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Abstract: Many individuals worldwide aspire to maintain beautiful skin and hair, making the
use of safe cosmetic products essential. The objective of this study was to assess the viability
of utilizing mango seed butter, a byproduct of juice production, for the environmentally
friendly production of cosmetic items. The study examines the composition of fatty acids and
the ability of mango seed butter to reduce inflammation in a laboratory setting. We acquired
the oil using solvent extraction, using n-hexane as the solvent, and then underwent
transesterification via methanolysis to yield fatty acid methyl esters. The fatty acid
composition was determined using gas chromatography-mass spectrometry (GC-MS). The
oil contains four primary fatty acids: oleic acid (35.715%), palmitic acid (29.365%), stearic
acid (25.397%), and docasadienoic acid (11.905%). Topical cream was prepared using seed
butter and its ability to reduce albumin denaturation was tested. The results showed that both
the seed butter and formulations had dose-dependent effects similar to the standard
indomethacin, especially at lower seed butter concentrations. The findings suggest that
mango seed butter, which is typically considered a waste product, shows potential in the
development of both safe and cost-effective natural cosmetics.
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1. Introduction

Organic cosmetics that incorporate bioactive while minimizing harm to users and the
phytochemical substances provide signif- environment. Researchers also found that
icant beauty and pharmacological benefits herbal cosmetics incorporate natural bio-
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active substances like antioxidant, anti-
cancer, and antibacterial properties, which
may aid in a variety of skin ailments.
Phytochemicals, including vitamins,
proteins, tannins, terpenoids, and other
bioactive compounds, have the ability to
revitalize, refresh, and safeguard the skin
against different skin conditions [1,2]. On a
daily basis, nearly all individuals use
cosmetics, a widely-used chemical prepa-
ration [2].

Lately, there has been a shift in focus towards
natural goods due to the harmful
consequences of synthetic cosmetic products.
The wuse of natural goods is steadily
increasing worldwide due to their perceived
enhanced safety and fewer negative side
effects compared to synthetic alternatives [3].
Organic products contain potent antioxidants,
vitamins, and other bioactive substances
derived from natural sources, which
effectively decelerate the skin aging process

[4].

Mango, scientifically referred to as
Mangifera indica L., is a highly significant
tropical fruit belonging to the Anacardiaceae
family. The increasing consumer demand led
to a continuous expansion of global output,
reaching its highest point to date at 47 million
metric tons in 2016 [6]. People extensively
grow the mango tree, a tropical fruit tree,
because of its juicy and flavorful char-
acteristics. However, beyond its well-known
fruits, the mango tree offers a multitude of
other components that remain largely un-
explored in terms of their potential
applications. An example of such a
component is the seed, which makes up a
substantial proportion of the fruit's weight.
Traditionally, the fruit processing sector has
viewed mango seeds as byproducts and
disposed of them without realizing their
untapped potential [6].
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The chemical composition of mango seed
butter suggests that it has the ability to
function as an emollient, moisturizer, and
enhancer of the skin's barrier. The cosmetics
business is highly interested in these features
as it strives to address the growing consumer
demand for safer and more ecologically
friendly goods. This industry is progressively
seeking more natural and sustainable com-
ponents [8,9]. Consumer tastes in the
worldwide cosmetics and skincare sector
have changed to favor products containing
natural and plant-based components. Con-
cerns about safety and the environmental
effects of synthetic substances drive this
movement [4].

The current trend has opened up possibilities
for investigating the use of mango seed butter
in skincare products, specifically creams and
lotions. Nevertheless, despite the increasing
interest, there is a scarcity of extensive
studies that investigate the chemical makeup
of mango seed butter and its potential
advantages in beauty applications. Studies
have demonstrated that using mango seed
butter can improve skin moisturization and
flexibility, both of which are essential
elements in skin health preservation. Creams
and lotions are essential elements of skincare
routines, including moisturization, shielding,
and specific therapy. The development of
these goods entails meticulous consideration
of chemical selection, such as emulsifiers,
stabilizers, thickeners, and active substances.
Attaining the appropriate equilibrium among
these constituents is crucial for producing
goods with favorable sensory characteristics,
durability, and effectiveness [14].

