Int. J. Pharm. Sci. Rev. Res., ISSN: 0976 — 044X, 86(4) — April 2026; Article No. 20, Pages: 175-180 DOI: 10.47583/ijpsrr.2026.v86i04.020

Research Article

Formulation and Evaluation of Face Serum using Musa accuminata Peel Extract and

its Anti-aging and Antioxidant Activity

G. Elakkiyamani*
Assistant Professor, PPG College of Pharmacy, Coimbatore — 35, Tamilnadu, India.
*Corresponding author’s E-mail: sreeelakkiyamani202 @gmail.com

Received: 21-01-2026; Revised: 18-03-2026; Accepted: 24-03-2026; Published online: 20-04-2026.

ABSTRACT

Herbal cosmeceuticals, particularly herbal face serums, are designed with a high concentration of active ingredients and a light
molecular structure, enabling enhanced penetration into the deeper layers of the skin. Serums are gaining popularity due to their
multifunctional benefits; for instance, natural antioxidants help prevent premature aging, collagen degradation, and oxidative skin
damage caused by environmental exposure. In this formulation, Musa acuminata was selected for its anti-aging, anti-melanogenic,
skin-brightening, and anti-acne activities, as well as its rich phytochemical composition and favorable biocompatibility for topical use.
The formulation includes: Carbopol: A gelling and thickening agent. Disodium EDTA: A chelating agent. Triethanolamine: A neutralizer.
Glycerin: A humectant to retain skin moisture. Tween 20: A solubilizer and stabilizer. Sodium benzoate: A preservative. Olive oil: An
emollient. Based on the tested parameters, this herbal face serum containing Musa acuminata peel extract is a promising natural

cosmetic product with significant antioxidant and anti-aging potential for advanced skincare.
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INTRODUCTION

erbal cosmeceuticals, particularly herbal face

serums, are gaining popularity due to their

multifunctional benefits. Bioactive plant
constituents exhibit antimicrobial activity against acne-
causing organisms, antioxidant activity that neutralizes free
radicals, and depigmenting effects that reduce
hyperpigmentation and improve skin tone!. Natural
antioxidants help in preventing premature aging, collagen
degradation, and oxidative skin damage caused by
environmental exposure. Additionally, plant- derived
compounds contribute to wound healing, scar reduction,
and enhancement of skin radiance. Hence, development of
standardized and safe herbal topical formulations
represents a promising approach in modern dermatological
and cosmetic science?.

Advantages of Face Serum
The major advantages include:

e Targeted treatment for specific skin concerns.

Lightweight and fast-absorbing texture.
e Intense hydration boost.
e Visibleimprovementin skin texture.
e Anti-aging benefits.
e Enhanced penetration into deeper skin layers.
e Customized solutions for individual skin types.
Disadvantages of Face Serum
Despite their benefits, certain limitations exist:

o Relatively expensive compared to conventional

moisturizers
e May cause irritation or sensitivity in some individuals

e Overuse of multiple serums can overwhelm the skin
barrier

e Certainingredients maytrigger allergic reactions
depending on skin type

e Some formulations are condition-specific and may not
address multiple concerns simultaneously

Mechanism of action

The fundamental prerequisite for a therapeutic response in
transdermal or topical drug delivery systems is drug
permeability across the skin barrier. The skin, particularly
the stratum corneum, acts as a primary barrier limiting the
penetration of exogenous substances?. For a serum to exert
its biological effect, active molecules must traverse multiple
layers of the skin and, in some cases, reach systemic
circulation.

Drug permeation occurs throughthe following pathways:
1. Trans-epidermal Route
This is the principal pathway and includes:

e Intracellular (Transcellular) route: Drug
molecules pass directly through
corneocytes and lipid bilayers.

e Extracellular (Intercellular) route: Drug diffuses
through lipid matrix between skin cells.

2. Trans-appendageal Route

Also known as the shunt pathway, where drugs
penetratethrough:
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e Hairfollicles
e Sebaceous glands
e Sweat glands

Plant Profile

Figure 1: Peeled Banana

Taxonomy
The botanical classification of Musa acuminata is as follows:

e Kingdom: Plantae

e Phylum (Division): Angiosperms

e Class: Monocotyledon (Monocots)

e Order: Zingiberales

e Family: Musaceae

e Genus: Musa

e Species: Musa acuminata
Morphological Characteristics

Banana is a large perennial herbaceous plant characterized
by a prominent underground rhizome from which
numerous adventitious roots arise . The aerial portion
consists of a pseudo stem formed by tightly packed leaf
sheaths rather than a true woody stem. The leaves are
large, oblong, and spirally arranged, with long petioles and
a well-developed midrib. The inflorescence emerges
terminally from the pseudo stem and bears flowers
arranged in clusters known as “hands,” which later develop
into berry-type fruits. The fruit peel is thick and rich in
bioactive phytochemicals, contributing to its
pharmacological importance®.

