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ABSTRACT 
 
Shea tree is one of the most important tropical fruits in the world. During processing of shea fruit, by-products such as 
nuts are generated. The oil of shea nut was extracted using Soxhlet apparatus. The oil was characterized for free fatty 
acid value, acid value, peroxide value, iodine value, and saponification value. Mean values of the characteristic 
parameters were: free fatty acid value 0.561 mgNaOH/g oil, acid value 1.122 mg KOH/g oil, peroxide value 1.27 mEq/kg, 
iodine value 90.74 gI2/w oil and saponification value 184.96 mgKOH/g  oil. The extracted oil has a very low acid value 
which makes it edible. The low fatty acid content indicates high quality of the shea oils. The high saponification value of 
shea oil indicates strong cleansing ability of the oil. The low iodine value obtained also suggests that the shea oil will be 
less susceptible to oxidative deterioration. The physico-chemical composition exhibited by the shea oil makes it a 
possible and potential raw material for cosmetics, soap, food processing (as edible vegetable oil) and in the 
bakery/confectionery sector. 
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1.  INTRODUCTION 
 
In Nigeria, there are abundant vegetable oils, namely; palm oil, coconut oil, groundnut oil, rubber seed oil, cotton seed 
oil, olive oil, soya bean oil and conophor seed oil, etc. (Dawodu, 2009). Vegetable oils are normally extracted from fruits, 
seeds kernel and nuts either by mechanical press or by solvents (Akpabio et. al., 2011).  Shea butter is a vegetable fat 
extracted from the kernel of the fruit of the shea tree (Vitellaria paradoxa), a tree belonging to the family of sapotaceae. 
The tree is the main indigenous oil producing wild plant spontaneously growing in Africa (Honfo et al., 2012). Hee, (2011) 
reported that Shea tree begins to bear fruit of commercial quantities after approximately 20 to 50 years. In comparison 
to other trees grown as plantation crops, shea trees take much longer time to reach maturity, which discouraged its 
commercial plantation.  
 
Alander, (2004) reported that the trees do not reach maturity until 45 years and they can continuously produce shea 
nuts for up to 200 years in commercial quantities.  Edible oil can be extracted from shea nuts but hitherto, there is no 
evidence of it being carried out commercially. Despite the fact that Nigeria is one of the major shea butter producers in 
the world, it is worthy of note that the utilization of the fruit is still very low. The nut, most times, is discarded, after the 
consumption of the edible shea fruit, despite its richness in oil. Again, even though it has been discovered that edible oil 
can be extracted from shea nut, a thorough characterization of the oil has not been carried out.  
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Shea nuts contains oil of economic importance and due to the efforts of Nigerian government to improve the production 
of the crop; it is of economic interest to characterize and to improve the oil extracted from the abundant shea nuts for 
possible consumption as vegetable oil. This present study is aimed at extraction and characterization of a typical 
Nigerian shea butter oil. 
 
2. MATERIALS AND METHODS 
 
2.1 Apparatus 
The equipments used for this research work include; soxhlet apparatus, filter paper, burette, conical flask, beaker, 
measuring cylinder, pipette, water bath, condenser, round bottom flask, thimble, and timer. 
 
2.2 Reagents 
The reagents used for this research work include; N-hexane, ethanol, diethyl-ether, 0.1M potassium hydroxide solution, 
phenolphthalein, sodium hydroxide, sodium thiosulphate (0.1M, 0.002M), starch indicator, hydrochloric acid (0.5M), 
carbon tetrachloride, wijs solution. 
 
2.3 Sample Collection and Preparation 
The sample (shea nut kernel) was collected from Owode market Offa, Kwara State, Nigeria. The kernel was identified 
by a botanical scientist in the Department of Science Laboratory Technology (Chemistry/Biochemistry unit). The kernels 
were cleaned and sun dried for two weeks. The sun dried kernels were deshelled and the seeds were further dried for 
five days after which the dried shea net seed were crushed into powder using mortar and pestle and it was kept in a air 
tight plastic container for oil extraction and characterization. 
 
