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ABSTRACT 

Shea butter tree (vitellaria paradoxa) is an astonishing plant with a variety of applications and enormous economic potential . Oil 
from the seed can be used for cooking, making soap, margarine, chocolate, cosmetic and nutritional purpose. In this study, the 
quality of Shea butter oil was optimized. The physicochemical analysis of oil was also investigated; the analysis revealed that 
tested parameters which include Moisture content 0.63%, free fatty acids 0.42%, Sludge 2.03%, Acid value 0.84, peroxide value 
2.83, Saponification value 169.55, and Iodine value 51.01 and Specific gravity 0.90, Smoke point 224oc obtained were within the 
range of African Shea butter oil standard which conforms to world health organization and also NAFDAC. In fact, the 
saponification value obtained indicated that the oil could certainly be used for soap and margarine production.  

Key words: Shea butter, soap, Kernel, Saponification, Nutrition. 

 

1.1 INTRODUCTION 

 

The Shea butter tree (vitellaria paradoxa) is a tropical oil-yielding plant whose fatty matter has been used for years in Africa for 

different purposes, ranging from food, soap processing to healthcare and other medicinal uses. It develops instinctively in a 

wooden savannah in West Africa (Alfred Thomas 2002). The scientific name of the Shea nut tree is vitellaria paradoxa, commonly 

known as Shea butter in English with the synonyms called Butyrospermum parkii. It is also named in other languages in Nigeria as 

follows: Hausa called it Kadainya, Igbo called it Osisi while the shea butter is Okwuma, Emi in Yoruba while the butter is Ori, 

Tarok in Langtang called the tree Ikini while the butter is Imi Ikini, namaiko in Berom people of Nigeria, respectively. 

The tree which resembles an oak tree in its general size and form, it can grow up to 20M (65ft) tall and 1M (3ft) in diameter with a 

dense many-branched crown. It is deciduous but appears evergreen because new leaves emerge as the old ones fall. The bark is 

thick, deeply fissured and fire-resistant. The tough leathery leaves are elliptical to oblong with entire margins; they have clusters 

and are insect-pollinated. The fruits are round to elliptical drupes of 3 to 6cm long, and fruit stalks of 1 to 3cm long. The fruits are 

drupes with fleshy greenish-yellow pulp surrounding a hard but thin-shelled seed, an egg-shaped kernel that weighs around 3gm. It 

produces first fruit when it is 10 to 15 years old, reaches full production at 20 to 30 years and continues bearing fruits up to several 

hundred years 
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Figure 1: Shea butter tree 

1.2 ETYMOLOGY (ORIGIN) 
The common name is shiyiri or shinu in Bambara Language of Mali. The origin of the English word and its pronouncement is 

"shee" to rhyme with "tea". The tree is known as ghariti in the Wolof language of Senegal, which is the origin of the French name 

of the tree and butter called karite. In the Hausa Language, the tree is called Kadainya (Neumann, K., et al. 1998). 

On the other hand, the tree was previously categorized in the Genus called Butyrospermum, meaning "butter seed". The Species is 

also named Parkii in honours of the Scottish Explorer Mungo Park, who learned of the tree while exploring Senegal. Park's 

Scottish origin is reflected in the English word Shea, with the last letters "-ea" (Nikiema et al., 2007). 

 

1.2 PHYSICAL FEATURE OF THE SHEA NUT 

The fruits resemble a large plum and take 4 to 6 months to ripen. The normal produce is about 15 to 20 kilograms of fresh fruit 

per tree, with best produces of up to 45 kilograms. Each kilogram of fruit gives approximately 400 grams of dry seeds. The 

fruit of Shea comprises a green epicarp, a flesh mesocarp (pulp) and a comparatively hard shell called endocarp that encircles 

the Shea kernel (embryo) National Research Council (2006-10-27). The kernel contains about 60% of edible fat (Shea butter) 

and the residual product is 40% which is butter extracts and is known as Shea cake. It is a tremendous ingredient for livestock 

feed production. Shea butter is good as table oil because of its high nutritive values (Axtell et al., 1993). 

