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Abstract

Objective: The current study aimed to provide preliminary insights into potential bi-
opharmaceutical applications of Carica papaya seed extract by evaluating its phyto-
chemical and biological profiles. Furthermore, the study aimed to develop a stable
oil-in-water (O/W) emulsion for the effective delivery of antioxidant-rich biologicals
for cosmetic purposes.

Methods: The hydroethanolic (ethanol 80%: 20% water) extract of C. papaya seeds
was prepared via maceration technique. The chemical composition was carried out
through preliminary phytochemical screening and estimation of total phenolic con-
tents (TPC) and total flavonoid contents (TFC). The biological profile of the extract
was explored using various in-vitro antioxidant methods. The homogenization pro-
cedure was used to create a cream of O/W and various tests were applied to assess
the stability of the emulsion. By keeping the emulsion at different storage conditions
(8+0.5°C, 25+0.5°C, 40+0.5°C, and 40+0.5°C+75% relative humidity [RH]) for a
period of 28days), the physical stability parameters of the emulsion, including pH,
viscosity, centrifugation, phase separation, and conductivity, as well as rheological pa-
rameters and organoleptic parameters (odor, color, liquefaction, and creaming), were
assessed.

Results: The preliminary phytochemical screening assay revealed the presence of var-
ious plant secondary metabolites including alkaloids, phenolics, flavonoids, tannins,
saponins, and quinones. The extract was found to be rich in TPC and TFC. The in vitro
antioxidant study gave maximum activity in the DPPH method. The plant extract con-
taining cosmetic cream exhibited remarkable stability during the entire research. Data
gathered indicated that no phase separation or liquefaction was seen after the experi-
mental period. Throughout the experimental period, a small variation in the pH and

conductivity values of the base and formulation was seen.
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1 | INTRODUCTION

The bases for skincare formulations for both healthy and diseased
skin are a variety of cosmetic emulsions. These cosmetics are in the
form of a cream, lotion, body milk, or occasionally even as fluid for
normal, dry, or oily skin.X® Emulsions are typically used as cosmetic
formulations due to their high ability of skin penetration, easy wash
off, and variable viscosity.* Various pharmaceutical preparations
used in the management of chronic skin diseases are formulated as
emulsion systems.>”’

A thermodynamically unstable system known as an emulsion
consists of two immiscible liquid phases, one of which is dispersed
as a globule in the other liquid phase or as a continuous phase.®?
The introduction of an emulsifying agent can stabilize the entire
system.m’11 Emulsions consist of a dispersed system in which the
internal phase is dispersed homogenously in the external phase
in the form of small droplets and the whole system maintains its
integrity with the aid of an emulsifying agent.*? Emulsions can
separate into two distinct phases and are thermodynamically
unstable. Numerous processes, such as sedimentation, floccula-
tion, creaming, phase inversion, or coalescence, would cause the
system to become unstable.'® Emulsions have been evaluated for
their comprehensive rheological parameters. Depending on their
rendered use, their rheology and stability are diverse widely. Thus
pharmaceutical industries need a better understanding of the
aspects which affect the rheological parameters and stability of
their cosmetic products in order to maintain their desired physical
characteristics.™

Papaya, scientifically known as Carica papaya and belonging
to the Caricaceae family, is a unique fruit within its family, exhib-
iting characteristics of the lactiferous group of plants. This lush,
herbaceous plant is self-supporting, reproducing through self-pol-
lination and displaying hermaphroditic, male, or female traits.1>18
C. papaya thrives in tropical and subtropical zones, flourishing in
temperatures ranging from 21 to 33°C. It is cultivated extensively
in almost every country in Central and South America's tropical re-
gions. Furthermore, it flourishes in excellent growing regions such
as Sri Lanka, India, tropical Africa, and the Antilles.” Its leaves, fruit,
shoots, flowers, roots, latex, seeds, and bark are employed to control
and treat a diverse array of diseases. Rich in essential minerals such
as calcium, potassium, magnesium, and iron, C. papaya also serves

Conclusion: The findings suggest that the seed extract of C. papaya is a rich source
of polyphenols with antioxidant potential and can be a promising alternative for the
treatment of various ailments. The stability of emulsion paves the way for its utiliza-

tion as a carrier for the delivery of 3% C. papaya seed extract and applications in

antioxidant activity, Carica papaya seed, pharmaceutical emulsion, phytochemical analysis,

as a robust source of vitamins, including vitamin A, B, and c.2021

Unripe papaya extract contains a range of bioactive compounds,
including steroids, carbohydrates, terpenoids, saponins, flavonoids,
glycosides, and alkaloids. Leveraging these components, papaya is
employed in the treatment of ailments such as dengue fever, cancer,
malaria, heart conditions, gastrointestinal disorders, asthma, rheu-
matoid arthritis, and osteoarthritis.??%°

The phytochemical analysis of C. papaya seed extract and
variations in physical and organoleptic parameters, such as color,
liquefaction, odor, pH, conductivity, phase separation, viscosity,
centrifugation, and cream in a cosmetic emulsion loaded with C. pa-
paya seed extract, are described in the current study.

2 | MATERIALS AND METHODS
2.1 | Drugs and chemicals

The polyglyceryl-3 Methylglucose distearate (Tego Care 450) was
purchased from the German company Evonik Goldschmidt. 2, 2-di-
phenyl-1-picrylhydrazyl DPPH was acquired from Sigma Aldrich in
Germany, and liquid paraffin and cetostearyl alcohol were obtained
from the Merck.

2.2 | Plant material collection and authentication

Papaya seeds of the Carica variety were gathered and seeds of C.
papaya were dried under shade until a constant weight was obtained
and then crushed in a grinder. The sample's coarse powder was
maintained in an airtight container and kept in a cool, dry location

for future use.

