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Abstract— The cosmetic sector is one of the fastest-growing industries and continuously evolving as new technology is established.
Skincare, haircare, make-up, and body care items were among the products available. Cosmetic formulas have progressed in recent
years, allowing for the creation of more beneficial cosmetics. In chemistry, solids, liquids, and gases are primarily physicochemical
characteristics. These are typically determined by a density, refractive index (RI), oxidation state, and vibrational frequency
measurement. Physical and chemical qualities show a distinct feature that aids in the formulation of an enhanced emollient and day
cream. This paper focuses on physicochemical characteristics such as RI, saponification value (SV), iodine value (1V), and acid value
(AV). As for this review, the use of synthesised vegetable-based wax ester was utilised to formulate emollient and day cream. The
esterification of vegetable-based waxes was performed by synthesising oleic acid from vegetable-based products and oleyl alcohol in the
solvent.

Keywords— cosmetic, emollient, day cream, physicochemical characteristics

I. INTRODUCTION Synthetic waxes are more commonly used in cosmetics

This paper discusses the efficiency and efficacy of natural than natu_ral waxes. They_ consist of ethylene glycol diesters or
wax compared to synthetic wax, which is more prominent in  |0ng-chain fatty acid testing agents (C18-C36) that can be used
formulating the emollient and day cream through its to provide rigidity for sticks and to modify the crystallnjlty of
physicochemical characteristics. Physicochemical properties e Product [1]. However, natural wax components like n-
are the knowledge of the intrinsic properties of potential 2lkanes, alkenes, primary alcohols, and fatty acids could be
chemicals that are required to evaluate their alternatives. Due helpful estimators but are limited in practical applications [2].
to the lack and infrequent knowledge about physicochemical ~ Flantwax in an open system or in the food processing industry
properties, these properties will be the center of this study. can be used as a sustainable bio-lubricant. The supply chain of
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agro-waste and organic lubricants meets the aim of cleaner
production and technical processes [3].

For many non-food applications, wax esters are of great
interest as ingredients in cosmetics and other personal care
items. Wax esters, usually employed as lubricants and
protective coatings, on the other hand, are limited by their
much higher costs [4]. Furthermore, vegetable oils offer many
prospective natural characteristics such as good lubricity, good
shear strength, high flash point, high viscosity index, and low
evaporative oils loss [5].

Natural ingredients are used to produce cosmetic products
that are environmentally friendly instead of synthetic chemical
products, which will harm the skin [6]. The physicochemical
features of the substances among the numerous organoleptic
characteristics can greatly impact the propagation of an
emollient, which is defined as the ability to cover a skin region
over time [7]. Emollients are widely used due to their
concentration ranging from 5% to 30% of Qil-in-Water (O/W)
emulsions, and in a formula after water, they represent the
second-largest group of ingredients [8]. After a single, realistic
application of the daily cream SPF15, the faces of consumers
remain protected at least 5 times on average by midday that is
probably exposed to the maximum levels of UV rays exposure
[9].

Cosmetic emulsions consist of water/hydrophilic basis
material, oil/hydrophobic base material,
surfactant/amphiphilic substances, and materials adding or
improving functionality, perfume, sensory sensitivities, and
quality control cosmetic emulsions (for example, shelf-life and
viscosity) [10]. O/W emulsions consist of an oil phase scattered
throughout the aqueous phase like droplets containing the
emulsifiers. For the initiation of formation, stability, and
desirable physicochemical properties of emulsions, emulsifiers
are essential [11]. Water-in-Oil (W/O) emulsion type is a
dispersed phase, while oil acts as a dispersive medium.
Furthermore, it is also more humidifying since they create an
oily barrier to water loss from the outermost layer of the cornea
stratum of the skin [12, 13].

This review paper was conducted by reviewing and
analysing selected articles on the physicochemical study
focusing on an acid value (AV), ester value (EV), iodine value
(1V), saponification value (SV) and refractive index (RI).
Currently, the physicochemical study is crucial and necessary
because it will show the properties that will give useful
information to formulate cosmetics and evaluate the
compositional quality of the product.