Extraction preparation of herbal drug extract

Fresh peels were washed thoroughly with distilled water to
remove adhering dust and contaminants. The material was
cut into small pieces to ensure uniform drying and efficient
solvent penetration during extraction. Shade drying was
preferred over direct sunlight to prevent degradation of
thermolabile phytoconstituents. The drying process
continued until constant weight was obtained. The dried
material was pulverized using a mechanical grinder to
obtain a coarse powder. The powder was sieved and stored
in an airtight container to avoid moisture absorption and
oxidation.

Soxhlet Extraction Method

The powdered plant material was subjected to continuous
hot extraction using a Soxhlet apparatus. Ethanol was
selected as the extraction solvent because of its ability to
dissolve both polar and moderately non-polar
phytochemicals and its relatively low toxicity compared to
other organic solvents®. The extraction was carried out for
several cycles until the solvent in the siphon tube became
colorless, indicating complete extraction of soluble
constituents. The obtained extract was filtered and
concentrated using a heating mantle maintained at 40-50°C
to evaporate excess solvent without degrading heat-
sensitive compounds. The concentrated extract was
collected, weighed to determine percentage yield, and
stored in a well-closed container for further formulation
studies.

Formulation of Face Serum:

Composition details of the face cream are provided in
Table 1.

Procedure for Preparation of Herbal Face Serum

1. Required quantity of Carbopol 940 was dispersed in
approximately 80% of purified water containing
disodium EDTA and allowed to hydrate overnight to
ensure complete swelling and uniform dispersion.

2. After complete hydration, triethanolamine was added
slowly with continuous stirring to neutralize the polymer
and obtain desired gel consistency.

3. Glycerin was added as a humectant and mixed
thoroughly.

4. Tween20was incorporatedto facilitate emulsification of
olive oiland rose ail.

5. Olive oil was added slowly with continuous stirring to
obtain a uniformemulsion.

6. Sodium benzoate was dissolved separately in a small
qguantity of water and added to the formulation as a
preservative.

7. Finally, the required concentration of Musa acuminata
peel extract (1%, 2%, or 3%) was incorporated into
respective batches (F1, F2, F3) with gentle stirring until
a homogeneous serum was obtained.

The prepared herbal face serums were transferred into
airtight containers and stored at room temperature for
further evaluation studies.

Evaluation tests for extract qualitative phytochemical
analysis

Preliminary phytochemical screening of the ethanolic peel
extract of Musa acuminata revealed the presence of several
important secondary metabolites. Results are provided in
table 2. The tests confirmed the presence of carbohydrates,
alkaloids, flavonoids, and tannins in the extract. These
phytoconstituents are known for their antioxidant,
antimicrobial, and skin-protective properties, which
support the use of banana peel extract in herbal cosmetic
formulations®?.
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Table 2: Face cream formulations

S.NO Ingredients F1 for 100% F2 for 100% F3 for 100%

1 Water 82 80 75

2 Carbopol 940 0.3 0.3 0.3

3 Triethanolamine 0.1 0.1 0.1

4 Glycerin 7 7 7

5 Disodium EDTA 0.1 0.1 0.1

6 Tween 20

7 Olive oil 8 8 8

8 Sodium benzoate 0.1 0.1 0.1

9 Rose oil 1 1 1

10 Extract 1% 2% 3%

Table 2: Phytochemical constituent result

S.No Phytochemical constituent Test performed Observation Results
1 Carbohydrates Fehling’s Test Brick red precipitate formed Present (+)
2 Alkaloids Mayer’s Test Creamy white precipitate formed = Present (+)
3 Alkaloids Wagner’s test Reddish brown precipitate formed = Present (+)
4 Flavonoids Lead acetatetest = Yellow precipitate Formed Present (+)
5 Tannis Ferricchloride test = Blue- black/greenish black coloration Present (+)

1. Anti-microbial activity

The formulation was free from microbes as they show zone
of inhibition, when they got inoculated in the agar.

Evaluation tests for Herbal Face Serum

1. Organoleptic Evaluation (Colour and Odour)®
Table 2: Organoleptic evaluation
Colour Pale yellow colour
Odour Characteristic odour

2. Determination of pH

The pH of formulation was found to be 6.5-7.5. As the skin
having acidic pH around 4.1-6.7, this range of formulation is
suitable for skin’.

3. Determination of Viscosity

The viscosity of the prepared herbal face serum formulations
was determined using Stoke’s viscometer®.