2.3 | Preparation of extract

A weighing scale was used to precisely measure 50g of finely
ground plant material, which was then carefully transferred to
a beaker holding 500 mL of the solvent mixer, an 80% hydro-al-
coholic solution. The pharmaceutical lab's beaker was wrapped
in aluminum foil and left at room temperature for 3days. The
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extracted residue was removed using a method of filtration
through several layers of muslin cloth to produce a coarse filtrate
which was then processed three times through Whatman filter
paper (No.1) to produce a filtrate that was particle free. When the
solvent had been concentrated to one-third of the final volume,
it was evacuated under vacuum at 40°C and 90rpm. For upcom-
ing analysis and/or characterization, a highly concentrated extract
of C. papaya seeds was collected using a rotary evaporator and

stored in a refrigerator at 40C.%*

2.4 | Phytochemical profiling
2.4.1 | Qualitative phytochemical screening

To analyze bioactive components such as alkaloids, glycosides, fla-
vonoids, phenolics, saponins, tannins, quinones, reducing sugars,
proteins, and terpenoids, C. papaya seed extract was employed.?®

Alkaloid test
To detect the presence of alkaloids, 1 mL of Mayer's reagent was

added to 1 mL of extract, followed by a few drops of iodine solution.

Glycosides test

Ten milliliters of H,SO, (50%) were mixed with 1mL of C. papaya
extract. After 15min of heating, Fehling solution (10mL) was added
and the mixture was boiled. Glycosides are present when a brick-red

precipitate forms.

Flavonoid test
In a test tube with a magnesium ribbon piece inserted, 4 mg of the
extract was ingested. Concentrated HCl was gradually introduced to
the test tube. Flavonoids are present when the color changes from
orange to red, and flavones are present when the color changes from
red to crimson.

Terpenoids test

One milliliters of concentrated H,SO, was added to 1mL of ex-
tract, which was then given a water bath to incubate for 2-4 min.
The presence of terpenoids is indicated by the presence of a gray
tint.

Test for sugars

It was decided to take 1mL of the extract and mix it with 1mL of
Benedict's solution. For 3-4 min, the sample was allowed to incubate
in the water bath. The presence of reducing sugars is indicated by
the appearance of an orange, blue, or green hue.

Quinones test
In 1mL of extract, a few drops of NaOH were added, and the solu-
tion was neutralized by adding a few drops of HCI. Sample discolora-

tion shows the presence of quinones.

Journal of
Cosmetic Dermatology

Saponin test

A test tube was filled with 0.5g of powdered C. papaya seeds, 5mL
of distilled water, and was violently shaken. The presence of sapo-
nins was indicated by a persistent froth development that persisted
for 15 min.

Tannins test
A small amount of 2% FeCl, was added to 1mL of the extract.

Tanning results in the formation of black, green, or blue colors.

Protein test
A few drops of concentrated nitric acid were added to 1 mL of ex-

tract. The presence of proteins is shown by the color yellow.

2.4.2 | Quantitative estimation of
polyphenolic contents

Total Phenolic contents (TPC) determination

After some minor alterations, the 96-well microplate method which
is based on the Folin-Ciocalteu method was used to determine the
total phenolic content (TPC) of C. papayas. To complete the reaction,
10mL of 10% Folin-Ciocalteu reagent (FCR) was added to 100 mL of
plant extract (1 mg/mL), which was then given a 90mL addition of
15% Na,CO; solution. After 60min at room temperature, the solu-
tion was tested for TPC at 765nm using an automatic microplate
absorbance reader. All the measurements were taken in triplicate.
A calibration line was generated by using different dilutions (10-
100pg/mL) of gallic acid. Total phenolic contents were calculated
by using a calibration curve which was reported as mgGAE/gram of
the plant extract.

Determination of total flavonoid content (TFC)

Utilizing an aluminum chloride colorimetric technique as reported
by Sembiring et al., with slight modifications, the total flavonoid
contents (TFC) of the extract were quantified (Sembiring et al.).?®
To generate a calibration curve various concentrations (10-100 pg/
mL) of quercetin were prepared by using absolute methanol. One
hundred microliters of crude plant extract was mixed with 25puL
solution of 10% sodium nitrite in the well plate 10 uL of solution
were added after the mixture was left at room temperature for
5min to finish the reaction. The mixture above received 10% AICl,
and was once more left at room temperature for 5min. Following
this, 30 mL of methanol was used to dilute 35pL of 1M NaOH
(4%) before being added. At room temperature, all reagents were
combined and kept in the dark for roughly 30min. The sample's
absorbance was determined at 510 nm using an automated micro-
plate absorbance reader. The calibration curve was generated by
using standard quercetin. Total flavonoid contents were meas-
ured by calibration line which was reported as equivalents of mg
quercetin (QE)/g of crude extract. All measurements were taken

in triplicate.
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2.5 | Determination of antioxidant potential

To examine the test extracts' capacity to scavenge free radicals, 2,
2-diphenyl 1-picrylhydrazyl (DPPH) radicals were reduced. By com-
bining 24 mg of precisely weighed DPPH (the reagent) with 100 mL
of methanol solution, a stock solution was created and placed in
the freezer. Appropriate controls were maintained. Absorbance
was maintained in the range (1-1.1 or 0.9-1.1) at the wavelength
of 517 nm. Ten microliters of selected plant extract (5mg/mL) was
added in 90puL of absorbance-maintained solution. After 30min,
517 nm absorbance was measured against a control solution. As a
benchmark, ascorbic acid (50 mg/mL) was employed. Increased scav-
enging activity is indicated by the decline in absorbance. According
to Equation (1), the activity is expressed as a percentage of DPPH
radical scavenging. Triplicate measurements of DPPH radical scav-

enging activity were made.

(abs. of control) — (abs. of test sample)
abs. of control

% inhibition = x 100, (1)
where abs. of control means the absorbance of blank and abs. of test

sample means activity in the presence of plant extract.

2.6 | Formulation development
2.6.1 | Ingredients of formulation

Cream of O/W was formulated by using the method of homogeni-
zation. An emulsion stabilized by 5% polyglyceryl-3 Methylglucose
Distearate (TEGO® Care 450). The stable formulation consists of 3% of
C. papaya seed extract, 3% of cetostearyl alcohol, 8% paraffin oil, and
81% distilled water. The same components and procedure were used

to produce the base but without the soybean seed extract (Table 1).