I1. EMOLLIENT AND PROPERTIES

A. Emollient

Emollients are cosmetic compounds that contribute to
keeping the skin soft, smooth, and malleable [14]. In addition,
emollients help moisturise the skin, enhance the state of the
skin and can help to strengthen the lipid barrier and improve a
variety of skin disorders [15]. Emollients are the second crucial
element in skincare emulsions, after water, and are used at
levels ranging from 3% to 20% (w/w) [16].

Emollients have a strong sensory impact on
physicochemical features of cosmetic emulsions, such as
consistency and spreadability, which are crucial for obtaining
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adequate efficacy and consumer approval [16]. In addition, the
polarity of the emollients and the association of different
substances have an impact on the mechanism of interactions
with the skin, as well as the emulsion's structural organisation
and organoleptic features [16].

B. Properties

Moisturising effects of emollients are usually the largest
non-water fraction of skincare emulsions, closely related to the
sensorial properties of formulas associated with several
specific organoleptic features of end-users, including smear,
elasticity, diffusibility, gloss, and/or matteness [7]. Emollient
creams typically contain occlusive substances like paraffin oil
and petrolatum to reduce water loss and promote epidermal
barrier regeneration while providing intense protection [15].
Emollients, under their lubricating qualities, reduce the
emulsion’s friction coefficient and affect its spreading
properties when applied to the skin. As a result, one of the
sensory aspects often examined during emulsion application is
spreadability [16].

I11. DAY CREAM AND PROPERTIES

A. Day Cream

The use of day cream is seen as the most efficient method
of preventing skin neoplasms [17]. After a single, realistic
application of the daily cream SPF15, consumers' faces remain
protected at least 5 times on average by midday. They are
probably exposed to the maximum levels of UV rays [9].

Inorganic in nature, UV filters are often solid in water or
lipids and are opaque and insoluble. Organic filters, oppositely,
are aromatic compounds that mainly absorb UV radiation [17].
Titanium oxide, which comes in particle sizes ranging from 15
to 80 nm, is the most prevalent physical (mineral) filter. UVB
and UVA radiation are both absorbed by these particles. They
do not leave a white residue on the skin due to their
microscopic size, which is a benefit to customers. As for the
chemical, filters are defined by their absorption coefficient,
which is a unit measure of a chemical filter layer's ability to
absorb light radiant energy and their wavelength at absorption
maximum [18]. Allergic contact dermatitis, irritative dermatitis,
and photosensitivity are all known to be caused by chemical
filters [18]. Most filters are lipophilic in nature, and the size of
their chemical structures may allow the adhesion to the stratum
corneum. However, other compounds, such as benzophenone-
3, octyl- methoxycinnamate, and benzylidene camphor, are
lipophilic and are small enough to get through the corneocytes
and then disperse throughout the epidermis's many layers [18].

B. Properties

Day cream cannot be considered a therapeutic treatment
due to its different properties that are mainly designed to
protect and support the skin throughout the day as they contain
SPF for avoiding photo-ageing and burning [12]. Higher SPF
values offer superior UVB protection and, as a result, reduce
the risk of sunburn [18]. A day cream with UV filters would
provide sun protection, and adding film formers, such as
biosaccharide gum, would prevent pollution particles from
adhering to the skin during the day [19].
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Triglyceride oils are found to be absorbent in the UV
region so that they can be used as emollients in the formulation
of day cream [20]. Otherwise, wide protection of the spectrum
is possible only by the incorporation of titanium oxide and zinc
oxide with additional UVB absorbers such as para-
aminobenzoic acid, cinnamon, and salicylates [21]. Seaweed
day cream, which is made up of natural ingredients, moisturises
the skin with seaweed extract, regenerates the skin with
chitosan, provides antioxidants with sea pandan, and provides
UV protection with mangrove seed extract. It also has a high
level of resistance to free radicals and UV radiation, both of
which are known to cause skin cancer [22].

IV. FORMULATION OF COSMETICS

Water and oil-based components are frequently used in
cosmetic formulations. Animal fats and vegetable oils are used
to make the oil-based components, which are obtained
naturally or synthetically [23]. The green trend, for example,
maybe account for customers' increased interest in sustainable
products. In cosmetics and personal care for "natural”
ingredients products.

