variance (ANOVA) was used to compare 
treatment means followed by Duncan’s Multiple Range Test for mean 
separation when F was significant

• Dunnett’s Test was used for the mean separation of  unstabilized
(control) and stabilized samples.

• All statistical tests were performed using SPSS software version 17 at a 
probability level of  0.05.
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EFFECT ON MOISTURE AND COLOR OF RICE 
BRAN

16 RESULTS & DISCUSSION

• No significant difference on moisture content of  MH and unstabilized samples

• Highest ∆E values were observed in MH- and DH-stabilized samples

• Lowest ∆E values were observed in VD- and MVD-stabilized samples



EFFECT ON MOISTURE AND COLOR OF RICE 
BRAN

• No significant difference on moisture content of  MH and unstabilized
samples
➢Addition of  water prior to drying to prevent charring contributed to additional moisture 

that needed to be removed during MH treatment

• Highest ∆E values were observed in MH- and DH-stabilized samples

➢Elevated temperatures may have caused a larger extent of  browning in samples

• Lowest ∆E values were observed in VD- and MVD-stabilized samples
➢Reduced pressure during drying slowed down Maillard reaction in the bran

17 RESULTS & DISCUSSION



EFFECT ON EXTRACTION YIELD AND QUALITY OF 
RICE BRAN OIL
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• No significant difference on oil extraction yield between MH- and VD-stabilized samples and unstabilized

• No significant difference on FFA and PV between VD-stabilized samples and unstabilized

• Lowest FFA and PV values were observed in samples stabilized by MVD, DH and MH 

RESULTS & DISCUSSION



EFFECT ON EXTRACTION YIELD AND QUALITY OF 
RICE BRAN OIL
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• No significant interaction effects on Trolox equivalent and % scavenging activity of  oils from different rice 

bran samples determined by both ABTS and DPPH assays

RESULTS & DISCUSSION



EFFECT ON EXTRACTION YIELD AND QUALITY OF 
RICE BRAN OIL

• No significant difference on oil extraction yield between MH- and 
VD-stabilized samples and unstabilized
➢ MH: high amount of  moisture in samples possibly reduced the lipid extraction 

efficiency of  hexane as it is insoluble in water

➢ VD: low drying temperature may have created a lesser degree of  tissue rupture 
in the bran, thus low solvent penetration on the cell membrane during extraction

• Improved oil extraction yield by MVD and DH
• May be due to the modification of  cell wall during drying resulting in increased 

porosity and enhanced solvent permeability during extraction
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EFFECT ON EXTRACTION YIELD AND QUALITY OF 
RICE BRAN OIL

• No significant difference on FFA and PV between VD-stabilized 
samples and unstabilized
➢Low drying temperature may not be adequate to cause inactivation of  lipolytic 

enzymes in bran

• Lowest FFA and PV values were observed in samples stabilized by 
MVD, DH and MH 
➢Suggests that MVD, DH and MH suppressed activity of  lipolytic enzymes in the 

bran

21 RESULTS & DISCUSSION



EFFECT ON EXTRACTION YIELD AND QUALITY OF 
RICE BRAN OIL

• No significant interaction effects on Trolox equivalent and % 
scavenging activity of  oils from different rice bran samples 
determined by both ABTS and DPPH samples
• Comparable antioxidant capacity of  unstabilized and stabilized rice bran oil 

samples may be due to the preservation of  heat-sensitive compounds in 
unstabilized samples because no heat treatment was applied

22 RESULTS & DISCUSSION



• Rice bran was successfully stabilized by MVD, resulting rice bran and 
rice bran oils with similar qualities to those stabilized using traditional 
methods.

• Further studies on the bioactive compounds of  rice bran oil may be 
needed to verify the effects of  stabilization methods on the antioxidant 
properties of  oils.

23 CONCLUSION
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