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Abstract

Skin is one of the sense organs that if properly
cared for not only helps in body temperature
regulation but as a means for drug delivery. The
use of locally sourced natural products for the
preparation of value-added products in the area
of health care products such as cosmetics is
receiving a boost because of its environmentally
benign nature. This study is aimed at using
locally sourced triglyceride oils, magnesium and
aluminium soaps for the preparation of emollient
cream. Hura crepitans seed oil (HCSO) was
extracted via solvent extraction method and
characterized using standard methods.
Aluminium and magnesium soaps were prepared
from palm kernel oil sodium soap through the
precipitation method.
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The metallic soaps were characterized using
standard methods. Four emollient cream samples
(CAM-1, CAM-2, CAM-3 and CAM-4) were
prepared using an aqueous extract of turmeric,
the metallic soaps as thickeners and emulsifiers,
shea butter and Hura crepitans seed oil as the oil
phase. The product stability was monitored for
two years at ambient temperature. The
percentage yield and the iodine, acid and
saponification values of HCSO were determined
as 87.93%, 145.90 gl,/100g, 3.25 mgKOH/g, and
183.34 mgKOH/g respectively. The melting
points of aluminium and magnesium soaps were
determined as 115 °C and 110 °C respectively.
All the cream samples were very stable and
exhibited a longer shelf life. Cream sample
CAM-3 gave a jelly-like cream texture. HCSO,
shea butter and other ingredients if properly
harnessed can be a good starting material for the
preparation of skincare products.

Keywords: aluminium soap; magnesium soap;
oil-in-water emulsion; physical stability; shea
butter; triglyceride oil; turmeric extract

REJ£:ST


mailto:ibangaisaac@aksu.edu.ng

19 Ibanga O. Isaac, Itoro E. Willie, Queen S. Thompson

1.0 Introduction

From prehistoric times until now, cosmetics have
constituted a part of routine body care among
every class of people globally (Bocca et al.,
2014; Hall et al., 2007). Under the European
Council Directive 76/768/EEC, a cosmetic
includes any substance or mixture of substances
manufactured, sold or represented for use in
cleansing, improving, or altering the skin, hair,
lips, nails or teeth (Bocca et al., 2014). Some of
the products used by the populace that stipulate
this definition include skin-care creams, lotions,
powders and sprays, facial makeup, permanent
waves, hair colours, deodorants, baby products,
bath and shower oils and creams, toothpaste,
sunscreens etc. Dry skin and the associated
impaired  epidermal barrier  function are
postulated to constitute a major element in the
development of atopic dermatitis (Lunneman et
al., 2018). The major characteristic of dry skin is
the reduced water content in the stratum corneum
which entails abnormal enzymic and mechanical
properties (Rawlings and Matts, 2005). Daily
emollient therapy of the entire body from birth
onward may represent a safe and efficacious
strategy to prevent atopic dermatitis (LUnneman
et al., 2018; Simpson et al., 2014). Skin is also an
attractive site for systematic drug delivery
(Ishikawa et al., 2012).

Ageing, which causes a functional deficit in the
skin  through structural and mechanical
degradation, resulting in clinical changes, such as
wrinkling, colour changes, laxity and non-
elasticity has inspired researchers to search for
solutions that would prevent the degradation of
this sensitive organ. Additionally, the skin
represents an excellent and accessible model
organ which allows both intrinsic and extrinsic
ageing factors to be studied; which both promote
the multifaceted process of ageing. However,
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intrinsic ageing affects the skin in a manner
similar to other organs, whilst extrinsic ageing is
restricted to environmental damage to the dermal
connective tissues of the skin induced by
ultraviolet radiation penetration (Venter et al.,
2016). Triglyceride oils are widely used in
cosmetics and can be used to treat a growing
number of conditions (Nielson, 2006). The seeds
produced from plants usually contain natural oils
or lipids that are made up of various fatty acids,
amines, proteins and esters which are essential
for maintaining body skin functioning and can
contribute to various favourable properties in
personal care and cosmetic products (Venter et
al., 2016; Atolani et al., 2016). Hura crepitans L.
plant, also known as sandbox tree, possum wood,
or Jabillo is an evergreen tree of the spurge
family  (Euphorbiaeceae). It  has the
characteristics of short densely crowded and
pointed spines on the trunk and branches. The
leaves, stem bark, roots, and seeds of this plant
have been reported to exhibit several therapeutic
applications, which include the treatment of skin
diseases, rheumatism, and intestinal worms in
leprosy (Vassallo et al., 2020). Hura crepitans L.
seed oil (HCSO) contains a high percentage of
polyunsaturated linoleic acid (Oyekunle and
Omode, 2008), indicating a semi-drying property.
It is worth investigating the possibility of using
seed oil in the preparation of emollient cream.
Presently, there is no specific use of the oil of
Hura crepitans L. seed in Nigeria, as the seeds
are discarded as waste since they have no specific
use. In this research, the HCSO was used as the
oil phase in the emulsion product, while palm
kernel oil (PKO) was used in the preparation of
emulsifiers (aluminium and magnesium metallic
soaps). Conventional cosmetics contain polymers
derived from fossil fuel resources and/or
minerals, and toxic metals which are not
biodegradable. Hence, the need for research into
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an environmentally benign alternative for the
production of skincare products.