2.6.2 | Preparation of formulation

The homogenization procedure was used to create a cream of O/W.
The cream was prepared using two distinct phases: an oily phase and
an aqueous phase. The oily phase was added to the aqueous phase
to create an oil-in-water emulsion. The oily phase, which was heated
to a temperature of 80+0.5°C, contained paraffin oil, Tagore, and
cetostearyl alcohol. The C. papaya seed extract was then added to
the water-based aqueous phase, which had also been heated to the
same temperature at the same time. Following that, the oily phase
was gradually injected into the aqueous phase while being imme-
diately stirred in a homogenizer for up to 10-15min at 2000rpm.

The homogenizer speed was then decreased to 1500rpm for 5min
after the cream had progressively cooled. To obtain a uniform cream
the stirring was continued at a reduced speed of 1200rpm and the
temperature of the formed cream become equal to the temperature
of the room. The same procedure was applied for the preparation of
the base.?

2.7 | Stability studies
2.71 | Physical stability tests

For the length of the investigation, which lasted 28 days, the emul-
sions were stored at four distinct temperatures and relative humidity
levels; 8+0.5°C, 25+0.5°C, 40+0.5°C, and 40+ 0.5°C. Throughout
the 28-day study period, physical emulsion properties such as color,
creaming, liquefaction, centrifugation, conductivity, rheology, and
pH were noted at various intervals of time.

2.7.2 | Determination of type of emulsion

By diluting the emulsion with water and oil separately, the type of
emulsion was determined.

2.7.3 | Centrifugation test

After preparation, centrifugal tests for emulsions were conducted.
Centrifugal tests for emulsions were conducted again after 24h,
48h, 72h, 7days, 14days, 21days, and 28days of preparation. The
centrifugal tests were carried out using centrifugal tubes and 5g of
the sample at 25°C and 5000 rpm for 5min.

2.74 | pH determination

A digital pH meter was used to measure the pH of freshly made
emulsions and emulsions stored at various temperatures (8°C, 25°C,
40°C, and 40°C+75% RH) over periods of zero, 24h, 48h, 72h,
7 days, 14 days, 21 days, and 28days.

2.7.5 | Electrical conductivity determination

Using a digital conductivity meter, conductivity tests were carried
out on the prepared emulsion as well as on samples stored under

TABLE 1 Composition of base and

Paraffin Tago C. papaya seed Cetostearyl Distilled formulation
Cosmetic emulsion oil (%) care (%) extract (%) alcohol (%) water (%) ’
Base 8 5 0 3 g.s. 100
Formulation 8 5 3 3 g.s. 100
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various conditions. Conductivity tests were performed again on the
emulsions 24 h, 48h, 72h, 7 days, 14 days, 21 days, and 28 days after

initial preparation.

2.8 | Rheological parameters

The base and formulations' viscosity parameters were measured (in
triplicate) using a programmable Brookfield rheometer and spindle
number CP41 at 25°C. Version 2.6 of Rheocalc was utilized as a sup-
port tool. Freshly made (zero time) creams and all those placed at
different temperatures, including 8°C, 25°C, 40°C, and 40°C+75%
RH, were subjected to rheological tests. The viscosity of all emulsion
samples (0.5+0.1g) was measured after time intervals of zero, 24 h,
48h, 72h, 7days, 14 days, 21 days, and 28days at a spindle speed of
10-28rpm.

2.9 | Statistical analysis

Using SPSS version 20.0, values obtained at various concentrations
were examined. Two-way ANOVA was used to determine the impor-
tance of variation at various time intervals. For each mean value, the
standard error of the mean was determined.

3 | RESULTS AND DISCUSSION
3.1 | Phytochemical composition

The extract of C. papaya subjected to phytochemical composition
through polyphenolic quantification assays and preliminary phyto-
chemical screening. Table 2 displays the findings from the papaya
seed extract's phytochemical screening. According to the current re-
search, the ethanolic extract lacks saponins and flavonoids whereas
the botanical extract contains alkaloids, glycosides, terpenoids, re-
ducing sugars, quinones, proteins, and tannins. The pharmacological
properties of C. papaya are because of the various phytochemical

constituents presentin it.

TABLE 2 Phytochemical analysis of C. papaya seed extract.

Test Observation Inference
Alkaloids The appearance of yellow color

Glycosides Formation of brick red precipitate

Flavonoids No color change from red to crimson -
Terpenoids The appearance of a grayish color

Carbohydrates  The appearance of green color

Quinones Discoloration of test solution

Saponins Froth formation -

Tannins The appearance of black-green color

Proteins The appearance of yellow color

Journal of
Cosmetic Dermatology

The therapeutic and restorative effects of botanical extracts are
strongly tied to their phytochemical components, which can be di-
vided into many broad categories, including saponins, alkaloids, tan-
nins, terpenoids, reducing sugars, phenols, proteins, and quinones.27
The total phenolic and flavonoid contents of C. papaya seed extract
were 62.35mg GAE/g and 10.5mg QE/g, respectively. Phenolics
or polyphenols are present in every medicinal plant and its prod-
ucts and are secondary metabolites.?® Tannin-rich plants are used
in phytotherapy to treat non-specific diarrhea, mild skin injuries,
and mouth- and throat inflammations.?’ Additionally, saponins have
expectorant action via activating an upper Gl tract reflex.2>% This
study explained that various medicinal plants containing alkaloids
are used in several drugs because of their pharmacological actions
however higher doses might be toxic. Plants rich in terpenoids have
anti-fungal, antimicrobial, anti-spasmodic, antibacterial, and anti-al-
lergic properties. Terpene-rich plants may be used to treat and pre-
vent a variety of illnesses, including cancer.*? Flavonoids are used
in the treatment of all types of miscarriages because of their ability
to prevent platelet aggregation (platelet stickiness).*® Flavonoids an-
ti-inflammatory properties help thin the blood and block the clotting
pathway.30

3.2 | Antioxidant activity

Ascorbic acid (vitamin C) was utilized as a standard in the DPPH
method to assess the antioxidant activity of medicinal plant ex-
tracts. To test the ability of extracts and their constituents to
scavenge free radicals, a commonly used straightforward ap-
proach is used.®* DPPH measurements of the botanical extract
(3% of C. papaya seeds) revealed an antioxidant activity of 82.7%.
Several bioactive substances, such as phenolic compounds, flavo-
noids, and isoflavonoids, are present in C. papaya. Phenolic me-
tabolites contribute significantly to the antioxidant activity of C.
papaya.>® Phenolic compounds can scavenge radicals by giving hy-
drogen atoms to them resulting in the breakage of the lipid oxida-
tion chain reaction. Thus phenolic compounds are responsible for

antioxidant activity.3¢

3.3 | Stability studies
3.3.1 | Physical stability and organoleptic evaluation

Tables 3 and 4 displays the organoleptic evaluation of an O/W bases
and formulation.