 

Figure 2: Fruits and Nuts 

1.4 DISTRIBUTION AND HABITAT  

The Shea tree usually grows naturally in the wild dry savannah belt of West Africa from Senegal, in the West to Sudan in the East 

and onto the foothills of Ethiopian highlands. It is found in 19 countries across the African continent such as Benin, Burkina Faso, 

Cameroon, Central African Republic Chad, Ethiopian, Ghana, Guinea Bissau, Cote d'Ivoire, Niger, Nigeria, Senegal, Sierra 

Leone, Sudan, Togo, Uganda, Democratic Republic of the Congo and Guinea (Neumann et al., 1998) 
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  1.5      OIL 

Shea butter is off-white or Ivory-coloured fat extracted from the nut of the African Shea tree with the binomial name called 

vitellaria paradoxa. It is widely used in cosmetics as moisturizers, salves or lotions. Shea butter is a triglyceride derived mainly 

from stearic acid and oleic acid (Goreja et al., 2004).  Shea butter is edible and is used in food preparation in Africa. Occasionally, 

the chocolate industry uses Shea butter mixed with other oil as a substitute for cocoa butter. Although the taste is noticeably 

different, Shea butter processing can remove the components of edible oils which may have negative effects on the taste, stability, 

appearance or nutritional value to improve its quality (Davrieux et al., 2010). 

1.6 CLASSIFICATION OF SHEA BUTTER OIL  

The United States Agency for International Developments and many other Companies like "Classification and uses of Shea 

Butter, Belvyna Global Nigeria Limited" has proposed a grouping system for Shea butter splitting it into five grades: 

Grade A: Raw or unrefined extracted using water 

Grade B: Refined 

Grade C: Highly refined and extracted with solvents such as hexane 

Grade D: Lowest uncontaminated grade 

Grade E: With contaminants 

       

The commercial grades are A, B, and C. The colour of raw (grade A) butter ranges from cream (like whipped butter) to greyish 

yellow, and it has a nutty aroma which is removed in the other grades. Grade C is pure white while the level of vitamin content 

can be affected by refining up to 95%. The vitamin content can be removed from refined grades (I.e. grade C) of the Shea butter 

while reducing contamination levels to non-detectable levels.  

 

1.7 COMPOSITION AND PROPERTIES  

Hemat (2003) opined that Shea butter extract is a very complex fat that in addition, it contains many non-saponifiable components 

(i.e. those substances that cannot be fully converted into soap by treatment with alkali). The composition of Shea butter contains 

many fatty acids indicated shown below: 

S/N ACIDS PERCENTAGE 

1 Oleic acid (40-60%) 

2 Stearic acid (20-50%)  

3 Linoleic acid (3-11%) 

4 Palmitic acid (2-9%) 

5 Linolenic acid (<1%) 

6 Arachidic acid (<1%) 

 

 

Shea butter oil melts at high temperatures, the proponents of its use for skincare, and treatment of fungi and bacteria. The 

important function of Shea butter is that it absorbs rapidly into the skin and acts as the refatting agent that has good water-binding 

properties for the body system (Maranz et al., 2004). 

 

 1.8 USES OF SHEA BUTTER OIL 

According to "African Shea Butter Benefits," Retrieved 8 October 2017 revealed a lot of applications in the cosmetics industry for 

skin and hair related products. They are also used in making lip gloss, skin moisturizer creams, emulsions and hair conditioners 

including brittle hair. It is mostly used by soap makers in both Nigeria and across entire Africa. 

In some African countries, it is used as cooking oil, as a waterproofing wax, for hairdressing, for candle making and also as an 

ingredient in the medicinal ointment. Makers of traditional African percussion instruments also used it to increase the durability 

of wood and beating drums. 

1.9.0 MEDICINALS 

Akihisa et al., (2010) said Shea butter is sometimes used as a base for medicinal ointments. Some of the isolated chemical 

constituents are reported to have anti-inflammatory, emollient and humectant properties. Shea butter has been used as a sun-

blocking lotion and has a limited capacity to absorb ultraviolet radiation. In Nigeria is applied as a lotion to protect the skin during 

the dry harmattan season (Goreja, W.G.2004).  

Masters E. T et al., (2004) opined that it is also massaged into joints and other parts of the body where the pain is experienced and 

in the southern zone of Plateau state of Nigeria, it is also applied to the newborn baby's umbilical cord, treatment of burnt skin and 

in treating broken legs. 
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 Wrinkles reduction 

• Blemish reduction 

• Stretch mark reduction  

• Eczema(skin inflammation) 

• Itching and treatment of frostbite 

• Hemorrhoids skin damage and wounds (Tella, A, Br 1979)  

           

1.9.1 Traditional Uses of Shea Butter 

Cueto Marcos. 2004 said Shea butter is an important source of edible fat for the processing of a wide variety of foods for a large 

segment of Nigerians in the Northern region. Apart from its use for food processing, Shea butter has many traditional uses which 

include the following; 

 

1. It is applied on the body after bath to ease the muscles and make the skin soft, particularly through the dry period. 

2. It is also used to treat sprains, wounds and colds and it can be used as an after-shave and a hair balm as it fixes dry, 

brittle hair. 

