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Abstract - Rice Bran oil is uncommon among the edible oil 
due to its high source of nutritionally and commercially 
important phytoceuticals like oryzanol, lecithin, tocopherols, 
etc. The by-products obtained from the Rice Bran oil Refining 
are available as waste in the market, hence this waste is 
obtained at lower price which also contains Rice Bran oil to 
fewer extent. The by-product mainly includes wax and lecithin. 
This research work is based on the extraction of gamma 
oryzanol which occurs in Rice Bran oil at the level of 1-2% by 
liquid-liquid extraction method and it’s characterisation by 
thin layer chromatography.  
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1. INTRODUCTION 

Rice Bran oil is mainly extracted from the rice bran by means 
of solvent extraction process using the food grade n-
hexane.(1) The colour of crude rice bran oil is dark greenish 
brown or light yellow depending on the condition of the 
bran, extraction method, and composition of the bran. This 
crude rice bran oil obtained is the subjected to either 
chemical or physical refining.(2) Refining of the crude rice 
bran oil involves dewaxing, degumming, neutralisation of 
free fatty acid, bleaching and steam deodourisation.(3)  

The phospholipids in rice oil are similar in composition to 
other oil sources, this may be recovered as rice bran lecithin. 
The different process used in the refining caused high 
refining loss in the form of wax sludge, gum sludge and soap 
stock.(4). The residue obtained has many bioceuticals like 
tocopherols, lecithin, vitamin E, wax and oryzanol.(5)  

Gamma oryzanol is phytochemical, has antioxidant activities 
and potential health benefits. Gamma oryzanol is a group of 
ferulic acid esters of phytosterols and triterpene alcohols 
that serve as a natural antioxidant that has been used widely 
used in food, cosmetic and pharmaceuticals industries.(6)(7)  

The article describes the extraction and its characterisation 
of gamma oryzanol by the TLC method.  

2. MATERIALS AND METHODS  

2.1 Materials.  

The Rice Bran lecithin was donated by the local oil company. 
Acetone and Petroleum Ether, used for the de-oiling of the 

lecithin, was purchased from the chemicals. Sodium 
Hydroxide, Sulphuric acid, methanol were used in the 
extraction of the gamma oryzanol. n-hexane and ethylacetate 
were used for the TLC method. All the chemicals used were 
of analytical grade and were used as received without 
further purification.  

2.2 Extraction of oil from Lecithin (De-oiling of Lecithin) 

(8)(9)(10)  

Rice bran lecithin was first heated to 40°C-50°C and then 
petroleum ether was added followed by agitation. Acetone 
was then added to this mixture and was agitated for about 
30 min. This mixture was the kept undisturbed for one night 
to allow the solid residue to settle. The above liquid layer 
was separated and filtered. This Liquid layer was centrifuged 
at 3500 rpm. Two layers were formed, the lower layer was of 
oil which was separated and taken to simple distillation 
process to remove the traces of solvent. The processed oil 
was then acid degummed using phosphoric acid to remove 
any gums.  

2.3 Extraction of gamma oryzanol from processes oil. 

(1)(7)(11)(12)(13) 

Gamma oryzanol can be extracted by liquid-liquid extraction 
method by using organic solvent or by using supercritical 
extraction method. The following procedure was followed to 
extract gamma oryzanol from the oil.   

Rice Bran Oil (1 kg) 

 

NaOH and water was added 

 

Stirred and stored for one day at room temperature 

 

Acidified to pH 4 using H2SO4 

 

Heated to 80°C 

 
50g NaCl was added 
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Oily layer was obtained 

 

Methanol was added 

 

Mixture was cooled to 0°C for 2 hrs. 

 

Waxy component precipitated 

 

Solution of 5g H2SO4 in 300 ml methanol 

 

Stored for one day 

 

Stirred at 40°C to remove/evaporate methanol 

 

To 100g residue 100g n-hexane was added 

 

Solvent Distillation 

 

Treatment of 100 ml methanol was given 

 

Residue was extracted 3 times with 50ml 0.5N 

methanolicNaOH 

 

Neutralised with methanolic acetic acid to pH 6.8-7 

 

Stored to precipitate gamma oryzanol  

 

 

 

3. CHARACTERISATION   

Table 1: Analysis of lecithin 

Properties Values 

Acid Value 39.7 

Saponification Value 115.192 

Iodine Value 7.423 

pH 5 

 

The yield of the oil from lecithin was found to be 13.37%. 

The yield of gamma oryzanol was found to be 2.2%. 

4. RESULTS  

 Analysis by TLC:   

The TLC (Thin Layer Chromatography) is carried out to 
confirm the presence of gamma Oryzanol:  

1. In this method two phases were taken stationary phase 
and mobile phase.  

2. Hexane + ethyl ether is taken as the mobile phase and 
TLC plate is used as the stationary phase.   

3. TLC Plate is generally coated with the silica gel.  

4. One side is taken as the base side and mark with pencil 
from about 1 cm from bottom.  

5. The sample which is to be analyzed is applied on the 
line.  

6. The TLC plate is then kept into the closed chamber 
consisting solvent (mobile phase).  

7. The level of solvent should be lower than that of the 
pencil mark to avoid dissolution.  

8. Solvent is saturated.  

9. After that keeping plate, the beaker is closed, solvent 
travels upwards via capillary action.  

10. The TLC plate is then dried and observed in presence of 
the Ultraviolet light.  

11. Black spots are seen and presence of Oryzanol is 
confirmed.  
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γ-Oryzanol was successfully extracted.  

 

Figure 1: TLC-Photo documentation of γ-Oryzanol 

5. CONCLUSIONS  

Oryzanol is the high value compound that can be isolated 
from the oil obtained from deoiling from lecithin and soap 
stocks produced during the process of chemical refining. The 
advanced processes like supercritical extraction and fluid 
extraction can be used for the gamma oryzanol extraction. 
By using the solvents Petroleum ether: Acetone (1:3) the 
yield of the oil from the de oiling process of lecithin can be 
increased. Oryzanol is the high value products having many 
pharmaceutical uses.   

India has become the second largest producer of rice bran oil 
which uniquely contains γ oryzanol. This high value 
compound can be isolated from physical refined oil and from 
the residual soap stock produced during chemical refining of 
the oil. Therefore, processors of rice bran oil should exploit 
this situation for their economic advantage to produce high 
value products for pharmaceutical and nutraceutical use. 
The new separation process like supercritical and fluid 
extraction can be utilized for γ -oryzanol extraction. Also, 
more R&D work should be undertaken for development of a 
low-cost refining process (for RBO) retaining maximum 
percentage of γ -oryzanol in the refined oil.  
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