Biosurfactants have a lot of potential in this approach
because they are renewable and long-lasting resources [24].
Many bio-surfactants can be good emulsifiers, which gives the
processing of green cosmetic products a further advantage.
Lactobacillus paracasei, a biosurfactant, has been employed as
a stabilising factor in oil-in-water emulsions containing
essential oils [25].

UV penetration causes various peroxidation events on the
skin's surface, resulting in reactive oxygen species that can
react with DNA, proteins, or fatty acids, causing oxidative
damage and degradation of the antioxidant system.
Dermatological illnesses such as inflammations, irritations,
dermatitis, and cancer are caused by these oxidative reactions.
The current trend in the cosmetics industry is to use natural
goods rich in bioactive chemicals, such as plant oils, and
nanochemistry to develop safe and sophisticated technologies
compositions with a broad photoprotective range and sufficient
antioxidant activity to protect the skin against peroxide free
radicals. Due to their high richness in bioactive substances such
as unsaturated fatty acids, tocopherols, related phenols, and
other compounds, the performance of various fractions of plant
oils (obtained using acceptable procedures for processing herbs
and seeds) was reviewed [26].

Many natural products with cosmetic potential are unable
to penetrate the skin, are environmentally unstable, poorly
bioavailable and soluble, and have a fast metabolism. As a
result, they cannot be used in cosmetic formulations due to
their inability to carry out their biological activity. To address
this issue, some delivery mechanisms are employed because of
their safety and biodegradability, food-grade proteins, lipids,
and polysaccharides are used [27].

Pumpkin seed oil is a bioactive natural product with a
chemical profile rich in fatty acids, particularly linoleic and
oleic acids, phytosterols, and tocopherols. The higher amount

of -6 and »-9 fatty acids resulted in a renewing effect on the
skin, as well as an emollient and regenerative skin action
(wound healing effect) and improved moisture.

Because of its high nutritional value, shea oil has become
marketable to the industry in Europe, Asia, and North America
to create a wide range of products. It is used as a moisturiser
and for hairstyling as a cosmetic. Shea butter is also used to
defend against the weather and the sun. It also has therapeutic
effects [28].

Cosmetic emulsions consist of water/hydrophilic basis
material, oil/hydrophobic base material,
surfactant/amphiphilic substances, and materials adding or
improving functionality, perfume, sensory sensitivities, and
quality control cosmetic emulsions (for example, shelf-life and
viscosity) [10].

V.VEGETABLE-BASED WAX ESTER

A. Wax Ester

Long-chain esters of fatty acids esterified to fatty alcohols
with a chain length of 12 carbons or more are known as wax
esters. Wax esters are used in the candle, cosmetics, lubricant,
moisturiser, and food sectors because of their non-toxic
properties, biodegradability, and excellent surface wetting
behaviour. Animal and vegetable-derived materials, such as
beeswax, jojoba oil, and carnauba waxes, are natural sources of
wax esters. However, the chemical or enzymatic
manufacturing of wax esters from basic renewable materials
could give long-term alternatives [29].

Wax esters materials are held as commodity items in
cosmetic companies. However, synthetic wax esters
synthesised via an enzymatic pathway have recently attracted
a lot of interest from cosmetic researchers because of their
potential use in the industry. Wax esters are made chemically
utilising immobilised lipases, which rely on the chemical
synthesis of fatty alcohols, which drives up the cost of
production considerably [30]. Biocatalysts also impart
standards and grades that are required for cosmetic use [31].

The chemical technique has several disadvantages,
including significant energy consumption, product degradation,
and the use of caustic acids. Due to the specificity of the
enzymes utilised, enzymatic synthesis is a sustainable process
because it uses mild reaction conditions, consumes little energy,
and produces high-quality products. These benefits make these
enzymes (lipases) suitable for producing a variety of interesting
compounds, such as wax esters and other molecules [29].

Wax esters are of great interest as components of cosmetics
and other personal care products for many non-food
applications. The use of wax esters as lubricants and protective
layers, nonetheless, is limited by their significantly higher
prices [4]. However, wax ester production has shown
development in genetically modified oil have been made, and
successful trials have been reported [31]. Scheme 1 shows the
chemical structure of wax ester.

