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Abstract

This work aims to evaluate the quality of ten (10) toilets soaps (Carimo Metiss,
Keje, Derma Délice, Nature Claire Prestige, Bof Love, Pafic, Terminator, clear
plain soap, Carimo nature Moringa soap) sold in Cameroon. The analytical
method used to achieve this is the dosage and parameters such as: total free
alkali, pH, moisture level, total fat, foam height and water-insoluble matter
have been measured. It appears from the results obtained that the pH of our
soaps varies from 7.5 to 10. Compared to the values of the international stand-
ard, these results confirm the alkaline nature of the soaps used, as for the con-
tent of insoluble materials in water, it varies from 1.25% to 7.35%. The latter
being much higher, this implies the presence of impurities in these soaps. In
addition, the total free alkali content, on the other hand, varies from 2.6% to
8.5% reflecting the complete or incomplete saponification of these soaps. Re-
garding the moisture content of the soaps used, the latter varies between 12.4%
and 75.8% thus reflecting the strong presence or absence of water in these
soaps. Moreover the foam height results obtained are of the order of 25 to 600
mL, which can be reflected in the use of active strains when formulating soaps
with a high foam height and the use of certain oils for soaps with a low foam
height. Furthermore, the total fat content of the soaps used varies from
26.064% to 74.670%, these values reflect that among the soaps used seven (7)
soaps (Carimo Metiss, Keje, Derma Délice, Nature Claire Prestige, Bof Love,
Nature Love, Pafic) are suitable for dry skin and the other three are intended
for oily and normal skin. To conclude, the results obtained show that param-
eters such as fat and pH are key factors to be taken into account when deter-
mining the quality of a soap.
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1. Introduction

The skin, as the largest organ of the human body, plays a crucial role in retaining
essential chemicals and nutrients while protecting the body from harmful sub-
stances and the sun’s ultraviolet rays. To maintain skin health, the use of skin
soaps is necessary as the skin is exposed to many aggressors throughout the day,
such as insect bites, germs, harsh pollutants and the harmful effects of the sun.

Toilet soaps are an integral part of our daily body hygiene routine. For thou-
sands of years, they have been used, and they have evolved over time to become
sophisticated cosmetic products offering a multitude of properties and fragrances.
Beyond their cleaning function, toilet soaps are also appreciated for their mois-
turizing, soothing and fragrant properties [1].

However, poor quality soaps can cause skin discomforts such as acne, eczema,
rashes, skin irritation and eventually lead to cancer. The chemical characteristics
of a soap depend on several factors: the strength of the alkali, the efficiency of the
saponification reaction, the source of raw materials and the type of oil used for
soap production [2]-[4].

The characteristics of a good soap must meet the needs of the consumer and
thus their satisfaction. There are currently several soap manufacturing and pro-
duction Industries in Cameroon. However, these soaps, directly sold to consum-
ers, are manufactured according to the manufacturer’s own formulations and
specifications, rather than to an official quality specification. Even if these speci-
fications can influence marketing [5] [6]. Hence the need for constant monitoring
of the quality of commercially available toilet soaps is important.

Soap is a liquid or solid product obtained by chemical reactions between a fatty
substance and a strong base, specifically sodium hydroxide for hard soaps and
potassium hydroxide for liquid soaps. It is composed of amphiphilic molecules. It
is a salt of a fatty substance of potassium and sodium. The soap-forming reaction
is carried out hot or cold [7].

In Cameroon, the qualities of a good toilet soap have been set by the Cameroon
Agency for Standards and Quality [8]. In the absence of any indications on the
packaging indicating compliance with the Cameroonian standard on toilet soaps
or other standards, this work aims to analyze the physicochemical parameters of

some toilet soaps produced in Cameroon in order to assess their qualities.

2. Materials and Methods

2.1. Experimental Design and Sample Collection

The Cameroonian market is full of a multitude of soaps produced by small and
large local companies. For our study, we obtained ten (10) pieces of soaps in the
markets of the city of Yaoundé in Cameroon. The choice was made by chance and
all these soaps are produced locally. The bar soaps were removed from the wrap-

per and chopped into small pieces.