Comprehending the scientific principles
underlying cream composition is essential for
integrating components such as mango seed
butter into skincare products. This study
aimed to analyze the properties of an
underused mango seed oil, assess its potential
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for cosmetic applications, and measure its
anti-inflammatory effects.

2. Materials and Methods

Sample Collection and Preparation

The mango seed (M. indica L.) was obtained
from Ilorin, Kwara State, Nigeria, during the
fruiting season in February 2022. We sent the
plant sample to the herbarium of the
Department of Plant Biology at the
University of Ilorin in Ilorin, Nigeria, for
standard identification and authentication.
Mr. Bolu Ajayi assessed the sample and

Oil Extraction

The M. indica seed material was finely
ground and then underwent many rounds of
thorough Soxhlet extraction at a temperature
of 60°C using n-hexane. We condensed the

Physicochemical characterization

The oil's physicochemical properties, in-
cluding color, iodine value, and acid value,

GC-MS Analysis

Analyzing the fatty acid content of the trans-
esterified oil was done using an Agilent
Technology 7890A gas chromatograph GC-
FID, which was equipped with a fused silica
capillary column. We determined the fatty
acid profile of the FAMEs by comparing their
MS spectra with data from the National

Formulation of Cream

The cream was formulated using bee wax as
the emulsifier, tocopherols, water, and
glycerine. Bee wax was heated with
tocopherols, water, and glycerine in a beaker
using a hot plate before adding the mango
butter. The experiment was replicated using
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assigned it a voucher specimen number,
UILH|001|969]|2023. Following the veri-
fication process, we removed the outer shell
of the seed material. We then dried the inner
part, known as the endocarp, at room
temperature (26-28°C), crushed it into a
powder, and stored it for future use.

consolidated extract using a vacuum rotary
evaporator at a lower temperature to yield the
oil.

using standard methods and necessary minor
adjustments, were made when needed [2,12].

Institute of Standards and Technology
(NIST, 2008) database. The relative
proportions of the constituent chemicals were
calculated as percentages derived from the
peak regions obtained from the gas
chromatography (GC) analysis, using the
total ion chromatogram (TIC).

varying quantities of mango butter seed oil.
We transferred the concoctions into various
receptacles to solidify and preserve them
(Table 1). The products underwent a stability
test and evaluation for a duration of 70 days.
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Table 1. Formulation of Cream from Mango Seed Oil

Formulations Bee

Water (ml) Tocophenols Glycerine (ml) Mango

Wax (g) Butter

F1 1.0 50 0.2 4.0 1.0

F2 1.0 50 0.2 4.0 2.0

F3 1.0 50 0.2 4.0 3.0

F4 1.0 50 0.2 4.0 4.0

F5 1.0 50 0.2 4.0 50
3. Results and Discussion
The physicochemical characteristics of its use in cream making. The low saponi-
different formulated creams made from fication value can also be attributed to the

Magnifera indica seed butter are shown in
Table 2. As shown 1n the table, the seed has a
moderate oil yield of 14%. The low yield
suggests blending the oil with other oils for
cream production. The low saponification
value of 78 mgKOH/g indicates its low
ability to be used in soap making and justifies

presence of higher molecular weight fatty
acids (this was confirmed in Table 4,
showing the fatty acid composition of the
seed oil). The presence of docasadienoic acid
contributes to the obtained low saponifica-
tion.

Table 2. Physicochemical Properties of Magnifera indica Seed

Parameters Mango butter
Colour Pale Yellow
% Qil Yield 14
Saponification value (MgKOH/qg) 78

Acid value (MgKOH/q) 20.98

lodine value (g of 12/100g) 61.50

Free fatty acid (MgKOH/qg) 10.49
Physical State at room temperature (26-28°C) | Solid

A high iodine value is an indicator of a high
degree of unsaturation. The fact that the oil
shows a low iodine value of 61.50 g of
[/100g was equally confirmed by instru-
mental analysis done using GC-MS, which
confirmed the oil is highly saturated with a
degree of saturation of 54.762% (Table 4).
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The low free fatty acid content of 10.49
mgKOH/g is a good indication of the quality
of the oil and its shelf life [16]. Table 3 shows
the stability test results for the prepared
cream throughout the 70-day evaluation. The
cream consistently displays a smooth texture
and retains its pale-yellow coloration. This
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indicates the cream's stability, which the
natural bioactive components of the seed oil
may contribute to. This demonstrates that

seed oil has good viability as a base oil in
cream production.

