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ABSTRACT: Shea butter oil was extracted from its seeds bought at Karno 

(a Satellite town) in the Federal Capital City, Abuja with a soxhlet extractor 

using n-hexane as solvent. The oil was purified by bleaching and 

degumming. It was characterized for the following parameters: 

saponification value (185.20), ester value (183.4), viscosity (17.78 poise), 

refractive index(1.6), iodine value (63.45), acid value(1.79), unsaponifiable 

matter (5.68%), melting point (51-56°C), specific gravity (0.92) peroxide 

value (14.2), colour (milky-cream) and  moisture content (10%). The 

observed values of the parameters are within values obtained for similar 

vegetable oils such as avocardo pear oil, white melon oil, palm kernel oil, 

rubber seed oil and castor seed oil except for unsaponifiable matter value. 

The values of the parameters suggest the potentials of the oil for domestic 

and industrial applications.  

 

 

INTRODUCTION 
Worldwide, natural vegetable oils and fats are increasingly becoming important in nutrition and 

commerce because they are sources of dietary energy, antioxidants, biofuels and raw materials 

for the manufacture of industrial products. They are used in food, cosmetics, pharmaceuticals 

and chemical industries. Vegetable oils account for 80% of the world's natural oils and fat 

supply (FAO, 2000). With increasing awareness of the importance of vegetable oils in the food, 

pharmaceutical and cosmetic industries, there is need to search for indigenous plant species that 

can provide such oils and characterize them. Vitellaria paradoxa (the shea tree), an indigenous 

wild tree is one such plant of African savanna parkland (Hall et al. 1996). Vitellaria paradoxa 

tree has been included in the priority list of African Genetic Resources by the FAO (1977).  

 

Shea butter oil botanically called Butyrospermum parkii is a soft paste of melted fat with a 

milky colour in solid form and brownish when melted. It has a characteristic odour. It contains 

fatty acid triglyceride and a high amount of unsaponifiable matter, which ranges from 

2.5% to 15% (Eka, 1997).This exceptionally rich vegetable extract contains fatty 

acids, phytosterol and unsaponifiable matter which stimulate the skin's natural 

renewal process. The composition of the product depends on several criteria 

particularly the geographical occurence, its botanical origin, handling of the seeds and 

processing e.g drying time, ripening (Asintoke, 1987). According to Tella (1979), 

shea butter oil contains cinnamic acid, a substance that helps protect the skin from 

harmful ultra-violet rays. Equally, unrefined shea butter oil is superior in that it retains 

all its natural vitamins, especially vitamins A and E. Crude shea butter has natural 

anti-oxidant properties due to its tocopherol content (Asintoke, 1987). Shea buter oil 

has the following fatty acid composition-palmitic acid (C16) 8.5%, stearic acid (C18) 

35.9%, oleic acid (C18) 49.9% and linoleic acid (C18) 5.3% (Tooley, 1971).  
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The V. paradoxa nuts/seeds are usually processed into shea butter oil that constitutes 

an important source of fat (Okullo et al., 2004). The shea butter fat can also be used in 

soap making, cosmetics and traditional medicine in many rural areas, (Maranz et al., 2004), 

(Alander, 2004). Due to its richness in food nutrients, the shea  butter oil has found market as 

baking fat, like other fatty spreads in Europe and Asia (Akhter et al., 2008) . The use of 

shea butter oil alone for cosmetics in U.S.A. has been growing at an annual rate of 25%.  

 

Differences in the variation of the physico-chemical composition of vegetable oils 

have often been attributed to environmental factors such as rain-fall, soil fertility, 

maturation period, agronomic practices and genetic substitution (Sonau et al., 2006).  

 

With the increasing global demands for shea butter oil, characterization of the shea 

butter oil originating from Nigeria which is part of the West Africa is essential. These 

properties determine the end use of the oil. This study therefore, investigates the 

physico-chemical composition of shea butter oil from Nigeria. This will fill the gap 

currently existing in literature on the physico-chemical properties of shea butter oil 

obtained from Nigerian soil. 