2.2. Moisture Content

A mass of each soap (5 g) was weighed accurately using an analytical balance with

DOI: 10.4236/0japps.2025.154069

1009 Open Journal of Applied Sciences


https://doi.org/10.4236/ojapps.2025.154069

G.B.Tamne et al.

a sensitivity of 0.001 mg and placed in a crucible. The latter was previously
weighed and dried. The crucible containing the soap was placed in an oven for 2
hours and temperature of 101°C. The whole was weighed regularly until we ob-
tained a constant mass. The percentage of humidity (% humidity) was calculated

using the following formula [9]:

% moisture = gs —C x100

S

where Cy = Weight of crucible, Cs = Weight of crucible + sample, C; = Weight of

crucible + sample after floating.

2.3.pH

The pH was measured with a Bench Meter brand pH meter. 1 g of each soap was
dissolved in 10 ml of distilled water and stirred for 2 minutes [10]. After calibrat-
ing the pH meter using two buffer solutions, the reading was taken by immersing
the pH meter electrode in each solution. Each measurement was carried out three

times and the average value was retained.

2.4. Foaming Power

The operating protocol consists of introducing 2 g of soaps into a graduated test
tube of 500 mL then adding 100 mL of distilled water. The soap is then allowed to
dissolve completely and the solution is shook (past tense of shake) for 2 minutes
to create the foam. The test tube is then left to rest for 10 minutes, finally the
height of the column of foam thus formed is measured. This makes it possible to

evaluate the foaming power of the soap [11].

2.5. Matter Insoluble in Water

The analysis of water insoluble matter was determined by a method described by
the American Oil Chemists Society (AOCS). 5 g of soap sample was dissolved in
50 ml of hot ethanol and quantitatively transferred to a pre-weighed filter paper.
The residue was put in an oven at 105°C for 30 minutes, cooled and weighed again,
then the reading was taken. Calculations were made using the following formula
[12]:

% matter insoluble in water = 12—" 100
m

where m, = weight of filter paper weigh, m, = weight of sample + filter paper, m

= weight of the sample.

2.6. Total Fatty Substance

A revised method was used to obtain total fatty substance. 10 g of each soap were
added in 150 mL of distilled water and heated. While heating the soap solution
was dissolved in 20 ml of 15% H,SO, until clear solution was formed. Fatty matter
was solidified by adding 7 g of bee wax and reheated. Then the system was allowed
to cool down to form a cake. The cake was removed and blotted to dry. The cake
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was weighed to obtain total fatty matter by using the formula given below [13].

A-X

% TFM = x100

where 4 = Weight of wax + oil, X = weight of wax samples, W = weight of soap.

3. Results and Discussions
3.1. Analysis of the pH

pH is an essential parameter for determining the quality of soap. Table 1 presents
the results of the pH test carried out on our different samples of Cameroonian
soaps. We observe that these values vary between 8.60 (soap bof love) which has
the smallest pH value and 10 (soap Morinaga) which has the highest pH value.
These pH are between 8 for milder soaps and 11 for more alkaline soaps. Our
soaps are therefore the result of saponification. The pH of healthy human skin is
generally between 5.5 and 6.5 [14]. We can therefore easily see that the pH of our
soaps is higher than that of the skin. The pH of the skin is that of the hydrolipidic
film which constitutes its protective layer. Bacteria cannot survive in this environ-
ment because it is acidic. It is therefore important to respect the natural pH of our
skin to protect it. The use of a soap with a physiological or neutral pH is required.
The acceptable limits of pH in soaps defined by the standard organization of Ni-
geria (SON) are between 6.5 and 8.5 [3]. For standard organization of Cameroon,
the pH must be alkaline (pH > 7) [8]. In the case of our soaps, the alkaline nature
serves as a barrier against abnormal bacterial flora and viruses by neutralizing the
protective acidic nature of the body. We will note that soaps with a pH lower than
5 and higher than 10 may cause irritation on the skin and hands. With regard to
basic soaps, the alkali present is released upon contact with water and increases
the pH of the skin. The use of soap with a high pH causes an increase in the pH of
the skin, which leads to an increase in the dehydrating effect, irritation and an
alteration of the normal bacterial flora of the skin. After all these remarks we can
conclude that all our soaps studied have their pH < 11 so even if the alkali present
in these soaps is released, the pH of the skin cannot increase to reach the value of
11, therefore these values are in accordance with the standards of soaps, which
having an alkaline pH between 8 and 10, having the property of solidifying and

acting as a cleaning agent [15].