\/\/\/\/ﬁ/\/\/\)j\o/\/\/\/\/a/\/\/\/

Scheme 1. The Chemical Structure of Wax Ester
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B. Vegetable-based Wax Ester

Vegetable oils are a durable renewable feedstock that has
attracted increased efforts in research as a feedstock to produce
petrochemical-friendly  alternatives  [32].  Furthermore,
vegetable oils offer many prospective natural characteristics
such as good lubricity, shear strength, high flash point, high
viscosity index, and low evaporative oils loss [5]. In addition,
vegetable oils also give skin revitalisation, protection against
free oxygen radicals, healing, softening, rejuvenating, and
sunscreen benefits due to their bioactive content [27].

Vegetable oils are gaining more attention than ever before
due to their numerous medicinal benefits as well as their usage
in the development and improvement of organic and
environmentally friendly cosmetics. Rosehip oil, for example,
includes a high amount of trans-retinoic acid, which has
regeneration properties [23]. Jojoba oil consists mainly of
linear wax esters (95%) instead of TAG s. It is used for a broad
range of uses, such as cosmetics and pharmaceutical products
[33].

The special properties of jojoba wax ester make it
particularly valuable in cosmetics, lubricants, and the biofuel
industry. Jojoba wax ester is preferred for skincare, medicines,
as a synthetic polymer alternative, and as a natural raw material
for biofuel manufacturing due to its texture and durability [30].
The jojoba wax ester has also been shown to be extremely
compatible with human sebum and improve skin moisture
retention as they are widely used in various cosmetic products
[34]. Jojoba oils also are well-known for their strong
mechanical lubricity features, such as stability at high
temperatures and pressures, antifoaming, antiwear, antirust
capabilities, and oxidative stability. This adds to their
importance in the cosmetics sector. Because of its high oil
content, economic worth, and ability to grow in hot, arid
conditions (35° to 48°C), jojoba has attracted a lot of attention
for domestication in some of the world's most inhospitable
locations [34].

Vegetable oils are chosen over mineral oils because of their
biocompatibility and biodegradability, as well as their
efficiency in protecting the skin from UV rays, irritation, insect
bites, germs, and viruses. Furthermore, vegetable oils have a
lower viscosity and molecular weight than mineral oils, making
them less occlusive. Triglycerides make up most of the
chemicals in vegetable oils (95-98%) (esters of glycerol with
three fatty acid molecules). Unsaturated fatty acids,
particularly ®-3 and ®-6, were found to have the greatest
aesthetic benefit. The most significant oils in skincare are those
high in linoleic acid (w-6) and a-linoleic acid, as they are the
least comedogenic and help to prevent eczema [35].

Minor components of vegetable oils (less than 5%: fatty
alcohols, phytosterols, vitamins, fatty acids) are also of interest
because of their intriguing biological features, which are
exploited in the pharmaceutical and nutraceutical sectors. The
kind and percentage of fatty acids in the oil used for cosmetic
purposes vary depending on the plant species. Fatty acids are
divided into saturated, mono-, and poly-unsaturated fatty acids
based on their saturation degree [35].

Due to their lower proclivity for producing free radicals
during oxidation, highly saturated vegetable oils are also useful
components in cosmetic and medicinal compositions. Coconut
oil, for example, has been discovered to be ideal for the
manufacture of cosmetics due to its high amount of saturated
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fatty acids (lauric, 50%, and myristic, 20%) and little content
of caprylic acid, which has antifungal activity [35]. Schme 2
shows the chemical structure of oleyl alcohol, and Scheme 3
shows the chemical structure of oleic acid.

MWOH

Scheme 2. Chemical Structure of Oleyl Alcohol

WMA/\/\)J\OH

Scheme 3. Chemical Structure of Oleic Acid

VI. SYNTHESIS OF VEGETABLE WAX ESTER

Partial or full hydrogenation is the most frequent process
for generating vegetable oil-based waxes. The material,
however, cannot be used directly in demanding applications
such as corrugated cardboard coating without significant
structural adjustments. To compete with highly optimised
petroleum-based waxes, vegetable oil-based waxes must have
equivalent physical and thermal properties [36].