3. It is sometimes applied to the umbilical cord of newborn babies to facilitate its healing. 

4. Shea butter makes the fibres of traditional drumhead suppler and protects them from drying and cracking. The fibres 

absorb the oils and become water repulsive, so their tuning is much less influenced by temperature and humidity 

changes. It protects the drumhead against exposure to the sun. 

5. It has soothing, moisturizing and protecting effects on human hair. Due to the presence of a sizeable quantity of 

unsaponifiable fats, its content in vitamins and other active elements adds other, more precise activities to these general 

properties. 

6. It shows a protective role against UV rays because of its content of cinnamic acid and can thus be amalgamated in solar 

products. The natural latex contained in Shea butter would furthermore prevent certain sun allergies. 

7. Shea butter has an action on cell redevelopment and capillary transmission. This can favour the curing of small wounds, 

skin cracks and fractures, and skin ulcers while in the cosmetic function, this property is a great asset against skin ageing 

as it has reformation effects on the epidermis of human skin 

8. It has anti-elastics distinctive that make it a good active component against stretch marks. This oil can also treat 

rheumatism and aching muscles, and to ease colds because it decongest nasal mucous tissues. 

9. It softens the lips and provides them with a protecting film against the cold and harmattan, and it completely wipes out the 

diaper impetuous.      

10. The steady use of Shea butter with other sunscreen products, before and after sun exposition, leaves people with brown 

skin and avoids cracking 

(Atta, 1978; Salunkhe and Desai, 1986; Tano-Debrah 1997; 

1.10 AIM AND OBJECTIVE OF THE STUDY 

This study aims to determine the quality of Shea butter oil by evaluating its physicochemical properties and its application to health and 

industries.        

 

2.0 LITERATURE REVIEW 

Odisu, T et al., (2019) studied and produced biodiesel from Shea butter oil using the homogeneous catalyst. The properties of the 

oil obtained were first determined, having an FFA value of 2.279 amongst other properties. Thus, the direct base-catalysis method 

was used with KOH as the catalyst. Biodiesel was produced with the conversion of 92%, the cetane number of 42.84 and kinematic 

viscosity of 4.30%mm2/s conforming to international standards. Julius K. I. et al, 2013 studied the Shea butter intending to 

determine the most suitable method for processing Shea butter with good yield and quality characteristics. 

 

Abedin A. et al., (2015) studied the physical features of the fruit and nut. The Shea fruit contains a kernel (embryo) from which 

Shea oil is extracted with the green epicarp known as pulp and a shell cover called the endocarp. Then he stated that the endocarp 

contains about 60% of edible fat. Okullo et al, 2010; stated and developed an industrial method for the extraction of a good quality 

Shea butter and the used as table oil due to its high nutritive value. 

 

 America Shea butter Institute (ASBI), 2004, also find out the uses as a non-orthodox traditional plant used for the treatment of 

leprosy and other ointments in African countries particularly Nigerian, used for the same purpose. Industrially, it is used for 

making soap, cosmetics, lubricants, candles and paints. Pure natural Shea butter is used as cream; it exhibits an exceptional ability 

due to its riches in vitamin A. 

According to Lewis (1999), the study identified that colour, refractive index and viscosity play an important role in determining the 

quality of any oil because they give a physical specification for the description of the oil.  

While the colour of oil comes from natural colouring matters from α- and β-carotene, xanthophylls and chlorophyll, the refractive 

index is the ratio of light in a vacuum to the speed of light in the oil under examination and the viscosity is material friction acting 

within the oil. These are the quick parameter for the characterization of oils and assessment of the level of purity. Shea butter has 

been reported to have a pale yellow, cream or grey colour solid at room temperature and a refractive index of 1.467. 
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According to van der Vossen et al., 2007, the Linoleic acid and palmitic acid ratios have been used as indicators for measurement 

of the extent of fat deterioration. When oils are exposed to oxygen at high temperatures, they tense to undergo oxidation (Choe and 

Min, 2006). The fishy flavour of oil formed during heating is due to the oxidation of Linolenic acid in the oil. Other volatile 

compounds such as aldehydes, ketones, and benzene which produce undesirable flavour resulting in the development of rancidity 

may also be released. With the high level of unsaturation in the oil chances of oxidation may be high. Although tocopherols have 

been used as natural antioxidants, purification and bleaching during the processing of the Shea oil can lead to losses of alpha-

tocopherol. The degradation rate of tocopherol rapidly increases in the presence of molecular oxygen and free radicals. Even if α- 

tocopherols degrade, high levels can show exceptional storage stability of the oil or fat. Their work aimed to determine how long 

the oil can stay and to know its effect on exposure to heat. 

