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Abstract 

In this study, alkaline extract obtained from ashes of palm bunch and beniseed wastes were used with palm 

kernel oil in the preparation of soap. The soap produced was analysed for its level of free acidity content by 

titrating it against sulphuric acid  which was dissolved using 70ml of neutral alcohol in accordance with 

standard methods  of Association of Official Analytical Chemists (AOAC). The results showed that sabulun solo 

had free acidity of 0.2% while the pH was 8.1. When compared, the free fatty acid content of sabulun solo is 

higher than other medicated soaps (Tura 0.5; Asepso 0.15; Topgel 0.18 with exception of Tetmosol 0.29). 

Therefore the level of unsaponified free fatty acid is responsible for the high concentration of free acidity which 

confers the antiseptic properties of sabulun solo.   
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1.0 Introduction 

Soap is one of the most popular detergents for our daily activities. It is a mixture of salts of naturally occurring 

carboxylic acids (fatty acids) produced by saponification reaction (hydrolysis) of a fat or oil with a strong base 

usually potassium or sodium hydroxides. Black soap, a local traditional medicated soap is widely used by 

different tribes in Nigeria such as Hausa; (Sabulun solo), Yoruba (Osedudu), Igbo(Nchankota). Black soap has 

been used for centuries in many African homes especially in Ghana and Nigeria. The soap is produced from a 

mixture of vegetable oils such as palm kernel oil and shear butter oil [1], [9].  

 

The attributes of the soap include; gentleness on the skin, rich lather, protection against skin disorders (such as 

rash, eczema and scabies), treatment of skin infections (like ringworm), protection of even skin toning and 

smoothness of the skin[9].  

For centuries, soap was the first detergent and commonest cleaning substance available. Historically, it 

has been claimed that the esteem of a country’s civilization is based on consumption of soap, which is a mixture 

of the salts of long-chain carboxylic acids. Soaps can be obtained by several methods: transesterification, 

saponification (hydrolysis) and synthesis of fats and oils and surfactants. The soaps are made  with fats, oils or 

fatty acids treated with  chemicals to high base. Antiseptics substances are used to destroy or stop the growth of 

micro organisms in living tissue [5]. 

The major fatty acids present in palm kernel oil, a major ingredient  for making sabulun solo, are lauric 

acid (C12,48%), myristic acid (C14, 16%), and oleic acid (C18, 9%). Certain fatty acids (medium chain saturation) 

and their derivatives have activity on various microorganisms [11],[13].   

1.1 Cleansing action of soap 

The cleaning action of both soap and detergents results from their ability to emulsify or disperse water-

insoluble materials (dirt, oil, grease etc) and hold them in suspension in water[19]. Detergents are 

substances that improve the cleaning properties of water. The most commonly encountered dirt is that 

on human clothes and bodies and this consists of natural fats, long-chain carboxylic acids, skin debris, 

silicon(iv) oxide and carbon [12]. The main problem is caused by the greasy fats and carboxylic acids, 

which tend to bind the other materials to the skin or fabric surface and prevent them from being washed 

away by water. A detergent works by enabling water to mix with and remove these greasy or oily 

materials (emulsification) by dissolving the alkyl groups of the soap molecules  while the ionic end 

dissolved in water.  The property of the detergency is not unique to soap. In fact any molecule with a 

fairly large non-polar ‘tail’ and a charged or polar ‘head’ will have detergent properties.  The head may 

carry a negative charge (anionic detergents) and the most common is soap; positive charge (cationic) or 
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may consist of uncharged group (non-ionic) which is Glyceryl Trialkanoates  or neutral fats. Soaps 

have a disadvantage  that they form a scum with hard water. Hard water contains calcium ions which 

react with the soap to form the insoluble calcium salt of the carboxylic acid. Soapless detergents have 

the advantage that they form no scum with hard water and in addition, they are made from by –

products of oil refining unlike soap which is made from vegetable or animal fats. Most of the 

commercially imported soaps cause different problems to humans including development of resistant 

microorganism. Hence the need for a world universally acceptable antimicrobial soaps with minimal 

side effects and sabulun solo has been reported to exhibit some of these properties[10]. The physico- 

chemical characteristics of soap include the following; the strength and purity of alkali,  the kind of fat 

or oil chosen, completeness of saponification or the proportion of glycerol which remains in the 

product  and age of soap. Soap quality also depends on chemical properties such as Moisture content, 

