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ABSTRACT: 

It has been common practice that some vegetable oils are bleached before use in some industrial processes. The results 

obtained show that acid value, moisture content and peroxide value were found to be higher than that of the unbleached 

oil. While the density, saponification value, free fatty acid, specific value and refractive index of the bleached oil were 

found to be lower than that that of the unbleached oil. It can therefore be concluded that bleaching affects vegetable oil 

parameters.  

Keywords: Vegetable oil, bleaching, industrial, parameters, acid value, free fatty acid.    

  

INTRODUCTION: 

Vegetable oil lipid material derived from plants. Physically, oils are liquid at room temperature and fats are 

solids. Chemically both fat and oil are composed of triglycerides as contrasted with waxes which lack 

glycerine in their structure
1
. Although many plant parts may yield oil in commercial practice, oil is extracted 

from seeds
2- 4

. 

Although as esters of glycerines and a varying blend of fatty acids fats and oils also typically contain free fatty 

acid monoglycerides and diglycerides and unsaponified liquid vegetable oil are all edible when some are not. 

Examples of inedible vegetable fat and oil include processed unseed oil, tung oil and castor oil used in 

lubricants, cosmetics pharmaceuticals and other industrial purpose
5
. 

Oil suitable for foods purpose must have flash points. Such oils include the major cooking oil soya beans, 

safflower, peanut, cottonseed etc., tropical oils like palm oil and coconut oil and rice bran oil are particularly 

because of their unusually light flash point
6
. Vegetable base oils like castors oil have been used as medicine 

and lubricant for a long time. Castor oil has numerous industrial uses primarily due to the presence of 

hydroxyl group which are becoming increasingly important in the production of hexane plastics for many 

applications. This modified vegetable oil is known as nature oil poly oils. 

Vegetable oil is used in production of some pet food. Vegetable oil defines in this content as the product of 

vegetable origin obtained by extracting the oil from seed or fruit which are processed for edible purpose. 

Vegetable oil is also used to make biodiesel. The vegetable oils can be processed by chemicals, using solvent 

extraction which produce high yield and less expensive. It’s made the traditional way using several different 

types of mechanical extraction. This method is typically used to produce the more traditional oils, for 

example, olive oil, coconut oil etc. and its preferred by most health customer in USA and Europe. 

The colours of groundnut oils are not desirable for some industrial use. Groundnut oil is known to be yellow 

in colour. However, the method of decolourization should affect the major parameters of the oil that have 

bearing on its industrial quality. 

In this work activated charcoal will be used in the bleaching process to see its effectiveness. The quality of the 

bleached oil will be determined and compared with that of the unbleached oil
2, 7-9

. 

 

MATERIALS AND METHODS: 

MATERIALS: 

Reagents: Glacial acetic acid, alcoholic potassium hydroxide, 1% phenolphthalein, 0.45N HCl, Ethanol, 

NaOH, Chloroform, sodium sulphite (Na2SO3), starch solution (1%).    
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 Apparatus: Non-consumable: Pipette, burette, weighing balance, retort stand, clamp, heating mantle, reflux 

condenser, conical flask, measuring cylinder and oven. 

Consumable: Groundnut oil, activated charcoal. 

 

METHODS: 

Sample collection: 

Groundnut oil was obtained at the point of extract from groundnut cake (Kuli Kuli) Bakery in Damaturu.   It 

was used for the work without any other treatment. 

Bleaching of the oil: 

The groundnut oil will be heated to boil with activated charcoal; the mixture will then be filtered. The filtrate 

obtained as bleached groundnut oil will be taken for to determine certain oil parameter.  

Determination of Physicochemical parameters: 

1. Determination of density 

The density will be determined by density bottle. Calculation was done according the formula: 

            Density = Mass of sample taken / Volume of sample 

2. Determination of moisture contents 

Moisture content was determined by the following formula: 

              Moisture = [(Weight of sample taken w1 - Weight of dried sample w2) x 100] / Weight of sample (w1) 

A known weight of the sample (oil) was taken in a crucible and dried in the oven at 105-110
0
C for one hour. It 

was removed and cooled in desiccators and reweighed. 

3. Determination of saponification value 

The oil (4g) will be taken and 0.2N alcoholic potassium hydroxide (50ml) will then be added and mixture is 

refluxed for 10 minutes. Then 1% phenolphthalein (1ml) will be added. Standard (0.45N) HCl was used to 

titrate against the hot mixture; the end point is expected to be colourless. 