 

MATERIALS AND METHODS 

Shea butter (Butyrospernum parkii) seeds (nuts) were obtained from Karno, (a 

satellite town) in the Federal Capital City, Abuja, Nigeria. The seeds were dehulled, 

cleaned and dried under the sun for a day and later dried in the oven for three hours at 

50°C to ensure that water and moisture were removed. The seeds were immediately 

grounded using mortar and pestle into a paste in order to weaken and rupture the cell. 

The paste was stored in a labeled airtight container for oil extraction. All chemicals and 

reagents used were of analytical grade. In all cases, distilled water was used. 

 

Oil Extraction 
Oil from the paste was extracted with n-hexane solvent for five hours using soxhlet apparatus. 

 

 Degumming and Purification 

The oil was heated to 60
0
C and activated carbon added. This decolourized the oil. The bleached 

oil was mixed with water thoroughly and heated again to 60
O
C, stirred vigorously for 15 

minutes, filtered, cooled and the sludge on the filter paper was discarded. The extracted oil 

(purified) was transferred into a glass bottle and stored in a refrigerator until all analyses were 

completed. 

 

Physico-chemical Characterization  
Standard procedures of American oil Chemists society were used for indices values 

(AOAC, 1997)   procedures were applied for acid value (standard 969.17, 1997), 

iodine value (standard 965.33, 1997), saponification value (standard 920.16, 1997). 

Refractive index, colour, viscosity, melting point and specific gravity were 

determined using recommended methods (AOAC, 1997). Viscometer, refractometer 

and tintometer were used to determine viscosity, refractive index and  colour  

respectively. The unsaponifiable matter in the oil was determined using standard 

methods (AOAC, 1997) while the ester value was obtained by substracting the acid 

value from the saponification value. The percentage of moisture content in the seeds 

was determined following the method recommended by AOAC (1997).  

 

Solubility Studies 
Solubility studies were carried out in six solvents. This was done by dissolving 0.2g 

of the oil in the solvents at room temperature and at the boiling points of the solvents.  
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RESULTS AND DISCUSSION 

 

 RESULTS  
Shea butter oil was characterized along the following physico-chemical parameters and 

the results are shown in Table I.  

 

S/N  PARAMETERS  SHEA BUTER OIL  

1  Colour  Milky -cream  

2  Clarity (opacity)  Fat (solid)  

3  Odour  Milky odour  

4  Taste  Tasteless  

5  Refractive index  1.6  

6  Viscosity  17.78 poise  

7  Specific gravity  0.92  

8  Melting point  51- 56°C  

9  Peroxide value  14.2  

10  Moisture content  10%  

11  Saponification value  185.20  

12  Iodine value  63.45  

13  Ester value  183.4  

14  Acid value  1.79  

15  Unsaponifiable matter  5.68%  

16  Solubilities   

 (i) Chloroform  Soluble  

 (ii.) Petroleum ether  Partially soluble  

 (iii)Carbon tetrachloride  Partially soluble  

 (iv) Ethanol  Soluble  

 (v) Water  Insoluble  

 (vi) Hexane  soluble  

Table 1: Physico-chemical properties of shea butter oil 

DISCUSSION 
The viscosity value obtained (17.78 poise) for shea butter oil in this study falls within 

the category of most oils e.g castor oil (13.02 poise) and crambe oil (27.20 poise) while 

the refractive index (1.6) does not differ much from the refractive indices of castor oil 

(1.47), rubber seed oil (1.46), blighia sapida (1.449), and detarium microcarpum (1.465) 