Total Fatty Acids (TFM), pH, free alkali and percentage chloride[15]. Although salts of fatty acids are 

the main component of soap, there are other components such as glycerol, free fatty acid(FFA), 

unsaponifiable matter (sterols, higher  aliphatic alcohols, pigments, hydrocarbons etc). FFAs which are 

in   the free  form also play an important role in the soap quality and presence of these compounds 

indicates high quality of detergent. Soap with higher FFAs is richer in moisturizing and high fattening, 

and gives better foaming [17]  

1.2 Saponification (Hydrolysis) of soap  

 The general overall hydrolysis reaction is as follows;  

Fat+alkalis              sodium or potassium salts of fatty acid +Glycerol.  

Although the reaction is shown as one step reaction, it is infact two steps. The net effect is that ester 

bonds are broken. The glycerol forms  back into alcohol and the fatty acid portion is turned into a salt 

because of the presence of a basic solution of  NaOH or KOH. In the carbonyl group, one oxygen now 

has a negative charge that attracts the positive Sodium ion[18]. 

 

1.3 Total Fatty Acids (Total Fatty Matter) 

Total fatty matter is one of the most important characteristics describing the quality of soap. It is defined as the 

total amount of fatty matter ,mostly acids that can be separated from a sample after splitting with mineral acid 

usually HCl [15],[16]. A fatty acid most commonly present in soap are Oleic, Stearic  andPalmitic acids. Soaps 

are graded in terms of Total Fatty Matter (TFA) and are usually associated with hardness and lower quality of 

soaps.  

 

1.4 pH 

Normal healthy  skin has a pH range of 5.4-5.9 and a normal bacterial flora. Use  of soap with high pH causes 

an increase in skin pH which in turn causes an increase in dehydration effect, irritability and alteration in 

bacterial flora[19]. A pH higher than 7 is considered basic or alkaline and pH level of below 7 is acidic. Cold 

process soap is naturally alkaline with a pH around 9-10. This pH helps to gently clean the skin.  Sodium 

hydroxide lye has a pH of about 14.Changes in the pH are reported to play a role in the pathogenesis of some 

skin diseases. Therefore the use of skin cleaning agents with a pH of about 5.5 may be of relevance in the 

prevention and treatment of those skin diseases.  

The aim of this study, is to determine the level of free acidity content in locally produced soap 

(Sabulun Solo) or black soap reported to be responsible for antiseptic properties. The report has the following 

objectives;(a) To promote the use of Sabulun Solo (b) Relate the level of free acidity to its 

medicinal/pharmacological uses (c) To serve as reference material for further research 

 

2.0 Materials and Methods.  

2.1 Sample collection and treatment  

Palm bunch and beniseed bunch wastes were obtained from Shinge, LafiaLocal Government Area of Nasarawa 

State. The samples were oven dried, after which they were burned into ashes using Muffle furnace at 550
o
C  for 

five hours by official method [2]. 

2.2 Extracting Alkalis from the Palm bunch and Beniseed bunch ashes. The initial step for making 

soap involves making Lye water. This is accomplished by pouring soft water on the wood ashes in a container 

sieve that has holes at the bottom. Next, the water from the ash (filtrate) is drained into a separate container and 

then filtered again through the ashes several times by draining through the bottom of the container. The lye 

water was heated which gave rise to a concentrated hydroxide [9]. 
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After the bunch (wastes) were burned, the ash contains potassium oxide K2O. When this K2O is mixed 

with water, the strong base, potassium hydroxide (KOH) is formed. K2O+H2O            2KOH 

 