Color

The formulation was off-white in color and the freshly made base
was white. After the entire trial period of 28days at varied tem-
peratures, there was no change seen in the color of either the base
or the formulation. The presence of polyphenols prevents micro-
bial attack, which frequently results in color change as a result of
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TABLE 3 Organoleptic evaluation of base at different time intervals.

Color Odor Liquefaction Phase separation
Time A B © D A B © D A B C D A B C D
Oh White White White White - - - - - - - - - - - -
24h White White White White = - - = = = = - - = = =
48h White White White White - - - - - - - - - - - -
72h White White White White = = = - - = = = - - = =
7 days White White White White - - - - - - - - - - - -
14 days White White White White - - - - - - - - - - - -
21days White White White White - - - - - - - - - - - -
28days White White White White - - - - - - - - - - - -

Note: -, no change; +, slight change; A, 8°C; B, 25°C; C, 40°C; D, 40°C+75% RH.

TABLE 4 Organoleptic evaluation of formulation at different time intervals.

Color Odor liquefaction Phase separation
Time A B © D A B C D A B © D A B © D
Oh ow ow ow ow - - - - - - - - - - - -
24h ow ow ow ow = = = = = = = = = = = =
48h ow ow ow ow - - - - - - - - - - - -
72h ow ow ow ow = = = = = = = = = = = =
7 days ow ow ow ow - - - - - - - - - - - -
14 days ow ow ow ow = = = = = = = = = = = =

21days ow ow ow ow - -
28days ow ow ow ow - -

Note: -, no change; +, slight change; A, 8°C; B, 25°C; C, 40°C; D, 40°C +75% RH; O.W, off-white.

microbial growth destroying formulation components.>” A greater
temperature's ability to separate the oily phase may also cause a

color change.38

Odor

There was no smelly odorin the base and formulation when stored for
a period of 28days at various conditions of storage. Microorganisms
are responsible for the smelly odor in the emulsion. Microorganisms
spoil the formulation and cause a smelly odor. in most cases fungus
is responsible for spoilage of creams. Candida species are dominant
to spoil the creams.®’

Liquefaction

No liquefaction was noticed in any of the formulations retained
for the course of the 28-day study period at 8°C, 25°C, 40°C, or
40°C+75% RH. Due to the high temperature, liquefaction occurs.
As reported the viscosity decreases as the temperature increases
resulting in liquefaction.*®

Phase separation
Throughout the 28-day testing period, no phase separation was seen

in the base or formulation stored at different temperatures (8°C, 25°C,

40°C, and 40°C+75% RH). Under the influence of gravity, the density
difference between the two phases causes creaming and sedimenta-
tion which results in phase separation. By using proper homogeniza-

tion (decreasing the globule size) this drawback can be controlled.**

Centrifugation

To assess the physical stability of semisolid formulations held at
various temperatures, centrifugation testing is typically utilized.*?
For samples which were stored under various storage conditions at
elevated temperatures, such as 8°C, 25°C, 40°C, and 40°C+75%
RH, centrifugation tests were conducted. After completing a cen-
trifugation test for 10min at 5000rpm, there was no phase separa-
tion visible, demonstrating that the formulations were stable at all

temperatures.

pH evaluation

Any cosmetic product's stability and effectiveness can be evaluated
using the key parameter of pH.*® Human skin has a pH range of 4.5-
6.0, with an average pH of 5.5. As a result, the pH of compositions
meant for human skin application should fall within this range.**
Freshly made base and formulation with an extract from C. papaya

seeds have pH values of 5.98 and 5.61, respectively, which are in the
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same range as skin pH. For a period of 28days, the pH values of the
base stored at several temperatures, including 8°C, 25°C, 40°C, and
40°C+75% RH, decreased constantly (Table 5). Base pH values at
8°C, 25°C, 40°C, and 40°C+75% RH decreased from 5.98 to 5.2,
5.37, 5.39, and 5.44, respectively, after the study period. While the
pH of the formulation decreased from 5.61 to 5.28, 5.26, 5.25, and
5.19, respectively, at 8°C, 25°C, 40°C, and 40°C+75% RH (Table 6).
It was determined that the change in pH of various base and for-
mulation samples was significant at various time intervals and tem-
peratures by utilizing a two-way ANOVA test with a 5% threshold of
significance. For the duration of the 28-day testing period, a minor
but consistent decline in the pH values of the base and formulation
was seen. It was determined that the pH values of base and formu-
lation changed significantly throughout the study period, and that
variation in the pH values under various storage circumstances may
have been caused by paraffin oil oxidation.*> The use of paraffin oil
in the formulation runs the risk of oxidation, which produces or-
ganic acids and aldehydes and lowers pH levels.*® Additionally, it has
been suggested that pH lowering may be caused by the breakdown
of any chemical into its metabolites over time and at an increased

temperature.38

Electrical conductivity

Conductivity is a crucial factor to consider when evaluating a cos-
metic product's durability. The proportion of water grows in the
lower part of the emulsion due to creaming, while the proportion
of oil rises in the higher section due to the increase in oil propor-

tion. Because water makes up their continuous phase, water in

TABLE 5 pH of base and storage
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oil emulsions transmit electricity well, whereas oil in water emul-
sions does not because oil makes up their continuous phase.*’

Freshly made base and formulation had conductivity values of
65.34 and 76.43, respectively. The conductivity values of the base
showed a small decrease. The observed conductivity values of the
base held at various accelerated temperatures (8°C, 25°C, 40°C, and
40°C+75% RH) were 59.21, 58.24, 57.92, and 56.36, respectively, at
the end of the study period of 28days (Table 7). While the formula-
tion's conductivity value indicates a small increase during the course
of the trial. Conductivity values of the formulation at various storage
conditions (8°C, 25°C, 40°C, and 40°C+75% RH) were found to be
87.28, 88.64, 90.17, and 93.62, respectively, after the investigation
(Table 8).