(Kyari, 2008) (Dhellot et al., 2006) (Anhwange et al.,2004). The physico-chemical 

composition of shea butter oil obtained in this study also conforms to the regional 

standards for shea butter oils (Regional Technical Committee, 2007)  
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Acid value corresponds to the amount of potassium hydroxide needed to neutralize 

free fatty acid. The lower the acid value of an oil, the fewer free fatty acids it contains 

which makes it less exposed to the phenomenon of rancidification (Roger et al.,2010) 

. The acid value obtained for shea butter oil is 1.79, while that of other edible oils 

such as Amaranthus hybridus is (2.84). Acid value varies according to the extraction 

method-Soxhlet (Horowitz, 1948), Bligh and Dyer (Bligh and Dyer, 1959) and Folch 

(Omoti and Okyi, 1987) (Folch et al., 1957) with high acidity by soxhlet method due 

to the onset of oxidation (Codex, 1993). Low acid value implies a rather stable oil at 

the extraction temperature (Codex, 1993). 

 

Extraction method Soxhlet Bligh and Dyer Folch 

Acid value (var 1) 3.92±0.12 2.92±0.57 2.38±0.43 

Acid value (var 2) 3.7+0.08 2.39+0.07 1.74+0.7 

Table 2: Acid value for Amaranthus hybridus by different extraction methods, Dhellot 

et al., (2006) 

The saponification value helps determine the quantity of potassium (in mg) needed to 

neutralize the acids and saponify the esters contained in 1g of lipid (Roger et al., 

2010). The saponification value (185.20) obtained for shear butter oil is lower than 

those of the common oils such as soyabean (189-195), Peanut (187 - 196) and cotton 

seed oil (189-198) (Codex, 1993). The higher the saponification value of an oil the 

higher the lauric acid content of that oil. The lauric acid content and the saponification 

value of an oil serve as important parameters in determining the suitability of an oil in 

soap making.  

 

The unsaponifiable matter of shea butter seed oil is 5.68%. This value is close to that 

reported by (Dhellot et al., 2006) which was 5.1%. The unsaponifiable matter obtained 

in this study is however higher than those of other oils such as avocardo pear (2.8%), 

dacryodes edulis (2.3%), red egusi seed (1.6%), cannarium schweinfuhil Engl (1.3%), 

sesame (1.2%), white melon (1.1%), corn oil (0.92%), palm kernel oil (0.22%), coco 

kernel oil (0.09%), rubber seed oil (0.7%) and castor seed oil (0.5%) (Kapseu et al., 

1997) (Asuquo,2008).  

Iodine value measures the degree of unstauration in a fat or vegetable oil (i. e. the 

number of double bonds) (Daintith, 2008). It determines the stability of oils to 

oxidation as well as allows the overall unsaturation of the fat to be determined 

quantitatively. Knowledge of the iodine value enables the combustion temperature of 

the oil to be evaluated (Roger et al., 2010). The iodine value obtained for shea butter 

oil (63.45) classified the oil as a non-drying oil. Non-drying oils have iodine values 

less than 100 (Asuquo, 2008). The iodine value of shea butter oil is lower than those 

of sunflower (110-143), castor oil (83.75), soybeans (120-143), coula edulis (90-95) 

and rubber seed oil(134.51) (Abayeh et al.,1999). The low iodine value for shea 

butter oil indicates that the oil is rich in saturated fatty acids, which ensures stability 

against oxidation and rancidification of foods prepared with the oil (Goh, 1994).    

 

The peroxide value obtained for the oil (14.2) is higher than 10 which characterizes a 

number of conventional oils e.g amaranthus hybridus (Codex, 1993).  
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Ester value represents the number of milligrams of potassium hydroxide required to 

saponify the esters present in 1g of the oil. It is obtained as the difference between the 

saponification value and the acid value. For shea butter oil, the ester value was found 

to be 183.4 which is in between that obtained for castor oil (174.09) and rubber seed 

oil (191.93), which are all vegetable oils (Asuquo, 2008).  