2.3 Preparation of the Soap 

The basin was mounted on the fire after which the concentrated potassium hydroxide was added alongside the 

palm kernel oil and it was stirred continuously under low heat for 39 minutes until a frothy, waxy substance was 

formed at the surface. The semi-solid soap was scooped from the surface of the basin as it formed continuously 

until all the water was boiled off and the soap was transferred into a clean dry surface to get cooled. The 

equation for the reaction is as follows; 

 

 

 

 

 

 

GG 

 

From the above equation, a triglyceride or GlycerylTrialkanoates react with KOH to form a mixture of 

potassium carboxylates and glycerol. In the equation, soap is a  salt  composed of a mixture of carboxylate 

anions and univalent cation. A mixture of anions is formed because each triglyceride molecule contains a variety 

of fatty acid residue. Potassium soaps are more soluble than sodium soaps and readily produce lather. The 

potassium soaps produced by saponification of fats with KOH are usually softer than Sodium ones and are 

therefore used in the manufacture of toilet soaps. Hard  soaps  such as those used for laundering are chiefly 

composed of sodium stearate and sodium palmitate[3].  

 

3.0 Chemical Analysis of Sabulun Solo and other Commercial Medicated Soaps. 

3.1  pH Determination 

The pH of soap prepared was determined using a pH meter (pHep, Hanna Instruments, RF02895). 10g of the 

soap shavings was weighed and dissolved  in distilled water in a 100cm
3
 volumetric flask. This was made up to 

prepare 10% soap solution. The pH was recorded by inserting the pH meter into the solution [8]. 

 

3.2 Free Acidity content (%) 

6.0g of the soap sample was weighed and dissolved in 70ml hot neutral alcohol and titrate against 2MH2SO4 

using phenolphthalein indicator [3]. The free alkali/acidity was calculated as: 

 

                        
   

 
            

Where 

M-Molarity of H2SO4solution , Mol-L
-1

 

V- Volume of H2SO4 solution used in titration, ml 

 O              O 
 

R C OCH2      R    C   O-K+  CH2OH 
        
 O         O  
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O              O 
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Glyceryl Trialkanoates or 

Triglycerides (Fat or oil) 

Potassium Carboxylates   Glycerol  
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W-Weight of the soap sample, g 

 

 

 

 

4.0 Results and Discussion  

4.1 Results  

 

Table 1: Results of chemical properties of sabulun solo and other medicated soaps 

Sample pH Free acidity (%) 

Black soap (Sabulun Solo) 8.1 0.23 

Tura  7.3 0.80 

Tetmosol 8.6 0.29 

Asepso 7.6 0.15 

Topgel 5.9 0.18 

SON NA 0.1(max) 

NA= Not available  

 

4.2 Discussion  

The pH value of black soap, 8.1 was found to be higher than three of studied commercial medicated soaps 

except Tetmosol. The high pH content indicated high percentage amount of unspecified and unsaponifiable  

matter due to incomplete alkaline hydrolysis. The pH which is outside the range of normal skin and hair pH of 

5.4-5.9 also signifies that the soap is alkaline in nature, even though it is not skin friendly as compared to the 

NAFDAC recommended pH  of 8 [8]. The surface of the skin is slightly acidic giving rise to the concept of acid 

mantle[19]. Studies have shown that pH increases in proportion of pH of detergent used. Increase in pH causes 

an increase in dehydration effect, irritability and propionibacteria counts.  

However, the free acidity content of the black soap is on the average higher than the other antiseptic 

soap samples. The implication is that the saponifcation process for the production of black soap is incomplete, 

leaving a good percentage of free fatty acids. In other words, the black soap is crude; which means only a small 

portion of the lipid fraction consists of free carboxylic acids which are mostly glyercol 

(GlycerylTrialkanoates)[13].  

 

 

5.0 Conclusion and Recommendation  

The results obtained from the production and chemical analysis of black soap reveals that palm kernel oil could 

be used for the traditional soap making. The free acidity value as well as the pH obtained is an indication that 

the soap is slightly alkaline in nature and can  be used for bathing purposes. Therefore, the paper recommends 

that pH values should be labeled in soap products; while the production of Black soaps  should be modernised 

and commercialised to create employment and alleviate poverty.  
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