3.2. Analysis of Moisture Content

The shelf life of a product can be assessed by its moisture content. The moisture
content of our different soaps has been calculated. The results are gathered in
Table 1. It is clear from the examination of this table that the moisture content of
our soaps varies from 12.4% (Keje soaps) to 75.8% (Moringa soap). According to
the standard established and mentioned in the Encyclopedia of Industrial Chem-
ical Analysis (EICA), the acceptable range for the moisture content of soap is
between 10% and 15%. We can therefore conclude that Keje soap (12.4%), Carimo
Metiss (13.8%), Carimo Nature soap (14%), and Pafic soap (12.8%) meet the
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Table 1. Physicochemical analysis of some soap in Cameroon.

Commercial Moisture Total fatty Foam height ~ Water insoluble Alcali total
name of soap pH content (%) matter (%) (mL) matter (%) libre (%)
Carimo métis 9.29 13.8 74.67 350 6 4.5
Keje 9.10 124 58.61 450 5 2.6
Carimo nature 8.99 14 43.08 480 7 3.89
Derma délices 9.93 41.2 54.18 125 1.25 6
Nature Claire prestige 9.76 334 58.71 25 1.65 7.5
Bof love 8.60 32 57.55 500 1.95 5.66
Terminator 9.71 30.8 43.03 450 7.35 8.5
Nature clair 9.98 34.2 55.84 125 4.3 4.3
Pafic 8.89 12.8 52.36 450 6.15 4.1
Moringa 10 75.8 26.06 10 1.2 8

standard and can be considered good quality soaps. A correct moisture content
contributes to the good conservation and durability of the soap. Their storage over
a long period could not cause deterioration induced by water. On the other hand,
the moisture content of soaps (derma délice, nature claire, Savon bof love, Savon
Terminator, nature claire soap, Moringa soap) are really out of the norm. This
may be explained by an increase in free fatty acid levels, facilitated by the reaction
of unsaponified fats, or prolonged exposure to humidity during the manufacture
or storage of these different soap samples. A high use of wet and unsealed ingre-
dients can also promote humidity. Ultimately, high humidity can lead to an alter-

ation of the quality of the soap, and promote the growth of bacteria or mold [11].

3.3. Analysis of Foam Height

Foaming power is an important parameter for the acceptability of soap. Table 1
above shows the foaming power of our different samples of soaps purchased in
the market and manufactured in Cameroon, these different heights vary between
25 and 600 mL. At the end of the interpretation of our results, we can say with
certainty that soaps such as (carimo nature, carimo métisse, keje, nature claire,
pafic, Terminator, bof love) indicate a high and stable foam height even after 10
minutes, this may be due to the fact that these different soaps contain foaming
agents or surfactants which promote the formation of abundant bulbs; or it may
be due to the high concentration of cleaning ingredients or thickening agents
which strengthen the structure of the foam. On the other hand, the three other
remaining soaps (moringa, nature claire prestige, derma délisse) indicate a low
and non-persistent foam height that gradually disappears, this may be due to a
gentle and non-irritating formulation that favors gentle cleaning without produc-
ing abundant foam, or a low foam may be the result of a lower concentration of
foaming agents or the use of natural ingredients that produce fewer bubbles, or

we can consider a light foam as being less aggressive for the skin and suitable for
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sensitive skin. It is important to note that the foaming power of a soap does not
necessarily determine its cleaning effectiveness. Because some soaps with a low
foam can still be very effective in removing impurities, while an abundant foam
does not always guarantee deep cleaning. In conclusion, the interpretation of a
soap’s foaming power depends on individual preferences for texture, feel, and
cleaning effectiveness. It is recommended to try different types of soaps to find the

one that best suits your needs and your skin type.

3.4. Total Fatty Matter

Total fatty mater is a really important parameter in the analysis of toilet soaps, it
helps determine the quality of the soap. The results obtained are gathered in Table
1. It emerges from the analysis of this figure that the fat values of our soaps vary
between 74.67% (carimo metiss soaps) and 26.064% (moringa). A high fat content
can explain the use of vegetable oils or ingredients rich in essential fatty acids in
the formulation of the soap. These fats can provide moisturizing, nourishing and
protective properties to the skin, leaving a feeling of softness and suppleness after
use. Thus, a total fat content greater than 55% is good for dry skin because it re-
hydrates the skin and makes it smooth [16]. Excess oil in a soap acts as a lubricant
that lasts on the skin all day long. In view of this we can say that soaps such as
(Carimo Metiss, Keje, Derma Délice, Nature Claire Prestige, Bof Love, Nature
Love, Pafic) are soaps intended for dry skin. On the other hand, soaps with a low
fat content indicate a lighter formulation and less rich in oils in the soap. These
soaps may be more suitable for normal and oily skin that does not need excessive
hydration and prefers a feeling of ownership without greasy residue; these soaps
also have the ability to cleanse deeply without leaving a greasy film on the skin. A
low total fat content is due to the hydrolysis of sodium in the soap [12]. It is also
important to note that the fat content in a soap can influence its moisturizing
properties, texture, softness, and cleaning power. However, choosing between a
soap with a high or low fat content will depend on your skin’s specific needs, your
personal preferences in terms of texture and feel, as well as the desired effects (hy-