The change in electrical conductivity is significant at various
levels of time and temperature, according to a two-way analysis of
variance (ANOVA) study with a 5% level of significance. Previous
research has shown that the clustering of cream droplets and the
migration of charged particles within aggregates are responsible
for the increase in conductivity values.*® Another study demon-
strates that when compared to formulations that aren't loaded
with drugs, drug-laden formulations have greater conductivity

values.*

Rheological analysis

Rheology is an important tool to interpret the viscosity charac-
terization and flow properties of a formulation. Better results of
a formulation for viscosity give a sign for better spreadability of a

formulation. Cosmetic products vary regarding their rheological

conditions at 25°C, 40°C, and 40°C+75% M€ 8¢ zC 40%¢ 40°C+75% RH

RH. Fresh 05.98+0.02 05.98+0.03 05.98+0.01 05.98+0.02
24h 05.85+0.01 05.89+0.01 05.87+0.03 05.88+0.01
48h 05.71+0.05 05.8+0.02 05.78+0.06 05.81+0.03
72h 05.62+0.02 05.75+0.02 05.69+0.02 05.76 +0.05
7 days 05.52+0.01 05.64+0.01 05.62+0.01 05.69+0.02
14 days 05.4+0.02 05.56+0.04 05.52+0.04 05.63+0.03
21days 05.29+0.04 05.48+0.05 05.44+0.04 05.53+0.01
28days 05.2+0.02 05.37+0.02 05.39+0.05 05.44+0.03

TABLE H val f formulation

various stf;rapge csnudei’:ignsc;t 8l‘J’Ca,t205°Zt, Time 8c 2>°¢ 40°c SSe

40°C and 40°C+75% RH. Fresh 05.61+0.02 05.61+0.03 05.61+0.01 05.61+0.03
24h 05.54+0.01 05.56+0.02 05.55+0.02 05.55+0.07
48h 05.48+0.02 05.51+0.02 05.53+0.06 05.48+0.02
72h 05.44+0.03 05.45+0.01 05.48+0.02 05.4+0.04
7 days 05.4+0.04 05.39+0.04 05.43+0.01 05.33+0.01
14 days 05.36+0.01 05.35+0.03 05.39+0.05 05.27+0.02
21days 05.31+0.02 05.3+0.02 05.33+0.02 05.23+0.05
28days 05.28+0.03 05.26+0.04 05.25+0.01 05.19+0.01
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Time 8°C 25°C 40°C

Fresh 65.34+0.05 65.34+0.02 65.34+0.02
24h 64.25+0.01 64.87+0.01 64.92+0.02
48h 63.45+0.03 64.11+0.03 64.22+0.01
72h 62.76+0.02 63.48+0.02 63.56+0.02
7 days 62.15+0.01 62.59+0.01 62.67+0.03
14 days 61.16+0.03 61.37+0.04 61.49+0.05
21days 60.22+0.02 59.93+0.06 58.82+0.03
28days 59.21+0.06 58.24+0.01 57.92+0.02
Time 8°C 25°C 40°C

Fresh 76.43+0.02 76.43+0.04 76.43+0.01
24h 77.74+0.04 77.85+0.02 77.93+0.04
48h 78.45+0.03 78.79£0.02 79.35+0.01
72h 79.98+0.01 80.31+0.01 81.73+0.05
7 days 82.65+0.02 82.19+0.02 83.94+0.02
14 days 84.34+0.05 84.63+0.03 85.66+0.02
21days 85.57+0.04 86.47+0.05 88.72+0.05
28days 87.28+0.02 88.64+0.02 90.17+0.03

analysis due to their components. Rheology study helps in the
characterization of cream by describing any change in the formu-
lation which is induced by temperature, time, and shared stress
to predict the stability of the formulation. Rheological behav-
ior of formulations influenced by phospholipids, polymers, and
surfactants.”®

The rheogram of share rate versus viscosity was plotted for
the base at 24 h (Figure 1) and formulation at 24 h (Figure 2) and
the rheogram of base at Day 28 (Figure 3) and formulation at Day
28 (Figure 4) at various conditions of storage 8°C, 25°C, 40°C,
and 40°C+75% RH. Rheogram represents that by increasing the
share rate, the viscosity decreases. An inverse correlation be-
tween share stress and viscosity is seen as a result of the share
rate. The creation of aggregates in the formulation, when there
was no tension applied, is the reason for the inverse relationship
between viscosity and shared stress, which leads to a drop in vis-
cosity when stress is introduced. Systems used for share thinning
are non-Newtonian systems.’* Power law was applied to analyze
the programs. The values of the flow index indicate that emulsion
acts as a non-Newtonian fluid. A marked non-Newtonian behav-
ior was observed in emulsions containing different plant extracts,
most vegetables, paste and fruits are pseudoplastic and their flow

index behavior varies between 0 and 1.2

All emulsions' rheograms
displayed non-Newtonian behavior and pleasant rheological char-
acteristics, with flow indices of under 1. Emulsions with pseudo-
plastic behavior produce a coherent coating on the skin, and this
property of the emulsion is very helpful for improving the forti-
fication of the skin's surface with phenolic antioxidants. When

shear stress was applied, viscosity changes were seen. Viscosities

TABLE 7 Conductivity of base at
various storage conditions 8°C, 25°C,
40°C and 40°C+75% RH.

40°C+75% RH

65.34+0.03
64.47+0.06
63.24+0.02
62.57+0.04
60.89+0.02
59.73+0.01
58.22+0.05
56.36+0.03

TABLE 8 Conductivity of formulation
at various storage conditions 8°C, 25°C,
40°C and 40°C+75% RH.