 

The specific gravity of the oil was found to be 0.92. This is in agreement with that 

reported in literature (Lewkowitsch, 1969). The percentage moisture content obtained 

for shea butter oil (10%) is higher than those reported for castor oil (8%) and rubber 

seed oil (8.6%) (Asuquo, 2008).  

CONCLUSION 
This study was undertaken to determine the physico-chemical characteristics of the 

oil obtained from shea butter seeds from Karno, a satellite town in the Federal Capital 

Territory, Nigeria. The properties are in agreement with the properties of shea butter 

oil in the West African sub-region. The study has helped in filling the literature gap 

in this area of oil studies for Nigeria and globally. It also places Nigerian shea butter 

oil in the world map for various uses including domestic and industrial applications.  

ACKNOWLEDGEMENT 
The authors acknowledge the cooperation and commitment extended to us by the 

academic and laboratory staff of the Department of Pure and Industrial Chemistry, 

University of Port Harcourt. We also thank the management of the University of Port 

Harcourt for providing a conducive atmosphere for laboratory work. We appreciate 

the council and senate of the University of Uyo for sponsorship.  

 

 

REFERENCES 
Abayeh O. J., Abdulrazak, A. K and Olaogun R. (1999). Quality Characteristics of 

Canarium schweinturthi Engl. Oil Plant Foods for Human Nutr, 54 (1): 43-48 

 

Akhter, S., Halim, A., Sohel, S. I., Sarker, S. K., Chowhury, M. H. S. and Sonet, S. S. 

(2008). A review of the use of non-timber forest products in beauty care in 

Bangladesh. Journal of Forest Reseach.  19(1): 72-78 

 

Alander, I.. (2004): Shea butter - A multifunctional ingredient for Food and Cosmetics. 

Lipid Technology. 2004; 16 (9): 202 - 205.  

 

Anhwange, B. A. Ajibola, V. O. and Oniye, S. J. (2004). Chemical Studies of seeds of 

moringa oleifera and detarium microcarpum (Gull and Spent). Journal of Biological 

Sciences 4 ( 960): 711 - 715.  

 

AOAC, (1997). Association of Official Analytical Chemists. Official methods of analysis 

17
th
 ed. Washington, D.C  

 

Asintoke, E. (1987): Saponification studies of shea butter oil. A B.Sc project. 

University of Port Harcourt, Port Harcourt.  1-40.  

 

Asuquo, J. E. (2008). Studies on the adsorption of some selected metallic soaps onto 

hematite.  Ph.D. Dissertation , University of Port Harcourt. Nigeria. 

 



Asuquo et al:  Extraction and characterization  

of shea butter oil 

 

World Journal of Applied Science and Technology Vol.2.  No. 2 (2010). 282 - 288 287 

Bligh. F. G. and Dyer, W. J. (1959). A  rapid method of total lipid extraction and purification. 

Can.  J.  Biochem. Biophysiol.37: 911-917  

 

Codex Alimentairus Commission (1993). Graisses et huiles vegetables, Division 11, 

version abregee FAO/WHO Codex Stan 20 -1981,23 -1981.  

 

Daintith, J. (2008). Oxford Dictionary of Chemistry. Oxford University Press. 

 

Dhellot, J. R., Matoula, E. M. G., Nsikou, J. M., Safou-Ngoma, D. G., Linda, M. Desobry, 

S. and Parmentier, M. (2006). Extraction, chemical Composition and nutritional 

characterization of vegetable oils: Case of Amaranthus hybridus (Var 1 and 2) of 

Congo Brazzavile. African Journal of Biotechnology 5 (11) 1095 -1101.  

 

Eka, O. U (1997): Properties and potentials of rubber seed oil. West African Journal of 

Biological and Applied Chemistry 20 . 45 - 53  

 

FAO, (1977). Appendix 8, Forest Genetic Resource Priorities, 8 Africa, Report of the 

Fourth session of the FAO panel of Experts on Forest gene Resources, Canberra, 

Australia 9 -11 March 1977, FAO, Rome . 62 - 64, 

 

FAO (2000). Cooperate: Document Respiratory Minor oil crops. Available on  

http:/www.fao.orgldocrep/X5043E/x5043EOb.htm.  