Turmeric (Curcuma longa L.) is a perennial plant
from the ginger family (Zingiberaceae)
(Sathiyabama et al., 2016). It is used in India and
East Asia since antiquity as a dye, medicine and
flavouring agent (Anandaraji and Sudharshan,
2011). It is cultivated today in many regions of
the world with India being the largest producer
and exporter of turmeric and its value-added
products.  Curcumin  (1,7-bis-(4-hydroxy-3-
methoxyphenyl)-1,6-heptadiene-2,5-dione), a
polyphenolic compound is the main active
constituent in turmeric that has been shown to
have a wide range of biological activities such as
antioxidant, anti-inflammatory, anti-mutagenic,
anti-carcinogenic, anti-angiogenic, hypolipidemic
activities, antimicrobial, antiviral, as well as
healing of wound properties, reduction of blood
sugar and neurodegenerative diseases-treating
activities (Sathiyabama et al., 2016; Karimi et
al., 2018; Singh et al., 2021) that makes it an
attractive raw material in cosmetic production.
The widely valued product of the shea tree is the
shea butter, the edible fat extracted from the seed
kernel, consisting of an olein fraction and a
stearin fraction along with non-saponifiable (non-
lipid) compounds such as acetyl and cinnamyl
triterpene esters which act as anti-inflammatory
agents and chemopreventive agents in chemical
carcinogenesis (Zhang et al., 2018). This makes
it a popular component of skin care products and
cosmetic formulations. Glew and Lovett (2014),
and Adazabra et al. (2017) stated that shea butter
is highly valued for use in luxury cosmetics such
as moisturizing creams, sun lotions and soaps or
pharmaceutical products such as cholesterol-
lowering and anti-arthritic remedies. Also, it is
used traditionally for the preparation of skin
ointments, and to treat inflammation, rashes in
children, and dermatitis such as sunburn,
chapping, and irritation (Oben et al., 2015).

Many artificial and synthetic constituents of
cosmetics such as butylated hydroxyanisole
(BHA), butylated hydroxytoluene (BHT), and
parabens used as antioxidants or preservatives for
skin and hair products usually result in skin
damage, dry skin, brittle hair, browning of hair,
itching among other things (Atolani et al., 2016).
The need for use of naturally sourced raw
materials for cosmetic production cannot be
overemphasized as it possesses the ability to
improve psychological, social, and clinical
impulses in users. In view of the prevailing
Coronavirus pandemic and the historical Spanish
flu of 1918 that killed millions of people globally
as well as other global health-related issues, it is
therefore of immense scientific interest to explore
and exploit the health potentials of the available
natural resources in our communities with the
aim of finding remedies to these global health
pandemics and proposing solutions to future
challenges in the global health care delivery
(Isaac et al., 2022). This research is therefore
aimed at formulating standard skin care products
from locally sourced raw materials such as Hura
crepitans L. seed oil, palm kernel oil, shea butter,
and turmeric extracts.

2.0 Materials and Methods

2.1 Materials

Hura crepitans L. seed oil was extracted from the
mature seed of the plant, palm kernel oil (PKO)
was purchased at Akpan Andem market, Uyo,
Akwa Ibom State, analytical grade magnesium
sulphate, aluminium trichloride,  Sodium
hydroxide, cetyl alcohol, shea butter, stearic acid,
glycerol, and benzoic acid were obtained from
local vendors and used in this research without
further purification. An aqueous extract of
turmeric was obtained from the turmeric plant.
Distilled water was used throughout the whole
experimental procedure.
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2.2 Preparation of Hura crepitans L. Seed Oil
(HCSO)

Mature seeds of sandbox tree (Hura crepitans L.)
were collected from Ikot Obio Ndogho, in Mkpat
Enin L.G.A, Akwa Ibom state and were
authenticated in the Department of Botany,
Faculty of Biological Sciences, Akwa Ibom State
University. The oil was extracted from the seed
following the procedure described by Isaac and
Ekpa (2009). The seed oil was labelled HCSO
and stored in a plastic container until required.