Table 3: Determination of viscosity

Concentration  Viscosity Values

F1 239.06
F2 287.16
F3 430.75

4. Determination of spreadability®

Table 4: Determination of spreadability

F1  5.635g-cm/sec Good
F2  6.317 g-cm/sec Very good
F3 4.854 g:cm/sec Poor
Figure 3: Zone of inhibition of E.coli
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5. Patch Test (Skin Irritation Test)'

The absence of adverse skin reaction indicates that the
formulated herbal serum is safe for topical application and
non-irritant to the skin.

6. Stability studies®?

The formulation was undertaken stability studies for physical
and chemical changes. No considerable variations in
properties of the formulation were observed.

Tabel 5: Determination Stability studies
Nil
Good

Phase separation

Homogeneity

7. Cyclical temperature test

Table 6: Determination of cyclical temperature test

S.No Parameter Stability
1 Freezer temperature Stable
2 Room temperature Stable

Anti— oxidant test (DPPH Assay)'*
Sample Preparation for DPPH Assay

Prepare Extract Solutions: Dissolve the Musa accuminata
(yellow banana) extract of 1%, 2%, and 3% concentrations in
10 ml of methanol each. Test Tube Setup for Each
Concentration: For each concentration 1%, 2%, and 3%, set
up six test tubes. Add Sample Solution: Into each test tube,
add increasing volumes ofthe sample extract: 2 Opl, 40 ul, 60
ul, 80 wl, 100 pl, and 200 pl respectively. Add methanolto
each test tube to make the total volume exactly 3 ml

Antioxidant Activity - Sample F1

Antioxidant Activity - Sample F2

Addition of DPPH Solution: To each test tube, add 1 mL of
DPPH solution prepared earlier (4 mg DPPH in 100 ml
methanol). Gently mix the solution by tapping or inverting.
Mixwellto ensure uniformdistribution of DPPH and sample®.

Preparation of Controls

Prepare a control solution by mixing 1 mL DPPH solution +
sufficient methanol (up to 3 mL) without sample extract.
Prepare a blank solution using Only methanol (no DPPH or
sample)

Measurement of Absorbance

After sample and control preparations: Incubate the test
tubes in the dark at roomtemperature for 30 minutes.
Measure the absorbance of each sample at 517 nmusing a
UV-Visible spectrophotometer Comparison of antioxidant
activity (DPPH assay) between samples F1, F2, and F3 based
on % inhibition values:

% Inhibition at Different Concentrations:

Table 7: Anti-oxidant activity of F1, F2 And F3

Concentration F1% F2 (%) F3%
10 72.22 69.44 66.66
20 59.72 58.33 61.11
30 51.38 45.83 44.44
40 31.94 34.72 29.16
50 16.66 19.44 15.27

% Inhibition at Different Concentrations

Antioxidant Activity - Sample F3

70

o
S

g
8

% Inhibition

&

9 Inhibition

&

20

604

g

9% Inhibition
&

10 15 20 25 30 35 “ 45 0 10 15 20 25
Concentration (ul)

k]

Concentration (pl}

s 40 45 50 10 15 20 25 30 35 40 a5 50
Concentration (ul)

Figure 4: Anti-oxidant activity of F1, F2 And F3

Antioxidant activity decreases as concentration increases
(for allsamples).

F1 shows the strongest overall antioxidant activity*,
especially at lower concentrations. F2 shows moderate
activity* and performs slightly better at higher
concentrations.

F3 shows comparatively lower activity overall*. Final Ranking
of Overall Antioxidant Strength F1 > F2 > F3. Sample F1

exhibits the highest antioxidant activity among the three
formulations.

Result of combined graph

F1 shows the highest inhibition at 10 pl. At 20 pl, all three
samples are nearly similar. At 30 pl, F1 remains slightly
higher. At 40-50 ul, F2 performs slightly better than F1 and
F3. Overall decreasing trend in % inhibition with increasing
concentration for all samples.
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Combined Antioxidant Activity Comparison (F1, F2, F3)
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Figure 5: Combined Antioxidant activity comparison
(F1,F2,F3)

For DPPH Antioxidant Assay:

The antioxidant activity of formulations F1, F2, and F3 was
evaluated using the DPPH radical scavenging assay. All three
samples exhibited concentration-dependent radical
scavenging activity. The percentage inhibition decreased
progressively with increasing concentration, indicating
variation in antioxidant response across the tested range
(10-50 pl). At lower concentration (10 pl), formulation F1
showed the highest percentage inhibition (72.22%),
followed by F2 (69.44%) and F3 (66.66%). However, ICso
values, calculated by linear interpolation, provided a more
reliable measure of antioxidant potency. The ICso values
were found to be 30.71 pl for F1, 26.66 ul for F2, and 26.66
ul for F3. Since lower 1Cso values indicate higher antioxidant
potential, formulations F2 and F3 demonstrated
comparatively stronger free radical scavenging activity than
F1.