 

Alhassan et al, 2011, also discovered that apart from vitamin A, the oil contains some normal and heavy metals such as Sodium, 

Manganese, Aluminum, Chlorine, Calcium, and potassium, Cerium, Selenium and Scandium are also found in the oil and the nut 

contains vitamin E which is an anti-oxidant for preventing premature ageing. Ramadhas et al, 2004, studied Shea butter oil 

intending to determine the high proportion of Oleic, Stearic, Palmitic, Linoleic and Arachidic acids contained in the oil. He 

discovered that Oleic acid has the highest percentage among all acids found in Shea butter oil. 

 

 Ihekoronye Ngoddy et al, 1985, studied the secondary evaluation of good quality Shea butter oil using the 7-point hedonic scale. It 

was performed by a panel of 15 Judges. The Judges were chosen based on their familiarity with Shea butter. Sensory quality 

attributes were evaluated, where appearance, texture, and odour were observed and general acceptability was achieved. 

Hammon et al, 2005 studied and made a comparison of acid values and peroxide values of two methods of extraction (solvent and 

traditional method). The acid value of the solvent method was 1.20±0.03 and 0.50±0.06 for the traditional method. The peroxide 

value of the solvent method was 2.57±0.003 and 0.40±0.32 for the traditional method. The acid value of the traditional method was 

low compared to the acid value of soya beans oil (4.80). Jurgen Ertel and Manfred Wanner 2010 studied the quality characteristics 

and storability of the biodiesel oil derived from shea butter oil blended with Jatropha oil. The biodiesel produced was of a good 

standard.  

 

 Paul. B. O et al presented a seminar to NAFDAC on improving the quality of Shea butter products for global competitiveness and 

stated its importance of it in the food and pharmaceutical industry as well as other sectors of the economy. The fruit pulp, foliage, 

barks, leaves, flowers and nuts of the Shea tree have many uses. Their immerse healing properties give them a large quality utility 

in the drugs, foods and cosmetics industry. He made known some of the uses including relief from small skin wounds, eczema, 

blemishes, wrinkles and stretch marks.  

                                                            

According to Matchet 1963, he said that oil-bearing seeds that can yield up to 30% of oil like Shea butternuts, such oil are suitable 

for industrial application. His work aimed at improving the quality of Shea butter oil for industrial applications such as paint, 

cosmetics, food processing, drug manufacturing, lubrication, making of adhesive, creams and soap. Maritnez et al, (2006), water 

generally favours hydrolysis of triglycerides in the oil. A high peroxide value, for example, could be responsible for the 

development of rancidity in the oil. Anhwange et al, 2004, studied the effect of rancidity of Shea butter oil. Since rancidity can 

affect the nutritional quality, physical appearance, flavour and safety of oil and is of great concern to consumers, efforts should be 

made to minimize the development of rancidity in Shea oil.  

 

Fellow 1990, studied solvent extraction and traditional method, his work aimed to compare the moisture content of the solvent 

extraction and the traditional method. He discovered that the solvent method had a lower moisture content value than the 

traditional extraction method, meaning that the solvent method optimizes the quality and life span of Shea butter oil. I agreed with 

his work on the bases that the traditional method doesn’t undergo proper refining (heating) to remove water.  

 

 Hammond et al, 2005, studied smoke point which is an important indicator of the temperature at which an oil sample will be dry. 

He also discovered that smoke point depends on the free fatty acid content of the oils, which is more volatile than the 

corresponding triacylglycerol. The melting point was also observed, 33oc for solvent and 34.10c for the traditional method 

compared with soya bean oil that melts at 350c. 

 

 Asuquo et al, 2012, noted that non-drying oils have iodine values less than 100. His work aimed to compare the iodine value of 

Shea butter, sunflower, castor oil and soya bean oil to know which one has a high iodine value. He discovered that the iodine value 

of Shea butter oil is lower than those of sunflower (110-143), castor oil (83.75) and soya bean (120-143). He also defined iodine as 

a simple chemical constant used to measure unsaturation or the average number of double bonds in an oil sample. Goh 1994 stated 

that the low iodine value in oil indicates that oil is rich in saturated fatty acids, which ensures the stability against oxidation and 

rancidification of food prepared with oil. His work aimed to identify the presence of the saturated compounds in Shea butter oil 

and their stability. 

 

Olaniyan A. M. Ojek et al (2007), studied the quality characteristics of Shea butter extracted from Shea kernel through a dry 

extraction process which is inlined with the America Shea butter institute (ASBI,2004), that 100% pure natural Shea butter is an 

all-nature vitamin A cream, it is a superb moisturizer, with exceptional skin healing properties. Reports from many users promote 

and accelerate wound healing. Furthermore, vitamin E in the oil is helpful to the skin and such benefits could be accomplished by 
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increasing the microcirculation of the skin. Vitamin E may serve as an anti-free radical agent thereby preventing the deleterious 

effects of sun and environmental exposure due to low absorption of ultraviolet light.  