2.3 Preparation and Characterization of
Aluminium and Magnesium Metallic
Soaps

Aluminium and magnesium soaps respectively
were precipitated from PKO alkaline soap using
the procedure described by Isaac et al. (2014).
Physicochemical properties such as moisture
content, ash content and total solid content were
determined using standard methods (Onwuka,
2005). The melting point was determined using
the method described by Gonen et al. (2005) as
follows. Paraffin oil was poured into a beaker
and placed in a heating mantle, the oil was heated
to a temperature of 70 °C. A capillary tube
containing the metallic soap was tied to a
thermometer using thread, and the thermometer
supported with a clamp stand was suspended into
the paraffin oil such that the oil covers a
reasonable portion of the capillary tube and the
heating continued. The temperature at which the
soap sample changes into liquid was taken to be
the melting point. This was done for both soap
samples respectively.

2.4 Preparation of Aqueous Extract of
Turmeric

The Curcuma longa L. was purchased at Itam

market, Uyo and was brought to the Department

of Botany, Faculty of Biological Sciences, Akwa

Published December, 2022

Ibom State University for identification. The
sample was washed and peeled to remove the
bark and then ground. The crushed sample was
squeezed after mixing with distilled water using a
muslin cloth and the yellowish liquid obtained
was kept overnight and decanted into a beaker
the following morning. The liquid was dried in
an oven at a temperature of 105 °C. After drying
off the liquid, the solid extract which represents
an aqueous extract of turmeric was transferred
into a plastic container for further use.

2.5 Production and  Physicochemical
Properties of Emollient Cream

Four cream samples were prepared by varying
the quantity of turmeric extract, aluminium and
magnesium metallic soaps following the method
described by (Awad EI-Gied et al., 2015) with
slight modification. The recipe for the four
samples of the cream is given in Table 1. The
cream sample with equal amounts of the two
metallic soaps and the highest concentration of
turmeric extract was labelled CAM-1. The
sample with more magnesium soap and less
aluminium soap and turmeric extract was labelled
CAM-2. CAM-3 was a cream sample with more
aluminium soap and less magnesium soap and
turmeric extract and finally CAM-4 was a cream
sample with an equal amount of aluminium and
magnesium soaps and no turmeric extract. Two
500 ml beakers were washed thoroughly, dried
and labelled A and B. While beaker A
represented the aqueous phase, beaker B
represented the oil phase. The calculated amount
of distilled water as shown in Table 1 was
weighed into beaker A, followed by water-
soluble components such as glycerol and
turmeric extract. The temperature of the aqueous
phase was raised to 75 °C in a water bath with
constant agitation. The oil phase was prepared in
like manner using beaker B. The temperature of
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the two phases was allowed to reduce to 60 °C
and the oil phase was slowly added to the
aqueous phase under stirring for 20 mins.
Fragrance and colourant were added and stirred
for another 5 mins to obtain oil in water
emollient cream. The procedure was the same for
all four cream samples.

The formulations were monitored visually for
colour change, homogeneity, consistency, and
phase separation for two years. Other parameters

such as pH and skin irritation were determined
for all the cream samples. Human patch testing
for any sign of irritation in the cream samples
was carried out based on the method described by
Michalun and Dinardo (2015). A patch of the
cream samples was prepared using tissue paper,
the patch was placed on the upper arm of 30
students for two days. The patch was removed to
observe any signs of irritation or changes in skin
colour.

Table 1: Recipe for the Formulation of Emollient Cream Samples

Cream samples

Ingredients (CAM-1) (CAM-2) (CAM-3) (CAM-4)
Cetyl alcohol (g) 5.00 5.00 5.00 5.00
Hura crepitans seed oil (g) 30.00 30.00 30.00 30.00
Stearic acid (g) 5.00 5.00 5.00 5.00
Shea butter () 10.00 10.00 10.00 10.00
Aluminium metallic soap (g) 15.00 10.00 10.00 10.00
Magnesium metallic soap (g) 15.00 20.00 10.00 15.00
Glycerol (g) 10.00 10.00 10.00 10.00
Turmeric extract (g) 2.00 0.50 0.50 -
Water (Q) 20.00 20.00 20.00 20.00
Benzoic acid (g) 0.50 0.50 0.50 0.50
Perfume (g) 2.00 2.00 2.00 2.00
Colourant () 3.00 3.00 3.00 3.00

3.0 Results and Discussion

3.1 Physicochemical of Hura

crepitans Seed Oil

Properties

The Hura crepitans seed gives golden-yellow oil,
which corresponds to the property observed by
Ajani et al. (2019), and Okolie et al. (2012). The
specific gravity determined by Okolie et al.
(2012) was 0.94 while that of Ajani et al. (2019)
was 0.8, the result from this research given as
0.91 corroborates with those reported in the
literature. The acid value was determined as 3.25
mgKOH/g indicating its suitability for use as an
oil phase in cream and other body care
preparation. The oil yield was relatively high