The process can produce products with various physical
and thermal properties by altering the fatty acid mix and chain
length. With sodium methoxide as the catalyst, fully
hydrogenated soybean oil (FHSO) was transesterified with
stearyl alcohol and triacetin at a molar ratio of 9:7:15, yielding
a wax with 31% diacetyl-monoacylglycerols, 12%
monoacetyl-monoacylglycerols, 32% diacylglycerols, and 11%
acylglycerols; because of its great hardness and cohesiveness,
this substance might be utilised as a beeswax or paraffin
alternative [37].

Transesterification utilising free fatty acid (FFA) or free
fatty alcohol (FFAL): When pure FFA and FFAL generated
from vegetable oil are utilised as starting materials, pure fatty
acid esters can be formed. Many of these wax esters have
physical properties similar to petroleum-based or natural waxes,
making them suitable for application in cosmetics, lubricants,
and foods. Esterification of 9-decenol with oleic acid or 9-
decenoic acid with oleyl alcohol yields similar jojoba wax-like
esters [36].

VI. OIL IN WATER EMULSIONS

Oil-in-Water (O/W) emulsions consist of an oil phase
scattered throughout the aqueous phase like droplets containing
the emulsifiers. For the initiation of formation, stability, and
desirable physicochemical properties of emulsions, emulsifiers
are essential [11]. The composition of an emulsion has great
consequences for its physical properties, which in turn
influence the product behaviour [37].

It is known that emulsion texture is significant for
consumers' preference regarding the application [37]. Due to
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its hydrophobic, dimethicone is added to the oil phase as an
antifoaming agent in current O/W emulsions. It is also widely
employed in preparations for topical barriers [12].

When compared to Water-in-Oil (W/O) emulsion, O/W
emulsions, such as milk, foams, or creams, give a reduced oily
sensation when applied to the skin. This is because cationic
polymers (such as polyquaternium 35 or polyquaternium 40)
are used in most of these emulsions, which do not have an oily
feel. This sort of emulsion can be eliminated by bathing, sweat,
and/or friction in the absence of these polymers. As a result,
adding polymers to such compositions may improve their water
resistance [18].

VII. WATER IN OIL EMULSION

Water-in-Oil (W/O) emulsion type is a dispersed phase and
oil as a dispersive medium and is also more humidifying since
they create an oily barrier to water loss from the outermost
layer of the cornea stratum of the skin [12]. The most
frequently used method of demulsification for petroleum
emulsions (W/O) separation is chemical demulsification [13].

The molecular simulation has shown mechanisms for the
stability and volatility of the olive-water emulsions moisturised
by the interfacially active asphaltenes (IAA). It is found that
IAA can accumulate on the interface with the oil-water and
automatically form a viscoelastic interface film by stacking n-
n, hydrogen bonds (intermolecular and intermolecular), and
other non-covalent bonds [13].

WI/O emulsion offers a higher UV protection capacity than
Oil-in-Water (O/W) preparations due to the lipophilic character
of the outer phase of the W/O emulsions, which allows for even
diffusion of the oily sunscreens. Due to a reduction in
transepidermal water loss (TEWL), such formulations may also
aid in moisturisation. For the same proportion of sunscreen,
W/O emulsions are more effective with a higher SPF [18].
Furthermore, because the W/O emulsion is more water-
resistant than O/W emulsions, they are favoured in sunscreen
products.

IX.PHYSICOCHEMICAL STUDIES

This paper will review the physicochemical study of the
refractive index (RI), saponification value (SV), acid value
(AV), iodine value (I1V), and ester value (EV). This
physicochemical study is crucial and necessary because it will
show the properties that will give useful information to
formulate cosmetics and evaluate the product's compositional
quality. The physical and chemical properties of oil depend on
the compositional quality [38].

The sensory analysis offers information about the main
properties of a cosmetic formulation when in touch with the
skin, such as softness, moisture, and oiliness, in addition to the
physical and chemical characteristics. After immediately
applying the emulsions, the sensory evaluation revealed that
the formulation containing sunflower seed oil was mostly
described as "consistent" and "absorbent" while spreading the
product over the skin [39].

Consumer acceptability of a cosmetic product is heavily
influenced by its appearance and sensory performance. Classic
sensory analysis, on the other hand, is time-consuming, costly,
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and does not provide information on the target group's
preferences. Olive oil emulsions are assigned three sensory-
like properties, including firmness, work of shear, and
stickiness. Olive oil emulsions were consistently thicker, more
difficult to spread, and stickier [40].