40°C+75% RH

76.43+0.03
78.04+0.02
80.27+0.04
82.46+0.05
85.81+0.02
88.69+0.03
91.55+0.04
93.62+0.02
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FIGURE 1 Rheogram of the base at 24h.
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FIGURE 2 Rheogram of formulation at 24 h.

were observed to fall in tandem with rising share rates. Higher
temperatures that is, 40°C and 40°C +75% RH are also responsi-
ble to decrease the viscosity. By increasing the temperature, vis-
cosity decreases. By increasing the temperature, flow properties
of molecules increases among the interface which indicated a de-

crease in the viscosity.’
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FIGURE 3 Rheogram of the base at Day 28.
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FIGURE 4 Rheogram of formulation at Day 28.

4 | CONCLUSION

The findings of the current investigation demonstrated that the
presence of a significant amount of phenolic chemicals in the pa-
paya seed ethanolic extract resulted in excellent antioxidant activ-
ity. The hydroxyl group found in phenolic compounds may be the
cause of the extract's antioxidant effect. 3% C. papaya seed extract
demonstrated great pharmaceutical stability and outstanding physi-
cal features when loaded in an oil-in-water emulsion, providing a
special delivery method for a range of cutaneous issues. To evalu-
ate the emulsion in the commercial market, in vivo research should
be conducted on the skin of human test subjects using non-invasive
biophysical methods.

AUTHOR CONTRIBUTIONS

Muhammad Sarfraz: Conceptualization and Supervision. Kanwal
Shabbir, Jafir Hussain Shirazi, Nimrah Mahmood, Abdul Basit: Data
Curation. Kanwal Shabbir, Haji Muhammad Shoaib Khan, Hamna
Sabir, Kifayat Ullah Khan, Abdul Basit: Formal Analysis. Kanwal
Shabbir, Haji Muhammad Shoaib Khan: Investigation. Qazi Adnan,
Haji Muhammad Shoaib Khan, Jafir Hussain Shirazi, Hamna Sabir,
Nimrah Mahmood, Yousef A Bin Jardan: Formal Analysis, Validation,
Reviewing and Editing of Manuscript. Abdul Basit: Validation. Qazi
Adnan, Haji Muhammad Shoaib Khan: Visualization. Muhammad
Sarfraz, Qazi Adnan, Kifayat Ullah Khan: Writing Review and editing.

FUNDING INFORMATION
We extend our sincere appreciation to King Saud University, Riyadh,
Saudi Arabia (RSP2024R457) and Al Ain University UAE.

Journal of
Cosmetic Dermatology

CONFLICT OF INTEREST STATEMENT

The authors report no conflict of interest.

DATA AVAILABILITY STATEMENT
Not applicable.

ETHICS STATEMENT

Authors declare human ethics approval was not needed for this

study.

ORCID

Muhammad Sarfraz "= https://orcid.org/0000-0002-0516-4966
Qazi Adnan " https://orcid.org/0000-0002-3172-2570

Haji Muhammad Shoaib Khan
org/0000-0002-0727-3453
Jafir Hussain Shirazi = https://orcid.org/0000-0001-5331-655X
Hamna Sabir "= https://orcid.org/0009-0001-0396-9840
Yousef A. Bin Jardan "= https://orcid.org/0000-0003-3302-4036
Kifayat Ullah Khan "= https://orcid.org/0000-0002-8108-5880
Abdul Basit "2 https://orcid.org/0000-0002-0012-8931

https://orcid.

REFERENCES

1. Sinko PJ, Singh Y. Martin's physical pharmacy and pharmaceutical
sciences: physical chemical and biopharmaceutical principles in the
pharmaceutical sciences. Philadelphia. 6th ed. Lippincott William &
Wilkins; 2011.

2. daSilvaVale A, de Melo Pereira GV, de Oliveira AC, et al. Production,
formulation, and application of postbiotics in the treatment of skin
conditions. Fermentation. 2023;9(3):264.

3. Mangion SE, Mackenzie L, Roberts MS, Holmes AM. Seborrheic
dermatitis: topical therapeutics and formulation design. Eur J Pharm
Biopharm. 2023;185:148-164.

4. Jain A et al. Development and characterization of keto-
conazole emulgel for topical drug delivery. Der Pharmacia Sinica.
2010;1(3):221-231.

5. Khan BA, Akhtar N, Khan H, Braga VA. Development, characteri-
zation and antioxidant activity of polysorbate based O/W emulsion
containing polyphenols derived from Hippophae rhamnoides and
Cassia fistula. Braz J Pharm Sci. 2013;49(4):763-773.

6. Silvestrini AVP, Viegas JS, Luiz MT, Silva LD, Praca FG, Bentley MV.
Advanced topical and transdermal drug delivery (TTDS) used in
skin diseases and lesions of the aging. Topical and Transdermal Drug
Delivery Systems. Applications and Future Prospects; 2023:79.

7. lachinal, Eriksson AH, Bertelsen M, et al. Dissolvable microneedles
for transdermal drug delivery showing skin pentation and modified
drug release. Eur J Pharm Sci. 2023;182:106371.

8. Opustilova K, Lapcikova B, Lapcik L, Gautam S, Valenta T, Li P.
Physico-chemical study of curcumin and its application in O/W/O
multiple emulsion. Foods. 2023;12(7):1394.

9. Ribeiro A, Lopes JCB, Dias MM, Barreiro MF. Pickering emulsions
based in inorganic solid particles: from product development to
food applications. Molecules. 2023;28(6):2504.

10. Akhtar N, Khan HM, Rasool F, Ahmad M, Saeed T. Formulation and
in vitro evaluation of a cosmetic emulsion containing apple juice
extract. Asian J Chem. 2010;22(9):7235.

11. Colén-Quintana GS, Clarke TB, Dick JE. Interfacial solute flux
promotes emulsification at the water| oil interface. Nat Commun.
2023;14(1):705.