dration, deep cleansing, etc.). It is recommended to know your skin type.

3.5. Water Insoluble Matter

Water insoluble matter is often used to assess the purity of a soap or to identify
impurities in a soap. Table 1 above shows the amounts of water insoluble matter
contained in our soap samples. In the analysis of water insoluble matter, we ob-
serve that our results vary between 1.2% (Moringa soap) and 7.35% (Terminator
soap). From these different results we can say that the soaps (Derma Délice (1.25%),
Moringa (1.2%), Boflove (1.95%), Nature Claire Prestige (1.65%)) have low amounts
of water insoluble matter. These values are slightly higher than 0.50 which is the
maximum value set by the Standards Organizations of Nigeria (SON). These soaps
contain few residues or impurities. This could reflect an effective formulation, an

indicator of good quality of soaps. These insoluble materials could be either waxes
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(beeswax), fats insoluble in water. These results are contrary to those obtained by
Nangbes during the study on the quality of toilet soaps sold in the markets of Ni-
geria [17]. On the other hand, the six (6) other soaps have high quantities of in-
soluble materials. This situation is worrying and could mean that these soaps con-
tain an excess of non-soluble residues or impurities, thus reflecting a level of heavy

metals that are aggressive to the skin.

3.6. Free Alkali Content

The total free alkali content is the sum of the free caustic alkali and free carbonate
alkali contents. Table 1 above illustrates the measurements of the total free alkali
content of our different samples of soaps manufactured and sold in Cameroon.

The total free alkali content of toilet soaps requires a holistic approach to assess
the impact on product quality and consumer safety.

It is clear from the examination of this figure that the total free alkali content
varies from 2.6% (Keje soap) to 8.5% (Terminator). It is observed that the total
free alkali levels of five (5) soaps (Carimo Métis (4.5%), Keje (2.6%), Carimo Na-
ture (3.89%), Nature Love (4.3%), Pafic (4.1%)) are lower than the value set by the
Bureau of Indian standards (BIS). This value must be less than or equal to 5%. On
the other hand, the high values of the total free alkali content of the other soaps
may reflect incomplete saponification of these different soaps.

Another study shows that free alkali is a parameter that determines the abra-
siveness of a soap due to improper or incomplete saponification [18].

The recommended value for free alkali is 2% for toilet soaps by the International
Standard Organization (ISO). In summary, free alkali levels in soaps are generally

in line with international safety standards for personal care products.

3.7. Assessment of Similarities in the Quality of the Selected Soaps

The assessment of similarities and differences were carried out using a dendro-
gram for clustering purposes. It is a visual representation of this cluster hierarchy.
Hierarchical clustering is a data analysis technique that involves grouping objects
into clusters or groups in a hierarchical manner. It is shown in Figure 1. From the
dendrogram, Keje, pafic, derma delice, nature Claire are similar in overall quality.
Terminator and carimo metis are in different clusters. Carimo nature and Boflove
are in the same cluster as nature claire and moringa. These results were provided

by physicochemical analyses.

4. Conclusion

The aim of the work is to evaluate the quality of some toilet soaps produced in
Cameroon. This study highlighted the diversity of the compositions and proper-
ties of these soaps. This analysis demonstrated the importance of taking into
account the physicochemical characteristics to guarantee the quality and effec-
tiveness of toilet soaps. We note that the pH of the soaps studied are alkaline,

which proves that there is a saponification reaction; the total free alkali contents
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Figure 1. Dendogram showing the different clusters of different soaps.

are acceptable; the water-insoluble matter contents are well above the standard,

which means that our soaps contain a lot of impurities. It is essential to continue

conducting in-depth studies to improve soap formulations and meet the specific

needs of Cameroonian consumers. Because knowledge of physicochemical param-

eters is a valuable tool for manufacturers to innovate and offer products adapted to

the local and international markets.
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