4. Determination of peroxide value 

The oil (6g) will be weighed into a clean and dried conical flask. The solvent mixture 30 ml (in the ratio 2:1) 

of acetic acid and chloroform solution were added. The flask will be stirred for the sample to dissolve 

completely. Saturated potassium iodide (0. 5 ml) will be added with occasional shaking for 1 minute followed 

by the addition of distilled water (30ml). Then 0.1N Na2SO3 will be used to titrate the mixture until yellow 

colour disappears. The 1% starch solution (0.5ml) was added and the titration was continued until the blue 

colour just disappeared. 

5. Determination of acid value  

To find the acid value 0.1 g of the oil dissolved in 2.5 ml of 1:1 v/v ethanol: diethyl ether solvent and titrating 

with 0.1N sodium hydroxide while swirling using phenolphthalein as indicator. 

6. Determination of free fatty acid (FFA) The oil (10g) will be weighed into the conical flask followed by 

the addition of ethanol (100ml) and will be heated to dissolve. Phenolphthalein (2-3) drops will them be 

added. The mixture was titrated against standard (0.2N) NaOH. 

 7. Determination of Refractive Index  

To find the refractive Index, the surface of the prisms was cleaned up with ether. 2 drops of the oil was 

applied at the lower prism and the prisms were closed up. Water was passed through the jacket at 45
0
C. The 

jacket was adjusted for reading to be taken. 

8 .Determination of Specific Gravity 

The Specific Gravity was measured by means of a cleaned pycnometer which was weighed. The pycnometer 

was filled with cooled distilled water and was stoppered. It was kept in the water bath for 30 minutes. It was 

removed and the drops of water were wiped properly and the weight was measured. The water was thrown 
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away, oven dried and the pycnometer was filled with oil that has been previously dried over sodium sulphate. 

It was stoppered and kept in the water bath for 30 min. It was then removed, water wiped properly and the 

weighted was measured. According to Paul and Palmer
10

, the specific gravity of different refining oils varies 

with their molecular weights which are affected by refining process involved. 

  

RESULTS : 

Physical appearance 

The unbleached oil was found to be yellow in colour while the bleached oil was pale yellow in colour. 

The physicochemical parameters of unbleached and bleached groundnut oil obtained are shown in Table 1. 

 

Table 1: Physicochemical parameters of unbleached and bleached groundnut oil. 

Parameters Unbleached Groundnut 

oil 

Bleached Groundnut oil 

1.   Density (g/cm
3
) 0.972 0.968 

2.   Moisture content (%) 2.90 3.60 

3.   Saponification value 201.96 134.64 

4.   Peroxide value (g) 7.56 16.25 

5.   Acid value (%) 11.78 15.28 

6.   Free fatty acid (FFA) 0.70 0.40 

7.  Refractive index at 40
0
C 1.462 1.460 

8.  Specific gravity at 20
0
C 0.916 0.915 

9.        Odour Agreeable Agreeable 

      

DISCUSSION: 

The bleached groundnut oil was found to be light in colour than the unbleached oil. This means that parts of 

the colour pigment were removed during bleaching. The density of the unbleached oil was found to be 0.972 

g/cm
3
 while the bleached oil was found to have a density of 0.968 g/cm

3
. This shows a 0.40% decrease in 

density after bleaching; therefore bleaching must have removed some soluble solid components of the oil 

leading to the decrease in density. 

The moisture contents of the unbleached oil were found to be 2.90% and the bleached oil 3.60%. There is 

increase of moisture content by 24%. Their increase could be due to loss of others components of the oil 

through bleaching. Saponification value of the bleached oil (134.64) was found to be less than that of 

unbleached oil (201.96). Saponification value bearing the KOH used for complete saponification of oils, the 

bleached oil require less cosmetic than the unbleached oil. This decrease generally could be due to the 

neutralization of fatty acids which may have resulted from the hydrolysis of the oil sample. According to Kirk 

and Sawyer
11

, the number of milligram of potassium hydroxide (KOH) used to neutralize the fatty acid 

determine the degree of hydrolysis of the oil sample. 

The peroxide value of the bleached oil is 16.25 compared with 7.56 for unbleached oil. This means that the 

bleached oil is more susceptible to oxidation than the unbleached oil. 

The acid value for bleached oil was found to be 15.28% while that of the unbleached oil was 11.78%. This 

shows that the bleached oil have acid value of 29.71% more than the unbleached oil. Free fatty acid value for 

bleached oil is 0.40 as compared to unbleached oil (0.70). 

In all it has been found that the bleached and the unbleached groundnut oil shows different value for 

determined parameters. This means that bleaching have effect on most oil parameters. 
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CONCLUSION: 

From the result obtained it can be concluded that bleaching slightly affects the physical and chemical 

Characteristics of groundnut oil.  Industry can design almost any fat or oil for a specific application by use of 

various modification processes, such as hydrogenation, interesterification, fractionation or blending. 
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