85U80|7 SUOWIWOD 3A a1 8|qeo!|dde ays Aq pauseAob a1e S9|ole YO ‘88N JO S9N 10} A%eiq1 8ulUO 8|1 UO (SUOTIPUOD-pUe-SWBI W0 A8 1M Afe.d 1 [eul|uo//Sdny) SUORIPUOD pue Sle 1 8y &8s *[£202/ZT/2T] uo Areiqiauljuo A8 |1 ‘SereliwEde] VpeuMBUeIY20D Aq 9909T POOTTTT OT/I0p/W0d A8 1M Akeid jeuljuo//sdny wo.j pepeojumoq ‘0 ‘S9TZELYT


https://orcid.org/0000-0002-0516-4966
https://orcid.org/0000-0002-0516-4966
https://orcid.org/0000-0002-3172-2570
https://orcid.org/0000-0002-3172-2570
https://orcid.org/0000-0002-0727-3453
https://orcid.org/0000-0002-0727-3453
https://orcid.org/0000-0002-0727-3453
https://orcid.org/0000-0001-5331-655X
https://orcid.org/0000-0001-5331-655X
https://orcid.org/0009-0001-0396-9840
https://orcid.org/0009-0001-0396-9840
https://orcid.org/0000-0003-3302-4036
https://orcid.org/0000-0003-3302-4036
https://orcid.org/0000-0002-8108-5880
https://orcid.org/0000-0002-8108-5880
https://orcid.org/0000-0002-0012-8931
https://orcid.org/0000-0002-0012-8931

10 D
osmetic Dermatology

12.

13.

14.

15.

16.

17.
18.
19.
20.
21.

22.

23.
24.

25.

26.
27.
28.
29.
30.
31
32.

33.

SARFRAZ ET AL.

Menaa F. Emulsions Systems for Skin Care: from macro to Nano-
formulations. JPharma Care Health Sys. 2014;1:e104.

Wagqas M, Akhtar N, Rasul A, et al. In vivo evaluation of a cosmetic
emulsion containing soybean extract for anti-aging. Trop J Pharm
Res. 2014;13(9):1401-1406.

Brummer R. Rheology Essentials of Cosmetic and Food Emulsions.
Springer Science & Business Media; 2006.

Bhattacharjee |, Chatterjee SK, Ghosh A, Chandra G. Antibacterial
activities of some plant extracts used in Indian traditional folk med-
icine. Asian Pac J Trop Biomed. 2011;1(2):5165-5169.

Huang H, Wang L. Alteration of surface morphologies and
chemical composition of cuticle in response to chilling in-
jury in papaya (Carica papaya L.) after harvest. Food Chem.
2023;416:135751.

Vyas SJ, Khatri TT, Ram VR, Dave PN, Joshi HS. Biochemical con-
stituents in leaf of Carica papaya-ethnomedicinal plant of Kachchh
region. Int Lett Nat Sci. 2014;12:7-20.

Saeed F, Arshad MU, Pasha |, et al. Nutritional and phyto-therapeu-
tic potential of papaya (Carica papaya Linn.): an overview. Int J Food
Prop. 2014;17(7):1637-1653.

De Oliveira JG, Vitéria AP. Papaya: nutritional and pharmacological
characterization, and quality loss due to physiological disorders.
Food Res Int. 2011;44(5):1306-1313.

Panzarini E, Dwikat M, Mariano S, Vergallo C, Dini L. Administration
dependent antioxidant effect of Carica papaya seeds water extract.
Evid Based Complement Alternat Med. 2014;2014:1-13.

Sadek KM. Antioxidant and immunostimulant effect of Carica pa-
paya Linn. Aqueous extract in acrylamide intoxicated rats. Acta
Informatica Medica. 2012;20(3):180.

Aravind G, Bhowmik D, Duraivel S, Harish G. Traditional and medic-
inal uses of Carica papaya. J Med Plants Stud. 2013;1(1):7-15.

Basim S, Kasim AA. Cytotoxic activity of the ethyl acetate extract
of Iraqi Carica papaya leaves in breast and lung cancer cell lines.
APJCP. 2023;24(2):581-586.

Akhtar N, ljaz S, Khan HMS, Uzair B, Reich A, Khan BA. Ziziphus
mauritiana leaf extract emulsion for skin rejuvenation. Trop J Pharm
Res. 2016;15(5):929-936.

Sembiring EN, Elya B, Sauriasari R. Phytochemical screening, total
flavonoid and total phenolic content and antioxidant activity of
different parts of Caesalpinia bonduc (L.) Roxb. Pharmacogn J.
2018;10(1):123-127.

Khan BA, Akhtar N, Menaa A, Menaa F. A novel Cassia fistula (L.)-
based emulsion elicits skin anti-aging benefits in humans. Cosmetics.
2015;2(4):368-383.

Monisha M, Sowmiya M, Ragunathan R, Johney J. Extraction of bio
active compounds from Cassia Auriculata pods and leaves and its
medicinal uses. Int J Curr Microbiol App Sci. 2017;6(8):425-434.
Kumar GS, Nayaka H, Dharmesh SM, Salimath PV. Free and bound
phenolic antioxidants in amla (Emblica officinalis) and turmeric
(Curcuma longa). J Food Compos Anal. 2006;19(5):446-452.

Idris S, Ndukwe G, Gimba C. Preliminary phytochemical screening
and antimicrobial activity of seed extracts of Persea americana (av-
ocado pear). BAJOPAS. 2009;2(1):173-176.

Baskaran C, Velu S, Kumaran K. The efficacy of Carica papaya leaf
extract on some bacterial and a fungal strain by well diffusion
method. Asian Pac J Trop Dis. 2012;2:5658-S662.

Li N, Xia Q, Ruan J, P. Fu P, Lin G. Hepatotoxicity and tumorigenicity
induced by metabolic activation of pyrrolizidine alkaloids in herbs.
Curr Drug Metab. 2011;12(9):823-834.

Thoppil RJ, Bishayee A. Terpenoids as potential chemopre-
ventive and therapeutic agents in liver cancer. World J Hepatol.
2011;3(9):228-249.

Njoku V, Obi C, Onyema O. Phytochemical constituents of
some selected medicinal plants. Afr J Biotechnol. 2011;10(66):
15020-15024.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Aliyu AB, Ibrahim MA, Musa AM, Musa AO, Kiplimo JJ, Oyewale
AO. Free radical scavenging and total antioxidant capacity of root
extracts of Anchomanes difformis Engl.(Araceae). Acta pol Pharm.
2013;70(1):115-121.