 

Elvers et al (2005) studied the saponification value of the oil with an increase in its lauric acid content. His work aimed to 

determine whether Shea butter is good for soap making. He said that the lauric acid content and the saponification value of oil 

serve as important parameters in determining the suitability of oil in soap making. The saponification value is also used in 

checking adulteration in oil. Shahidi (2005) stated that peroxide value (PV) is the most common determinant of lipid oxidation. 

Shahidi's work aimed to monitor the oxidation of Shea butter oil. He said that hydroperoxides have flavour and odour of their own, 

but they are unstable and they can break down rapidly to other products such as aldehydes that have strong disagreeable flavours 

and odours. 

3.0 MATERIAL AND METHOD  

3.1.3 REAGENTS AND CHEMICALS 

Distilled water or ionized water, hydrochloric acid (HCl), sulphuric acid (H2SO4), sodium, thiosulphate (Na2S2O3), glacial acetic 

acid/chloroform, sodium hydroxide, ethanol, neutralized, mentholated spirit and phenolphthalein 

All the procedures below were conducted according to:  

 Association of Official Analytical Chemists (AOAC). 17th Edi. Official methods of analysis. Washington, DC., USA.  

 AOCS (2004) Official methods of analysis. 5th Ed. American oil chemist’s society chamaign, Illinois, Washington DC. 

 

3.2.0 MOISTURE CONTENT DETERMINATION USING THE AIR OVEN DRYING METHOD. 

APPARATUS: crucible, spatula, weight balance, desiccators and oven. 

Moisture content determination is one of the most important and most widely used measurements in the sampling and testing of 

foods 

PROCEDURE: 
• Wash and dry the beaker in the oven, then cool in desiccators. 

• Take the weight of the empty beaker and record it as W1  

• Add approximately 10.0g of the test sample to the beaker and reweigh as W2 

• Dry the sample in the oven at 1200c for 1 hour. 

• Cool the sample in the beaker and record it as W3. Perform your calculation as follows to get the percentage of moisture content 

in the sample: 

CALCULATION: 

  Moisture content in (%) = (W1+W2) – W3   X 100%  

                                                                          10g         

                                                = [(W1+W2) – W3] X 10%                                                                                                                    

 

Total solids could also be determine = 100 ̶ [(W1+W2) – W3] X 10% 

 

3.3.0 DETERMINATION OF PERCENTAGE IMPURITY IN OIL (SLUDGE) USING THE CENTRIFUGE 

MACHINE 

SCOPE: Application to refined and crude oil 

APPARATUS: Test tube, weigh balance and centrifuge. 

PROCEDURES: 
• Weigh the empty test tube (W1) 

• Add 2g of the oil sample into the test tube and weigh (W2) 

• Insert the test tube containing the oil sample into the centrifuge machine and centrifuge for 10-15minutes. 

• After centrifuging, the impurity in the oil settles at the bottom of the test tube. 

• Discard the pure oil from the test tube. 

• Reweigh the test tube containing the impurities (sludge) as W3 

 

CALCULATIONS: 

% sludge = W2 – W3 x 100% 

    2.0g  

Where   W1 = weight of empty test-tube 

   W2 = weight of oil sample 

   W3 = weight of test-tube and sludge 

 

3.4.0 DETERMINATION OF FREE FATTY ACIDS 

This method determines the free fatty acid existing in the sample. Freshly prepared animal and vegetable oil don’t contain any 

appreciable amount of free fatty acids but on keeping, the free fatty acids increase due to hydrolysis and oxidation of oil in 

moisture containing air. 

SCOPE: Applicable to crude, neutralized, bleached and refined oil. 

APPARATUS: Weigh balance, beaker, dropper, burette, magnetic stirrer and measuring cylinder. 

REAGENTS: Neutralized mentholated spirit, phenolphthalein, NaOH (0.1N) 
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PROCEDURE: Well mix the sample and weigh 50g (refined) and 30g (crude) in a beaker. Then 50ml of hot neutralized 

mentholated spirit is measured and added to the sample in a beaker. Add a few drops of phenolphthalein. Titrate with NaOH (0.1) 

shaking vigorously to the appearance of the first permanent pink colour of the same intensity as that of the neutralized alcohol 

before the addition of the sample. The colour must persist for 30 seconds. 

 

CALCULATION: 

The % of FFA in most type of fat and oils is calculated as Oleic acid as shown below. 

% FFA = ml of alkali x N x 28.2 

    Weight of sample  

Where, ml of alkali is the titre value. 

N = Normality of NaOH used. 