Table 3. Cream Stability Test Results

Oil conc.  Production Date Observation Date Texture Color

19 June 12, 2023 14 days Smooth Pale yellow
29 June 12, 2023 28 days Smooth Pale yellow
39 June 12, 2023 42 days Smooth Pale yellow
49 June 12, 2023 56 days Smooth Pale yellow
5¢ June 12, 2023 70 days Smooth Pale yellow

Table 4 gives the fatty acid composition of
the seed oil. Oleic acid accounts for a large
percentage of the seed oil at 35.715%,
followed by palmitic acid (29.365%) and
stearic acid (25.397%). The oil shows a high
degree of saturation (54.762%), which may
explain why it is solid at room temperature
(26-28°C). Oleic acid, which is the most
abundant fatty acid in the seed oil, has been
reported for its ability to enhance smoothness
and softness of the texture as well as maintain
skin moisture [17,18]. The oil may have

consistently demonstrated a smooth texture
throughout the 70-day stability test periods
due to its presence. The ability to prevent the
denaturation of albumin is a good indicator of
anti-inflammatory action. It is a good quality
for a cream to have a mild ability to reduce
inflammation on the skin. The bioactive
principles in seed oil often confer the same
medicinal properties on the products;
research by [15] shows seed oil products
often retain their pharmacologic properties,
hence why the prepared oil was screened for
their anti-inflammatory properties.

Table 4. Chemical Composition GC-MS Analysis of Fatty Acid in Magnifera indica

R.T. (min) Fatty acid Saturations % Composition
18.32 Palmitic acid 16:0 29.365
20.34 Docasadienoic acid  22:2 11.905
20.45 Oleic acid 18:1 35.715
20.82 Stearic acid 18:0 25.397
Total Saturate 54.762
Total Unsaturated 45.238

RT: Retention Time
Table 5 shows the anti-inflammatory

potentials of formulated mangoes seed oil
cream and indomethacin drug wused as
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Standard control. Figure 1 gives a better
graphical illustration of the analysis.
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Figure 1. Percentage of Inhibition

From the results obtained, F2 cream gave the
best ability to reduce skin inflammation when
used as a cream, better than indomethacin
used as the control, while the abilities of F3
and F1 are comparable to indomethacin used

Table 5. Albumin-denaturation Inhibition Activity of Formulated Cream

as the standard. This implies that mango seed
oil works best when incorporated at a ratio of
1-3 g and that the cream has a good viability
as an anti-inflammatory cream.

Conc. F1 F2 F3 F4 F5 MGB INDSTD
u/mL

50 47.02+1.79 66.10£2.02 56.05+0.39 31.14+0.91 34.53+0.69 34.70£0.52 56.15+0.41
100 47.9520.50 67.60+£1.37 58.84+0.54 34.92+0.42 37.21+£0.29 37.99+1.09 62.28+0.39
150 49.59+0.53 68.25+1.62 61.96+0.14 36.39x0.14 42.40+£0.77 42.75x0.57 62.67+0.39
200 51.34+0.39 68.31+0.66 64.81+1.13 39.63+0.11 47.13+0.82 44.99+1.66 67.26£0.81
250 58.51+0.71 69.29+0.74 66.17+2.67 43.08+0.21 46.25+0.14 45.97+1.07 69.56+0.14
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4. Conclusion

Different variety cream blends were
produced and screened from Magnifera
indica L. seed butter for their potential to
reduce skin inflammation when used as body
cream from their albumin-denaturation inhi-
bition activity. When administered as a
cream, F2 cream showed superior efficacy in
reducing skin inflammation compared to the
control, indomethacin. The efficacy of the F3
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