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Abstract 
The study focused on the effect of purification (degumming and bleaching) on the 
physicochemical properties of palm kernel oil, (PKO), Isolated through solvent 
extraction and the traditional flying methods. Solvent extraction gave a higher 
yield (41.6%) of PKO than the traditional method (20.0%). The work shows that 
the iodine value and moisture content were lower while the saponification value 
was higher in the purified oils. This is attributed to the removal of moisture and 
impurities during the refining process. The work shows that the refined solvent-
extracted oil has free fatty acid (3.54%), moisture (0.20%), iodine value 
(16.75%), saponification value (244.2), melting point (2.4-28°) and specific 
gravity (0.861) while the refined traditionally extracted PKO has free fatty acid 
(1.0%), moisture (0.15%), iodine value (16.81), saponification value (244.2), 
melting point (24-28°) and specific gravity (0.867). Although both methods of 
extraction gave purified oils of very high quality, the work recommends the use 
of solvent extraction for isolation of PKO as against the use of traditional method 
because solvent extraction gives the use of traditional method because solvent 
extraction gives very high yield of PKO. 

Introduction 

Elaeis guineensis (oil-palm) is mainly cultivated for palm oil (PO), palm kernel oil (PKO) and palm-wine 

production in Nigeria (Morah, 1995, 2003 and 2005,, and Hartley, 1977). The main varieties based on the colour of 

the exocarp are the rubro-nigrescens, rutilo-nigrescens, virescens and albescens. The common type in West Africa 

is the Rubro-nigrescens variety in which the ripe fruit is deep reddish orange with brown cap at the upper half. Each 

of these types is further divided into three main sub-varieties mainly dura with thick shelled endocarp, tenera with 

thin shelled endocarp and pisifera with a shell less endocarp (Hartley, 1977 and Purseglore, 1972). The mesocarp 

contains 20- 30% of palm oil while the endocarp contains 1.3-4.5% of palm kernel oil based on fresh fruit bunch 

weight (Cornelius, 1977). The fresh rubro-nigrescens tenera variety used for the work normally contains 75-89% 

mesocarp and about 17%, kernel (Cornelius, 1977). 

The palm kernel oil is mainly used for soap production because its constituent fatty acid is made up of 

about 44% lauric acid which gives the soap a quick lathering property and high solubility in water. Palm kernel oil 

is also commercially used as confectionery fat and for stimulated diary products, formulations for margarine, ice 

cream and biscuit filling cream fat etc (conelius, 1983). Palm kernel oil is commercially isolated through solvent 

extraction. Traditionally, the inhabitants of southern Nigeria, isolated palm kernel oil on a small scale by flying the 

kenel neat in a large metal vessel. The present work is therefore, aimed at the effect of the method of extraction and 

refining on the yield and physicochemical properties of the palm kernel oil. 

Materials and Method 

The fruits of Elaeis guineensis (Var. Rubro-nigrescens tenera) were collected from Akpabuyo Local 

GovemmentArea of Cross River State, Nigeria. The fruits were isolated from the fruit bunch three days after 

harvesting. The fruits were boiled for about ten minutes in water. The boiled fruits were pounded in a motar to free 

the nuts from the fibrous mesocarp. The nuts were removed by hand picking, washed with water and air dried for 

two weeks at room temperature. The nuts were manually cracked and the kernels separated from the shell. 

The air-dried kernel (250g), was strongly heated in a round bottomed flask over a Bunsen flame. The 

heating continued until the appearance of smoke. At this point, a very dark oil expressed 

out of the kernel. The oil was separated from the charred kernel by decantation to give the crude PKO (50g) in 
20% yield. This is the traditional method. 

To another 250g of crushed palm kernel was added about 500cm3 of hexane and left to stand under 
laboratory condition for about 24 hours. The mixture was filtered and the residue washed with hexane (200cm3). 
The combined filtrate was distilled down over a water bath to give 104g of PKO (ie 41.64% yield). 

Purification was by degumming followed by bleaching. Degumming was done using cone. Phosphoric 

acid at 1% level w/w (99g of oil and lg of acid). Bleaching was done at 2% level using Tonsil bleaching earth at 



95-105° for about 30min. filtration was done under vaccum. Percentage crude lipid was determined by the use of 

AnalaR reagents by AOAC 1979 method. Specific gravity of lipid was determined by the AOAC method of 1979. 

Saponification value and free fatty acid content was determined by the methods of Bailey (1979) and Devine and 

William (1961), respectively while the iodine value was determine by the 1UPAC (1976) method. 

Results and Discussion 

The yield of palm kernel oil, is 41.6% and 20.0% for solvent extracted and traditionally extracted PKO 
respectively. This is because the solvent extraction technique has the ability of removing almost completely all the 
oil in the crushed palm kernel. It is therefore, not economical to extract PKO using the traditional flying method. 

 

Data in Table 1, show that moisture content of PKO extracted by the local frying method is low compared 

to the solvent extracted PKO. This is attributed to loss of moisture during the flying stage. Purification also 

lowered the moisture content in both cases. The free fatty acid content of solvent extracted PKO is 3.54% as 

compared to 0.93% for PKO extracted using the local method (Table 1). The lower free fatty acid content of 

0.93% is as a result of the fact that some of the free fatty acids must have charred during the flying process. With 

the low free fatty acid and low moisture content, the purified traditionally extracted PKO will serve as a better 

edible oil. It will also be more stable and less susceptible to microbial contamination (lavers, 1991). 

The saponification value, as shown in Table 1, is the same in both cases for the purified oils. The value 

are lower in unpurified oils because of the presence of impurities. The fact that the unpurified locally extracted 

PKO has a lower saponification value of 235.1 shows that it contains much more impurities than the solvent 

extracted PKO (S.V., 240.3). The saponification value of 244.2 for the purified PKO is in accord with the 

literature value (Siew and Berger, 1981) for Malaysian palm kernel oil. Table 1, also shows that the iodine value 

in both cases dropped after purification. This is attributed to the removal of impurities such as the highly 

unsaturated carotenoids during the purification process. The iodine values of 16.75 for solvent extracted and 16.81 

for traditionally extracted palm kernel oil agree with the literature value (tan and Berger, 1982 and Jacobsberg, 

1983). The low iodine value indicates that the palm kernel oil is quite suitable for soap making as it has a 

relatively low degree of unsaturation which also implies that it will be less susceptible to oxidative rancidity 

(Lavers, 1991). Despite the high quality of the purified traditionally extracted PKO, the technique suffers a major 

set back as it leads to only 50% recovery of the oil. Solvent extraction is therefore, the economically viable 

technique for extraction of PKO. 
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