Based on the physicochemical study of emollients, in the
context of sensory assessments, hydrocarbon emollients can
decrease the lubricity of a formula, which gives the skin a
pleasant and light feel (Chao et al., 2018). Therefore, according
to their physicochemical properties, the seed oil of L. comberi
has potential for application in various industrial sectors like
cosmetics and pharmaceuticals. However, further testing is
necessary [38].

A. Refractive Index (RI)

The RI of oil is determined by its molecular weight, acid
chain length, insaturation, and conjugation [41]. In addition,
the RI of vegetable oils is related to the degree of saturation and
can be affected by the incident light used in the study because
of the cis-trans double bonds [42].

The physical parameters of samples with a shea butter RI
of 1.461 and a fluted pumpkin seed oil RI of 1.463 were
considerably (p<0.05) greater than the control crude palm oil
[43].

Apart from that, the RI of shea butter oil was tested and
found to be 1.464, according to another paper. These results
were discovered to be within the range of a normal shea nut oil
RI (1.463-1.467) [43]. The RI of fluted pumpkin seed oil was
reported to be 1.467 [44].

As the chain length and the number of double bonds in the
oil increase, the RI of fat increases. The RI of oil is influenced
by its degree of unsaturation and conjugation. The RI of the
fluted pumpkin seed oil is higher than that of shea butter and
palm oil, implying that it contains more unsaturated fatty acids
[45].

B. Saponification Value (SV)

The SV is a measurement of the triglyceride molecular
weights in the oil. Fatty acid chain length and molecular weight
are inversely proportional [38]. As a result, the higher the SV,
the shorter the chain.

The SV of shea nut oil was (227.94 mgKOH/g). This value
relates to (227.49 mgKOH/g) recorded for groundnut. Note
that the SV of (227.94 mgKOH/g) was significantly (p<0.05)
higher than (200.47 mgKOH/g) given by the control (CPO)
sample [43].

Shea nut oil has an SV of (227.94 mgKOH/g) compared to
(227.49 mgKOH/g) for groundnut oil. The SV of (227.94
mgKOH/g) was substantially (p<0.05) greater than the control
(CPO) sample's (200.47 mgKOH/qg) [43].

Thus, substances with long-chain fatty acids have a low SV
because they are primarily composed of short-chain length
fatty acids, shea nut oil, and fluted pumpkin seed oil generated
in this paper have high SV (C16 and C18) [29].

The volatility of oil increases as the SV rises. Increased SV
improves the oil quality because it reveals the existence of a
smaller molecular weight 1 g of oil contains the following

42



weight components. The number of milligrams of potassium
hydroxide required to neutralise the fatty acids released during
complete hydrolysis or saponification of 1g of oil is referred to
as the SV [46].

C. Acid Value (AV)

The AV is the amount of potassium hydroxide (mg)
required to neutralise the free acids in 1 g of fat. The AV of
unrefined shea butter is (1.76 mgKOH/g). This value relates
closely to (1.2 mgKOH/qg) as reported earlier. The unrefined
fluted pumpkin seed oil has an AV of 1.41 mgKOH/qg.
Correspondingly, this figure is lower than previous reports of
(3.97, 3.56, 3.48, and 2.22 mgKOHY/g) [43, 47-50]. Lower acid
levels of 0.76mgKOH/g have also been reported [40]. Shea
butter and fluted pumpkin seed oil had much lower AV than
the control (crude palm oil), which had an AV of (7.29
mgKOHY/qg).

The presence of fewer free acids in an oil sample with a low
AV reduces the likelihood of rancidification [43]. Therefore,
low acid readings in shea butter and fluted pumpkin seed oil
indicate that they are suitable for use in food and other
industrial applications.

AV was used to determine the amount of free fatty acids
(FFA) in the oil, which indicates the existence and extent of
hydrolysis by lipolytic enzymes and oxidation. The higher the
value, the more unstable the oil will become over time and will
be less resistant to rancidity and peroxidation [46]. A low acid
level is preferred in general since larger amounts of low acid
increase wax esters oxidation [29].