(calculated as 87.93%) compared to 38.20%
obtained by Umoren et al. (2001), 47.80%
obtained by Oyekunle and Omode (2008) and
36.40% obtained by Ezeh et al. (2012). This may
be a result of the seed maturity, geographical
location, period of sample collection and method
of extraction. The high oil yield of this seed
makes it an important source of non-edible
triglyceride oil, which if properly harnessed can
be a better sustainable resource that can be used
as industrial feedstock in place of edible seed
oils. The iodine value of 145.90 gl,/100 ¢
showed that the oil is a drying oil. The
saponification value and ester value were
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determined as 183.34 mgKOH/g and 180.09
respectively.

3.2 Characterization of Aluminium and
Magnesium Metallic Soaps

The melting point of aluminium metallic soap
determined as 115 °C was slightly higher than
that of magnesium soap measured at 110 °C
(Table 2). This may be due to a slight difference
in metallic character between magnesium and
aluminium, the atomic number of the latter being
higher than that of the former. Akpakpan et al.
(2018) determined the melting point of zinc and
copper metallic soaps as 86.5 °C and 77.5 °C
respectively. This shows that the melting points
of aluminium and magnesium metallic soaps are
higher than those of zinc and copper. The
percentage of ash content which is the mineral
constituent of the soap after all moisture and
organic components have been removed via the

oxidation process was determined as 0.86% for
aluminium soap and 0.34% for magnesium soap
(Table 2). The colour of the metallic soaps was
white (Figure 1A) and insoluble in an aqueous
medium. A similar observation was made by
Isaac et al. (2014). This shows that metallic soaps
are generally insoluble in water.

3.3 Tumeric Extracts

The curcumin extracted, had a yellow colour and
exists in a powdery form, which was soluble in
water. The turmeric extract was observed to have
high curcumin content, which is highly
concentrated, as observed by its behaviour in the
cream. The curcumin gave a fine quality to the
cream, given that the cream sample was not
staining when applied to the skin. It has the
ability to affect its yellow colour in the cream,
which is determined by the concentration or
proportion used.

Table 2: Properties of Aluminium and Magnesium Metallic Soaps

Values
Properties Aluminium metallic soap Magnesium metallic soap
Melting point (%) 115 110
Ash content (%) 0.86 0.34
Moisture content (%) 3.74 3.31
Total solid content (%) 96.26 96.69
Colour White White
Solubility in water Insoluble Insoluble
Texture Powdery Powdery

3.4 Emollient Cream

Four different cream samples were prepared by
varying the proportion of the aluminium and
magnesium metallic soaps, and turmeric. The
first cream sample (CAM-1) has an equal amount
of aluminium and magnesium metallic soaps,
with a higher concentration of turmeric. This
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gave a thick cream texture and a deep yellow
colour. The second sample (CAM-2) has a higher
proportion of magnesium soap and less
proportion of aluminium soap and turmeric
extract. This gave a fine creamy texture and light
colour. The third sample (CAM-3) has a higher
amount of aluminium soap and less amount of
magnesium soap and turmeric extract. This gave
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a jelly-like cream texture with light colour. While
the fourth sample (CAM-4) has an equal amount
of aluminium and magnesium metallic soaps,
with no turmeric (Figure 1B). This gave a
moderate cream texture and brighter colour. The
difference in the cream textures and colours was
a result of the concentrations and proportions of
the aluminium and magnesium metallic soaps
and turmeric extract. With the exception of the
usage of these soaps in this study as thickeners
and emulsifiers, it can also be concluded from
these results that aluminium metallic soap acts in
addition to the afore mention use as a brightener,

Magnesium
soap

q«luminium
B soap

A (magnesium and aluminium soaps)

while the magnesium soap acts mostly as a
thickener. The turmeric extract also affects the
colour of the cream, as the sample with the
highest concentration has a very deep yellow
colour. The four cream samples did not show any
sign of irritation on the skin. The oil-in-water
process is also recommended for emollient cream
preparation, to ensure the cream quality.

The cream sample was racked for two years to
check for the possible separation of the different
components. But after this period the products
were very stable.

B (cream samples)

Figure 1: Magnesium and Aluminium Metallic Soaps and Cream Samples

4.0 Conclusion

Magnesium and aluminium metallic soaps
prepared from palm kernel oil can serve as
thickeners, emulsifiers, and brighteners in cream
preparation. Turmeric extract that is rich in
curcumin can be used in cream production to
protect the skin from photodegradation and
ageing. Hura crepitans seed oil can be harnessed
as the oil phase in the preparation of oil-in-
emulsion cream. Shea butter can also serve as a
vital raw material in the cosmetic industry due to
its medicinal properties.
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