28.2 = converting factor 

 

 

3.5.0 DETERMINATION OF IODINE VALUE OF OIL 

The generally accepted parameter for expressing carbon to carbon unsaturated fat oil or its derivatives is the iodine value or iodine 

number.  

PROCEDURE (WIJS METHOD): 
           Dissolve about 0.2g of sample in 15ml of CCl4 in a conical flask with a ground glass stopper, mix and allow standing at 

about 20o c for 1hr in the dark. Add 20ml of 10% aqueous KI solution and about 150ml H20, and then titrate the unreacted 

halogen with an accurately standardized thiosulphate solution (0.1N) in the presence of starch to a blue endpoint. Conduct two 

determinations as the sample but without oil (use dil. water instead of oil) 

CALCULATION: 
Iodine Value = (B ̶ S) × 12.692 

                                 W 

Where B = blank titre 

            S = sample 

            N = normality of Na2S2O3 

           W = weight of sample 

3.6.0 DETERMINATION OF SPECIFIC GRAVITY IN OIL SAMPLE 

The specific gravity of oil is determined to know whether the oil is pure or adulterated with water. Water has a specific gravity of 

1, if after the calculation the result is found to be 1, then the oil is adulterated with water. 

The specific gravity of oil can determine either using a Pico meter or by hydrometer. 

                                              

3.6.1 A PICO METER 

PROCEDURE: 
• Weigh the empty Pico meter (W1) 

• Fill the Pico meter with water and weigh (W2) 

• Fill the Pico meter with oil sample and weigh (W3) 

 

 

CALCULATION: 
Specific gravity = W2 – W1 

                              W3 – W1 

Where W1 = weight of empty Pico meter 

                       W2 = weight of Pico meter filled with water 

  W3 = weight of Pico meter filled with sample 

 

3.6.2 USING HYDROMETER 

PROCEDURE: 
• Insert the hydrometer into the oil until it becomes stable into the oil. 

• Taking the reading. 

• If trading is between the range of 0.9 and 0.93 then, it can be said that the oil is pure. But if the reading is close to one (1) it 

means that the oil has been adulterated with water because the specific gravity of water is 1.0 

NOTE: The Pico meter and hydrometer are used to determine the specific gravity of liquid with high density. The Pico meter is 

more accurate. 

                         

3.8.0 SAPONIFICATION VALUE OF OIL 
The saponification value also gives the amount of alkali required by oil for its conversion into soap.  

SCOPE: Applicable to all fat and oil samples 

APPARATUS: 250ml quick fit, pipette air condenser, burette, water bath, claps and magnetic stirrer. 

REAGENT: 0.5N alcoholic KOH, 0.50N HCl and phenolphthalein indicator. 

PROCEDURE: accurately weight about 2g of sample into 250ml quick fit flask, pipette 25ml of 0.5N alcoholic KOH solution 

(28.06g of KOH in 1000ml of 95% ethanol or 7.02g of KOH in 250ml of 95% ethanol) into the flask. 
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Connect flask with air condenser and boil until fat is completely saponified (for about 60min). When the solution is cold, titrate 

with 0.5N HCl using phenolphthalein as an indicator, then conduct blank determination and titrate with 0.5N HCl. 

CALCULATION: 

 Saponification value (mgKOH) = (B ̶ S) ×N×56.10 

                                                                    W  

Where B=blank titre 

           S= sample tire 

           N= normality 

           W=Weight of sample 

 

3.9.0 PEROXIDE VALUE OF OIL 
The peroxide value is a measure of the peroxide contained in the oil 

SCOPE: Applicable to all fats and oils sample 

REAGENTS: Glacial acetic acid/chloroform (3:2), potassium iodide (KI), saturated solution, 1% starch solution and 0.01N 

sodium thiosulphate (Na2S2O3) .prepare 0.1N solution and dilute to 0.01N on the day of use. 

PROCEDURE: Weigh about 5g of oil or fat sample in a round bottom flask, and add 30ml of Glacial acetic acid/chloroform 

solution (3:2). Swirl the content in the flask until the sample is dissolved, add 0.50ml of saturated KI solution, and allow standing 

for 1minute with occasional shaking, adding 30ml of distilled water or ionized water and 0.50ml of the starch indicator. Titrate 

with 0.01N Na2S2O3 until the colour changes from blue to colourless and also carry out blank determination analysis. 

CALCULATION: Peroxide Value (PV) = (S  ̶B) ×N×1000 

                                                               Weight of sample 

Where S = Titration value of the sample 

B = Titration value of blank 

N = Normality of Na2S2O3 

 

 

3.10.0 DETERMINATION OF ACID VALUE 
25ml of diethyl ether and 25ml of ethanol were mixed in a 250ml beaker. The resulting mixture was added to 01g of oil sample,  

the mixture was refluxed on a heating mantle for 10 minutes. The hot solution was titrated with 0.1M KOH using 1.0ml of 

phenolphthalein as an indicator to the endpoint with consisted shaking for which a dark pink was observed and the volume of 0.1M 

KOH was noted. Free Fatty Acid (FFA) was also calculated. 