D. lodine Value (1V)

The 1V, which is represented as g of iodine used per 100 g
of a chemical compound, describes the degree of unsaturation
of the substance. The substance's double bonds react with
iodine, and the higher the IV, the higher the substance's double
bonds [29].

Shea nut oil (shea butter) had an IV of (70.00 g/100g). This
amount was substantially greater (p<0.05) than crude palm oil,
which is (57.33 g/100g). In addition, shea butter with an 1V of
(83.3g/100g) had also been reported [43].

The IV of (70.009/100g) was greater than the previously
reported values of (60.37 g/100g), (61.00 g/100g), and (61.31
g/100g) [51-53]. Shea butter with an 1V of (83.3 g/100g) had
also been reported [37]. The IV of 70 falls within the allowed
range of IV for shea butter at the worldwide level is reported as
58-72 g/100g [43].

Shea nut oil's iodine content was significantly (p<0.05)
lower than fluted pumpkin seed oil (119.67 g/100g). Another
paper reported that fluted pumpkin seed oil recorded an 1V of
(119.85g/100g) [45].

Conversely, the low IV of shea nut oil shows that it is high
in saturated fatty acids, which ensures that foods produced with
the oil remain stable against oxidation and rancidity [54]. This
could be because the seeds contain natural antioxidants such as
vitamins A and C, as well as other phytochemicals such as
flavonoids [55]. It can also be used to make shortening and
margarine because it is a good source of solid fat.
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E. Ester Value (EV)

The amount of alkali required for complete saponification of
esters in oil is known as the EV [55]. Shea nut oil has an EV of
(226.17 mgKOHY/g), which is substantially (p<0.05) greater
than crude palm oil (193.18 mgKOH/g). The fluted pumpkin
seed oil has an EV of (177.63 mgKOH/qg). Therefore, the EV
of shea butter and fluted pumpkin seed oil is high, indicating
that they are suitable for culinary application.

A high EV also indicates that the molecular fatty acid
content is high in ester and low in weight [56]. Hence, changes
in the EV regarding Canola oil convention heating are
gradually  decreasing while repeatedly frying with
carbohydrates has been shown an increase [57].

Table 1.1 shows the physicochemical properties of shea
butter and Fluted pumpkin seed oil.

Physicochemical Veggti?ble
Characteristics Pumpkin Seed Oil Shea Butter
Refractive Index 1.463 1.461
Saponificatio Value 227.94mgKOH/g | 179.04mgKOH/g
Acid Value 1.41mgKOH/g 1.76mgKOH/g
lodine Value 119.679/100g 70.009/100g
Ester Value 177.63mgKOH/g 226.17mgKOH/g

X.CONCLUSION

The compositions, stability to some physical factors,
susceptibility to  environmentally induced chemical
deterioration, and suitability for human consumption of some
commercially available vegetable oils have all been revealed
through various investigations into their physical and chemical
properties. Physicochemical characteristics such as refractive
index (RI), saponification value (SV), iodine value (I1V), ester
value (EV) and acid value (AV) were reviewed throughout
this paper. The use of synthesised vegetable-based wax ester
was utilised to formulate emollient and day cream.

The creation of a worldwide available biodegradable base
stock and its consistent supply and ideal physicochemical
qualities are key challenges in this review. Any changes in the
physicochemical parameters of the final product could result in
a change in the yield. This could be avoided by fine-tuning the
chemical alteration processes. On the other hand, developing
diverse biodegradable industrial cosmetics could result in a
substantial shift in the cosmetics industry. Furthermore,
because the bio-based wax esters created had applications
similar to natural waxes, they might be researched further for
culinary applications such as edible coatings.

Aligning measurable formulation technology with
consumers' perceptions of cosmetic products is a continuing
requirement in the cosmetic and personal care sector.
Furthermore, developing innovative products that target certain
customer groups with well-defined wants and expectations is
highly desired. If preferences can be researched and tackled
with good design, this information is valuable enough to
develop into practical inventions or demand-pull advances.
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Shea nut oil has a high recovery rate (58.00%) and is
chemically safe for cooking. Its physicochemical properties
make it more suited for human consumption and other
industrial applications like medications and cosmetics. It is a
stable solid at room temperature due to the high concentration
of long-chain solid fat components (stearic acids), making it
useful in preparing margarine and bread shortenings.
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