KothariV, SeshadriS. Antioxidant activity of seed extracts of Annona
squamosa and Carica papaya. Nutr Food Sci. 2010;40(4):403-408.
Ksouri A, Dob T, Belkebir A, Krimat S, Chelghoum C. Chemical com-
position and antioxidant activity of the essential oil and the meth-
anol extract of Algerian wild carrot Daucus carota L. ssp. carota (L.)
Thell. J Mater Environ Sci. 2015;6:784-791.

Alberto MR, Rinsdahl Canavosio MA, Manca de Nadra MC.
Antimicrobial effect of polyphenols from apple skins on human
bacterial pathogens. Electron J Biotechnol. 2006;9(3):205-209.
Akhtar N, Mehmood A, Khan BA, et al. Exploring cucumber extract
for skin rejuvenation. Afr J Biotechnol. 2011;10(7):1206-1216.
Anelich L, Korsten L. Survey of micro-organisms associated with
spoilage of cosmetic creams manufactured in South Africa. Int J
Cosmet Sci. 1996;18(1):25-40.

Chivero P, Gohtani S, Yoshii H, Nakamura A. Effect of xanthan and
guar gums on the formation and stability of soy soluble polysaccha-
ride oil-in-water emulsions. Food Res Int. 2015;70:7-14.

Rousseau D. Fat crystals and emulsion stability—a review. Food Res
Int. 2000;33(1):3-14.

Jadhav K, Shetye S, Kadam V. Design and evaluation of microemul-
sion based drug delivery system. [JAPSR. 2010;1(2):580-590.
Muhammad KW, Akhtar N, Haji M, Mustafa R, Murtaza G. Stability
study of a cosmetic emulsion loaded with Tamarindus indica seeds
extract. Lat Am J Pharm. 2014;33(5):731-738.

Wagqas MK, Us-Saqib N, Ur-Rashid S, Shah A, Akhtar N, Murtaza
G. Screening of various botanical extracts for antioxidant activity
using DPPH free radical method. Afr J Tradit Complement Altern
Med. 2013;10(6):452-455.

Boczkaj G, Fernandes A. Wastewater treatment by means of ad-
vanced oxidation processes at basic pH conditions: a review. Chem
Eng J. 2017;320:608-633.

Raymond C, Paul J, Paul J. Dimethicone, Mineral Oil, Wax White; Wax
Yellow. Handbook of Pharmaceutical Excipients. The PhP Publication;
2003:213-214.

Khan BA, Akhtar N, Khan HM, et al. Basics of pharmaceutical emul-
sions: a review. AJPP. 2011;5(25):2715-2725.

Mehta S, Kaur G, Bhasin K. Tween-embedded microemulsions—
physicochemical and spectroscopic analysis for antitubercular
drugs. AAPS PharmSciTech. 2010;11(1):143-153.

Mahmood T, Akhtar N, Khan BA, Rasul A, Khan HMS. Fabrication,
physicochemical characterization and preliminary efficacy evalua-
tion of a W/O/W multiple emulsion loaded with 5% green tea ex-
tract. Braz J Pharm Sci. 2013;49(2):341-349.

Aho J, Boetker JP, Baldursdottir S, Rantanen J. Rheology as a tool
for evaluation of melt processability of innovative dosage forms. Int
J Pharm. 2015;494(2):623-642.

Cheng X, McCoy JH, Israelachvili JN, Cohen I. Imaging the micro-
scopic structure of shear thinning and thickening colloidal suspen-
sions. Science. 2011;333(6047):1276-1279.

Derkach SR. Rheology of emulsions. Adv Colloid Interface Sci.
2009;151(1-2):1-23.

How to cite this article: Sarfraz M, Shabbir K, Adnan Q, et al.
Fabrication, organoleptic evaluation and in vitro
characterization of cream loaded with Carica papaya seed
extract. J Cosmet Dermatol. 2023;00:1-10. doi:10.1111/
jocd.16066

85U80|7 SUOWIWOD 3A a1 8|qeo!|dde ays Aq pauseAob a1e S9|ole YO ‘88N JO S9N 10} A%eiq1 8ulUO 8|1 UO (SUOTIPUOD-pUe-SWBI W0 A8 1M Afe.d 1 [eul|uo//Sdny) SUORIPUOD pue Sle 1 8y &8s *[£202/ZT/2T] uo Areiqiauljuo A8 |1 ‘SereliwEde] VpeuMBUeIY20D Aq 9909T POOTTTT OT/I0p/W0d A8 1M Akeid jeuljuo//sdny wo.j pepeojumoq ‘0 ‘S9TZELYT


https://doi.org/10.1111/jocd.16066
https://doi.org/10.1111/jocd.16066

	Fabrication, organoleptic evaluation and in vitro characterization of cream loaded with Carica papaya seed extract
	Abstract
	1|INTRODUCTION
	2|MATERIALS AND METHODS
	2.1|Drugs and chemicals
	2.2|Plant material collection and authentication
	2.3|Preparation of extract
	2.4|Phytochemical profiling
	2.4.1|Qualitative phytochemical screening
	Alkaloid test
	Glycosides test
	Flavonoid test
	Terpenoids test
	Test for sugars
	Quinones test
	Saponin test
	Tannins test
	Protein test

	2.4.2|Quantitative estimation of polyphenolic contents
	Total Phenolic contents (TPC) determination
	Determination of total flavonoid content (TFC)


	2.5|Determination of antioxidant potential
	2.6|Formulation development
	2.6.1|Ingredients of formulation
	2.6.2|Preparation of formulation

	2.7|Stability studies
	2.7.1|Physical stability tests
	2.7.2|Determination of type of emulsion
	2.7.3|Centrifugation test
	2.7.4|pH determination
	2.7.5|Electrical conductivity determination

	2.8|Rheological parameters
	2.9|Statistical analysis

	3|RESULTS AND DISCUSSION
	3.1|Phytochemical composition
	3.2|Antioxidant activity
	3.3|Stability studies
	3.3.1|Physical stability and organoleptic evaluation
	Color
	Odor
	Liquefaction
	Phase separation
	Centrifugation
	pH evaluation
	Electrical conductivity
	Rheological analysis



	4|CONCLUSION
	AUTHOR CONTRIBUTIONS
	FUNDING INFORMATION
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	ETHICS STATEMENT
	REFERENCES