 

Folch,  J., Less, M. and Stone, S. G. (1957). A simple method for the isolation and purification 

of   total lipids from animal tissues. J. Biol. Chem. 226: 497-508. 

 

Goh, E. (1994). Formulation of lauric oil containing food products and their 

performance in proceedings of world conference on lauric oils; sources, processings 

and applications/applewhite. AOCS-champaign: AOCS: 38 - 103.  

 

Hall, J.B., Aebischer, P. D., Tomlinson, H. F., Ose, I., Amaning, E and Hindle, J. R., 

(1996). Ventellaria Paradox:a monograph. School of Agricultural and Forest 

Sciences, University of Wales, Bangor, UK. p. 105  

 

Horowtitz, W. (1984). Methods of analysis of Official Analytical Chemists, Washington, DC 

 

Kapseu, C., Bup, N. D., Ichiengang, C., Abi, C. F., Broto, F. and Parmentier, M. (2007). 

Effect of Particle size and drying temperature on drying rate and oil extracted yield 

of Buccholzia coriacea (MY AN) and Butyrospermum parkii (ENGL). International 

Journal of Food Science and Technology 42: 573 - 578.  

 

Kyari, M. Z. (2008). Extraction and characterization of seed oils. Int. Agrophysics. Vol.22: 

139 -140.  

 

Lewkowitsch, J. 1. (1969). Chemical technology and analysis of oils, Fats and Waxes 

vol., The Macmillan Co. New York. .l34 -136.  

 

Maranz, S., Kpikkpi, W., Weisman, Z., Sauveur A. D., and Chapagain, B. (2004). 

Nutritional values and indigenous preferences for shea fruits (vitellaria paradoxa C. F 

Geatn), in African Agroforestry parklands Journal of Economic Botany; 58:588 - 

600.  

 



Asuquo et al:  Extraction and characterization  

of shea butter oil 

 

World Journal of Applied Science and Technology Vol.2.  No. 2 (2010). 282 - 288 288 

Okullo, J. B., Hall, J. B. and Obua, L. (2004). Leafing, flowering and fruiting of Vitellaria 

paradoxa subsp. Nilotica in Savanna parklands in Uganda Agroforestry Systems; 60: 

77 – 97 

 

Omoti, O. and Okyi, P. A. (1987). Characterization and composition of the pulp oil and cake of 

the African pear, Dacryodes edulis. J. Sci. Food Agric. 38: 67-70 

 

Regional Technical Committee (2007). Comments on Draft African Regional Standards 

for unrefined shea butter. Available on http://www.sheastandards. 

net/down/loads/RTC SHEA BUTIER.doc. 

 

Roger, A. B., Rebecca, R. A., Georges, A and Mathias, I. O. (2010). Chemical 

characterization of oil form Germinated nuts of several coconut cultivars (cocos 

nuciferh L.) European Journal of Scientific Research vol. 391(4):  514 - 522. 

 

Sonau, H., Picard, N., Lovett, P. N., Dembele, M., Koko, A., Diarrisso J. B., and Bouvet, 

J. M. (2006).Phenotypic variation of agromomorphological traits of the shea tree, 

Vitellaria paradoxa. C. F. Geartn, in Mail. Genetic Resources and Crop Evolution. 

(53): 145-161. 

 

Tella, A. B. (1979). "Preliminary studies on nasal decongestant activities from seed of 

the shea butter tree, Butyrospermum parkii". Pharmacol May, 7 (5): 495 - 497  

 

Tooley, P. (1971). Experiment in Applied Chemistry published by John Morray, London, 

29. 

 

 

  

  

 

 

 

 

 
 

 