The acid value used = Wt of KOH × Molarity of standardized KOH × Vol. KOH. 

                                                 

Weight of sample = 5.61 × M × V 

                                     W (g) 

Where M = molarity of standardized KOH 

            V = volume of KOH is used 

               W = weight of oil sample used 

            5.61 = mass of KOH in 0.1M KOH 

Similarly 

The acid number is used to quantify the amount of acid present, for example, in a sample of oil. It is the quantity of base, expressed 

in milligrams of potassium hydroxide, which is required to neutralize the acidic constituents in 0.1g of the sample. 

AN = (Veq - beq) N 56.1 

                    Woil   

   

Veq is the amount of titrant (ml) consumed by the oil sample, beq is the amount of titrant (ml) consumed by the blank and 56.1 is 

the molecular weight of KOH. Woil is the weight of the sample oil. 

Free Fatty Acid (FFA) = Acid Value 

                                                  2  

 

 

 

4.0 RESULTS AND DISCUSSIONS 

Generally, Shea butter should be pure and free from admixture with other fats and oils; it should be free from other adulterants. It should 
process a good Shea butter under Good Manufacturing practices (GMP). The water used in processing Shea butter must meet the current 
edition of the WHO guideline for drinking water. Shea kernels for processing of Shea butter must conform to the requirements of the 
Africa Standard for Shea kernels. 

 

Specific quality criteria Shea butter shall conform to the quality criteria specified in Table l when tested by appropriate methods.  
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4.1 AFRICAN SHEA BUTTER OIL STANDARD WHICH IS CONFORM TO WORLD HEALTH ORGANIZATION  

 Table 1 - specific quality criteria for unrefined Shea butter  

PARAMETERS                                      PERMISSIBLE LIMITS   

                                                             Type 1               Type 2              Type 3  

                                                            Min - Max     Min - Max       Min - Max  

Moisture Content (%)                       0.00 - 0.05        0.05 - 0.2          0.2 - 2.0  

Free Fatty Acid I FF A (%)              0.00 - 1.0        1.0 - 3.0              3.0 - 8.0  

Peroxide Value (mEq/kg)                  0.00 - 10.0      10.0 - 15.0         15.0 - 50.0  

Insoluble Impurities (%)                   0.00 - 0.09      0.09 - 0.2            0.2 - 2.0   

 

The limits of these essential descriptive factors of composition and quality of generic unrefined Shea butter may appear very broad, 

with a large range of values between the minimum and maximum values, as these descriptions take into account the actual 

variation in characteristics found in Shea butter of all the producing areas. 

 A. Unrefined Shea butter of type l can serve the needs of the cosmetic, and pharmaceutical industries, and for direct consumption.  

B. Unrefined Shea butter of type 2 can serve the needs of the food industry (confectionery, chocolate, edible oil, or as a basis for 

kinds of margarine).  

C. Unrefined Shea butter of type 3 can serve the needs of the soap-making industries or can be refined for direct consumption. 

 

 

 

 

Table 2: ASSOCIATIONS OF ANALYTICAL CHEMISTS (AOAC).  

 

S/N 

 

PARAMETERS 

 

RANGE 

1 Saponification Value (mgKOH) 160-190 

2 Iodine Value (wijs) 30-71 

3 Unsaponifiables (sludge %) 1-19 

4 Melting Point (oc) 32-40 

 

 

 

TABLE 3: Physiochemical Analyses carried out at Grand Cereals and Oil Mill Limited (Association of Analytical Chemists AOAC 

Methods) 

S/N                       PARAMETERS RESULTS 

1  % moisture 0.63 

2 % Free Fatty Acids 0.42 

3 % sludge 2.03 

4 Acid value 0.84 

5 Peroxide Value (mE/kg) 2.83 

6 Saponification Value 169.55 

7 Iodine Value (wijs) 51.01 

8 Specific Gravity 0.90 

9 Smoke Points 224oc 

10 Melting Points 330c 

 

                                                                        

Moisture content: The value of moisture 0.63% in table 3 is good and it serves the need for soap-making as stated in table 2 type 

3. Moisture content determination is one of the most important and most widely used measurements in the sampling and testing of 

foods. This has greater significance and effect on the stability and quality of the oil.  
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Free Fatty Acids: The free fatty acid in table 3 is 0.42 which is within the range of 0.00-1.0 in table 2 type 1. This method 

determines the free fatty acid existing in the sample. The free fatty acids increase due to hydrolysis and oxidation of oil in moisture 

containing air. The free fatty acids present in the oil are good for oxidation and the product formed are compounds which undergo 

degradation into aldehydes and ketones, these compounds impact sharp and unpleasant flavours to edible oils. Free fatty acids in 

Shea butter oil above the range of 3.0-8.0 are injurious when used for cosmetics, medical and pharmaceutical purposes. 