Overall, based on ICso comparison, the antioxidant potency
of the formulations can be ranked as: F2 = F3 > F1. These
results suggest that formulations F2 and F3 possess better
DPPH radical scavenging efficiency and may serve as more
effective antioxidant formulations compared to F1%.

Anti — aging test

The inhibition of collagenase was determined by a slightly
modified method of Barrantes & Guinea (2003).

Table 8: Anti-Aging test for Sample F1 and F2

Concentration % Inhibition
(ng/ml)

Standard Sample (F1) Sample (F2)
20 13.38 £0.25 0.3+0.15 1.24 +£0.15
40 39.16 £+ 0.91 1.38 £0.25 9.23+0.25
60 55.36 +0.33  12.35+0.71  24.44+0.71
80 73.38 £0.27  29.83+0.01  38.77 £0.01
100 99.12 +1.44  41.34+05 52.34 £0.5

These results suggest that formulations F2 possess better
Anti-Aging activity compared to F1.

First, 25 uLof 0.5 mM tricine buffer (with 10 mM CaCl2 and
400 mM NaCl) was added to each well of the 96-well plate,
25 uL of a sample with various concentrations and 25 uL of
collagenase (0.8 U/mL) were added, followed by incubation

at 37°C for 20 min. After 25 uL FALGPA (2 mM) was added,
the change in OD at 345 nm was measured. EGCG was used
as a positive control and 50 mM tricine buffer was used as
a negative control. Collagenase inhibitory activity was
calculated as follows. Inhibition of collagenase (%) = [(OD
control-0D sample)/ (OD control)] x1008

Combined Anti-Aging Activity of F1 and F2 Samples
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Figure 6: Combined Anti-Aging Activity of F1 and F2 Sample
DISCUSSION

The present study was carried out to formulate and evaluate
a herbal face serum containing Musa acuminata peel extract
dueto its rich phytochemical composition and potential skin
benefits. Preliminary qualitative phytochemical screening
confirmed the presence of important secondary
metabolites such as carbohydrates, alkaloids, flavonoids,
and tannins, which are known to possess antioxidant,
antimicrobial, and anti-aging properties. The herbal extract
was prepared using Soxhlet extraction with ethanol as
solvent to ensure efficient extraction of bioactive
compounds. The prepared formulations (F1, F2, and F3)
were evaluated for various physicochemical parameters.
Organoleptic evaluation showed that the serum possessed
a pale yellow colour with a characteristic odour, indicating
the presence of natural constituents. The pH of the
formulations was found to be within the range of 6.5-7.5,
which is suitable for topical application on skin. Viscosity
measurements showed values of 239.06 cP for F1, 287.16
cP for F2, and 430.75 cP for F3, indicating appropriate
consistency for serum application. Patch test results
revealed no irritation, redness, or allergic reaction,
confirming that the formulation is safe for skin use. Stability
studies demonstrated good homogeneity with no phase
separation, indicating good physical stability of the
formulation. The cyclical temperature test also confirmed
that the formulation remained stable under varying
temperature conditions. Antioxidant activity results showed
that formulations F2 and F3 exhibited higher activity
compared to F1, while anti-aging evaluation indicated that
F3 showed the most significant effect among the three
formulations. The improved activity of F3 may be attributed
to the higher concentration of Musa acuminata peel extract,
which contains bioactive compounds such as phenols and
flavonoids that help protect the skin from oxidative stress
and aging. Therefore, the results suggest that the developed
herbal face serum, particularly formulation F3, possesses
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promising antioxidant and anti- aging potential and can be
considered a suitable natural cosmetic formulation.

CONCLUSION

The present study successfully formulated and evaluated a
herbal face serum containing Musa acuminata peel extract.
The phytochemical screening of the ethanolic extract
confirmed the presence of important bioactive compounds
such as carbohydrates, alkaloids, flavonoids, and tannins,
which are responsible for antioxidant and skin-protective
activities. The prepared formulations (F1, F2, and F3) were
evaluated for physicochemical parameters including colour,
odour, pH, viscosity, spreadability, patch test, and stability
studies. The serum showed a pale yellow colour with a
characteristic odour and a pH range of 6.5-7.5, which is
suitable for topical application. Viscosity values indicated
good consistency and ease of application. The patch test
confirmed that the formulation was non-irritant and safe for
skin use. Stability studies showed good homogeneity with
no phase separation and the formulation remained stable
under cyclical temperature conditions. Among the three
formulations, F2 showed better antioxidant and anti- aging
activity compared to F1 and F3. Therefore, the developed
herbal face serum containing Musa acuminata peel extract
can be considered a promising natural cosmetic product
with potential antioxidant and anti-aging benefits for skin
care.
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