2.4 Extraction of Oil 
In order to extract oil from the crushed nuts, a soxhlet apparatus using analytical grade hexane (n- hexane) was applied 
for 3 hours at 65 ºC for each batch. 50 g of the powered shea seed was measured on a weighing balance and transfer 
into filter paper. The filter paper was wrapped and it was transferred into the soxhlet apparatus (thimble). The extracted 
oil sample for each batch was measured and transferred into a transparent plastic bottle and stored at room temperature 
until all analysis were completed. 3.9 ml of oil was extracted from 50 g of the sample respectively for 9 times. 
 
2.5 Determination of Physico-Chemical Properties of Oil  
2.5.1 Determination of Acid Value: 25 cm3 diethyl ether was mixed with 25 cm3 ethanol in a conical flask, 1 cm3 of 1% 
phenolphthalein indicator was added. The mixture was neutralized with 0.1M potassium hydroxide solution, then 1 g of 
the oil was added to the neutralized solvent mixture. This was then titrated with 0.1M potassium hydroxide solution. It 
was then shaken constantly until pink colour which persists for 115 seconds was obtained. 
 
Acid Value =   (Vb – Va) cm3 x 5.61   [mgKOH/g]      (Eqn. 1)          
                      Weight of the sample used 

 
 
 
 
 
 
 
 
 



  

 
 
 
 
  

191 
 

Proceedings of the 19th iSTEAMS Multidisciplinary Conference Series 2  
The Federal Polytechnic, Offa, Kwara State, Nigeria    

www.isteams.net/offa2019  

 
  

2.5.2 Determination of Free Fatty Acid: One gram of the oil sample was accurately weighed into a conical flask. 
This was followed by adding 10 cm3 of neutralized 95 % ethanol and phenolphthalein. This was then titrated with 0.1M 
sodium hydroxide (NaOH), with constant shaking until a pink colour persisted for 30 seconds. The percentage free fatty 
acid was calculated from equation below 
 
 Free fatty Acid (FFA) =   Acid Value                 (Eqn. 2)  
        2 
 
2.5.3 Determination of Peroxide Value 
One gram of sample was weighed into clean dried boiling tube, 1 gram of potassium iodine powder was added to the 
oil and 10 cm3 of the solvent mixture. Then the boiling tube was placed in boiling water bath so that the liquid mixture 
boils within 30 seconds and allowed to boil vigorously for not more than 30 seconds, the content after boiling was quickly 
poured into a flask containing 20 cm3 of 5 % potassium iodine solution and the tube was washed out twice with 25 cm3 
of water. 
 
Peroxide Value =   (Vb – Va) cm3 x Molarity of titration  x 100                     (Eqn. 3) 

      Weight of Oil 
 
2.5.4 Determination of Saponification Value: One gram of the oil was weighed into a flask. 25 cm of 0.1 M alcoholic 
potassium hydroxide solution was measure was added into the flask. A reflux condenser was attached and the flask 
was heated on a water bath for 1 hour with constant shaking. At the end of 1 hour, the flask was removed from the water 
bath and 1 cm3 of the 1% phenolphthalein indicator was added. It was then titrated with standard 0.5 M hydrochloric 
acid. 
 
Saponification Value =   (Vb – Va) cm3 x 26.05  x 100                         (Eqn. 4)  
     Weight of Oil 
 
2.5.5 Determination of Iodine Values: Zero point two grams of the oil was weighed into a 250 cm3 glass stoppered 
flask, 10 cm3 of carbon tetrachloride was added to the oil and dissolved. 20 cm3 wijs solution was equally added to the 
mixture and the content was corked with a stopper that initially moisture with potassium iodide solution. The mixture was 
titrated with 0.1 M standard sodium thiosulphate solution using starch as an indicator just before the end point. 
 