Saponification: The saponification value of 169.55% in table 3 is in the good range of soap-making. This research has proved that 

Shea butter oil is a good raw material for soap production. The saponification value also gives the amount of alkali required by oil 

for its conversion into soap. The determination of the saponification value is a reasonable and reliable means of characterizing the 

oil. 

Iodine Value: The iodine value 51.01 in Table 3 shows that Shea butter oil is rich in unsaturated compounds, Iodine Value 51.01 

which is used to test unsaturated value is also similar to Asuquo et al 2012 work which stated that Shea butter oil has low iodine 

value compare to sunflower (110-143), castor oil 83.75 and soya bean (120-143). 

Then according to Goh 1994 reported that a low iodine value in oil indicates that oil is rich in saturated fatty acids, which ensure 

stability against oxidation and rancidification of food (literature review). 

The generally accepted parameter for expressing the degree of carbon to carbon unsaturated fat oil or its derivatives is the iodine 

value. It is one of the most important analytical determinations that an oil Chemist makes frequently, especially in the 

measurements of unsaturation.  

As the concentration and types of unsaturated acids present in the fat or oil are fairly constant, the iodine value gives a figure for 

the total degree of unsaturation. So iodine value provides the extent of unsaturation of the oil. 

Peroxide Value: The peroxide value (PV) 2.83% in table 3 is good and it serves the need of the soap-making and pharmaceutical 

industry because it is within the range of 0.00-10.0. The peroxide value is a measure of the peroxide contained in the oil. During 

storage, peroxide formation is slow at first but increases during an induction period that may vary from a few weeks to several 

months according to the particular oil and temperature. Oil containing polyunsaturated fatty acids (PUMA) easily undergoes 

oxidation producing hydroperoxides resulting in a rancid odour and bad taste. The peroxide Value 2.83 and Acid Value 0.84 in 

table 2 are almost equivalent to the value of Hammond et al, 2002 literature review. 

Acid Value: Acid Value is a parameter used in testing the amount of quantified acid in oils, the value 0.84 is good and it helps in 

determining the value of FFA.  

Smoke Point and Melting Point: Shea butter oil starts melting at 330c with a smoke point of 2240c. Drying Shea butter oil above 

this temperature can cause disaster. 

 

 

 

5.0 CONCLUSION AND RECOMMENDATION  

 

5.1 Conclusion  
There is no doubt that Shea butter oil is important as raw material in chemical industries and soap production. From the results 

obtained above in table 3 and comparing it with the standard in table 1&2, the research work has shown that the oil from Shea nuts 

obtained in the Funyallang (Gyang) market of Langtang North Local Government Area, Plateau State is good for consumption, 

chocolate, cosmetic, cream, margarine and production of drugs in the pharmaceuticals industry. The most important of all is the 

production of soap, it has a good iodine value and saponification value that proves it’s a good raw material for soap production. 

 The natural Vitamin A and E, presence of fatty acids in the oil sample makes it to be nutritionally viable especially in reducing the 

risk of fatal heart attack, easing certain auto-immune diseases and skin diseases, and it has potential for cancer treatment.   

By utilizing natural resources such as the Shea Butter oil to prevent and cure human ailments, the global scientific community is 

helping to promote healthier living practices and less dependency on chemically manufactured cures   

 

5.2 Recommendation 

 Further work needs to be done to find out the factors that affect the changes in the chemical properties of the products 

during storage under open air (28-34°C) conditions and how they can be controlled to increase the storable conditions for 

Shea butter after processing. 

 Pharmaceutical Industries should use natural products like Shea Butter oil in treatment than chemically prepared ones. 

 More efforts should make to minimize the development of rancidity in Shea oil 

 Suggested that non-conventional or new oil crops should be exploited since the market for oils used in industrial 

production is increasing on yearly basis, further additional research should be carried out on locally available, non-

conventional seed oils which could act as a replacement or complementary raw materials in the industries to reduce the 

competition for edible oils like soya bean oil for both human consumption and industrial uses. 

 Cosmetic and pharmaceutical industries, chocolate and food industries, and cream and soap-making industries should use 

Shea butter oil intensively because it has various ingredients such as triterpene alcohols, known to reduce inflammation; 

cinnamic acid esters, that have limited capacity to absorb ultraviolet (UV) radiation. 
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