Iodine Value =   (Vb – Va) cm3 x 1.269                                   (Eqn. 5)  
  Weight of Oil (g) 
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3. RESULTS AND DISCUSSION 
 
Table 1: Physicochemical Characterization of Shea Oil Sample 

Parameters Values Obtained 
Free Fatty Acid (mgNaOH/g) 0.561 
Peroxide Value (mEq/kg) 1.27 
Acid Value (mgKOH/g) 1.122 
Saponification Value (mgKOH/g) 184.96 
Iodide Value (gl2/w) 90.74 

 
The physicochemical properties of shea oil sample including free fatty acid, peroxide value, saponification number and 
iodine number are presented in Table 1. Free fatty acid content is the amount of free acids present per gram of the 
sample. According to Amos-Tautua and Onigbinde (2013), free fatty acid content of oil is responsible for formation of 
soap and high water content in oil leads to increase in free fatty acids level because water in oil will oxidize in the 
presence of air and water and many of the alkyl groups of the triacyl glyceride oxidize to fatty acid. The percentage of 
free fatty acids obtained from the result is 0.561 mg NaOH/g, this shows that shea nut oil is of high quality because it 
has low free fatty acids. High percentage of free fatty acids in crude oil is undesirable because they result in high losses 
of neutral oil during refining. High quality oils are low in free fatty acids (Overhults, 2004).  
 
Peroxide value is a valuable measure of oil quality as it provides an indication to the stability of the oil and the level of 
deterioration of fats. It is a measure of the extent of oxidation of a fat or oil. The oil under study has a peroxide value of 
1.27 mEq/kg. The value obtained in this work indicates that the oil has low chance of becoming rancid, because of low 
peroxide value obtained. The peroxide value in this study is lower than that of the findings of Gicha and Soromessa 
(2017) which ranged between 2.25 ± 001 and 14.13 ± 001 meq/Kg. This means that this oil sample has lower chance 
of becoming rancid. 
  
The acid value is a measure of total acidity of the lipid, involving contributions from all the constituent fatty acids that 
make up the glyceride molecule. The lower the acid value of oil, the fewer the free fatty acids it contains which makes it 
less exposed to the phenomenon of rancidification (Ekpa and Ekpe, 1995). Acid value of oil gives idea about the oil 
tendency to spoilage and shelf life and thus its quality (Ejilah, 2010). The acid value oil in this work is 1.122 mgKOH/g. 
Low acid value is important because high acid value of oil indicates that it has high free fatty acids and carboxylic acid 
group in it. High acid value of oil limits its usefulness for bioresin production (Ejilah, 2010). 
 
In this work, the saponification value was found to be 184.96 mgKOH/g. This falls within the range of oils with strong 
cleansing ability. According to Ejilah (2010), saponification value of oil helps to determine the magnitude of potassium 
hydroxide (in mg) needed to neutralize the acids and saponify the esters contained in 1 g of the lipid. High saponification 
value of oil indicates high lauric acid content of that oil which determines its suitability for making soap, alkyl resin, 
wetting agents, detergents, shampoos and lather shaving creams etc. The iodine value is a measure of the degree of 
unsaturation and it is an identity characteristic of seed oils, making it an excellent raw materials for soaps cosmetics 
industries (Aremu et al., 2007).  
 
The iodine value determines the degree of unsaturation of fats and oils. The iodine value in shea oil sample is 90.74 
gI2/w. Oils with iodine value less than 100 gI2/100g of oil are non-drying oils; correspondingly, Aremu et al. (2007) 
reported that the lower the iodine value the lesser the number of unsaturated bonds; thus the lower the susceptibility of 
such oil to oxidative rancidity. Therefore, non-drying oils are not suitable for ink and paint production due to their non-
drying characteristics but may be useful in the manufacture of soaps (Kochhar, 1998) and can be regarded as liquid oil.  
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4. CONCLUSION 
 
The oil extraction from shea nut kernel was achieved and the physicochemical characteristics of the oil were determined. 
The research has shown that the oil is found to be edible; hence it can be used industrially. The high saponification 
value of shea oil indicates strong cleansing ability of the oil. The low Iodine value obtained also suggests that the shea 
oil will be less susceptible to oxidative deterioration. The low fatty acid content of the oil suggests that it is of high quality. 
The low peroxide values value obtained in this work indicates that the oil has low chance of becoming rancid. The 
physico-chemical composition exhibited by the shea oil makes it a possible and potential raw material for cosmetics, 
soap, food processing (as edible vegetable oil) and in the bakery/confectionery sector. 
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